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B BCENAEHHAS

KocMHnuyeckue TeNeCKOI bk .3,;,

YacTb VI

Chandra

EHTTEHOBCKME AyuM! — AManas3oH anek-

TPOMArHWTHOTrO  M3AYYEHUSI C  AAMHOM

BOAHbI OT 0,01 A0 10 HM, NPOMEXYTOY-
HbIM MEXAY YABTPAGUOAETOBbIM AUANa3oHOM U
Y-Ay4amu. MOoCKOAbKY GpOTOHbI 3TOr0 Anana3oHa
06/aAatoT BOABLLION SHEPrUEN, OHU XapaKTEPK-
3YHOTCA BbICOKOM MOHU3UPYIOLLIEN 1 MPOHULIAH0-
LLieVt CNOCOBHOCTBIO, UTO OMPEAEASIET ChHEPY WX
NPaKTUYECKOTO MCMOAL30BaHUS. 3T Xe CBOW-
CTBa AENAKOT X OUYEeHb OMACHBIMU AAST XKUBbIX
opraHn3moB. OT PEHTTEHOBCKUX AyYel, npu-
XOAALLMX U3 KOCMOCa, HaC 3aluMLLaeT 3eMHas
atmMocdepa. OAHAKO C TOUKM 3peHUs acTpo-
HOMOB OHW MPEACTABASIHOT OCODbIN MHTEPEC,

1 B aHMOA3bIYHOW AUTEPATYPE UX PUHATO Ha3bIBaTb
«MKC-Ay4aMm» — X-rays, Kak Ux HasblBan cam Buabrenbm
KoHpap PeHtreH (Wilhelm Conrad Rontgen)

4  BcenenHas, NpOCTPaHCTBO, BpEMS

PEHTTEHOBCKUN
NUANA30H “sesi.

MOCKOAbKY HECYT BaXHyt0 MHPOPMALIMIO O Be-
LLeCTBE, Pa3orpetoM A0 CBEPXBbLICOKUX TEM-
nepartyp (nopsiaka MUAAMOHOB KEAbBMHOB), U
npoLeccax, BEAYLLMX K TaKOMY pa3orpeBy.

Kak 1 B cayyae ¢ YO-pnana3oHoMm, nep-
Bble MOMbITKW ChoTOrpadupoBatb HEOGECHYHO
chepy B PEHTTEHOBCKOM crnekTpe 6biav cae-
AaHbl 0BOPYAOBAHWEM, YCTAHOBAEHHBIM Ha
BbICOTHbIX reodU3NUecKUx paketax. [naB-
Has npobAemMa 3AeCb 3aKAYanacb B TOM,
4To «0BbIYHBIE» METOALI GOKYCUPOBKU — C MO-
MOLLIO AMH3 MAWM BOTHYTBIX 3€pKan — AN Bbl-
COKO3HEPreTMYECKUX AyYeN HENPUEMAEMDI,
MO3TOMY MPUXOAUTCA MPUMEHSATL CAOXKHYHO TEX-
HONOTUIO «CKOAB3SILLErO NMapeHus». Takue ¢o-
KYCUPYIOLLIME CUCTEMbI MMEIOT 3HAYUTEABHO
60AbLLME MACChl M rabapuTbl, YeM ONTUUECKUE

@4

MHCTPYMEHTbI, ¥ AONKHBI BbIAU NOSIBUTLCS AO-
CTaTOYHO MOLLHBbIE PAKETbI-HOCUTEAU, UTOOBI
PEHTFEHOBCKUE TEAECKOMbl HAaKOHELTO BbILL-
AV Ha OKOAO3EMHbIE OPOUTBI.

MepBol TakoW yAQuHOW MOMbITKOM CTaAn

amepukaHckun  crytHuK  Uhuru  (Explorer
42), npopaboraBmii ¢ 1970 no 1973 r. 3a-
CAYXMBAIOT ~ YMOMWMHAHUA Takxe MepBbli
FOAMAHACKUIA  KOCMUUeckuii  annapar  ANS
(Astronomical Netherlands Satellite), 3any-
LWEHHbIW B aBrycte 1974 ., u ABE KOCMMUYE-
ckux obcepsatopu HEAO (NASA) — BTopas
U3 HKX, BblBEAEHHAA Ha opbuty 13 HoAbps
1978 r., noayunaa umst Ansbepta JiHLITENHA.
AnoHuna 21 despana 1979 r. 3anyctvaa anna-
pat «Xakyuo» (CORSA-b), HabAOAABLLWIA «PEHT-
reHoBckoe Hebo» po 1985 r. CBbIlLEe BOCbMU

www.universemagazine.com
H
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AeT — ¢ 1993 po 2001 r. — GyHKLUMOHMPOBAA
BTOPOW INMOHCKMI BbICOKOIHEPTETUYECKMIA Te-
neckon ASCA (ASTRO-D). EBponeickoe Koc-
MUWYECKOE areHTCTBO «OTMETUAOCk» B 3TOM
HanpaBAeHuM cnyTHUKamu EXOSAT (European
X-ray Observatory Satellite, 1983-1986)
1 BeppoSAX (1996-2003). B Hauane 2012 1.
npekpaLleHa SKCnAyaTaumsi OAHOMO M3 «KOC-
MMUYECKUX AOATOXMUTEAEM» — OPBUTAALHOTO
Teneckona Rossi X-ray Timing Explorer, 3any-
LeHHoro 30 pekabps 1995 .

TpeTuin
n3 «BoAbLLION YeTBepKn»

PeHtreHoBCkMIM Teneckon Chandra, ao-
CTaBAEHHbIH Ha opbuty 23 utons 1999 1. Ha

Hosi6ps 2013 .

60pTy MHOropasoBoro kopabas Columbia?
(Mucens STS-93), cTan TpeTber U3 YeTbipex
«Bonblmx obcepsatopuit» NASA, 3anyLueH-
HbIX B nepuop ¢ 1990 no 2003 r.2 HassaHue
OH MOAYYUA B YECTb aMEPUKAHCKOTO dH3MKa
1 acTpodU3nKa MHAMIACKOIO NMPOUCXOXKAEHUS
CybpamaHbsiHa YaHApacekapa.*
leoLeHTpUueckan opbuta ¢ BbICOTOM arno-
rea 139 TbiC. KM U nNepureeM OKOAO 16 ThiC.
KM MO3BOASIET MPOBOAUTL HEMPEPbIBHbIE Ce-
AHCbl HaBAKOAEHWI MPOAOMKUTEABHOCTBIO AO

2 BB Ne7, 2013, c1p. 26

3 MepBbiM B 3TOM «GOALLLIOM YETBEPKE» 3HAUUTCA TEAECKON
Hubble, BTopoit — ramma-o6cepBatopus Compton,
NocAeAHUM — MHPaKpacHbIN Teneckon Spitzer

4 B x0A€ NPOEKTUPOBaHUA TEAECKON UMeA pabouee
HasBaHue AXAF - Advanced X-ray Astrophysics Facility
(ycoBepLUEHCTBOBaHHOE acTpodUanueckoe obopyroBaHue
NSl PEHTTEHOBCKUX HAaBALOAEHUI)

. Wy

BCENEHHAS

310 U306paxeHue
LleHTpaNbHbIX
ob6nacreit MneuHoro
MyTtu nony4yeHo
nyTeMm COBMeLleHus
. CHUMKOB, CieNaHHbIX
PEHTreHOBCKUM
Teneckonom Chandra,
NH$paKpacHbIM
Teneckonom Spitzer
; ¥ op6UTaNnbHOM
. . obcepsatopueil
o « " . 4 Hubble
" (BMAMMBbIN AUaANa3oH)
i - a" 5

o S

LIV A

55 YyacoB, UTo CyLLECTBEHHO GOAbLLE MO CpaB-
HEHMIO C aHAAOTMUHBLIM MOKA3ATEAEM AN HU3-
KOOPOUTAABHBIX  CMYyTHUKOB 3emAW. Bbibop
OpOUTLI CBSI3aH TaKKe C TEM, YTO PEHTTEHOB-
CKOE M3AYUYEHME 3aMETHO MOTAOLLAETCSH AAXE
pa3pexeHHbIMU  razamMu, CoAepPXaLLMMMCA
B CaMbIX BEPXHWX CAOSIX 3EMHOM armocde-
pbl — Ha BbICOTaX, FAe paboTtaeT 6OALLIMHCTBO
MCKYCCTBEHHbIX CMyTHUKOB. Meproa obpalle-
HWS1 coCTaBASIET 64,2 yaca, npuyem 85% 310~
ro BpemeHu Chandra npoBOAWT BHE NPEAENOB
paAMauMoHHbIX nosicoB 3eman. Heaoctatkom
TaKoW opbuTbl BASETCS, B YaCTHOCTH, HEBO3-
MOXHOCTb OTNPaBKK K TEAECKOMNY «PEMOHTHON
6purapbl» (KaK 3T0 HEOAHOKPATHO AEAAAOCh
B cayyae obcepsatopum Hubble®).

5 BB Ne10, 2008, cTp. 7; Ne6, 2009, cTp. 14

BCeAeHHas), NpOCTPaHCTBO, BpeMS

NASA/JPL-Caltech/ESA/CXC/STScl




B BCENEHHAS

>
TEXHUYECKHUE » 06nacTb CIEKTPanbHO CBEPXMACCUBHLIX YEPHBIX ABID, Iy/1bCApPOB, OCTATKOB
XAPAKTEPUCTUKH YYBCTBUTENbHOCTMN: IIPOLLECCOB UX 06Pa30BaHMs, CBEPXHOBLIX
» Macca: 4620 Kr Gzl e ) SBOJIIONIUM, BOSMOXHOTO » Perucrpauus
CAUAHUA
> [nnma: 18 M PEHTTeHOBCKOTO U3NYIeHNA Tell
OCHOBHBIE > Habniomenue anep akTMBHLIX  CONHEYHOW CUCTEMEL
» Aneprypa: 120 cM HAVYHBIE 3AJJAYU: ranakTuK, OKpeCTHOCTe > Usyuenne obnacreit
> ®oxycroe paccrosnme: 10 M > HccnefoBaHUe YEPHBIX ABp  CBEPXMACCUBHBIX YEDHBIX JILID aKTUBHOTO 3Be37006pa30BaHus,
> Cob6upatomas momanb B LI€HTPAxX rajakIunk » H3yueHune HENTPOHHBIX mpoleccoB GOpMUPOBAHUA U
3epkan: 1100 cm? > Ilouck u nsyyeHue 3Be3]l, PEHTTEHOBCKUX 3BOJIIOLUU CKOIUIEHWIA TaNaKTUK.

COJHEYHBIE BATAPEMU (2)

ANEPTYPHAA 3ACIOHKA

MOAV/b YNPABJNEHUA

KAMEPA HABEJJEHUA.
3ALLUTA OT 3ACBETKU

MHTETPUPOBAHHbII

MOAV/Ib HAYYHbBIX
WHCTPYMEHTOB Bz i
AT i .
i
P A ”
I U ~
KAMEPA AUOPAKLIMOHHbBIN
BbICOKOI'0 PA3PELUEHUA CNEKTPOMETP (2) 3EPKAJIbHAA

$OKYCUPYIOLLAA CUCTEMA

BWAEOCMEKTPOMETP PAJUOAHTEHHA

JOBUTATENIU OPUEHTALIUM (4)

PEHTreHOBCKUIN Teneckon WMEET AO-
BOABHO Y3KYIO crieunaansaumto. OH npeaHa-
3Ha4YeH AAA HaéAIOAeHVIVI N3Ay4YEHUA OYeHb
ropsiumx o6bEKTOB BeceneHHON — Takmx, Kak
B3pbiBaOWMECA 3BE3Abl, TFaAaKTU4YECKUEe
KAaCTepbl, BELEeCTBO B OKPECTHOCTAX 4ep-
HblX Ablp. OAHAKO OH MOXET PerucTpupo-
BaTb M BbICOKOIHEPreTMYeckoe UanyyeHue,
BO3HUKawWwee TeM WUAU KUHbIM o6pa30M
B aTMochepax M Ha NOBEPXHOCTAX pPa3Auy-
HbIX TeA COAHEYHOM CUCTEMDbI.

[lepBoHa4YaAbHO NAGHMPOBAAOCH, UTO
Chandra npopabotaet B kocmoce 5 AeT, HO
C YYETOM XOPOLLENO COCTOSAHWS BOPTOBLIX CU-
CTEM €ro 3KCMAyaTaLMs yXe HECKOAbKO pa3
npoaneBanach (nocaeaHun pas — B 2012 r.).

[anaKTMueCKMe OCTaTKU BCMbILLIEK CBEPX-
HOBbIX SIBASIOTCA WMCTOYHMKOM LIEHHEWLLIEN
MHOOPMaLMK 0 BceneHHOM, CBUAETEABCTBOM
uyemy MoryT ObITb pesyAbTaTbl aHaaWM3a Ha-
6niopenmnin Teaeckona Chandra. B uactHo- 7
CTW, C ero NnomolLLbto bbirna AETaAU3MpPOBaHa -

CTpyKTypa octatka Kaccuonea A, co3paHa ” =L " . R .
N3abpaxenue octatka CBepxHOBOIf Kaccuones A B YCOBHBIX L{BETaX, COOTBETCTBYIOLUX Pa3NUYHBIM
KapTa BCEX BXOAALLNX W UCXOAALUMX NOTOKOB 3HGPFETMHECKMM AMnanasoHam: kpacHbin — 0,5-1,5'K3B, 3eneHbii — 1,5-2;5 k3B, rony6om — 4-6 K3B.
e SECIU A LU SO AL MR WL SEL S, - CHumkm Tesfeckona Glrandra nokaseiBaloT HeBUAAHHbIE PaHee AeTanuigTPYKTYpHI-0CTaTKa, BK/I04a8
HO Pa3AeAEHbl UCTEUEHUA MEX3BE3AHOM K TOP, AXETbI, NPOTAXKEHHYIO UeHTPasIbHYI0 KOMNAKTHYI0 TYMAHHOCTb, CO3AaHHYI0 NOTOKaMM
- -
OKONO3BE3AHON MaTepU1 A0 MOMEHTa B3pbi- 3apAKEHHbIX YacTuy oT nym:‘ca-pa, U cam nynbcap B fleHTpe Tymauusm. =

6 BcenerHas, MNPOCTPaHCTBO, BpeMS! www.universemagazine.com



Ba CBEpXHOBOM, AOKaAM30BaHbl 06AACTU
YCKOPEHUSI KOCMUYECKMX Ayder. He meHee
BaXXHbIMUW PE3YALTATOM CTaAa HaAeXHasa perv-
CTPALMSA CUABbHBIX LLIMPOKMX AUHUIA M3AYUYEHWS
ocTatka B pPeXuMMe CMEKTPOCKONWUU  CBEPX-
BbICOKOIO MPOCTPAHCTBEHHOIO pa3peLleHns
W KapTMpoBaHWE pacrnpeAeAeHUs IAEMEHTOB
OT YIAEPOAA A0 Xene3a B BbIbpocax BelLecTsa.
OnpeAeneHHbli U3 3TUX HaBOAOAEHWH BO3-
pacT octatka paseH npumepHo 140 ropam,
YTO MOYTW COBMAAAET C OLEHKaMK, CAEAGHHbI-
MU ApYrMMU MeTopamu. CpaBHeHWe Bo3pac-
TOB U AMHENHBIX PA3MEPOB OCTATKOB APYTUX
CBEPXHOBbIX MPOAEMOHCTPUPOBANO  CMOCO6-
HoCTb Teneckona Chandra n3mepstb CKOPOCTb
WX PaAMaAbHOrO PacLUMPEHUs MPaKTUYeCKK
B MMKpomaclutabax: Hanpumep, 3a 22 ro-
Aa pasmep ocTatka CeepxHoBon SN 1987A
B Boabliom MarenaHoBom Obnake® uamve-
HUACS1 BCETO AULLIb Ha 4 YTAOBBIX CEKYHABI.

MHorve acTpoHOMbI OTMEYaroT, UTO OA-
HAM K3 Hauboaee BMEUATAAIOLLMX AOCTO-
MHCTB Teneckona Chandra sBasetca ero
CNocobHOCTb WMCCAEAOBATb TOHKYH) CTPYK-
Typy Tak Ha3biBaemblx naepuoHos (Pulsar
Wind Nebulae — PWN) — TymaHHOCTER,
«MOANWUTbIBAEMbIX»  BELLECTBOM  MyAbCa-
pa, OCOOEHHOCTBIO KOTOPbLIX  SBASAOTCA
ypes3BbluaiHO Manble pa3Mepbl — MOPSA-
Ka HECKOAbKMX YrAOBbIX CEKYHA. OcobeHHO
npeycnea Chandra B U3yyeHWu Takoro obb-
€eKTa B co3Be3auu Mapyca — nyabcapa Vela.
Ha paHHbI MOMEHT 3T0 Hanbonee 1CCAeAD-
BaHHbIV MAEPUOH.
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A TnepuoH nynbcapa Vela.

CHUMOK KOMMNaKTHOM TYMaHHOCTU BO-
Kpyr nyAbcapa B co3Be3amu [lapyca,
CAenNaHHbI Teneckornom Chandra, aemoH-
CTPUPYET WHTEPECHYIO CTPYKTYpY, COCTOS-
LLYH M3 ABYX AYroo6pasHbiX yAapPHbIX BOAH.
OHM 06pa3oBanUCb MPU CTOAKHOBEHWMU 06-

6 BB Ne4, 2007, ctp. 16
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AaKa rasa, OKpyXatolero nyabcap, ¢ Be-
LLLECTBOM TYMaHHOCTU MPU €ro ABWXEHWM
CKBO3b Hee. AXETbl, UCMYCKaeMble MyAbCa-
POM, BMAHbI Kak fIpKUE MpAMble OTPE3KM,
NepPNeHAMKYASPHbIE AyraM. WX HanpaBae-
HUE MPaKTMUYECKU COBMAAAET C HamnpaBAe-
HUEM ABWXEHWSI CBEPXMAOTHOTO OBbekTa.
CuuTaeTcs, UT0 OHW BO3HMKAIOT BAaropaps
€ro BPaLLEHWIO, a TaKKe B3aUMOAEMCTBUIO
BELLECTBA C MOLLHbIMU 3AEKTPUUYECKUMU U
MarHUTHbIMK NOASIMW B €r0 OKPECTHOCTSIX.
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A W3meHeHUA hopMbI U APKOCTU [IKETOB.

MNosTOpHOE doTOrpadmMpoBaHUE MNyAb-
capa Vela peHTreHoBCKOM o6cepBatopuei
Chandra BbISIBUAO 3aMETHble W3MEHEHUSA
dOpMbI U APKOCTU AXKETOB HA CPABHUTEABHO
KOPOTKMX OTpe3kax BpemeHW. 3pecb npea-
CTaBAEHO YeTbipe U3 13 ero M3obpaxeHun,
MOAYYEHHBIX Ha MPOTSXKEHUM ABYX C MOAO-
BMHOM A€T. AAMHA AXETOB AOCTUIaeT MOAO-
BWHbI CBETOBOrO roAa (OKOAO 5 TPAH KMm),
a UX LUMPWHa OCTaeTCA MpPaKTUYeCcKu MocTo-
AIHHOM Ha BCEM MNPOTHXEHUU U He MPEBbIl-
waet 200 MAPA KM, UYTO MOXHO OBbACHMTb
HaAMuMEM B HUX «yAEPXMBAalOLLEro» mar-
HUTHOTO MoAsi. CkopocTb BbiGpackiBaemMoro
MyAbCapoOM BeLLECTBA paBHa MOYTU MOAOBU-
He CKOPOCTU CBeTa. B Takux peasiTBUCTCKMX
MOTOKAaX 3apPSKEHHbIX YaCTUL, AOAKHbBI BO3HU-
KaTb HECTaOMALHOCTH, Yxe HabAAaBLIMECS
B 9KCMEPUMEHTaX Ha CMeLMaNbHbIX YCKOPU-
Tensix. Tenepb X yAAAOCb 3aperncTprupoBaThb
Ha MpYMepe pPeanbHOro acTpoPU3NUECKo-
ro obbekrta. PEHTTEHOBCKOE W3AyuYeHue B
A@HHOM CAyyae BO3HUKAET Mpu B3aUMOAEWH-
CTBUM CBEPXOBICTPLIX IAEKTPOHOB U NO3UTPO-
HOB C MarHUTHbIMWU CUAOBBIMU AUHUSIMMU.

MoX0XyH HECTabUABHOCTb yUYeHbIe OXMU-
AT 0OHAPYXWTb Y AXETOB, UCMyCKaeMblX
CBEPXMACCUBHbIMM ~ YEPHbIMWU  AbIpaMu
B LIEHTPaxX ranakTuK, OAHAKO ee BPeMEeHHOM
MacwTab AoAKeEH ObiTb ropaspo 6OAbLLIMM
(MopsiAKa COTEH U ThiCAY AET).

KpaboBuaHas TyMaHHocTb (M1)” —
OCTaTOK OAHOM U3 fipyaWlLMX BCMblLLEK
CBEpXHOBOW B WCTOPUM UYEAOBEYECTBA,
HabatopaBweiica B 1054 1. UHbOpma-
LUMA O HEW COAEPXMTCA B AMOHCKUX, KUTaW-

7BMB Nel12, 2005, ctp. 12; Ne12, 2007, cTp. 6

sceneHHAS VI

@X\'w HAVYHBIX JJOCTHKEHUH
PEHTTEHOBCKOH

OBCEPBATOPUU

1. Monopbie

CONHLenmoA06HbIE 3Be3] bl
JnumennvHble HabM00eHUA 38€30HBIX CKO-
nnenuii 8 Tymanrocmu Opuona (M42) no-
Kasanu, 4mo monodvie 38e30bl CONMHEHUHBIX
Macc, umetoujue so3pacm om 1 do 10 mnx
Jiem, deMoHCmMpupytom KpynHomacumaé-
HYI0 BCNbIWEYHYI0 AKMUBHOCMY, 0CO6EHHO
3amMemHy10 8 peHmaeHoB8CKoM duanasoHe,
npu 3mom Yacmoma BCNbIUEK U UX IHED-
2emuxa noumu Ha nopadox npesocxodum
npoyeccst nodo6Ho20 poda, Habmwodaro-
wueca Ha Hawem ConHye, 8Bo3pacm Komo-
D020 67U30K K 4,6 Mnpd nem. Imo Moxem
CywjecmseHHo BnuAMb Ha opmuposaHue
nnaHem u 30H obumaemocmu BoKpy2 ma-

Kux 38e30.

2. CBepxHOBbLIE 1 OCTATKU

CBEPXHOBBIX
H306paxkeHus u cneKmpuvl CBEPXHOBBIX, NO-
Jiy4eHHble meneckonom Chandra, no3gonunu
usy4ums OUHAMUKY YOApHBIX BONH, 2eHe-
DUpYeMbIX B83PbIBAMU MACCUBHBIX 38e30, a
Mmake MexaHu3Mbl yYCKOPEHUA 3NIEKIMPOHOB
U npomoHos o 0Kon0Cc8emoBbIX cKopocmeli,
onpedenums Konu4ecmso u pacnpedenexue
MAKENbIX I1eMeHMO8, 06pasyIouuUxca npu
BCNBIWUKAX, U UCCNe008aMb MEXAHU3MBL Ca-
MUX BCNbIUIEK.

3. Konbua Bokpyr
MYNIbCAPOB U JKEThbI

ITonyuennvie meneckonom Chandra
usobpaxenusa KpabosudHoii mymaH-
Hocmu u dpya2ux 0Cmamxos C8epXHO-
8bIX 0eMOHCMpuUpylom u3ymumenbHou
Kpacomsl Konvya u Oxemvl — 8b16pO-
Cbl BbICOKO3HEp2emuyecKux uacmuy,
ucnyckaemslx 6blicmpospawaOUUMU-
CA HellmpoHHBLIMU 38e30amu. Imo csu-
demenbvcmsyem 0 MmoM, Mo OHU Mo2ym
CAYXKUMb MOWHBIMU 2eHepamopamu

maxkux vacmuy,.
4. YepHbie
AbIPbI

3Be31HbIX MacCC
Omkpwvimue d8yx uepHvix dvtp (Y7]), mac-
cbl Komopbix npesviutarom 15 macc Conu-
Ya, NOCMYXKUNO OMNPABHBIM NYHKMOM
0na nepecmompa npedcmasgneHull 0 803-
MOXKHBIX MEXAHU3MAX UX IBONIOYUL.

CKMX, a
XPOHUKaX.
Yepes 900 C AMWHMM AT nochae
BCMbILLKK ipKoi CBEPXHOBOM B CO3BE3AUM
TenbLa Ha ee MecCTe BMAHA pacLUMpsOLLa-
fCA ra3oBas TYMaHHOCTb, B LEHTpE KOTO-
PO HaxXOAUTCA CBEPXMAOTHAs HEWUTPOHHas
3Be3pa — nyabcap. OH MPOAOAXAET W3AY-
yaTb 3HEPTUIO U UCTYCKaTb NOTOKU BbICOKO-
3HepreTMuecknx vactuu. Hecmotpsa Ha To,
UTO YBUAETb €r0 MOXHO TOAbKO B 6OAbLLIME
TeAEeCKONbl, CYMMapHOE 3HEProBblAEAEHUE
atoro o6bekTa B 100 Thic. pa3 nPeBOCXOAUT
MOLLHOCTb M3nyyeHusi ConHLa.
BbICOKO3HEpPreTMUECKUe SNEKTPOHBbI, UCTY-
CKatoLLME PEHTTEHOBCKWE AyUM, TEPSIKOT SHEpP-
Mo BbICTPEE M HE YCMEBAIOT «OTAETETb AGNEKO
OT LeHTpa TyMaHHOCTH, OTKyA@ OHU OblAv Bbl-
6poLLIEHbI, NO3TOMY BUAMMBIN pa3Mep 06AacTH,

TaKKe HeKoTopbIX apabCKux

BceneHHas), NpoCTpaHCTBO, Bpems!
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NASA, ESA, J. Hester and A. Loll (Arizona State University)
X-Ray: NASA/CXC/J.Hester (ASU); Optical: NASA/ESA/J.Hester & A.Loll (ASU);

Infrared: NASA/JPL-Caltech/R.Gehrz (Univ. Minn.)

A Kpa6oBuaHasa TyMaHHOCTb — pacluMpsAioLLeecs ra3oBoe 06/1aKo A Ha>stoMm coctaBHOM M306paXKeHNM royGbIM LIBETOM HaHECEHbI Pe3YNLTaTbl
nonepeyHMKOM OKOJI0 6 CBETOBbIX JIET, BO3HMUKLLEE Ha MecTe cbemku Kpa6oBuaHOI TyMaHHOCTU peHTreHoBCcKuUM TeneckonoM Chandra, kpacHbIM U
B30pBaBLUEIACA MaCCUBHOI 3Be3/bl. 3TO OAHO U3 HAMGONBLINX NO NOLWAAU  KENTbIM — AaHHbIE, NoNYyYeHHble opbuTanbHoi obcepaaropueit Hubble, nypnypHbiv —
MO3any4HbIX N306paXkeHnit, cocTaBNeHHbIX U3 CHUMKOB Teneckona Hubble.  kocMuyeckum Teneckonom Spitzer (cpeAHuil MHpaKpacHblii AuanasoH).

L

A NnepuoH nynbcapa B KpaboeupaHoit TymaHHocTU. U306pakeHne COCTaBNEHO U3 CHUMKOB
B PEHTreHOBCKOM (MOKa3aH YCNOBHbLIM ronyGbimM LBETOM) U BUAUMOM AuanasoHe (KPacHbiN LBET).

BceneHHas), NpOCTPaHCTBO, Bpems]

X-Ray: NASA/CXC/ASU/J. Hester et al.; Optical Image: WSA/HST/ASU/J. Hester et al.

usnydatolLeit B 6ornee ANMHHOBOAHOBOM AMa-
na3oHe, 3HaUMTEAbHO BOAbLLE NAEPHOHA, CHO-
TorpadupoBaHHoro teneckonom Chandra.
MOHUTOPUHT  KpabOoBMAHON TyMaHHOCTU
Ha3eMHbIMU U KOCMMWYECKUMU  UHCTPYMEH-
TaMU BEAETCS MPAKTMYECKU MOCTOSIHHO, 3a
WCKAHOYEHUEM MEPMOAOB BPEMEHM, KOTAQ He-
AANEKO OT Hee Ha Hebe Haxoamtcsi COAHLE.
3701 06bEKT 6e3 NpeyBeAryeHUs MOXHO Ha-
3BaTb OAHOW U3 CaMbIX U3YUYEHHBLIX HEOECHBIX
«AOCTOMPUMEYATEABHOCTENY,

B6AM3M LEHTPOB OCTATKOB CBEPXHOBbIX
4yacTo pacnoAaralTcsi MacCHBHbIE KOM-
nakTHble 06bekTbl (CCO). Mo-BUAMMOMY, 3TO
nyAbcapbl — 6bICTpOBpaLLatoLMecs He-
TPOHHbIE 3Be3Abl, ObpasoBaBlUKecs MNpu
rpaBWUTALMOHHOM KOAAGMNCE SIAEP MacCuB-
HbIX cBeTUA. Yale Bcero CCO BbIrAAAAT Kak
cAnabble TOYEYHblE WCTOYHWKM, TMOrPYXeEH-
Hble B CBEpKatLlee PEeHTreHOBCKOE Cus-
HKMe CaMuX OCTaTKOB. ECAV OHU He n3nyyaroT
B UMMYAbCHOM PEXMME MAK camu no cebe
He oueHb IPKUE, 0BHAPYXWUTb MX B OCTaTKax
CBEPXHOBbIX BECbMa NPobAEMaTHUUHO.

CCO, HalpeHHbIN Teneckonom Chandra
B Kaccuonee A, cTan OAHUM U3 NEPBbIX €r0
Hay4HbIX OTKPbITUI.

BbIAO NOKa3aHo, YTO 3TO AOAXEH OblThb
0ObEKT PaAMYCOM OKOAO 5 KM CO Cha-

www.universemagazine.com




6bIM MarHWTHbIM MOAEM U BOAOPOAHOM at-
Mocdepoit, HoO B TakoM cAayyae Tpebyetcs,
uT06bl OH BbIA AGXE HE HEUTPOHHOM, a T.H.
KBapKOBOM 3BE3A0M C OYE€Hb HU3KOW Mac-
coii. PaspabotaHa AOBOAbHO WHTEpecHas
aAbTEpPHATMBHAs MOAEAb, B KOTOpPOW ar-
Mocdepa HEWTPOHHOW 3BE3AbI COCTOUT He
M3 BOAOPOAA MAM TeAusi, a U3 ra3oobpas-
HOro yraepoaa. 3ta MOAEAb XOPOLLIO COrAa-
cyeTca ¢ HabAtoAaTEABHBIMU AGHHBIMU AAS
HEWUTPOHHbIX 3BE3A.

HabAtopeHUst akTBHOM ranaktku NGC
1275, B LEHTPE KOTOPOM pPacnoAOXeHa
CBEpPXMacCHBHasa yepHas Ablpa (MOLLHEen-
LW PAAMOUCTOUHMK Mepcelt A B LEHTPanb-
HOM 06AaCTM OAHOMMEHHOTO CKOMAEHUSA
ranakTuk), MNPOU3BOAMAUCE TEAECKOMOM
Chandra Ha nNpoTsXeHUW B 06LLEN CAOXKHO-
c™1 53 yacoB. B xope HUX ObIAM HalAEHbI
BOAHOOOpa3Hble GUrypbl, BEPOATHO, NPEA-
cTaBAstolwMe coboi 3BYKOBble BOAHbI. Mx
06HapyXUAK C NPUMEHEHUEM CNELMANBHON
TEXHWUKU 06paboTKU M306PpaXeHUI C LieAbo
BbIAIBAEHUA MeAKOMacLUTabHbIX WU3MeHe-
HWUI APKOCTU. ITU 3BYKOBbLIE BOAHbI MPEAMNO-
AOXWUTEABHO WMHULMUPOBAHb! B3PbIBHLIMMU
COOBLITUSAIMU, TMPOUCXOAALLMMKU B  OKPECT-
HOCTAX CBEPXMACCUBHOM YEPHOM Ablpbl
(Apkoe Benoe NSATHO B CepeArHE CHUMKA)
B OFPOMHOM ranaktuke BOAM3M LEHTPA KAa-
cTepa. BbicoTa 3Byka COOTBETCTBYET HOTE
cu-6eMonb — Ha 57 OKTaB HUXEe CpeAHe-
ro -C. 310 B MUAAMOH MWUAAMAPAOB pas Hu-
Xe MpeaAena YeAOBEUYECKOTO CAyXa.

Ha un3obpaxeHun Takxke 3amMeTHbl ABE
ny3bipeobpasHble MOAOCTM, Kaxpas AMa-
METPOM OKOAO 50 TbIC. CBETOBbLIX AET. 3TH
MOAOCTH, SABASIFOLLMECA MOLLUHBIMWU UCTOY-
HUKaMW PaAMOBOAH, HA CAMOM AEAe He My-
cTble. OHM 3aNOAHEHBI YaCTULAMU BbICOKMX
SHEPTUA Y MarHUTHbIMK MOAAIMU, KOTOPbIE
Pa3roHAIT ropsuni ras, co3paBas 3BYKO-
Bble BOAHbI, MPOTAHYBLUMECA HA COTHU Tbl-
€AY CBETOBbIX AET.

O6HapyxeHWe 3BYKOBbIX BOAH MOXET pe-
LUWTb A@BHIOHO 3arapKy — novemMy ropsiumnii rad
B LIEHTPaAbHOM ranakTMke Knactepa [Mepces
1 ee OKPECTHOCTAX HE OXAAAMACS 33 MOCAEA-
HWEe AECATb MUAAMAPAOB AET A0 Temnepary-
pbl, cnocobcTBytoLLEN 06Pa30BaHNIO HOBbIX
NMOKOAEHWI 3Be3A. 10 Mepe ABWXEHUS 3BY-
KOBbIX BOAH CKBO3b a3 OHW NOCTEMNEHHO 3a-
MEANSIIOTCA, U UX SHEPrus npeobpasyercsa B
TenAO. JTOT NPOLECC MOXET NOAAEPXMBATh
BbICOKYIO TEMMEepaTypy Ha MPOTSHXKEHUN BEChb-
Ma AAMTEABHOTO BPEMEHMW.

B3pbiBHasA aKTMBHOCTb B OKPECTHOCTAX
CBEPXMAaCCUBHOM UYEpHOM Ablpbl, BEPOSTHO,

Hos6pb 2013

X-ray: NASA/CXC/loA/A.Fabian et al.; Radio: NRAO/VLA/G. Taylor; Opti

%t?ian

NASA/ESA/Hubble Heritage (STScl/AURA) & Univ. of Cambridge/I0A/A

NASA/CXC/loA/A.Fabian et al.

5. Crpenen A* —
YyepHasa AbIpa B LieHTpe
MneyHoro myTu
Teneckon Chandra wu3me-
PUn 3HepreTMYecKum BbI-
XOZi ¥ TeMITbl YMEHbUIEHUA
KOJWUYeCcTBa BelecTea B pa-
AvoucrouHuke Sagittarius
A* — cBEepXMAaCCMBHOW 4Yep-
HOW AbIpe, PAaCIOJI0XKEeHHOW
B LieHTpe Haureit lanakru-
Ku (B HampaB/leHWUM CO3Be3-
ava CTpenbua). ITM JaHHbIE
MO3BOJIMJIM  aCTPOHOMaM
Cienarb BLIBOA, YTO COBpe-
MEHHBLI HU3KUKA YPOBEHb
ee aKTUBHOCTU He ABJAETCA
MIPAMBIM CJIECTBUEM OTCYT-
CTBUA 3dIlaCOB «TOI/INBA» B

€e OKPeCTHOCTAX.

6. IBONHbIE YePHLIE

AbIPbI
B oaxoit ranakruke Chandra

CHANDRA X-BAY

[3-CoLar]

HAVYHBIX IOCTIKEHMH PEHTTEHOBCKOH OBCEPBATOPUHM

OTKpbIL JiBe CBEPXMAacCCUB-
HbIX YEePHBIX JALIPbI, KOTO-
prie, Mo pacyeraM, BCKOpe
conbiorcd. He wuckmoueHo,
YTO UMEHHO TaKUM 06pa3oM
pactyt Y]] B neHTpax ranax-
TUK.

7. YepHble AbIPHI,
BbIOpacLIBaOWUE

BelleCcTBO
IMlonyyeHHble  Tenecko-
nom Chandra uzo6paxe-
HUA CKOTJIEHUN FaNnakTuk
MPepoCTaBAANT Habnio-
AaTensaM ApaMaTudeckue
CBUJETENbCTBA Aon-
TOBpPEMEHHOW TOBTO-
paomenca B3PLIBHOW
aKTUBHOCTH, CBA3aH-
HOWM ¢ BpamaomuMmucsa
cBepxmaccusHbiMu U]l
JTa aKTUBHOCTb WUMeeT

BCENEHHAS]

A KpynHas aktuBHas ranaktka NGC 1275 — ueHTpanbHblit 06bEKT ranakTuyeckoro ckonnexus s Nepcee.
B LieHTpe ranakTUKU HaXOAUTCA FTMraHTCKaA YepHas Abipa — MOLHBIA UCTOYHUK papuounsnyyenus Mepceit A.

