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14 eBpansa cocrourca co6panune HayuHo-mpocBeTUTENBCKOTO Kiy6a

«BceneHHas, MPOCTPaHCTBO, BpEMA».

Mecro u Bpema npoBeaeHus: Kuesckum Jlom yuensix HAHY, 18:30, Benasa rocruHas.
Appec: yn. Bnapumupckas, 45a (cr. MeTpo «30n0Tbie BOPOTa»).

Ten. pna cipasok: 050 960 46 94

Ha co6panuu 6yzer npeacTaBneH AOKNAZ
BcenenHas u ee uccnefgoBaHus — Buepa, CeroaHs, B MepPCIeKTUBE.




KOCMOHABTHKA

Kocmuueckasa peATenbHOCTb CTPpaH
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Yupeautenb U u3patenb

Un «TpetbA nAaHeTa»
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3aperncTpupoBaHo ocyAapCTBEHHbIM
KOMMUTETOM TeNeBUAEHUs

1 paavoBelianis YKpauHbl.
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AnekcaHap ¥enesHsKoB
coBeTHUK npe3upeHTa PKK «3neprus»,
aKaiemuK Poccuiickoii akagemun KocMoHaBTMRM UM. K.3.LlnonKoBCcKoro

B Ha4ane MHYBLLUEero roAa CT3PTOB3A
MEXKAYHAPOAHBIA MPOEKT, CPa3y >Ke NpUBAEKLLNIN K
cebe orpoMHOE BHUMaHIKE. [OAASHACKES KOMM3HAS)
Mars One Ha4ana oTbop ByAYLLIX KOCMOHEBTOB,
nepsble 113 KOTOPbIX AO/AKHBI ByAyT B 2023 T
OTMNPaBUTLCS Ha MBpC 1 OCHOBATL TaM KOAOHWIO.
//IX BO3BpaLLIEeHVE H3 3eMAD He MPeAYCMOTPEHO.

V' B03MOXHBLIN
BUpj 06uTaemMon
MapCcUaHCKon 6a3bl,
pa3pabarsiBaemont
B PaMKaXx IPoeKTa
Mars One.

€CMOTPA Ha TO, YTO BEPOATHOCTb OCYLLECTBAEHUSA
AAHHOTO NPoeKTa 6AM3Ka K HYAHD (K yKa3aHHOMY
CPOKY YeAOBEUYECTBO ABHO He ByAEeT pacnonaratb
TEXHUYECKUMU CPEACTBAMMU, AEAAOLMMU BO3MOXHbI-
MU MOAET K KpacHOM NAGHETE U HAXOXAEHME Ha HEW B
TeYeHE AAUTEABHOIO BPEMEHW), XEeAaHMe y4acTBOBaTb
B HEM Bbipa3uan okono 200 TbiC. YenOBEK. boablie Bce-
ro 3afBok noctynuao u3 CLUA — 24%. Ha BTopom me-
cte — UHans ¢ 10% ot obLuero uMcna 3anpocos. Aanee
cAepytoT Kutai (6%), Bpasuansa (5%), BeannkobputaHus,
KaHapa, Poccus, Mekcuka (no 4%) v apyrue. U3 oblue-
ro YMCAa KaHAMAATOB OTOOPOUHBLIM KomuTeT Mars One
Bblb6epeT NoTEHLMANbHbIX NEPECENEHLIEB.
3TOT NPOEKT YNOMSIHYT 3A€Ch HE AAS TOTO, UTOObI MPO-
HW3UPOBATb HAA TEMM, KTO TOTOB KynUTb BUAET «B OAWH
KOHeLl». BO3MOXHO, MHOTME M3 HUX MPOCTO HE MOHUMa-

QﬁgoP ° E)l(gfo

2013 ropy$txs

IOT, Ha YTO rOTOBbI NOWTH — ByAEM yBaxaTtb WX BblOop,
KakuM Obl CTPAHHbIM OH HU Ka3ancs. bonee BaXHbIMU
B 9TOM KOHTEKCTE ABASIOTCA KOCMMUYECKUE YCTPEMAEHHUSA
yenoBeyecTBa. \OAM CTPEMATCA OCBavBaTb NPOCTOPbI
BceAneHHOM, OHU XOTAT AeTaTb B KOCMOC, Yero 6bl MM
3TO HU CTOMAO. AAXe C PUCKOM AASl KMU3HU. Aaxe LEeHoM
XMU3HWU. M KOAMUECTBO XEAAKOLLIMX YYaCTBOBATb B MPOEK-
Te Mars One — AvLIHEEe TOMY NOATBEPXAEHUE.

bonee 50 AeT Ha3apa YENOBEYECTBO HAKOHEL-TO
peanM3oBan0 CBOK BEKOBYIO MEUTY M BbIPBaAOCb 3a
npeaenbl 3emMAn. Mbl oueHb 6bICTPO 0CO3HaAK cebs Koc-
MWUUYECKON PaCcom 1 YXXe HUKOTAA BHOBb HE CTAHEM PSIAO-
BbIM 6MOAOTMUYECKMM BMAOM. Mbl 3anyckaem CryTHUKU
1 OTNPaBASEM UCCAEAOBATEALCKUE 30HABI K APYrMM MAA-
HeTaM. Mbl X1BEM W pabotaem B kocMoce. Mbl U3yya-
eM BceneHHyo 1 CAeAMM 3a TEM, YTO B HEW MPOUCXOAMT.
Mbl BbIWAKM Ha MEX3BE3AHble MPOCTOPbl (8 KOrpa-Hu-
6yAb BbIAEM M Ha MeXranaktuueckue). Y Hac HeT nyTu
Hasaa. Mbl ByaeM MATH Briepea, HacTOMUMBO NMPEOAOAE-
Bas BCE TPYAHOCTU, KOTOPbIE HAC OXMAAHOT.

A Tenepb, ocTaBUB naoc, BepHemcs «¢ Hebec Ha
3eMAI» U noroBopuM 0 2013 roae — o npobaemax, ¢ Ko-
TOPbIMW CTOAKHyAGCb MWPOBasi KOCMOHaBTUKa, U O ee
CBeplUeHUsIX. Huxe npeacTaBAaeHa AecsiTka Haubonee
3HAUMMbIX MPOLLAOTOAHMX COOBLITUI B KOCMUWUYECKOM OT-
pacav (XypHanbHas BEPCUS).

4  BcenenHas, NpOCTPaHCTEO, Bpems!

Www.universemagazine.com



KOCMOHABTUKA B

OCHOBHBIE COBbITUA I'OA

3anycK NHANNCKOro
M3pPCNAHCKOro 30HAQ

OTnpaBka MEXMNAaHETHOro  annapa-
Ta «MaHranbsiH» K Mapcy ctara OrpoMHbIM
AOCTUXEHUEM WHAMMACKOM KOCMOHAaBTUKM.
B npeablaylume ropbl K KpacHow naaHete
AE€TaAu TOAbKO aBTOMAaTUYECKUE CTaHLMK,
3anyuieHHble CCCP, CLLUA, AnoHunewn n EBpo-
now, Npuyem eBponenckuii annapatr Mars
Express BbiBeAa Ha npoctopbl COAHEUYHOWM
CUCTeMbl POCCUICKas pakeTa-HOCUTENb.:

3anyck «MaHraabsiHa» COCToAACA 5 HOsI-
6ps 2013 1. U3 KOCMMUYECKOTO LIEHTPa UMEHM
[AxaBaHa Catuiua Ha ocTpoBe LLpuxapukora.?
Moutn Mecsl, KOCMUYECKUIM anmapar Haxo-
AVACS| H3 OKOAO3EMHOM opbuTe, MOCTENEHHO
yBEAMUMBAA BbICOTY arnores CBOEN OpOuTHI.
Mo3aH1Mm Beuepom 30 Hos6pst 6opTOBbIE ABU-
rateAv cCHoBa 3apabotanu, U 30HA OTNPaBUACS
K Mapcy, OKPECTHOCTEN KOTOPOro OH AONKEH
AOCTWUYb B ceHTAbpe 2014 T.

OAHa U3 TAaBHbIX 3aAa4 MUCCUKU — «Hay-
YUTbCH AETaTb K APYrMM NAaHeTam». UMeHHO
NosToMy HayyHas nporpamma «MaHranbs-
Ha» He CTOAb O6LUMpPHa, Kak, Hanpumep, Y
€ro aMepuKaHcKoro cobparta 3oHAa MAVEN,®
OTNPaBMBLLETOCS K TOMY Xe HebecHomy Te-
AY AByMSI HEAEAIMU MO3xe. EcAn MHAMMLaM
YAQCTCA BbIBECTU CBOW anmapar Ha apeoLeH-
TPUYECKYHO OPOUTY, OHW HAMEPEHbI U3YUNTb
MapCUaHCKyto atmMochepy U NPoBECTU HOTO-
rpadupoBaHmne noBepxHocTn Mapca.

Ho paxe ecAn 3Toro He CAyYMTCs — Koe-
YTO BCE PaBHO YXE CAEAaHO: YAETETb OT
3eMAM B AGAbHUIM KOCMOC YAGETCS HE BCEM.
HeaaBHAA Heypaua poccuiickoro «doboc-
IpyHTa» — AULLIHEE TOMY MOATBEPXAEHUE.*

Msirkas nocaaka
«YHaHb3-3» Ha AyHY

Mbl yxe cTaav 3abbiBaTb, YTO MNEPBbLIM
HebecHbIM TEAOM, Ha MOBEPXHOCTb KOTOPO-
IO COBEPLUMA MSTKYH MOCaAAKY PYKOTBOPHbIN
annapar, 6bina AyHa. Moutn 40 AeT (nocae
rnoAeTa COBETCKOM MEXMAAHETHOM CTaHLMK
«\yHa-24»°) BCE WCKYCCTBEHHbIE OOBLEKTHI
napaAM Ha Hee WCKAHOUUTEABHO C KOCMM-
YECKUMU CKOPOCTSIMU. W BOT NOCAE AOATOTO
nepepbiBa AyHHOe 6e3MoABME ObINO Hapy-
LIEHO KWUTAWCKUM 30HAOM «YaHb3-3». Cay-
ymnocb 310 14 pekabps 2013 1.8 Yepes

1BMB Ne9, 2009, ctp. 21

2 BMB Ne12, 2013, ctp. 26

3 MAVEN (Mars Atmoshere and Volatile EvolutioN,
«9BONOLIMSA aTMOCHEPDI U AETyumX BellecTB Ha Mapce») —
BMB Ne12, 2013, ctp. 24

4BMB Nel11, 2011, ctp. 26

5 BMB Ne12, 2005, ctp. 32

8 BMB Nedl, 2014, cTp. 16
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CneBa — mocajoyHas CTyneHb
~«YaHb3-3», clipaBa — JYHOXOA,

HECKOABKO YaCOB C MOCAAOYHOM CTyNEHU Ha
MOBEPXHOCTb HOYHOrO CBETMAA CbEXan Ay-
Hoxop «tOWTy» (ero umsa 6bIA0 BbIGPaHO ny-
TeM WHTEPHET-TONOCOBaHMSA), OCHALLEHHbIN
ABYMSl MapaMu KaMep, a Takxe anbGa-peHT-
TEHOBCKMM W MHOPaAKpPaCHbIM CrEeKTpoMe-
Tpamu. Kpome Toro, Ha €ero AOHHOW 4Yactu
CMOHTMPOBAH PAAMOAOKATOP, MO3BOASIO-
LW M3yuaTb CTPYKTYPY MPyHTa AO FAYOUHbI
nopsiaka 30 M U AYHHOW KOpbl A0 OTMETKM B
HECKOAbKO COTEH METPOB.

CBOKO Nporpammy WMCCAEAOBaHMM Ny-
Hbl Kutal npoBo3raacua nout 10 aet
Ha3aA. Ha nepBom ee 3tane nAaHMpoOBa-
AOCb W3Y4YEeHUE ECTECTBEHHOr0 CMyTHWKa
Hallen MNAaHEeTbl C CEAEHOLEHTPUYECKOM
opbuTbl. ATOT 3Tan ObiA YCMELIHO pPeaAu-
30BaH B XOA€ MOAETOB CTaHUMM «YaHb3-1»
M daHba-2».” BTOpoi 3atan npeasycmarpu-
BaeT MCCAeAOBaHUS HEMOCPEACTBEHHO Ha
MOBEPXHOCTU. ATUM 3anumyTcs «YaHb3-3» U
«fOnTy». Ha TpeTbem 3Tane 3anAaHUMpPOBa-
HO OCBOEHWE TEXHOAOTMM BO3BpPALLEHUS
Ha 3emato. Ana atoro B 2017 r. KuTanckue
cneunanncTbl cobupatotcs 3anycTuTb aBTo-
MaTMYECKYHO CTaHLMIO, KOTopasa OmycTuTCA
Ha AYHHYIO MOBEPXHOCTb, BO3bMET 06pas-
Libl TPYHTa U COBEPLUMUT 0bpaTHbIA nepenet
no MapLpyTy «\yHa-3eMASI».

HeTpyaHO 3aMeTUTb, UTO KUTaMCKas Npo-
rpaMma B TOYHOCTM MOBTOPSIET COBETCKYIO,
ocyuectBAaBLuytoca B 1960-1970-e roabl.

OAHOBPEMEHHO C peaAn3aluen TPeTbe-
ro atana Kutamubl AOAKHbBI ONPEAEAUTLCS C
AAABHEMLUMMM LaramMu No OCBOEHM0 Ny-
Hbl — OTNPaBAATb TyAa YEAOBEKA WMAM HET.
M xota o nuAoTMpyeMon muccuun B lNopHe-

7BMB Ne11, 2007, ctp. 19; Ne10, 2010, ctp. 24

6eCHOM rOBOPST C OCTOPOXHOCTbIO, BEAU-
Ka BEPOATHOCTb, YTO ByAET BbIBpaH MMEHHO
Takow nyTb. [0 KpaviHel Mepe, aMepUKaH-
CKMM acTpoHaBT I9aABWMH OappuH  (Edwin
«Buzz» Aldrin) — BTOpO YEAOBEK, CTynuB-
LUWA Ha AYHHYHO MOBEPXHOCTE® — cuuTaeTt
UMEHHO Tak. B Hauane pekabps 2013 r. oH
BbICKa3aA MHEHWE, YTo 13-M 3EMAAHUHOM,
NoceTUBLUMM /A\yHY, CTAHET UMEHHO KUTaELL.

3anycK eBpoOnemncKon
aCTpOMEeTpU4ecKom
obcepBaTopumn

Hauano peannsauun EBponernckum koc-
MWYECKMM areHTCTBOM npoekta Gaia He Ha-
LLIAO AOAKHOIO OTpaxeHus B MMpoBbix CMHU,
XOTSl CMeLManUCTbl YBEPEHBI, YTO MOCAE ero
3aBepLUEHNS HALLW MPEACTABAEHUS O 3BE3A-
HOM OKPYXeHMM COAHLIA U CTPYKTYPE HaLLEN
[anaKTMKM MOFYT CyLLECTBEHHO W3MEHWTb-
cA. 3anyck HOBOro TeAeckona, NpeAHasHa-
YEHHOr0 AASl CBEPXTOYHOIO OMPEAEAEHUS
NMapanrakcoB M COBCTBEHHbIX ABWXEHWI
MUAAMapAa 3Be3A MaeuHoro MyTu, 6biA Npo-
ussepeH 19 pekabps 2013 . ¢ KOCMOAPO-
Ma Kypy (PpaHuysckas [BuaHa) C NOMOLLbIO
POCCUMCKON paKkeTbl-HocuTeAst «Coto3-CT-b.
Annapart 6yaeT paboTtatb B Touke AarpaHxa
L, cuctembl «3eMas-CoOAHUE» Ha NPOTAXE-
HWUM NATU AeT.®

MNepBoe nHonAaHeTHoe bypeHune

6 deBpansi NOCAE AAMTEAbHOM MOAFOTOB-
Kn mapcoxop Curiosity 3aaefCTBOBaA CBOW
6ypOBOW MHCTPYMEHT U NMPOCBEPAUA NEPBOE

8BMB Ne6, 2005, cTp. 34; Ne10, 2010, cTp. 29
9 BMB Ned, 2014, ctp. 11
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B KOCMOHABTUKA

0TBEPCTME B OOAOMKE MHOMAAHETHOM Mo-
poabl, noayuuswem umsa John Klein.’* Ao
Hero MoAobHYIO omepauumio NMpousBena yxe
YyNOMsAHYTass COBETCKasA CTaHUUA «/\yHa-24»,
A0ObIBLIAS 06pasLibl AYHHOTO FpyHTa C ABYX-
METPOBOM rAYOMHbI, OAHAKO OHa pabotana
He Ha APYroi NAaHETeE, a Ha CNyTHUKE 3EMAU.

A OTBepcTHe, Tpo6ypeHHOe MapCOXOAOM
Curiosity (NASA) B 0610MKe cKanbHON
MOPOALI, MoNnyYuBuIieM HazBanue John Klein.
B pe3ynbTaTe 3TOW OMEpPayum CreuanmncTbt
MONYYUIN AOCTYI KO «BHYTPEHHOCTAM»
06710MKa, a TaKKe A06bIIN 3HAYUTENbHOE
KOJIMYECTBO MOPOUIKO06pa3HOro Marepuana
ANA AanbHEMUINX aHANN30B.

NccneaoBaHNS1 AYyHHON
3K30cdephbl

AmepukaHckui annapat LADEE, sany-
LWEHHBbIN 7 ceHTAbps 2013 1., BblEA Ha
CENEHOLEHTPUYECKYIO OpPOUTY MoUTH yepes
Mecal. B TeueHve caepyolmx ABYX HEAEAb
OCYLLECTBASINOCb MaHEBPUPOBAHWE, KOTO-
poe MO3BOAMAO 30HAY 3aHSATb KPYroBytO Op-
6uTy BbicoTOM 0KOAO 250 KM. C cepeauHbl
HoABOPA, MOCAE MPOBEPKU PabOTOCTIOCOOHO-
CcT1 060pyAOBaHUSA, HAYaAOCh BbIMOAHEHWE
Hay4yHOW NporpamMmMbl MUCCUK. L

LADEE — yxe ueTBepTbii KOCMUYECKUI
annapart, ornpaBAeHHbIM NASA K AyHe 3a
nocnepHne 5 aet. Ero npeaLlectBeHHWKH
LRO* u GRAIL® 3aHWMaAMCb B OCHOBHOM
¢dororpadmMpoBaHMeEM MNOBEPXHOCTU Halle-
ro CryTHUKa W W3YyYEeHWeM €ero BHYTPEeH-
Hen CTpyKTypbl. HOBbIV aBTOMaTUYeCKui
pa3BeAYMK AONKEH WCCAEAOBATb MbIAEBOE
OKpYXeHue A\yHbl, a Takxe COCTaB U U3MEH-
UYMBOCTb AYHHOW 3K30Cdepbl (Ype3Bbluait-
HO paspeXeHHOW ra3oBoW 0OOAOUKM) AO
€e BO3MYLUEHUS AAAbHEWLLEN AEATEAbHO-
CTblO YeAoBeKa. Kpome Toro, maaHUpyroTcs
UCMbITAHUSI CUCTEMbl ABYCTOPOHHEN Aa3ep-
HOM CBSI3U, KOTOPas NO3BOAMWT CYLLLECTBEHHO
YBEAWUUTb CKOPOCTb NEpPEeAauu AaHHbIX MO
CPaBHEHUIO C CYLUECTBYIOLIMMU CUCTEMA-
MU. MNepBble SKCNEPUMEHTbI C HEN COCTOS-
AUCb YXe B Hosi6pe 2013 T.

19BMB Ne2-3, 2013, c1p. 19

1 BMB Nel1, 2013, ctp. 19; Ne12, 2013, cTp. 27
12 BMB Ne6, 2009, ctp. 2; Ne11, 2010, ctp. 4

13 BMB Ne 9, 20141, ctp. 22; Ne12, 2012, c1p. 22

6 BceaeHHas), NpOCTPaHCTBO, Bpems!

Voyager 18 me>k38e3AHOM
NPOCTPaHCTBe

Cneunannctbl NASA noAyuMAnM HapAEXHOE
MOATBEPXAEHUE TOro, YTO MEXMAAHETHbIV
30HA Voyager 1 HaKOHELTO BbILLEA HA MEX-
3BE3AHbIe MpocTopbl. M cAyumnaoch 310 elle
25 aBrycta 2012 .} (Tak uto, No-XopoLUeMy,
370 COObITUE AOMKHO ObIAO ObITb YNOMSHY-
TO B NpeAblayLllem Bbinycke «MToros....»). Xora
C 3TUM YTBEPXAEHUEM COrAacHbl He Bce. Cy-
LLLeCTBYET MHEHWE, YTO Ha CaMOM AeAe 3TOT
KOCMMYECKMI annapar AOCTUTHET TpaHuL,
COAHEYHOM cUCTeMbI ellie He ckopo. Ho Hapo
NpKU3HaTh, YTO YEAOBEUYECTBOM MPOMAEH Omnpe-
AENEHHbIV pybex B 0CBOEHWW BCEAEHHOMN.

Ha4ano kommepyecKkom
3KCNAYaTaUWN HaCTHbIX
HocuTenemn

B MWHyBLUEM roAy YacTHas KOCMOHABTUKA
ABWranach Brepes eCAv U He CEMUMMABHBIMM
Laramu, To, N0 KparHe Mepe, BNOAHE YBEPEH-
Ho. CBOW BTOPOM pPeryAspHbIA PENC COBEPLLMA
rpy30Boi kopabab Dragon.’® Hauaavch none-
Thl K MKC kopabasi Cygnus komnaHuu Orbital
Sciences Corporation.’® Ho, noxaayi, 0CHOB-
HbIM AOCTWXEHMEM «4acTHUKoB» B 2013 T.
CAEAYET MPU3HATL HAYaA0 KOMMEPUECKOM IKC-
nAyataumm paketbi-Hocutenst Falcon 9 (Bepcus
v.1.1) komnaHun SpaceX. CBoM KBaAMdUKa-
LIMOHHBIM MOAET pakeTa COBEPLUMAA B KOHLE
CEHTAOPA MPOLLAOMO roAd, @ B NEPBbIX YACAAX
AEKabps yXxe BbiBEAA Ha OPOUTY TEAEKOMMYHU-
KaLMOHHbIM cnyTHUK SES-8.

Crapr TAXKenown
pakerst Falcon 9
(v.1.1) xoMmanuu
SpaceX ¢ mycKoBoM
nnomwaaxu SLC-42
aBuabassr
Banpen6epr
(mrrar Kanudopuus)
29 centabpa 2013 r.