CNneACcTBUEM BBICOKO3(-
(beKTUBHYI0 KOHBEpPCUIO
TPAaBUTALNOHHON 3HEp-
rum Bhinmagaiouiero Ha UJI
BellecTsa B IOTOKU BbI-
COKO3HEpreTuYecKkux va-
cruy. TakuMm o6pasom,
YepHbie AbIPbI U3 «IO-
TNOTUTENEN» CTAaHOBATCA
MOWHbIMU  UCTOYHUKA-
MW 3Hepruu, 3a CYer ¥ero
WUTPAaT KIWYEBYI POJb
B 3BONIOLUN MACCUBHBIX
Ta/laKTUK.

8. «Ilepenucb»
YEePHBIX AbIP
IIpu o6paboTke pesynbra-
TOB HabniogeHun B pam-
Kax mporpammbr Chandra
Deep Field 65111 OTKPBITHI
COTHU CBEPXMAaCCUBHLIX
YJl, akKpejuoOHHbLIE ANCKU

BceneHHas), NpoCTpaHCTBO, Bpems!

CHaNDRA K-maY [Soump Waves]
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Bbl3BaHa OOAbLUMMW KOAMUYECTBAMMW Bbl-
naparowWwero Ha Hee rasa M3 MEHbLUKX
ranakTvk, KoTopbie B CBoe Bpems ObiAu
MOrAOLLEHbI CBOMM KPYMHbIM M MaccuB-
HbiM cocepoM — cuctemon NGC 1275.
TeMHble «KanAW» B LEHTpaAbHOW obAacTu
n3o6paxeHns MOryT OblTb ¢parMeHTamm
TaKUX 06PEeUYEHHbIX FAaAaKTUK.

0co60ro BHUMaHWS 3aCAYXWBAET OMbIT
pabotbl o6cepBaTtopur Chandra coBMecTHO
C APYTMMU KOCMMYECKMMMU WM Ha3EMHbIMU
TeAecKonamu BO BCEM CMEKTPAABHOM AMa-
na3oHe. MpuBEAEM HECKOAbKO CaMbIX fip-
KUX MPUMEPOB TaKoW Koonepaumu.

LlentaBp A (NGC 5128)8 — 6anxait-
LIan ranakTMka € akTMBHbIM siApoM. Ha co-
CTaBHOM M306paxeHUn ee papronsnyyeHne
MOKa3aHO 3eAeHblM W PO30BbIM LIBETOM,
PEHTFEHOBCKOE M3AyYeHue — ronybbiM, AaH-
Hble OMTUUYECKMX TEAECKOMOB — XEATbIM W
opaHxeBbIM. LLnpokas TemHasi noaoca Mbl-
AU U XONOAHOTO ra3a nepecekaeT ranakTuky
W «paspensie™ ABa OFPOMHBIX AXETa, UCMy-
CKaeMbIX MPaKTUYECKU NEPMNEHAUKYAPHO K
HEN M3 ranakTUYECKOro AApa, CoAepXalle-
ro, Kak cervac NpPUHATO CUUTaTb, CBEPXMAc-
CUBHYIO YepHyto Abpy. fanaktky Bp0HaBOK
OKpYyXaeT pa3opBaHHOE KOAbLO Pa3orpeTo-
ro AO MUAAMOHOB FPaAycoOB rasa AMaMeTpoMm
OKOAO 25 TbIC. CBETOBbIX AET. BO3MOXHO, OHO
BO3HUKAO B pe3yAbTaTe r'MraHTCKOro B3pbiBa,
nmesLLero mecto B ueHTpe NGC 5128 okono
10 MAH AeT Ha3aA. [IpUMeEpPHO Toraa Xe, Kak
NOKa3bIBalOT HAOAKOAEHUS| B MHOPaKPacHOM
Avana3oHe, B 3TOW ranakTMke pesko BO3-

8 BIMB Ne6, 2010, cTp. 8

B OKPECTHOCTAX KOTOPBIX
NpU BpalleHUM UCIYCKa-
10T PEHTTeHOBCKUE JNYYM.
CyuecTBOBaHUEM 3TUX
UCTOYHUKOB MOXHO 06Db-
ACHUTb IIPAKTUYECKU BCe
anddy3Hoe peHTTeHOB-
CcKoe «cusaHue» Heba, 06-
HapyxeHHoe 6onee 40 ner
Ha3aj v NULIb B HAlIU fHU
MOJIyYUBLIEE afleKBaTHOE

PesynbTaTnl

BeJleHHbIX

CKOJIbKUMU

YecKu HOBOW Kareropum
00LEKTOB ITOTO Knacca.

9. TeMHaa MaTepua

Habmope-
HUL cKomneHua «Ilyna»
W pAja ApPYIMX ranakTu-
YeCKUX CKOIJIeHWH, Ipo-
TeJleCKOmoM
Chandra coBmecTHO ¢ He-
ONTUYECKU-

CHANDRA X-RAY
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X-ray (NASA/CXC/M. Karovska et al.

A LleHTaBp A - 6nMKaiLWasA ranakTUKa C aKTUBHbIM AAPOM.

pocA@ MHTEHCMBHOCTb 3BE3A000pa30BaHuS.
Bce 3tv npouecchl, No-BUAUMOMY, ObIAU Bbl-
3BaHbl €6 CAMSHMEM C HEOOABLLON ranakTu-
KOM-CMYTHUKOM, HAUaBLLMMCS eLLe Ha COTHIO
MUAAMOHOB AET PaHbLLE.

TymaHHocTb «Posetka» (NGC 2244)°
pacnoAOXeHa Ha pacCcToOAHMUM OKOAO 5 ThiC.
cBeToBbIXx AeT. OHa ABAAETCA 4acTblo
OrPOMHOI0  MEX3BEe3AHOI0  MOAEKYAAD-

9 BMB Ne5, 2007, cTp. 9

HAVYHBIX JOCTHXEHUY PEHTTEHOBCKO¥ OBCEPBATOPMY

- 3J1eKTPOHLI, MTPOTOHLI U
HEUTPOHBI, U3 KOTOPLIX
COCTOAT  «IMPUBBLIYHbIE»
arombi. OpaHako mpamoe
BEeTeKTUPOBAHUE 3TOW KOMIIO-
HEHTbI MUPO3laHUA He Npea-
CTaBNAETCA BO3MOXHLIM (IO
KpaiHel Mepe, B Haule Bpe-
ma). IposepenHbie 0630D-
HbIeé UCCNeA0BaHUA MHOIUX
CKOMJIEHUN TanaKTUK IOA-
TBEPAUNN, uT0 BcenexnHas co-

obbacHenue. «Ilepenuncb»
cBepxMmaccuBHbIX Y]l paer
NpeAcTaBNeHUEe O BpeMe-
Hu GOopMUpPOBaAHUA 3TUX
061eKTOB U 06 UX 3BONIO-
nuu. CmeumnanucTs Takxke
TOBOPAT 0 BO3MOXHOM OT-
KPBLITUU TaK Ha3bIBA€MbIX
«YEPHBIX ALIP MPOMEXY-
TOYHbIX Macc» — (aKTu-

10 BcenerHas), NpoCTpaHCTBO, BpeMms!

MU TeNecKomaMu, CTanu
6eccriopHbIM fOKa3aTenb-
CTBOM TOTO, 4YTO 60nb-
1Iaa 4YacTb BellecrBa BO
BcenenHoit mpebniBaeT B
¢opme TemHOW Marepum.
Ee Hanuuune mpoasnserca
IIOCPeACTBOM TIpaBUTALN-
OHHOTO BO3JEeUCTBUA Ha
«HOPManbHY10» MaTepuio

AEPXUT B NATL pa3 6Gonbure
TEMHOW MaTepuu, Hexenun
«OBBTUHONY.

10. TemHas sHeprusa

IlonyueHHbIE TeIeCKOIoOM
Chandra HabnoparenbHbie
AAHHbIE 0 CKOPOCTU POCTA CKO-
TNEeHUN TaNaKTUK IOKa3anw,
yTo pacmmpeHue BceneHHow
VCKOPAETCA - TINIaBHbIM 06-
pasoM MO NpUYUHE mpeob-

Horo obnaka, B KOTOPOM MAYT aKTUBHblE
npouecchl 38e35006pa3oBaHunsa. AaHHbIe,
noayyeHHble obcepBatopuenrt Chandra,
HaHeceHbl Ha nNpuBEeAEHHOe U306pa-
XEHUEe KpacHbIM LBETOM (OTCHATbIA WM
yyactok Heba orpaHuyeH 6eAbIM NyHKTU-
pom). B pAaHHOM cAyvyae peHTreHOBCKue
AYYM MCMYCKAaKOT HEAaBHO «3aropesLuue-
Csl» MacCCWBHble 3BE3Abl, CrpynnupoBaH-
Hble B HECKOAbKO CKOMAE€HWH. CbeMka B
ONTUYECKOM AManal3oHe Cnektpa, NpoBo-
AmBLIasca B pamkax LnepoBoro o63opa
Heba (Digitized Sky Survey) u npeacras-
AEeHHas roAybbIM, 3eAEHbIM U OPaHXEBbIM
LBETOM, BbIIBUAG 3AECH OrPOMHbIE Mac-
CYBbI Fa3a v NbiAW, MOYTU HEMPO3PAUHbIE
AMNSt BUAMMOTO CBETA, HO BbICOKO3HEPTreTuU-
YecKoe U3NyYeHUEe CKBO3b HUX MPOHUKAET
nouyTtu 6ecnpensaTCTBEHHO.

Chandra nccaepoBan Takxe 3Be3AHOE
ckonneHne NGC 2237 (B npaBoil uyacTu
CHUMKa), NO3BOAUB YUYEHbIM BNEPBbIE CAE-
AaTb AOCTOBEPHbIE OLEHKW COAEpXaHusi B
HeM 3Be3A HU3KOW MacCbl — rAaBHbIM 06-
pa3oM KpacHbIX KapAMKOB, Bonee Aerkux,
uem ConHue. PaHee B CKOMAEHWM ObINO
OTKPbLITO 36 MOAOAbIX MaAOMaCCUBHbIX
3BE3A, HO TENEPb WX YXe M3BECTHO OKOAO
160. HaaMune pEeHTreHOBCKUX WCTOUHU-
KOB W MOTOKOB ropsiyero rasa B TOM YacTu
NPOCTPaHCTBa, KOTOPas Ha CHWMKax B Of-
TUYECKOM AMana3oHe BbIFAAAUT TEMHOM,
CBMAETEABCTBYET O  MPOAOAXAKOLLEMCSA

www.universemagazine.com
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A CocraBHoe u306paxkeHune cBepxcKonneHus ranaktuk 1E 0657-56 «Mynsay», pacnonoxeHHOro Ha paccTosaHum 3,4 MNpA CBeToBbIX NeT. 0TaenbHbIe FaNaKTUKK,
choTorpachmpoBaHHbIe B ONTMYECKOM AUANA30HE, MOKA3aHbl GeNbIM U XKeNTOBaTbIM LiBeTOM. Mx 06L1asn Macca cocTaBaAeT nLlb He6OMbLLYIO YacTb OT MACChI
OKpYKalolux CBepXCKOMeH e 061aKoB ropsyero BOAOPOAA, 06HapYKEHHbIX N0 UX PEHTreHOBCKOMY U3Ny4YeHuio (KpacHbii uBeT). CUHMM LBETOM HaHECeHO
pacnpepeneHu1e rpaBuTMpyHoLLEi Macchl B 3TOI 061aCTM NPOCTPAHCTBA — OCHOBHAA YaCTb €€ NPeACTaBeHa TEMHOI MaTepUeN, He U3NyYaloLei INEKTPOMArHUTHbIX
BOJIH M PerucTpupyemoii TobKo no 3dpeKram rpaBUTaLMOHHOr0 IMH3UPOBaHMA CBETa Gonlee AaNeKnx ranakTMk. XopoLuo 3ameTeH KOHUYECKUii POHT yaapHoi
BOJIHbI, CHOPMMPOBABLLNIACA NPU CTONKHOBEHNN Fa30BbIX 06/IAKOB, U 1BA CTYCTKA TEMHOWN MaTePUM, YIKe «Pa3NeTeBLIMXCAY HA AOCTaTOYHO GOMbLIOE PACcCTOAHME,
npeBbilAloLiee BUAVMDIIA Pa3Mep CBEpXCKONeHNsA — 6naroAaps ToMy, 4To ee YacTULbI He CTANIKUBAIOTCA APYT C APYroM, KaK 4acTULbl «06bIuHOIi» MaTepuu. Takoe
paszeneHue acTpoHOMaM YAaNoCh Ha ;aHHOM NPUMepe NPoHaboAaTh BiepBble.

bGOpPMUPOBaAHMK 3BE3A BHYTPU OOLIMPHBIX
rasoBO-MNbIAEBbIX 0OAAKOB.

CeepxckonaeHue ranaktmk 1E 0657-56,
M3BECTHOe NoA HasBaHueM «[yas»,*° obpa-
30BaAOCb B pe3yAbTaTe CTOAKHOBEHMSI ABYX
6OAbLLMX TAAAKTUUYECKUX CKOMAEHWM, CTaB-
LUEro cambIM «3HEPreTUYHbIM» COBbITUEM BO
BceneHHoM nocae Boabluoro B3pbiBa.

OcHoBHasi yacTb «HOPManbHOW» (6apUoH-
HOM) MaTepun B CBEPXCKOMAEHWUW NPUCYTCTBYET
B BMAE rOpsiYero rasa, U3nyyatoLLEero B peHTre-
HOBCKOM AManasoHe. MexrarakTMueckuii ras
OAHOTO KAacTepa Mpu CTOAKHOBEHWM MpOLLEeA
CKBO3b TA30BYI0 KOMIMOHEHTY Apyroro, 6onee
Kpynoro kaactepa. Ontuueckoe M3o6paxeHue,
MOAYYEHHOE C NOMOLLbIO Teaeckona Hubble, co-
AEPXKUT KOMMAKTHbIE TanaKTWKKM, MOKa3aHHbIE
YCAOBHbIM OpaHXeBbIM LBeTOM. CuHWe 06Aa-
CTU NPEACTaBASIOT COOOW YUacTKU CKOMAEHWS,
A€ HaMAeHbl KOHLEHTpaLMM ero macchbl. Mx
MOWCK MPOM3BOAWMACH C WCMOAb30BaHUEM 3¢-
(beKTa Tak Ha3bIBAEMOTO rPABUTALMOHHOTO AVH-
31POBaHMS, B XOAE KOTOPOTO CBET OT YAGNEHHbIX
0OLEKTOB UCKaXAETCs rpaBuUTaLMEN Matepuu,

19 BMB Ne11, 2006, ctp. 11

]2 BceneHHas), NpOCTPaHCTBO, Bpems!

OKazaBLLIENCs Ha MyTW ero pacnpocTpaHeHums. 1t
BoAbLLas yacTb Macchbl CKOMAEHHI «0bocobie-
Ha» OT 0BbIYHOIO BELLECTBA, @ 3T0 CAYXMUT npsi-
MbIM AOKa3aTEALCTBOM TOTO, UYTO AbBUHAS AOAS
MaTepun B KnacTepax IBASIETCS TEMHOW.

fopsunit ra3 B KaXAOM CKOMAEHUW 3a-
MEANSIETCH  CMAOM  COMPOTUBAEHWS, MOXO-
XEN Ha COMpOTUBAEHUE BO3AyXa. TemHas
XE MaTepusi He WCMbITbiIBaAa TAKOTrO 3aMeA-
AEHWSI, NMOCKOAbKY OHa He B3aWMOAENCTBYET
cama ¢ coboi MAW C ra3oM HEMOCPEACTBEH-
HO, @ TOAbKO BAaropaps CUAAM BCEMMPHOTO
TAroteHus. Takum obpa3om, BO BPEMS CTOA-
KHOBEHWS CTyCTKW TEMHOW MaTtepuun u3 obo-
UX KAGCTEPOB «OMEPEAUAW» TOPAYMIA ra3, Npu
3TOM MPOMU3OLLIAOC WX paspeneHue. Ecau, kak
NpeAnoAaraeTcs B aAbTEPHATUBHbBIX TEOPUAX
rpaBuUTaLMK, MEeXrarakTUUEeCKWi ra3 aBAseT-
CSl CaMbIM TSKEAbIM KOMMOHEHTOM CKOMAe-
HWM, TaKo 3GHEKT BO3HMKATb He BypeT. 3ToT
pes3yAbTaT HAarAAAHO MOKa3bIBAET, UTO AAS UH-
TepnpeTauun HabatoaeHUn Tpebyetca pomny-
CTWUTb HAAMUME TEMHOM MaTepuu.

MoHWMaHWe MPUPOAbI TEMHOW 3HEep-
rMWU SBASIETCS OAHOM M3 caMblX BOAbLIMX

1 BMNB Ne9, 2010, ctp. 4

npobaem B Hayke. lMpepraraembie Bapw-
aHTbI BKAKOUAIOT B ceHA KOCMOAOTUUYECKYHO
NMOCTOSAHHYIO (3KBUMBAAEHT 3HEPruu mycro-
ro NPOCTPaHCTBa), MoaAMdUuKaumm ObLien
Teopun oTHocuTeAbHocTn (OTO) anA BOAb-
lwKnx macwTabos, 6oree oblime Gusnue-
CKue noAfl. ANt BHECEHUS ACHOCTU B 3TOT
BOMPOC C nomouwbto Tereckona Chandra
M3y4yanoCb YyBEAUYEHUE MACChl CKOMAEHUM
ranakTMK CO BpPEMEHEM 3a NocAaepHue 7
MAPA A€T. MOAyYEHHbIE MPU BbIMOAHEHUU
3TOro MaclutabHOro npoekra pesyAbTa-
Tbl HEMAOXO COFAACYIOTCA C AAHHBIMU Mpe-
AbIAYLIMX UCCAEAOBAHWIA, B KOTOPbIX OblAK
MCMOAb30BaHbl U3MEPEHUSI PaCcCTOAHWUM
AO YAAAEHHbIX 00bEKTOB: B 0b6oMXx CAyva-
fIX UETKO MOATBEPXAAAACH HE3LIOAEMOCTb
nonoxeHuin OTO NPUMEHUTEABHO K 60OAb-
wuM maclitabam. Takum obpasom, yue-
Hble MOAYYUAU BECOMblE AOKa3aTeAbCTBa
TOro, YTO OCHOBHble noroxeHus OTO ocTa-
I0TC HEU3MEHHbIMKU B pacLUMpstoLLencs
BceneHHON, T.e. Ha BOAbLIMX KOCMOAOTU-
yeckux macwrtabax.

«OtmeTtuacs» Chandra v B obaactu,
K KOTOPOM, Ka3anocb Obl, OH HUKAKOro Ka-
cateAnbCTBa UMeTb He MoxeT. OTHoWweHue
K HEW OH BCE Xe MMEET (XOTb M He NpsaAMOoe),

www.universemagazine.com
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V¥ CneBa - coctaBHOe U306paxeHue ckomieHna ranaktuk Abell 85, pacnonoeHHOro Ha paccTosiHun 740 MIIH CBETOBbIX JieT. P10NETOBbIM LBETOM YCIOBHO
NOKa3aHo U3NyyeHre HarpeToro A0 MUANNOHA rPaAYCoB rasa, BbIABEHHOE PeHTreHOBCKUM Teneckonom Chandra. Jipyrue uBeta 0THOCATCA K M306paxeHnaM
CKONJIEHMA B ONTUYECKOM AMANa3oHe, Nosy4YeHHbIM B xoae CnoyHoBcKoro umdposoro o63opa HeGa (SDSS). 3To ckonneHne — oAHO U3 86 HabNIOAAEMbIX TENECKONOM
Chandra no nporpamme UccneAoBaHMA MEXaHU3MOB 3aMeAJIeHNA POCTa FaNaKTUK TEMHOI 3Heprueil. fanakTuyeckue CKonNeHWs NpeacTaBnAleT co6oii Hanbonbiume
Konnancupymume 06beKTbI, uaeanbHble AN N3yYeHNs CBOVCTB 3TOM TaMHCTBEHHO hOPMbI KAHTUIPABMTALMUY, KOTOPAsA ABNAETCA ABUKYILEN CUNI0N YCKOPEHHOTO

paclumpeHus BceneHHoi.

Cnpasa npuBeaetbl peynbratel Moaenvposatus ®onbkepa Cnputrens (Volker Springel), npeacraBnsiowme cTpyKTypu3aumio Marepum npy Bospacre BcenenHoit
80,9, 3,2 1 13,7 Mnpa net. 3T1 AaHHbIE NOKA3bIBAKOT, HACKONbKO BceneHHas pasBunach U3 ORHOPOAHOIO COCTOAHMA A0 HbIHELHEro, COAEPIKALLEro OrpoMHoe
KONMYeCTBO Pa3Hoo6pasHbix CTPYKTYp. benbiM BeToM oTMeyeHbl 06nacTv npeobnagaHua 3Be3[HOIM KOMMOHEHTDI, BXOAALLEN B COCTAB FaNaKTUK 1 raaKTUYeCcKux
CcKonneHui. PocT 3TUX CTPYKTYp NepBOHaYanbHO 6bisi CNPOBOLMPOBAH TO/LKO CUAOi BCEMUPHOTO TAFOTEHMS, HO BNIOCNEACTBUM el «COCTaBUAM KOHKYPEHLUIO

OTTaNIKUBAIOLLME CUJIbI TEMHOW 3Hepruu.

X-ray (NASA-/CXC/SAO/A.VikhIinin et al.)-; Optical (SDSS);

Jllustration (MPE/V.Springel)

W MOCAEACTBUS 0OHAPYXEHHOr0 SIBAEHWS
MOTYT 6blTb AGAEKO HE OAHO3HAUYHbIMK. Ha
OAHOM M3 MOAYYEHHbIX TEAECKONMOM W30-
6paxeHui ranaktukm CID-42 6bin 3aMedeH
APKUM UCTOUYHUK BbICOKOIHEPTETUUECKOTO
U3AYYEHUSA. YUeHble MPEANOAOXUAW, UTO
€ro UcrycKaeT pa3orpetoe A0 CBEPXBbICO-
KUX TeMnepaTyp BELLECTBO, OKpyXatoLlee
OAHY MAW HECKOABKO YepHbIX Ablp. B panb-
HeWLweM BbIACHUAOCH, YTO NPEBOCXOAHbBIX
kauectB obcepBatopun Chandra oka-
3aA0Cb HEAOCTATOUYHO ANl MOATBEPXKAE-
HWUA UAU OMPOBEPXEHUS TaKOW rMNoTe3bl,
HO CWUTyaLMIO MOMOT «pPa3psiAuTb» Tene-
ckon Hubble. Ha cHMMKax B ONTMYECKOM
AvanasoHe OTBeT OblA HaWAEH: Ha MecTe
UCTOYHUKA 0OHAPYXMUAUCH ABA APKKUX NAT-
HbllWKa. Hanbonee npaBponopobHas WH-
Tepnpetauus YBUAEHHOTO MpPEeAMNoOAaraer,
YTO OAHO M3 HUX — CaMa ranakTvka, BTO-
poe — ApKoe 3BE3AHOE CKOMAEHUE No3aan
ranaktuyeckoro ueHTtpa. COBMECTHbIMU
YCUAUSIMU HECKOABKUX KOCMWUYECKUX 06-
cepBaToOpUii yAanOCb AOKa3aTb, uto CID-42
npeacTaBasieT cobov NPOAYKT HeAaBHErO
CTOAKHOBEHUSA ABYX ranaktuk — 06 3Tom
CBUAETEABCTBYET  AAMHHBIA  U3OTHYTbIN
«3BE€3AHbIN XBOCT», MAYLUMIA OT OAHOTO W3
NATEH.

KomnbloTepHOE MOAEAMPOBAHKUE MPO-
Lecca raAakTMuyeCKoro CTOAKHOBEHMS MOA-
TBEPAMAO, YTO, AEMCTBUTEABHO, B OAHOM
M3 cleHapueB BO3MOXeH MOAOOHbIN Ba-
PWaHT, MpU YCAOBUW HAAMUYUA B LEHTPE
KaXAOM U3 CTOAKHYBLUMXCA CUCTEM TPaAM-
LIMOHHbIX B 3TOM CAy4Yae CBEPXMaCCUBHbIX

Hos6pb 2013

YA. TMpu onpepereHHbIX COOTHOLUEHMSAX
MX MacC W CKOpPOCTEW OHWU MOTYT CAWUTb-
cA ¢ obpasoBaHMEM OAHOM YEPHON Abl-
pbl, NpUYeM NOBOYUHBLIM CAEACTBUEM 3TOrO
KaTakAU3Ma CTaHOBATCA HACTOAbKO MOLL-
Hble rpaBUTALMOHHbIE BO3MYLLEHWSA, UTO
OHa, Kak KamMmeHb U3 npaLuu, BbIAETaeT Aa-
AEKO 3a MpeAeAbl BO3HUKLLIEN FanakTUKM,
NpW 3TOM CKOPOCTb €€ MOXET AOCTUYb He-
CKOAbKWMX MUAAMOHOB KMAOMETPOB B 4ac.
MUMEHHO TaKylo UYepHyt Abipy, «yberato-
LLLYIO BO BCHO MpPbITb» U3 CBOEN 3BE3AHOW
CUCTEMbBI, U 3aperncTpupoBan TEAECKOT
Chandra.

HecmoTps Ha T0, UTo «Bbl6pacbiBaHWe»
CBEpPXMacCUBHbIX YA 13 LEHTPOB rarakTuk
CAyyaeTcsl KpawHe peAko, caM ero ¢oakrt
rOBOPUT O BO3MOXHOCTU CYyLLECTBOBAHUA
CTPaHCTBYIOLWMX MO BceneHHOW OAMHOKMX
YyepHbIX Ablp. He MCKAKOUEHO, UTO Takux
06BEKTOB B HEW Ha CaMOM AEAe MHOXe-
CTBO, HO, AWULLEHHbIE BO3MOXHOCTU pery-
ASIPHO ¥ MOAHOLEHHO «MUTaTbCA» (MMEHHO
3TOT NpoLecc NO3BOASET aCTPOHOMaM 06-
HapyXuBaTb YEpHblE€ AbIPbl), OHW CTaHO-
BATCA NPAKTUYECKU HEBUAUMbBIMU.

MolLLHbIE MPOSIBAEHWUA CUA BCEMUPHO-
ro TArOTEHMA, CONPOBOXAAIOLLME CAUAHUA
CBEpPXMacCMBHbIX Y/, AOAXKHbI MPUBOAUTD
K BO3HUKHOBEHUIO TAMHCTBEHHbIX, A0 CUX
nop He OBGHAPYXEHHbIX FPaBUTALUOHHbBIX
BOAH, MpeAckasbiBaembix O6uwen teopu-
el OTHOCWUTEeAbHOCTW. YueHble HaAeroTcA
pasrAfipeTb WX «BHELWIHWE MPOABAEHUS»
B ranaKTMKax, B KOTOPbIX MPOU3OLLIAM MO-
AOBHbIE COOBITUSA.

HAVYHBIX JOCTXKEHUH
PEHTTEHOBCKOM
OBCEPBATOPUU

NafiaHUA B IPOCTPAHCTBE Cy6CTaHLUM,
TOJNyYMBLIEN HA3BaHWE «TEMHas 3Hep-
™a». 3TO He3aBUCUMOE IOATBEPKAEHUE
OTKpBITUSA, CAENIAHHOrO0 6/1arofapa aHanu-
3y ONTUYECKUX HA6MIOAEHUIN YAANEeHHbIX
CBEPXHOBBIX, UCK/IOYAET NI06bIe anbrep-
Hatusbt 06mein Teopuu OTHOCUTENLHOCTH
W YXKEeCTOYaeT OrpaHWNYEHUA Ha NPUPOAY

TEeMHOI SHEPIUU.

H3 dpyeux HayuHwix docmuxeHuil Haubo-
Jlee YCneuiHo20 peHMm2eHOBCK020 MenecKo-
na Heobxodumo ommemumb nposedeHue
OdemanbHbIX CNEeKMPANbHBIX UCCNe00B8aHULL
AKMUBHOCMU C8EPXMACCUBHBIX YEPHBIX ObIP
8 YeHmpax 2anaxmux (8 mom uucne o6Ha-
DyXeHue csepxmaccusHvix 9J], 8dsoe 6onee
AKMUBHBIX NO CPABHEHUI0 C 6onee PaHHU-
MU OYeHKamlL), Hogble OaHHbIE 0 Npoyeccax
dhopMmuposaHusa CKONNEHUll 2aNaKMuK U ux
3B0MMIOYUY, @ MAKKe co30aHue 06we20 Kama-
noza Chandra Source Catalog (CSC), codep-
Hawezo csvlule 250 myic. peHM2eHoBCKUX
ucmoyHuxos Ha 1% obwieil nnoujadu Heba u
ucnonv3yroujezo daxHvle 10 moic. omoens-
HbIX HA6MI0AeHUIl MHOXeCcmBsa UCMOYHUKO8

Da3NUHHbIX MUNos (38e30 8 HenocpedcmeeH-

Holl 6nusocmu ¥ yenmpy Mneunozo IIy-
MU, 201aKMU4ecKUxX U BHe2aNAKMUYeCKUX
DEeHM2eHOBCKUX JBOUHDBIX, A0ep AKMUBHBIX
2anakmux unp.).

>
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David L. Nidever, et al., NRAO/AUI/NSF and Mellinger, LAB Survey, Parkes Observatory,
Westerbork Observatory, and Arecibo Observatory. Credit for the radio image: LAB Survey
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flocne aHnK B3pbIB B LieHTRE Mneunoro Myt

BEpXxMaccuBHasa uepHas
Ablpa,  CKpblBatoLLascs
B LEHTpe Hawen lanak-
TUKU, ABA MUAAMOHA AET Ha3ap
nepexuaa NOCAEAHUM MOLLHbIV
BCMAECK aKTMBHOCTU. ITOT Bbl-
BOA ObIA cAenaH acTpOHOMaMMu
NMOCAe TOrO, Kak OHU MpOBEAU
cBoeobpasHble  KOCMUYecKue
«@pPXEONOTMUYECKME PACKOMKM».
[UraHTCKME YepHble AbIPbI,
KaK celuyac MNPUHATO CuuTaTh,
CyLLECTBYIOT B LEHTpax 60Ab-
LUMHCTBA ranaktvk. Mo cymu, atu
06BLEKTBI  OKA3bIBAKOTCA KAKOUE-
BbIMW B FaAaKTUUYECKOW 3BOAIO-
LMK: OHK NOTPEBASAIOT OrPOMHbIE
KOAMYECTBa BELLECTBa, NpeBpa-
LLLas ero B MOLLHbIE MOTOKU SHEp-
MU U HarpeBasi MeX3BE3AHbIN
ras3 A0 CBEPXBbICOKMX TeMnepa-
TYp, NPENATCTBYIOLMX AAAbHEN-
LeMy 38e35006pa3oBaHuIo.
LleHTpanbHaa uyepHaa Abl-
pa MaeuHoro lyTn HaxoauTCA
Ha pacctofaHun 25 TbiC. CBETO-
BbIX AeT! OT Halen COAHEeUHOM

% Mo yTO4YHEHHbIM OLlEHKaM paccTosiHne
oT ConHua 10 LieHTpa Haleln lanakTuku
npeBbilIaeT 26 TbiC. CBETOBbIX IET

.
MarennaxoB loTok

BceneHHas), NpOCTPaHCTBO, Bpems]

cuctembl. Ee Bnepsbie 06Hapy-
XWUAM BAaropaps xapakTepHo-
My PaAMOU3AYUEHUIO, UAYLLEMY
u3 cossespmnsa Crpenbua (pa-
AnouctouHuk Crtpeneu, A* nan
Sgr A*).2 OHa umeeT Maccy
OKONO 4 MAH COAHEUHBIX — 3TO
3HaYeHUe OMpeAeneHO U3 Ha-
6AOAEHMIA 3BE3A B €e Hermo-
CPEACTBEHHbIX  OKPECTHOCTSX,
BPALLAIOLWMXCA C  OrPOMHbI-
MU CKOPOCTAMU BOKPYr HEKoe-
r0 UCKAKOUUTEABHO MACCUBHOIO
HEBUAMMOTO TeAa. B npouuaowm,
OuUMLLAs 3TU OKPECTHOCTU OT
60AbLUMX KOAMYECTB rasa, Mbl-
AM U «3aDAYAMBLLMXCS» 3BE3A,
yepHas Ablpa U3Ayvana HaMHO-
ro UHTEHCMBHEe U GopMUpOBa-
AA PENITUBUCTCKUE AXETbI, Kak
3TO AEAAIOT IAPA aKTUBHbIX ra-
AaktMk.2 Ceiyac oHa BepeT
cebs B OCHOBHOM CMOKOWMHO.
YyeHble 3apanuCb BOMNPOCOM:
KOTA@ 3TOT O6BEKT B MOCAEAHWI
pa3 nepexuBan BCNAECK aKTUB-
HOCTU? KomaHpa acTpoHOMOB

2BMB Ne12, 2005, ctp. 14; N°10,
2008, ctp. 13
3 BIMB N26, 2010, cTp. 4

lanaktuka Mneunbliin Mytb

10X HbIN, |
nggloc |
lanakTnkmn

NMoA  PYKOBOACTBOM  Axocca
BAsHA-XoyTOpHa M3 YHuBep-
cuteta CupHea (Joss Bland-
Hawthorn, University of Sydney,
Australia) cmoraa oTBETUTL Ha
Hero, BbIICHUB MPUPOAY TaWH-
CTBEHHOI0 raAakKTU4Yeckoro ap-
TedakTa, KOTOpPbIA MOXET OblTh
CBUAETEABCTBOM TOM 3MOXM.

«B  TeyeHMe  nocCAeAHUX
ABaALATM AeT Mbl  Habaoaa-
AW CTpaHHOe cBeuvyeHne Maren-
AaHoBa [loToka, — onucbiBaer
AXOCC OTKpbITUE CBOEM rpyn-
nbl B npecc-peanse. — Mbl He
NMOHUMAAW €ro npuuuHbl. Ho
CO BPEMEHEM CTaA0 ACHO, 4TO
Mbl AOAXKHbI UCKaTb OTFOAOCKM
MOLLHOTO KaTakAM3Ma B Hallen
[anakTnKe, COMpOBOXAABLUEro-
CSl OFPOMHBIM BbIOPOCOM 3HEp-
TMKU U3 ee LeHTpar.

MareanaHoB [MOTOK NpeAcTas-
ASieT COBOM MPOTSKEHHBIA BOAO-
POAHBIV  «pyKaB», TAHYLLMWACA OT
ABYX OAVXKAMLLIMX rAAaKTUK — BOAb-
woro u Manroro MaremaHoBbIX
Ob6nakoB.* Mo MpeAnoAOXeHU-

4BMB N26, 2007, cTp. 4; N°1, 2008,
ctp. 14; N°10, 2010, cTp. 18
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SIM  @BCTPAAMIACKOrO  aCTPOHO-
Ma, CBeYeHWe rasza MOXeT ObiTb
CAEACTBMEM MOLLHENLLIErO ranak-
TMYECKOTO U3BEPXKEHMUS, COCTOSAB-
Luerocsi NPMMepPHO ABa MUAAMOHA
AET Ha3aA.

YAsTPadUOAETOBOE  U3AYYeE-
HWE OT BCMbILLIKW YEPHOMN AbIpbI
MOHWU3MPOBAAO TAABHbIA  KOM-
noHeHT MareanaHoBa [NoToka —
BOAOPOA, PaCLLENUB €ro aToMbl
Ha NPOTOHbI U 3AEKTPOHBI. C Te-
UEHWEeM BPEMEHM OHW CHOBA
06beAUHSAIOTCS  (PEKOMOBUHUPY-
10T), reHepupya cobcTBEeHHOe
U3AYYEHUE B XapaKTEPHbIX CMeK-
TPaAbHbIX AUHUSX. YAAAEHHOCTb
caMol ApPKOM 4YacTu MOTOKa OT
ranakTMyeckoro sappa M CKo-
pPOCTb, C KOTOPOM MPOUCXOAWT
pekoM6buHaLuuWs, 0YEHb XOPOLLIO
«YKAQABIBAIOTCS» B MPEANOXKEH-
HYO rMnoTesy.

Ectb ¥ ApyrMe MOMEHTHI,
NMOATBEPXAQIOLLME MAEIO O TOM,
UTo «Hala» CBEepXMaccHBHas
uyepHas Ablpa MOCAEAHWMW pa3
B30pBanaCb B HEAANEKOM KOC-
MUWYECKOM  MpoLAoM. Opbu-
TanbHas obcepsaTtopua Fermi
obHapyxuAa raMMa-u3nyyeHue,
MAYLLEE OT ABYX OTPOMHbIX «My-
3blpei», PACMOAOXEHHbIX Bbl-
e M HUXe TAaBHOW MAOCKOCTU
[anaKTUKKU (Ha3BaHHbIX «My3bl-
pamu @epmun»). Ux cyliectso-
BaHWE TaKXe CBUAETEAbCTBYET
0 HEAABHEM KaTakAM3Me ranak-
TUUYECKUX MacLUTaboB.

Ho ecan nocaepHss 60Ab-
Wwas BcCnblllka WMMeAa MecTo
BCEro 2 MAH AET Ha3ap — Koraa
Xe NPUAET BPEMS CAEAYHOLLEN?

[lo Aa@HHbIM acTPOHOMOB,
CyLLEeCTBYET MHOrO 3BE3A U raso-
BbiXx 06AGKOB B HEMOCPEACTBEH-
HOM 6AM30CTU OT «30HbI PUCKA».
OAHO M3 HUX — BOAOPOAHOE 06-
AaKo, MMmetollee o0603HaueHue
G2. MIMeHHO OHO ABASIETCA CAe-
AYIOLWMM  KaHAMAQTOM Ha 3a-
XBaT rpaBUTALMOHHBIM MOAEM
UEPHOM AbIpbI, MPUYEM YyXEe B
6Anxaiimne roabl. ObAako Ao-
BOAbHO MAaAEHbKOE, OAHaKO
YUEHbIE C HETEPMNEHWEM OXMAA-
0T KOCMUYECKOTo derepBepkal

UCTOYHUK:
news.discovery.com
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Teprynec A «npocTUNaeT KpbiNbAN

OM6UHKMpPOBaHHOE U306paxeHue, co-

CTaBAEHHOE N0 AaHHbIM Kamepbl Wu-

pokoro noaa (Wide Field Camera 3)
opbutanbHOM  0bcepBaTOpPUM Hubble!
1 OueHb BOABLLOIO MaccuBa PaAMOTEAECKO-
nos nmMm. Kapaa AHckoro (Very Large Array —
VLA) B wrate Hbto-MeKCeHKo,? AeMOHCTpHUpPYeT
0COBEHHOCT  CTPYKTYPbl  PaAMOUCTOUHMKA
lfepkynec A — MacCvBHOW SAAMMTUYECKOW ra-
AAKTUKW, PaCMOAOXEHHOM Ha pPacCTOSHWUM
OKONO 2 MAPA CBETOBbIX AT B HanpaBAeHUU

co3Be3aus fepkyaeca.® B LeHTpe 3Toi ranak-

TMKU «0bBWUTaeT CBEpXMaccuUBHasi uepHas
Ablpa, Mo macce npesbiwatolas ConHue B
2,5 MApA pa3 v npumepHo B 600 pa3 bonree
TAXeAas!, YeM aHaAOTMUHbIN 0ObEKT B LieHTpe
MaeuHoro Mytn.* Ha Hee MOCTOSIHHO Bbina-
AQIOT 3HAUUTEABHBIE KOAMYECTBA BELLECTBA,
yaCTb KOTOPOTrO «BO3BPALLAETCA» B OKpyXa-
toLLLee MPOCTPaHCTBO B BUAE NMPOTUBOMOAOX-

1 BMB N210, 2008, cTp. 4; N°2-3, 2013, cTp. 5

2 BMNB N21, 2006, cTp. 7

3 9Ta ranakTvKa TaKkxe umeet o603HaveHune 3C 348
4 BMB N210, 2008, cTp. 13

Hos6pb 2013

HO HanpaBAEHHbIX BbICOKO3IHEPIETUUECKMX
BbIOPOCOB (AXETOB), MHTEHCUMBHO W3AyYato-
LLUMX B paanoaranasoHe. Ecan, onstb xe, uc-
NMOAb30BaTb CpaBHEHWE C HawmM COAHLEM,
obLan MOLWHOCTb UX PaAMOU3AYUYEHWS OKa-
XETCs MPUMEPHO B MUAAMAPA pa3 BoAbLLE.
B BuaMMOM CBETE U B MHOpPaKpPaCHbIX
Aydax, chotorpapupoBaHHbIX TEAECKOMNOM
Hubble 1 nokasaHHbIX 3AeCb YCAOBHbLIMU LIBE-
Tamu (OpPaHXeBbIA COOTBETCTBYET AAVHE BOA-
Hbl 814 HM, ronyboii — 606 HM), ranakTuka
MMeeT AOBOABHO CKPOMHBIV pasmMep — OKO-
A0 200 TbIC. CBETOBbLIX AET, YTO NPUMEPHO
BABOE OOAblLE AMaMeTpa Hawero MaeuyHo-
ro Mytn. OAHaKoO MPOTHXEHHOCTb BbIOPOCOB
MaTtepuu U3 ee Aapa NpeBbIaeT MUAAMOH
CBEeTOBbIX AeT. HabAAAIOTCH OHM MOYTU UC-
KAOUMTEABHO C MOMOLLBIO PaAUOTENECKONOB
U Ha 3TOM M306paXeHWU HaHECEHbl CUpeHe-
BbIM LIBETOM. XOPOLLO 3aMeTHa WX CAOXHas
CTPYKTypa, Bbl3BaHHas BHYTPEHHEN HeCTa-
OUABHOCTLIO AKETOB M WX B3aUMOAEWCTBUEM
C MeXranaktuyeckum rasom. Ero obumpHoe
06AaKo, MetoLLIEE TeMMNepaTypy CBbiLLe MUA-

AMOHA KEeAbBUHOB, OKPYXX@eT BCHO CUCTEMY
Tepkynec A 1 MOXET bbITb 3apPerucTpUpoBaHo
TOABKO C MOMOLLBIO PEHTTEHOBCKUX TEAECKO-
nos. OAHaKO CAeAyeT OTMETUTb, YTO AO PaCcCTO-
AIHUSA, CPABHUMOTO C PAAMYCOM MAaTEPUHCKOM
ranaKTUKK, AXKETbI HEMAOXO «AepXaT GopMy» —
3T0 AMLUHWIA pa3 AOKa3blBAET, YTO BELLECTBO
B HUX ABUXETCSA C O4EHb BbICOKMMU CKOPOCTSI-
MU (CPaBHUMbBIMU CO CKOPOCTBIO CBETA).

CnpaBa OT UCTOYHWKa BbIBPOCOB, Npak-
TUYECKM BNAOTHYIO K HEMY, PACMOAOXEH MAOT-
HbIV CTYCTOK 3B€3A — MO-BUAMMOMY, 3TO eLle
OAHa HebOoAbLLIAsi AMMNTUYECKAs FanaKTUKa,
HabAoAaeMast kak pa3 B MPOLECCE CTOAKHO-
BEHUSI C «OCHOBHOM» 3BE3AHOW CUCTEMOM.
B0O3MOXHO, NOCAEACTBUSAAMU 3TOMO CTOAKHO-
BEHUA OOBLACHAETCH BbICOKAs aKTUBHOCTb
uctouHuka lepkynec A. Apyrve ranaktuku,
BMAWMbIE Ha CHUMKE, B BOABLLUMHCTBE CBOEM
PacnoAOXeHbl 3HAUUTEABHO AAAbLLE U OTHO-
CATCA K T.H. GOHOBbIM 0ObEKTaM.

UctouHuk: A Multi-Wavelength View
of Radio Galaxy Hercules A. — HubbleSite
News Release Number: STScl-2012-47.

BceneHHas), NpoCTpaHCTBO, Bpems!




BCENEHHASL. HOBOCTU

KaKk HauTH oGuTaemylo NnaHeTy

0 BceneHHOWM ecTb TOAb-

KO OAHA MAAHETa, O KOTO-

PO Mbl TOYHO 3HAEM, UTO
Ha Hel CyLLeCTBYeT XWU3Hb. JT0,
KaK Bbl Y& AOrapanucb, NaaHe-
Ta 3emaa. Ho Henb3si ckasarthb,
ytTo OHa MWMEEeT BCe YCAOBMS,
HeobxoAMMbIE  AAA MpoOLBETa-
HWUA Ha HEM XM3HU: CKopee, 3T
3€eMHas XU3Hb B NpoLecce 3BO-
AOLUMU  MAEAABHO  MPUCTIOCO-
6vrnacb K NPEAOCTaBAEHHbIM
e ycnoBusM. MoOXeT AU rae-To
B ConHeuHoW cucteme AMbO 3a
ee rnpepenaMy  CyLLeCTBOBaTb
XWU3Hb, MPUHLMMNUAABHO  OTAU-
yarLanca or 3eMHOM? AcTpo-
HOMbI HE 3HAIOT OTBETA Ha 3TOT
BOMPOC, NMO3TOMY MLLYT NOTEHLM-
anbHO 0bUTaeMble NAAHETbI C UC-
NOAb30BaHWUEM TOPCTKU XKECTKMUX
KPUTEPWEB, XeAas B WAeane
HaWTW MMEHHO Takue MAAHETHI,
Kak 3eMasi. MaeT «oxota» Ha 06b-
eKTbl 6AM3KOro pasmepa, obpa-
LaKoLIMeCs Ha OnpeAeneHHOM
PacCTOAHMKU OT CBOEN 3BE3Abl —
B 06AaCTW, Ha3bIBaEMOM «30HOM
0butaemocTu».

HepaBHO 3aBepLueHHaa Muc-
cvst Keplert nomoraa ydyeHbIM OT-
KPbITb HECKOAbKO TaKuUX MMPOB.
Pesyastatbl HabAOAEHUI KOCMU-
yeckoro Teneckona Kepler 1 Heko-
TOPbIX HA3EMHbIX WHCTPYMEHTOB
NOATBEPAUAM CyLLECTBOBaHWE
6OABbLLOMO  KOAMUECTBA  OObek-
TOB, pa3Mepbl KOTOPbIX HEMHOrO
6oAblle pasMepPoB 3eMAM — KX
0603HauMAM  OBLLMM  TEPMUHOM
«cynep-3emMasi». BaxHoM uvacTbto
MCCAEAOBAHUM CTanO Onpeaene-
HUWE TOUHbIX FPaHuL, 3BE3AHbIX 30H
obutaemoct — obaactert npo-
CTPaHCTBa BOKPYr 3BE3A, TAE TEM-
nepaTypHbIe YCAOBUSI AOMYCKatoT
HaAWUMe Ha NOBEPXHOCTU KX CryT-
HUKOB XXMAKOM BOAbI (OAHOMO W3
BaXHEMNLLMX INEMEHTOB 3E€MHOM
XW3HW?). Hawa 3emaa HaxopuT-
€S B NpeAenax 30Hbl 0b1TaemocTy
ConHua. 3a BHELWHeN rpaHuuen
3T0M 30Hbl MAAHETa, BEPOSATHO,
6yAET CAMLLKOM XOAOAHOM, HO He
UCKAOUYEH BapuaHT HaAMuMs Xu-
BbIX OPraHW3MOB MOA MOBEPXHO-

1 BMB N23, 2009, cTp. 13; N°2-3,
2013, ctp. 12
2 BMNB N29, 2007, cTp. 4
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A XynoxecTBeHHas KoHuenuua «cynep-BeHepbi» (cneBa) u «cynep-3emnu» (cnpasa). Uccnepo-
BaTeNIM UCNOJb3YIOT TEPMUH «30HA 06UTAEMOCTMY» ANSA TOrO, YTO6bI PAa3NUYUTL 3TU ABA TMNA NAAHET,
BCTpevaowmxca 3a npeaenamu ConHeyHoi cucremsl.
«Cynep-BeHepbi» 1 «cynep-3emany» no CpepHeit TeMneparype NoOBEPXHOCTU 6IM3KN COOTBETCTBEHHO

K BeHepe u 3emnie, HO UMEIOT HECKOJIbKO 60bLIYI0 Maccy. Ha nepBbIx U3 HUX, BEPOATHO, A0JKHBI BbITh
Cyxve ycnoBua U npeo6napaloT pacKaneHHble NycTowu, TOrAa Kak Ha BTOPbIX MOFYT NPUCYTCTBOBATb
oKeaHb! upKoi Boabl (BMB N22, 2007, ctp. 16).
HepasHee nccneposanue 3xk3onnavetbl Kepler-69c npeanonoxurenbHo CBUAETENBCTBYET O TOM, YTO
OHa Hax0AUTCA B NpeAenax 30Hbl 06UTaeMoCTH cBoei 3Be3Abl. fluameTp 3Toro nnaHeronopo6Horo
o6bekra B 1,7 pasa 6onblue 3emHoro. 0gHaKo nocnepyiowue HabnopeHus nokasanu, uto Kepler-69c
ABUKETCA B HENOCPEACTBEHHOMN 6AM30CTM OT BHYTPEHHEr0 KPas 30Hbl, YTO AieNaeT ee 6onblue noxoxen
Ha «cynep-BeHepy» — 3T0 03HaYaeT, 4TO TaM LLAPUT He TPONUYECKHUIA Pait, HO, CKOpee, FOpAYUIt CYXoil
KAMMAT, C BO3MOXKHbIMU YaCTbIMU BYNIKAHUYECKUMU U3BEPIKEHUAMU.

CTbHO — B YaCTHOCTH, 3TOT BapuaHT
paccMaTpvBaeTCs B OTHOLLEHWM
NyHbl 1 Mapca.

B HOBOM UCCAEAOBaHUM,
npoBeAeHHOM B WHCTUTYTE K-
3onAaHeT npu KaamdopHUCKoM
TEXHONOTUYECKOM UHCTUTYTE
B MacapeHe, ObINO  TLLATEABHO
NpPoOaHaAM3MPOBAHO PACMONOXeE-
HWe nAaHeTbl ¢ 0603HAYEHUEM
Kepler-69c 1 30HbI 06UTaemMocTu
€ee «POAMTEAbCKOM» 3Be3Abl. Pe-
3yAbTaTbl @HAAM3a MOKa3aAM, UTO
3Ta NAaHeTa, AMAMETP KOTOPOM
B 1,7 pa3 NpeBOCXOAUT 3EMHOW,
HaXOAWTCA B HEMOCPEACTBEHHOM
6AM30CTU OT BHYTPEHHErO Kpas
30HbI, UTO AenaeT ee BoAbLLE MO-
XOXeN Ha «cynep-BeHepy», He-
XEAU Ha «Cyrnep-3eMAI», UTO He
A06aBKAO yYeHbIM ONTUMU3MA.

Beass noucku 3K30MAaHeT,
Kepler noaysan  pocTatouHo
MHOro MHdopmauMmM O yactote
BCTPEYaEMOCTH B Hallen fanak-

TMKe «cynep-BeHep» — 06bek-
TOB 3€MHOWM Macchbl, Pa3orpeTbix
CBOMMM CBETUAAMMU AO BbICOKMX
Temnepatyp. boaee maccus-
Hble No cpaBHEHMIO C COAHLEM
3Be3Abl UMEeIOT BoAee BbICOKYHO
Temneparypy, No3TOMy MX 30HbI
06MTAEMOCTU HAXOAATCS OT HUX
Ha 60AbLLIEM PacCTOsiHWM, @ NAa-
HeTa, ABWXyLLAsics No opbute
TOr0 Xe papauyca, 4to U 3emas,
OKaXeTCs CKOopee MOXOXeW Ha
«Halwy» BeHepy c ee packaneH-
Ho# A0 470°C noBepXxHOCTbH0.3

C Apyron CTOpPOHbI, 30HbI
obutaemoctu 6onee XONOAHBIX
3Be3A MeHbLUel Maccbl WMe-
IOT MEHbLUUMA pPapuyc Mo cpas-
HeHUto ¢ COAHEYHOM CUCTEMOW.
Hanpumep, naaHeta Kepler-
62f, knaccuduumpyemas Kak
«cynep-3emMast», OTKpbITa Tene-
ckonom Kepler Ha opbute, Ha-

3BMNB N°11, 2005, cTp. 16; N21, 2008,
cTp. 4; N°10, 2013, cTp. 6

XOAfILLEMCA B CEPEAUHE 30HbI
06MTaEMOCTU OTHOCUTEABHO XO-
AOAHOV 3Be3Aabl. Ha oanH obopot
BOKpYr Hee 3Ta NAaHeTa 3atpayu-
BaeT 267 3eMHbIX CYTOK.

AAsi OMpeAeneHns yCAOBUM
Ha MAaHEeTe 4acTo HeAoCTaTou-
HO 3HaTb €€ YAANEHHOCTb OT
3BE3Abl — BaXHO TaKXe UMETb
npeACcTaBAeHME O COCTaBe MAa-
HeTHoM artmocdepbl. Hekorto-
pble €€ KOMMOHEHTbl MOoryT
BbI3blBaTb MAPHUKOBBIV 3G HEKT,
obecneunBas AOMOAHUTEAbHBIN
HarpeB obbekTa. C Apyroi CTo-
POHbI, W3OLITOK a3po30Aelt B
atmocdepe MOXET OTpaxarb
3HAUUTEABHYIO 4acCTb 3HEPruw,
nocTynaroLLen oT 3BE3AbI.

loynna wccaepoBatene BO
raaBse ¢ PaBu Kymap Konnapany 13
YHuuBepcuteTa wrata lNeHcuabBa-
HuM (Ravi Kumar Kopparapu,
Penn State University) yuna ator
«armocdepHbin  pakTop», pac-
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LWUMPUB 30HY 0OUTAEMOCTU Mo
CpaBHEHWIO C NPEeAbIAYLLMMU
oueHkamu. Ux paboTta ABAS-
eTcA CBOEro PoAa 3TaAOHOM B
METOAMKE ONPEAEAEHUA B3a-
MMOCBSI3W 06LENA MOLLHOCTM
U3AYUYEHWUA 3BE3AbI U AOKAAU-
3aumnu 6AArONPUSTHON AASA XU3-
HW 06AACTU B €€ OKPECTHOCTSX.
B vactHocTtH, 3Ta MHbopmaums
6bina McrnoAb3oBaHa AAA 60-
A€€e TOYHOrO ONpPeAeNeHUst rpa-
HWL, 30HblI 06UTaeMOoCTH 3BE3AbI
Kepler-69, B  AOMOAHEHUE
K TWATEeAbHBIM  U3MEPEHUAM
NMOAHOW 3HEPTUU ee U3AYUYEHUS
M napameTpoB OpbUTbl 3K30-
naaHetbl Kepler-69c.

OpHako  cywiectByeT  elle
OAVH BaXHbI daKrop, BAMSIO-
LM Ha «PUrOAHOCTb AAS XKM3HM»

TOM WMAM MHOW NAQHETbl — TaKOM,
KaK BCbILIEYHAs aKTMBHOCTb
LEHTPaAbHOM  3Be3pbl.  MHoraa
OT MOLUHBIX BCMbILLEK, MOPOX-
AQIOLLIMX NOTOKM 3aPSXKEHHbIX Ya-
CTUL, U BbICOKO3IHEPreTUYEeCKo-
r0 WU3AYYEHUS, MOXET 3aLUUTUTb
TOABKO NAOTHas ra3oBas 06oA0u-
Ka, HO U OHa OLLYTUMO «CAYBa€eT-
Cs» NMPY KaXAOM TaKOM COBBITUM.
OCOBEHHO XapaKTepHbl BCMbILL-
KM AAS MAAOMACCHBHbIX 3BE3A —
KpacCHbIX KapAMKOB, Kak pas U
COCTaBASIKOLLMX OCHOBHYH YacTb
«3BE3AHOTO  HaceneHusk»  BOAb-
LLUMHCTBA FranaKTUK.

TOABKO C y4eToM BCEX 3TUX
0COBEHHOCTEN MOXHO OLEHWTb
MPUrOAHOCTb KOHKPETHOM 3K30-
MAQHETBI AN XKM3HU  «3EMHOTO
TMNa». Moka YTo acTPOHOMbI Mbl-

TakTCs y3HaTb NO6OAbLLLE O COCTa-
BE MAGHETHbIX aTtMocoep, Bead
MOWUCKM CNEKTPAAbHbIX MPU3Ha-
KOB NMapHUKOBBIX ra30B, KOTOPble
MOTyT YKa3blBaTb Ha Herocte-
NPUUMHYIO «3K30-BeHepy». Taku-
MW rasamu B MEPBYID O4YeEpeAb
AOAXKHBI BbITb YTAEKMUCAOTA, METaH
1 BOAAHOM Nap — Kak HY CTPaHHo,
B CAyYae 3eMAU 3TU COEANHEHUSA
KaK pa3 yKasblBaloT Ha NpUCyT-
CTBWE XMBbIX OPraHU3MOB.

Aaxe HOBbIi  KOCMUYe-
CKUI Teneckon Axelimca Yab6a
(JWST),* 3anyck KOTOpOro HeoA-
HOKPaTHO OTKAAABIBaACsi U Te-
4 BMB N210, 2009, cTp. 10

HOBOCTU

nepb HameyeH Ha 2018 r., He
CMOXET NPUOAU3UTL HAC K 3TOM
LeAr. Avllb B UCKAKOUUTEABHbIX
CAyYasix C ero NOMOLLbIO yAacCT-
CA 3aperucTpuMpoBatb CMEKTPbI
atmochep 3eMAENOAOBHBIX NAa-
HeT. [loaToMy Ham npuaetcs
XAATb CAEAYIOLLErO0 MOKOAEHUS
BHeaTMochepHbIX  obcepBaTto-
pWiA, 4TObbl BbISIBUTb MOTEHLM-
anbHO 0BMTaeMble IK30MAAHETHI
x0T 6bl B HaWMX OAMXAWLIMX
ranakTMYECKMUX OKPECTHOCTSIX.

UctouHuk: In the Zone: How
Scientists Search for Habitable
Planets. — NASA Press Release,
July 17, 2013.

EI KHUIU! Y3Haite noppobHee Ha cTp. 36-37

flensad KapTa 00NAUHOCTU IK3ONNAHETDI

CMOAb3YSl AAHHbIE KOCMMYECKMX TeAneckonos Kepler wu

Spitzer,® acCTPOHOMbI MOCTPOUAU NEPBYIO KAPTy 0OAAUHOCTU

NA@HETbI, PAaCMOAOXKEHHOM 3a npeaenamu COAHEUHOM cucTe-
Mbl. MAaaHeTa MMeeT ob6o3HaueHre Kepler-7b 1 oTHoCKTCA K KAaccy
«ropsiunx KOnutepos». PaHee HdpakpacHaa obcepatopus Spitzer
yXe nomorana co3paBatbh TEMMEPaTypHble KapTbl 3K30MAQHET, HO
B 3TOT Pa3 YYEHbLIM BMEPBbLIE YAAAOCH B3MASIHYTb Ha 0BAAUHbIV MO-
KPOB AGAEKOIO YyXO0ro Mupa.

«Beasi peryasipHble HabAIOAEHUS B TEUEHWE TPEX C AVLLIHUM A€T,
Mbl CMOIAM CO3AaTb «KapTy» 3TOM ra3o0bpas3Hoi MAAHETbI C OUYEHb
HWU3KUM paspelleHreM, — NPOKOMMEHTUPOBAA pPe3yAbTathl pabo-
Tol Bpuc-OavBbe Aemopu n3 MaccayyceTrcKoro TEXHOAOTMYECKO-
ro MHcTUTyTa B Kembpupxe (Brice-Olivier Demory, Massachusetts
Institute of Technology). — Mbl HE OXMAAAM YBUAETb HACTOALLME
OKEeaHbl WAV KOHTUHEHTBI, HO Mbl 0BHaPYXXUAU YETKME MPU3HAKK TO-
ro, YT Ha NAAHETE NPUCYTCTBYHOT OBLLUMPHBIE CTPYKTYPbI, MHTEPMPE-
TUPYEMbIE HAMW Kak MacLUTabHble AeTaAM 06AAUYHOTO NMOKPOBa».

B xoae muccumn Kepler yxe o6HapyxeHo 6oaee 150 NoATBEPX-
AEHHbIX 3K30MAGHET. BbIXOA U3 CTPOSA MTMPOCKOMNOB 3TOF0 UHCTPYMEH-
Ta, 06ECNEUMBAIOLLMX Er0 CTabUAbHOE HAaBEAEHWE Ha BblOPaHHbIN
yyacTtok Heba, BbIHYAUA YHEHBIX OTKA3aTbCA OT €10 AAALHEMNLLETO WC-
MOAb30BaHWS, OAHAKO aHaAU3 MOAYYEHHOW MM 3a YeTbIpe roaa WH-
dopmaLmm 3aMMET eLle 04EHb MHOTO BPEMEHMU.

Mo HabatoaeHWsIM Kepler-7b B BUAVMOM CBETE B T€ MOMEHTHI,
KOrAa YacTb AUCKa NAaHeTbl BbiAa 3aKpbiTa LEHTPAALHOWM 3BE3AOH,
aCTPOHOMbI CO3AAAM KpynHOMacLUTabHble KapTbl 3T0r0 06bekTa, Ha
KOTOPbIX YETKO MPOSIBUAOCH APKOE MATHO B €ro 3anapHOM MOAyLLa-
pyn. Ho 3T1X A@HHbIX 0Ka3aA0Cb HEAOCTATOUHO AN OTBETA Ha BOMPOC
0 NPUPOAE MSTHA — YYaCTBYET AW B €ro GOPMUPOBAHUKM 0BAAUHOCTb
WAM Xe 3TO NPOSIBAEHUE KaKoro-AM6o NOBEPXHOCTHOrO NpoLecca (Th-
na ByAKaHM3Ma). B novcke oTBeTa Ha 3T0T BOMPOC PeLLatoLLytd POAb
cbirpan Spitzer. AeTEKTOpbI MHOPAKPACHOrO U3AYYEHUS Ha ero 6opty
MO3BOAMAU U3MEPUTb TEMMEPATYPY IK30NAAHEThI, AXKALLYHO B AUana-

1 BMNBN210, 2009, cTp. 4; N°2-3, 2013, cTp. 12; N24, 2013, cTp. 5

30He 1100-1300 K, uTo He TaK Y MHOro AAA 06beKTa, PacroAOXKEH-
Horo Ha paccTosiHuv Beero 0,06 a.e. (9 MAH KM) OT CBETUAGZ U He
MOXET 0becrneunTb MOLLHOCTb 3aPErMCTPMPOBAHHOMO TEAECKOMNOM
Kepler nanyyeHus. B Takom cAydae OHO AOAKHO NPEACTaBASTL COBOM
CBET LIEHTPaAbHOM 3BE3AbI, OTPAXEHHLIV OT 06AAKOB.

«Kepler-7b otpaxaet 6oAbLLE CBETA, YEM ApYre U3BECTHbIE 3K-
30MAaHeThl, NO3TOMY Mbl OBLSCHUAM 3TOT GaKT B paMKax rvrotesbl
0 CYLLECTBOBaHWM 0OAAKOB B BEPXHMX CAOSIX €€ aTMochepbl, — CKa-
3aA COTPYAHUK McchepoBatensckoro LeHTpa dnmca Tomac bapkau
(Thomas Barclay, Ames Research Center, NASA). — B otanume ot 3em-
AW, 06AaUHbIE Y30pbl Ha 3TOM MAAHETE, MOXOXE, HEe NMPETEPNEBALOT CY-
LLLIECTBEHHbIX U3MEHEHUI C TEYEHUEM BPEMEHUD.

MoAyyeHHbIe pe3yAbTaTbl CTaAM NEPBLIM LIAroM K MCMOAb30Ba-
HUIO MOAOBHBLIX METOAOB A U3YYEHWSI aTMOCHEP MAGHET, MO XUMU-
YECKOMY cocTaBy U pasmepam HAM3KKX K 3eMAe.

«CoBMECTHOE MCMOAL30BaHHeE TeneckonoB Kepler u Spitzer no3Boas-
€T 06PECTU YHUKaNbHbIA MHCTRYMEHT AAA MOAYYEHUSA AETAaABHON UHDOP-
MaLuK1 O MAGHETaX, PACMOAOKEHHbIX HA PACCTOSIHUSX MHOTUX CBETOBbIX
AeT, — ckasaa [on lepu, (Paul Hertz), avpektop otaena actpodusnku
NASA B BalumHrmoHe. — B HacTosiLLee BpeMs B U3YUEHWUM IK30MAGHET
Mbl HAXOAMMCS Ha 3Tane, KOrAa CyLLECTBYHOT peanbHble BO3MOXHOCTH
NEePENTM OT NPOCTOrO MOMCKA 3TUX OBLEKTOB K CAEAYHOLLIEMY 3Tary — Ka-
UECTBEHHOMY UCCAEAOBAHUIO YXXE OBHAPYKEHHBIX TEAY.

2 Mepwion o6palleHus Kepler-7b BOKpyr LIEHTPanbHOM 3Be3/bl paBeH 4,89 3eMHbIX CyTOK

Kepler-7b

NASA/JPL-Caltech/MIT
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B  cospEHHASL HOBGTTHN HOBOCTN

MESSENGER co3aaet ronorpatMuecryio

MEPUKAHCKUM KOCMUYECKWMIM annapar

MESSENGER,* yxe BABOe npeBblcuB-

LUMIA NPOEKTHBLIA CPOK PaboTbl Ha op-
6u1TE BOKpYr MepKypusi, NPOAOAKAET yCreLlHO
GYHKUMOHMPOBATh B 9KCTPEMAAbHbIX YCAOBU-
AX BbICOKMX Temnepartyp M papvauuu, ne-
pepaBas Ha 3eMAI0 LEHHYIO MHOPMaLMIO
0 6amxaiiwen k CoaHLy nAaHeTte, kotopast
MOMOXET yYEHbIM UCCAEAOBATb €€ CTPOEeHUE
M 3BOAOLMIO. B TeueHve nepBbix ABYX AeT
npebblBaHWsi Ha rePMOLEHTPUYECKON opbuTe
MESSENGER noayuna 6onee 150 TbiC. CHUM-
KOB MEPKYPUaHCKOM MOBEPXHOCTU U MHOXeE-
CTBO APYrMX HayuHbIX AAHHbIX. HepaBHO ero
Muccus Bbina NpoAreHa A0 Havana 2015 T.

«OAHOrAa3bIn» KpaTep
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Laboratory/Carnegie Institutien of WWashington

Takoi BMA MMeeT Kpatep Pya npu Ha-
6AHOAEHUM Er0 C UCMOAB30BAHUEM Y3KOYTOAb-
HOM kamepbl 30HAa MESSENGER B ycnoBusx
YTPEHHErO OCBeLLeHUs. Ha ero AHe HaxoasT-
cA HeboAblUME OCTaTOuHble LEeHTPaAbHblE
MUKKU (HEMHOTO B CTOPOHE OT LIEHTPa) U 3Ha-
YUTEeAbHBIX Pa3MepPOB YyAapHas CTPYKTypa,
npv obpa3oBaH1K KOTOPOH «pocena» cesep-
Has yacTb KpaTepHOro Bana. MU3obpaxeHue
MOAYYEHO B paMKax peanvsauuu Npoekta
co3AaHWst 6a30BOM KapTbl MOPGOAOTHM MO-
BEPXHOCTM MepKypus € UCNOAb3OBaHWEM
CHUMKOB BbICOKOIo paspelieHna U B YCAO-
BUAX MOAOIOM OCBELEeHHOCTU COAHEYHbIM
CBETOM, KOrA@ BCE HEPOBHOCTU penbeda OT-
6pacbiBatoT TeHW OOABbLLIOW MPOTHAXEHHOCTH,
YTO NMO3BOASIET YETKO BbIABUTb OCOBEHHOCTU
Tornorpaduun. Kapta yxe oxsaTbiBaeT Honee
99% NOBEPXHOCTH, €€ CPEAHEE pa3peLleHne
coctaBasieT 200 M Ha MUKCEeNb.

Kpatep Ha3BaH nmeHem ®PpaHcya Pyaa
(Francois Rude, 1784-1855), ¢paHuy3cKo-
ro CKyAbMnTOpa WU XYAOXHWKa. Ero kaprtuHa

1 BMB Nel1, 2010, ctp. 4; Ne3, 2011, ctp. 27

18 BcenenHas, npocTpaHCTBO, Bpems

KapTy Meprypua

«MepKypuii, NpUBA3bIBAIOLLMI nocae YOUi-
cTBa Apryca KpblAbsi K CBOMM CaHAAAWSAM»
3KCMOHUpYeTcA B \yBpe.

MpuBeT, XoKkycan!
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M3 MHTEpPECHbIX 0COBEHHOCTEN KpaTepa
Xokycai (Hokusai) caeayeT OTMETUTb BEAU-
KOAEMHbIM Habop CBETAbIX AYUEN, MHOTWE U3
KOTOPbIX NPOCTUPatoTcA Bonee Yem Ha ThiCs-
4y KUAOMETPOB MO MOBEPXHOCTU Mepkypus.
Ob6beMHble, ApKUE AyyeBble 00pa3oBaHMUS
MOKa3bIBatoT, YTO 3TOT KpaTep ABASIETCA OA-
HOWM 13 CaMbIX MOAOABIX KPYMHbIX UMMaKTHbIX
CTPYKTYp Ha naaHeTe. CpaBHUB MOAYYEHHbIE
B pasHoe BpeMs U306paxeHus, MOXHO pas-
FASIAETb TOHKME AETaAu €ro LEHTPaAbHbIX
NMUKOB, Bana W OKPYXatoLLMX BbIOPOCOB Be-
LLeCTBa, @ Takxe CAeAbl BO3AEWCTBUA pac-
MAGBAEHHbIX MOPOA Ha HWXEAEXALLME CAOU.

3T0 CHUMOK BbIA MOAYUYEH Kak YacTb Npo-
eKTa KapTtorpaduMpoBaHUs MAAHETbl C UC-
NMOAb30BaHWEM annapaTtHOro KOMMAEKca
ABOViHOM kamepbl — Mercury Dual Imaging
System (MDIS), paboTatowen B pexume
6OAbLLIMX YTAOB MAAEHUSI COAHEUHBIX AyYeN.
BasoBas Kapra, co3paHHasa npu U3MepeHu-
AX B 3TOM pexume, 3GPEKTUBHO AOMOAHS-
€T MOPOOAOTMUECKYIO KapTy, COAEPXaLLYtO
MHOGOpMaLMIO O cocTaBe MOBEPXHOCTU
Mepkypust — rA@aBHOro pesyastata pabotbl
KOCMMYECKOro annapara.

«LLlarpeHeBas»
nosepxHOCTb MepKypus

370T 6E3bIMAHHBLIA KpaTtep AMaMETPOM
35 KM, pacrnoAOXEHHbIM B MPUIKBATOPUANL-
HOM 30HE MepKypus, CYLLECTBEHHO «CrMAKC-
HyT» HAABWMHYBLUMMCA Ha HEro YCTyrnoM.
MopobHOE HAaNOXEHWE MOBEPXHOCTHBIX 0bpa-
30BaHWUM NPEAOCTABASIET YUYeHbIM yOeanTenb-
Hble AOKa3aTeAbCTBa TOTO, YTO MOBEPXHOCTb

MAGHETbI CYLLECTBEHHO CXanacb 3a Bpems,
npoLLealee ¢ MOMEHTa ee 0bpa3oBaHusa —
BEPOSATHO, B pe3yAbTaTe OXAaXAEHUA U CXaTus
Heap. M3meHeHne GopMbl HeKoraa Kpyrao-
ro KpaTtepa AaeT BO3MOXHOCTb OLEHUTb BEAU-
YUHY FTOPU3OHTAALHOIO «COKpaLLEeHWs». Takue
3NEMEHTbI peAbeda NPEAOCTaBAAIOT NAGHETO-
AOram AOMOAHUTEAbHbIE BO3MOXHOCTU AAS UC-
CAEAOBaHUA MEPKYPUAHCKOM UCTOPUM.

il

2

NASA/Johns Hopkins.Un
- Labqrato;yZquheq’g

CHumok noayyeH 13 asrycta 2013 .
B MpoLecce BbINOAHEHWA NPOrpaMMbl Liene-
BbIX HAOAIOAEHWI C BbICOKUM pa3peLueHu-
€M — MOAYYEHUSI OTAEAbHbIX U306paXeHui
HeBOAbLLMX Y4YacTKOB MNOBepxHOCTUM Mep-
Kypusi C HaMHOro Aydllel AeTaAv3auuen,
uem paspelleHne 6a3o0BoN MOPPOAOTUUe-
ckov kapTbl (200 M Ha nuKceAb). «OXBaTUTb»
BCIO MOBEPXHOCTb MAAHETbI CTOAb AETaAb-
HOM (GOTOCHLEMKOW HEBO3MOXHO, MO3TOMY
ee cocpepoTaunBatoT B 06AACTAX, MO TEM
WA WMHBIM MPUYMHAM 3auHTEPECOBaBLLMUX
cneuvanmcToB.

LleHTpanbHbIe
NUKN KpaTepa Aera

ty Applied Physics
ion of Washington
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Ewe o0AMH CHMMOK BbICOKOrO pas-
peweHnss  AEMOHCTPUPYET  LIEHTPaAbHbIN
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MUK — TOYHEe, LEAYIO TOPHYIO cucTemy —
53-kunometpoBoro kpatepa Aera (Degas).
B03BbILWEHHOCTb  BO3HWKAG W3 MOACTU-
AQIOLLMX MOPOA, PACMAABAEHHBIX U «Bbl-
MAECHYTbIX» MOCAE METEOPUTHOro ypapa. C
TeYEHWEM BPEMEHU BEPXHUIA CAOM MOPOA

paspyluiaetca M3-3a 60AbLIMX MEPENap0B
MeXAYy AHEBHBIMWU M HOYHbIMW Temnepary-
pamu Ha Mepkypuu (cBbiwe 500°C) n ocbl-
naeTcs K MOAHOXbIO rop, OTKpbiBasi 6onee
«CBEXME» CAOM, BBITASIASILLME CBETAbIMWU Ha
AGHHOM U306paxeHuWn. XopoLlo 3amMeTHoe

BCENEHHASL. HOBOCTU

pacTpeckuBaHUe OKpyXatollei noBepxHo-
CTM NPOM3OLLAO, MO-BUAMMOMY, B MpoLec-
CE OCTbiIBaHUA pacrAaBa, 3aMOAHSABLLEO
Kpatep cpa3sy nocae o6pasoBaHus. CHUMOK
noaydeH 17 ceHtsbps 2013 r., paspeLue-
HWe — 18 M/NUKceAb.