YuntbiBas HU3KYHO CTOMMOCTb YCAYr KOM-
naHun SpaceX (55 MAH AOAAPOB 3a MyCK, YTO
CYLLECTBEHHO HUXE, YeM Y paKeT «[1poToH-M»,
Ariane 5 1 «3eHnT-3SL»), MOXHO cuuTaTh, YTO
Ha MMPOBOM PbIHKE MYCKOBbIX YCAYT MOSABUA-

BB Ne10, 2013, cTp. 14

15 B 2012 . cOCTOAACS YCMELLHbI AEMOHCTPALMOHHbIN
MOAET 3TOr0 KOCMUYECKOro annapara — BIMB Ne6, 2012,
cTp. 4; Ne4, 2013, ctp. 30; Ne5, 2013, ctp. 28

16 BMB Nel4, 2013, cTp. 25

€Sl HOBbIM CUABHbBIN UIPOK. 3TO Cpasy Xe npu-
BENO K NepepacnpeAeNeHnto 3aKa3oB MeXAy
OCHOBHbIMK Onepatopamu. Ecav BepHa WH-
dopmaums o Tom, 4to B noptdene y SpaceX
yxe 6onee 50 3aKka30B, MOXHO FOBOPWUTL 06
OYEHb XOPOLLWX NEPCMEKTUBAX.

MoneTbl npaHcKnx obe3bsH

B 2013 r. B Wcnamckor Pecnybavke
MpaH 6bIAM OCYLLECTBAEHbI ABa MOAETA MO
cy60opbUTAaAbHON TPAEKTOPUM «C yYacTUEM»
06e3bAH. O NMepBoM M3 HUX 0OBABUAK 28
AHBapA,Y” o BTopoMm — 14 pekabps. 10 He
3HAUMT, YTO MYCKU COCTOSIAMCb UMEHHO B 3T
AHW. YunTbiBas 3aKpbITOCTb MPAHCKOM KOC-
MUWYECKON NPOrpamMmebl, BO3MOXHO, UTO OHU
ObIAY NPOBEAEHbI HECKOABKUMU AHAMMU pa-
Hee. Bnpouem, He 3T0 rhnaBHOe.

SKCNEPUMEHTbI C XMBOTHBIMM HaYaAUCh
B MpaHe HECKOALKO AeT Halaa. B 2011-2012
IT. COCTOSIAUCb ABA@ MOAETA PAKET C «KarncCyAow
XM3HW» (TaK MpPaHCKKE CreuuanncTbl Has3Ba-
AM KabuHy Kopabasi). B 0boux cayuasx B HeR
HaXO0AMAUCb 06e3bsiHbI, M 06 OHW BEPHYAUCb
Ha 3eMAl0 MepTBbIMU. A BOT ABa MyCKa, Npo-
M3BEAEHHbIE B YyLLEALLEM roay, 6biAv ycnelu-
HbIMW. W NyCTb XMBOTHbIE COBEPLLUMAM AULLIb
«MPbDKKU B KOCMOC», @ HE OPOUTAAbHbIE MOAE-
Tbl — BCE PABHO UX HAAO MPW3HATb 3aMETHbI-
MU AOCTMXKEHUAMU MPAHCKUX PaKETUMKOB.

MpaH — oAHa M3 HEMHOTUX CTpaH, peau-
3ylOLLMX COBCTBEHHYIO MUAOTUPYEMYIO MNPO-
rpammy. MAaHMpyETCs, YTO NEPBbIA MPAHCKWI
KOCMOHaBT NnobbiBaeT B kocmoce B 2017 1. Be-
posiTHee BCEro, 310 Toxe ByAeT MOAET Mo cyb-
0pPOUTaABHON TPAEKTOPUW. XOTA, MOXET ObliTb,
MpaHLaMm YAACTCSi COBEPLLWTb MPOpPbIB, U OHW
CO3AAAYT KOPabAb, CMOCOOHbINA AOCTAaBUTbL KOC-
MOHaBTa Ha OKOAO3EMHYtO opbuty. Ho He
6yAeM CreLunTb C BbIBOAGMM — BEAb AO Ha3Ha-
YEHHOr0 CPOKa OCTaAOCh COBCEM HEMHOTO...

IO>kHaa Kopesa — 11-91
KOCMMYecKas Aep>kasa

30 sAHBaps 2013 r. ¢ KOXHOKOPENCKOrO
KOCMOAPOMa Hapo COCTOSIACA 3aryCcK pake-
Tbl-HocuTEA KSLV-1'8 (yacto ee mo MmeHU
KOCMOAPOMa TaKXe HasblBatoT «Hapo») ¢ 1c-
CAEAOBATEALCKMM  CMyTHUKOM  STSAT-2C.%°
Crapt 6biA ycneluHbIM. Takum 0bpa3om, Pe-
cnybavka Kopest Bolna B «BOAbLLIOM KOCMU-
YeCcKui Kny6» Ha npaBax 11-ro ero yyacTHUKa.

«yTb K craBe» pas HOxxHoM Kopen 6bin
HenpoctbiM. Co3paHWe COBCTBEHHOIO KOC-
MUYECKOr0 HOCUTEAS] 3aHSIAO noutn 10 Aet
M BEAOCb C yyaCTMeM poccuickoro LleHtpa

17 BMNB Ne2-3, 2013, ctp. 34

18 Korean Space Launch Vehicle («Koperckuit
KOCMUYECKUI HocuTeAb») — BMB Ne2-3, 2013, cTp. 35

19 STSAT — Science and Technology Satellite (<HayuHbIi 1
TEXHOAOTUUECKUI CMYTHUK»)
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umMeHn M.B.XpyHuueBa (ero COTpyAHUKK pas-
pabotav NepByto CTyNEHb pakeTbl). Mepsyto
MOMbITKY CTaTb KOCMUYECKOW AEPXaBOK CTpa-
Ha npeanpuHsana B asrycte 2009 r. Ho co-
CTOSIBLUMIACS TOTA@ CTapT OblA HEYAQUHbIM:
HEeLLTaTHO OTAEAVAWUCH CTBOPKM FOAOBHOIO 06-
TEKATEAS U CMYTHWUK Ha OPOUTY HE BbILLIEA.

KomoMm BbllLEeA U BTOPOW «BAMH», KOTO-
pbii KOPEWLbl MOMbITAAUCh <UCMEYb» TFOA
cnycts. Ha 10T pa3 aBapus NpousoLlIAa Ha
yyacTke paboTbl NEPBOW CTyNEHMW.

A\Ba ropa yLIAO Ha To, YTo6bl MOArOTOBUTL-
€Al KTPETbEMY CTapTy. EFro HECKOABKO pa3 oTkAa-
AblBaAW, onacasCb HOBOW HeyAauW: CHavana
nepeHecAv ¢ aBrycta 2012 r. Ha OKTA6pb, No-
TOM Ha HosI6pb, 3aTEM — Ha AHBapb 2013 T. U
BOT B CAMOM KOHLIe MEPBOro MecsiLia yLleALLe-
IO rOA@ MyCK COCTOAACS U BbIA YCTELIHBIM.

EAMHCTBEHHOE, UTO OMpaYano NPasAHUK
IOXXHOKOPENCKUX PaKETUMKOB — TO, uTo Ce-
BepHaa Kopes 3anyctraa CBOW CMyTHWUK Ha
noATopa Mecsilia paHblue.?° B atom Bonpoce
MAEMN uyuxe?! okasaAncb IGGEKTUBHEE Pbl-
HOUYHOM 3KOHOMMKM.

Tem He MeHee, yCreLLUHbIM 3amnyCK HocuTe-
A KSLV-1 pan MOLLHBIN UMMYALC AN TPOAOA-
XeHusa B HOxHon Kopee paboT no pakeTHoM
Tematunke. [ocyAapCTBOM MOCTaBAEHa 3apava
K 2020 . y>xe 6e3 MHOCTPaHHOM NOMOLLM Pas-
paboratb 6oAee MOLLHYO pakeTy KSLV-2.

20BMB Ne12, 2012, ctp. 34
2L Yyuxé — odrumManbHas CeBEPOKOPeNCKast MAEONOTHS,
npoBo3rAalleHHasn B 1955 r. Kum Up CeHom.

B MWHyBLLEM FrOAY 3arOBOPUAM U O FOXKHO-
KOPEMCKOM AYHHOW nporpamme. BbicaxwuBatb
KOCMOHaBTa Ha /\yHy KOxHaa Kopesi noka He
cobuvpaetcs, Ho HaMepeHa OTNPaBUTb Ha Mo-
BEPXHOCTb HOUHOTO CBETUAG AYHOXOA.

Ha4ano pedopmbl pakeTHO-
KOCMmn4ecKkomn otpacAn PM

O TOM, UTO paKeTHO-KOCMMUYecKas OT-
pacAb Poccun Hyxaaetca B pedopmupo-
BaHWM, TOBOPST yXe Bonee Tpex AeT. XotA
HEOBXOAMMOCTb 3TOT0 MOSIBUAACH FOPa3p0
paHbllie — elle A0 TOro, Kak Hauyanacb He-
CKOHYaeMas cepua aBapui POCCUMCKUX pa-
KET U CnyTHWKOB. Ho, Kak 310 YacTo bbIBaET,
pedopMy OTKAAAbIBAAM «Ha MOTOM», MOKa
AAAbLLIE TSHYTb CTaAO HEBO3MOXHO. «[pe-
AENOM TEPMEHUS» CTana aBapUa PaKeTbl-HO-
cutens «[poToH-Mp», cAyuMBLLIGACA 2 MIOAA
2013 . (MHOXECTBO TEAE3PUTENEN MOAYUUAK
BO3MOXHOCTb HabBAOAATL €€ B MPSAMOM 3bU-
pe). OHa HaHeCAa CEPbE3HbIM yAap MO peny-
TaUuMn POCCUMCKON KOCMOHABTUKKU, U AaXe
ycnelLHble Nycku «[poToHOB» oceHblo 2013
I. HEAb3A CuUMTaTb BOCCTAHOBAEHMEM MO3M-
UM PO Ha MMPOBOM PbIHKE MYCKOBbIX YCAYT.
MprYnHOM aBapum, BbIACHEHHOW B PE3YAbTa-
Te paboTbl CAEACTBEHHON KOMMWCCUW, OKa3a-
AVCb HEMPABUALHO YCTAHOBAEHHbIE AQTUMKU
YIAOBbIX CKOPOCTEW — MPW MOHTaXe WX 3a-
Kpenuau ¢ olinmbkon B 180 °. Kak roBopuTes,
6e3 KOMMEHTapUEB.

KOCMOHABTUKA B

MepBbiM WAroM pedopmMbl CcTana cMe-
Ha pykoBoAcTBa deaepanbHOro KocMuue-
CKOTro areHTCTBa. B oktAbpe 6bIA OTNPaBAEH
B OTCTaBky Bnapumup [lOoNoOBKWMH, BO3-
rAABAABLUMIA  «POCKOCMOC» UyTb 60AbLLE
ABYX AeT. Ero mecto 3aHAA Oner OcrtaneH-
ko. lpou3owAn 1 Apyrme KappoBble ne-
pectaHoBKM. A 2 pekabps [pesnpeHT
Poccuiickorn ®depepauuy noanvcan ykas
0 pedopMUPOBAHUN OTPACAU. AOKYMEHT
npeaycmaTtpuBaer cospaHve O6beauHEH-
HOM PaKETHO-KOCMUYECKON Kopnopawuuu,
B COCTaB KOTOPOW BOMAYT NPaKTMYECKH BCE
NPeAnpusTUsl, paHee MOABEAOMCTBEHHbIE
«Pockocmocy». DyHKUMKM CaMOoro areHTcTa
TaKXe MEHSIIOTCS: Y HEFO OCTaHYTCS TOAbKO
LleHTpaAbHbIM annapart, Hay4YHble yupexae-
HWA U Ha3eMHas MHOPACTPYKTYpa.

Crapt pedopmM MOXHO TOABKO MNPUBET-
ctBoBath. [lpaBaad, BbIOPaHHbIM  BapuaHT
MPEACTOSILLMX M3MEHEHWM He AaeT rapas-
TUW UCNPaBAEHUA CUTyaLuK; Boaee Toro, ecTb
OMaceHusl, UTO MOAOXKEHUE AEA MOXET TOAb-
KO YXYALIMTBCH M K CYyLUECTBYHLUMM HbIHE
npobaemam npubassaTca HoBble. Ha ¢popmu-
poBaHWe KopropaLuy YAAET He MeHee MoAy-
Topa AET, @ 3HauWT, MEPBbIE MAOABI pedopm
Mbl ByAeM «MoXuHaTL» He paHee 2015 roaa.
A 0 TOM, NPaBUAbHbIN AW BbIGPAH MyTb, MOXHO
6YAET paccyAaTh eLle YEPE3 HECKOABKO A€T.

A Tenepb — noapobHee 06 yxe ckasaH-
HOM X1 MHOTOM APYrom.

[TAJIOTUPYEMBIE ITI0JIETHI

CTaTucTnKa NoNeToB

B ylweawem roay B KOCMOC CTapTOBaAu
NATb MUMAOTUMPYEMbIX KOpabAei: ueTbipe poc-
CUNCKMX U OAMH KUTANCKUI. TOYHO TaKoe Xe
KOAMYECTBO MYCKOB KOpabAew ¢ aKunaxamu
Ha 60pTy HLIAO MPOM3BEAEHO FOAOM PaHee.

Ewe pABa noneta, Hauatble B 2012 1., 3a-
BepLKnAnChL BecHor 2013 T.

Bce cocroaBLuKecs MOAETbI ObIAM MAA-
HOBbIMW.

BepositHee Bcero, B nepuop 2014-
2016 IT. COXpPaHWUTCA aHaAOrMyHas WHTEH-
CUBHOCTb  MUAOTUPYEMOM  KOCMUUYECKOM
AEATEABHOCTU (MO 4-5 NYCKOB €XEroAHo).

Ha okonosemHoi opbute B 2013 TI. pa-
60Tan 21 KOCMOHABT — POBHO CTOABKO XE€,
CKOAbKO B 2012 . AeBATb U3 HUX UMEAU POC-
CUIMCKOE MPaXAAHCTBO, LLIECTEPO — aMEPUKaH-
CKOE, TPOE — KUTaNCKOE, OAMH — UTAAbSHCKOE,
OAMH — AANOHCKOE Y OAMH — KaHaACKOE.

HecnoXHO 3amMeTUTb, 4YTO 3TM  AaH-
Hble MPAKTUYECKU «MOA KOMUPKY» MOBTOPS-
10T MHbOPMaLMIo U3 MpeAblAyLLero ob3opa.
EAVMHCTBEHHOE OTAMUME — FPaXAAHCTBO KOC-

MOHaBTa EBPONEnCKoro KOCMUUYECKOrO areHT-
cTBa (rpaxaaHuH UTtanmm CMEHWA roOAAaHALA).

B 2013 . B kocmoce nobbiBan0 LIECTb
«HOBMYKOB»: ABOE POCCUSIH, ABOE KUTAWLEB,
OAVH aMepUKaHeL, U OAVH UTaAbAHELL.

Kcratn, rpaxaaduH CLUA B atoin Kate-
rOpuMU MOABUACA BMEPBbIE 3@ MOCAEAHME
Tpu ropa. Ao 2010 r. OCHOBHOM KOHTUHIEHT
«BrepBble AeTaBLUMX» COCTaBAAAM MMEHHO
aMepUKaHUpbl.

Cpenu Tex, KTo A€Tan B kocmoc B 2013 .,
6bIAV ABE XEHLLMHbI: aMeprKaHka KapeH Haii-
6epr (Karen Nyberg) n kutasiHka BaH fAnuH.

LLlectb KocMOHaBTOB — poccusiHe Oner
HoBuukuin, EBreHnn TapeakmH n PomaH Po-
MaHEHKO, aMepuKaHLbl KeBuH ®opa m To-
mMac MapwbepH (Kevin Anthony Ford,
Thomas Marshburn), kaHapeu Kpuc Xaa-
ounp (Chris Hadfield) — otnpaBuancb Ha
opbuty ewle B 2012 1., a BO3BpaTUAWUCH Ha
3emato BecHow 2013 T. ELue Lwectepo — poc-
cusiHe Oner KotoB, Ceprert PssaHckuin 1 Mu-
XauA THOpWH, aMepukaHLbl Malka XOnKWUHC
n Puuapa Mactpakkmno (Michael Hopkins,
Richard Mastracchio), anoHeu, Kontn Bakata

— BCTPETUAM HacTynAeHne 2014 ropa Ha OKo-
NO3eMHOW opbuTe. Ux Bo3BpalLeHWe Ha 3em-
A 3aNAAHUPOBAHO Ha BECHY.

06wuini «Hane» B 2013 . cocTaBUA
2088,9 uenoBeko-aHeN (5,72 uen.-AeT) 3T
nouty Ha 153 ueA.-pAHeln BoAblLe, YeM roAOM
paHee. BnepBble 3a nocAeAHUE TPU roAa CyM-
MapHaa MPOAONKUTEABHOCTb MOAETOB YBEAW-
ynAach, a He yMmeHbLUMAAch. Beero 3a nepuoa
¢ 1961 no 2013 rop BKAHOUMTEABHO 3EMAAHE
npobbiAv B Kocmoce 118,2 yen.-AeT.

Mo coctosiHuio Ha 1 sHBaps 2014 r. B
0pOMTaAbHbBIX KOCMUUYECKUX MOAETAX NPUHS-
Av yvactre 533 yenoBeka 3 35 ctpaH (476
MY>XXUUH U 57 XEHLUMH).

BHeKkopabenbHas AesITeALHOCTb

B 2013 r. 6bIA0 BbINOAHEHO 11 BbIXO-
AOB B OTKPbITbI KOCMOC — Ha LIEeCTb 60Ab-
we, yem B 2012 1.

Llectb BbIXOAOB 6blAM OCYLLECTBAEHbBI W3
POCCUICKOTO MOAYAS! «[UpC», NSATb — U3 ame-
prKaHckoro Moayaa Quest. CootBeTCTByHOLLIEE
KOAMYECTBO Pa3 MCMOAL30BaAAMCh POCCUICKME

BceneHHas), MpOCTpaHCTEO, Bpemst 7.



B KOCMOHABTUKA

NASA/Rick Mastracchio

A [Ba poccuiickux uneHa skunaxa MKC

27 pexa6ps ocylecTBUAN CaMbIii ANAUTENbHBIN
B UCTOPUU COBETCKOW U POCCUNCKON
KOCMOHABTUKM BLIXOA B OTKPLITLIN KOCMOC.
O61ee BpeMa nx Mpe6bLIBaHUA «3a 60pTOM»
CTAHLUU COCTaBUIO 8 YacoB 7 MUHYT.

ckadaHapbl «OpaaH-MK» 1M amepukaHcKue
EMU (Extravehicular Mobility Unit).

Bocemb BbIXOAOB HOCHMAM MAGHOBbIN Xa-
pakTep, TpK 6bIAV BHENAAHOBbLIMMU.

Bo BHeKOpPabeAbHON AEATeAbHOCTH Yua-
ctBoBano 11 yenoBek (B 2012 r. — 6 YENOBEK,
B2011r.—11,82010r.—14,82009 . — 21).

AmepurkaHeL, Kpuctodep Kaccuan
(Christopher Cassidy), poccuaHe ®epop HOp-
UMXMH U ArekcaHAP MUCYPKUH MOKUAaAK 6opT
CTaHuuu no Tpu pasa. UtaabaHeL /\yka Mapmu-
TaHo (Luca Parmitano), amepukaHubl Puyapa
MacTtpakkno M Malkn XonkuHC, poccusiHe
Oner KotoB 1 Ceprei PsizaHCKuIM BbIXOAVAM B
OTKPbITbIM KOCMOC ABaxAbl, MaBen BuHorpa-
AOB 1 PoMaH PomaHEHKO, a Takke aMepuka-
Hel, Tomac MapLu6epH — no 0AHOMY Pasy.

Oner KotoB 1 Ceprer PasaHcKuii Bo Bpe-
Msi BbIxoAa@ 27 AEKabps YCTaHOBUAU PEKOPA
MPOAOAXMTEABHOCTU PabOThbl B POCCUMCKMX
ckadaHapax — 8 yacoB 7 MUHYT. Mprumeya-
TeAbHO, YTO MPEABIAYLLMN PEKOPAHBIA MO-
Ka3atenb pabotbl B «OpaaHax» Takke Obin
AOCTUrHYT B 2013 I.: BO BpeMsi BHEKOpPabenb-
HOM AeTeAbHOCTM 16 aBrycta KOCMOHaBTbl
®epop HOpumxuH nM AnekcaHap MucypkuH
HaXOAMAUCH «3a BOPTOM» 7 YacoB 29 MUHYT.
HWKTO He oXuaaA, UTO 3TOT PEKOPA MPOAEP-
xutcs Bcero 4 mecsua u 11 pAHen.

O6Las MPOAOAKUTEABHOCTb MpedblBaHHS
AHOAEV B OTKPbITOM KocMoce B 2013 I. coctaBu-
Aa 5 cyToK 9 YacoB 26 MUWHYT, yBEAMUMBLLUCH
BABOE M0 CPABHEHMIO C MPEABIAYLLIMM FOAOM.

Kak BuauM, pabotra BHE CTaHUMK Mo-
NPeXHeMy OCTaeTCsi OTHOCUTEABHO PEAKUM CO-
6bITMEM B MUAOTMPYEMOW KOCMOHABTHKE, XOTst
CaMu KOCMOHaBTbI PaTytoT 3a yBeAnyeHue 06b-
€MOB BHEKOPAOENLHON AEATENBHOCTH.

CybopbuTanbHble NoAeTbI

B 2013 I. HE COCTOSINOCb HM OAHOIO CYy-
60pOUTAABHOTO MUAOTMPYEMOTO TMOAETa Ha

8 BcenenHas, NpocTpaHCTBO, Bpems

BbicoTax 6onree 100 KM (YCAOBHOM rpaHu-
ubl atmocdepbl U Kocmoca). Ho, cyaa no
BCEMY, MyCTOBaTb 3TOMy MOAPAa3AENy exe-
FOAHOTO OTYeTa OCTanoCb HepoAro. [locae
YCMELUHbIX AETHbIX UCMbITAHUM B MUHYBLLEM
roay camoneTa-Hocutenst «benbi Poilapb 2»
(WhiteKnightTwo) n paketonaaHa Enterprize
(bonee  M3BECTHOrO  MOA  Ha3BaHUEM
SpaceShipTwo)? oduuMansHO 06bABAEHO,
yto yXe B 2014 r. HauHyTCA WX PeryAsipHble
pevicbl ¢ naccaxvpamu Ha 6oprty. A 310 3Ha-
UUT, UTO HECKOABKO AECATKOB YENOBEK —
€CTECTBEHHO, NPU BAAronpPUSATHOM CTeYEeHUH
06CTOATEABCTB — MOTYT CTaTb «KOCMOHaBTa-
MUW». B mocaepytoLLMe rOAbl YUCAO YUYaCTHU-
KOB TaKMX MOAETOB BYAET TOAbKO PacTu.