LADEE npubbin
B OKNECTHOCTH JIYHbI

aketa Minotaur 5 ¢ kocmu-

yeckum annaparom LADEE

(Lunar Atmosphere and
Dust Environment Explorer - uc-
CAeAOBaTEAb AYHHOM aTMOCchepbl
1 NbINEBOTO OKPYXEHUS) ycneLu-
HO CTapToBaAa C KOCMOAPOMA Ha
octpose YoAnonc (wrat Bupaxu-
HWs) 6 ceHTabpa 2013 . 30HA
OCTaBaAC Ha BbICOKOINAMMTU-
UECKOM OKOAO3EMHON opbuTe
OKOAO TPEX HEAEAb, YTOObI B pac-
yeTHoe BpeMs MepenT Ha Tpa-
eKToputo nepeneta K AyHe. 3a
3T0 BPEMS YYeHble NPOBEAU Ce-
puio TectoB 60pTOBOr0 060PYAO-
BaHWUA U HaY4YHbIX NPUOOPOB.

Mocae cepun MaHeBpOB Ha
oKono3emHoW  opbute LADEE
B3SIA KypC Ha AyHy. 6 OkTa6pA
B 10:57 UTC 6biAn BKAIOUEH OC-
HOBHOW ABMWrateab annaparta,
obecneunBLLUIA €r0 NEPEXOA Ha
CEeAEHOLEHTPUYECKYIO OpbUTy ¢
BbICOTOM nepuceneHns 558 kM,
BbICOTOM anoceneHus 15370 km
M HAKAOHEHWEM K AYHHOMY 3K-
BaTtopy 158°.

B xoae panbHenwero ma-
HEBPUPOBaAHUA annapat Bbl-
LEA Ha IAAUMTUYECKYID 0pPOUTY
C MakCHMaAbHOW BbicoTor 750
KM, a K 12 oktabps nepelien
Ha KpyroByto OpbWTy BbICOTON
250 km. B 3to Bpems npowus-
BOAMAACH €ro NMOAroTOBKa K Bbl-
NMOAHEHUIO UCCAEAOBATEABCKOM

- NASA/Ames Researc
' Dana Berry d

Hos6pb 2013

nporpammel, a Takxe 6biA Npo-
BEAEH NePBbIN CeaHC Aa3epHOM
cBs3u ¢ 3emaei. Aanee opbuty
6yAyT NOCTENEHHO NOHUXATb A0
BbICOTbl OKOAO 50 KM.

Mpoekr LADEE o6uei cro-
umocTtbto 280 MAH AOAAAPOB
npeaHa3HauyeH AN UCCAEAO-
BaHUS KpavHe pa3pexeHHom
AYHHOM ra3oBoON 06OAOUKM (3K-
30chepbl) U MbIAEBbLIX YacTuL,
y MNOBEPXHOCTU Hallero ecre-
CTBEHHOro cnyTHuka. Cobpah-
Hble AaHHblEe MOMOTYT yUYeHbIM
cyauTb 06 3k3ocoepe Mepky-
pusi U Apyrvx 6esatmochepHbIX
Ten ConHeuHol cuctembl. C no-
MOLLbIO  3TOT0  KOCMMUYECKOr0o
annapata Takxe OyaeT npose-
AEH 3KCMIEPUMEHT MO Aa3epHOW
CBA3K MexAy /\yHOW u 3emnen.
HayuyHas muccusi 30HA@ Ha OKo-
NOAYHHOM  opbute  NpPoAAMTCS
100 AHEN - K KOHLY 3TOro cpo-
Ka Ha ero 6opTy AOAXKHO 3a-
KOHUWTBCA TOpHOYee, U OH He
CMOXET MOAAEPXMUBaTL 3aAaH-
Hyto opbuTy.

B KOHLe MUCCUM UHXEHEPBI
NASA HamepeHb! «pa3butb» an-
napar 0 NOBEPXHOCTb /\yHbl (KaK
370 6bINO CAENAHO paHee C 30H-
Aamu GRAIL), utobbl no ¢oto-
rpadusaM CrnekTpa  BCrbILWKK,
COMPOBOXAAKLWEN  MapeHue,

MOAYUYMTb HOBbIE AAHHblE O CO-
CTaBe AYHHbIX MOPOA.

MAVEN roToBUTCA K CTapTy

3-3a B6IOAXETHOIO Kpusunca, HauasLlerocs B oktsiope B CLUA,
pabota rocypapCTBEHHbIX OpraHoB OblAa BPEMEHHO MpHo-
CTaHOBAEHA. KpU3NC KOCHYACA M AESATEABHOCTHM @3pPOKOCMMU-
YeCcKOro areHTcTBa. B CBfi3n ¢ 3TMM BO3HMK PUCK CpbiBa 3arnycka
HOBOM MapcuaHckon muccun MAVEN?! (Mars Atmosphere and
Volatiles Evolution): ecAn ero He ypacTCA OCYLLECTBUTb B NEPUOA
¢ 18 HoAbpSA No 7 pAekabps, CTapT NPUAETCSH OTAOXUTb A0 2016 T.
OaHako B NASA npoaHaAn3MpoBaAu CUTYaLMIO U MPULLAW K BbIBO-
AY, UTO 3Ta MUCCUA COOTBETCTBYET KPUTEPUSIM, AOMYCKAIOLLMM UCKAIO-
UeHWe U3 pexunma 0CTaHOBKM paboThl roCCTPYKTYp. BaXHOCTb HOBOTO
KOCMMWUECKOTO annaparta 3akA4aeTcs B ToM, 4to oH bypeT obecne-
uMBaTb CBSI3b C MapcoxoAamMu, pabotatoLlmmu Ha KpacHol naaHete.
Mpoekt MAVEN, opo6peHHbiit NASA B oktabpe 2010 r., npecae-
AYET Cpa3y ABE BaXHble LEeAU: U3yuyeHUe COBPEMEHHOIO COCTOSIHUSA
W 3BOAIOLLMKM aTMOcdepbl Mapca 1 nopaepxaHue CBsi3u C AByMSsi Ca-
MOXOAHbIMW annapaTtamu, NPOAOAXKAIOLLMMU NyTellecTBrUe No Map-
craHcKow noBepxHocTH. Ceituac Opportunity? u Curiosity® noayuatot
CUrHaAbl ¢ 3eMAM U NepeAatoT 0bpaTHO HayuHyt0 U TeneMeTpuUe-
CKYI0 MHGOPMALIMIO C NMOMOLLbIO 30HAOB Mars Odyssey* n Mars
Reconnaissance Orbiter,® 3anyuleHHbIXx cootBeTcTBeHHO B 2001
1 2005 r. U NocTeNEHHO BblpabaTbiBatOLLMX CBOM Pecypc.
OcHoOBHas Hay4yHas nporpamMmMa paccuymTaHa Ha OAMH 3€eMHOM
roa. 3oHa MAVEN 6yaet pabotath Ha SAAMMTUUYECKOW apeoLeH-
TPUUYECKOW 0pbUTE C BbICOTOM anoueHTpa 6 ThbiC. KM U BbICOTOM
nepuueHTpa 150 KM, NPOXOASA Ha KaXAOM BUTKE Yepe3 BEpXHUE
cAOM aTmocdepbl nAaHeTbl. CTOMMOCTb MpoOeKTa oLeHWBaeTcs
B 670 MAH AOANAPOB.
3anyck paketbl-HocuTenn Atlas 5 (koHourypaumsa 401) ¢ anna-
patom MAVEN co ctapTtoBov naowaaku SLC-41 (mbic KaHasepan,
dropuaa) AoAKeH cocToaTbes B 13:28 EST (18:28 UTC) 18 Hosibps
2013 r. - B nepBbiii AeHb 20-AHEBHOMO HAAAUCTUUECKOTO «OKHa».
B HacToslLLee Bpemsi Ha KOCMOAPOME Ha Mbice KaHaBepaa NpoAOA-
XaeTcsl MOArOTOBKa 30HAA K MEXMAGHETHOMY NyTeLecTBUI0, KOTO-
poe npoaAuTcst 0KoAo 10 mecaues.

+BMB Ne11, 2010, ctp. 11
2 BMB N29, 2009, ctp. 22
8 BMB Ne§, 2012, cTp. 12

4 BMB Ne10, 2006, cp. 7;
Ne3, 2009, c1p. 29
5BMB Nel1, 2010, ctp. 9

BceneHHas), NpoCTpaHCTBO, Bpems!
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[ae MapCUaHCKUU MeTaH?

» Pacnpepenenue
MeTaHa o AaHHbIM
Mars Express
(2008 r.)

KoHueHTpauus metaHa

[

0 5 10 15 20 25 30
(Monekyn Ha Munauapa)

OCAEAHWE A@HHblE aHaAM30B MapCHaHCKOM atmocdepbl, Npo-

BEAEHHbIX poBepoM Curiosity,! nokasaau, UTo B Hell He UMeeTcst

CKOAb-AUOO CyLLEeCTBEHHbIX KOAMYECTB MeTaHa — ﬂpOCTeVIUJeFO
YIAEBOAOPOAA, Ha 3EMAE SIBAAIOLLETOCSH OAHUM W3 MHAMKATOPOB XM3-
HEAEATEAbHOCTU NMPUMUTUBHbIX OPraHM3MOB. 310 OTKPbITUE (TOHHee,
«3aKPbITUE») CUABHO PACCTPOMAO YYEHbIX, YBEPOBABLUUX B PE3YAb-
TaTbl MPEABIAYLLMX WU3MEPEHUN MapCOX0Aa, OMPOMETUMBO aHOHCH-
POBaHHbIE B KayeCTB€ HECOMHEHHbIX AOKa3aTeAbCTB MPUCYTCTBUA
aHa3po6HOM XM3HW Ha KpacHoM naaHeTe.

Mocne cBoeln nocapkn Ha Mapc B aBrycte 2012 r. Curiosity
TLWATEAbHO MCCAEAOBaA €ro MoBEepXHOCTb W atMocdepy C Wc-
NOAb30BaHWEM MOLLHOIO apCeHara CaMoro COBPEMEHHOMO Ha-
y4yHOro o60pyAOBaHUS. U3MepeHUsi, MPOBEAEHHbIE AA3EPHbLIM
cnektpomeTpom TSS (Tunable Laser Spectrometer), cneunanb-
2[0) paSpa60TaHHblM ANA MOUCKOB BUOreHHbIX AETYy4YUX BeELLECTB
B MapCHUaHCKOWM ra3oBoii 060AOUKE, 3aCBUAETEALCTBOBAAM HAAW-
uyvMe MeTaHa B KoAMuecTBe He Bonee 1,3 MOAEKYA HA MUAAMAPA.

1 BMB Ne§, 2012, ctp. 12

«OCHOBbIBasACb Ha 6oAee paHHUX HAaBAOAEHUSAX, Mbl OXUAAAM MO-
CAE NOCapkM annapata obHapyxuTb GOHOBbIE YPOBHM MeETaHa,
no KpanHen mepe, NOpsAKka HECKOAbKMX YacTer Ha MUAAMAPA,
HO HUYEro He YBUAEAW, — 3aBUA BEAYLUMW aBTOP MCCAEAOBAHMSA
Kpuctodep Bebetep, cotpyaHMK Nabopatoprn peakTMBHOIO ABW-
xeHua B MacaaeHe (Christopher Webster, JPL NASA, Pasadena,
California). — MOCKOAbBKY MPUCYTCTBUE METaHa ABASETCH BO3MOX-
HbIM CAEACTBMEM OUOAOTMUECKON aKTMBHOCTW, HALLUM PE3yAbTaTbl
HeyTeLNTEAbHbI AASI MHOTUX».

31U pesyabTatbl TeM 6oAee YAUBUTEAbHbI C YYETOM TOFO, UTO
B NOCAEAHee AecaTUAeTe opbuTanbHble annapatbl Mars Global
Surveyor (NASA)2 u Mars Express (ESA),® a Takxe KpynHeinwmve Ha-
3€MHbI€ TeAeCKOMbl 06HapyXuAM Ha KpacHoW naaHeTte obLUIMpHbIe
METaHOBbIE «LUAeMdbl». MecTaMu 06beEMHAs KOHLEHTPaLMA 3TOro
rasa poctvrana 30 yacrtei Ha MUAAMapA.*

AaHHble Mapcoxoaa Curiosity «<BAMAM CBEXYHO CTPYHO» B OXECTO-
yeHHble Aebatbl O PeanbHOCTM NPUCYTCTBUA MeTaHa B aTMocdepe
W Ha MOBEPXHOCTH MAAHETbI. CUMTAETCS, UTO STO XMMUUYECKOE COEAN-
HeHWe B ycroBUsiX Mapca He MOXeT cyluectBoBaTb 6onee 300 et
(MeTaH paspyluaeTca noap AEMCTBUEM YABTPAGUOAETOBOIO M3AyYe-
HuA CoAHL@), NO3TOMY BCE MPOLECChI, OTBETCTBEHHbIE 3@ BO3MOX-
Hoe ero o6pa3oBaHue, N0 MepPKaM MAAHETaPHOW UCTOPUU AOAKHbI
6bIAM UMETb MECTO ByKBaAbHO BYEpPA.

Ha 3emae 6onbluas yacTb aTMOCHEPHOro MeTaHa BbicBOOOXAA-
eTcs TakMuMKU GOopMamK XM3HW, Kak apxeobaktepuu, obuTtatoLume,
B YaCTHOCTH, B KMLLIEYHUKAX XBauHbIX MAekonuTaroLmx.? Mvetotes,
npaBpad, U HEBUOrEHHbIE WCTOUYHWKKU 3TOFO rasa — Hamnpumep, B3a-
MMOAEWCTBME C BOAOW HEKOTOPLIX BYAKAHWUYECKMX MopoA.® O npo-
MCXOXAEHWM MapCUaHCKOro MeTaHa MOXHO ObiA0 6bl CyAMTb MO
COOTHOLLIEHWIO M30TOMOB YIAEPOAA U BOAOPOAA, BXOAALLMX B €ro Co-
CTaB (TakWe UCCAEAOBAHMS BXOAMAM B HAYUHYO nporpammy Curiosity).
OaHaKo B UTOre BbIICHUAOCh, YTO @HaAM3MPOBaTb EMY MPAKTUUYECKH
Heuero.

Koraa rpynna COMpOBOXAEHMS poBepa MOAYyYMAQ MEPBbIE AAH-
Hble 60PTOBOro razoaHaAM3aTtopa, BHUMaHUe UCCAeAOBaTENEN Cpa-
3y e NPUBAEKAWM 3aMETHbIE KOAMYECTBA METaHa, HO €ro UCTOUHUK
OTOXAECTBMAM AOCTATOUYHO BbICTPO — 3TO ObIA, MO ONPEAEAEHUIO OA-
HOrO U3 YNEHOB KOMaHABI, «BO3ayX ®AopuAbI», TO €CTb CAEAbI MeTa-
Ha, nonasLLEero Ha GoOPT roTOBALLErocs K 3anycky annapara eLle Ha
3eMne BCAEACTBUE HeaKKypaTHbIX AENCTBUI 06CAYXMBAIOLLETO NEp-
COHaAa.” 3T NPUMECH C KaXAbIM MOCAEAYIOLLIMM aHAAU30M MPOsiB-
ASIAUCb Bce chabee, noka He nponaAu COBCEM. B npuHuumne, npu
KOPPEKTHON MOCTAHOBKE 3KCMEPUMEHTOB NPU MOSBAEHUU MEPBbIX
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X€e AOKa3aTeAbCTB NPUCYTCTBUA 3EMHbIX 3arpsi3HEHNUIM BCE AAAbHEW-
LLKEe MOMbITKA MPOAOAKEHNUA MOAOOHBIX U3MEPEHUI AOAXKHbI ObIAK
6bITb NPEKPaLLEHBI.

BebcTep 1 ero Koaner MPEeANoAaratoT, YTo OTCYTCTBUE METaHa (Tou-
Hee — ero KOHLEHTpaUmMa HUXe nopora YyBCTBUTEAbHOCTU aHaAu3aTopa)
Cepbe3HO OrpaHUUMBAET LIAHCHI OBHaPYXeHKsI MPOLECCOB ero aHaspob-
HOTO CMHTE3a B IYBOWUHHDBIX CAOSIX MAGHETbI UAW B MOBEPXHOCTHBLIX MUHEPa-
Aax. XOT yyeHble NPU3HAKOT, YTO Pe3yAbTaTbl U3MEPEHWI Ha BbICOTE OKOAO
MeTpa HaA MOBEPXHOCTLIO HE MOTYT OAHO3HAYHO NPEACTABASATL aTMOCHEPY
B LLleAOM — BO3MOXHO, CAEAYET YUUTbIBATH TaKXE U3MEHEHUSA €€ CoCcTaBa B
OTAEAbHbIX paroHax Mapca, CBA3aHHble C pa3AvYHbIM HAarpeBOM NAAHETbI
COAHEYHbBIMU AyYaMK B NEpPUreAnn 1 adenmm (Hanbonee 6A13kon K CoAHLLY
1 Hanbonee yAaNEHHOM OT HETo TOUKax MapCcUaHCKow opbuTsl). Boee Toro,
KOrAQ AENO AOXOAWT AO OBCYXXAEHUSA PE3YALTATOB aHaAW3a 3EMHOTO BO3AyXa
B MECTax NPUCYTCTBUSA 3HAUUTEALHBIX KOAMYECTB METaHa, 3a4acTyto OKa3bl-
BAETCH, UTO €ro BbICOKas KOHLEHTpaLMs HabAoAaeTCA NpsiMO B BblBpocax,
HO Ha HEOOABLLIOM YAGAEHWM OT HKX 3TOT ra3 NMOAHOCTbHO OTCYTCTBYET.

MOCKOAbKY METaH AErko paspyLlaeTcs B pa3pexeHHOW MapcuaH-
CKOW aTMochepe MOLUHLIMU NOTOKaMM XECTKOro MaayuyeHus ConHua,
€ro npucyTcTBUE B €€ BEPXHWX CAOSIX B BOABLLUMX KOAMUECTBAX BbIHY-
AWT CMELMaAAUCTOB UCKaTb HAAEXHbIE UCTOUYHWKM €ro monoAHeHus. B
KauyecTBe TaKOBbIX MPEANAraeTcsi paccMaTpuBaTb BYAKAHUUYECKYIO aK-
TMBHOCTb, NAAEHWSI KOMET U T.N. C APYrov CTOPOHbI, OTCYTCTBUE aHa3pob-
HOr0 MeTaHa He ABASETCA OAHO3HAYHbIM NPU3HAKOM HEBO3MOXHOCTU
CyLLEeCTBOBaHWA NPUMUTUBHOW XM3HW Ha NAAHETE.

Mpeararaemblt koMaHAOM Curiosity aKCMEPUMEHT MO «MeTaHo-
BOMY 06OralleHWto» MOXET CTaTb KAIOUYEBbIM AASl peanv3aluu am-
61LMO3HOM 3apaun MUCCUU — OBHapYXeHWss Ha Mapce cAeAoB 3TOro
HEeyAOBMMOrO rasda. YueHble cobupatorcs nyteM M3MeHeHUs npoue-
AYPbl XMMUUYECKOTO aHaAM3a, B KOTOPOM 3aAencTBOBaH npubop SAM,
MOYTU Ha NOPSIAOK YBEAUUUTb YYBCTBUTEABHOCTb CrieKTpomeTtpa TSS.
Ho ecAn M B aTuX 3KCMEpPUMEHTax MeTaH He YAacTcsi 0OHapyXwWTb,
BEPXHIOKD TPaHWLY €ro KOHLEHTpauuW NPUAETCH OMYyCTUTb ropaspo
Huxe. C yyeToM 3TOro Takxe 6yAeT OCHOBATEAbHO CKOPPEKTUPOBA-
Ha Hay4yHas nmporpaMma KOCMHWYecKoro annaparta ExoMars, kotopbli
NMAAHUPYIOT 3anycTuTb B 2016 . — KOHCTPYKTOPbLI COBUpatoTCs CyLle-
CTBEHHOrO MOBbLICUTL TOYHOCTb M3MEPEHWUI BOPTOBLIX ra30BbIX aHa-
AM3aTOPOB, C 0COOLIM aKLEHTOM Ha U3MEPEHWS COAEPXAHUS MeTaHa
n ero cTpatudukaumu. EcAM 3HaunTeAbHble ero KoaudecTBa obHapy-
XaT B BEPXHUX CAOAX MapCUaHCKOM atMocdepbl, MAAHETOAOTaM HyX-
HO BYAET TLLATEeAbHO U3YUUTb e AMHAMUKY UAU UCKaTb AOKa3aTeAbCTBa
CYLLECTBOBAHMWS BbICOKO HaA MOBEPXHOCTHIO MAGHETbI HEKMX IK30TUYE-
CKUX «METaHOreHepUPYHLLUX» GOTOXMMUYECKMX MPOLLECCOB.

Brnpouem, NOMCKM MeTaHa — He eAMHCTBEHHas 3apada Curiosity.
370 TOAbKO YacTb 6oree rA0BanbHONM 3aAaUM, KAKOBOW SIBASIKOTCS MOW-
CKM XM3HU Ha Mapce. B xope Hux Curiosity 6yAeT npoAOAXKaTb NOMbITKKU
0OHapYXEHUs APYTMX OPraHUYECKUX COEAMHEHUI B aTMocdepe Kpac-

CONHEYHAS CUCTEMA. HOBOCTU |

HOM MA@HETbI U B €€ rpyHTE. B KOHLE KOHLOB, OKOHYaTEAbHbIN BEPAUKT
B 3TOM BOMNPOCE YyAACTCA BbIHECTU €LLe HE CKOPO, TaK KaK BCE 3TU BaX-
Hbl€ U3MeEPEHNA GyAyT peann30BaHbl B XOAE LIEAOM CEPUM UCCAEAOBA-
HWI, KOTOPbIE PacTAHYTCA Ha MHOrMe MecAlbl.

A CKANUCTbIW XPEBET

HA TOYKE CTOAHUA CURIOSITY.
Mo3auka u3 yeTbipex CHUMKOB, NoJly4eHHbIX Kamepoit MAHLI

mapcoxopa Curiosity, nokasbiBaeT TEKCTYpy KAMEHMCTOr0 BbICTYNA,
KOTOPbI NPUNOAHUMAETCA HAA OKpYXKaloWwmmu noposamu. Ckana Ha
npuneraiouem BO3BbIWEHMN NONYYMNA Ha3BaHUe «[lapBuH». C op6uThI
3TOT paiioH 6b1n coTorpacMpoBaH C BbICOKUM paspeLueHnem Kamepoil
HiRISE kocmMmuyeckoro annapara Mars Reconnaissance Orbiter (NASA),
06HapyXuBLIEro 3necb 06HAXKEHUA rNYyOUHHbBIX NOPOA. ITO OTKPbITUE
no6yanno rpynny conpoBoXAeHNs poBepa BbiGpaTh UCCNEA0BAHHYIO
o6nactb B KayecTBe NepBOM TOUKU CTOAHUA, ANALLErOCA HECKONBKO AHEi,
BO BpPeMsA AONroro nyTewwecTsua Mo6unbHoi naboparopum ot yyactka
«Apenanaa» K nopHoXbio «0cTpoit ropbl» (Mount Sharp). KomnoHeHTbI
u306paxkeHms nosny4yeHbl UHCTpymeHTOM MAHLI 21 ceHTabps 2013 r.,
He3aaonNro A0 OKOH4YaHWA 400-ro cona c MOMeHTa Hayana pabotb! Curiosity
Ha Mapce. Kamepa 6bina pacnonoxeHa Ha pacCTOAHUM 0KoNo 25 cMm oT
cKkanbl. 0AHOLEHTOBAA MOHeTa ¢ nopTpeToM JIMHKONbHA, NpUBeAEHHaA ANd
macwraba cneBa BHU3Y, MMeeT AuameTp 19 mm.

CkanucTblil xpe6eT o6pasoBancsa, No-BMAUMOMY, NPU 3aN0NHEHUM
TPelUHbI B OCHOBHOW NOPOAe MaTepuanoMm, 6onee yCToMuMBbIM K 3p0O3UM.
MnaHeTonorn M3y4aioT TEKCTYPY U COCTaB XpebTa, a TaKKe OKPYKaIoLUX
nopoj, NpeAcTaBnAWMX 060/ KOHrNOMeparT rajibKu U necyaHuKa,

C NOMOLYbIO PEHTreHOBCKOro cnekTpometpa APXS, annapatypel ans
onpepaenenna xumuyeckoro cocraa ChemCam u renedorokamepbi
Mastcam. KpacHoBartas nbiib NOKpbIBaeT BCe feTanyu NOBEPXHOCTH.
MNoacTunarowme nopoabl — B 0CHOBHOM Cepble, HO MeCTaMy MX LBET
BapbUpYeTCA OT noyTu 6enoro A0 04eHb TEMHOTO.

'V «CKAJbI-BJIU3HELbI».

370 U306parkeHme COCTaBNEHO U3 CEMU CHUMKOB TenecioToo6beKTUBa NPaBoit
Kamepbl Mastcam, yctaHoBneHHo# Ha posepe Curiosity. OtaenbHble ero
KOMMOHEHTbI 6b1/M OTCHATLI MexKAY 11:39 1 11:43 yTpa MECTHOrO COTHEYHOTO
BpeMeHH, Ha 343-i1 MapcuaHCKMit AieHb (con) C MoMeHTa NpubbITMA annapara

Ha KpacHyto nnaHerty (24 uiona 2013 r. no 3eMHOMY NIETOUCHNCIIEHUIO).

Ha npotsxkeHnn npeabIAyLIUX CYTOK MApCOXOA MPEO0NEN PACcCToAH1e

B 62,4 M, 4T06bI NPUOLITL HA MECTO CbeMKHU. LieHTp U306parkeHmns cooTBeTCTBYET
HanpasJieHUIO Ha 10ro-3anap. Bo3BbIlWEHHOCTb HeAANeKo OT LeHTPa YBEeHYaHa
ABYMA CepbIMU CKaNaMu LUIMPUHOI Y OCHOBAHUA OKOJIO 3 M, HeothuLMaNbHO
Ha3BaHHbIMKU «bamsHeuamu KapHe» (Twin Cairns). OT MecTa CTOAHKM poBepa OHM
yAaneHbl npumepHo Ha 30 m.

LiBeTa Ha u3o6paxeHnmn c6anaHcMpoBaHbl TaKUM 06pa3oM, YTO6bI NPeACTaBUTL
BUA MapCMaHCKOro naHAawacTa npy AHEBHOM 3eMHOM OCBELLIEHUM, T.e.

B YC/I0BUAX, 06/1€ryaloLLux pacno3HaBaH1e NOBEPXHOCTHbIX MUHEpaoB.

CTP3HCTBO, BpeMs!



B  coRnEHG MHABOETIA. HOBOCTW
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a cawre muccum Cassini

(NASA/ESA)* onybankoBa-

Hbl He06paboTaHHbIE U30-
6paxeHusi ycessHHOM KpaTepamu
NOBEPXHOCTU AEASIHOTO CaTypHU-
a@HCKOro cnyTHWKa Pen — BTOpOM
no pasmepy (nocae TutaHa) Ay-
Hbl «OKOABbLIOBAHHOM MAAHETbI».
KocMuueckuii annapat coAM3nA-
cA ¢ Hel 9 mapra 2013 T. Ao pac-
crosHua 997 km. 310 6bINO €ero
NOCAEAHEE CTOAb TECHOE «CBUAA-
HWe» C 3TUM HebBEeCHbIM TeAOM:
APYTvX COAMXKEHWI C HUM AO pac-
croaHusA MmeHee 1000 Km B pam-
KaxX MUCCHUU He NPeAyCMOTPEHO.
Bcero Cassini yxe ocyLlecTBuA
4 nponeta B6AM3U Peu.

Ha d¢ororpaduax BuaHa
APEBHSIA, CWABHO  KpaTepupo-
BaHHasi NOBEPXHOCTb, MOKPbITas
«lpamamu» OT CTOAKHOBEHWM
C MHOTOYMCAEHHBIMU METEOPH-
Tamu. YueHble BCe eLle NbiTatoT-
csl OOBACHWUTb MPOUCXOXAEHWE
HEeKOTOpbIX 0COBEHHOCTEW Mo-
BEPXHOCTM Peun, B TOM uucae
M3OTHYTbIX Y3KUX Pa3AOMOB MAU
rpabeHoB, NPeACTaBASIFOLLMX CO-
60/, NO-BUAMMOMY, LEAble Ae-
AsiHblE OAOKM, MO HEMOHSATHBIM
NpPUYMHAM OMyCTUBLLMECH HUXE
YPOBHA OKpyXaloLero peabeda
W OrpaHuUeHHbIe ¢ 06enx CTOPOH
06pbIBaMU. ITU AETaAU BbITASIAST
Ha YAMBAEHME MOAOABIMU, OHM
nepecekarot 60AbLLMHCTBO YAAP-
HbIX CTPYKTYP, U AULLb HECKOABKO

1 BMB Ne4, 2008, ctp. 14
2BMB Ne12, 2005, cTp. 26

NASA/JPL-Caltech/Space

Science Institute

~ Pen — BTOpOI
N0 BenuuuHe
CaTypHUAHCKOM
A _nyHbl — 6bLIO
. nepepaHo Ha 3emnio
10 mapra 2013.
Cassini B MOMeHT
CbEeMKM YAANANCA oT
CNYTHMKA U HaxoauCa
Ha pacCTOAHUU CBbIlLE
280 TbIC. KM OT Hero.

22 BceneHHas), NpOCTPaHCTBO, Bpems!

A MpuspauHble kpatepbl Peu. OcHoBHbIE MOpdonoruyeckue AeTanu 6oNbLIMHCTBA U3 HUX — Babl
U LleHTpaNibHbIE FOPKM — NOYTH PaspyLueHbl 33 MUIMAPADI JIET, NpoLUeALIMe C MOMEHTa UX 06pa3oBaHus.
CHUMKM cpenaHbl 30HA0M Cassini 9 maprta 2013 r. ¢ paccrosiHus 2309 — 3778 km.

HeBOOAbLLMX KpaTepOoB «HaKAaAbI-
BAETCS» Ha HUX.

MponeT B nepByto oyepepb
MMEA LeAbIO TECTUPOBAHUE MOA-
CUCTEMbI  PAAUOU3MEPUTEABHbIX
npubopos Cassini, npeaHasHa-
UEHHbIX AAA M3MEPEHUSI rpaBu-
TauMoOHHOro noAs Peun. Bo Bpems
HanBOAbLLIETO COAMXEHWSA Kame-
pbl KOCMWUYECKOTO annaparta npo-
CKaHWPOBaAU ee MOBEPXHOCTb U
cAenann 12 CHUMKOB C paspeLue-
HUEeM MopsiAKka AECSTKOB METPOB
Ha nukcenb. Mpu ypaneHuu ot
CMyTHUKA ObIA MOAYYEH PSIA TAO-
6anbHbIX M306paxXeHUI ¢ paccTo-
AHUI BNAOTb AO 269 TbIC. KM.

Cassini  Takxe nepepan
Ha 3eMA AaHHble 60pTo-
BbIX A@HAAM3aTOPOB  KOC-

MMWUYECKOMN MbIAW C LIEAbIO

obHapyXeHust MeAb-
YaWLWKX MbIAEBLIX Ya-
CTl, 06pPa30BaABLLMXCS

B xopae 6ombapaMpoB-

KM CaTypHUAHCKOM Ay-

Hbl MUWKPOMETEOPUTaMMU

M OCepalolIMx Ha ee Mno-
BEPXHOCTU. 3TU A@HHbIE MO-

MOTYT Y4YEHbIM OMNPEAEAUTH

CKOPOCTb, C KOTOPOM «HyXEPOA-
Hble» 06beKTbl BbiNaaatoT Ha Ca-
TYPH U €ro CNyTHUKK.

A 06nactb B pailoHe
TepMuHaTopa —
rpaHuLibl 0CBELLEHHOTO
1 HeOCBELLEHHOr0
nonywapus Peu.
CHUMOK caenaH

3oHa0M Cassini 9 mapTa
2013 r. c paccToaHUA
76 680 kM.

A (TpaHHble y3Kue Ayru BUAHbI HA 3TOM Heo6paboTaHHoM
CHUMKe Peu, nepefiaHHOM MeXnaHeTHbIM annaparom Cassini.
OHM NpepCTaBnAIOT c060M rpaHULbI NesHbIX 610KOB, N0
HEMOHATHBIM NPUYNHAM ONYCTUBLLIMXCA HUKE YPOBHA OKPYXKaIOLLei
NoBEepXHOCTU U OrPaHNYEHHbIE C 06enx CTOPOH 06pbIBaMHU.
MpoucxoxpeHue 3Tux Aetanei penbeda noKa 0CTAETCA 3arafKoil.

CHUMOK cAienaH ¢ paccTtoaHua 2779 Km.

www.universemagazine.com



Kometa ISON: Bua ¢ Mapnca

Xe AOBOAbHO AAUTEABHOE BpPEMA

kometa C/2012 S1 (ISON), otKpbl-

Tas POCCUMCKMMM  AOOUTEAAMU
acTpoHoMuK,t HabAoAaeTes Ha Hebe He-
Aaneko ot Mapca. B poaHHOM cAyyae atu
HebecHble Tena He NMPOCTO NPOEKTUPYHOT-
CSl Ha HebecHylo chepy HEAANEKO ApYr
OT Apyra — peanbHO B NMPOCTPAHCTBE OHU
TaKKe PacrnoAOXEHbI AOCTAaTOYHO BAM3-
Ko. 1 okTA6ps B 18 yacoB No BCEMMPHO-
My BPEMEHWU PaACCTOSAHUE MEXAY HWUMU
cocrasuno 0,073 a.e. (10,9 MAH KMm) -
310 Beero B 30 pa3 60AbLLe CPpeAHEro pa-
Avyca opbuThl AyHbl.

A Komerta ISON (BBepxy), Mapc (v ueHTpa
cHuMKa) U Peryn (BHU3Y) MBONUCHO
CrpynnupoBaauCh Ha yTpeHHeM Hebe

14 oKTa6ps 2013 r. 310 peaKoe coefnHeHue
ccotorpacpuposan Maptut femben, (Martin
Gembec) u3 yewickoro ropoaa f6noHew-
Haa-Hucoit c nomoubio 80-MunNMMeTpoBOro
pechpakTopa ¢ hoKyCHbIM paccToAHMEM

400 mm. KomeTy B 3TOT ieHb OTAENANO OT HaC
1,759 a.e. (263 mnH kM), Mapc Haxoaunca
HeMmHoro panblue (2,052 a.e. unu 307 Max
KM), pacctosHue Ao Peryna - camoii ApKoi
3Be3/bl co3Be3aus JIbBa — cocTaBnseT

77 cBeToBbIX JIET (0K0/10 730 TP/IH KM).

Takol 6AaronpuATHON KOHbUrypaLuu-
€Vl peLrA1 BOCTOAL30BATLCS COTRYAHUKM
rpynnbl COMPOBOXAEHUSI KOCMUYECKOTO
annapara Mars Reconnaissance Orbiter,
6onee 7 AeT paboTatoLlero Ha apeoLeH-
TpUUeckon opbute.? 29 ceHTabpPs ero
6oproBas kamepa HiRISE «oTBepHyAach»
oT KpacHol naaHeTbl U bbina HaleAeHa

1BMB Ne10, 2013, cTp. 18
2 BMB Ne10, 2006, ctp. 11; Ne14, 2010, cTp. 9

Ha yuacTok Heba, rAe B 3TOT AeHb Haxo-
AVAACh KOMETa C TOUKWU 3PEHWSA MapCu-
aHCKUX HabAtopaTenel. Ee n3obpaxeHus
MOAYYMAUCH He 0COB0 BMEYATASIOLLIMMU
(UyBCTBUTEABHBIE INEMEHTbI KAMEPbI HE
paccunTaHbl Ha CAabble «Pa3MbITbIE» He-
6ecHble 06BLEKTbI), OAHAKO OHW MOMOTYT
YTOUHWTL 0pbuty C/2012 S1 1 caenatb
6onee yBepeHHbIE NMPOrHO3bl ee baecka
BOAM3M nepureavs. Ha nocaepoBaTens-
HbIX CHMMKax XOPOLIO 3aMeTHO CMe-
LLEeHWEe KOMETbl OTHOCUTEABHO 3BE3A.
MaKcrMmanbHas paspellaroLas cnocob-
HOCTb cocTaBuAa 13,5 KM Ha NUKCEAb.

COrnacHO  YTOYHEHHbIM  A@HHbIM,
kometa ISON aBuxetca no runepbo-
Ae C 3KkcueHTpucutetom 1,000002.
Mepureavit oHa nporaetr 28 Hos6ps
B 18 uyacoB 35 MMHYT NO BCEMWPHO-
My BPEMEHUW. B 3T10T AeHb YBUAETH KO-
METY B CPEAHMX Liupotax CeBepHOro
noAyluapus byAeT CAOXHO (oHa pacrno-
NOXUTCS HWUXE COAHEUHOro AWCKa, CO-
BCEM OAM3KO K Er0 FOXXHOMY Kpato), 3aT0
29 Hos16pst ycAoBUA BUAMMOCTM C/2012
S1 pasukaAbHO yAydLIaTCA: ee MOXHO
HabAtoAaTb M YTPOM, U Cpa3sy nocAe 3a-
Kata, W, BO3MOXHO, Ha CBETAOM Hebe,
Bbl6paB Takyto No3uLmio, YtTobbl CoAHLIE
CKPbIBAAOCb 33 KaKUM-TO YAAAEHHbIM
npensaTcTBUEM, @ yyacTok Heba Heno-
CPEACTBEHHO BbILLE HEro OcTaBaAcA
OTKPbITbIM. AaXe €CAM MPOU3OMAET pas-
pyLEHWE KOMETHOIO AAPA NPUAUBHBIMU
CUMAAMU HALLEro CBETWUAQ, ero «OCTaTKu»
6yAyT CUATb AOCTATOYHO SPKO W MOYTM
HaBEpPHSAKa CTaHyT XOPOLUO 3aMETHbIM
06BLEKTOM.

06cToATenbCTBa CONMMKEHUA KomeTbl ISON
c Mapcom 1 okta6ps 2013 r.

HosocTv I

A Komera ISON, 3aneyarieHHas kamepoi Mars
Reconnaissance Orbiter.

A 3707 cHUMOK KomeTbl ISON caenan 4 okta6ps
lepanbp Pemann (Gerald Rhemann) B Huxneit Asctpun.
12-promoBbiit actporpad (f/3,6), kamepa FLI ML 8300,
CNOXeHbl pe3ynbTaTbl 9-MMHYTHOM 3KCNO3ULMK 6e3
¢unbrpa U 10-MUHYTHBIX IKCNO3MLUIA Yepe3 KPaCHbIN,
3eneHbli U rony6oi cBeToUNLTPBbI.

Komerta ISON

BceneHHas), NpoCTpaHCTBO, Bpems!
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(Mlebeab)
noneren K MKC

aCTHbI 6ECrnUAOTHbIA KOCMUUYECKHMH
kopabab «\ebepb» (Cygnus), nocTpo-
€HHbI KOMMEPYECKUM MapTHEPOM
NASA komnanuen Orbital Sciences Corp.,
6bIA ycnelwHo 3anyweH 18 ceHTsbps B
14:58 UTC (18 yacoB 58 MUHYT N0 MOCKOB-
CKOMY BPEMEHM) C KOCMOAPOMA Ha OCTPO-
Be Yoanonc B wrate BupaxuHus. 06 atom
coobluaetcst Ha opuuManbHoM caiite NASA.

AAA BbIBEAEHUSI KOPabAs Ha OKOAO3EM-
Hyt0 OpOUTY MCMOAb30Banacb pakeTa-HoCU-
TeAb Antares,! Ha NepBoOI CTyNeHW KOTOPOW
ycTaHoBAeHbl ABuratean HK-33/AJ26-62,
paspaboTaHHble  CaMapCKUM  NPeAnpu-
ammem «CHTK wumenn H.A.KysHeuoBa» M
MOAMOULMPOBAHHbIE aMEPUKAHCKON ABU-
rateneCTpouMTEAbHOM KOMMaHuen Aerojet
Rocketdyne. ba3oBasi KOHCTPYKLMA NepBoW
CTyNeHu co3paHa AHenponeTpoBckuM Kb
«fOxHOe», B €e U3roTOBAEHUU NPUHUMAAU
yyactve YKpauHCK1e NpeAnpuaTus.

Ha 6opty rpy3oBoro kopabasi HAXOAMAOCh
0Kkono 700 Kr rpy3oB, NpeaHa3HaUYeHHbIX AAA
CHabXeHWs1 MeXAyHapOAHOW KOCMUUECKOW
CTaHLMU 1 ee 3K1naxa, B TOM UMCAE OAEXA],
NPOAYKTbI, TPEAMETbI NEPBOM HEOBXOAMMOCTH
W MaTepuanbl ANT HayUHbIX 3KCMEPUMEHTOB.
MepBOHaUYaALHO €ro CTbIKOBKa CO CTaHUuewn
OblAa HaMe4yeHa Ha BOCKpeceHbe, 22 CeH-
196ps. B a10T AcHb 0KOoAO 05:30 UTC B x0pe
COAVXKEHWSI YAAAOCH YCTAHOBWTb CBSI3b MEX-
Ay kopabaem v MKC, nocae uyero Hauvaacs
0b6MeH HaBMrauMOHHOW WHbOPMaLMelt ¢ Le-
AbIO OMPEAENEHWUA OTHOCUTEABHOTO MOAOXKE-
HUSI ABYX 06bekToB. OAHAKO MPUHUMAaeMble
KopabAeM AaHHbIE HE COOTBETCTBOBAAU OXMU-
AAEMbIM U BbIAU OTBEPIHYTbI €70 KOMIMLIOTEP-
HOM CUCTEMOM Kak HeAOCTOBEpHble. ABymMSsi
yacamu MO3XKEe COTPYAHUKM Ha3EeMHOro LieH-
Tpa yNpaBAEHWsI MPUHSAW peLleHre 06 oTme-
He CTbIKOBKM.

Mpu paccAepOBaHWM MHUMAEHTA O6Ha-
PYXWAOCb, UTO GOPMAT AQHHbIX HaBUraLMOH-
HOWM CUCTEMbI «[Py30BUKa» HEe COOTBETCTBYET
MCMOAB3YEMOMY B @HaAOTUYHOW CUCTEME Ha

"BMB Ne6, 2013, cTp. 20

py30Boii Kopabnb Cygnus cNpoeKTUpoBaH
Ha OCHOBE MHOrOLENeBoro JIOrMCTUYECKOrO
moayna MPLM (Multi-Purpose Logistics
Module), ucnonb3oBasuwerocs ans
TPAHCNOPTUPOBKM rpy3oB Ha 6opTy
MHOropasoBbix Kopabnei Space Shuttle.

MHKC. 3arpy3ka HOBOM BEpCHMM NMPOrPaMMHO-
ro obecneveHusi Ha Cygnus coctosinacb 23
ceHTAbpa. Ha caepylolmin AeHb OTKPBLIAOCH
6aAUCTUUECKOE «OKHO» AAS HOBOW MOMbBITKK,
HO €ro PeLUMAM He UCMOAb30BaTh U OTAOXMTb
CTbIKOBKY AO 28 CeHTsIbps, UTobbl HE MeLLaTh
COAVKEHWIO U MPUYAAMBAHUIO K CTaHLMK Nu-
AOTHpYyemoro kopabaa «Coto3 TMA-10M». Ta-
Kasl OTCpOUYKa He Cka3blBanaCb Ha COCTOSIHUM
6ecnmAoTHOrO annapara: Ha ero 6opTy He 6bli-
AO CKOPOMOPTALLMXCA FPY30B, @ 3anacbl TONAW-
Ba AN ABUIaTEAbHOM YCTAHOBKW MO3BOASIOT
emy AeTaTb B «HEMpPUCTbIKOBAHHOM» COCTOS-
Humn a0 100 pAHEN.

29 ceHTAbpPSA YacCTHbIA TPy30BOM KO-
pabab Cygnus cocTbikoBancst ¢ MKC. EBpo-
nencKkuin kocmoHaBT A\yka MapmuTaHo (Luca
Parmitano) n ero koaera u3 NASA Ka-
peH Haibepr (Karen Nyberg) B 11:01 UTC
YCMEeLHO 3axBaTUAW €ro CTaHUMOHHbIM Ma-
HUNYAATOPOM UM Yepe3 ABa Yaca NPUCTbIKO-
BaAW K aMepUKaHCKOMY MOAyAD Harmony.
30 ceHtAb6psA [apmutaHO M acTpoHaBT
Mawka XonkuHe (Michael Hopkins) oTkpbl-
AW MEPEXOAHBIE AHOKM KOPaOAsi, MOCAE YEro
MPUCTYNWAUN K Ero pasrpy3ke.

OTCcpouka CTbIKOBKM He MOBAMSAG HA
AanbHeNLlee BbINMOAHEHME MOAETHOMO 3a-
AaHus. 3aMeCcTUTEAb PYKOBOAWMTEAR MpPO-
rpammbl MKC B NASA Axoan MoHTanbbaHo
(Joel Montalbano) otmeTua, ytO 3TOT MO-
AET — AEMOHCTPALMOHHbIN, U OCHOBHas €ro
3ajaya — NoKasaTb CTeneHb FOTOBHOCTU py-

30BOr0 KOpabasi K KOMMEPUYECKUM percam.

22 okT6ps nocne 23-pAHeBHOrO npebbl-
BaHWS B COCTaBe OpPOWUTAALHOrO KOMIMAEKCA
Cygnus oTnpaBUACA B CBOM NOCAEAHWI MOAET.
BHauane «rpy30BUK» ObIA OTCTLIKOBAH OT MOAY-
A Harmony, 3atem maHunyaaTop Canadarm2
OTBEA €ro Ha paccrosiime okono 10 m, a B
11:31 UTC «otnyctva» B CBOOOAHbIV MOAET.
Mepea OTCThIKOBKOW 3kMNax MKC 3anoAHWA
repMeTUUHbIN OTCEK KOCMMYECKOro annapa-
Ta MycopoM. [locne BKAKOUEHWS BOPTOBbIX
ABuratenei Ha Topmoxenue B 18:18 UTC ko-
pabab BoLeA B aTMOChEpPY U cropen Hap Tu-
XMM OKeaHOM, BocTouHee HoBoM 3enaHANM.

Mo cnaoBam Buue-npesuaeHta  Orbital
Sciences actpoHaBTa ®paHka KanbeprcoHa
(Frank Lee Culbertson), Ha pa3pabotky «\ebe-
As» YLLIAO YeTbIpe ropa. Annapar BeCOM 7 TOHH
COCTOMT M3 ABYX MOAYAEW — CAYXEOHOTO, B KO-
TOPOM PAacroAOXeHa 3Hepretmyeckan ycra-
HOBKa, W rpy30BOro, CO3AaHHOr0 Ha OCHOBe
060pyAOBaHWS, UCMOAB30BABLLETOCH paHee B
XOA€ MUCCHI aMepuKaHcKkux LatTAoB.2 NASA
YX€ 3aKAIOUMAA C KOPMOpaLMEN KOHTPaKT Ha
cymmy 1,9 MAPA A0AMapoB. B cootseTcTBUM C
HUM kopabav Cygnus OCYLLECTBAT A0 KOHLA
2016 r. Bocemb nonetos kK MKC 1 pocTaBssr Ty-
Aa 3a 310 Bpems npumMepHo 20 TOHH pasAny-
HbIX rPy30B. [epBbIi 13 3aKOHTPAKTOBAHHbIX
penicoB YacTHbIM «rpy30BuK» Cygnus coBep-
LUMT 8 Aekabps TEKYLLIETO roAd.

2BIMB Ne8, 2011, cTp. 4

]
(Pocrocmoc) Bo3rnasun Oner 0cTaneHko

acnopskeHnem Mpa- areHtctBa PO («Pockocmoca») 0CBOOOXAEH OT AOAXHOCTM  Le-npembep PO Amutpui

BUTEAbCTBA Poccuin- HasHaueH Oner HukonaeBWMY  PYKOBOAMTEA 3TOW rocypap- PoroswH.

ckon  Oepepaumn ot  OcTaneHKo. CTBEHHOM CTPYKTYpbl. Tenepb Mpeacepatenn npaBu-
10 okTabpsa 2013 r. Ne1840, OAHOBPEMEHHO  pacno- OH, BO3MOXHO, 3aMMET OA- TeAbcTBa AMUTPUIA MeaBeAEB

NOAMUCAHHbIM AMVITpVIeM
MeaBeAEBbBIM, PYKOBOAUTEAEM
depepanbHOr0  KOCMHUUYECKOTO

2013 r.

Hos6pb 2013

psxeHuem oT 10 okTa6pA
Ne1839 BaapuMmup
AneKCaHAPOBHY

[TloNoBKWUH  Kopnopauuw,

HY M3 PYKOBOASLLUX AOAXKHO-
cTei B HOBOW KOCMMWUYECKOM
COOOLWNA BU-

Ha3Ha4YuA 3aMECTUTEAEM pY-
koBoantens OKA Urops Ko-
MapoBa.

BceneHHas), NpoCTpaHCTBO, Bpems!
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B nonere - «Coto3 TMA-10M»
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OoBas  3KCneauuMss Ha
MKC craptoBana 26
ceHTabps B O yacoB 58

MUHYT 50 CEKYHA MO MOCKOB-

CKOMY BpeMeHU (25 ceHTsbps

B 20:58:50 UTC) co craproBo-

ro Komnaekca naowaaku 1 («fa-

rapvHCKWMIM CTap™) KOCMOAPOMA

BalikoHyp. Myck pakeTbl KOCMU-

YeCcKoro HasHaueHus «Cot3-OMh

C TPAHCMOPTHBIM MUAOTUPYEMBIM

kopabnem (TMK) «Coto3 TMA-

10M» 6bIA NPOU3BEAEH MYyCKO-

BbIMW pacyeTamv NpeAnpuUsaTUn

PaKeTHO-KOCMUYECKOW NPOMBbILL-

AeHHocTu Poccuun. Yepes 9 mu-

HYT KOpabAb LUTAaTHO OTAEAMACA

OT TPEeTbeW CTyNeHW PaKeTbl-HO-

Myck PH «Coio3-®r»
C NUNOTUPYEMBIM
Kopabnem

«Coto3 TMA-10M».

26 BceneHHas), NpocTpaHCTEO, Bpems

CUTEASl U BbILLEA Ha 3aAaHHYHO
OKOAO3EeMHYt0 opbuty. Ha ero
60pTy HaxOAMACS 3KMMaX B CO-
craBe komaHaupa Onera Bane-
pueBunya Kotosa («Pockocmoc»),
a Takxe 6opTuHxeHeposB Cep-
rea HukonaeBuua PA3aHCKOro
(<Pockocmoc») M Mainkna Ckot-
Ta XonkuHca (Michael Scott
Hopkins, NASA). Mo3bIBHOM 3ku-
naxa — «[yAbcap».

ConvXEHWE U CTbIKOBKA
TMK «Coto3 TMA-10M» ¢ Mex-
AYHaPOAHOWM KOCMMUYECKOM
CTaHUMEN  OCYLLECTBAEHA MO
YCKOPEHHOM (T.H. «YETbIPEXBUT-
KOBOW») CXeme, Kotopasi Brep-
Bble ObiAa UCTIOAL30BaHa B XOAE

3kunax «Coio3 TMA-10M».

noneta TNK «Cotoz TMA-08M».!
B 2:45:27 UTC 26 ceHTs6psa Ko-
pabAb YCNEeLWHo NpUYanuA K CTbl-
KOBOYHOMY Y3AY Ha ManoM
MCCAEAOBATENLCKOM MOAYAE
MUM2 «[lounck» poccUCKOro cer-
MeHTa MKC. lMpouecc CTbIKOBKM
NPOBOAMACH B aBTOMATUYECKOM
pexume oA KOHTPOAEM CreLu-
anucToB LleHTpa ynpaBaeHus no-
aetammn  LUHUUmaw, askunaxa
Kopabasi, a Takke POCCUICKOro
yneHa akunaxa MKC kocmoHaB-
Ta ®epopa HOpumnxmHa.

MocAe OTKPBITUSA NEPEXOAHbBIX
NOKOB MEXAY KopabaeMm U cTaH-
uven Ha ee 6opty Hauan pabo-
Ty akunax 37/38-1 AAMTENBHOM
SKCMEAULIMM B COCTAaBE KOMaHAW-
pa ®epopa HOpumxmHa («Pockoc-
Moc»), 6opTUHXeHepoB KapeH
Haibepr (NASA), Ayku Mapmura-
Ho (ESA), Onera Kotosa, Cepres
PazaHckoro n Maikna XonkuHca.

B xope pabotbl aKCNeAWLIMA
AONKHO BbiTb NpoBeaeHo 35 K-
NepUMEHTOB N0 4 HanpaBAeHW-
AM, BTOM uucae 13 — no teme
«enoBek B Kocmoce. KocMmu-
yeckaa OuotexHonorus»;, 11 —
«JexH1ueckue MCCAEAOBaHUSA
N SKCNEPUMEHTbI; 8 — «Mcche-
AOBaHuA 3eMAM U KocMmocar; 3 —
«0bpa3oBaHue ¥ NONyAsipU3aLms
KOCMMUYECKUX UCCAEAOBAHMM».

"BMNB Ne5, 2013, cTp. 26

crapt
tfMipoToHan
nocne asapuu

€pBbIi MOCAE WIOABCKOM
aBapuu® nyck pakeTbl-HO-
cuteAq «[potoH-M» ¢ pas-
rOHHbIM 6A0KOM (PB) «Bpn3-M»
COCTOSIACS 29 ceHTabps
B 21:38:10 UTC (30 ceHTabps
B 1 yac 38 muHyT 10 CeKkyHA Mo
MOCKOBCKOMY BpemeHu) c 1Y
Ne39 nnowaakn Ne200 Koc-
mMoapomMa  bawikoHyp.  Tycko-
Bble onepauuu NPOU3BOAMAUCH
CTapTOBbIMK pacyeTaMu MNpea-
NPUATUIA PaKETHO-KOCMUYECKOM
otpacAau Poccun. Paketa BbiBe-
A Ha opbUTy TEAEKOMMYHUKA-
LMOHHbIN cnyTHUK Astra-2E.
Yepes 10 MUHYT 42 CeKyHADI
nocAe Crapra OTAeAMAACh OTpa-
60TaHHas TpeTbsi CTyneHb HOCH-
Tend. AanbHeillee BbIBEAEHWE
Ha LeAeByt OpbUTY OCYLLECTBAS-
AOCb C nomoLbto PB, OT KOTOPOro
KOCMMUYECKMIA annapar OTAEAMACS
30 ceHT6ps B 6:50 UTC 1 3aHaAA
PaCYETHYIO TOUKY CTOSIHWSI Hap
28,2° B.A.

A TeneKOMMyHUKALMOHHbIN
cnyTHUK Astra-2E.

Astra-2E — TenekOMMyHVKa-
LMOHHBIA  CMYTHWK, CO3AAHHBIN
BEAYLLMM €BPOMENCKUM  pa3pa-
6OTUMKOM KOCMUUECKOM TEXHWKM
Astrium aAA oneparopa  CryTHU-
KoBo¥ cBA3n SES. OH obecneunt
NpeAOCTaBAEHUE YCAYT BELLAHMUS,
VSAT 1 LUMPOKOMOAOCHOM CBA3M
HOBOIO NMokoneHusi B EBpone, Ad-
pvke 1 Ha bavxxHem BocTtoke. An-
napaT MacCol OKOAO LLECTU TOHH
nocTpoeH Ha 6a3e nAaTdopMmbl
Eurostar E3000.

ChepyrolLmMii  3anyck pake-
Tbl «[TpoTOH-M» ¢ PB «Bpun3-M»
M KOCMMWYECKMM  annapartom
Sirius FM-6 ycnewHOo BbIMOAHEH
25 oktabps.

"BMNB Ne5, 2013, cTp. 26
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NASA/JPL

HosocTv D

KHP nononHuna rpynnupoBRY METEe0CNYTHUKOB

UTai NPOAOAXAET MOMOAHATb HaLMOHaAbHbIE OpPOUTaAbHbIE

rpynnupoBku. 23 ceHTabps B 11:07 no nEKMHCKOMY Bpeme-

HK (03:07 UTC) B LieHTpe KocMUueCKuMx 3amyCckoB TaltoaHb
6bIA NPOM3BEAEH YeneLuHbIN nyck PH «4aHux3H-4C» ¢ METEOPOAO-
TMYECKUM CMYTHUKOM «D3HbIOHL-3» NeO3. HoBbIW crnyTHUK ByAeT
BECTU MOTOAHBIM MOHWUTOPUHI BMECTE C ABYMS paHee 3amnyLUeHHbI-
MU annapatamMu 3TOM CepUM.

MpeAblAyLLME KUTANCKUE METEOCTYTHUKM 2-T0 MOKOAEHUS «D3HDb-
FOHb-3» 6bIAV BbIBEAEHbI HA MOASIPHBIE 0P6UTHI B Mae 2008 T. 1 B HO-
A6pe 2012 r. NoMUMO METEOHAOAOAEHMIA, OHW BEAYT MOHWUTOPUHT
CTUXWUIMHBIX BEACTBUIA M SKOAOTMUECKOH 06CcTaHOBKW. CobpaHHas UMK
MHOOPMALWMSA UCMOAL3YETCA MPU U3YUEHUU TAOBAABHBIX M3MEHEHUI
KAMMaTa, @ Takxe B MHTEpeCax aBUaLun U CyAOXOACTBA.

BAaropapsi CKOOPAMHWPOBaHHOW pabote opbuTanbHOW rpyn-
MUPOBKKU M3 TPEX CMYTHUKOB A@HHbIE MOHWUTOPWHra ByAyT O6HOB-

AATbCS HE pa3 B 12 yacoB, a KaXAble 6 4acoB, UTO MO3BOAUT
3HAUUTEABHO PaCLLUMPUTL BOSMOXHOCTU KUTAMCKMX METEOPOAOTOB

B NMPOBEAEHUU METEOHABAOAEHUI M COCTABAEHUU CPEAHECPOY-
HbIX MPOrHO30B MOrOAbI.
* %%

YcneLwHbIi NyCK HOBOM AETKOM paKeTbl-HOCUTEAs «Kyanuxoy»
¢ kocmoapoma ListoutoaHb cocTosaca 25 ceHtabps B 12:37 no ne-
KMHCKOMY BpeMeHU (04:37 UTC). Ha opbuTy 6bIA BbIBEAEH MaAbIN
cnyTHUK «Kyanuxoy-1» (KZ-1), npepAHa3HauYeHHbIA AA MOHWUTOPWH-
ra CTUXUMHbIX 6EACTBUI B MHTEPECcAx KMTAaNCKOro HauMoHaAbHOTO
LleHTpa AUCTaHLMOHHOIO 30HAMPOBAHKA 3EMAM.

\ 4
u

MEPUKAHCKMIM KOCMMYECKWMIM annapart
Juno («tOHoHa») 9 okTabps 2013 T.
COBEPLUNA TPaBUTALMOHHBIN MaHeBp
B MNOAE TArOTEHUSA 3eMAU. ITO E€AMHCTBEH-
HbI FpaBUMaHeBpP, NMPEANPUHATLIA 30HAOM
Ha nyT1 K KOnutepy, KOTOPOro OH AOAXKEH AO-
CTMub B 2016 1.
Juno 6bin 3anyweH 5 aBrycra 2011 .
C KOCMOAPOMa Ha Mbice KaHasepaa.l 310
BTOPOM MPOEKT B pamkax nporpammbl New
Frontiers.? Llenbto MUCCHUU SIBASIETCA BbIXOA
Ha MOASIPHYIO OpPOUTY BOKPYr rasoBoro ru-
raHta, WU3yyeHWe MarHUTHOrO MOASl MNAaHe-
Tbl, @ TAKXe MPOBEPKA rMMnoTe3bl 0 HAAUUUK Y
HOnutepa TBEpAOro fAapa. Kpome Toro, anna-
paT AONKEH 3aHATbCA UCCAEAOBAHUAMM tOMU-
TEPUAHCKOW atMocdepbl — OMpeAereHHeEM
COAEpXaHUsi B HEW BOABI U aMMUaKa, a Tak-
Xe NOCTPOEeHWEM KapTbl BETPOB.

"BIMB Ne8, 2011, cTp. 22
2BMNB Net, 2010, cTp. 17

Mponet 3eman
9 oKTA6ps 2013 r.

Crapt
5 aBrycra
2011r.

o

Koppekuyum Tp_aeKTOpMVI
30 aBrycta
n 14 ceHtabps 2012 r.

Bbixop Ha op6uTy
BOKpyr lOnutepa
4 nions 2016 .

A Tpaektopua noneta KA Juno k lOnutepy.

Hos6pb 2013

3aBepLuan cBOW NepBbIi BUTOK BOKPYT
ConHua, 17 mapra 2013 r. Juno nepecek
opbuty Mapca M HanpaBWUACS B CTOPOHY
3emaun. B xope rpaBuMaHeBpa OH NpoLueA
B 559 KM OT 3eMHOM NMOBEPXHOCTU. Mpurpa-
LLleHMe CKOPOCTM anmapaTta B pe3yAbrate
coctaBuno 7,3 KM/C. AOMOAHUTEABHO Obl-
AO NPOBEAEHO TECTUPOBAHWE €r0 Hay4YHbIX
npubopoB..

MaHeBp OblA BbINOAHEH YCMELWHO, HO
nocae BbiXxoAa M3 TeHU 3eMAM OBHapyXK-
AOCb, UTO 30HA nepewen B He3onacHblii
pPEeXUM, B KOTOPOM OH OPWUEHTUPYETCH Ha
ConHue Takum obpa3om, uTobObl COAHEY-
Hble H6aTapen BblpabaTbiBaA MakCUMaAb-
HO BO3MOXHOE KOAMYECTBO 3HEPrUU, a BCE
€ro HayuHble NpPUOOPbI OTKAKOYAKOTCS.

12 okT6pA HOPMAaAbHOE OYHKLMOHH-
poBaHMe Juno BOCCTAaHOBWAOCb, OAHAKO,
Kak coobwmnra Imuam Nakpasanra (Emily
Lakdawalla) u3 TaaHeToAOrMUecKoro 06-
LecTBa, celuyac 30HA OMSiTb HAXOAWUTCH B
6e3onacHom pexume. Mo ee croBam, 3Ty
MHOOPMALMIO OHa MOAyYMAA OT PYKOBO-
AvTens npoekta Puka HubakkeHa w3 Na-
6opaTopun peakTUBHOrO ABMXeHMsA (Rick
Nybakken, JPL NASA), KOTOpbii OTMETMA,
yTO Cenuyac annapar HaxOAUTCS B TakOM
base noneta, Korpa HeET HeobXOAMMOCTH
crelwnTb C BbIBOAOM €ro 13 6e3onacHoro
pexuma. Moka MHXeHepbl He MMET Tou-
HbIX A@HHbIX O MpuuMHax cboes. Pabouan
rMnotesa COCTOMT B TOM, YTO «BUHOBATbI» Ha-
CTPOMKU CUCTEMBI 3ALLUTBI aKKYMYASITOPHOM
6atapeu. MpeanonaraeTcs, uto MOCAE BXO-
Aa B TeHb 3eMAM, KOrAa NepecTan NocTynarb
TOK OT COAHEYHbIX baTapeit, 3Ta cuctemMa ne-
peBeAa annapart B 6e30MnacHbIi pexum.

«AmetoTca ykasaHuMA Ha TO, 4TO Mbl
YCTAHOBWUAU CAWMLLKOM HU3KUIM MOpOr cpa-
6aTblBaHUA 3alWUTbI», — CKasdan H1baKKeH,
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A 370 n3o6paxeHue ocseweHHoit ConHuem
CTOPOHbI 3eM/IU NOCTPOEHO Ha OCHOBE OJHOTO
13 NepBbIX CHUMKOB, NepefaHHbIX 30HA0M

Juno (NASA), koTopblif no nyTtu K lOnuTepy
COBEpLIMN rPaBUMAHEBP B OKPECTHOCTAX Hallei
nnaHetbl. CbeMKa Besnlacb 60pTOBONM Kamepoi
Junocam yepes cneyuanbHblii CBETOHUNBTP,
BbIAENAOWMUIN XapaKTepHble CNeKTpaJibHble
NUHUN MeTaHa. INUTeNbHOCTb 3KCMO3ULUYN —
3,2 munnucekyHabl. Juno nponeten Hap K0xHoi
AMepHKOIi U 103KHOW 4acTblo ATNaHTUYECKOro
oKeaHa. CnpaBa BBepxy BUAHO BOCTOYHOE
no6epexbe ApreHTUHbI.

p06aBMB, UTO 3TO, BO3MOXHO, HE EAUH-
CTBEHHas MPUYMHA.

CornacHo naaHy Mwuccuu, 25 pe-
kabps 2013 r. Juno BHOBb nepecever
opbuty Mapca. A B utone 2016 r., nocae ns-
TUAETHErO nepeneta, NpeoponeB 18,7 a.e.
(2,8 MAPA KM), annapat BbIMAET Ha opbUTy
BOKpyr HOnutepa.

KHUTU! MoapobHee Ha cTp. 36-37

BceneHHas), NpoCTpaHCTBO, Bpems!
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KOCMOHABTUKA

BYEPA, CETOJHA, 3ABTPA

Anexcangp ene3HsKoB
COBETHMK npe3naeHTa

PKK «3Heprus», akagemMuK
PoccuiicKoit akagemum
KOCMOHABTHKK

uMm. K.3.llnonkoscKoro
Bapum Kopa6nes

L oKTop ¢u3.-mart. HayK,
npodeccop CaHKT- - -~
MeTepOyprcKoro rocyaapcTBEHHOrO .
NOIUTEXHNYECKOT0 YHUBEPCHUTETA

e e
' et S —— MoproToBKa
IR B oy ¥ . i -3 paKeTbl-HOCUTENA

i : T i - «Benukuit Moxopy»
€ KOCMUYeCKUM Kopabnem
«LL3Hb4kKOY-9» K CTapTy
Ha KocMoppome B
npoBuHuum faHbcy
(ceBepo-3anaaHbiit
Kurait). 3ta Muccus
CTana Kn4eBbIiM
3/1eMeHTOM NporpamMmbil
CTPOUTENBCTBA KUTANCKOWM
KOCMUYECKOM CTaHLuM,
npoAeMOHCTPUPOBaB
BO3MOXKHOCTb
YCMelHOi CTbIKOBKM
nMAOTUPYEMOro 1
6ecnunoTHoro annapara
Ha OK0JI03eMHOM opbuTe.
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a MpoTsXEeHUU nocrepHux AeT Kutalickas Ha-

poaHas Pecnybauka npeBpaThAacb B OAHY U3

BEAYLLUMX KOCMUUYECKMX AEpPXaB, CBOMMU AOCTU-
XEHUAMMU NPUOBAU3MBLUMCL K MPU3HAHHLIM AMAEPAM
0CBOeHMs kocmoca — Poccun n CLUA. Toatomy Heyau-
BUTEABHO, UTO KUTalCKasi KoCMuuYeckas nporpamma
npuBAekaeT K cebe Bce 6oAbLIE U HOAbLIE BHUMaHUSA.
B pAaHHON cTaTbe KpaTko NpoaHaAM3MpOBaHbl €€ OCHOB-
Hble aTanbl — oT cTapta B 1956 . A0 NA@HOB Ha bAMXaii-
lne pecsaTUAeTUs. Takxke cAenaH HEOOABLLOW 3KCKYpC
B UCTOPUIO PaKeTHOM TexHWKK MoaHebecHon Umnepuun.

HemHoro ncropum

OTMEeTUM, UTO UMEHHO KuTal cunTaeTcs POAMHOM pa-
KETHOM TeXHWKK. [lepBble pakeTbl NOsSIBUAMCH B MopHe-
6eCHO OKOAO ABYX ThICAY AET TOMY Ha3aA: BHaYane — Kak
CPEeACTBO pa3BAeUeHMst (MpaspHUUHBbIE  derepBepKH),
a BCKOpe — 1 Kak cuctema BoopyxeHus. [lepBble cBeae-
HWSi 0 60eBOM NPUMEHEHUM KUTAWLLIAMM NMOPOXOBbIX PAKET
otHocsTest K 960 T, Koraa € UX MOMOLLbHO BbIAV OCTAHOBAE-
Hbl OPAbI MOHFOAOB-3aBOeBaTenei. A yxe B 1232 1. B Ku-
Tae OblAM CO3AAHbI PAKETHbIE YCTAHOBKW AAA 3aAMOBOTO
OrHA U PaKeTbl C AGAbHOCTLIO NOAETa A0 9 KM.

MpunbAnantTeasHo 1500-M ropoM AaTMpyeTcsl 3Hame-
HWTasA AereHAa O MOMbITKEe KUTAUCKOro MaHAapyHa BaH Ty
OTNPaBUTLCA B KOCMOC. AASA 3TOTO OH 3aKPENWA Ha CBOEM
TpoHe 47 NOPOXOBbIX PAKET, U 47 ero CAyr OAHOBpPEMEH-
HO NOAHECAU daKeAbl K X 3ananam. Kak ranacut Aeres-
AQ, BCAEA 3@ 3TWM MPOU3OLLEA MOLLHbIM B3pbIB. Koraa
AbIM PACCEANCS, OYEBMALLLI HE OBHAPYXXMAM Ha «CTapTo-
BOW MAOLLaAKe» HY BaH [y, HY ero «annapara», H1 CAyT.

KOHeuHOo, 0TBaXHbIM MaHAGPUH A2Xe TEOPETUYECKH
He MOr AOCTUYb KOCMWYECKOIO NpocTpaHcTea. Beposr-
Hee BCEero, OH CTaA OAHOM M3 NEePBbIX ©KEPTB pPaKeTo-
cTpoeHusi». Ho dakT Takol nonbiTkK (ECAM, KOHEYHO,
oHa bblAa NPEANpPUHATA) UAK XOTSt OBbl HAMepPeHWe Co-
BEPLUWTb TAKOM NMOAET FOBOPUT O BbiCOUYAMLLEM YPOBHE
Pa3BUTHA PAKETHOM TEXHUKMU B KUTae Ha TOT MOMEHT.

Kutaiickve pakeTHble TEXHOAOTMM MOAYUUAU LLMPOKOE
pacnpocTpaHeHue BO MHOIMx cTpaHax EBponbl 1 A3uu, rae
MOCTEMEHHO LUAO UX AaAbHENLLee pa3BuTve. A BOT B Ca-
MOM Kutae o pakeTax HauyaAu nocteneHHo 3abbiBaTb. B
AENO, KaK BCeraa, «BMeLlanach» NOAUTUKA, U BOMPOCHI NPo-
rpecca 6bIAM OTOABUHYTHI Ha BTOPOW NMAGH B YroAy YAOBAET-
BOPEHUA aMbULMIA ONMPEAENEHHBIX FPyMn HAaceAeHuWs], He
YMEHOLLMX MbICAUTb MacLLITabHO 1 Ha NEepPCNEKTUBY.

Takoe NOAOXEHWE BeLLEN COXPaHSAOCb AOBOABHO
AOATO. CuTyauma U3MEHUAACH AULLb B cepeanHe XX Beka.

BHOBb K pabotam no pakeTHoM TemaTuke B Kutae

NASA

A CpepHeBeKOBbIW KUTAaNCKUI CONAQT, NOAXKUraloLWiA 3anan
60eBoi paKeTbl
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KOCMOHABTUKA

A Bputanckuit uhxeHep Yunbam Kourpus (Sir William Congreve) ycnewHo ncnonb3osan

pakerbl B BoitHe ¢ HanoneoHom. PucyHok 1814 .

By

BEPHYAUCb TOAbKO B 1956 r. Cuntaercs, 4to UMEHHO B
3TOM roAy ObIAO MOAOXEHO HAYaAAO KUTANCKOW KOCMUYe-
ckoi nporpamme. B 1o Bpemss CCCP n KHP cBA3biBanu
TECHbIE APYXXECKME OTHOLLEHUS, U B PaMKaXx ABYXCTOPOH-
HMX MEXMNPABUTEABCTBEHHbIX COrAalleHuin COBETCKUM
Coto3oM bbiAM nepepaHsbl Kutato Hekotopble obpasupbl
PaKeTHOW TEXHUKM (B TOM YMCAE U BAAAUCTUUECKME pa-
KETbl CPEAHEW AAAbHOCTM P-2), a Takxe AOKYMeHTauus
K HUM. MHOr1e KUTaliCKMe pakeTYnKu NPOLLAK Kypc 06-
YUYEHWA a3aM PaKETOCTPOEHUSA y COBETCKMX Creuuanu-
cToB. B 1960 r. cOCTOSIACS YCMELHbIW 3aMyCK NepBoOK
KuTalckoi banimcTrueckom pakeTbl DF-1, npeactaBasBs-
e cobol NPaKTUUECKM TOUHYHO KOMWUIO pakeTbl P-2.