B cBA3K C 3TMM CTOWUT BHOBb BEPHYTb-
CA K BOMPOCY: KEM Xe CuMTaTb U Kak Ha3bl-
BaTb NaCCaXuWpoB pakeTonAaHOB? JTa Tema
BOAHYET MHOMMX, HO OAHO3HAYHOrO OTBETa
noka Het. A0 HaCTOALLMX KOCMOHABTOB, CO-
BEPLUMBLLMX XOTA Obl BUTOK BOKPYT 3eMAv (B
TakOM 3HaYeHUWU 3TO CAOBO, MPUAYMAHHOE
Cepreewm lNaBnoBruem KoponeBbiM, ynoTpe-
6AAeTcA B POCCUIACKON PaKeTHO-KoCMuue-
CKOM OTPACAW3), OHW ABHO «HE AOTSATUBAIOT».
A Apyroro HasBaHUsi ANl HUX NMOKa He MpUAY-
MaAu. BO3MOXHO, KTO-HUBYAb 13 HaLUMX Y-
TateAen NPEANOXMT UTO-HUBYAb cTosiLLIEeE?

KOAMYECTBO AETaBLUMX B KOCMOC, COOT-
BETCTBYHOLLUMX «KOPOAEBCKOMY KPUTEPUIO»,
no coctofHMIo Ha 1 aHBapa 2014 r. po-
cturro 533 yenoBek. I1a uMdpa yxe npu-
BOAMAACH Bbille. A BOT B MexAyHapoAHOM
depepaumn  asapPOHaABTUKM  KOCMOHABTOM
cuuTaeTca Ato60oM YeNOBEK, NMPEOAONEBLLNIA
Ha Pa3AMUHbIX TUMAX A€TaAbHbIX annapaToB
YCAOBHYIO rpaHuLly atMocdepbl U KOCMOCa
(100 Km). Moa 3TOT KPUTEPWUI MOAMNAAAHOT,
KPOME Y4YaCTHUMKOB OpPOUTaAbHbIX MOAETOB,
TakXe NUAOT pakeTonAaHa X-15 Axo3ed Yo-
kep (Joseph Walker), npeoAOAEBLUWI «KOH-
TPOAbHBIN pybex» B 1963 T., U ABa NMUAOTa
SpaceShipOne Mainkn MeABUAA U YUABAM
BuHHu (Michael Melvill, William Binnie),
caenaslme ato B 2004 r. CyMMapHO KOAU-
4eCTBO KOCMOHaBTOB MO 3TOMY OMpeAene-
HUIO cocTaBAsieT 536 YenOBEK.

AmvepukaHckue BOEHHO-BO3AYLLHbIE
CUAbl MOLWIAM €elle AaAblie W NpUCBauBa-
toT 3BaHue «ActpoHaBT BBC CLUA» Bcem
BOEHHbIM MWAOTaM, COBEPLUABLUMM MOAE-
Tbl Ha BbicoTax 6oree 50 MuAb (80,5 km).
3TOMYy KPUTEPUIO COOTBETCTBYIOT €Lle He-
CKOAbKO YEAOBEK, Y4acTBOBAaBLUMX B UC-

22 BMNB Ne10, 2013, c1p. 25

23 EcAu 6bITb aBCOANOTHO TOUHBIM, B Poccum

KOCMOHaBTaMW Ha3bIBaKOT TeX, KTO MPOLLEA MOAHBIM KypC
06LLIEKOCMUYECKO MOATOTOBKM, CAAA COOTBETCTBYHOLLIME
3K3aMeHbl 1 MOAYUUA KBAaAUDUKALIMIO «KOCMOHABT-
ucrbiTatenb». TeM, KTO MO3AHEE OTMPABUACS B KOCMUUECKUI
TNOAET, NPHUCBAMUBAETCA NOYETHOE 3BAHUE AETUMK-
KOCMOHaBT.

nbiTaHUAX pakeTonAaHa X-15: Pobept Yait
(Robert White), Pobept Paluyopt (Robert
Rushworth), Axo 3HrA (Joe Engle),?* AxoH
MakKai  (John McKay), Yuabam Asw-
Ha (William Dana), Yuabsim Haur (William
Knight) u Maiika Aaamc (Michael Adams).?®

B psae cAyuyaeB B 3TO UMCAO BKAKOU@-
0T M 3KMNaXx Kopabas MHOropasoBOro Mc-
nonb3oBaHuA Challenger, B3opBaBLuerocs
28 aHBapAa 1986 I. uepes 73 CeKyHAbI MOCAE
cTapra. Ha 60pTy HaXOAMAKUCH CEMb YENOBEK,
Tpoe M3 Kotopblx — Mawka Cmut (Michael
Smith), Men Axapsuc (Jan Jarvis) n Kpucra
MakOandd (Christa McAuliffe) — BnepBble
NETEAU B KOCMOC. KopabAb AOCTUF BbICOTbI
14 KM, UTO AOBOABHO AAAEKO OT «KOCMUYe-
CKOW rpaHuubl». Tem He MeHee, B CBOMX pa-
60Tax HEKOTOPbIE UCTOPUKM YUUTBIBAKOT U UX.
Takum 06pa3om, MakCUMaAbHOE KOAUYECTBO
KOCMOHABTOB MPU Pa3HbIX CUCTEMAX MOACUE-
Ta MOXET COCTaBAfITb 545 UenoBeK.

?ér?\riz_- 3}

MocAe Hauyana MOAETOB MACCAXMPCKUX
paKeTonAaHOB 3Ta UMOpa HauyHeT CcTpe-
MUTEABHO PacTu WU, BEPOSITHEE BCErO, YXe
B b6AMXallLMe TpU ropa MOXET nepeBa-
AUTb 3@ TbICAYY, MPEBLICUB YACAO YYACTHU-
KOB OpOUTaAbHbIX 3KCNEAWLMA. Ho AMLb
npu YCAOBUM, UTO PaKeETONAaHbl ByayT Ae-
TaTb C TOM MHTEHCUBHOCTbIO, KOTOpas cen-
yac MpOrHo3upyetcs, a 3T0 MOXET ObiTb U
He TaK — HanpuMep, eCAM BO BPEMSI OAHO-
ro U3 NOAETOB NMPOU30OMAET KaKoW-AMb0 Tpa-
rMYECKUN UHLIMAEHT.

KcTatu, HeT HWYero 3a30pHOro B TOM,
YTO YYaCTHWUKOB CyBOpPOUTaAbHBIX MOAETOB
6yAyT MMEHOBATb HE KOCMOHaBTaMMU, a Kak-
TO MHauve. He npeteHayem xe Mbl Ha 3Ba-
HUE «AETUMK», KOTAQ OKa3blBaeMcs Ha 6opTy
aBuananHepa! Tak moyemy Hap0 MPETEHAO-
BaTb Ha YTO-TO MHOE NPW NMOAETE HA PaKETO-
NAaHe B KauecTBe naccaxupa?

24 To3xe HIA NPUHUMANA YUaCTUE B OPBUTAABHBIX MOAETAX
Ha KopabAsix MHOTOPa30BOro UCMOAL30BaHKA Space
Shuttle.

25 BB Ne2, 2012, cTp. 26
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KOCMOHABTUKA [

3AITYCKM KOCMUYECKHUX AIIITAPATOB

MHbOopMaLmMs 0 3amyckax KOCMUYECKMX anmnapaToB, OCyLLECTBAEHHbIX B 2013 r., npuBeAeHa B TabauLe.

llocTaBKa 3kunaxen u rpysos Ha MKC

Moner Ha KUTANCKYI0 OPOUTANbHYIO CTAHLUIO

ActpothusmnyecKkue uccnepoBaHua

Uccneposanue ten ConHeyHowm cuCTeMbI
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B KOCMOHABTUKA

lNycKoBas AeaTeAbHOCTb

Mpexae, YeM OUEHUTb MyCKOBYIO Aesi-
TeAbHOCTb KOCMUYECKKX AEPXaB B LMdpax,
HEeobX0AMMO CAEAaTb OAHY OTOBOPKY.

Mmeetcs uHPopmaLus 06 aBapuiiHOM
nycke, coctosiBliemca B MpaHe B deBpane
2013 r. OpuupanbHbIM TerepaH AaHHOE COo-
00LLIEHNe HUKAK HE KOMMEHTMPOBAA, He MOA-
TBEPAMA, HO 1 HE OMPOBEPT.

Hecmotpsi Ha 3To, cBeaeHuss 06 aBa-
pUK KaxyTcsa BECbMa AOCTOBEPHbLIMU, U 3TOT
MyCK peLleHo 6bIA0 YUECTb NPU MOABEAEHWM
CTATUCTUYECKUX WTOrOB 3@ MMWHYBLUWM FOA
(C uem cornacHbl He BCE aHAAUTUKM).

A Tenepb, Kak BCErAa, TOAbKO LMOPbI
N «<AEFKUW» aHaAN3.

B MUHyBLLEM oAy B pa3AMUHbIX CTPaHax
MUpa cTapToBann 82 paKeTbl-HOCUTEAS, LiE-
AbO KOTOPbIX IBASIACSI BbIBOA H@ OKOAO3EM-
HYt0 OPOUTY NOAE3HOI Harpy3ku PasAMUHOro
Ha3HauyeHUs. 78 MyckoB BbiAW YCNELLHbIMU,
yeTblpe — aBapUAHbIMMU.

Yucno sanyuleHHbix B 2013 r. HocuTe-
A€V MO CPaBHEHWIO C MPEABbIAYLUMM FOAOM
YBEAMUYUAOCH Ha 6 epnHULL (Ha 9,26%).

YpoBeHb aBapuiHocTM PH npu Kocmu-
yeckux ctaprax B 2013 r. coctaBun 4,87%,
YTO 3HAUYUTEABHO BbILLE, YEM FOAOM pPaHee.
Bce Hocutean CLUA, UHanK, AnoHun, HOX-
HoM Kopewu, koHcopuuyma Arianespace
BbINMOAHWAM CBOO 3apauy. B Poccun aBapumit-
HOCTb cocTaBuAa 3,12%, B Kutae — 6,67%.
He cmor AOCTMUb OKOAO3EMHOM OPOUTHI
CNyTHWK, 3amnylleHHbI MpaHom. ABapuen
3aKOHUYMACA EAMHCTBEHHbIV MYCK KOHCOPLIN-
yma Sea Launch.?®

Mo cpaBHeHuto ¢ 2012 r., Koraa CBOKO
AENTY B 06LLYt0O aBapWMHOCTb BHOCUAM HO-
BUUKKU «BOABLIOIO KOCMUYECKOTO KAyHa», B
MWHYBLLUEM FOAY PaKETbl Ha CTapTe TEPSIAU
NPU3HAHHbIE «M3TPbl» — Poccus u Kutan.

ABapuM  POCCUICKO-YKPaMHCKOM  pa-
ketbl «3eHunT-3SL» B deBpane M POCCUM-
ckoro Hocutenss  «[1poTtoH-M»  HaHecAu
cepbesHbli yllepb pakeTHO-KOCMUYECKOWM
oTpacAu Poccuu, Kak M MOCAEACTBUA 3ITUX
NPOWCLLIECTBUI, KOFAA TEXHUYECKME aCneK-
Tbl OK@3aAMCb OTOABWMHYTbI HA 3aAHWIM MAAH
NOAUTUYECKUMMU daKTopamMMu.

Kutaiubl B pAekabpe nepeHecar rmbenb
cBoero «4YaHuxaH-4B» oueHb CrokorHo, Co-
yts ee «pabounum MomMeHToM». B npuHumne,
Tak OHO U ecTb. M HapO OTA@Tb AOAKHOE KK-
TalNCKMM KOAAEFAM, NOHUMAIOLLMM, YTO MyTh
K 3Be3AaM He ycbinaH po3aMu, a OCTaetcA
«TEePHUCTOM AOPOron no3HaHus». He mela-
AO Bbl M pOCCUsIHAM NEPEHSTH TAKOW MOAXOA.

Kak 1 Bce nocaeaHHe roabl, 60AblLEe BCe-
ro CTapToB COCTOAAOCb B Poccun (32 nycka,
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10 BcenerHas), npocTpaHCTBO, Bpems!

39,02%). C yuetom nyckoB no nporpamMmmam
Sea Launch n «Coto3» B Kypy» 310 UMCAO YBE-
AMumnBaetcs A0 35 (42,68%). Hy uto x, 2/5
MMPOBOIO PblHKA MyCKOBLIX YCAYr — COBCEM
HenAoxo. EcAn, KOHeYHO, oueHMBaTb 3addek-
TUBHOCTb OTPACAM TOABKO M0 3TOMy MOKa3are-
ALO, YEr0, B NPUHLMNE, AEAaTb HEAB3S.

Mo cpaBHeHuto ¢ 2012 r. nyckoBasi ak-
TMBHOCTb Poccumn BO3pocAa Ha TpeTb (Ha 8
NyCKOB) U BEPHYAACh K ypoBHIO 2011 r. YBe-
AMUMAOCb  UYWUCAO MYCKOB  OTEUYECTBEHHbIX
HOCUTEAEN B WMHTEPECax HaLMOHAAbHOM KOC-
Muyeckor nporpammbl. Ecav B 2012 . Ta-
KOBbIX ObIAO YeTbIpe, T0 B 2013 1. — yxe 12.
HaAvLo No3UTUBHbIE CABUIN.

BoceMb pOCCUMCKMX MYCKOB, Kak 1 FOAOM
paHee, cocToAaAnch No nporpamme MKC.

Ha BTOpoe MecTo Mo 4uMcAy KOCMMue-
CKMX CTapTOB MOCAE ABYXAETHEFO NepepbiBa
BepHyAucb CLUA. 3a 310 OHM AOAXHbI «BAa-
rOA@PUTb» YacCTHble KOMMaHuM SpaceX U
Orbital Sciences Corporation. C amepukaH-
CKMX KOCMOAPOMOB 6bIAO 3anyLieHo 19 pa-
KET-HOCUTEAEN, UTO Ha LIECTb BOAbLUE, YeM
B MpeAblayLleM roay. Kak v paHblue, oc-
HOBHOE BHWMaHWe OTBOAMAOCH 3amnyCkam
CNYTHUKOB BOEHHOIO Ha3HAYEHMS, UCCAEAD-
BaTEAbCKMX KOCMMUYECKMX annapatoB W OT-
paboTke NepcrneKTUBHbIX TEXHOAOTUIA.

Kutai, aHoHcMpoBaBLwMK Ha 2013 r. ny-
ckn 20 HocuTENEN,?” «OCTAHOBUACS» Ha LMdpe
15 (B TOM uMcAe OAMH @aBapUMHBIN). OTCPOUKM
6bIAV CBA3aHbI, BO-NIEPBbIX, C KOPPEKTUPOBKOM
HaLMOHaALHOM KOCMUWYECKOM MPOorpaMmbl, BO-
BTOPbIX, C PSAOM TEXHUUYECKUX NpobAem, BO3-
HUKLLUMX MPW MOATOTOBKE HEKOTOPbIX CTapPTOB.
Takvm 06pa3om, 3a roa Nokasarean Kutas yna-
A1 Ha YeTbipe nycka (Ha 241,1%).

Bce npouve ctpaHbl UBMEHWUAU MHTEH-
CMBHOCTb CBOEM MNYCKOBOW AEATEABHOCTU
HeCyLLEeCTBEHHO. MOCKOAbKY peyb UAET O He-
CKOABKMX MyCKax B rOA, AeAaTb U3 3TOrO Aa-
AEKO MAYLLME BbIBOABI HE CAEAYET.

MOXHO TOAbKO OTMETWUTb HEMPOCTOE MO-
AOXEHUE KOHcopuuyma Sea Launch, BO3-
BpatMBLUErocs Ha pbiHOK B 2012 1, HO
B MUHYBLLUEM T[OAY MEPEXMBLLETO  TAXE-
AbI yA@p. TOBOPUTb O KakUX-AMBO nepcrek-
TMBax «MOPCKOro crapta» OYEHb CAOXHO,
0COOEHHO yuuTbiBasi HEOAHO3HAUHYIO MO3K-
umto «Pockocmoca» no aToMy BOMpOCy (Cew-
Yyac KOHCOPLMYM MPaKTUYECKU MOAHOCTBIO
NMPUHAANEXMUT POCCUMCKON PaKETHO-KOCMU-
Yeckon Kopropauuu «3Heprus»). Octaetcs
TOAbKO CA€AWTH 33 Pa3BUTUEM COOBITUIA.

Kocmunyeckme annapaThl

B pesyabrare nyckos PH B 2013 r. Ha
OKONO3EMHYI0 OPOUTY M MEXTIAGHETHBIE TPa-
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€KTOPHM BbINO BIBEAEHO 212 KOCMUUYECKMX
annapaTtoB — Ha 77 60AbLLE, YEM FOAOM pPa-
Hee (B 3TO YMCAO BKAKOUYEHBI U YETbIpe MU-
KpOCMyTHUKa, 3anyLeHHble ¢ MKC).

CTOAb 3HAUMUTEAbHbIM POCT YMcAa 3a-
NyLWEeHHbIX annapaTtoB CBA3aH C TEM, YTO
B TeUeHWe ropa ObIAM BbIMOAHEHbI He-
CKOAbKO KAACTEPHbIX MYCKOB, B XOAE KO-
TOPbIX Ha Op6UTY BLIBOAMAOCH OOAbLLOE
KOAMYECTBO HEOOAbLLIMX N0 pas3Mepam
M Macce CrnyTHUKOB.?®

LLlectb annapaToB yTepsHbl B pe3yAbTa-
Te aBapui (MPU AQAbHEWMLLEM aHaAU3E OHU
TaKXe y4YuUTbIBaKoTCA).

Kak M Mo 4YMCAy KOCMMYECKUX HOCUTE-
A€W, Mo 3TOMY NOoKasaTeAo AMAMpYeT Poccus,
3anycTuBLIan 87 CnyTHUKOB, U3 KOTOPbIX 84
AOCTUTAO 0p6UTbI. OBLIMIA NPUPOCT KOAUYE-
CTBa 3anyLLUEeHHbIX CMYTHUKOB COCTaBUA 53
LUTYKWM — 3@ CUYET KAACTEPHbIX NYyCKOB. EcAn
Xe K HUM A0HaBWTb MSATb annapatos, CTap-
ToBaBLLUKX ¢ Kypy Ha 60pTy poccuickux «Co-
1030B», TO 06Llas uMdpa CTaHOBUTCH elle
60Ae€ BHYLLIMTEABHOW.

3HaunUTEABHO YBEAMUMAOCH YUCAO 3ary-
LLLEHHbIX KOCMWYECKMX annapaToB y aMepu-
KaHLeB — ¢ 29 A0 68. U Takxe baaropapa
KAGCTEPHbIM NyCKaM.

lNokasateAn Kutasi HECKOAbKO YMEHb-
WKAKCL (C 29 A0 22), NO3TOMYy CTpaHa
nepemMecTMaacb Ha TBEPAOE TpeTbe Me-
c10 — B 2012 r. KUTaMLbl AEAUAK 2-3 MecTa
C aMepuKaHLaMu.

Y Apyrvx CTpaH KOAMYECTBO 3amnyLLeH-
HbIX CMYTHUKOB WCUUCASIETCA E€AMHMLa-
MM, NO3TOMY aHaAM3MPOBaTb 3TU AaHHblE
0cob0ro cmbicha He MMeeT. MOXHO TOAb-
KO OTMETUTb, UYTO MOKa3aTeAn Arianespace
1 ANOHWM B NOCAEAHUE TOAbI TaKXe Npuob-
PEAU HEKYHO «CTABUABHOCTb.

ECcAv e roBOpWTb O HALMOHAABHOM Mpu-
HaAAEXHOCTU BbIBEAEHHbIX Ha opbuTty anna-
paTtoB, TO KapTMHa BYAET 3aMETHO OTAMYATLCA
OT NMOKa3aTene NyCKOBOM AEATEABHOCTU. 83 13
Hux npuHapnexar CLUA, 31— Poceun, 17 —
Kutato. Ha 4-m mecte Haxoautes Beamkobpu-
TaHWA C CEMBIO CMYTHUKaMMU.

MHoOrMm cTpaHaM, KOTopble 063aBEAUCH
«0pbUTaAbHON COBCTBEHHOCTHIO», MOMOTaAU
¢ 3anyckom «kopuopen» — PO, CLLA 1 Kutan.
15 cTpaH NOAYYMAU B CBOE PacnopsdKeHue
10 OAHOMY CNYTHUKY.

Mo yMcAy NPUHAANEXALLMX UM KOCMUYE-
CKMUX annapatoB AMAEPCTBO MO-NPEXHEMY
yaepxusatot CLUA. Mpuuem B 2013 T. mx
OTPbIB OT «MPECAEAOBATEAEN» BHOBb 3Ha-
UMTEABHO YBEAWUMACSH. Poccusa BepHyAa ce-
6e yTepsiHHOe roAOM paHee BTOPOoe MECTO
W YyTb-UyTb MOMOAHWA@ CBOK OPOUTAABHYHO

28 PeKopA M0 YMCAY OAHOBPEMEHHO 3aMyLLEHHbIX CMYTHUKOB
(33) ycTaHOBMAG YKpauHCKas KOHBEPCUOHHAs pakeTa
«AHenp» 21 Hosbpsi 2013 1. — BMB Ne12, 2013, ctp. 29



rpynnUMpoOBKY — MpaBAa, He CTOAb Cylle-
CTBEHHO, KaK 0XMAAAOCh.

PakeTbl-HOCUTEAn

Mpu 3anyckax B 2013 r. UCNOAL30OBa-
AVCb PAKETbI-HOCUTEAM 27 TUMOB, YTO 3HAYU-
TeAbHO 60AbLLE, YeM B 2012 T.

CBOM MepBble YCMeLlHblE MOAETbl Bbl-
NMOAHWUAM HOXXHOKOPENCKMIM HocuteAnb KSLV-1,
ANOHCKMIM Epsilon, kutanckuin «Kyanuxoy»,
paketbl Antares?® u Minotaur-5 KoMnaHuu
Orbital Science Corporation, a Takxe poc-
CUMCKMIM HocuTEAb «COt03-2.1B», CTapTOBaB-
LUWIA B CAMOM KOHLIe AeKabpsi.

OAHaKO B LEAOM KapTHMHA MCMOAb30BaHMS
PH pas3AnyuHbIX TMNOB OCTanacb NpexHen —
AMAMPYIOT poccuiickue «Cotosbl» (10 nyckoB)
1 «[poToHbI» (8). U ByAYT AMAMPOBAT €ellie He
MeHee Tpex AET. 4 pasa CTapToBaAU YKpaWH-
CKWE paKeTbl: ABaXAbl — «AHEMNP» U ABaXAbl —
«3eHU™ (0AVH CTapT — aBapUMHbIN).