Pa3paboTky pakeTHOM TexHUKWM B KuTae BO3rAaBUA
LaHb CtoacaHb. OH poArHe roabl npoxuBan B CLUA, yua-
CTBOBaA B CO3A@HUM aMEPUKAHCKUX MEXKOHTUHEHTaAb-
HbIX HAaAAMCTUUECKUX PAKET, HO BO BPEMEHA «OXOThl Ha
BEAbM» Ero 0TCTPaHWAM OT PaboTbl, U OH BbiA BbIHYXAEH
BEPHYTbCS Ha POAMHY. UMEHHO ero ceropHs Ha3blBatoT
«OTLIOM KWUTaWCKOWM KOCMOHaBTUKW» — 3a TOT BKAAA, KOTO-
pbli OH BHEC B CTaHOBAEHWE KUTas Kak KOCMUYECKOM
AepxaBbl. LsiHb CtoacaHb ckoHuYaAcs B NekuHe 31 okTa-
6psa 2009 r. B Bo3pacTe 98 AeT.

OCAOXHEHME MEXrOCyAAPCTBEHHbIX OTHOLUEHWN B
Havyane 1960-x rop0B NPMBENO K NPEKPALLEHUIO COBET-
CKO-KWUTaNCKOro «PakeTHOro COTPYAHUUECTBa», HO YCKO-
PUAO caMoCTOsiTEAbHbIE PaboThl, NMPOBOAMBLLMECS B
Kutae B 3TOM HanpaBAeHUW. AT paboTbl B TO BpEMSA B
3HAUUTEABHOW CTENEHN HOCUAM BOEHHBIN XapaKkTep.

BceneHHas), NpoCTpaHCTBO, Bpems]

<« B Houb Ha

4 ceHTA6pa 1807 1.
tnot BenukoGpurtaHum
o6cTpensn u oxer
KonenrareH.

B ocHoBHOM
MCNoNb30BaNUCh
pakeTtbl KoHrpusa,
BCero Ha ropoa ynano
0KONo 6 ThicAY 6om6

1 40 TbicAY paKeT.
Ecnu 60m6b1, nonapas
B LieNb, B3pbIBaNUCh

1 YHUYTOXKanu ee,

TO paKeTbl, ynas, He
TONbKO B3PbIBA/IUCh,
HO U 3aropanuco,
CTaHOBACb MPUYUHON
noxapa. Takum
o6pasom, ropop cropen
noyTu goTna.
XypoxHuk Kpucroddep
Bunbxenbm Ikkepcéepr
(1783-1853).

IKuTtanckas
HapoaHasn
PecnybAnka -
camas
MHOIOAIOAHAs
CTpaHa MMpa.
Mo AaHHBLIM
nepenvucu
2010 r. ee
HaceneHve
COCTaBASINO
1 MmApa 339
MAH 724 TbIC.
852 yenoBeka
(U3 HNX 51,27%
NPUXOANNOCH
Ha MY>K4UH).
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» A ueait —
nepBbiii KOCMOHABT
KHP - He 6bin Ha
camoM fiene nepBbIM
3THUYECKUM KUTanLem
B Kocmoce. Jlo Hero

B 1985. B X088
muccum STS-51B Ha
0K0J103eMHOif opbuUTe
no6biBan amepuKaHe
KUTalicKoro
NPOUCXOXKAEHUA
Teitnop Ban (Taylor
Gun-Jin Wang). Ewe
paHble, B 1968 .,
ypoxeHel, [oHKOHra
aAMepUKAHCKUN
ACTPOHABT YunbAM
Anpepc (William
Anders) yyacrBoBan

B 06niete JlyHbl HA
6opty Kopa6nsa Apollo
8,aB 1985-1996 rr.
NATb KOCMUYECKUX
noseToB coBeplumna
LenHoH Jlycup
(Shannon Lucid),

Kak u Teinop BaH,
poausLuasncs B Llaxxae.
Kpowme Toro, Bo Bpems
nonerta fl1 Jueaa Ha
6opty MKC pa6otan
aAMepUKAHCKUN
aCTPOHaBT IABapA
Lisan Jly (Edward Tsang
Lu) - Takke KuTaew, no
HaUMOHaNbHOCTH.
UmeHem fH Jineas
Ha3BaH actepoup
21064 Yangliwei.

OaHako, HaumMHada ¢ 1968 1., CNeKTp pellaemMblX Ku-
TaCKUMU PaKETYMKaMKU 3aAay 3HAUMTEAbHO pacluu-
puncs. BKHP 6bin co3paH Mccaep0BaTEABCKUIA UHCTUTYT
KOCMWUYECKON MEAULMHBI U UHXEHepuH, 3apabotaru
NpOrpaMmbl NOATOTOBKM TaMKOHABTOB (KMTAMCKUX KOC-
MOHABTOB), MPABUTEALCTBO CTPaHbl YAEAAAO BOAbLLIOE
BHMMaHWe Pas3BUTUIO KOCMUUYECKUX TEXHOAOTUI, B TOM
UMCAE AN MUPHOTO UCMOAb30BaHUA. Pe3yastatom aT0-
ro cran 3anyck 24 anpeas 1970 r. cnyTHUKa «AyHpaH
XyH-1». W nyCTb 3TOT NPOCTENLLMIN KOCMUYECKUI anna-
paT TPaHCAMPOBaA C OPOUTHI OAHY-EAUHCTBEHHYHO Me-
AOAMIO «AAEET BOCTOK», HO OH MO3BOAMA KuTato cratb
NATOWM B UCTOPUM CTPaHOW, obAaatoLLelt TEXHOAOTUEN
3anycka UCKYCCTBEHHOTO CNyTHUKa 3EMAM.

B 1970-x ropax NPOUCXOAMAO CTAHOBAEHUE KUTaM-
CKOW KOCMOHaBTUKMW. Temnbl 6bIAU HE CAULLKOM BbICO-
kumu: B nepmoa ¢ 1970 no 1979 r. kuTarupbl BbIBEAU
Ha OKOAO3eMHble OpPOUTHI BCErO BOCEMb CMYTHUKOB.
Ho B 3TV roabl UM yAGAOCH 3aA0XKUTb OCHOBY AASI AAAbHEN-

Mo o6weit nnowaam (9 max 707 Teic. kM2) KHP HaxoauTcA Ha TpeTbeM
mecte B Mmupe nocne Poccuitckoin ®epepaumnu n KaHaabl, u Ha BTOpom
MecTe — o NOLWAAYU «LeNbHOI» TeppuTopun (6e3 yyeta 0CTPOBOB
u 3KcknaBoB). panuua Kutas ¢ Henanom npoxoaunT yepes BeplumMHy
JBepecra, camoii BbICOKOI ropbl 3emnu. Kutain — KpynHeiwee
rocypapcTso, Nexallee B npefenax ofHON YacTu cBeTa.

LLIEro pa3BrTUS KOCMUUECKHKX CPEACTB, HEOBXOAMMBIX ANS Pe-
LUEHMS MPUKAGAHBIX 38Aa4 (CBSA3b, HaBUraums, METEOPOAO-
IVsi, AMCTAHLUMOHHOE 30HAMPOBaHWE 3eMAM), a TakKe 3apad
HaLWOHaALHOM 060POHBI (Pa3BEABIBATEABHbBIE CIYTHUKM).

B caepytowee pecatnaetve (1980-e roabl) Ha4anOChb
pa3BepTbiBaHME B KOCMUUYECKOM MNPOCTPAHCTBE KuTal-
CKMX CMYTHUKOBBIX FPYNMMPOBOK HAPOAHOXO3SIMCTBEHHO-
ro Ha3HayeHus. B 310 Xe Bpems yAaAOCb PELLUTb Takue
BaXXHble 3aAa41, Kak BO3BpaLLEHWE KOCMUYECKOro anmna-
pata Ha 3eMAI0 W BbIBOA CMYTHUKOB Ha reocrauuoHap-
Hyto opbuTy. B nepuoa ¢ 1980 no 1989 r. B Kutae 6bian
BbIMOAHEHbI 15 ycneLuHbIX MyCKOB PakeT-HOCUTEAEN KOC-
MUYECKOIo Ha3HauYeHus.

MNMocaepHee pecsaTuaeTMe XX BeEKa xapaKrepusyer-

BceneHHas, NpOCTPaHCTBO, Bpems]

¢ 6ypHbIM Pa3BUTHUEM KMTAMCKOM 3KOHOMMUKU. Temnbl
ee pocta, 0CO6EHHO Ha GOHe reonoAUTUYECKUX U3Me-
HeHuit B EBpone, nopaxator BoobpaxeHue. 310 No3Bo-
AMAO KuTato Ha pybexe TbICAYENETU cTaTb OAHOW W3
BEAYLLUMX MUPOBbIX AEPXaB.

He ocTtanacb B CTOpPOHE OT 3TOrO «3KOHOMMWUYECKO-
ro uypa» U KWTaWCKasi KOCMOHaBTHMKA, CAeAaBLUas Cy-
LLECTBEHHbIV PbIBOK B CBOEM pa3ButMu. Bospocno
KOAMYECTBO HALMOHAABHbIX KOCMMWUYECKMX anmnapatos,
YyBEAMUMAACH MPOAONKUTEABHOCT MX PaboTbl B KOCMO-
ce, paclWMPUACA Kpyr pellaemMbix UMK 3apad. B Haua-
Ae 90-x rop0B Kutai BbiLLEA HA MUPOBOWM KOCMUYECKUI
PBIHOK, MPEANOXUB BCEM 3aUHTEPECOBAHHbIM CTPaHaM
W OpraHM3aLmaM YCAYTM MO 3amyCKy CMyTHUKOB, a Takxe
no ux paspaboTke U U3roTOBAEHUIO. CyLLLECTBEHHO pac-
LLIMPUACS CNIEKTP YCAYT, KOTOPbIE CTaAW MPEAOCTABAATLCA
Ha3eMHbIM NoTPebUTEASIM.

Torpa xe B KHP Hauyanacb peanusaums nporpam-
Mbl MOATOTOBKM W OCYLLECTBAEHUS MUAOTUPYEMOTO NOAE-
Ta B KOCMOC. lMepBble LWarn B 3ToM HanpasAeHUU ObIAK
cAenaHsbl ewe B 1970-e roabl. OAHAKO TOrAa KuTackas
KOCMOHaBTHKa eLle He BbiAa roToBa peaAn3oBaTh CTOAb
ambuuMO3HbIe MAAHbl. Aa M COCTOSIHWUE 3KOHOMUKHM, U
006LLLECTBEHHO-TIOAUTUYECKAA CUTYaLMsA HE COOTBETCTBO-
BaAM TOMY YPOBHIO, KOTOPbI HEOOXOAMM AAS TOAETA Ye-
AOBEKa B KOCMUYECKOe NPOCTPaHCTBO. Bee aTu ycnoBus
CAOXMAWCb TOAbKO K KOHLY XX Beka, koraa pabotbl no
CO3A@HUIO KUTAWMCKOTO MWAOTUPYEMOTrO Kopabasi pas-
BEPHYAUCH LUMPOKUM GPOHTOM.

3AECh HYXHO OTMETUTL GOAbLIYIO poAb Poccun. K
KOHLLy NPOLLAOTO BEKA AOBPOCOCEACKME OTHOLLEHUS ABYX
CTpaH BOCCTaHOBMAUCb, COOTBETCTBEHHO BO30OHOBHAOCH
WX COTPYAHUUECTBO B PAKETHOM U KOCMUYECKOM chepax.
Kak 1 3a COpOK AET AO 3TOr0, KUTAMCKUE CneumManmcTbl
HauaAu nNpuesxaTb B POCCUICKUE HayUYHO-UHXEHEPHble
LIEHTPbI U YUUTBCS TOMY, B UEM eLLe HE BbIAV CUABHDI.

OAHOBPEMEHHO KWTaWCKUME KOMMaHWM CTanu ak-
TMBHO 3akynatb B P® pasHoobpasHoe obopypoBaHuMe.
B uacTHoCTH, BblAM 3aKyMAEHbI CryckaeMblid annapart
poccuiickoro kopabasa «Coto3», CTbIKOBOUHbIN y3EA, ram-
Ma-Ay4yeBOM BbICOTOMEP,! CKadaHAp, CUCTEMA XM3HE-O-
6ecrnedeHus 1 psA Apyrux arperatoB. Hecmotpsi Ha To,
YTO AOKYMEHTALMS NPU 3TOM He MOCTaBAAAACh (MAM NO-
CTaBASINGCb B CUABHO COKPALLEHHOM BUAE), KWTawLpl
CMOTAM UCMOAB30BaTh 3aKyNAEHHYIO TEXHWUKY AAA CO3Aa-
HWUA COOTBETCTBYHOLLMX aHANOIOB.

OaAHaKo cAeayeT NpU3HaTh, YTO 3TO CTAAO AULLb Nep-
BbIM LUAroMm, CAeAaHHbIM KUTAWCKUMU CneLuasucTamu
no MyTU CO3AAHMA HALMOHAABHOTO KOCMUUYECKOrO Kopa-
6A5 «LLleHbuxoy» (<HebecHasn naabsi»). Bckope oHM cMmor-
AU CABNATb CAEAYIOLMIA LWar 1 pa3paboTaTtb Ha OCHOBE
3TUX aHaAOroB COOCTBEHHbIE TEXHWYECKUE CPEACTBa,
4acTo NPEeBOCXOASILLME MPOTOTUMbI, MPUOBPETEHHbIE
B Poccuun. Hanpumep, kutaiickue kopabau wmeroT
B CBOEM COCTaBe OpOUTaAbHbI OTCEK, CMOCOOHBIW Mo-
CAE 3aBEPLUEHUS NMUAOTMPYEMOM MMUCCUM OKOAO LLECTH
MecsiLEB HAaXOAUTLCA B aBTOHOMHOM KOCMUWUYECKOM Mo-
AeTe, obecneunBas BbIMOAHEHWE NPOrPaMMbl HayUYHbIX
1 TEXHUUECKMX SKCNEPUMEHTOB.

MepBbiii NoAeT Kopabas «LLleHbuxoy-1» B 6ecnunoT-

1BMB Ne12, 2012, ctp. 28
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HOM BapuaHTte coctoancs 19-20 Hosbps 1999 r. OH
6bIn NpuypoyeH k 50-retvio KHP 1 npoluea ycnewHo.
Kopabab npobbin B kocmoce 21 yac. Mocae npusemae-
HWS CMyCKaemoro annapata Aaxe CTOPOHHWM HabAto-
AATEASIM CTAAO SICHO, UTO Kutal BAM30K K TOMY, UTOObI
0TNpaBWUTb B KOCMOC uenoBeka. lMpeanonaranochb, Uto
3TO CAYYMTCS elle A0 KOHUA Toicsuenetus. OAHaKO Ku-
TaWubl PELUMAN He TOPOMUTb COOLITUSE U OTAOXMTb 3TO
3MoxaAbHOE COObITUE HA HECKOABKO AET.

MuAOTUPYEMbBIF MOAET B KOCMOC NpeAycMaTpu-
BaACA B NATUAETHEM NMAAHE OCBOEHWUS KOCMUYECKOro
npocrtpaHcTea (2001-2005 rr.), chOpMyAUPOBAHHOM
B KuTae B camom Hauvane XX| Beka. Kpome T0ro, naa-
HUPOBAAOCH B TeUeHWe 3TUX AeT paspaboTaTb HOBOE
NOKOAEHWE TEAEKOMMYHUKALMOHHbBIX U METEOPOAOTU-
yeckux opbuTaAbHbIX annapaTtoB, CO3AaTb HOBbIE TH-
nbl HOCUTEAEN cemelcTBa «Beankuit noxop», HauvaTb
pa3BepTbiBaHWE HaBUraLUMOHHOM cucTeMbl «banpoy»,
a TakXe 3aA0XWTb OCHOBbI U3yYeHMs AyHbl U APYTUX
NA@HET CPEeACTBaMU KOCMOHaBTUKU. B 3Tu Xe roabl
6bIn0 3asiBAEHO 0 HamepeHun KHP B 0603pumom by-
Aywem (opueHTpoBoYvHo B 2020-x ropax) BbICAAUTb
TallKOHaBTOB Ha NOBEPXHOCTb €CTECTBEHHOMO CMYTHMU-
Ka 3eMAU.

Hapo ckasatb, UTO BCE 3TW NAaHbI NOKa YToO C ycne-
XOM MPETBOPSIOTCA B XWU3Hb. M camMbiM TA@BHbIM AO-
CTUXEHWEM, KOHEYHO, CTaA NepBbli  OpPOUTAAbHbIN
NUAOTUPYEMbIV MOAET.

Ho po Hero 6biAn coBepLLIEHbI TPU NOAETa Kopabaei
«lleHbuxoy» B 6eCNMAOTHOM BapuaHTe. B kocmoce no-
6biBanu cobaka v Apyrue XWBOTHbIE, PACTEHUSA, MUKPO-

A Jlio An (poa. 1978) — nepBas eHIWNHA-TaWKOHABT,
KOCMOHABT YeTBepToro knacca, KocmonasT-repoit (2012).
Maitop BBC KHP, netuuk Broporo knacca BBC HOAK, 6biBLumit
3amecTuTeNb KOMaHAUPA aBMALMOHHOM 3CKaAPUAbH.

Hos6pb 2013

kocmoHABTVKA I

opraHu3Mbl U MaHekeHbl. HakoHel, 15 okTs6ps 2003 .
NMOAKOBHUK AH AMB3I B30OLWEA MO Tpany M 3aHAA MECTo
B KabuHe kopabas. OH CTan HaUMOHaAbHbLIM repoemM, Co-
BepLWMB 14 BUTKOB BOKPYr 3eMAU U NpobbIB Ha opbuTe
21 yac 22 MUHyTbI.

Takum obpasom, Kutaii ctan TpeTbein cTpaHon Mu-
pa, oTNpaBMBLLIEN YUEAOBEKA B KOCMOC 1 obecrneunBLLen
€ero Bo3BpallleHne COBCTBEHHbIMU CPEACTBaMM.

B 2005 r. 6bIA cOBepLIeH BTOPOM MUAOTUPYe-
MbIM NOAET MPOAOAKMTEABHOCTBIO MOUTH MNATb CYTOK.
Ha 310T pa3 B kopabAae HAXOAMACS 3KMMAX M3 ABYX
TarkoHaBToB.2 B xoae noaeta «LleHbuxoy-6» 6bl-
AW MPOTECTUPOBAHbI CUCTEMbI PYYHOrO YNpaBAEHMSA
KOCMUYECKMM annapatoM, NPOBEAEHbl PecypCHble
UCMbITAHUA CUCTEMbI XU3HeobecreueHus, a no ero
3aBeplleHun — anpobrpoBaHa MeToAMKa peabuau-
TaluMu TaMKOHaABTOB MOCAE OTHOCUTEABHO AAMTEABHO-
ro npebbiBaHUA Ha opburte.

B A@HHbIM MOMEHT AULLIb ABE CTPAHbI 3aMyCKatkoT Ato-
Aelt B kocmoc — Poceust u Kutait. Obaapatolime Takon
BO3MOXHOCTbIO CoeanHeHHble LLUTaTbl BDEMEHHO MOKU-
HYAM 3TOT CEKTOP KOCMUYECKON AESITEABHOCTY.

B teuenre 2001-2005 rr. 6bIAV peLLIEHbl U Apyr1e
3ajAauu, CTaBUBLUMECA NEPEA KUTAaMCKOM KOCMOHAaBTU-
KOM. U 3T0 yAanoCb caeAaTb HECMOTPSA Ha TO, UTO OCHOB-
Hble YCUAMSI TOrAa ObIAM HanpaBAEHbl HA MOAFOTOBKY U
OCYLLECTBAEHUE MUAOTUPYEMOM MUCCHMU.

Ho no-HacTosileMy «3BE3AHBIM Yac» HACTYMUA AAA
KocMoHaBTUkM MoaHebecHol B nepuoa 2006-2011 rr.
Kutarckum cneumanmMctaM Toraa yAanoCb CEPbE3HO Mo-
TECHWUTb HA KOCMUYECKMX OPOUTAX CBOUX KOHKYPEHTOB.
AKTUBHO pa3BMBalOLLME CBOI KOCMWUYECKYIO OTPaCAb
AnoHus, UHAMA, M3panAb OCTaAMCb AQAEKO MO3aAM,
a «3aKOHOAATEAU MOABI» B 3TOM 06AacTv — PO u CLLUA —
6bIAM BbIHYXAEHbI NPU3HaTbL MOSIBAEHWE Ha KOCMUYe-
CKMX Tpaccax TPeTbero MOAHOMPaBHOIO UrPoKa.

MMeHHO aTa nATMAETKa M chopmmupoBana obpas co-
BPEMEHHOI0 «KOCMUYECKOro Kutas.

Kutaiickasn KOCMOHaBTUKa CeroAHSs

3a nocaepHWe NATb AT KOCMOHaBTMKa B KHP po-
CTUIA@ MHOTOro. MOXHO CMEAO YTBEPXKAATb, UTO TEMIbI
ee pasBWUTUA MPEBOCXOAUAM TEMMbl PA3BUTUS KWUTaM-
CKOM 3KOHOMMKM. YTO 1 HE YAUBUTEABHO: KOCMOHABTHKA
BCErAA WM BE3AE HAXOAUTCH HA OCTPWUE HayYHO-TEXHUUE-
CKOro nporpecca.

B 06AacT¥ NUAOTMPYEMbBIX KOCMWYECKMX MOAETOB
3HAKOBbIMW CTAAU HECKOABKO COOBITUIA.

Bo-nepBbiX, BbIXOA B OTKPbITbIA KOCMOC, COBEpPLUEH-
HbI YUxan YxuraHom 27 ceHtabpa 2008 r. BO Bpems
noaeta kopabas «LLleHbuxoy-7» (NOKUHYB Kopabab ¢ dra-
rom KHP B pyke, OH HaxoauAcs 3a 6opTomM 25 MUHYTS).

Bo-BTOpbLIX, 3anyck AabopaTOPHOro MOAYASt «TsiHb-
ryn-1» (<HebecHbIi ABOpel») U €ero MocAeAytoLLlas
CTblkOBKa C 6ecnuaoTHbIM kopabaem «LLleHbuxoy-8»
oceHbto 2011 r.* 310 NO3BOAMAO NPOTECTUPOBATH TEXHU-
Ky MaHeBPUPOBaHWUSA NpU COAMXKEHUU C BECTUAOTHBIM

2 BB Ne11, 2005, ctp. 30

3 Uxait WxuraH bbin obradeH B ckadaHap «DaiTaHb», paspaboTaHHbIi B
KHP. CtpaxoBaBLuuii ero Ato BoMUH BbiA OAET B POCCUIMCKMIM CKadaHAD
«OpAaH M» 1 HaXOAMACS BHYTPH pa3repMeTU3UpOBaHHOTO MPy30BOrO OTCEeKa
kopabas - BMB Ne10, 2008, ctp. 36

4 BMB Ne10, 2011, cp. 16; Ne11, 2011, ctp. 24

KuTai pacno-
Aaraet Tpems
AencTeylowmMn
KOCMOAPOMaMN
(UsioutoaHb,
CunyaH, Tano-
dHb) N1 OAHUM
CTPOSILLIMCS]
(B3Hb4aH),
AeCSITKaMn Ha-
Y4HbIX 1 NPON3-
BOACTBEHHbIX
npeanpusiTuii
KOCMU4ecKom
OTpacAu, Tpe-
TbM B MUpe
hroTOM KOpa-
6nein kocMun-
YecKon cBs13n
" CeThbio Has3em-
HbIX paAapHbIX
CTaHUu che-
dKeHu1s), B TOM
4ucAe 3a npe-
Aenamu ceoein
Tepputopuu (B
Hamunbun, Kn-
pnbatnn T.A.).
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W3HbYxKOY-1
W3HbYKOY-2
L3HbYKOY-3
l3HbYKOY-4
LW3HbukOY-5

L3HbYKOY-6

LW3HbYxKOY-7

L3HbYKOY-8

L3HbYKOY-9

W3HbYMxOY-10

Kocmuueckuit kopabnb «LlleHbuxoy»

KOCMHUYECKAA ITPOTPAMMA LI3HBYKOY

Yy HUKU

MNepBbIvt NUNOTUPYEMBIN MONET

MepBblt MHOFrOAHEBHDIW NoneT

Bbixop B OTKprTbIﬁ KoCMoOC

MNepBas CTLIKOBKA B aBTOMaTM4YECKOM
pexume ¢ OC «TAHbryH-1»
NepBas nunoTupyemas cTbikoBKa. Mepsas
3kcneauumna Ha 0C «TaHbryH-1». Mepsas
MeHwmHa-TankoHasT (Jlio An)

20.11.1999 21.11.1999 6ecnunoTHbIN nonert
10.01.2001 17.01.2001 6ecnunoTHbIN nonet
25.03.2002 01.04.2002 6ecnunoTHbIN noner
30.12.2002 05.01.2003 6ecnunoTHbIN nonet
15.10.2003 15.10.2003 An Nuait
12.10.2005 16.10.2005 ®3i1 LizoHbayH, He Xaiwax
25.00.2008 | 28.09.2008 | K@it ‘kuran, Usak Xaiunaw,
Jlio bomuu
31.10.2011 17.11.2011 6ecnunoTHbIN nonet
16.06.2012 29.06.2012 Li3uH XaunnaH, Jlio BaH, Jiro flH
11.06.2013 28.06.2013 He XanwaH, YxaH CaoryaH, Ban

AnuH

¢ _ MPUBOPHO-ATPErATHbINA
OTCEK

annapatoM 1 NpPoLEeAypy CaMoM CTbIKOBKM. TeM caMbiM
6bIna 3aA0XEHA OCHOBA AASl PA3BEPTLIBAHWSA HA OKOAO-
3eMHOI 0pbUTEe KUTANCKOW KOCMUUYECKOW CTaHLIUM.

B-Tpetbux, nonet netom 2012 r. kopabaa «LeHb-
uxoy-9», nuaotmpyemoro LianH XannaHom, Ato BaHom
M NepBON XeHLMHoW-TakoHaBToOM Ao AH.° Yepes
ABOE CYTOK MOCAe cTapTa KopabAb B PyYHOM pexume
6bIA COCTBIKOBAH C MOAYAEM «TAHBIYH-1», 3KMUNax ne-
peLueA Ha ero 60pT U NPUCTYNUA K pearnsaumnu obwmp-
HOM MporpamMmMbl WCCAEAOBAHWUMA W 3KCNEPUMEHTOB,
NPOAOAXKABLUMXCA MOATOPbI HeaeAu. [locae ux 3aBep-
LUEHUSI KOCMWUYECKKUe annapaTtbl ObIAM PaCCTbIKOBaHbI,
a TaKOHaBTbl BO3BPATUAUCH Ha 3eMAID, TAE UX BCTpe-
TUAU KaK repoeB.

B 2007 r. ctapToBana KuTanWckasi AyHHasi nporpam-
Ma. COCTOSIAVCH MOAETbI K HOUHOMY CBETUAY ABYX MEX-

5 BMB Ne7, 2012, cp. 26
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Bropas skcneauuua Ha OC «TAHBbIyH-1».
Bropas xeHwmnHa-TaikoHasT (BaH AAnun)
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. KOCMOAPOM B3HbYAH

PacnonoxeHne KUTaCKNUX NMYCKOBbIX KOMMJIEKCOB A1 KOCMUYECKUX Hocutenein

MAGHETHbIX CTaHUMM — «YaHba-1» 1 HaHba-2».° MNepBas
U3 HUX npopaboTtana Ha OKONOAYHHOW opbute 16 me-
csUeB, 3aBEPLUMB CBOK MuccU B mapte 2009 r.”7
Pe3yAbTaTOM MpPOBEAEHHBIX €10 WCCAEAOBaHWW CTa-
Aa NoApobHas TpexmepHas kapta AyHbl. C MOMOLLBHO
«aHb3-2» ObIAU BbIOPaHbI MecTa ByAyLLMX MOCAAOK AYH-
HbIX 30HAOB. 3arnyck 04epPeAHOro AYyHHUKa — «4aHb3-3» —
3anAaHupoBaH Ha KoHel 2013 r. B xoae aToM Muccum
Ha MOBEPXHOCTb HALLIEro CryTHUKA AOAKEH ObiTb AO-
CTaBAEH AYHOXOA, MCMOAB3YIOLLMIA B KQYeCTBE UCTOUHM-
Ka 3Hepruy PapMor30TONHbIV reHepaTop.

Mpy BbINOAHEHWU MWCCUM «HaHB3-2» KUTAUCKUMU
cneumanmMcTamu 6bIA NPOAEMOHCTPUPOBAH KPacUBbIA UH-
HOBALMOHHBIM MOAXOA K PELLUEHWUIO BaXHOM 3apauu. 3a-
BEPLUMB MCCAEAOBaHWSI HA CEAEHOLLEHTPUUECKON opbuTe,
KOCMMYECKMI annapaTr He ynaa Ha MOBEPXHOCTb /\yHbl,

¢ BMB Ne11, 2007, ctp. 19; Ne10, 2010, cTp. 24
" BMB Ne3, 2009, ctp. 20
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KaK ero NpeAWecTBEHHVK, a ObIA HANPaBAEH B TOUKY Au-
Gpaunm L, cuctembl «3emMAa-CoAHLE® AR MPOAONKEHMSA
pabotbl. Hapo oTMeTUTb, UTO NOAOOHBIA MaHeBp ObIA Ocy-
LLECTBAEH BMEPBbIE B MUPE.

Ho, kak okasanocb, 4 310 6bIAO eLLe He Bee. B anpe-
Ae 2012 r., 3aKOHUYMB U3yYeHWE KOCMMYECKOro Npo-
CTPAHCTBA B OKPECTHOCTAX TOYKM AMOpaLMK, 30HA
NPOAOAXMA CBOM MOAET U 12 pekabpsi 2012 1. cOAU3MUA-
cs ¢ acteponpom Tytatuc (4179 Toutatis), nepepaB Ha
3eMAI0 Ceputo ero CHUMKOB.®

MNpeanoaaranocb, yto B 2011 r. KHP npuctynut
K M3ydeHuto Mapca. Aast aToro Ha 60pTy POCCUICKOWM
MEXMNAAQHETHOM CcTaHumKn «DPoboC-TpyHT» YCTAHOBUAK KU-
TaWCKUIA MUKPOCTYTHUK «MHXO0-1», KOTOPbIA AOAXKEH BbIA
OTAEAWUTLCSI OT OCHOBHOTO arnaparta nocAe ero npubsl-
TUS B OKpPeCTHOCTM KpacHow maaHeTbl. K coxaneHuto,
muceus «@oboc-TpyHT» 3aKOHUMAACh NPOBaAAOM. 10

JTa aBapusa 3acTaBMAA KUTaWCKMX CMeLUaUcToB
nepecMoTpeTb CBOM MAaHbl. Kak coobLLIMA COBCEM He-
AaBHO akapeMuk OyaH L3sbitoaHb, Ao 2030 r. Kutan
HaMepeH CBOMMW CWUAAMMU OCYLLECTBUTb TAOBaAbHOE
AUCTAHUMOHHOE 30HAMpOBaHWe Mapca, aBToMaTtuue-
CKuiA cbop 06pa3LLoB C ero NOBEPXHOCTM WM BO3BpaLLe-
HUWE UX Ha 3eMAI0.

B nocrepaHee BpeMs 3HAUUTEABHO YBEAMUMAOCH KO-
AMUYECTBO NYCKOB KMTAWCKUX PaKET-HOCUTEAEN — U B NPO-
LUAOM, M B NO3AMPOLUAOM roAy MX 6bIAO NpousBeaeHo 19
(npaBpa, B 2011 r. oaMH 3anyck 6biA aBapuitHbiM). Mo
3ToMy nokasatento KHP yBepeHHO 3aHAAa BTOPOE MECTO
B Mupe, onepeans CLLA u yctynas ToAbko Poccuu.

B koHLe 2011 1. 6birna BBEAEHA B TECTOBYHO KCMAyaTa-
LMIO HaBUraLmoHHas cuctema «baviaoy». Monayuats MHOOP-
MaLMio OT CMyTHUKOB OPBUTAAbHOW TPYNMUPOBKKA MMEHOT
BO3MOXHOCTb MOAb30BaTeAM B KuTae U COMpeAenbHbIX
cTpaHax. o cBoMM napamMeTpam OHa Mano B YeM yCTyrna-
€T amepukaHckon cucteme GPS m poccuiickoin TAOHACC,
HO 0BXOAMTCS NOTPEBUTEAAM CYLLEECTBEHHO AELLIEBAE. EcAn
TaKue LeHbl COXPaHSATCS U B ByayLLieMm, To «baliaoy» CMoXeT
COCTaBWTb CYLLECTBEHHYHO KOHKYPEHLIMIO APYTUM o6anb-
HbIM HaBUraLMOHHbIM CUCTEMAM.

Kak v amepuKaHCKUA U POCCUWMCKUMA aHaAoru, Cu-
crema «banaoy» UMeET ABOMHOe Has3HaueHue. B nepsyto
o4epeab OHa yAOBAETBOPSIET NoTpebHoCTM HapoaHo# oc-
BoboauTeAbHOM apmumn Kutas (HOAK), a Bo BTOpyto —
HY>XXAbl HApOAHOTO XO3AWCTBA CTpaHbl. BO3MOXHOCTb
KOMMEPYECKOTO MCMOAb30BaHUS KUTAWCKOM HaBUrauu-
OHHOW CUCTEMBI CTOWT AWLLb Ha TPETBEM MECTE, HO, TEM
He MeHee, NPeANOoAaraeT MOAyYEHUE COAMAHOM NPUBLIAK.

3a MuHyBWMWE NaTb AeT B KHP 6bin0 3aBepLueHo
$opmMUpOBaHWE HALMOHAAbHOM CUCTEMbI CMYTHUKOBOM
cBA3uW. Ha reoctauuoHapHoi opbute B HacTosiLLee Bpe-
MSl yCMeLHO GYHKLMOHUPYIOT KOCMUYECKME annaparbl
COBCTBEHHOMO U3rOTOBAEHMUS.

MocAe TOro, Kak KUTalckas apMusi U1 HaPOAHOE XO-
35MCTBO MOAYYMAM B CBOE PACMopsKeHWe AOCTaTou-
HOE KOAMYECTBO CMYTHUKOB cBA3W, KHP npuctynuaa k
MX peaAr3almu Ha BHELIHEM pbiHKe. B mocaeaHve roabl
TEAEKOMMYHUKALMOHHbIE CMYTHUKU KUTAWCKOrO Mpoun3-
BOACTBa 3anyLeHbl B MHTepecax BeHecyanbl, Makucra-

8BIB Ne8, 2010, cTp. 4
9 BMB Ne12, 2012, ctp. 24
19BMNB Ne11, 2011, ctp. 26
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Ha 1 Hurepuu. B naaHax — 3anyck nopo6Horo annapara
no 3akasy npasuTeAbCcTBa Aaoca.

AASA 3apad MeTeOpPOAOTMM KuTal ceryac akcnayatu-
PYET CNYTHUKMU BTOPOr0 MOKOAEHUA «D3HbIOHL-3A». 3TH
KOCMUWYECKWe annaparbl OCHaLLeHbl AECATKOM COBpe-
MEHHbIX MPUBOPOB AWCTAHLMOHHOIO 30HAMPOBAHWS,
B TOM UMCAE MATUKAHAABHBIM YCTPOWCTBOM MOAYUYEHHUS
MYABTUCTIEKTPAAbHBIX M306paxeHui ¢ paspelleHnem
250 M. OHM nNpu3BaHbl Cbirpath BaXKHy POoAb B 0bha-
CTU MPOTrHO3MPOBAHUA KAMMATa, KOHTPOAA 3KOAOTMYe-
CKOM 06CTAHOBKM Y MOHWUTOPWHIA CTUXMIAHBIX BEACTBUN.

BbonbLwoe BHUMaHKe B 2006-2011 rr. B KHP yaens-
AOCb CO3A@HUIO U 3aMyCKy CMYTHUKOB AMCTAHUMOHHO-
ro 3oHAMpoBaHuAa 3eMan (A33) Kak rpaxaaHCKoro, Tak
M BOEHHOro HasHaudeHus. K HacToslemMy BPEMEHU Ha
OKONO3EMHbIX 0pbUTax pasBepHyTa LeAas CeTb TaKWX
KOCMUYECKUX annapatoB. ApMua Kutas MMeeT B CBOEM
pacrnopsXXeHUU ONMTUYECKUE pa3BEAbIBATEAbHbLIE CryT-
HUKKU «LI3blt0aHb» U PaAMOAOKAUMOHHbIE «AoraHbr. AAs
npoumnx norpebutene HBbIAM CO3AAHbI MX FPAXAAHCKUE
aHanoru, a Takke paspabotaH KWUTalNcKo-Opas3UAbCKUI
cnyTHuK cemenctea CBERS.

K cnytHukam A33 OTHOCATCA M OkeaHorpadpuue-
CKMe CMYTHUKU TUNa «XaWsHb», a TakKKe MaAble KOCMU-
yeckue annapaTbl MOHUTOPUHIA OKPYXaloLen Cpeabl
M KOHTPOASl KatacTpod «XyaHbL3WH». [Tpuyem Bce 3tn
annapatbl HE EAMHUYHBI, @ BXOASIT B COCTaB EAUHOW CH-
CTeMbl HaBAIOAEHUSA 3a NOBEPXHOCTbIO 3eMan. B KHP
pa3BepHYTO COOPYXEHUE NOAHOMAaCLITAabHOW CcUCTEMBI
MOHWTOPWHIa Hallel MAaHeTbl C BbICOKMM paspelue-
HUEM, KOTOpasa ABAAETCH OAHWMM M3 16 cneunarbHbIX
NPOEKTOB Hay4YHO-TEXHUYECKOTO 3HAYEHUA, BKAOYUEH-
HbIX B KUTAGMUCKYIO NPOrpamMmy pa3BUTUS HAyKU U TEXHU-
K1 Ha nepuop ¢ 2006 po 2020 rr.