29 BMB Ne6, 2013, ctp. 20

M3 Apyrvx HOBOCTEM AGHHOTO MOAPa3Ae-
Aa MOXHO OTMETUTB MYCK paKkeTbl Pegasus-XL.
Cyaa MO OTCYTCTBMIO 3aKa30B Ha €€ WUCMOAb-
30BaHuWe, NOXoxe, uto B BAvXaiLine 3-4 ro-
Aa €€ OXMAGET «MPOCTOM». Ho 3aeChb MPOrHO3bI
A@BaTb CAOXHO: B 3TOM CAyYae MaBHYH POAb
UrPatoT HEe TEXHUKA W TEXHOAOTHM, @ «PbIHOK,
KOTOPbIN, KaK U3BECTHO, HEMPEACKA3yEM.

O AOArOXA@HHOWM «AHrape», Kotopas B
2013 . TaK 1 He MoAeTeAa, elle ByaeT cka-
3aHO B 3aKAOUYEHUMU.

Kocmoapomebl

B kauecTtBe craproBbIX NAOLWLAAOK B 2013 T.
6bIA0 MCMOAL30BaHO 15 KOCMOAPOMOB.

MepBbIM yCNELIHbIM NYCKOM OTMETUACS
kocmoapom Hapo B HOxHon Kopee. Hauan
pabory CpepaHe-ATAGHTUYECKWUI PErMoHanb-
HbIi KOCMOMOPT, PACMNOAOXEHHbIA Ha Tep-
PUTOPWUM PAKETHOrO MOAMIOHA Ha OCTPOBE
Yonnonc (wrtat Bupaxunus, CLUA).

Bce npoure ctapToBble KOMMAEKCHI YXe
dYHKLMOHMPOBAAU B MPEABIAYLLME FOAbI.

KOCMOHABTUKA

[MPOAONKAETCA CTPOUTEABCTBO HOBbIX KOC-
moapomoB B Poccun, Kutae, KHAP, CLLIA, a Tak-
Xe (Mo HeMnoATBEPXAEHHbIM AaHHBLIM) B MpaHe.

[o-npexHemy MUPOBbLIM AMAEPOM MO YUC-
Ay MYCKOB OCTaeTCsi apeHAOBaHHbIN Poccuei
kocMoapom BankoHyp B KasaxctaHe — 23,
YTo Ha ABa GOAbLLE MO CPABHEHMIO C MPEAbI-
AYLLIMM roAoM. Oxuraancs U 6oree 3HaUUTENb-
HbIV NPUPOCT, HO MIOALCKAa aBapusa «CryTana
KapTbl». TeM He MeHee, Aons balikoHypa B Mu-
POBOM MNYCKOBOW AEATEALHOCTM COCTaBWAA
28,04% (+0,41% no cpaBHeHuto ¢ 2012 r.).

BAnXanwnm «<npecrep0BaTeAL» — KOCMO-
APOM Ha Mbice KaHaBepan (tat daopuraa,
CLLA) — nmeeT BABOE MEHbLLWI NMOKa3aTeAb.

Ecan cyauTb Mo updpam, T0 HauAydLLME
NepcrnekTMBbl B 3TOM MNAaHe y CpepHe-AT-
AAHTUYECKOro KocMmomnopTa. Tem 6oaee, UTo
y komnaHun OSC HeMano 3aKka30B Ha HOCH-
Tean Antares u Minotaur. Bo3amoxHoO, BoC-
CTaHOBMT CBOM NO3ULMK U «MOPCKOM CTapT.
OaHaKo 3pecb CKasdaTb UTO-TO OMNPEeAeNneH-
HO€ CAOXHO: CAMLLKOM MHOIO B 3TOM BOMpPO-
ce HenpeAackasyeMbix GaKTopoB.

HA MEXIIVIAHETHBIX TPACCAX

MNAaHeTbl 3eMHOo rpynnbl

BoT yxe Tpetuit rop — BABOE 6OAbLUE
pacyeTHOro cpoka — wu3dyyaer Mepkypui
C OKOAOMAGHETHON OpPOUTbI aMepUKaHCKUM
kocMmuyeckuii annapat MESSENGER.*°

BeHepy yxe ceabMOW rop UCCAEAYET eB-
ponevickuii 30HA Venus Express.® Yuutbl-
Bas CcOCTosiHME 6OPTOBOro 060PyAOBaHMSA,
MOXHO C YBEPEHHOCTbIO CKasaTb, YTO OH
npopaboTaeT eLlle HECKOAbKO AET, BO MHOTO
pa3 NpeBbICHB MAGHOBbLIN Pecypc.

A BOT SINOHCKOMY annaparty «AKalyKu»
ellle TOAbKO MPEACTOMT BbIMTM Ha opbuty
BOKPYr 6AMXaiLen nAaHeTbl. ECAM, KoHeu-
HO, moAyuuTbesi: B 2010 r. 3TOr0 caenatb
He YAAAOCb (Ero ABWUraTeAM He BKAKOUMAWUCH
Ha TOPMOXEHHWE), U 30HA «NPOMYUYAACS» MU-
MO YTpeHHel 3Be3Abl.>2 ByaeM HapeaTbes,
yto B HOsI6pe 2015 r., Koraa NPeACTaBUTCS
elle 0AHa BO3MOXHOCTb NPOBECTU TOPMO3-
HOW MaHeBp, BCE NPOMAET HOPMAAbHO, XOTA
LUIAHChI Ha yCcnex HEBEAUKW.

B TeueHuWe ropa BeCbMa aKTMBHO M3Y-
yanca Mapc. Ha ero noBepxHocT pabotanu
ABa posepa Opportunity n Curiosity, Ha ape-
OLIEHTPUYECKOW OpbuTe — aMepUKaHCKue
annapatbl Mars Odyssey, MRO 1 eBponewn-
ckui Mars Express.®® «06WyuMn yCUAUsiMmn»
OHW CAENAAM HEMAAO OTKPbITUI, HO NPU3Ha-

30 BB Ned1, 2010, ctp. 4; Ne3, 2011, ctp. 27
31 BMB Ne12, 2005, ctp. 37; Ned, 2008, cTp. 4
32 BMB Ne6, 2010, ctp. 26; Ne12, 2010, ctp. 35
33 BMB Ne10, 2006, cTp. 5; Ne3, 2009, ctp. 29;
Ne11, 2010, ctp. 9

MeBpansb 2014

ARTEMIS-P1 n ARTEMIS-P2

KOB XW3HW Ha KpacHOM MAaHeTe Nnoka He
obHapyXxuan. TlosToMy cakpaMeHTaAbHbIN
BOnpoc «ECTb AM XM3Hb Ha Mapce?» A0 CUx
Mop OCTAETCA aKTyaAbHbIM.

OCHOBHOW LIEABbIDO aMEepPUKAHCKON MUC-
cun MAVEN, crtaptoBaBlen 18 Hos6ps
2013 r., SBASIETCA M3YyYEHUE COBPEMEHHO-
rO COCTOSIHWSI U 3BOAKOLMM MapPCUAHCKOM
atMocdepbl, B YaCTHOCTM — CKOPOCTU ee
YyTEUKM B KOCMMYECKOE MPOCTPaAHCTBO, YTO
MO3BOAMUT MOHATb, KAKYy0 POAb Cbirpana no-

Teps ra3oBor 060AOUKU B U3MEHEHUSAX KAU-
Mata NAaHeTbI. ATOT 30HA CTAHET MOCAEAHWUM
B cepun muccuin NASA, MMEIOLLMX LEAbIO
MOMCK CAEAOB BOAbl, OPraHWYEeCKUX Be-
LLLECTB U «3KOAOTMUYECKUX HULL», MPUFOAHbIX
AAS XKM3HM B npoluaomM Mapca.

Ewe paHblie (5 HOABPA) COCTOAACA 3a-
MyCK MHAMMCKOTO MapCUaHCKOro 30HAa «MaH-
raAbsiH» — MEPBOr0 KOCMMYECKOrO annapara,
otnpaBAeHHOr0 MHamen B cTopoHy KpacHow
nAaHeTbl. OCHOBHOM €ro 3apayen siBAsieTcA

BceaeHHas), npocTpaHcTeo, spevst 11



B KOCMOHABTUKA

0TpaboTKa TEXHOAOTWI, HEOOXOAMMBIX AN MEX-
NAQHETHBIX NEPENeToB. EcAv emy yaacTes BblTH
Ha opbuTy Bokpyr Mapca (3t1a onepauus 3anaa-
HMUpOoBaHa Ha 24 ceHtabpa 2014 r.), To ¢ NOMo-
LLIbHO MATM NPUBOPOB, YCTAHOBAEHHbBIX Ha BopTy,
6yAET BECTUCh U3YUYEHWE MapPCUAHCKOW atMoc-
depbl, a TaKKE CbeEMKa NOBEPXHOCTH.

Ecan MAVEN u «MaHranbsiH» HauHyT pa-
60Ty TOAbKO OCEHbIO HACTYMMBLLEro roAd, TO
AYHHbIE 30HABI — amMepuKkaHckui LADEE 1 kn-
TaUCKUN MaHb3-3» — yXKe akTMBHO U3yuator /\y-
Hy: AO «COCEAKM» 3EMAM AETETH FOPa3A0 bAVXE,
yeM A0 Mapca. Ee usyueHvem Takxke 3aHATbI
amepukaHckve annapatbl LRO, ARTEMIS-P1
1 ARTEMIS-P2.3* Bce Tpu 30HA@ HaXoASTCA Ha
CENEHOLIEHTPUYECKOM opbuTe. ABa MOCAEA-
HUX HEe MPeAHa3HaYaAUCh AN STOM LEAW: C KX
MOMOLLLIO M3 TOoueK /AarpaHxa M3y4yanuCb T.H.
«MarHuTHble cy66ypu». OAHAKoO Mocae 3aBep-
LLIEHWS1 OCHOBHOM MWCCUM 3TV annapartbl «mne-
pPENPOPUAMPOBaAW» U HAMPaBUAW K /\yHe.

Manble Tena

B nosice actepovMaoB Mexay opbutamu
Mapca v Onutepa paboTtaet amepUKaHCKMi
30HA Dawn. Ceryac OH AETUT K KapAMKOBOW
naaHete Liepepa (1 Ceres), Ha opbUTY BOKpYr
KOTOPOW AOAKEH BbITH B deBpane 2015 r.%°

Becb MUHYBLLWIA roA B 6€3AEMCTBUM Ha-
XOAMAACh eBpOMNeENCKas MeXNAaHETHas CTaH-
umnsi Rossetta.*® Ho ckopo ee cHOBa BKAOUAT:
B Mapte 2014 r. oHa NpPUBAM3UTCA K CBO-
en uenv — komete YypromoBa-TepacMmMeHKo
(67P/Churyumov-Gerasimenko). Ha aBryct
HaMeuyeHo KapTorpadupoBaHve ee fApa,
a B HoAbpe Ha HEro AOAKEH COBEPLLUTb Mo-
CaAKy cnyckaeMbli annapar.

MpoaoAXaeT yaansTbCA OT 3EMAU KUTal-
CKWUMN AYHHUK «YaHba-2». MocAe ycnelwHom
paboTbl Ha CEAEHOLIEHTPUYECKOW opburte,
B Touke NAarpaHxa L, n npoaeta actepomaa
Tytatuc (4179 Toutatis) 30HA HanpaBUACS
K okpanHam CoAHEeYHOM cuUcTeMbl. B KoHLe

34 ARTEMIS — Acceleration, Reconnection, Turbulence and
Electrodynamics of the Moon'’s Interaction with the Sun
(YckopeHue, nepe3amblkaHWe AUHWUIM MarHUTHOTO MOAS,
BO3MYyLLEHWE W INEKTPOAMHAMIKA B3aNMOAEVCTBHSA AyHbl
¢ ConHuEeMm)

35 BMB Ne5, 2005, ctp. 24; Ne10, 2007, cTp. 18; Ne9,
2012, ctp. 11

36 BMB Ne2, 2004, ctp. 14; Ne11, 2010, cTp. 9

Rosetta

—C. Carreau/ATG médlalab

12 BceneHHas, npocTpaHCTBO, Bpems

Juno

Hos16psi 2013 I. OH yAQAMACA OT 3eMAM Ha
paccTosiHue 6onree 60 MAH Km.37

Annapar Deep Impact B 2007 r. noay-
un HoBoe umsA EPOXI, coctaBaeHHOe U3
abbpesuatyp EPOCh (Extrasolar Planet
Observation and Characterization — «HabAto-
AEHWE U OMpeAeNeHVe MapaMEeTPOB BHECOA-
HeuHbix nAaHeT) 1 DIXI (Deep Impact Extended
Investigation — «[IpOAOAKEHME MCCAEAOBAHMM
Deep Impact»).>® OpHako 3emMAa ye HUKOrAa
He YCAbILLUT €ero «roAoc». B Hauvane aBrycra
2013 r. oT 31010 annapata NPMULLIEA MOCAEAHWI
curHan, a 20 ceHta6ps NASA o06bsBKAG €r0 Mo-
TepAHHLIM.>® MoxeT 6bITb, B AHBape 2020 T. oH
npubAunsuTcs k actepounay (163249) 2002GT, k
KOTOpOMy BbIA HaNpaBAEH TpY roaa Hasap. Ho
Mbl 06 3TOM YXXe HE Y3HaeM.

@30Bble MMraHTbI

[poaonkaeT «KpyxuTb» BOKpyr CatypHa
MeXnAaHeTHbIM annapart Cassini.*® B TeueHne
ropa OH 9 pa3 mpoAeTen BOAM3W CMyTHUKOB
«OKOABLIOBAHHOTO ruraHTa»: 17 ¢eBpani — B
1978 Kwm OT NoBepxHOCTM TuTaHa, 9 mapta —
B 997 KM ot Peu, LeAbto 0CTanbHbIX CEMM NPO-
AETOB (NepBbI U3 HUX COCTOSIAC 5 anpens,
nocnepHnn — 1 pekabps) Takke ctan TuTaH,
npuyem 14 oktabpsa 30HA MPOLLEA OT HEro Ha
pacctosiHuu Bcero 961 kM. CobpaHbl HOBbIE
AaHHble 0 CaTypHe, ero CnyTHUKax 1 KOAbLLaX,
YTO NO3BOAWUT YYEHBIM BbIACHWUTb HOBbIE OCO-
6EHHOCTM CUCTEMbI 3TOM NAAHETBI. Hanpumep,
B MPOLLECCE U3YYEHUSA TbICAY CHUMKOB KOAELL,
CAEAaHHbIX kamepamu Cassini, 6bIn0 3apery-
CTPMPOBAHO POXAEHME €ELLe OAHOIO CaTypHU-
A@HCKOr0 CMyTHUKA, MOAYYMBLLEFO YCAOBHOE
Ha3BaHue «[lerrn». Ero aMameTp He npeBbl-
LIAEeT KWMAOMETPA, MO3TOMY YBUAETb «HOBO-
POXAEHHOro» ¢ 3eEMAU HEBO3MOXHO.

TpeTnin rop NMPOAOAKAETCS MOAET MEX-
NMAGHETHOro 30HAa Juno. 9 okTAbpA OH co-
BEPLUMA TPaBUTALUMOHHLIN MaHEBP B MOAe

37 BMB Ned, 2014, ctp. 17
38 BB Ned, 2008, ctp. 22
39 BMB N210, 2013, c1p. 12
40 BMNB Ne4, 2008, cTp. 14

TArOTEHUA 3EMAM, MPOMAS HapacCTOSHWUM
559 KM 0T 3eMHOW NoBEPXHOCTU.*! MpH6bI-
TWE 3TOr0 KOCMUUYECKOTO annaparta K Konure-
py oxunaaetcs B utone 2016 r.

Baanu ot ConHua

Kpome yxe ynomsHyToro B nepBoM pas-
AGNE  «MEX3BE3AHOr0  MyTelleCTBEHHWKa»
Voyager 1, rae-To Ha okpanuHax COAHEUHOW Cu-
CTeMbl HAXOAATCS eLle TPU KOCMUUECKUX ar-
napara: Voyager 2, Pioneer 10 u Pioneer 11.42
B 6AvXaliLLMe roabl OHY TOXE BbIMAYT 32 Npe-
A€Nbl reavocdhepbl U YCTPEMSATCS K 3BE3AAM.
«[noHepbl» AaBHO 3aMonyanu, Voyager 2 ne-
pepaeT BeCbMa CKYAHYHO MHOOpPMaUMIO...
W BCE paBHO Mbl MOMHWM O HKX, KaK O HaLLWX
nepBbIX MOCAAHLAX K MHbIM MUpaM.

MpoAOAKaET CBOWM MOAET MEXMAAHET-
HbIM 30HA New Horizons.*® Ao nyHKTa Ha3Ha-
YeHusa (KapAMKOBOW MAaHeTbl MMAyTOH) emy
0CTanOCb MEHEE 5 aCTPOHOMUYECKUX EAU-
HWL, U NOATOpa roapa nyTu. MAaHOBLIM CPOK
npubbITMA — Utonb 2015 T.

B cepeavHe MUHYyBLUEro ropa anmapart
nposen ¢otorpadupoBaHue lNaytoHa 1 ero
CrnyTHUKa XapoHa.** CHUMKM ObIAU cAena-
Hbl Mpu ropa3po 6oAblleM ¢a3oBOM yrae
(mexay CoaHuem, TayToHoM M KA), uem
npu HabAIAEHHSAX C 3EMAW MAU OKONO3EM-
HOM OpPOUTBI, UTO MOXET AATb BaXHYH WH-
dopmaumio O CBOMCTBAxX MAYTOHWAHCKOM
NMOBEPXHOCTU — HanpuMep, O HaAMYMKU MOo-
KPbIBAOLLLETO €€ CAOSI MEAKMUX YaCTHULL.

Kak BuAUTe, aKTMBHOCTb YEeAOBEYECTBa
Ha MEXMNAaHETHbIX Tpaccax AO0CTaToYHO
BbICOKa. EAMHCTBEHHOE, 4TO paccTpauBa-
€T — OTCYTCTBME Ha mnpocTopax CoAHEYHOM
cucTeMbl paboTaroLMx POCCUHICKMX anna-
patoB. COBETCKOro wkene3da» TaM AOBOAb-
HO MHOro — U Ha /\yHe, U Ha Mapce, 1 Ha
reAMoLeHTpruyeckmx opbutax. Ho Bce ato —
AMLLb «NAMSTHUKU ObIAOTO BEAUYMUSI. ..

41 BMB Ne8, 2011, cTp. 22; Ne14, 2013, c1p. 27
42 BMB Ne3, 2006, cTp. 26

43 BMB Ne2, 2006, cTp. 25; Ne11, 2010, ctp. 9
44 BB Ne9, 2013, cTp. 21
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KOCMOHABTUKA

SAKJIIOYEHUE

N, Kak 06bIYHO, O TOM, Y€ero
MOXHO OXWAQTb OT HACTYMNMBLLE-

ro roaa.
B nepsyto ouyepeab, Ha-
Aeemcq, u4To CTaproBaBLIas

B KoHUe 2013 r. pedopma pa-
KETHO-KOCMMUUYECKON  OTPacAM
Poccun byaeT npopoAxaTbes
MU MNPUHECET KaKWe-TO OLLyTH-
Mbl€ MAOAbI — XOTSl Obl B NAa-
He OmnpeAeneHUs NPUOPUTETOB
KOCMHWYECKON AEATEAbHOCTU Ha
6anxanwee Oyayuwiee. Y poc-
CUMCKOM  KOCMOHABTUKM  AO
CUX MOP HET YETKOW WU ACHOM
uenn. Bce unpeun, M3NOXEHHbIe
B «PYKOBOAALLMX»  AOKYMEHTax
(Takmx, Kak «OCHOBbI rocyaap-
CTBEHHOW MOAUTUKM B 0BAACTM
KOCMMWUYECKON AEATEAbHOCTU Ha
nepuoa A0 2030 ropa U AaAb-
HENLLYI0 MePCrneKTUBY»), yTBEP-
XA€HHbIX [pe3uaeHToM PO
B anpene 2013 r., HocAT pac-
MAbIBYaTbIM XapaKTep.

O HeobxoAMMOCTH MEePECMO-
Tpa «OCHOB...» CKa3aA U HEAGBHO
Ha3HauyeHHbIM rAaBa  «Pockoc-
mMoca» Oner OcTaneHko. XoueT-
CSl HAAEATbCS, YTO Er0 CAOBA He
pa3onayTCA C AEAOM U MPUBEAYT
K KOHKPETHOMY pe3yAbTarty.

Hapeemcs, 410 HaKoHeL-TO
B CBOV NepBbI MOAET OTMNPaBUT-
csl «AHrapa». Paspabotka HOBOW
paketbl  Mpoponxaetca  bonee
ABaAUATU AeT. MHOIMME UCMOAL30-
BaHHble B HeW TEXHWYECKUE pe-
LUEHWUS Y)XE MOPaAbHO YCTapeAw.
MotpaueHa kyya AeHer (6onee
100 MApA pybaei), a pakeTbl Kak
He 6bIAO, TAK U HET.

[loatomy ¢ HeTEpNEHUEM XAEM
Hayana AETHbIX MCMbITaHUK. XoTA
AeNaTb CTaBKy Ha «AHrapy» kak Ha
KOCMMWYECKUIA HOCUTENb ByAyLLIETO,
NOXaAyW, He CTOMT. Heab3sa «Ckna-
AbIBaTb BCE ANLIA B OAHY KOP3WHY».

Ha 2014 r. HameueH 1 nep-
BblIVi MYyCK  CBEPXTAXEAOro

Hocuteaa Falcon Heavy, paspa-
6aTbiBAaEMOro YacTHOM amepw-
KaHCKOM KoMMaHWen SpaceX.
Ha ero cospaHue ywao BTpoe
MEHbLLE BPEMEHU, YEM YXKE NOo-
TpayeHo Ha «AHrapy». Yto Hasbl-
BaeTCsl, MOUyBCTBYWTE Pa3HULLY.
3anAaH1poBaH NepBbIi TECTO-
Bl MoAeT kopabasi Orion (NASA),
B XOAE KOTOPOro aMepuKaHLbl Ha-
MepeHb! NPOBEpPHTL paboTy ero oc-
HOBHbIX 60pPTOBbIX cHcTeM. Monet
MPOAAWTCS BCEr0 HECKOALKO YacoB.
Takxe XoueTcAa HapeaTbes,
yto ByAyT BbINOAHEHbI U Apyrue
paboTbl, HaMeueHHble Ha 2014 .
(KaK 3amycku HOBbIX MUAOTUPYE-
MbIX KOPabAel 1 CMyTHUKOB, Tak
U pa3paboTku MepcneKTMBHOM
KOCMUWYECKOMN TEXHUKM), a TO, UTO
YXE AETaeT, He MPenoAHECET He-
MPUATHbLIX CLOPMPU30B.
OXMAGETCA Hayano  pery-
ASIPHBIX MOAETOB cybopbuTansb-
HbIX PaKeTornAaHoB. Bo3MoOXHO,

B 2014 I. COCTOUTCS OKOAO AECAT-
Ka Takux percoB. NX y4acTHUKU —
CPEAU KOTOPbIX, HECOMHEHHO,
6yAyT M3BECTHbIE aKTepbl W Nor-
3BE3Abl — TOAbKO MPUKOCHYTCS
K KOCMOCY, HO HaBepHsiKa MoBe-
cenatcst BBOA. M0 KpariHen me-
pe, Ha NepBbIX NOpax.

M HakoHel, B CAeAyrOLLEM
roay Ha iApo KomeTbl Yypromo-
Ba-fepacCMMEHKO AOAKEH CO-
BEPLUNTb MOCAAKY CMyCKaeMbli
annapaTr €eBPOMNENCKOro 30HAA
Rosetta. 310 nctopuueckoe co-
6biTHe, Hapeemcsi, OyaeT Lu-
POKO OCBELLATbCSA CPEeACTBAMMU
MacCOBOM MHGOPMALUH.

B kocmoce Npor3onAEeT elle
MHOIO MHTEPECHOrO, AOCTOMHO-
r0 BOMTU B CAEAYIOLLMIA — yXe
16-1 no cuety — 0630p, KOTOPbIN
nosiBUTCA B WHTepHeTe B no-
CAEAHWI peHb 2014 .

A nocemy — A0 BCTpeUM ye-
pes roa!

TymanHocTb Kuns

CronGbl rasa v Nbln
B TymaHHocTh Kuns

Fanaktuka «ComGpepo»
Omera LleHTaBpa

TymaHHOCTb
«babouKa»

MeBpansb 2014

TymaHHOCTb «YIUTKa»

AMMUCCHOHHAs TYMAHHOCTD
NGC 602

KpaGoBuaHaa TYMaHHOCTb
TymanHocTb «®es»

Bonblas TymanHocTb OpuoHa
CTankvBaroLuecs raaktuku
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- «BGENEHHAA, III'I]BTI’AIII}'I'B(I BPEMﬂ»

B 113 H3paHHbIX HOMepax

-@XEMeCAYHOro Hay4Ho-NONYAAIPHOro

XypHaAa onyOAMKOBaHO
415 aBTOpCKMX CTaTEH
1 0630poB, 51 HayuHo-
¢daHTaCcTHUECKUH
pacckas, 6onee
2000 Honocreq X
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IKOCMOHABTWIKA. HOBOCTW

llepBbii KomMepuecKkum
Nenuc Cygnus

€pPBYHO B TEKYLLEM FOAY MMUCCUIO MO AOCTaBKke Ha MexayHa-
POAHYIO KOCMMYECKYHD CTaHLUMIO PaCXOAHbIX MaTepuanos,
MPOAYKTOB NUTAHWSA, BOAbI, BO3AyXa M TOMAMBA AAA BOPTOBBIX
paKkeTHbIX ABUraTenei ocyLecTBUA 6ecrnMAOTHbIN kopabab Cygnus,
9KCMAyaTMpyeEMbIM 4YacTHoM komnaHuen Orbital Sciences Corp.
OH ObiA BbIBEAEH HA OKOAO3EMHYID OpPOUTY PaKETOW-HOCUTEAEM
Antares, cTapToBaBLLen 9 AHBaps B 13 4acoB 7 MMUHYT 5 CEKYHA MO
BpemMeHu BocTouHoro nobepexba CLUA (18:07:05 UTC) co CpeaHe-
aTA@HTMUYECKOTO PErMOHAAbHOrO KOCMOMOPTa Ha ocTpoBe YoAnOMc
(wtat BupaxuHua).t MepBoHavanbHO Myck ObIA HAMEUYEH Ha cepe-
AVHY AeKabpsi, HO OTAOXEH 13-3a HEOOXOAMMOCTH MPOBECTU PEMOHT
cuctembl oxaaxaeHust MKC.2
310 6bIA BTOPOW KOCMWUECKUI TMOAET «rpy3oBuKa» Cygnus®
M NepBbIi — B pamkax kommepueckoro naptHepctBa OSC 1 NASA
(BCEro AOAXHO COCTOATbCS 8 Takmx pencoB). Yepes 10 MUHYT nocae
cTapta KopabAb BbILLEA HA MPOMEXYTOUHYHO OPOUTY C BbICOTOW MNe-
pures 210 kv 1 anoreem 298 kM. 12 aHeaps 2014 r. B 11:08 UTC
OH MOAOLLEA K CTAHLUMKU Ha pacctosiHue okono 10 M v 6biA 3axBa-
YyeH PobOTU3MPOBAHHLIM MaHUNyAATopoM Canadarm?2, KOTOpbIM

"BIMNB Ne6, 2013, cTp. 20
2BMB Net, 2014, ctp. 19
3 MNepBblit (EMOHCTPALNOHHbIA)

noJsieT COCTOSNCS B CEHTAOpE-
okT6pe 2013 . —
BMNB Ne11, 2013, ctp. 25

A Tpy3oBoii Kopabnb Cygnus, 3axBayeHHblit MaHunynatopom Canadarmz2,
6b1n choTorpacmposan uneHamu akcneauumu MKC-37 cpasy nocne
CTBIKOBKM C amepUKaHCKUM mopynem Harmony.

ynpaBAsiA acTpoHaBT Mark XonkuHc (Mike Hopkins). Cygnus npu-
CTbIKOBaAWM K HaAMPHOMY CTbIKOBOYHOMY MOPTY MOAYAs Harmony
amepukaHckoro cermeHta MKC. locnae OTKPbITUSA MEPEXOAHOIO ALO-
Ka U3 repMEeTUYHOro rpy30BOro otceka OblAM M3BAEUEHbI, CPEAM
npouvero, 33 HaHOCNYTHUKA, MPeAHa3HauYeHHbIe AAA 3anycka ¢ 6op-
Ta CTaHUMK, 060pyAOBaHME U MaTepUanbl ANt 23 HayYHbIX SKCTIEPH-
MEHTOB, a TakXe MOAAPKMU AAS YNEHOB 3KMNaxa.

«[py30BUK» NMPoBYAET B cocTaBe OpPOUTAAbHOTO KOMMAEKCa OpH-
€HTMPOBOYHO AO CEPEAMHbI deBpaAs, MOCAE Yero oH BYAET OTCTbIKO-
BaH, CBEAEH C 0pPOUTbI 1 3aTOMAEH B HECYAOXOAHOM pairioHe HOXXHOM
yactn TUXOro okeaHa.

Orion: NONeT CHOBA OTKNaAbIBAGTCA

OBbIN aMepUKaHCKUI
MUAOTUPYEMbBIA  KOCMU-

KOCMWYECKOro annapata 6e3
SKUMaXKa MOXET COCTOATLCA yXe

Yyeckui Kopabab Orion,*
NepBbli CTapT KOTOPOTro B becnu-
AOTHOM BapuaHTe OblA HaMeueH
Ha TeKyLLMIA roa, NO-BUAMMOMY,
OTNPaBUTCA B KOCMOC Ha Tpu
ropa nos3xe — B KoHue 2017 r.
3apepxka cBfi3aHa C TeM, 4To
YyacTb CUCTEM CEPBUCHOIO MOAY-
Asi KOpabAs B HacTosILLEE BpeMmst
pa3pabaTbiBaloT  eBpONencKue
naptHepbl NASA, KoTopble He
YKAGABIBAIOTCA B 3aNAa@HUPOBaH-
Hble CpoKWU. PaHee npeanonara-
AOCb, UTO MEPBbIM NOAET HOBOIO

1BMB Ne11, 2009, cTp. 5
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B KoHue 2014 .

Kak CcoOBLIMA  AMPEKTOP
NMUAOTUPYEMbIX Mmporpamm EB-
ponenckoro KOCMUYECKO-
ro areHtrctBa Tomac Pairtep
(Thomas Reiter, ESA), koH-
CTPYKTOPbl  BbIHYXAEHbI  ne-
pecMoTpeTb KOMMOHOBKY
ABUrateneil M CUCTEMbl INEK-
TPOMUTAHUA M3-3@ TOrO, YTO
B NMPEANOXEHHOM BapuaHTe X
Macca OKasanacb BblllE AO-
nyctumon. Ckopee Bcero, 3To
noeaeyer 3a coboi nepe-

>

CMOTP  APYIMX
HbIX pPeLleHnn.

KOHCTPYKTUB-
Mo cnoBam
oceHbto ESA

FTOTOBHOCTKU COOTBETCTBYHO en
AOKYMEHTaLUuNNn.

Pantepa, ewe
M €ero rAaBHbIA KOHTPAKTOP
Airbus Defence (pn0 HepaBHe-
ro BPEMEHW Ha3blBaBLUMICS
Astrium) poroBopuAucb 06
OTCPOYKE  MNPEABAPUTEABHO-
ro ob3opa AM3aliHa MOAYAS
NMOCAE KOHCYAbTALUMK C Mpea-
ctaButenaMn NASA U KOm-
naHn  Lockheed  Martin,
3aHMMatoLWwencsa paspaboTkon
kopabas Orion no 3akasy ame-

PUKAHCKOTO  KOCMMWYECKO-

ro seaomcrea. OpHOM M3
% TpUYMH 3TOTO PELIEHHs

7 crana HM3Kas CTemneHb
b

EBponerickuii BKAA B CO3Aa-
HMEe HOBOro Kopabas 6asvpyer-
Cfl Ha yXe AeTaBLUEM B KOCMOC
CEpPBUCHOM MoOAYAe  BEeCrMAoT-
HbIX TPy30BbIXx Kopabnen ATV
(Automated Transfer Vehicle),
UETBIPEXABl  OCYLLECTBASIBLUMX
AOCTaBKy rpy3oB Ha MexayHa-
POAHYHO KOCMUYECKYHO CTaHLIMIO.?
MATbIA U MOCAEAHWUI MOAET «Ipy-
30BuKa» ATV Georges Lemaitre
3anAaHMPOBaH Ha UIOHb TEKyLLLe-
ro ropa.

2 BMNB Ne3, 2008, cTp. 33; Ne2,
2011, cTp. 33; Ne4, 2012, cTp. 28

<« KancynbHblit KocMuyeckuit kopa6nb Orion
(NASA), cTposAwmitca Ha OCHOBE CEPBMCHOIO
MOAYNA eBPONeMnCcKoro «rpy3osuka» ATV,
npeAnoNoXuTeNbHO NO3BOUT aCTPOHaBTaM
COoBeplUaTh IKCNeAUL UM 3a Npeaenbl NYHHON

opouTbI.
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HoBaa BbICOTA SpaceShipTwo

A TepMuHan nepeoro B MUpe KOMMEPYECKOro KOCMONopTa «AMepuKa B nycTbiHe XopHaao aenb
Myapro (wrar Heto-Mekcuko, CILA), oTKyaa GyAyT cTapToBaTh K rpaHunLe KOCMOCA paKeTonaaHbl
SpaceShipTwo ¢ Typucramu Ha 6opTy.

noaete, cocrosBwemca 10 AHBa-
psi, cybopbuTanbHbIA TypuUCTUYE-
CKMI pakeTonAaH, paspaboTaHHbIi
komnaHven Virgin Galactic,® ycraHo-
BWA HOBbIM «AWUYHbIV» PEKOPA BbICOThI,
NOAHABLIUCb A0 OTMETKM 21,6 KM Hap
ypoBHeM mops. Ha 6opTy annapara Haxo-
AVAUCH MUAOT KOMNaHWU A3nB Makkeln 1
KOHCTpyKTOp Mapk Ctakku (Dave Mackay,
Mark Stucky).

SpaceShipTwo cTtaptoBan B 7 4acoB
22 MWHYTbI MO MECTHOMY BpemMeHHu (15:22
UTC) ¢ aspoapoma B KaAMPOPHUICKOM ny-
CcTbiHe MoxaBe C MOMOLLb0 CaMOAETa-HO-
cutenss WhiteKnightTwo. Otaenenne ot
HOCUTEAR MPOM3OLWIAO Ha BbicoTe 14 KM,
NOCAe Yero pakeTomnAaH BKAKOUMA COB-
CTBEHHbIW pakeTHbIA ABUratenb, npopabo-
TaBLWUK 20 CEKYHA U pa3orHaBLUMM €r0 A0
ckopocti 1,4 M (B 1,4 pasa 6oablue CKO-
pocTu 3ByKa). HabpaB MakcMManbHyHO Bbl-
COTy, annapar HayaA CHUXEHWE U YCreLLHO
NPU3EMAWACA Ha B3AETHO-MOCAAOYHYIO MO-
AOCY TOTO Xe asapoapoma MoxaBe.

Puuapa bpaHcoH (Richard Branson), oc-
HOBAaTEAb Y PYKOBOAUTEAL KOMMNaHMK Virgin
Galactic, B cBoem 3afaBA€HWUM AASI MPECChl
Bblpa3uA NMOAHOE YAOBAETBOPEHUE PE3yAbTa-
TaMu NePBOro B HACTYNUBLLEM FOAY UCTbITa-
TEAbHOIO MOAETa PakeTonAaHa U yBEPEHHO
3asBUA, UTO B 3TOM oAy Cy6OpPOUTAAbHBbIM
annapaTr HakoHEeU-TO AOCTUIHET KOCMMYe-
CKWMX BbICOT, AASl YUero OH, COBCTBEHHO, U CO3-
paBancsl. UMHxeHep KoMMnaHuK  AXKOpAX
Yawtcanas (George Whitesides) Bbickasan-
cA ewe 6onee ONTUMKUCTUUHO: OH YOEXAEH,
yto B 2014 I. HAYHYTCA KOMMEPYECKHE PEWt-
Cbl paKeTonAaHa.

Mcnbitans  SpaceShipTwo,  cocTo-
awueca 10 AHBaps, CTaAn €ro TpeTbUM
MOAETOM C BKAKOUEHWEM ABUraTEAbHOM yCTa-
HOBKW. B xope HUX Takke ObIAO OCyLIECT-
BAEHO TECTMPOBAHME CUMCTEMbI OPUEHTALIUM
ANSI YIPABAEHWUS PAKETONAGHOM B KOCMUYe-
CKOM NPOCTpaHCTBE U npoBepeHa addek-
TMBHOCTb HOBOM TEMAO3ALLMTbI.

"BMB Ne5, 2011, cTp. 22

Dream Chaser CTARTYET B 2016T.

€PCMNEKTUBHbIM MHOropa3oBbId KOCMUYECKUI kopabab Dream Chaser, npeaHasHa-

YEHHBIW AAA MUAOTUPYEMBIX NoAeToB K MKC 1 pa3pabaTbiBaeMblii koMnaHuel Sierra

Nevada Corp., COBEPLUUT CBOM NEPBbIA BECMUAOTHBINA UCMbITATEAbHbIA NMOAET B KOH-
ue 2016 r. KomnaHus yxe 3apesepsupoBana 90-AHEBHOE CTapTOBOE OKHO B OKPECTHOCTSAX
1 Hosbps. B xoae atoro noneta kopabab OByAeT BbIBEAEH Ha HU3KYHD OKOAO3EMHYIO 0pOUTY,
MOCA€e Yero BOMAET B aTMOChEpy M OCYLLECTBUT CAMOAETHYHO MOCAAKY B PEXMME aBTOMUAO-
TMPOBAHUSA Ha NocaAouHyHo nonocy 6a3bl BBC daBapac B KaandopHuu.

Pa3max KpbiAbEeB annapara coctaBasieT 22,9 M, A\MHa — 29,5 M. Mpy BbiIBOAE Ha OpOMTY OH
OyAeT ycTaHaBAMBATLCA B KauecTBe nocaeaHel cTyneHn PH Atlas 5 6e3 ronoBHOro obrekarensi.
OcHOBHas LieAb NPoeKTa — opraHM3aums AoctaBki Ha MIKC akunaxen (A0 7 YEeAOBEK) M PACXOA-
HbIX MaTtepuranoB. baaropapsi emy CLLUA AMKBMAMPYIOT CBOKO 3aBUCHMOCTb OT POCCUMCKUX HOCK-
TEeAEN, AOCTaBASIIOLLMX aMEePUKAHCKKUX aCTPOHABTOB Ha CTAHLMIO B HACTOSLLEE BPEMSL.
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23HY pbuty — petuile
Sblﬂawu.teruw D2 PaKeTHOW TeXHWKW
BepHepa thoH bpayHa, oHa v )
OKonose n'.m BTy 141 TUHaT
ﬂv’He 47 T nmoneaHoro rpyaa
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11% M, guametp — 10,1 m. Satumn V 5bﬂ’i
BN n;)oré)ar-m NASA  Apollo u Skylab
967-1974 B obwen cnoxHocTn
g , Mpu4em OHM Gb:nm
CrIEWHbIMA. Bnar atomy 24
octax [lyHbl, 12

) Hobb,a Show. Henbas
asi MOfIeflb — OHa OrpoMHa [
TaKoM MaciuTabe! MonHoCTsIo cobpaHHas, OHa WM
BhicoTy 1,5 Mm.
Mogenb COCTOMT U3 KoMaxaHo-CriyxeBHoro Moayns,
CUCTEMbl ABApWAHOTO CMACEHWs, & Tawke  Tpex
CTYNEeHel paKeTbl-HOCUTENs, BCe AeTanu KOTOpow
TLaTenbHo BocnponsseseHs!. Okpacka i MapK1poBKa
MaKcuMansHo NpubmmKeHbl Kk opuruHany. Saturn V
ABnAeTcs HavBonee nogxodAlleid Mogenel Ans
nokasa Ha AOMYy W B KA4ecTBe [MaBHOTO AneMeHTa
mobol  KocMU4ec konnexumy. OHa cHabweHa
7 i anst GonbLUEH YCTOMYUBOCTI Ha
JHTAMNbHBIX NOBEPXHOCTAX. YAWBWUTE CBOWX
ApYy3ei aToi thaHTacTueckon mogernsio!

3aKa3 mMoxHo opopMUTL: ® B UHTEpHET-Mara3nHe
©® noutoii no appecy: 02152, Kues,
[HenpoBcKas HabepexHas, 1A, 0¢.146
@ o TenedoHy (067) 215-00-22,
(044) 295-00-22.
Onnara Ha caiite npy 0popMneHUM 3aKasa,

B JIOOOM 0Tle/IeHNH OaHKa, Yepe3 TepMUHanbl i-box
MM Ha noYTe Npu nony4eHuu. floctaBKa no YkpanHe
ocywecrsnsercs Ykpnoutoi, HoBoii no4roi,
no KueBy — 6ecnnarHo (npu 3akase ot 300 rpH.)
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CONHEHHAS CUCTEMA. HOBOCTI

Rosetta MIOCHYNACH

ocMMueckui annapar Rosetta, pAecATb AeT Ha3ap oOTnpaB-
AEHHbIM EBPONENCKUM KOCMWUYECKUM areHTCTBOM K KoMeTe
YyptomoBa-TepacumeHko (67P/Churyumov-Gerasimenko),*
20 siHBapsA BblLLEA U3 «CMSALLErO» PEXMMA, B KOTOPOM OH HaXOAWA-
Csl ABa C NMOAOBMHOM rOA@, U Hayan NMOAFOTOBKY K COAMXEHMIO CO CBO-
eVl AaBHOW LieAbto. BopToBoM KoMMboTep ObIA 3anporpamMmMUpoBaH
TakuM 06pa3oM, UTobbl MEPEKAOUNTECA HA HOPMaAbHbIM PEXUM pa-
60Tbl B 10 4acoB Mo BCEMUPHOMY BPEeMEHU, HO CUrHaA 06 ycreLu-
HOM «TPOBYXAEHWUM», MPUHSATBIN 70-METPOBbIMU aHTEHHAaMM AAAbLHEN
kocmuueckon cBasn NASA B AcTpanuu U KaamdopHWUM, MOAyUUAK
B LleHTpe ynpaBaeHusi B HeMeukom AapMmiuTtaste ToAbko B 18:18
UTC. EBponeick1e cneumanmctbl MPoaHaAM3MpPOBaAu TEAEMETPUYE-
CKyHO MHOOPMALIMIO, MOCTYNMBLLYIO ¢ 6opTa MEXNAAHETHOIO 30HAQ, 1
MPULLAK K BbIBOAY, UTO BCE €0 CUCTEMbI PaboTatOT HOPMAABLHO (B TOM
ymcAe cucTeMbl 060rpeBa 1 OPUEHTALMMN).
«Mbl OY€Hb CYacTAMBBI. BbIxoA M3 pexuma rubepHaumu... npo-

1 BMB Ne2, 2004, ctp. 14; Ne11, 2010, ctp. 9

Op6uTa komeTbl YypromoBa-
lepacumeHko

Op6uta 3emnu
Op6uta Mapca

MpoxoxpeHne
nepurenus
(aBrycr 2015)

OKOHYaHue muccumn
(nexabpb 2015)

.
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NEPEKMAHOW ACTPOHOMMUUECKMH KANEHAAPD HA 2014 FOf

13 KpacouHbIX u306paxennii ®Pasmep 21 x 29,5 cm
MpyxuHa eOnucanmne o
Buaumoctb nnaHer ® OcH

LUEA HACTOABKO OAM3KO K OXMAAEMOMY CLEHAPUIO, HACKOAbKO Mbl
MOTAM Obl TOAbKO XeAaTb», — NMPOKOMMEHTUPOBAA 3TO COObITUE PYKO-
BOAMTENDb NpoekTa Rosetta AHapea Akkomauuo (Andrea Accomazzo).
ConHeuHble batapew BbipabaTbiBatOT AOCTATOUHOE KOAMUECTBO 3HEP-
MK — NO-BUAMMOMY, 33 NPOLLEALLEE BPEMS OHW HE UCMbITAAM CUAb-
HOM perpapaumn. Ceruyac COTPYAHMKWM TPynnbl  COMPOBOXAEHUS
MUCCUM 3aHATbl GOPMATUPOBAHNEM TBEPAOTEABHbIX SAEMEHTOB KOM-
NbOTEPHOM MaMATU annapata, NOCAE YEero OHWU MOTPATAT HECKOABKO
AHEV Ha pa3orpes 1 NOATOTOBKY K paboTe rMpOCKOMNOB CUCTEMbI OPU-
eHTaumMn. MccnepoBaHMsA KOMETHOrO fiapa ¢ OAM3KOro PacCTOsiHMSA
NPEANOAOXMUTEABHO HAYHYTCA B MIOAE TEKYLLIETO roAQ.

Rosetta ctana BTOpbIM €BPONENCKUM KOCMWYECKMM annapa-
TOM, OTNPABAEHHbIM K KOMETe (NnepBbiM 6biA 30HA Giotto,? cOAM3NB-
lnics ¢ komeTon lfanness B mapte 1986 r.). EN Takxe npeacTtouTt
BMNepBble B MUCTOPUM AOCTaBUTb CMyCKaembli annapar — MOAYAb
Philae — Ha NOBEPXHOCTb «XBOCTATOM 3BE3AbI».