Beaytca B Kutae M paboTbl NMPUKAGAHOTO 3Haue-
HUA. AN MPOBEAEHMSA HayUYHbIX UCCAEAOBAHWUMA U 3KC-
NepUMEHTOB UCNOAL3YIOTCA annaparbl Tuna «LLnugaHbr,
PEryAsipHO BbIBOAUMbIE HA OKOAO3EMHYO OpbUTY B NO-
CAEAHME TOABI.

A Kocmuyeckuit

annapart «YaHba-2»
NpoAoIKUA
uccnefaoBaHua
JlyHbl, Ha4aTble ero
npepLecTBeHHUKOM,
aTaKKe no6biBan B
TouKe JlarpanxalL,
cucrembl «3emns-

ConHue» u conusmnnca
¢ actepoupom TyTaTtuc.

Vke B 1976 r. Kutait Tpetbum B MUpe CO3AaN TEXHONOTUIO
BO3BpaLieHua cnytHukoB. B 2003 r. KHP cTana Tpetbeit B Mupe
KOCMMYECKOW CBEepPXAepP}KaBoOM, UMeloLL el COOCTBEHHYIO
NUNOTUPYEMYI0 KOCMOHABTUKY, a B 2007 r. — TpeTbent
B MUpe NPoAeMOHCTPMpOBana 061aaaHme TexHoNoruen
NpPOTUBOCNYTHMKOBLIX pakeT (nepexsara UC3).

HecmoTpa Ha AeKAapUPYEMYHO MUPHYKO HanpaBAEH-
HOCTb MCCAEAOBAHWI KOCMOCA, KuTaiilpbl He 3abbiBatoT
M 0 HYXAaX HaUMOHAAbHOM 060POHbI. OHM He orpaHuum-
BakOTCA MHGOPMAaLMEN, MOAYyHaEMOW OT HaBUraLMOHHbIX,
METEOPOAOTMUYECKUX U pPa3BEAbIBATEAbHbIX CMYTHUKOB.

BceneHHas), NpoCTpaHCTBO, Bpems]
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KuTtaim obbssnn
0 MmacwTabHomn
nepcneKTusHom
KOCMUn4yeckomn
nporpamMmme,
BKAIOY3OLWLeNn
co3AaHVe
cobcTeeHHOM
MHOMOMOAYALHOM
NOCTOSIHHO
nNAOTUPpyemMmon
opbuTtansHOM
CTaHuun,
pa3paboTky
MHOropas0BbIX
TP3HCNOPTHbIX
KOCMUNYeCcKnx
camctem m
NNAOTUPYMbIE
noAeTbl K A\yHe.

V' Kutainckuit
«UYENHOK».
MNepcnekTuBHbLINA
NPOEKT KUTANCKOMN
MHOropa3oBoi
23POKOCMUYECKOIA
cucTembl
(pacceKpeyeHHblif
BapuaHT).

B} KOCMOHABTUKA

B KHP pa3pabotaH 1 UcnbiTaH psia CUCTEM BOOPYXEHWS,
KOTOpble MOTYT 6biTb MPUMEHEHBI B KOCMUUYECKOM MNPO-
cTpaHcTBe. B mocaepHMe roabl MPOBOAMAUCH HATypHble
UCMbITAHWUS CUCTEMbI NPOTUBOPAKETHOM 060POHBI U NPO-
TUBOCTYTHUKOBOW cucTemsbl (B siHBape 2007 T. 6bin cOUT
BbIpaboTaBLUMI PeCYPC KUTANCKUIA METEOPOAOTUUECKUI
CMYTHWK, ¥ €r0 0BAOMKM CYLLLECTBEHHO «3arpsi3HUAK» OKO-
NO3EMHOE MPOCTPAHCTBO). K1Tarckoe NpaBUTEABCTBO He
HaMepeHO pa3MeLlatb 3TM CUCTEMbl Ha OKOAO3EMHbIX
opbutax, HO MMEET MNOTEHUMANbHYD BO3MOXHOCTb WX
pa3BepTbiBaHWUSA NP HEOBXOAMMOCTH.

Mo mepe paclwmpeHnss MacliTaboB KOCMUUYECKOM
AeAtenbHoCTM KHP passBuBaeT HOpMbI U NpaBuAa noBe-
AEHVS B KOCMOCE — TaK Ha3bIBaEMOE «KOCMUYECKOe Mpa-
BO». K HacTosALleMy BpEMEHU EAMHOE MEXAYHapOAHOe
KOCMUUECKOE 3aKOHOAATEABCTBO elle He BblpaboTaHo,
OAHaKo paboTbl B 3TOM HamnpaBAEHUU BEAYTCS LIMPO-
KM GPOHTOM (PErUCTPaLMSA KOCMUUECKUX OBBEKTOB, AW~
LIeH3UPOBaHNe KOCMUUYECKON AEATEAbHOCTU U 3KCrmopTa
KOCMMUYECKON NPOAYKLMK, Bopbba C KOCMUUYECKUM MyCO-
POM, 3aLLUMTa MHTEAAEKTYaAbHOM COBCTBEHHOCTH).

MNepcnekTuBbl KUTAaNCKOWN KOCMOHaBTUKA

CTOAb Xe BNevyaTAsIoWLMMHU, KaK HbIHELLHee CoCTos-
HMEe KUTaNCKOM KOCMOHABTUKU, BbITASIASIT U €€ NAaHbI Ha
6yayliee. OHM OXBaTbIBAOT BCE COHEPLI KOCMUUYECKOM
AESATEABHOCTU: MUAOTUPYEMbIE MOAETHI, U3yUYeHHUe AyHbI
W MAGHET, co3AaHWe OpbUTaAbHbIX FPYNMUPOBOK ChyT-
HWKOB PAa3AMUYHOrO HasHauyeHus. CBOe OTpaxeHue 3tv
MAaHbI HaLAW B MPOrpamMMe OCBOEHWS KOCMUYECKOro
npocTpaHcTBa Ha banxaiimne natb AeT (2012-2016 rr.),
KoTtopas 6bina opobpeHa — U, caepoBaTeAbHO, ByaeT
npoduHaHCHpoBaHa — NPaBUTEALCTBOM Kutaickon Ha-
poaHoW Pecnybanku, a Takxe B Habpockax nporpaMmbl
Ha AAMTEABHYIO nepcnekTmiy (a0 2030 r.).

O peanbHbIX 3aTpatax Kutasi Ha KOCMUYECKYHO Aest-
TeAbHOCTb OGULMANBHOW MHOOPMALMK HET. [0 oLeHKam
3KCNEPTOB, CeMYac OHU MPEBLILLIAIOT 7 MAPA AOAAAPOB
B FOA ¥ MPOAOAXKAIOT CTPEMUTEABHO pacTu. Mo atomy no-
kasateAnto KHP 3aHMmaeT BTopoe MecTo B MUpe, YCTy-
nas avwb CLUA. Mpu 3TOM HaAO yuuTbiBaTb, UTO pedb
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MAET TOABKO O «IPaXXAAHCKOW» COCTaBASILOLLLEM PACXOAOB.
CKONBKO TPATAT Ha KOCMOC KUTaNCKME BOEHHbIE — CAOX-
HO Cka3aTb AaXe MPUBAM3UTEAbHO. A OHM, Hanpumep,
MOAHOCTbIO GUHAHCUPYIOT AYHHYIO MPOrpamMmy.

B obAacTM MUAOTMPYEMOM KOCMOHABTUKM MPEANO-
Aaraetcs NPOAOAXUTb PaboTbl MO CO3AAHUIO OPOUTANL-
HoW cTaHumu. MoneT kopabas «LLleHbuxoy-10» AeTom
2013 r. NoATBEPAMA NpUTSI3aHWs Kutas Ha obrapaHue
COBCTBEHHBIM «KOCMUYECKUM AOMOM>».

Ha 2015-2016 rr. HameueH 3anyck MOAyAew «THb-
ryH-2» U «TAHbIYH-3», KOTOPbl€, COCTbIKOBaBLUWCH, MO-
3BOASIT AAUTEABHOE Bpemsi pabotatb Ha 6opTy 3ToM
SKCNEPUMEHTAABHON CTaHLUMKU SKMUMNaxy M3 Tpex Tamko-
HaBTOB. 3aNAaHWPOBaHbl NOAEThI K 3TOW «CBA3KE» MUAO-
TUPYEeMbIX U 6ECMUAOTHBIX FPY30BbIX KOPaBAEH.

3aBepLUnTb co3paHWE OpbUTanbHONM CTaHUmK Kutai
HamepeH K 2020 r. Mpeanonaaraetcs, 4to K TOMy Bpe-
MEHU Yy KUTaMLEB MOABUTCA BO3MOXHOCTb OCYLLECT-
BASITb PETYASIPHYIO CMEHY ee akunaxen. He nckaroueHo,
YTO Ha TOT MOMEHT KUTaNCKas CTaHLMA OCTaHETCS EAUH-
CTBEHHOM BHe3eMHoi 6a3o0i, obecneuvBatolein mno-
CTOSIHHOE NPUCYTCTBUE YENOBEKA B kocMoce. CornacHo
cyllecTByrolWMM naaHam, K 2020 r. MexayHapoaHas
KocMmuueckas craHuma (MKC), pellarowlas aHaAoruy-
Hyt0 3apady, AOAXKHa bbiTb cBeapeHa ¢ opbuTbl. Ocobo
oTMeTHM, uTo B Nnpoekte MKC, nomumo PO n CLUA, yua-
ctyer eule 21 ctpaHa (KHP He yuactsyert). Takum 06-
pa3omM, KuTaw nbiTaetcs B OAMHOUKY AeAaTb TO, uTo 23
TEXHONOTMUYECKM Pa3BUTbIE CTPaHbI AEAAKOT COBMECTHO.

B nepcnektvBe naaHWpyeTCcA CO3AaHUE U ApY-
rMX MUAOTUPYEMBIX KOCMUUYECKUX CUCTEM, B TOM YUCAE
MHOropa3oBblX. OHU AOAXHbI ObiTb 3HAYUTEABHO Kpyr-
Hee kopabaei cepumn «LlleHbuxoy», obrapatb 6GOAb-
WUMKU  GYHKLUMOHAABHBIMK  BO3MOXHOCTAMM,  YeM
COBPEMEHHbIE KopabAW, U rapaHTUPOBaHHO peLlaTh 3a-
Aauu, NPeAYCMOTPEHHbIE KMTAMCKOW MporpamMmon Ha
2020-2030-e roabl. Ho Bce 310 — AEAO OTHOCUTEABHO
oTAaneHHoro byayuiero. Moka uyTto HOBble MUAOTUpPYE-
Mble KOPabAM CyLLLECTBYHOT TOALKO B Habpockax.

B 6AMXaliLLIMeE oAbl MPOAOAKMUTCSH pearn3almst AyH-
HoM mporpammbl Kutas. Ha 2012-2016 rr. HameueHo
BbIMOAHEHUWE BTOPOro ee atana. Mpu 3TomM naaHupyetcs
oTpaboTtatb TEXHOAOTMIO MSITKOM NOCaAKM KOCMUUYECKOTO
annapata Ha NOBEPXHOCTb HALLEro cnyTHUKa, paspabo-
TaTb TUMOBYIO NAGTGOPMY AAST AOCTABKM Ha HEe pasnvy-
Horo o6opypOBaHUS U CO3AaTb MOOWABHBIE CPEACTBA
AN NEPEABUXEHMA NO AyHe.

LleHTpanbHbIM COObITEM BTOPOro 3Tana AOAXHO
cTaTb NPUOBLITUE Ha AYHHYIO MOBEPXHOCTb KUTAMCKOTO Ay-
HoxoAa. Mpeanonaraetcs, UTO OH NPOMAET paccTosiHue
0KoAO 10 KM, M3yyasa CTPOEHUE rpyHTa, COCTaB AYHHbIX
MOPOA 1 CBOMCTBA 3K30CHEPDI.

Bcero B pamkax BTOPOro arana nAaHUpyeTcs ocyLue-
CTBUTb ABE-TPU MAFKMX NMOCAAKM C LieAblo cbopa OCHOB-
HbIX A@HHbIX, HEOBXOAUMbBIX AASI CO3AAHUA 0BUTaeMon
Hay4YHOW CTaHLMMW Ha NOBEPXHOCTU AYHbI.

Ha 2017-2020 rr. HamMe4eHOo BbINOAHEHWE TPETb-
ero srana KUTaWCKOM AYHHOM MpOrpamMmbl, BKAKOYA-
IOLLEro OTMpPaBKy MOCAAOYHOTO MOAYAS ¢ OypoBbIM
o6opyaOBaHMEM, KOTOPbIA CMOXET B3sTb 06pasubl
rPyHTa C Pa3HOMN TAYOUHbI K C MOMOLLBIO MUHUATHOP-
HOro BO3BpALLAEMOro annapata AOCTaBUTb WX Ha
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NepekuaHon acCTROHOMUUEGCKUMN Kanenaapb Ha 2014 ro
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Onucanue o6bekTa ® ®asbl JyHbl
BuaumocTtb nnaHer

OCHOBHble aCTPOHOMMYECKHUE COOLITUA MecALa

3emato. 061LmMit Bec 06pasLoB AOAKEH COCTAaBUTb OKO-
AO KUAOTPaMMa.

3T0T War KUTancKue CneLmanmcTbl CUMTAIOT KpanHe
BaXHbIM AAS BbiBopa ByAyLLEro MecTa pasmeLLeHus AyH-
HOM 6a3bl, CTPOMTEALCTBO KOTOPOM, BO3MOXHO, HAUYHET-
¢ B KoHLe 2020-x ropoBs. Mpu aToM 6yayT peluaTbest He
TOABKO HayuHble 3aAauu MO M3YYEHWIO AyHbl U OKOAO-
AYHHOTO MPOCTPAHCTBA, HO M 3aAauM SKCMAyaTaumu AyH-
HbIX HEAp. B 4aCTHOCTH, KMUTaMLEB MHTEPECYHOT 3aAEXU
BOAbl B BMAE AbAA B MOAMOBEPXHOCTHOM CAOE FPYyHTa,
MECTOPOXAEHWS XENE3a, a TaKkKe — KaK OTAGAEHHas nep-
CNeKTMBa — BO3MOXHOCTb A0DObIUM Ha AyHe reans-3 (no-
TEHLUMAaAbHOTO TONAMBA ANt TEPMOSIAEPHOTO CUHTE3a).

Brnpoyem, 0 TOM, kak B AanbHellem OyAeT passu-
BaTbCA KUTAWCKas AYHHasi mporpaMma, noka MoXHO TOAb-
Ko rapatb. 06 oTnpaBKe TalKoHABTOB Ha AyHY B A@HHbIM
MOMEHT peub He MpeT. Ho 310 noka. HblHEeWwHui ypo-
BEHb Pa3BUTUA KOCMMUECKOM TEXHUKM, @ Takxke Cylle-
CTBYHOLLME TEHAEHLMKU MO3BOASIIOT NMPEANONOXMTb, UTO HE
nosaHee 2025 r. Kutai noAyuut BO3MOXHOCTb MOCAATb M-
AOTUPYEMbIN KOPabAb K HalLeMy ecTECTBEHHOMY CMyTHU-
Ky. B 2030-e roabl, BEpOATHO, HAYHETCA pa3BepTbiBaHWe
Ha AYHHOM NMOBEPXHOCTH MOCTOSAHHO AEMCTBYIOLLIEN 6a3bl.

McenepoBanus AyHbl — AWLLIb NEPBBIV Lwar Kutas no us-
YYEHMIO M OCBOEHUIO AAABHETO KOCMOca. B naaHax — kyaa
60nee MacLUTabHble NPOEKTbI UccAepoBaHMIA Mapca, Conn-
ua, BeHepbl, HOnutepa u pApyrnx Ten COAHEUHOM CUCTEMBI.

Ha 6aAvxaiwue nATb AeT 3anAaHWpPOBaHO MOA-
AepxaHue B paboyeM COCTOSHUM M pacluMpeHue
opbUTanbHbIX TPYNMUPOBOK HABUIaLMOHHBIX, TEAEKOM-
MYHUKALMOHHBIX, METEOPOAOTMUYECKUX CMYTHUKOB U an-
napatoB A33. Hanpumep, cuctema «banpoy» AoAKHa
6bITb pa3BepHyTa B MOAHOM O6bEME, @ ee KoMMepue-
ckasi coctaBaaowan kK 2015 r., cornacHoO pacueram,
npuHeceT NpubbIAbL B pazmepe 225 MAPA toaHel (0KOAO
25 MApA AOANGPOB).

BoAblLOEe BHMMaHWe npeAnoAaraeTcs yAeAuTb pas-
paboTke HOBbLIX METEOCMYTHUKOB. YXe YTBEPXAEH
MPOEKT CMYTHUKOB «(D3HbIOHE» TPETLErO MOKOAEHMS.
MepBbIl KOCMWUYECKMI annapat AaHHOrO TUMNa AOAXEH
6bITb 3anyLueH B 2013 1. Bcero Ao 2020 r. KuTaiLbl NAa-
HUPYIOT 3anycTuTb 12 annapaTtoB BTOPOro MOKOAEHUS
W LIECTb — TPETLETO NOKOAEHUSA. 0 3aMbICAY KUTAMCKMX
KOHCTPYKTOPOB, 3TO MO3BOAUT YAOBAETBOPUTL BCE HALM-
OHaAbHbIE HYXAbl, @ TaKxe obecneynBaTb METEOAAHHbI-
MU BCEX XEAAIOLLMX HA KOMMEPUYECKOW OCHOBE.

MpOrHO3MpyeTCsi aKTUBHOE «BTOPXEHUE» KUTAUCKUX
CNYTHUKOBBIX TEXHOAOTUI HA PbIHKW TPETbUX CTPaH. bo-

Hos6pb 2013

A€€e BCero AOAKHO ByAET NOAb30BaTLCA CMPOCOM Ha3eM-
Hoe 06opyAOBaHWE, @ Takxe CNyTHUKK CBs3u 1 A33.

Qs pelleHuns 3aaay MPUKAAAHOTO xapaktepa Kutam
HaMepeH COXpaHUTb AOCTUIHYTYIO K 2011 r. MHTEHCHB-
HOCTb KOCMUWYECKMX CTapToB. Ha nepuoa 2012-2016 rr.
3anaaHupoBaH 3anyck 100 pakeT KOCMUYECKOro Ha3Ha-
yeHus (nNpaBpa, Noka HabApaeTca HebOAbLLIOE OTCTa-
BaHWE OT MAAHOB — 21 NMyCK KOCMWYECKUX HOCUTEAEN,
HameueHHbIM Ha 2012 ., BbINOAHWUTb HE YAAAOCh).

AAs obecneyeHnsa CToAb UHTEHCUBHOM MO HbIHELHWUM
MepKam MycKoBoM aestenbHocTM B KHP BeaeTcsi pa3pa-
60TKa HOBbIX pakeT-HocuTenen «Beanknit noxoa-5», «Be-
AMKUIA MOXOA-6» U «BearKui noxoa-7». Mo cpaBHEHWIO C
HbIHE 3KCNAYyaTUPyEMbIMU PaKeTaMM OHW BYAYT HE TOALKO
06AapaTb B0AbLLEN FPY30MOABEMHOCTBLIO, HO U UCMOAL30-
BaTb 6oAee COBEPLLUEHHbIE ABUraTeAW, CUCTEMbI yrpaBAE-
HUSI NOAETOM U APYTHE CAYXEOHbIE CUCTEMBI.

AAA HYXA KUTAWCKOM KOCMOHABTMKM B HacToslLee
BpPEMS UCMOABL3YHOTCA TPU MYCKOBBIX LieHTpa: TaltoaHsb,
CuuaH u LstoutoaHb. PaclumpeHune nepeuHs 3apay no-
TpeboBan0 CO3AAHMS eLLLe OAHOW CTAPTOBOM NAOLLAAKM.
Celuac Ha ocTpoBe XaWHaHb Ha tore CTpaHbl BEAeTCA
COOPYXEHUE CTapTOBbIX KOMMAEKCOB, TEXHUUYECKUX NO-
3ULMIA M cUCTEM KOMMYHWKauMi. Pabota HOBOro Koc-
MOAPOMa AOAXHA Hauatbcs B OAvxalllee Bpems.
Mpeanonaraetcsi, Yto ¢ Hero ByAyT cTapToBaTh HOCUTE-
AU, NPeAHa3HaYeHHble ANl BbIBOAA CMYTHUKOB Ha reo-
CTaUMOHapHY0 opbuTy.

YuuTbiBas, 4TO NpeAblAyLMe KOCMUYECKUE MAAHbI
Kutasi 6bIAM BOMAOLLEHBI B XW3Hb, MOXHO HaAesTbCA,
yTO Y oUepepHasn nporpaMmMa byAeT peaaM3oBaHa CTOAb
Xe ycrneLHo.

B cratee MCMOAb30BaHbl Martepuanbl UCTOYHUKOB
[2-4]. ABTOpbI 6raroAapHbl npesuaeHTy CI16ITIY akase-
muky PAH HO.C.BacunbeBy v [eHepanbHOMY KOHCTPYKTOPY
PKK «3Heprusi» um. C.[1.KoporeBa YAeHY-KOPPECTTOHAEHTY
PAH B.A.M\orote 3a MHULMMPOBaHWE HacTosiLLes paboTbl.
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BceneHHas), NpoCTpaHCTBO, Bpems]

IKHP nAnaHnpyeT
OTNpaBUTb
CBOUX rPpa>kaaH
Ha AyHY
OKONO
2024-2025rr.
" 3aBepnTb
CTPOUTEALCTBO
AYHHOW Ba3bl
K 2050 r. Ans
aToro 6yaer
CO3AaHa
CBepXTshKeAast
pakeTa-
HOCUTEeAb
«BeAnkun
NoOXoA-9».

35



KHUTW HA ACTPOHOIVI MYECKYHO TEMATURY

HOBV‘HKa" -
S AL

GCeaP AUMWb -

A010. Acrpon-‘iyﬁeuxo B. Bcero nuwb
Tpacep. Hactosiwas  NpuKIIO4EHYeckas
KoCcMM4eckast (aHTacTVka, OCHOBAHHas Ha
WfIee MHOXECTBEHHOCTU 0OMTAEMbIX MPOB.
OHa MOXET CYMTATLCS CTPOrO HayuHOM, YM-
HO NUTEPATYPOil — TaK HA3bIBAEMOI «TBEP-
[0ii HD», no KoTopoit B HEMPUHYXAEHHOM,
YBIEKaTenbHoii Gopme, C Xopolueid aonen
10MOPA, MOXHO Y4Tb aCTPOHOMUIO 1 U3VIKY.

C041. CypamH B.T.
Myrewecteus k Jiyne:
HaGnioneuus, akcne-
MUKW, NCCneaoBaHms,
OTKpbITUS.

Khura pacckasbiBaer o0 JlyHe:
0 €e TeNecKOnM4eckMX Ha-
OniofeHnsix, 00 U3yyeHm
€€ TOBEPXHOCTU U Heflp aB-
TOMATV4ECKVIMI annaparamu
1 O MWIOTMPYEMBIX 3KCre-
vumsx no nporpamme Apollo. MpueeneHbl ucTopu-
YECkvie W HayyHble faHHbie 0 JlyHe, doTorpadum u
KapTbl €€ MOBEPXHOCTH, OMMCAHNE KOCMUHECKMX art-
naparos. OBCYXHAIOTCS BOSMOXHOCTU [aMbHENLLEro
1CCrIeaioBaHNst JTyHbl, NEPCMEKTVBbI €8 OCBOEHMS.

A011. Actpoe-YyGeHko B. Bcero nuwb
COH. Bropas khura u3 umkna o Tpacepax
pacckasbiBaeT 0 Aene Tpacepa Kacc Ha nna-
HEeTe 3eMHOro Tvna Xarpe ¢ ABymMs NpoTu-
BOCTOSILLYMY JipYT APYTY LMBUAN3ALMSMIA —
NIeiiHOB (NiofieiA) M TANbBOB (HENbOUHOB).
B KaKkoi4-T0 MOMEHT Ha NyaHeTe NpOMCXOmUT
1306peTeHIe MaLLHbI BPEMEHM, U 3T0 NPo-
TMBOCTOSHUE MEPEpPacTaeT B HEYTO COBEp-
LLIEHHO HEMPELCKa3yeMOe...

C060. Cuthukos B.I.,
LWanaesa .M.,
Curhukosa E.B.

Kro ectb k10 B MMpE
38e3/, U NnaHer.

M3 yero cpoenaHbl 3Be3-
nbl? Ceetut nm ConHue
BCE BpEMS OfMHaKoBO?
MoryT M CTONKHYTb-
cs nnaHeTbl? Ha Kakoii
NNaHeTe Camble BbICOKME
ropbl? [oyemy papuraiotcs Matepuku? Yto
Takoe ceiicMuyeckuii nosic? Yo Bbi3bIBAET
npuvebl? Kak MeTeoponoru npeackasbiaioT
norogy? OTBETbI HA 3TV 1 pyrie BOMPOCHI Bbl
Hanaere B 3O KHUTE.

T Tnamssin

PA3YMHAR MH3 54
BO BCENEHH(

¥010. Ynbmwnaiipep M. Pasymuas
XM3Hb BO BceneHHom. ABTop nbitaeTcs
00bEAMHUTb  3HAHMSl,  HAKOMJEHHbE
YeN0BEYECTBOM B Pa3NNyHbIX
obnactax — actpoduauke, GuoxUMMU,
reHeTuke, reoniorin. Ho B KHUre, Kak u
B COBPEMEHHOW Hayke, HET OTBeTa Ha
BOMPOC, 4TO X€ TaKkoe pasyM M KakoBa
BEPOSITHOCTb  BO3HUKHOBEHWSI Pa3yMHOI
XU3HKM BO BeenenHoit.

B030. BaitHGepr C.
MeuTbl 06 OKOHYa-
TenbHON Teopun.

B cBoeii KkHure aBTop
[laeT OTBET HAa WHTPU-
rylowwe Bonpocel: «lo-
YeMy Kaxgas Mnombitka
06bACHUTL 3aKOHbI
npupoabl Yka3biBaeT Ha
Heo6X0AMMOCTb  HOBO-
ro, 6onee rny6okoro
aHanmaa? loyemy camble nyylwmMe TEOpUM He
TOBKO JIOrWYHBI, HO 1 KpacuBbl? Kak nonmsieT
OKOHYaTEeNbHAs TeopMs Ha Hale dunocodcekoe
MMPOBO33peHe?»

O
> I"ﬂ bpaﬁau
y!FPlle

- aro g empcns wensaen

[022. Tpun B. CkpbiTas peanbHOCTb.
ABTOp puCyeT yauBUTENLHO GoraTbiid
MUP MyJIbTUBCENEHHBIX 1 NpeasiaraeT
yuTaTensM NPOCnefoBaTb BMECTE C HUM
Yepes napanienbHble BCENEHHbIE M0
MyTy, BELYLIEMY K MO3HAHMIO UCTMHBI.

[021. FpuH B.
OAneraHTHas Bce-
neHHas. Cynep-
CTPYHbI, CKpbITbIE
Pa3MepHOCT! 1
MONCKM OKOHYa-
TenbHOW TEOpUM.
CoueTast U3noxeHue,
CTOJb Xe 3MeraHTHoe,
KaK 11 0ObACHEHNS, 1a-
BaeMble TEOpUEN, aBTop
CPbIBAET 3aBECY TAUHCTBA C TEOPUM CTPYH,
npencrasnss Mupy 11-mepHyio Beeneryto, B
KOTOPO BCS MaTepysl NMOPOXeHa BuOpaLus-
MV MUKPOCKOMMYECKVX NMETESb SHEPIUN.

~ C040. Cypawu B.T.
o STy AcTpoHOMMYECKUe
3a4a4v C pelueHUsIMU.

B kHure cobpaHo okono
430 3apa4 no acTPOHOMUM
C MOAPOOHLIMM PelLEHMs-
MU — KaK KJ1aCCHM4eCcKumMu,
TaK 1 COBEPLUEHHO HOBbIMM.
PelueHns coctasneHbl as-
TOPOM M HEPEAKO AOMONHSI-
0T KJTaCCU4eCckue uim aaxe
MCMpaBnsioT UX. YpoBeHb
33724 B CPEHEM HUXE OIUMMUAJHOI0, XOTS HEeKO-
TOpble NOTPEGYIOT YMOPHON PaboThl. BONLLMHCTBO
3a1a4 — «C UBIOMUHKOIA»: HE CTOWUT TOPONUTLCA
[1aBaTb OTBET, [1aXe EC/M OH NMOKAXETCS NPOCTbIM.

018. Fpn6 A.A.
OCHOBHbIe NpeAcTaB-
JIEHNS COBPEMEHHOM
KOCMONoruu. B Hacto-
siem y4e6Hom nocobum
M3NOXEHbI OCHOBHbIE
NpenCTaBeHNs CoBpe-
MEHHOIA PENsTUBICTCKOI
KOCMOTIOT M.

NS CTYAEHTOB CTapLUMX
KYPCOB du3anyeckux da-
KyNIbTETOB YHUBEPCHTE-
TOB, GakanaBpOB 1 MarkCTPOB N0 CELMANbHO-
¢t «TeopeTnyeckas ¢uanka 1 aCTPOHOMMUSI».

L ACTAR e |
CORFEMERHDN
KOOI

- ._-!.;'

[020. pun B.

Tkanb KocMoca.
MpocTtpaHcTBo,
BpeMm$i M TeKCTypa
peanbHocTy. bpaiiaH
TPYH — 0anH U3 BeayLWX
HM3VKOB COBPEMEHHO-
CTV — MPUITIALLAET HAC

B 04EPEIHOE YVBUTENb-
Hoe nyTeLLecTBie Briybb
MMPO3[IaHIA, KOTOPOE
MOMOXET HaM B COBEPLLEHHO MHOM PaKypCe B3ris-
HYTb HA OKPYXAIOLLIYIO HAC AEMCTBUTENLHOCTD.

B kHure paccMarpuBaioTcst pyHAamMeHTasbHble
BOMPOCbI, KACAIOLUMECS KACCU4ECKOI ranku,
KB3HTOBOV MEXaHIKM 1 KOCMOJIOTVI.

HOBUHIA! ... | 050. MyuA.K.
AnemeHTbl  Teopum
SNSRI Tt BpeMeHu. Khura no-

TEOPII1

BPEMEHI BCEL TR

OpuK BpemeHu. B ocHose
UCCNENoBaHns  Nexut
NpenCTaBneHne o npo-
CTPaHCTBE-BPEMEHN  KaK
06 abconiotHom Mupe
co6biTwiA. MokasaHo, yto
BOCTpUSTUE  BPEMEHM
KaK Yepefbl NOCNefoBaTeNbHbIX MOMEHTOB, Te-
Kywwx ot Mpowwnoro k Byaywemy — ato cnea-
CTBYE 4ETbIPEXMEPHOI TOMOMOTNYECKOIA GOPMbI
4enoBeyeckoro cyliectsa. MHave rosops, Bpe-
Msi eCTb anpuopHas popma BocnpusTis Mupa.

X031. Xokunr C.,
Menpoys P.

Mpupoaa npocTpaHcTBa
" BpeMeHu.

B ocHOBY KHWrM ner-
na  [MCKYCCUS  Mexay
BCEMUPHO M3BECTHbI-
MU yyeHbiMu CTMBEHOM
XokuHrom n  Popxepom
MeHpoy3om, CTaBLas
BEPLUMHOA  MPOrpamMMbl,
npoBeneHHoit B 1994 r.
B MHCTUTYTE MaTemaTnyeckux Hayk uM. Hbioto-
Ha npu KemBpuaXCckoMm yHuUBEpCUTETE W BbIK-
nacb B o6cyxzaeHve Haubonee dyHmameHTanb-
HbIX NPELCTaBNeHuit 0 npupoae BeenexHoi.

OK14. Opecckui
ACTPOHOMMYECKMIA KaneHaapb
Ha 2014 r.

ACTPOHOMIYHHK
KANEHOAP

FAO13 (Ykp).
AcTpoHoMiuHuii kKaneHaap Ha 2013 p.
(TAO HAHY).

1010. Upnme .M.
Pesoniouuu B acTpo-
HOMMM, KOCMOJIOrUM

n dusuke. B khure B
KayecTse nocneaoBareib-
HbIX MEPENOMHbIX 3TanoB B
pasBUTIN ECTECTBOSHAHNA
BblfiE/IEHbI YETHIPE I110-
6anbHble eCTeCTBEHHOHA-
Y4HblE PEBONIOLMM (apy-
CTOTeJ'IeBCKaFI HbIOTOHOBCKAS!, SMHLUTENHOBCKas
W NOCTIMHILTEAHOBCKAS). Kaxpas 13 Hux
O[IHOBPEMEHHO MPOMCXOAWIIA B aCTPOHOMMM,
KOCMONIOTN 1 $u3NKe, CONPOBOXAASACH
panvKasibHbIM M3MEHEHUEM KOCMOJIOT4ECKUX
NpeAcTaBenmil U Gpr3n4eckoro GyHaameHTa.

C046. Mop pen.

Cypawx B.T. Manaktuku.
YeTBepTas kHura U3 cepumn
«ACTPOHOMMS W acTpodu-
3vKa» COAEPXUT 0630p
COBPEMEHHbIX NPEACTaBe-
HUI O TUFAHTCKUX 3BE3AHbIX
CHCTEMAX - raNaKTUKax.
PacckasaHo 06 uctopum
OTKPBITUS raNiakTUK, 06 UX
OCHOBHbIX TMMax 1 CUCTEMaX
Knaccugmkaumm. JlaHb 0CHOBbI AUHAMUKNA
3Be3/1HbIX CUCTEM. TMoAPOBHO OnMCaHbI Halwm
Bnvxalilume ranakTuieckue OKPECTHOCTY 1 paboTsl
no rno6anbHomy u3yyenmnio Mneytoro Mytu.

NoA 3aKa3

*TanakTiky
-

HOBUHKA! K012, Koiipe A.
>3 Ot 3amKHYTOro MMpa
K GeCKOHE4HO
BCEJIEHHOM.
B 1929 r. B cBoem 3a-
BeWaHMM [A-p matyan
Jubman u3 Hoto-Mopka
NoXepTBOBa 10000
[onnapoB YHuBepcuTety
[IxoHa XomkuHca ans
OpraHu3auuM  NeKLMOoH-
HbIX YTEHWIA N0 UCTOPUM
menvumHbl. CornacHo moxenaxuio m-pa Jinb-
MaHa 3T1 4TeHus Gbln HasBaHbl «/IeKUMOHHBIMM
YTEHMSIMU UMeHn Xugeo Horysu», B namstb o
3HAMEHUTOM SINOHCKOM Y4EHOM.

S mammm  11040. Mannekyk A.
WUcTopua Actpo-

o HOMMM. BHumanmio
yuTaTens npeanaraeTcs
KHUra U3BECTHOTO
TO/INaHACKOro acTPOHOMa
A.Mannekyka (1873-
1960), B KOTOPOIA
TPOCNEXEHO Pa3BuTIE
aCTPOHOMMYECKOIA KapTi-
Hbl MMpA. ABTOp YKa3blBaET, 4TO YyXe B rNy6oKoii
JIPEBHOCTM, 10 NOSIBNIEHMSI CUCTEMATUYECKUX
3HaHWiA N0 OCHOBHBIM ECTECTBEHHOHAYYHbIM
[IMCLMNINHAM, aCTPOHOMMSI Bbina BLICOKOPa3-
BUTOW HayKOW, 1 ee UCTOPUS OTPaXaeT NpoLece
Pa3BUTUS YeNoBEYECTBA.

1060. Mapwakos E. A.
Mpoucxoxaexue u
pa3ssutue Con-
HEYHOi CUCTEMBI.
TauHCTBEHHas UcTopUs
TIPOUCXOXAEHNS! 1
3BonioLmm ConHeyHoMn
CUCTEMBI, @ TAKXe ee
«HACENEHMsl» — KOMET,
acTepouaoB, NnaHeT
3EMHOI pyNMbl U NNAHET-TUFaHTOB, METEOPO-
V0B 1 3arafio4HbIX NNAHETHbIX KOMeL, — BOT
marepual, Ha KOTOPOM CTPOUTCS MHOXECTBO
KOCMOTOHMYeCKMX runoTe3. KHura appecosaxa
KaK CrieLmanmucTam B 0611acTv eCTECTBEHHbIX
HayK (acTpoHOMam ¥ Gu3mKam), Tak 1 LUMPOKO-

*Q6Lan CTOMMOCTb 3aKa3a 6y/.\e1' COCTOATb U3 cmeapHov'l CTOMMOCTU KHUI NO YKa3aHHbIM LieHaMm U NAaTbl 3a NOUYTOBbI€ YCAYTH.
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X020. Xsan M.IN. HenctoBas
Bcenennas: Ot Bonbluoro B3pbiBa
A0 YCKOPEHHOro paclumpeHus, ot
KBapKOB 10 CynepcTpyH. Paccma-
TPYBAIOTCS NPOBNEMBI POXAEHNS HaLLEH
BcenenHoi B pesynbrare bonbluoro
B3PbIBA, UCCnenyeTcs GpuHanbHas cranus
3BOAIOLMM 3BE3LL, KOCMMYECKUIA BaKYYM
KaK aHTUrpasuTaLms.