2BMB Ne 11, 2006, ctp. 24

" Hauano
& nccnepoBaHuii
. o~ (vnionb 2014)

Mocapgka
mopyna
Philae Ha

ARPO KOMETbI
(HoA6pb 2014)

Kta ® ®a3bl JlyHbl
e aCTPOHOMHYECKHUE
coObITUA Mecsilla

/(06 ¢ .
3AHA3A, B /IIOGOM 01
AM HA TIOYTE NPY NOATY

EHAM.
IRETCS YKPIOYTOH, HOBOVA N0!
M 3AKASE OT 300 PH.)
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«MIbINbHAA» ONOMTA BEeHePbI

STEREO-A: 9-18 June 2009

CTPOHOMbI  OBHaPYXMAK

rpomMaaHoe Addy3Hoe

MbIAEBOE KOAbLO BOAM3U
BEHEPUAHCKON opbuTbl. B u1cTo-
pun  nccrepoBaHin  CoAHEUHOM
CUCTEMbI TAKOE OTKPbITUE MPOU30-
LLIAO BCEro AULLIb BTOPOK pas, nos-
TOMY OHO MPUBAEKAO MPUCTaAbHOE
BHWMaHMWE CNeLManmcToB.

AvameTp KOAbL@ COCTaBAS-
et nopsinka 220 MAH KM, a NAOT-
HOCTb BELLECTBa B HEM BCEro Ha
10% npeBbIAET MAOTHOCTb «dO-
HOBOrO» MbIAEBOTO OOAaKa, 3a-
MOAHAOLLETO MEXNAaHETHOE
NPOCTPAHCTBO M OTBETCTBEHHOTO
3a ABAEHME 30AMAKaAAbHOTO CBe-
Ta. «ECAM 6bl Mbl MOTAW BUAETb 3TO
KOAbLIO 6€3 MOCTOPOHHEN MOMOLLM
¢ 3eMAM (UTO, KOHEYHO Xe, Hepe-
aAbHO B CUAY €70 KpamHe HU3KOWM
KOHTPACTHOCTM), OHO MPOCTUpPa-
AOCb 6bl Ha 45° 1o 0be CTOPOHbI
ot CoAHL@, — NPOKOMMEHTUPOBAA
0OCTOSAITEABCTBA  OTKPLITUSI  BEAY-
LLUMIA aBTOp MccAepoBaHUs Mapk
LAxoHC 13 OTKPbITOrO YHUBEPCU-
Teta CoepmHeHHOro KoponeBcTea
(Mark Jones, Open University in
the United Kingdom). — AHano-
TMYHOE KOAbLO ObINO OBHapyxe-
HO BOAM3U OpPOUTHI 3EMAU OKOAO
20 AeT Hazapy.

[locre MOAETOB  HECKOABKMX
KOCMMWYECKMX annapaTtoB (B TOM
yncAe 30HA0B «BeHepa-9» 1 «Be-
Hepa-10» B 70-x ropax MpoLLAOrO
BEKal) NoABUAMCH CBUAETEABCTBA
B MOAb3Y HAaAMUMSA NbIAEBOTO KOAb-
Lla BAOAb BEHEPUAHCKOM 0pOUTLI,
HO peLlaloLMX AOKA3aTEALCTB
€ro CyLLECTBOBaAHWSA AOArOe Bpe-
MS MOAYYMTb He ypaBanoCh. [lo-
3ToMy [AXKOHC U €ro KOAAeru
3aAaAUCb LIEABIO MpPOBECTU 60-
Aee AeTanbHble HaBAAEHMA U
NOCTaBUTb 3aKAOUUTEABHYIO TOY-
Ky B MHOTOAETHMX criopax. Nocae
pacyeToB 06AACTM AOKAAU3ALMK
NOTEHUMAABHOTO CKOMAEHMWS Mbl-
AM W €ero crnocobHOCTM paccen-
BaTb CBET MAAHETONOTM BbISIBUAW
HEKOTOpble  XapaKTepHble npw-
3HaKW, BMOCAEACTBMM HaWAEH-
Hble Ha CHUMKaX, CAEAAHHbIX
OAHMM M3 annapatoB STEREO
(Solar  TErrestrial  RElations

1 BINB Ne8, 20086, ctp. 16
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Observatory)? B xope McCAeAOBa-
HWUI oKpecTHocTel CoAHLIA.

Ha n3obpaxenusax Obian 06-
HapyXXeHbl YETKME AOKa3aTeAbCTBA
HaAWUMSI ICKOMOTO MbIAEBOIO TOpa.
OAHaKO OH 3aMETHO OTAMUAETCS OT
aHanorMuYHOro 0bpasoBaHms, «Co-
MPOBOXAQIOLLIETO» 3EMHYIO OPOUTY.
HeoXrMpaHHOCTBIO  AAST - aCTPOHO-
MOB CTana €ro ABYXKOMMOHEHTHas
cTpyktypa. OaHa M3  KOMMOHEHT
pacroAokeHa BHYTPU  BeHepu-
AHCKOM OpbUTbI (MO OTHOLLIEHMIO
K CoAHLY), Apyrasi — BHE ee.

[peanonaraetcs, 4tO Mblne-
Bbl€ KOAbLIA BO3HUKAM B PE3yAbTa-
Te 3axBata YacTuL, MEXMAAHETHON
MbiAM Ha OPOUTBI, PE30HAHCHbIE
¢ BeHepont 1 3emneit — nepwo-
Abl 0bpalleHnsi Bokpyr ConHUa
y 0O6bEKTOB, HAXOAALLMXCA Ha Ta-
KMX opbuTax, OTHOCATCA MOYUTU TOYU-
HO Kak ABa HEOOAbLUMX LIEAbIX
yncaa (Hanmpumep, 2 Kk 3). Takoe
COOTHOLLEHWE 4acTo YCUAVMBAET
rpaBUTALUMOHHOE BAMSIHWE, OKa-
3blBaeMoe HebeCHbIMK  Tenamu
APYT Ha Apyra.

B 10 BpemAa Kak caMu KOAb-
La, CKopee BCEro, CyLLEeCTBYHOT
NMPUMEPHO CTOABKO XE, CKOABKO
U MAQHETbI, K OTAEAbHBIM KX dpar-
MEHTaM MoAOBHOE  YyTBEPXAE-
HWE, OYEBWMAHO, HEMPUMEHUMO:
B TEUEHME MUAAMOHOB AET pe-
30HaHCHOE COOTHOLLEHWE 4acTo
HapyLlaetcsi. Bpems npebbiBa-
HWS OTAEABHOM MbIAEBOM YaCTULLbI
B MPeAenax KoAbLl@ COCTaBASIET
okono 100 TbiC. AET, NO3TOMY OHO
HEe MOXET ABAATbCA AOATOXMBY-
LIMM  MHAMKATOPOM  0COBEHHO-
cten dopmrpoBaHmua CoAHEeYHoM
CUCTEMbI. TeM He MeHee, KOAb-
Lla 04YeHb BaXHbI AASI TOHUMaHKSA
TOrO, UYTO MPOMCXOAUT C MEXTAA-
HETHOM MbIAbIO, KOTOpas, Kak 13-
BECTHO MO pe3yAbTatam  ApPYrux
MCCAEAOBaHWI, 0bpasyetca npu
CTOAKHOBEHMSAX acCTepouAOB W
pacrnaae Komer.?

AanbHelliee M3yyeHue Mbl-
AEBbIX CKOMAEHUI BOAM3U 0pOUT
BeHepbl 1 3eman Takke byaer
MOAE3HO CreuuaAMcTaM, 3aHu-

2 BMB Nel1, 2006, cTp. 28

3 BB Ne4, 20086, c1p. 20; Ne5, 2006,
cTp. 40; Ne2, 2010, ctp. 25;

Ne5, 2011, ctp. 16

M.H.Jones / The Open University

5 MJIH KM

——

A OrpomHoe audthy3Hoe nbineBoe KonbLo B6au3u opéuTbl BeHepbl 3aMeTHO
Ha 3TOM KapTe pacnpeAeneHus NoBepXHOCTHON APKOCTU, COCTaBJIEHHOMN Ha
0CHOBe AaHHbIX, CO6paHHbIX 30HA0M STEREO-A B uioHe 2009 r. lnaHeTHas
op6uTa 0603HaueHa YepHbIMU TOUKaMU; Gosiee ApKUe 061aCTU HaHeCeHbI
KPacCHbIM U XXeNTbIM LBETOM, 6onee TeéMHbleé — 3e/1eHbIM U CUHUM.

A TlpocTpaHcTBeHHOe pacnonoxeHue ConHua, BeHepbl n KOCMUYECKOTO
annapara STEREQ-A, no3BonueLuee nocnegHeMy 06HapyKUTb rUraHTCKoe
nNbiNeBoe KoJbLo BA0/b BeHEPUAHCKON OpOUTBI.

MatoLLMMCS MOUCKaMU NMAAHETO-
noAOBHbIX 06bEKTOB B CUCTEMAX
MHbIX 3Be3A. 3Ta MHbOopMaUus
HeobXoAMMa AASl COCTaBAEHWS
MOAETHbIX  3aAaHWi  ByAyLIMX
MMWCCHI, HanpaBAEHHbIX Ha WC-
CAEAOBaHMUA 3K30MAAHET C Mo-
MOLLbIO MHTEPHEPOMETPOB,

NOCKOAbKY NOAOBOHbIE CTPYKTYPbI
MOTYT CUABHO MaCKMpoBaTb W3-
AyY€eHUE 3TUX HEOECHbIX TEA.
UcTouHuk: Strange
Discovery: Space.com/ Giant
Dust Ring Found Near Venus
Orbit by Mike Wall, Senior
Writer, November 21, 2013.

BceneHHas), (pocTpaHcTeo, pevst 19
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TaHa NYHHOW NbINY Pasragana

HaAU3 pe3yAbTaToB HabAAEHUH 6o-

Aee yem 40-AeTHeM AaBHOCTM, Mpo-

BEAEHHbBIX B XOA€ MUAOTUPYEMbIX
muccuin Apollo,! momor yueHblM OTBETWUTb
Ha AaBHWI BOMPOC: HACKOABKO 6ObICTPO
NPOUCXOAUT HAKOMAEHWE AYHHOW MbIAN?

BbIsicHUAOCD, UTO AAA 06pa3oBaHus Ha
MOBEPXHOCTU HALLEro eCTeCTBEHHOro CnyT-
HUKa CAOS MbIAU TOALLMHOM OKOAO 1 MM Tpe-
6yeTcsl OKOAO ThICAUYM AET. ITOT NoKas3aTenb
BbITASIAUT BECbMa@ CKPOMHbIM MO 3€MHbIM
MepKaM, HO OH Ha MOPSAOK NpeBbllLaeT
OLEHKM, CAEAAHHbIE paHee, a 3TO 03Hauva-
€T, YTO AyHHaf MbiAb MOXET MPEACTaBASATb
60AbLLME MPOBAEMbBI KaK AN aCTPOHABTOB,
Tak ¥ AASl KOCMUYECKMX annapaTtos.

Nerko «B3neTatollas» nbiAb ObiAa AWLLb
OAHOW M3 MHOMMX HENpUATHOCTEN BO Bpe-
msi Muccum Apollo 17 — nocaepHen Ha paH-
HbIi MOMEHT MWAOTMPYEMOMN 3SKCMEAULIMM
Ha AyHy. lMbiAb OCepana Ha CTeKAax LUAe-
MOB CckadaHApPOB, OrpaHW4MBasi BUAM-
MOCTb, @ MO 3anaxy HanomMuHara MOPOX.
AcTtpoHaBT XappwucoH LWmutt (Harrison
Schmitt) aaxe coobwma o cBoeobpas-
HOM U4yBCTBE «MbIAEBOM NEPErpPyXEHHO-
CTW» M XANOBAACH Ha «CEHHYHO AUXOPAAKY»,
CMPOBOLMPOBAHHYO MONapaHUEM MbIAe-
BblX YaCTWL, B AbIXaTE€AbHbIM TPAKT. Mpuxo-
AWAOCb YUMUTbIBaATb BAMSIHUE AYHHOW MbIAW
Ha NPOBEAEHME HEKOTOPbIX 3KCMEepPUMEH-
ToB. Hanpumep, oHa okasanacb MpsAMbIM
BMHOBHMKOM neperpeBa 060pyAOBaHUS
MU NPEeXAEBPEMEHHOr0 3aBePLUEHMUS nac-

* BMB Ne10, 2010, ctp. 28

A Cnomouiblo cneyuanbHOro fieTeKTopa,
NPUKPENIEHHOTO K NeBOMY YrIly 3T0ro
3KCnepuMeHTanbHoro 610Ka (ero ycraHoBMIM Ha
noBepxHocTH JlyHbl acTpoHaBTbl Muccum Apollo 12),
6b111 NpoBeaeHbI NepBble UCCeA0BaHUA

NYHHOIA NbInu. Mo Mepe Toro, KaK Tpy1 COJIHEYHbIe
6aTapeu NOKpbIBaNMCh NbINEBbIMU YaCTULAMM,
BbIpaGarbiBaemMas MMM MOLLHOCTb Naaana.

20 BceneHHas, NpOCTPaHCTBO, Bpens

CMBHOIO  CEMNCMWYECKOTO  3KCMEPUMEH-
Ta (Passive Seismic Experiment) muccum
Apollo 11, npepHa3Ha4YeHHOTro AASl pPeru-
CTpaUMK «AYHOTPSACEHUI».

bpanaH O’BpaileH, ©¢U3UK K3 YHU-
Bepcuteta 3anapHon AscTpaanu (Brian
O’Brien, University of Western Australia)
HauyaA M3y4yeHue AYHHOW nbiav Honee 40
A€T Hazap, byayun npopeccopom YHuUBEP-
cuteta Paiic B XblOCTOHE M TA@BHbIM MC-
canepoBatenem akcnepmmeHta DDE (Dust
Detector Experiment), npoBoamBLuerocs
B xoae muccuin Apollo 11, 12, 14 n 15.
KaxAbld MCMOAb3YEMbIA B HEM AETEKTOP
pasmMepoM CO ChuYeyHbli KOpobHOoK Obia
cHabxeH TpeMsi GOTOraAnbBaHUYECKUMMU
3NEMEHTaMU, MOKPbITBIMU CAOSIMU 3Kpa-
HUPYIOLLLEr0 COAHEYHOE W3AyYeHue Be-
lectea pasHOM TOAWMHLL. OTCAEXMBafA
AETPaAaLMIO KaXAOM M3 AYEEK, YUYEeHbIN
HaAEsANCs OMPEAEAWNTb, HACKOABKO CUAbHbI
NMOBPEXAEHMS, CBA3AHHbIE C MbIAbIO, U Ka-
KO€ BAUSIHUE OKa3blBaAO M3AYUYEHME.

Kak 310 HM npuckopbHO, HO NASA
NMocAe YycrewHoro 3aBeplueHuss ambu-
LMO3HOM KOCMMUYECKOW nporpamMmmbl Mo
BblCapke 4enoBeka Ha AyHy notepsha
MarHWTHbIE AEHTbl C 3anucAMW AaHHbIX
MbIAEBbIX AETEKTOPOB. B apMUHMUCTpaLum
AaXe 3asiBUAM, U4TO cobpaHHas nHoopma-
una DDE yTtepsHa HaBcerpa («3aToBapeH-
HOCTb» YHWKaAbHbIM  HaOAIOAATEABHbLIM
MaTepuanoM  MOAPA3AEAEHUM,  OTBET-
CTBEHHbIX 3a ero 06pabotky, bbira CTOAb
BEAMKA, UTO HECKOABKO COT KOPOOOK ¢ Mar-
HUTHbIMWU A€HTAMW CKAAAMPOBAAUCH Mps-
MO B MOACOOHbIX NOMELLEHUAX, Aaxe 6e3
npeABapUTEABHON perucTpaumm u odopm-
AeHuA). U avwb 6aaropaps HacTOMUMBO-

'V Ha atoit poTorpachmm nokasaHbl NOKPbITbie
NIYHHOM MbINbIO WeMbl U cCKahaHApbI
actpoHaBToB muccuu Apollo 17 — nocnepHeit
nunoTupyemon akcneauuum Ha JiyHy B XX Beke.

ctn O’bparieHa NASA npepoctaBuaa emy
KOMUKU HEOBXOAMMBIX 3anucen — OpUrMHa-
Abl HANTU HE YAAAOCh.

Bmecte co cBoer koaneron MoOHMKOM
Xoanmk (Monique Hollick), Takxe pabotato-
Ler B YHUBepcuTeTe 3anaaHom ABCTpanuu,
O’bpalieH cMOr MPUCTYNUTb K WM3YUYEHUIO
MOAYYEHHOrO MaTepuana. [poBEAEHHbIN
aHaAM3, AETaAbHO OMWUCAaHHbIA B XypHaAe
Space Weather, nokasan, 4to HaMbOAbLLYHO
AerpapaLmio 3allMLLEHHbIX SYeeK Bbi3Bana
WMEHHO MblAb, @ HE U3AYYEHME.

AyHa He umeeT atmocdepbl, MO3TOMY
Hap ee NOBEPXHOCTLIO HE CYLLLECTBYET AaXe
cAabblX BETPOB — CAEAOBATEAbHO, CKOMMWB-
Leecss B BEPXHUX CAOSIX FPyHTa BELLECTBO
AONKHO HaXOAWTbCS TaM O4YEeHb AOATO.
B cBOIO ouepeab, NPeXHUEe TEOPETUYECKME
MOAEAW MpeaycMaTpuBaAW, 4uTo Atobble
npouecchbl HAKOMAEHUSI MEAKOAMCNEPCHOIo
BELLECTBA CBSA3aHbl C METEOPUTHLIMU YAa-
pamMu 1 BbiNaAEHUEM KOCMUYECKOM MbIAK.

Ho cymmapHas MOLLHOCTb 3TMX Npo-
LLeCCOB He COrAacyeTcsi C pesyAbTaTamMu U3-
MepeHuin O’bparieHa n XoaarK. MexaHuam
MOCTYNAEHUSI YaCTUL, Ha AYHHYIO MNOBEPX-
HOCTb MOXET 06BbACHUTb MOHATHE «3aTbIAEH-
Has atMocdepa» NPUMEHWUTEABHO K /\yHe.
CornacHO NPeANOXEHHOM YYaCTHUKaMK MC-
CAEAOBaHUSI ruMnotese, MNbIAEBble YacTu-
bl Ha AHEBHOM CTOPOHE Hallero cnyTHMKa
nprobpeTatoT NOAOKMTEAbHBIV 3apsA, Koraa
COAHEUYHOE U3AYYeHUe «BblBUBAET» INEKTPO-
Hbl U3 aTOMOB, BXOASILLIMX B COCTaB MblAW. Ha
TEMHOM CTOPOHE 3T YaCTULbl MOAYYAIOT OT-
puLaTeAbHbI 3apsa NpYU B3aUMOAENCTBUM
C 9AEKTPOHAMM COAHEYHOro BeTpa. Ha au-
HUWM TepMUHaTOpa (rPaHULbl OCBELLEHHOMO
N HEOCBELLEHHOrO MOAYLUAPUS) SAEKTPO-
CTaTUYECKME CUAbI MOTYT yAEPXMBaTb 3Ty
3apPSXKEHHYIO MbiAb BbICOKO HaA MOBEPXHO-
CTbto AyHbl. Heuto nopobHoe HabatoaanOCh
actpoHaBTamu  Apollo, HaxoAMBLUMMUCS
B OPOMTAAbHOM MOAYAE — OHW BMAEAW CBe-
TALWMECH OPEOAbI MbIAY HAA FOPU3OHTOM.

Kocmuueckui annapat Lunar
Atmosphere and Dust Environment
Explorer (LADEE), 3anylleHHbIH B CEHTA-
6pe 2013 ., NOMOXET NPOAUTL CBET Ha
TalHy AeBUTaLMKU AyHHOW MNbiAW. C BbICOTHI
250 KM Hap NOBEPXHOCTbIO AyHbl OH ByaeT
BECTU AeTaAbHble UCCAEAOBAHUS €€ MblAe-
BOTO OKPY>XEHMUSI.

HctouHuk: Space.com / Moon Dust
Mystery Solved With Apollo  Mission
Data. By Megan Gannon, News Editor,
January 03, 2014

2 BMB Ne10, 2013, ctp. 15
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conHe4yHAs cucTeEMA. HosocTn [

CKEDNbITbIE KNAcOoThl BeCThbl

CTMHHAA KpacoTa HUKOTAA He 3aMeTHa

C nepBoro B3rAfpa. Mpu M3ydeHnn ¢orto-

rpaduin acteporpa Becta (4 Vesta),* koto-
pbii B neproA ¢ uons 2011 1. no asryct 2012 1.
MCCAEAOBAACS KOCMMWYECKUM annapatom Dawn,?
310 HeOGECHOEe TeND BHaYaAe KaXeTcs cepbiM v 6e3-
AMKWM, 1 Pa3Ho0bpasaT ero TOAbKO «OCMUHbI» 6OAL-
LIMX M MaAbIX KpaTtepoB. HO COTPyAHWMKM OTAEAa
ConHeuHoM cuctembl MHctuTyTa Makca [MhaHka
B KanbteHbypre-A\uHaay (Max-Planck-Institut flr
Sonnensystemforschung, Katlenburg-Lindau) no-
BTOPHO MPOaHAAM3UPOBAaAM M300paXeHWss 3Toro
TMraHTCKOro acTepomnAa, NMoAyUYeHHbIe 0630PHON Ka-
Mepon annapata. OHW NPOBEAU NMPAKTUUYECKU MOA-
HYIO LBETOBYI) MAEHTUOUKALMIO BCEX INEMEHTOB
NOBEPXHOCTU C paspelleHremM 60 M Ha NMUKCeAb
1 NPOAEMOHCTPUPOBaAK ¢ BeCrpeLLleAEHTHON AeTa-
AM3aLMEN He TOABKO MOBEPXHOCTHbIE CTPYKTYPbI, HE
BMAMMbIE HEBOOPYXXEHHbIM FAa30M, HO U AaHALLAd-
Tbl HEOXXMAQHHOW KpacoTbl. MiccaepoBaTeAr CMOMAK
Pa3rAAAETb YYaCTKK, PacnAaBAEHHbIE METEOPUTHBI-
MU yA@pamK, Kpatepbl, norpedeHHble 3eMAeTps-
CEHUSIMM, HEMOHATHbIE MOCTOPOHHME MPEAMETHI
(BO3MOXHO, OCTATKM METEOPUTOB).

LiBeTHble M306paXxxeHnst MoAyUYEHbI Baaropaps ce-
MW CBETODUALTPAM, YCTAHOBAEHHbIM Mepes 06bek-
TMBOM Kamepbl Ha 6OPTY KOCMMWUECKOTO annaparta.
Tak KaK pasAMyHble MUHEPaAbl OTPAXaroT U3AyYe-
HWE C pa3HOM AAMHOM BOAHbI MO-Pa3HOMY, CMEHHbIE
OUABTPbI MOMOTaHOT BbISIBUTb KOMMO3ULIMOHHbIE 0CO-
6EHHOCTH, OCTAOLLIMECS HEBUAMMBIMMW NP LLIMPOKO-
MOAOCHBIX HabAAEHHSIX. Kpome Toro, CreumanmncTbl
OTKaAMBpPOBaAM AaHHbIE TaK, UTOObl 3aPErUCTPUPO-
BaTb MaAEMLLINE U3MEHEHMS NOBEPXHOCTHOM IPKOCTU
acteporaa. Ha HoBbIx 1306paxeHusx boraras ramv-
Ma YCAOBHbIX LIBETOB OTOOPaXaeT PasAnuHbIi MUHE-
paAbHbIM COCTaB MOBEPXHOCTM BeCTbl, AEMOHCTPUPYS
LLIMPOKUIA AMANA30H FEOAOTUUYECKUX NPOSIBAEHWI. Ho
Npexae BCero 13obpaXeHWsi ¢ YCAOBHOM LIBETOBOW
KOAMPOBKOM BMEYATAAOT YUYEHbIX CBOEM KPaCOTOM.
o MmHeHnto MaptnHa Xodpdmara (Martin Hoffman),
uneHa pabouelt rpynnbl Kamepbl KaAPUPOBaHWS, HU
OAMH XyAOXHWK He cMor 6bl Hap1coBaTh UTO-HUOYAb
B 3TOM POAE — TOAbKO MPUPOAA CriocobHa Ha TaKoe.
CHumMKkM KpatepoB Iaua (Aelia) 1 AHTOHUMS (Antonia),
a TaKkxe obnactn B6AM3K KpaTtepa Cekctuauna (Sextilia)
MoKa3aHbl B KAYECTBE CaMbIX XXMBOMMCHbIX aCTEPOMA-
HbIX AQHALLIATOB.

Dawn MOKMHYA OKPECTHOCTM BecTbl B ceHTAbpe
2012 r. B HacTosiLLee BpeMsi KOCMUYECKUIA annapar
MPOAOAKAET NMOAET KO BTOPOW LIEAM CBOEN «Hay4HOM
KOMaHAMPOBKM» — KapAMKOBOM NAaHeTe Llepepa
(1 Ceres), KpynHenLeMy 0ObeKTy IAaBHOMO Mosica
acTeporaoB Mexay opbutamm Mapca v Honutepa.®

Uctounmk: Dawn Creates Guide To Vesta’s Hidden
Attractions. — NASA Press Release, Dec. 16, 201.3.

1 BB Ne8, 2011, ctp. 18
2 BMB Ne5, 2005, ctp. 24; Ne10, 2007, ctp. 18
3 BMNB Ne4, 2004, ctp. 16; Ne1, 2010, c1p. 8

MeBpansb 2014

A Ha3TOM KpacoyHOM M0O3aUYHOM U306parKeHUM XOPOLLO 3aMETHbI NOTOKU BeLecTBa BHYTPU

1 cHapyxwu Kpatepa 3nua (Aelia), umerowiero auametp 4,3 kM. CHUMKM, U3 KOTOPbIX COCTaBNIEHA
KOMNO3ULUA, CAeNaHbl ¢ CeHTAGPA no okTA6pb 2011 r. BCKope nocne Bocxoaos ConHua Hap
¢ororpacpupyembim yyactkoM. HeBOOpY}KEHHbIM FMa30M 3TU CTPYKTYPbI MPAKTUYECKN He BULHbI.
3aecb OHM BbiAeneHbl CHHUMU U KPaCHbIMU LiBETaMU.

MpoucxoxpeHne 06Hapy:KEeHHbIX CTPYKTYP HEU3BECTHO. Bo3MoXHOe 06bACHEHMe 3aKntoyaeTcs
B TOM, 4TO HEKoe BO3/ieiiCTBMe, CONPOBOKAABLIEe BOSHUKHOBEHUE KpaTepa, NpUBeo K
noAB/EHUIO MOTOKOB PAaCMJIaBJIEHHOTO BELEeCTBA C MUHEPaAJIOrMYeCKUM COCTAaBOM, OTIMYHBIM OT
XapaKTepHOro A1 OKPYXKaloLLero permoHa.

CocTaBHOe U306paXkeHMne BbII0 NOJIYYEHO NyTEM NPUCBOEHUA Pa3NIUYHBIX LLBETOB UH(OPMaLUK,
Co6paHHOI NPU CbEMKeE 3JIEMEHTOB JIaHAWAdTa C HECKONbKUMU CBETO(UNBTPaMM1 B BUAUMOM

1 6MKHEM MH(DPAaKPaCHOM AMaNa3oHax, C TeM, YT06bl MAKCMMabHO Y4YeCTb U BbIAENUTb TOHKUE
pasnuuusA B nuTonorum (TaKMx XapaKTepUCTUKAX rOPHbIX MOPOA, KaK LiBET, TEKCTYpa U COCTaB).
LiBeToBas raMma 0Co6eHHO YETKO «BbIAENsAEeT» 6orarblii }Kene3oM MMHepan NUPOKCeH.
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KpacouHoe nsobpaxeHue
Kpartepa Cekcrunua (Sextilia),
PacnonoxeHHoro B6IM3u
30° 10)KHOM LWNPOTbI
¥ BUAMMOTO B NIEBOM
BEPXHeM Yy CHUMKa. 3aech
npeacraBjieHbl NOYTU BCe
BO3MOXHbIE YCNIOBHbIE LiBeTa:
OT YepHoro, 0603HauaroLlero
CKOMNEeHUA PasApoGNeHHbIX
nopoj, BbIOPOLIEHHbIX
MeTeopuTHBIMM yAapamu, A0
Kpacu& orobpaxaroLuero,
BEPOATHO, pacnnasyieHHoe
NpY CTOIKHOBEHMAX U NO3MeE.

3aCTbiBlUER BEL|ECTBO. 1

NASA/JPL-Caltech/UCLAMPS/DLR/IDA
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I CO/NHEYHAS CUCTEMA. HOBOCTWU

BoAdHOU Nap BOKPYr KapnvuKoBoOU NMNaHeThbl

abAopaTeAbHbIN MaTepuan, NoAyUeH-

HbI KOCMMUEeCKoW obcepBaTopuent

Herschel,® no3BoAvA BnepBble yBe-
pPeHHO 06HaPYXWTb BOAAHOM Nap B OKPEeCT-
HocTax Llepepbl (1 Ceres) — KpynHewwero
06bekTa acTepoMAHOro rnosica (ee AuameTp
coctaBasieT okono 950 kwm). B otamume ot
60AbLLMHCTBA acTEPOMAOB, OHAa MMEET MoY-
™ chepuyeckyro dopmy, Mo3ToMy ee OT-
HECAM K KAACCy «KapAMKOBbLIX MAQHET,
B KOTOpOM oOka3sanca u lMaytoH (134340
Pluto), B TeueHue 76 AeT cuuTaBLUMMICA Ae-
BATOM NAaHeTon COAHEUHON CUCTEMBI.2

Llepepa npeAnonOKUTEABHO UMEET CAOXKHYHO
CAOUCTYIO CTPYKTYpYy — OBAAAAET KaMEHWUCTbIM
AAPOM M AEARHOM BHELLHEN MaHTWen. Ho poka-
3aTb 3T0 A0 MOCAEAHETO BPEMEHM HE YAABAAOCh.

daKkT HaAuKMA BOASHOTO AbAa@ Ha 06b-
eKTax Mnosica acTepoOUMAOB MOXET Cepbes-
HO M3MEHWTb Hallle NMOHUMaHWE 3BOAIOLIMK
ConHua v naaHeT. Koraa 4,6 MApA AET Ha3aa
¢dopmupoBanacb ConHeYHan cucTeMa, B ee
LieHTPaAbHbIX paroHax HbIAO CAULLKOM Xap-
KO AAS CYLLLECTBOBAHWUS KOHAEHCUMPOBAHHOM
BOAbI (B T.U. AbA@) B 06AacT 0bpasoBaHua
BHYTPEHHUX NAaHeT — Mepkypusi, BeHepl,
3eman 1 Mapca.® CoBpeMeHHble KOCMOTo-
HUYECKWE TEOPUM NMPEAMOAAratoT, 4YTo BoAA
nosiBUAACb TaM MO3XEe, B XOAE AAMTEAbHO-
ro nepuopa MHTEHCUBHON HOMOaPAMPOBKH
KOMETaMK 1 acTepomaamMm OkKoAo 3,9 MAPA
AET Ha3aA. B To BpeMs Kak HU1 Y KOro 13 yue-
HbIX HE BbI3bIBAET COMHEHWI, UTO BOASHOM
AEA COAEPXMTCA B KOMETHbIX SIAPaAX, CKa-
3aTb 310 06 acTepoMAax HUKTO C YyBEPEHHO-
CTbto He Mor. 06 3TOM MOXHO ObIAO TOABKO
AOTraAbIBATbCA HAa OCHOBAHWMK «TOHKMX Ha-
MEKOB» — Hanpumep, no 0o6HapyXeHHbIM
B NOCAEAHEE BPEMS HENpsAMbIM  AOKa3a-
TEeAbCTBAM MPOSBAEHUI KOMETONOAOOHOM
AKTUBHOCTM 3TUX TEA.

Tenepb, UCNOAb3ysi AAS Habawoae-
Hui Llepepbl npubop HIFI (Heterodyne
Instrument for the Far Infrared — retepo-
AVHHbBIV AATYMK AAAbHETO MHOPaKPacHOro
AManasoHa), YCTaHOBAEHHbIN Ha TEAECKO-
ne Herschel, acTpOHOMbI MOAYYMAU A@H-
Hble, KOTOPble YKa3blBalOT Ha BOASIHblE
napbl, BblbpacbiBaemble B BUAE CTPYH, NO-
XO0XMX Ha rensepbl CaTypHUAHCKOro CnyT-
HWKa JHuenrapa.*

1 BMB Ne10, 2009, ctp. 8; Ne4, 2013, cTp. 10

2 BB N29, 2006, c1p. 20

3 BMB N210, 2013, c1p. 4

4 BMB Ne9, 2005, ctp. 24; Ne11, 2007, cTp. 21;
Ne4, 2008, ctp. 10

A 0auH 13 ny4wmx cHumkoB Liepepel,
cAenaHHbli opbuUTanbHbIM Teneckonom Hubble.

«BnepBble BoAsiHOW map 6biA obHapy-
XEH B MOsICE acTepPOMAOB, U 3TO ABASAETCA
BaXHbIM AOKa3aTeAbCTBOM TOro, uTo Llepe-
pa MMeeT AeAAHYIO MOBEPXHOCTb U aTMoche-
py», — 3aABWUA PYKOBOAUTEAb UCCAEAOBAHWMN,
npeactaButenb ESA B WcnaHum Mwuxasnb
Kronnepc (Michael Klippers).

XOTsi MOLLHOCTU TEAECKONMa 0Ka3anoCb He-
AOCTATOYHO AASI TOAYUYEHUA M306paxeHuid ¢
XOPOLUMM MPOCTPAHCTBEHHbIM  pa3peLLleHu-
€M, acTpOHOMaM YyAAAOCb MOCTPOUTb KapTy
pacnpeaeneH1st UCTOUHMKOB BOAbI Ha MOBEPX-
HocTu Llepepbl MOCPEACTBOM HabAtOAEHMIA
BapuaLMii MHTEHCMBHOCTM BOAHbIX Mapke-
POB Ha MPOTSHXEHWUN MEPHUOAA €€ BpaLLEHUS,
coctaBastoLLero 9 yacos. oyt BCE OHM AO-
KaAM30BaHbl B ABYX pervoHax. «Mbl oueHwW-
AM, YTO NPON3BOAUTEABHOCTb BCEX MCTOUHMKOB
COCTaBASIET NPMMEPHO 6 KI napa B CEKyHAY
— 3TOro0 AOCTATOYHO, UTOObI MOKPBITE MOBEPX-
HOCTb TOHYaMLUMM CAOEM AbAA, KOTOPbIA Mbl
YETKO MAEHTUOULIMPOBAAW B AByX 060COOAEH-
HbIX MOBEPXHOCTHbIX CTPYKTypax», — 3asiBUA
NopeHc O’Pypk (Laurence O’Rourke), pyko-
BOAMTEAb MPOrpaMmbl WCCAEAOBaHWUA acTe-
POMAOB M KOMET C MOMOLLIO KOCMMUYECKOTO
Teneckona Herschel (MACH-11).

Haunbonee npaBAONOAOOHBIM OObACHEHN-
€M NosIBAEHWS BOAAHbBIX NapoB Hap Liepepor
YUYeHblE CUMTatOT MpPoLEecc cybauMaulmu, npu
KOTOPOM AEA HarpeBaeTcs M npeBpallaeTca
B ra3 6e3 nepexoaa B XuaKyto dasy. Mctekato-
LLIMIA B KOCMOC ra3 3axBaTbiBaET C COOO0M MbiAb
1 TeM caMbIM 0BHaXaEeT CBEXMI AeA, MOCTOSH-
HO «OBHOBASAS» MOBEPXHOCTb. [MOAOOHBIN Me-
XaHW3M aKTMBHO MCMOAL3YHOT CMELMAAUCTbI MO
ManbIM TenaM COAHEYHOM CHUCTEMbI AN 0OBSC-
HEHWST YHKUMOHMPOBAHUSI KOMET.

AAbTEPHATUBON CYOAMMALMOHHOMY Me-
XaHU3My MOXHO paccmaTpuBaTb KPWOBYA-

ApXvB KypHana 3a 20111 2012 IT. B WMHPOBOM BUAE

KaHU3M — Hannune Ha Llepepe reisepoB
WAU AEASIHOTO ByAKaHa.®
Bonee noppobHYO WMHGOPMALMIO yue-
Hble HaAelTCst MOAYYUTb B BAMXKaKwem Oy-
pAywem: B 2015 . K KapAMKOBOM MAaHeTe
npubAK3NTCA KocMuueckuit annapat DAWN
W 3aMMeTCsl ee AeTaAbHbIMU UCCAEAOBAHU-
AMU. B yacTtHocTH, ByAeT NMpoBEAEHO Kap-
TorpadupoBaHWe MOBEPXHOCTH, a TaKxe
N3y4yeHUe UCTOYHWKOB BOASIHOTO napa U us-
MEHEHMS MX MHTEHCUBHOCTU CO BPEMEHEM.
«OTKpbITHE... BOAAHOIO napa Haa Liepepon
AA€ET HaM HOBYKO MHGOPMALIMIO O TOM, KaK BO-
Aa pacnpepeneHa B ConHeuHon cucteme. MNo-
CKOAbKY Macca Liepepbl cocTaBaseT nprMepHo
NSATYHO YacTb OT 06LLEl Macchl Nosica actepou-
AOB, 3TOT BbIBOA UMEET BaXHOE 3HaYeHUe He
TOAbKO B MCCAEAOBAHUSAX MaAbIX TEA, HO U AAA
MOAYYEHUSI  AOMOAHUTEABHOM  MHdOPMAaLWMK
0 MPOWCXOXAEHUM BOABI Ha 3emae», — coob-
wmA TopaH Muabpartt (Goran Pilbratt), yuactHuk
rpynmnbl CONPOBOXAEHUA MUccuK Herschel.
Mocae oTkpbiTMA Lepepbl ee BHavane
CUMTaAM HOBOM MAAHETON. M03Xe OHa MOAy-
yuaa cTaTyc camoro BOAbLLOTO actepovAa.
Tenepb, BCKOPe MOCAE TOrO, Kak 310 Hebec-
HOe TeAO «MepekBaAvdUUMPOBaAAU» B Kap-
AVMKOBbIE MA@HETbI, BbISCHUAOCH, UYTO OHO
obrapaeT elle M CBOMCTBAMU KOMETbI.
UctouHmk: Hershel/ESA Press release,
22 January 2014.

5 BMNB Ned, 2009, ctp. 18
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A PacnpepeneHue UCTOYHMKOB BOAHOTO napa
Ha Llepepe.

N3MeHeHUe MHT@HCUBHOCTU NIMHMUIA NOFNOLEHUA
BO/AAHOrO napa B cnekTpax Llepepe! no AaHHbIM
uH(paKpacHoil KocMUyecKoil oGcepBaTopuu
Herschel (ESA). Hau6onbluias MUHTEHCMBHOCTb
COOTHOCUTCA C ABYMA TEMHBIMU PernoHamm
noBepxHOCTyH, Ha3BaHHbIMK Muauum (Piazzi)

1 Pernon A — oHu Gbinn 06HApYKeHbI B X0/
HabnoAeHNIi C NOMOLLYbI0 HA3EMHOT0 TeslecKona
Keck II Ha aBaiicKux 0CTpoOBax.
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conHe4yHAs cucTeEMA. HosocTn [

«[INaBaloLLUK CHEXKOK» B nodace Kovnepa

AaHeToAOTM  OBHapyxu-
AU CamMOe KpyrnHoe U3
M3BECTHbIX B  HACTOf-
lee BpeMs Manblx Ten ConHeu-
HOW CUCTEMbI, KOTOPOE MOXET...
nAaBaTb B BaHHOM (NpaBAa, aTa
BaHHa AOAXKHA OblTb pa3MepoMm
¢ non-EBponbl). O6bEKT, cocTo-
AWKUA, NO-BUAUMOMY, W3 TpPsi3-
HOTO PbLIXAOrO CHera, MOAYYMA
o6o3HaueHne 2002 UX25. OH
ABWXETCSI MO MOYTU  KPYyroBOM
opbuTe Aaneko 3a npepenamu
opbuTbl HenTyHa — camoit pane-
Kow ot CoAHLa naaHeTbl. 3Ta 06-
AaCTb NPOCTPaHCTBA OTHOCUTCA
K nosicy Konnepa — «pesepeya-
py» KapAMKOBbIX MAGHET, KOMET
1 HeBOAbLLMX AeASIHbIX TEA, MPO-
CTUPAIOLLEMYCH AO TEAUOLEH-
TPUUYECKMX PACCTOSHUI NopsaAKa
45-50 a.e. (6,7-7,5 MAPA KM).*
Hu3kaa naoTHOCTb M cpas-
HWUTEABHO CKPOMHbIE pa3Mepsbl
obbeKkTa (ero MonepeyHuK oue-
HuBaeTcsa B 650 kM) He coBCEM
YKAQABIBAKOTCA B COBPEMEHHbIE
MOAEAM  GOPMUPOBAHMST  KPyr-
HbIX TBEPAbIX TeA B nosice Ko
nepa u Bo Bcer CoAHeUHOM
cucteme. O pesyabratax uM3me-
peHuii napametpo 2002 UX25
COODBLLMA NEPBOOTKPbLIBATEAb HE-
CKOAbKMX YAGAEHHbIX OT COAH-
LA KapAMKOBbIX MAaHeT? Maika
BpayH 13 KanMpOpHUICKO-
r0 TEXHOAOTMYECKOrO  UHCTUTY-
Ta B [NacapeHe (Michael Brown,
California Institute of Technology,
Pasadena) B ypHane The
Astrophysical Journal Letters.
MOCKOAbKY  KOMMNEpOBCKUE
00beKTbI, KaK MPUHATO CUWUTATh,
NpaKTMYeckn He npetepnean 13-
MEHEHWUI CO BPEMEHW CBOEro
BO3HUKHOBEHWS, yUYeHble MpeA-
AaratoT paccmartpuBatb 3Ty 06-
AaCTb MPOCTPAHCTBA B KaUyecTBe
MAEAAbHOTO MOAMIOHA AASA BbISIC-
HeHWs 0cOBEeHHOCTEN HauanbHbIX
cTapmii obpasoBaHus naaHeT. Mo
MHEHWUIO MAAHETOAOTa  JHAPHO
HOanHa 13 YHusepcuteta boynae-

1 BMB Ned, 2010, ctp. 9
2 BMB Ne9, 2013, ctp. 22
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061exT 2002 UX25

(anametp 650 kM) Ha

CHMMKE KOCMMYECKOro
/4 Teneckona Hubble.

o

A B nosce Koiinepa HacuuTbIBaeTca Kak MUHUMYM 70 TbIC. 06BEKTOB C nonepe4yHuKom 6osee 100 Km,
o6pawatowmxca Bokpyr Contua Ha paccroaxum 30-50 a.e. (B 30-50 pas Gonblue cpefHero paguyca 3eMHoil opouThl).

pa B Konopaao (Andrew Youdin,
University of Boulder, Colorado),
YacTuLbl MbiAV B BUXPEBOM AMC-
Ke, OKpyXaBLUEM MPOTOCOAHLE,
MOCTOSIHHO CTAAKMBAAUCb U 06b-
eAMHSIVCb, CAMMasicb B 6Honee
KpynHble Teaa. 3JTOT npolecc,
B KOHEYHOM cUeTe, NPMUBEA K 06-
Pa30BaHMIO KAPAMKOBbIX MAGHET
B nosce Kovinepa (banxaniuen
u3 Hux aBasetcs [AyToH), a B
6AM3KMX K CoAHLL obaacTsix ¢ 60-
Aee BbICOKOM KOHLEHTpaLwmen
BeLLEeCTBa — ra30BbIX MMraHTOB U
NA@HET 3€MHOW rpynmbl.

EcAn KpynHble KoWnepouAbl
AENCTBUTEABHO  CHOPMUPOBaA-
AUCb TakUM 006pasoM, UX Cpes-
HWE MAOTHOCTM AOAXHbI OblTb
CBfi3aHbl C UX pa3dmepamu. Op-
HaKo NMoKa MoAy4yaetcsi, YTo Tena
¢ nonepevyHukamn Ao 350 Kwm
yallle BCEro MeHee MAOTHbIE,
yem Bopa (1 r/cm3), B T0 Bpems
KaK MAOTHOCTb OOBLEKTOB C AM-
ameTpamu, MPEeBOCXOAALLMMU
800 KM, No-BUAMMOMY, BblLLE.