11025. Nepenbman M.
Ha6niopenus

n o3apenus, unn Kak
GU3NKN BbISBASIOT
3aKOHbI npupopabl. OT
Apucrotens no Hukonbl
Tecnbl. Bce Mbl 3HaKOMbI
C OTKPBITUSIMU, CTaBLLMMM
3aMETHbIMM BEXaMU Ha MyTH
MOHUMAaHWS! YEN0BEKOM
33KOHOB OKPYXAIOLLIEro M1pa: Ha4MHast C JOraku
ApxvMefa 0 BENMYMHE CUbl, ABVCTBYIOLLEIH HA
MOrPYXEHHOE B XWAKOCTb TENO, M 3aKaH4MBast
HOBEYLUMMM TEOPMSIMU CKPBITBIX PAa3MEPHOCTEN
NPOCTPaHCTBA-BPEMEHM.

HOBV\HKa

OCHDI'IQTIIII

400

tnh.
Lo

B031. BaitHbepr C. Kocmonorus. Mo-
HyMEHTa/IbHas MOHOrpadmsi HOBEeNeBckoro
naypeata CtuseHa BaiiHOepra 0606Liaet
pesynbTaThl MPOrpecca, AOCTUMHYTOro 3a
nocneaHve figa AECSTUNETUS B COBPEMEH-
HOt kocmonorun. OHa BbIAENSETCS MaHe-
POV M3NIOXEHNs MaTepuana 1 TLWATeNbHO-
CTbIO €70 MaTemaTn4eckoii npopaboTku.

11026. Nepenbman M.
HaGniopexus u
o3apeHus, nnn Kak pu-
31KV BbISIBNSIIOT 3aKOHbI
npupogbl. OT KBaHTa i
TeMHoit Matepun. Khira
He NPOCTO 3axBaTbIBaeT —
0OHa 103BOISIET N0YYBCTBO-
BaTb CE0st NOCBSILLEHHbIMM
B BEJVKYIO TaliHy. Bmecte
C aBTOPOM Bbl Oy/1ETE BOCXMLLATLCS KPAcoToi
MMPO3[aHUS U YAMBASITLCS HEOXMIAHHBIM
03aPEHMSIM, NIOMOTAIOLLM STy KPACOTy PaCKPbiTh.
9Ta KHUra pacckasblBaeT O BELLAX, KOTOpbie Mbl
He MOXEM YBUIETb, HE MOXEM MOHSTb C TOYKV
3pEeHs 00blaEHHOM, GbITOBO JIOTUKA.

ﬂﬂmrna FAR

B.T. CypawH

PAZEEOKA
Aanexux nnaHet

C042. Cypavn B.T. Pa3zsepka pane-
KMX nnaHeT. MeyTa Kaxaoro acTpoHo-
Ma — OTKPbITb HOBYIO MNAHETY. PaHblue
3T0 CNy4anoch Peako — OfHa-/ABe 3a
cronetue. Ho B nocneaHee Bpemsa nna-
HETbl OTKPbIBAIOT HAMHOIO Yalle. B kHure
pacckasaHo 0 TOM, Kak BE/IUCh M BepyTcs
noucku nnaset B CoNHEYHON cucteme

11 3a ee npefenamm.

1. AMIOYEMY 3TO
TAK? dusnka Bokpyr
Hac B 3aHUMATENbHbIX
6ecepax, Bonpocax

n oTBeTax. B kHure
cobpaHo bonee

400 3aaa4-BONPOCOB
no ¢usuke (BmMecTe

C 0TBETaMM),
KOTOpbIE Halle BCero
BO3HUKAIOT UK, NO
KpaWHeii Mepe, A0MXHbI BO3HUKATb Y KaXaoro
N0603HATENBHOTO NOAPOCTKA NPY B3rNsSfe
BOKpYF Ce6s1.

A TIOYEMY,
3TO TAK?/1

[1027. Nepenbmax M.E.

C(AK 3AKA3ATb

B YKPAUHE*
(063) 073-68-42;
(067) 370-60-39

02152, Kues,
AHenpoBckas HabepexHas,
1-A, oduc 146.

info@universemagazine.com
Www.universemagazine.com

B POCCUU
(499) 253-79-98;
(495) 544-71-57
123056, Mocksa,
M. TULIUHCKuU# nep., A. 14/16

elena@astrofest.ru
www.sky-watcher.ru/shop
www.telescope.ru

© @

© 0@

N028.
Mepenbman M.E.
1. ANOYEMY
9TO TAK?
®u3mka B rocTsx

y Ipyrux Hayk

B 3aHMMaTebHbIX
6ecenax, Bonpocax
11 OTBETAX.

B kHure cobpaHo
6Gonee 400 3amay-
BOMPOCOB M0
du3nke, a Takxe
6uonoruu,
reorpaum 1 acTPOHOMMUU (BMECTE C OTBETaMM).

1010. NepenbmaH 9.
3aHumarenbHas
acTpoHOMMS.

Bce Mbl 3HaKOMbI ¢
OTKPBITUSIMM, CTABLUAMAN
3aMeTHbIMU BeEXaMu

Ha MyTV NOHMMaHNs
4€/10BEKOM 3aKOHOB
OKPYXaIOLLIero Mupa:
HaYMHas C [Orafiku
Apx1Mefa 0 BENNYUHE
Cunbl, AECTBYIOLLEN Ha
TNOTPYXeHHOe B XUAKOCTb TENO, 1 3aKaH4nBas
HOBEJALLMMI TEOPUSIMU CKPbITbIX PA3MEPHOCTEN
TPOCTPAHCTBA-BPEMEHM.

[011. Famos A.

Mos mupoBasi nuHus:
Hedopmanbhas
aBsToOmorpadms.
ABTOD KPYMHbIX OTKPbITHIA
B 06n1acTv TeopeTuye-
CKOVA pU3NKK, a Takxe
6necTawyii nonynspu-
3atop Hayku. Mbl pagbl
TNO3HAKOMUT Y1TaTENs C
ero aBrobuorpacdueli, HanucaHHoi B yBneKa-
TESbHOI popme.

[ns yuTareneit-puankoB 1 He-PpuU3nKoB,
VHTEPECYIOLLMXCS UCTOPUEIA HAYKW 1 XU3HBIO
3aMeYaTeNbHbIX YYEHBIX.

[1030. Mon AaBuc.
MpoexT BecenexHoi.
Hogble oTKpbITHS.

Khura wu3sectHoro uan-
Ka-TeOpeTka M monynspu-
4| 3atopa Hayku lona [lasuca
| anpecosaHa yuTatenio, MH-
TepecyloLLeMycsi Cepbe3Hbl-
MU MMPOBO33PEHYECKMMM
BOMPOCaMK,  BXHENLIMM
13 KOTOPbIX SIBSIETCH MOHAMAHWE PO U MecTa
yenoBexa B0 BceneHHoii. ABTOp, OCHOBBIBASICh HA
HOBEJLLMX [JOCTUXEHWUSIX €CTECTBEHHbIX HayK, Ha-
XOEMT OnpefieNneHHoe KOHLIENTYabHoe peLueHme
3TUX NPOBNEM W NOLBOAVT YKTATENS K HEOXWAH-
HbIM GUIOCOPCKIMM 0B0BLLEHMSM.

HOBVIHKa' |

[1020. Dxysenne [enb Pe.
Kocmuyeckuin Tanel.
KHura Bblgatoluerocs yye-
HOrO, ~ CreuuManuctTa  no
KBAHTOBOW  Xvmumn  [ky-
3enne [enb Pe nocesie-
Ha LENOCTHOMY HayyHOMY
NoHUMaHMio  BeenenHoii
M ee CMbiCria. YdeHblid
b\ npunaraet  My3blKaslbHyi0
meTadopy K HayyHO KapTHE MMpa, KoTopast ce-
TOAHS MOHWUMAETCA KaK CTPOras Hayka. 31a KHura
110-CBOEMY 3aMeyarTeNbHa, MOCKOMbKY, HAMMCaH-
Hasl BbIZAOLLIMMCS Y4EHBIM U BECbMA He3aypsi-
HbIM YeI0BEKOM, OHAa MOCBSILLEHA LIENOCTHOMY
Hay4HOMY MOHMMaHI0 BcenerHoii 1 ee cMbicna.

1030. MaHoB A.A.
YHuBepcanbHas
3BOMIOLMS M NpobneMa
nomcka BHe3eMHOro
pasyma (SETI).

Hacrosiwas kHura npeacras-
nset co6oil  OpUrvHaNbHOE
MEXAVCLMNIMHAPHOE Ucene-
[I0BaHMe, B KOTOPOM Mpef-
CTaBMEHMS  YHUBEPCANBHOMO
3BOMOLMOHM3MA CBS3bIBAIOT-
cs1 ¢ npobnemoii SETI (novcka BHE3EMHOTO pasyma),
1ccneayemon ¢ no3nLmii 3BoNIoLMOHM3Ma. BeoauT-
1 MOHSITUE MACLLTABHO-MHBAPHAHTHOO aTTPaKTOpa
MNAHETAPHOI 3BOMIOLM U €r0 3aBEPLLEHNS B NEP-
Boi1 nonosuHe XXI Bexa.

M050. Mioppe# K.,
[Lepmorr C.
JvHamuka
ConHeuHoit
CHUCTEMBI.

KHura u3BecTHbIX
CreLuancToB B
06nacTu HebecHoi
mexaHuku K. Mioppest
(BenukobpuTanms) n
C.[epmortra (CLLA)
NOCBSILLIEHA BaXHEN-
LueMy pasfeny aToii Haykv — AMHAMUKe Ten
ConHeyHoli cuctembl. MoHorpadwsi npenHasHa-
YeHa Hay4HbIM PaboTHIKaM, a TaKkKe CTy/ieHTaM
W acn1paHTaM YHUBEPCUTETOB.

HOBI/IHKE!'

C070. CenesHes B.M.
OCHOBbI KOCMUYe-
CKOW HaBMrauum
dyHaameHTanbHbIi
TpyA Bacunus Metpo-
Buya CenesHesa — u3-
BECTHOrO Uccneno-
BaTens, Hay4Horo
KOHCYNbTaHTa MHOTMX
TNaBHbIX KOHCTPYKTO-
POB aBUALMOHHOIA 1
KOCMM4ECKO TexHMKM (Takmx, kak C.M.Kopo-
nes, A.H.Tynones, C.B.UniowwmH, M.J1. Edu-
MoB, I1.B.Lipi6uH), 1306peTeHns KoTOporo
MCMOAb3YIOTCS HA CaMONeTax 1 KOCMUYECKNX
kopabnsix BNNOTb A0 HACTOSILLETO BPEMEHH.

T020.

TopH K.

YepHbie AbIpbl 1
CKIafikn BpeMeH!.
lMpennaraemass  Mo-
Horpadus  siBnsieTcs
NoNynAipHbIM ~ M3N0-
XEHMEM  HOBEMLMX

BN  ocTVXeHui B 0BnacTh

acTpodmMavkv W rpasm-

@ TaLym, KOTOpble TECHO

«/  CBSI3aHbl C yHOAMEH-

TasnbHbIMM npeppkasaummm AdiiHwTeiHa. Yvra-

TeNb HAOET B KHUTE MHOMO MHTEPECHOTO O BKIIaAe

YHEHbIX Pa3HbIX CTPaH B 3Ty 06NACTb HayKy, a Takoke
B 6m3kve K Heit 0bnacTu.

HosuHKa! |
k. 'IISI'Ir

GLIKH BpCMeRi

Bgrantey Hameyasa

T ] Y020, YepumH AL
AT Yopseun 3Be3npl 1 GU3mka.
' 35530'“ a | Tynbcapbl, BCnbixviBa-
. 10LLME PEHTTEHOBCKME
m1| 38€30bl, YOVBMTENb-
Has 3sesga SS 433,
amatmy KOPOHbI  ranakTuK,
====| KBa3apbl, PEN1KTOBOE
OH3HKA .,.. U3yHEHME — MaBHbIE
ok ; TeMbl  HaCTOsiLLeN
h =3=%| «uurn. TpepHasta-
L R 65 YeHa [/is CTY[EHTOB,
[pH,/ Npenofasarened  u
LUMPOKOTO Kpyra 3a-
MHTEPECOBAHHbIX YuTaTeneii.

K020. Kynukosckwit M.T.
CnpaBoyHuK nioGuTens
aCTPOHOMUM.

B cnpaBoyHuke manaraiorcs
3303 M METOfbl COBpe-
MEHHOI  aCTPOHOMMK,  fia-
eTcsl onucaHve HebBecHbIX
00bEKTOB — 3BE3/, MMaHeT,
komet 1 fp. OnucbiBaioTes
METOfbl  aCTPOHOMUYECKIX
HabniofeHwiA, JocTynHble niobuTensm. O6LmMp-
HbliA CMIPaBOYHbIA MaTepUa NOSHOCTbI0 0GHOBNEH
11 OTPAXaeT MocnenHMe JOCTIKEHS. CnpaBoyHIK
npenHasHayeH [ns aCTPOHOMOB-MioGTeNeN, npe-
nopaBaTeneii aCTPOHOMMM, YHaCTHUKOB aCTPOHO-
MMHECKVX KPYXKOB, JIEKTOPOB.

X011,
Xaiityn C.A.
deHomeH
Yyenoseka.
XapakTepHoe i yHu-
BEPCAILHOTO  3BOJIIO-
LMOHM3MA  CKBO3HOE
PaccmoTpeHyie 3BOII0-
LM BCETO CYLLIETO — OT
Bonbluoro B3pbiBa 0
61o- 1 Hoocdepsl Ha
» 3emne — ocBeLaeT
¢euomeuy YEJIOBEKA C HOBOW CTOPOHbI, MO3BONSIS
BULETH «CMbICTT XM3HW» WHIMBMZA M COLMYMA B
CIeZI0BaHUM BEKTOPY 3BOMIOLIMM.

4025.

Yepenawyk A.M.,
Yephun AL
BceneHHasi, Xu3Hb,
YepHbie AbIpbi.

Yenosexa Bcerza UHTEPECO-
BaJIO, /1€ OH XVBET, OTKyAA
BCE MOSBUNIOCH, ECTb JIN
Xv3Hb Ha Mapce n yto co
BCEM 3TUM OyZeT Jarblue.

B KHUre U3N0XeHO COBPEMEHHOE NPeZCTaBNeHme

0 BO3HVKHOBEHWI 11 Pa3BUTVN BCenenHoii; 0 Tom, kak
BEYTCS MOVCKY XM3HN BHE 3EMIN 1 0 pe3ynbTatax
3TV MIOVCKOB; O PAHTACTUHYECKMX CBOICTBAX YEPHBIX
IIbIP V1 0 TOM, KaK VX HaxOfISiT W «B3BELLVBAIOT»;

0 CaMbIX MOCTIEAHMX OTKPLITUSIX B aCTPODU3VKE.

MoAHbIH nepeyeHb KHUI, a TaKke UHdOpMaL1Io 06 MX HaAMuYMM Bbl HaWAETE Ha HalleMm caiiTe

www.universemagazine.com
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Brnanmein nyts KomeTbl AaBadkos (C/2013 R1 Lovejoy) B Hosibpe-aekabpe 2013 r. CheBa BHU3Y — NOAOXMKEHNs1 komeTbl C/2012 S

(ISON) c 16 no 20 aekabps

NMOCNEAHAA KOMETA FOAA.
B Hosb6pe-pekabpe, co-
BMECTHO C «OKOAOCOAHEYHOM»
kometon C/2012 S1 (ISON),*
Halle Hebo ykpacut bonee cna-
6an «xBocTaTas 3Be3pa», baeck
KOTOPON MOXET MOAHSATLCH AO
npeaena BUAMMOCTM HEBOOPY-
XEHHbIM rAa30M. KomeTy, noay-
ymBLWYyto 0603HaueHne C/2013
R4, oTKpbIA 7 ceHTAOPA aBcTpa-
Avel Teppu ANasaxon (Terry
Lovejoy), yXe W3BECTHbIW Ha-
LM yuTaTeAIM U HabatopaTe-
MM HOXHoro noaywapws.?2 19
Hos1I6pa oHa cbAM3nTCA ¢ 3em-
Ael npumepHo Ao 0,4 a.e. (me-
Hee 60 MAH KM), a 22 pekabps
NPOCAEAYET MEPUreAnii Ha pac-
ctosiHun 0,812 a.e. ot ConH-
ua. 24-25 Hosibpsi, B nepuoA
MakcuMyma 6aecka, KomeTa
NPOMAET HEAANEKO OT ranak-
™K M94 n M63 B co3Be3pnu
ToHumx MNcoB, 13 pAekabpsi oka-
XeTca Bcero B 5° 0T WapoBo-

1 BMNB N210, 2013, cTp.
2BMNB N23, 2012, cTp. 18

Mﬁ?;m
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38 BceneHHas), NPOCTPaHCTEO, Bpems]

ro 3Be3AHOr0 ckomaeHnus M13
B CO3Be3AMM [epKkyneca, a elle
yepe3 HEAEAD COCTaBWUT WMHTe-
pecHyto napy ¢ kometon ISON,
UMes MPU 3TOM CPaBHUMYHO UH-
TErpanbHy SPKOCTb.

M3 naaHer COAHEYHOM Ccu-
CTeMbl B Hauyane Aekabpsi no
yTpaM MOXHO O6yAeT yBUAETb
MepKkypuii, HO YCAOBUS AASI €T0
HabAOAEHUI BbICTPO YXyALLAT-
CSl M OH CKPOETCA B Ayyax 3apw.
CatypH, Haoboport, byaeT no-
ABASITbCA HaA FOPU3OHTOM BCEe
paHblUe U paHblle Nepea Haua-
AOM YTPEHHUX cymMepek. Mapc
nepeA paccBEeTOM MOAHUMET-
CA YXe AOCTaTOYHO BbICOKO;
Onutep B NnpepABEPUU SHBap-
CKOrO MPOTUBOCTOSIHUSI BUAEH
NPaKTUYECKK BCIO HOYb. YpaH C
HentyHOM HECAOXHO HaMTW Ha
BeuepHem Hebe (npaBpa, BU-
AMMOCTb MOCAEAHETO OKaxXeT-
CA AaneKa OT ONTUMAAbHOM).
BeHepa Takxe ByAeT BUMAHA MO
Beuepam; YrnOBOe pPacCTosiHue
MexAy Hel u COAHLEM K KOHLY
AeKabps ymeHbLunTcs A0 15°.

AEKABPbCKUE METEOPBI.

Makcumym TemuHup — Hau-
6oree  MOLLHOMO  PEryAsipHo-
ro METEOPHOr0 MOTOKa 3€MHOrO0
Heba - oxupaetca 13 pekabps
(cam MOTOK aKTUBEH Ha MPOTAXE-
HWW NOYTU BCEro MecsLa), T eCTb
OH HaCTynuT 3a 4 AHA AO MOAHOAY-
HUS, YTO CYLLIECTBEHHO 3aTPYAHWUT
HabAOAEHUSA «MaAAIOLLMX 3BE3AY.
[eMUHMABI CBA3aHbl C HEBOAb-
Lwunm acteponpom ®astoH (3200
Phaethon), no-suanmomy, ABASO-
LLMMCA SIAPOM  «BbICOXLUEW» KO-
MeTbl. MeTeopHbIi poi Ypcua,
MOPOXAEHHbBIM  KOPOTKOMEPHO-
Anyeckon kometon Tattaa (8P/
Tuttle®), npoaeMOHCTPUPYET Hau-
6OAbLLYIO AKTMBHOCTb OKOAO 22
Aekabps. Ero HabAroAeHUsIM Tak-
xe ByaeT 3aMeTHO MeLaTth /\yHa.
PapnaHT 3TOro Motoka B HallwWx
LUIMPOTaX HE 3aXOAUT 32 FOPU3OHT.
AMEPUKA
3AKPbIBAET 3BE3AY.

N3 pnekabpbCKUX acTepPOUA-
HbIX OKKyAbTauui 0cobo npu-

3BMBN11, 2007, cTp. 36

MeuaTeAbHO NMOKPbITUE 3BE3AbI
6-1 BeAMumnHbl HIP 106938 B
co3Be3pmun Kosepora actepo-
npom Amepuka (916 America).
Ero MmeloT WaHc yBUAETbL Be-
uepom 19 pekabps HU3KO Hap
rOpMU30OHTOM XUTeAU tora Oaec-
CcKko M HukonaeBckoit ob6Aa-
CTel, a Takke XepCOHCKOM
obnactn u CeepHoro Kpbima.
MMPOAOAKUTEABHOCTD «UCUE3HO-
BEHWs» 3BE3Abl HE MPEBbICUT
CEKyHAbI.

COAHLIE MOBOPAYUBAET

K CEBEPY.

21 pekabps B 17 uacos
11 MUHYT N0 BCEMUPHOMY
BPEMEHU LEHTP COAHEYHOTO
AUCKaA ypAaAuTCcs OT HebecHo-
ro aKBaTtopa K lory Ha pac-
cTosHMe 23°26'25». 310
COOTBETCTBYET HauyaAy acTpo-
HOMMWYECKOW 3UMbI U CaMoMy
KOPOTKOMY AHIO B CeBepHOM
noaywapuu. B nocaeayrowme
AHW CKAOHeHWe COoAHLa Hau-
HEeT yBeAMuMBaTbCH, a Mnpo-
AOAXUTEABHOCTb  CBETOBOTO
AHA - BO3pacTaThb.

_Ilenelmnnoﬁ ACTPOHOMMWUYECKUMA KaneHnaapb Ha 2014 roa
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KANEHAAPb ACTPOHOMWYECKNX COBbITUA
(AEKABPbL 2013 T1".)

10" AyHa (P=0,04) B 2° 1o)kHee CaTypHa
(0.6M

22-23" A\yHa (D=0,02) 3aKkpbiBaeT
Mepkypuii (-0,7™) anst HabalosaTenein
MNpuMopcKoro Kpast

0:22 HoBoAyHue

10" AyHa (P=0,03) B nepuree

(8 360063 KM OT UeHTpa 3eMAn)
1S-17" AyHa (D=0,09) 3aKpbiBaeT
38e3ay p' CTpensua (3,9M). SleneHve
BWAHO B YKpavHe (Kpome 3anaAHowm
4yacTtin), Benapycun, cTpaHax

BanTun, B I0ro-3anaAHoOM NOAOBUHE
esponenckon 4actn PM, Ha CesepHOM
1 KO>kHom KKaBkasze

23" A\yHa (D=0,12) B 7° ceBepHee
BeHepbl (-4,7™M)

15-17" A\yHa ((D=0,18) 3aKpbiBaeT 38e3ay
B Kosepora (3,0™) ann HabAloaaTenen
BOCTOKa YKpauHsbl, ora Benapycw,
eBponenckon Yactn PM, 3anaaHon
Cunbupwn, 3anaasHoro KasaxcTaHa,
CesepHoro v OxHoro Kaskasa

12-13" AyHa (D=0,26) 3aKpbiBaeT
38e34ay v Boaonen (4,5M). S1IBaeHne
BUAHO B AMYPCKOM obaacTu,

B Npymopckom n XabapoBckom Kpae
14" A\yHa (=0,38) B 4° ceBepHee
HenTtyHa (7,9™)

15:12 AyHa B (hase nepBov HeTBepTU

7" N\yHa (D=0,67) B 2° ceBepHee YpaHa
(5.8M

23-24" N\yHa (D=0,73) 3aKpbiBaeT
3Be34Y ¢ PbIb (4,2™) ang HabAloAaTenen
Benapycn, YKpanHbl, MoOAAOBSI,
Mpy3un, cTtpaH BaATun, eBponenckom
Yactn PD (kpome Mpuypanss)
Makcmym aKTUBHOCTV METEOPHOIO
noToka NemmHnael (Ao 100 meTeopos
B 4ac; paAuaHT: o=7"35"™, §=32°)
18-20" A\yHa (P=0,99) 3aKkpbiBaeT
38e34y 104 Tensua (4,9™M). SlBAeHue
BUAHO B Benapycu, cTpaHax Bantun,
Ha cesepe eBponerickon Yactn PM,
3anaaHon n UeHTpansHom Cnbupu
9:28 NoAHOAYHVEe

2" YpaH (5,8™) npoxoauT
KOH(Urypauuio CTOSIHUS

3" KomeTa NaBaxkosn (C/2013R1
Lovejoy, 6,0™ B 9° oT KomeTkl C/2012S1
ISON (5.0™

7" N\yHa (D=0,97) B 6° 1o>kHee
lOnuTepa (-2,6™)

15:22-15:27 Actepovia OpHameHTa
(350 Ornamenta, 12,1) 3akpbiBaeT
38e3ay HIP 22021 (7,7™). 3oHa
BUAVMMOCTW: tor Mp1MOpCcKOoro Kpas,
3abarikanse, NnoAoca OT 03epa Bankan
A0 CeBepHOro Ypana, aanee A0
IKOALCKOro NOAYOCTPOBa 1 cesepa
Kapeavn

Hos6pb 2013
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18:39 Actepouna Amepuika (916 America,
15,5™) 3akpbisaeT 38e3ay HIP 106938
(6,1™). SIBAEHME BNAHO B I0XKHbIX
obnacTsix YkpavHbl v B IKpbiMy

0" A\yHa (D=0,94) B anoree

(8 404407 KM OT UEeHTpa 3eMAn)

20" BeHepa (-4,6™) npoxoanTt
KOH(Urypaumio CTosIHUS

17:11 BumHee conHuecTosiHe. Hayano
acTPOHOMUHeCcKoM 3uMbl. CKAOHeHVe
CoAHUA MUHUMaABHO

17:25-17:31 Actepona HaaHTtanm (1758
Naantali, 15,3™) 3akpbiBaeT 38e3ay

HIP 24942 (8,2™). 30Ha BUANMOCTU:
cesep KbiprbisctaHa v Y3beknctaHa, tor
1 toro-3anaa IKasaxcTtaHa, CesepHbI
KKaBka3s

20" AyHa (D=0,75) B 5° 1o>kHee Peryna
(o N\bBa, 1,3™)

KomeTta Naeaxos (C/2013 R1 Lovejoy,
6,5™) B nepureaun, B 0,812 a.e.

(121,3 mAH KM) oT CoAHUa

MakcmMmym akTMBHOCTU METEOPHOIro
noTtoka Ypcuael (10-20 meTeopos B 4ac;
paAuaHT: a=13"44"™, §=76°)

Makcnmym bhecka
AOArONepuoANHecKor nepemMeHHon
38e3Abl R Aesbl (6,1M)

13:48 /\yHa B pa3e nocAesHen
4yeTsepTu

23" A\yHa (®P=0,46) 8 5’ 1o)kHee Mapca
(0.9M

3-4" \yHa (D=0,34) 3akpbiBaeT Cnuky
(o Aesbl, 1,0™) ans HabAloaaTeneln
cesepa eBponenckon Yactn PM
19:07-19:1S Actepouna Asuvs (67 Asia,
12,1™) 3akpbiBaeT 38e3ay TYC 729-919
(8,8™). 3oHa BuanmocTy: CesepHbIn
CaxanvH, XabapoBckuii Kpai, cesep
Amypckon, HatunHekonm, VIpkyTcKkom
06A., nonoca oT NpraHrapbs A0
cpeaHero Te4eHuns1 O6u n cesepa
MNepmckoro kpas, or PecnybAvkun
IKomun n Bonoroackowm obA., cesep
Hosropoackon v Nckoeckon obaacTen,
3cToHus, CeBepHas A\aTeus

23" Mepkypuin B BEpXHEM COEANHEHUN,
B 2° lo>kHee CoAHUa

1" AyHa (D=0,16) 8 1° 1o>kHee CaTypHa
(0.6™

1-3" AyHa (D=0,09) 33aKpbIBaeT 38e3Ay
v CkopnuoHa (4,0™). SiBAeHne BUAHO

B LleHTpanbHom Cbnpu n BOCTO4YHON
Yactu KasaxctaHa

6-7" A\yHa (D=0,07) 3aKpbIBaEeT 38e3Ay
v 3meeHocua (4,5™) ana HabAloaaTeneln
Benapycu n cesepHon YacTy YKpaunHbl
10" A\yHa B 6° ceBepHee AHTapeca

(o CkopnuoHa, 1,0™)
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HoBonyHue 00:22 UT

a lMepBas 4eTBEPTH 15:12 UT
@ MonHonyHue 09:28 UT
lMocnenHasa 4eTBEPTH 13:48 UT

Bupa Heba Ha 50° ceBepHO LWNPOTHI:

1 pekabpsa — B 23 4aca MECTHOr0 BPEMEHW;
15 nekabpsa — B 22 yaca MECTHOIO BPEMEHU;
30 nekabpss — B 21 yac MECTHOFO BPEMEHU

MonoxeHus JIyHbl AaHbl Ha 20"
BCEMWUPHOrO BPEMEHM YKa3aHHbIX Aat
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BuaumocTb nnaHer:
Mepkypuii — yTpeHHss (ycnoBusa HebnaronpusTHble)
BeHnepa — BeuepHsas
Mapc — yTpeHHsa (ycnoBus 6naronpusiTHbIE)
OnuTep — BUAEH BCIO HOYb
CatypH — yTpeHHssa

- %‘ YpaH — BevepHsas (ycnoBus 6aaronpusiTHole)

4 HentyH — BeuepHsa
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Mepkypuii BeHepa Mapc fOnutep
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1 NOBUTENBCKASI ACTPOHOMIS

HoBbIM KPLIMCKUM acTepoua

42

KPaWHCKUI actpodo-
Torpad M AHOOUTEAD
acTpoHoMuKM  [eHHaAuM

Bopucos, yxe ycnesLUnii B 3TOM
roay «OTMETUTbCS» Ha Hebe Ko-
METON CBOero umMeHu,! B Xo-

1 BMB Ne4, 2009, cTp. 32

A€ HabAAEHWI Ha KpbIMCKOM
actpoduanueckon  obcepsato-
pUM COBEPLUMA HOBOE OTKPbI-
TMe. 8 OKTAbPS B NMoAe 3peHus
ero 20-CaHTMMETPOBOrO acTpo-
rpapa nonan caabbii  06b-
ekt 17-i 3Be3AHOM BEAUYMHBbI,
OKa3aBLUUKCcA HeboAbLIMM

A TeHHaauit Bop1coB PAAOM C OfHUM U3 CBOUX TENECKONOB (CUCTEMa
famuneToHa, AMametp 3epkana 250 MM, hoKycHoe paccTosHue — 2,5 M).

acTepouaAOM, CrnocobHbIM COAM-
XaTbCsi C HalleW MNAaHeToM Ha
CpaBHUTEABHO HEBOABLLLIOE pac-
cTofiHMe.2 Kak nokasaau npea-
BapuTEAbHbIE BbIYUCAEHUS,
16 ceHTabpsa 2013 r. ero otae-
ASIAO OT HaC NPUMEPHO 6,7 MAH
KM. OAHaKO 3T0 HE MWHWMaNb-
HOE BO3MOXHOE 3HaueHwue:
pe3yAbTaTbl 3KCTPANOAILMU Op-
6UTAABHOTO  ABWXEHUSI  3TOro
obbekta Ha Honee AAMTEABHbIE
NPOMEXYTKM BPEMEHWU FOBOPSAT
0 ToMm, yTo 26 aBrycta 2032 r.
OH MOXET MOAOWTU K Ham 6AW-
xe, ueM AyHa. CneupanucTbl no
HebEeCHON MexaHUKe Takxe He
MCKAKOYAKOT BO3MOXHOCTU €ro
CTOAKHOBEHUA ¢ 3emnen. Haw-
60Aee NeCCHMUCTUYHbIE OLIEHKM

2 [poBECTU aCTPOMETPHIO U
MAEHTUOUKALMIO HOBOTO HEBECHOTO Tena
leHHaanto BoprcoBy NOMoran U3BECTHbIN
POCCUICKMI «OXOTHUK 3@ acTepoMaaMm»
Tumyp Kpsiuko - BMB Ne4, 2009, ctp. 32

<« Mo npeaBapuTenbHbIM
AaHHbIM, acTepons
2013TV135 pBukeTca no
op6bute, cna6o HakNOHeAHOW
K 3KNUNTUKe, U COBEpLUaeT

nnaHeToM ewye\TecHee.

BEPOATHOCTU TaKOro cueHapua
MOKa HaXOAATCH Ha YPOBHE OA-
Horo waHca u3 7500.

O6BbEKT MOAYUMA 0603Haue-
Hne 2013 TV135. Ero pasmep
coctaBAfeT okono 400 M, oamH
060poT BoKpyr COAHLUA OH CO-
BEPLUIAET 33 ABA C NMOAOBWMHOM
ropa (TouHee — 2 ropa 5 mecs-
ueB 15 aHein). Actepoup 6yaet
HaxoAUTbCA B CPaBHUTEAbHO
6AaronpusaTHOM AA Habatope-
HWUN KOHdUrypauum A0 MapTa
2014 r., v BCe 3T0 BPEMS acTpo-
HOMbI C06MpaIOTCF| TWATEeAbHO
N3MEPATb ero noAoXeHue Ha
HebeCHOM chepe C LeAbO YyTou-
HWUTb NapameTpbl ero opbuTLI K1
obcTosiTenbcTBa ByAyLIMX COAU-
XeHu ¢ 3eMAel. A Ham ocTaeT-
CA OT UMEHU peAaKLNN XYpHaAa
B OYepeAHor pa3 Mo3ApaBUTb
reHHaAVIFI N NoXeaatb emMy HO-
BbIX 3aMeyYaTeAbHbIX OTKprTMVI!

LeHa
80 rpH.

2011
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KAK 3AKA3ATb UEHbI*

yKPAM HA POCCMﬂ B pra"“e B Poccum *)KypHal\bl paccbinarotcs 6e3

NPeAonAaTbl HAAOXXEHHbIM NAATEXOM.

2003-2004 rr. 8 rpH. 30 py6.
(063) 073-68-42; (499) 253-79-98, ' 2005 8 pH. 30 py6. TR PO s

NOAYYEHUW XXYPHaNOB B NOUYTOBOM
(067)370-60-39 (495) 544-71-57 2006 Srpn.  40py6,  OTACNeHH, OGLLZR CTOAMOCTs

3aKa3a ByaeT COCTOATb U3 CyMMapHOW

@ 02152, Kues, 123056, MockBa, . e O 50 py6. CTOMMOCTV XXyPHANOB 110 YKa3aHHBIM
AHenpoBckas Hab., 1-A, 0. 146 nep. M. THwHHckui, A. 14/16 2008 8 rpH. 60py6.  yenamumarbi3a nouTOBbIE
2009 8 rpH. 70 py6. yeayru. MHopmaLmio 0 Haauuum

info@universemagazine.com www.sky-watcher.ru/shop 2010 8 rpH. 70py6,  PTPOHOMEDOB MOXHO NOAYUMTH

B KWEBCKOW U MOCKOBCKOM peAaKLmsaX

www.universemagazine.com elena@astrofest.ru ¢ Ne3 2010 12 rpn. TOPY6. | noyxasansm BseTNEDORaM,




OTKPBITA NOQNHCHAR
RAMNAHKA - 2014

NoanuWINTECHh HA YHUKANDbHbIN HAYUHO-NONYNADHLIN KYDHAN
no ACTPOHOMMM U KOCMOHABTUKE

«BceneHHas, B YkpauHe:

NPOCTPaHCTBO, BpemMs» 91147 B Katanore nepuoaMueCKUX U3AAHUNA YKpPauHbI

CeropHA — 310 OHAaMH-NOANKUCKA:

¢ AxtyanbHas MHGOpMaLMs shop.universemagazine.com/subscribe.html

OT BeayLLMX obcepBaTopun Mupa, MoANMCKA 10 TeAeOHY:

YHUBEPCUTETOB U KOCMUUYECKHNX
areHTCTB (067) 370-60-39

4 AsTOpCKME CTaTbK:
MPOCTO O CAOXKHOM B Poccum:

¢ BnepBble Ny6AMKYyeMble 12908 B karanore «[lpecca Poccuu»
¢daHTacTMueckue pacckasbl 24524 B katanore «[louta Poccun»
4 OKCKAO3MBHbIE 0630pbI

1 aHaAUTUYECKUE MaTepUanbl

4 To, ueMy He yuar B LLUKOAE .
MAtochbl roAOBOU NMNOAINUCKMU:

OdopmAeHHE NOANUCKK B AOBOM HAaCEAEHHOM MYHKTe,
Ha AtobOM NMOUTOBOM OTAEAEHUU

CobcTBEHHAA KOMEKLMA XXYPHaNoB

fapaHTMpOBaHHaA AocTaBKa Baluero
3K3eMnAapa
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