OAHO 13 BO3MOXHbIX 06BbAC-
HEHUN 3aKAOYaEeTCa B TOM, UTO
MenkMe OObEKTbl XapaKTepuay-
FOTCA MOPUCTOM CTPYKTYPOM, TOr-

A3 KakK CWAbHasi COBCTBEHHas
rpaBuTaumus 6oaee KpynHbIX Cro-
coBCTBYET MAOTHOM «yrMaKoOBKE»
AbAA U KaMHSA. Takum 0bpasom,
«CpeAHMe» Tena — ¢ AaMeTPaMm
0KOAO 600 KM — AONKHBI UMETb
MAOTHOCTb, NPOMEXYTOUHYH
MEXAY MaAbIMU 1 60AbLIMMK. HO
y 2002 UX25 oHa oka3anacb He-
O0XMAGHHO HW3KOW: M3MEPEHUS,
BbIMNOAHEHHbIE HECKOAbKUMM
KOCMUYECKUMWU U Ha3eMHbIMU
TenecKonamu, No3BOAAOT YTBEP-
XAaTb, YTO OHa paBHa BCEro
0,82 r/cm3.  CAepOBaTEAbHO,
3TOT KOWMMEePOUA COCTOUT B OC-
HOBHOM W30 AbA@ — HO TOrAa
HEMoHATHO, Kakum 06pasom
6onee KpynHble 06beKTbl ¢ No-
BbILLEHHbIM COAEPXaHWEM CKa-
AUCTbIX MOPOA GOPMMPOBAAUCH
Ha TaK1X 6OAbLLNX FEAMOLIEHTPU-
YECKUX PaCCTOSTHUSAX.
O6bACHEHWEM MOXET CTaTb
aAbTEpPHATUBHAS TEOpUs, Mpea-
AOXeHHas HOAMHOM M ero KoA-
neramu. CornacHo en, B nosce
Kolnepa BHayane BO3HMKAIOT AO-
CTaTOYHO KPyMHbIE MNEepPBUYHbIE
06beKTbl. OHU CPaBHUTEABHO Obl-
CTPO «CcOBMpAlOTCS» M3  KYCKOB

HAVYHO-NONVNAPHAA CEPUA. ubnnoTeka :xypHana BceneHHas, NPOCTPAHCTBO, BRema»
+ HOBMHEM B UeCTb AECATUNETHA KYNHANA

www.shop.universemagazine.com
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MOPOAbl M AbA@ Pa3Mepom A0
HECKOAbKWMX CaHTUMETPOB  MOA
AeVicTBUEM TypOyAeHUMU B OKO-
AOCOAHEUYHOM  MPOTONAGHETHOM
ra3oBo-NbINEBOM AMCKE. Bckope
MOCAE 3TOr0 TaKMEe KaMeHHO-Ae-
AAHbIE TeAd, MPOMAA YaCTUUHYHO
AMPOEpEeHLMaLMIO (CKaAbHbIE NO-
POABI OMYyCKAaOTCA K LEHTPY, AeA
W 3amMep3lUne rasbl KOHLEHTPU-
pyrOTCA Y NOBEPXHOCTH), HAUMHA-
IOT CTaAKMBATbCS, PacKanblBasiCh
Ha 6onee MeAkWMe ¢parmMeHThbl.
Te U3 HUX, KOTOPbIE€ COCTOSIT IAaB-
HbIM 06pa3oM M30 Abpd, UMEOT
MEHbLLUWE pa3mepbl U MAOTHOCTb,
a CKaAUCTble «siapa» Mbl cervac
HabAtopaeM Kak Bonee KpyrnHble
1 MAOTHbIE KAPAMKOBbIE MAQHETbI.

Yr06bl MOATBEPAMTB 3TO MPEA-
MOAOXEHMWE, YUYeHble  AOAKHbI
M3MepWUTb MAOTHOCTb BGOAbLLIO-
ro uncna O6bLEKTOB, aHAAOrMu-
Hblx 2002 UX25. Ho ecau OH
OoKaxeTca CcBOeobpasHbIM UC-
KAOUEHWEM CPEAM BCEX MPOUMX
«obutatene» nosica Koinnepa,
TallHa ero HW3KOM NAOTHOCTH By-
AET pasrapaHa oueHb HECKOPO.

UcTouHuk: Nature
doi:10.1038/nature.2013.14135

HoByHKa! HoBUHKa!
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Mapcoxoabl: nepsas Kpyrnas aara

ecATb AeT Halap, 4 aHBaps 2004 r.,
C MArKOM NMOcaaKkM aMepUKaHCKOro Po-
Bepa Spirit HauyaAMCb HemnpepbiBHbIE
MCCAeAOBaHMS KpacHOW MAAHETbI C MOMOLLbIO
MOOWABHBIX AabopaTopuid, pabotalomux Ha
ee nosepxHocT.: Yepes Tpu Heaeav Ha npo-

1 BMB Nel, 2004, ctp. 22; Ne9, 2009, ctp. 22

A W306parkeHns naHOpPamMHOM U
MMKpocKonuyeckoil kamep Opportunity
NpoAeMOHCTPUPOBAIH, YTO CKANUCTOE OGHAXKEeHNe
«3nb Kanutan» (El Capitan) koraa-To copepano
KpUCTannbl BOAOPACTBOPUMbIX MUHEPAJIOB,
no3xe BbIMbITbIE B Pe3y/ibTare JOAr0BpeMEHHOro
KOHTaKTa C BOA0iA. [lycToThI, OCTaBILMECA HA

MX MecTe, UMelT OKONO CAaHTUMETPA B ASIUHY,
HECKOJIbKO MUJUIMMETPOB B LIMPUHY U XaOTUYHO
opueHTMpoBaHbl. Takue (opmaLum reonoru yxe
HEOAHOKPATHO 06HApPY)KMBaM B 3eMHbIX IOPOAAX.

24  BcenerHas), NPOCTPaHCTBO, BpeMs!

TMBOMOAOXHOW CTOpoHe Mapca 6aarononyy-
HO «mpuMapcuacs» Opportunity. OH A0 cux nop
UCMpPaBHO YHKUMOHMPYET, YCcTaHoBKMB abco-
NOTHbIM PEKOPA MPOAOAKMUTEABHOCTU  PaboTbI
ABTOMATUUECKOW CTaHLMM Ha ApYrov naaHerte.?
B aBrycre 2012 1. K HeMy NPUCOEANHUACS Bonee
MOLLHbIM 1 COBEPLLEHHBIN Mapcoxoa Curiosity.

B pesyAbTate 06LIMPHON U HEOAHOKPATHO
NMPOANEBABLLENCS UCCAEAOBATEABCKOM  MPO-
rpammbl Mapc ctan Haubonee U3y4eHHON naa-
HeTon COAHEUHOM CUCTEMBbI (He cumTas 3eMAK).
Brnepsble B HayyHOW MPaKTMKE YAAAOCb CO-
BMECTUTb CbEMKY NMOBEPXHOCTU HeBEeCHOro Te-
Aa C NMOCaAOUHBIX M OpBUTaAbHBIX annapartos,”
YTO MO3BOAMAO MOAYYMTb MHOTO WHTEPECHOWM
MHOOPMALMM O MaPCUAHCKOW MCTopun U 06
YCAOBMSX, LAPALLMX Ha COCEAHEM MAaHeTe
B HacTosLLee BpemsA. Bonpoc «EcTb Av Ha Map-
ce BOAA?» MOAYUMA OAHO3HAYUHDBIN YTBEPAUTENL-
HbIV OTBET, U YK€ HU Y KOr0 HET COMHEHWI, YTO
B MPOLUAOM TaM MMEAWUCb OBLLIMPHbIE BOAOE-
Mbl, CPeAa KOTOPbIX, NO-BUAMMOMY, BblAa Npu-
FOAHa AN XKM3HEAESTEABHOCTU MPUMUTUBHbIX
opraHn3moB. OAHAKO YETKMX CBUAETENBCTB X
CyLLLECTBOBaHUS NMoka He 06HapyXeHO.

Ao TOro, Kak Spirit OKOHYaTEAbHO «3a-
CTPsiA» HA KPOMKe HEBOABLLIOTO kpaTepa® (UTo

2 BMB Ne6, 2010, cTp. 16
3 BIMB Ne8, 2012, c1p. 12
4BMNB Ne12, 2006, cTp. 21
5 BMNB NeB, 2009, ctp. 21

no3xe npuBeno K HEBO3MOXHOCTU BbIBECTU
€ro U3 «3UMHEeN CNAYKW» U MPEKPALLEHUIO pa-
60TbI poBepa),® OH ycreA NPeoAOAETb PAcCTo-
AHWe B 7,7 kM. Opportunity, npopabotaBLumii
B 40 pa3 AOAbLLE NPOEKTHOTO CPOKA, NMPOLLEA

8 BMB Ne8, 2010, ctp. 17; Ne6, 2011, ctp. 14

V [BaauatMaByxKUIOMETPOBbIil KpaTep
WUHpeBop (Endeavour) umeet Bo3pacT okono

4 mnppa net. Ypap Hebonbworo acteponaa,

B pe3ysibTare KOTOPOro OH BO3HUK,
«pas6pbi3rany pacnnasieHHble NOPOAbI AANEKO
3a npepensbl KpatepHoro Bana. Mo3xe ero gHo
noasepranocs 6om6apanpoBke 6onee MenKUMM
meTeoputamu. Uccnepys obpasosaslimnecs
o6nomku, Opportunity o6Hapykun
AOKa3aTenbCTBa TOrO, YTO KNEPBUYHBIII» YAap
NpuBeN K N3NMAHUIO FTOPAYMX NOANOYBEHHBIX
BOJ, HACBITUBLIMX OKPYXKaloLyne NOpoAbI
consAmu uMHKa. Mo3xe xonoaHas BoAa, Kotopas
NpOHUKaNa B TPELUMHBI Y KPasA KpaTepa,
npuHecna c co6oit 6onblme KonmyecTea runca
(cynbdarta Kanbuua), OTNOKUBLIEroCs B 3TUX
TpewuHax. 0AHO U3 TaKUX OT/IOKEHWIl B BUAE
CBETNOI KKUPNUYHON KNajKNU» 3aneyatieHo Ha
npuBeAeHHOM CHUMKe.
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KpyroBas naHopama, coctaBneHHas u3 817 cHUMKOB, noJsiy4yeHHbIx Kamepou Pancam mapcoxopa
Opportunity c 21 peka6psa 2011 r. no 8 Mas 2012 r., unu ke ¢ 2811 no 2947 mapcMaHcKuit feHb (con)

pa6oTbl Ha NOBEPXHOCTU NaHeTbl. B 3ToM MecTe, Ha3BaHHOM «[aBaHbto [punuy» (Greeley Haven),
poBep NPOCTOAN NOYTH NONTroAa, NOBEPHYB CBOM (hoTOraNbBaHNYECKNE NaHeNN TaKUuM 06pa3om, 4ToObI
Ha HUX NaJAN0 KaK MOXHO 6onblue conHeuHbix nyueit. PoHanba Mpunu

(Ronald Greeley, 1939-2011), BblfaloWuinca cneyuanucT-naaHeToNnor,

6bI1 OAHMM U3 YHACTHUKOB FPYNNbl CONPOBOXAEHUA MAPCOXOAA.

yxe 35,8 KM v noka He cobrpaeTcsi ocTaHaB-
AMBATbLCA. [10 3TOMY NOKa3aTeAtO OH BINAOTHYHO
NPUOAM3UACA K COBETCKOMY «/\YHOXOAY-2»,
npober KOToporo Mo AYHHOM MOBEPXHOCTU CO-
ctaBuA 37 KM. Bce MAET K TOMy, UTO 3TOT pe-
Kopa 6ypaeT nobut — npaBaa, MPOM30MAET
3T0 HE CAMLLKOM CKOPO, MOCKOAbKY CUCTEMbI

A BbicTyn Bana Kkparepa JHAIP3IHC
(Endurance), mectamu gocTuraiouiero
10-MeTpoBOIA BbICOTbI, MOy4M Ha3BaHNe
«Ytec bepuca» (Burns Cliff).3toT yTec coctout
M3 MHOXEeCTBA CNOEB, YaCTb U3 KOTOPbIX
nosBunacb 6naropaps Bope, a YacTb —
6naropaps Betpy. B Hawe Bpems nepBbiit U3
ABYX 3TUX (DAaKTOPOB NPAKTUYECKU He BAUAET
Ha (hopMupoBaHue MapcMaHcKoro penbeda,

HO B NPOLUNOM BOAHbIE NOTOKU Ha Mapce
nepeHOCMNM OFPOMHbIe MacChl BeLLecTBa,
oTnaras ux Ha iHe ipeBHUX BOJLOEMOB.

B paHHOM cnyyae MMeTCA fOKa3aTeNbCTBa
TOro, Y4T0 BOJJ0EM HEOJAHOKPATHO Nepechixan

1 CHOBA 3aNOJIHANCA BOJOM, NPUYEM KMOKpbIE»
nepuoabl ANNAUCH KOCTATOYHO AONTO ANA
06pa3oBaHMsA TONCTOrO C/I0A 0CaAOUYHBIX MOPOA,.

MeBpansb 2014

Mapcoxoaa 3a 10 AeT B 3HaUUTEALHOM cTene-
HW M3HOCHMAWCb, M OH NepeaBHUraeTcs ¢ 6oAb-
LWKMM TpyAaOM. Tpynna COMpPOBOXAEHMST Aaxe
yXe OAHaXAbl BbIHYXAEHa ObiAa NMPEKPaTUTL
€ro ABWXEHWE Ha NeproA NPoxXoxXaeH1ss Map-
COM yAaneHHoM ot ConHL@ YacTi opbuThl, Kor-
Aa BblpaboTKa SAEKTPOIHEPTMN COAHEUHBIMM
6atapesamy poBepa ynana A0 MWHWMyMa’
(paHee Takne «3UMHKE CMAUYKM» MPAKTUKOBaA
TOAbKO Spirit, paboTaBLUMIA BAAAW OT MapCUaH-
CKOr0 9KBatopa).

Hecmotpa Ha TO, YTO KaXAbld roap Co-
npoBoxaeHuss  Opportunity  Ha3eMHbIMK
CTaHUMSIMU CAEXEHWs 1 annapartamu, pabo-
TalOWMMKM Ha apeoLEHTPUYECKon opbuTe,
o6xoanTcss NASA npumepHO B 4 MAH AOAAG-
POB, aMepPMKaHCKOE KOCMWYECKOEe BEAOM-
CTBO He cobupaeTcs 0TKasblBaTbCA OT €ro
«YCAY», TOCKOABKY OH MPOAOAXAET CHabXaTb
NA@HETOAOTOB MHTEPECHOM 1 BaXHOM MHOOP-
Mauuein o KpacHoi naaHete. Ocobyto ak-
TyaAbHOCTb 3T MCCAEAOBaHUSI MpUobpenu
B COYETAHWUU C A@HHbIMM, NepepaBaeMbIMU
poepom Curiosity: OHM NO3BOASAOT OLEHUTb
pa3Hoobpa3ne MapCUaHCKOro AaHAlladTa
N KAMMaTUYECKUX YCAOBUIM Kak B MPOLLUAOM,
Tak 1 B Halwm AHW. CKOABKO eLLe CMOXET Npo-
pabotaTb MapCUaHCKUIA «BeTepaH», cenvac
He MOIyT CKa3aTb AAXe €ro CO3AaTEAN. ..

7BMB Nel, 2012, ctp. 19

.NASA/JPL-Calte¢

PACCTOAHMA, MPONAEHHBIE NO MOBEPXHOCTH

JIYHbI U MAPCA 3EMHbIMU MOBWJIbHbIMWU ATNIMAPATAMU

«JlyHoxop-2»
(ccep)

Opportunity

Apollo 17
JlyHHbII poBep

Apollo 15
JlyHHbIi poBep

Apollo 16
JlyuHbid posep &

«JlyHoxop-1»
(ccee)

Curiosity

Sojourner

BceaeHHas), NpOCTpaHCTEO, Bpemst 29




BCENEHHAS]

Cepreii onos,
A.9.-M.H., Befywwmnii Hay4YHbll COTPYAHUK
FTAULL MTY, actpodusuk

He 602u pacuwuperue
BceneHHou Habnwooarom

CrouT 3Be3fa Ha Hebe UnCTOM.

3a Hew — MIa,
Iipef He — COHM.
U Bpema xoouT Konecom,

[IpeobpasoBaHHoOe B YUCHa...

Amumputi Ilpueos

3Be37bl — HEeBOJ.

PBIOBT — MBI.

Boru — mpuspaku y ThMBI.
Benumup XnebHukos

MACLUTABbI BCENEHHOW

CeAeHHas paclumpserca. 3JT10 He

TOAbKO OAMH M3 CaMbIX YAMBWUTEAb-

HbIX W BaXHbIX Hay4HblX (AKTOB,
YCTAHOBAEHHbIX 3@ MOCAEAHIOH COTHIO AET
(@ MOXeT OblTb, M 3a BCHO MUCTOPUIO YEAO-
BEYEeCTBa) — 3TO U MPOCTO HEUTO FPaHAM-
o3Hoe. Bcsi Habaopaemasi BceneHHast
3BOAKOLMOHMPYET. CyllecTByeT OrpoMHoe
KOAMYECTBO HE3aBUCHUMbIX HabAOAATEND-
HbIX MOATBEPXAEHMI 3TOr0 deHomeHa. Oa-
HaKo B HEKOTOPOM CMbICAE pacluMpeHne
rMoka HernoCcpeACTBEHHO He HabAtopaeTcs:
TEOPETUKMU CTPOAT Pa3AMUHbIE MOAEAK, MO-
3BOASIOLLME ONMUCATb €70, HO Mbl HE BUAUM,

AneKceit TonopeHCKuiA,
K.(.-M.H. CTapLIMiA Hay4YHbIH COTPYAHUK
FAULL MTY, Kocmonor

KaK KOCMMYecKMe OObeKTbl B peanbHOM
BPEMEHW CTAHOBSITCA BCE AAAbLIE U AAAb-
we. HeobxoAMMO 3HAUYMTEABHO YBEAWYUTb
TOYHOCTb HAOAOAEHMI, @ C CyLlEeCTByLO-
LLLEeN TEXHUKON HaM MPUAETCA XAATb OUYEHb
AOATO (B€Ka, UAW, NO KparHen mepe, Aecs-
TUAETHSA), UTOObl HAKOMWUTb AAHHbIE, UAALD-
CTPUPYIOLLIME 3TOT NPOLECC.

«TOYKN 3peHUsI»

npeACTaBMM, 4YTO Yy HaCc eCTb BO3MOX-
HOCTb MPOBOAUTb HAOAOAEHMA C ropaspo
60oAee BbICOKOM TOYHOCTbHO, UAU YTO Mbl MO-
XeM BeCTh UX HECKOAbKO CTO/\eTVIl7I, a no-

ACTpOHOMbI MCNONb3YyIOT HECKOJIbKO METOAOB ANA U3IMEpPEHUA paCCTOHHMﬁ A0 3BE€3[ U ranakTuk. In MeTOoAbl «pa60Ta|0T» Ha pa3HbIX MaCU.ITaﬁaX, 4aCTNU4HO
nepeKkpbiBaloWnNXca, 4To0 AaeT BO3MOXHOCTb NOCTPOUTL HENPEPLIBHYIO WKany paCCTOFIHVIVI. Bce oHu [Al0T BEJANYUHY NYTU, npoﬁ,quHoro CBETOM C MOMEHTA

UCNYyCKaHNA yaaneHHbIM 06beKTOM.

NAPAJNTIAKC — Haubonee TouHbIM
METOf, OCHOBAHHBIA Ha W3MepeHuun no-
JIOXEHUA 3BE3[, OTHOCUTENBHO HaMHOTO
Gonee yaaneHHbIx «3se3p GoHa» npu Ha-
GN1I0EHNSAX U3 NPOTUBOMOJIOXKHbIX TOYEK
3eMHoi opbuTbI. [lanee no NpocTbiM Tpu-
rOHOMETpUYecKUM opMynam  yroBoe
CMelleHne npeobpasyetcs B NNHEHHOe
paccrosiiue (yem Gonblue cMelleHre —
TeM MeHblle PaccTosHue).

LEEDENADI

— SpKMe MacCCUBHble

CBEPXHOBbBIE tuna Ia — onpege-

KPACHOE CMEWIEHWUE — cpsur

3Be3/1bl, NEPUOANYECKN MEHSAIOWME CBOM
Gneck. Mexay anuTtenbHoCTbio Nepuoga
nynbcaumuu Ledens 1 CpefHein MOLHO-
CTbIO UX U3JlyYEeHUA CYLECTBYET 3aBUCH-
MocTb. Onpegenus no 3T1oil 3aBUCUMOCTU
abCONOTHYI0 APKOCTL 3BE3Abl U 3Has ee
BUAMMbII 61€CK, MOXHO BLIYUCINTL Pac-
cTosHue 0 Hee. MeTop «paGoTaeT TaK-
e 115 OMKANWKX rafakTuk, paspeLa-
eMbIX Ha OTAE/bHbIE 3B€3/bl C NOMOLBIO
COBpPEMEHHbIX TENIECKOMOB.

NEHHbII TUN ABOMHBLIX CUCTEM C GenbiM
KapinMKOM, XapaKTepuyiowwumxcs nepe-
TeKaHWeM BelyecTea Ha Hero. Mpu go-
CTV)XKEHUM UM HEKOero npegena macchl
NPOUCXOAUT TPaHANO3HLINA Tepmosaaep-
HbIil B3pbIB, B XOfie KOTOPOrO BblAens-
€TCS OrPOMHOE KOJIMYECTBO 3HEPrUM.
MocKonbKy 3TOT Npeaen ANs BCex benbix
KapinKOB paBeH NpuMepHo 1,4 conHeuy-
HOM Macchbl, MOLYHOCTb TAKMUX BCMbIWEK
TOXe NOYTU OAMHAKOBA.

CNeKTpoB HebecHbIX 06bekToB B 60-
nee ANNHHOBONHOBYK 06M1acTb, BO3-
HUKalowuii 6Gnaropaps ux ynaaneHuio
B pe3ynbTare paclumpenus BceneHHoit.
BennumHa cpBura (KpacHoe cmelye-
HWe Z) 3aBUCUT OT CKOPOCTU YAaNneHus,
KOTOpas, B CBOIO OYepefb, NMPOMOpLM-
OHanbHa pacctosHuio. MeTog HeHape-
KEH U3-33 HeOOXOAMMOCTM yyeTa Koc-
monoruyeckon mopenu. [pumeHsetcsa
ANA U3MEepeHUs YAaNeHHOCTU ranakTuk,
HaxopAwWwmxcs 3a npepenamu MectHoit
rpynnbl (6onee yem B 10 MAH CBETOBbIX
NeT OT Hac). M NpaKTUYecKu BNIOTb [0
rpaHuLbl Habatogaemoit BcenenHoit.

. MonapHas 3se3pa - .
430 csemossbix 1em -
' :
4,2 c8emos020 200a . 170 moic. ceemosbix iem P "
° - -
Cupuyc
¢ 8,6 c6emoB0o20 200a “ -
TymaHHoOCTD .‘
. ZBgra ‘ . AHppomepbl -
c8emosbIx siem 215 st M100 e Hanbonee
g cBemosbix 1em 56 msaH ceBemoBbix 1iem VYAaneHHble
raflakTUKK
13 mapo
NMAPAJUTAKC CBEPXHOBbIE CB8emosbIx 1em
_IIEID_ KPACHOE CMELLEHWUE
KpacHoe cmewjeHue z [ 0,001 [ 0,01 l 0,1 1 l |10
10 | 100 | 1 TbIC.l 10 TbIC. | 100 TbIC. | 1 mnH | 10 maH | 100 maH | 1 mnpp | 10 mapp |Eggtllgou

PaccmosHue 8 csemosbix 200ax
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A (paBHeHue pacwupstoweiica BceneHHon ¢ HapyBawWMMCA BO3AYWHbIM WwapoMm. Monb3yack

TaKUM NPUMEPOM, Mbl LONYCKAEM, YTO BCA «061acTb HaGNOAEHUAY» AOCTYNHA HAM LEIMKOM U B OfJHO
MrHoBeHue. Ha camom aene, yem 6osee faneKyio ranakTuky Mol Habnopaem, Tem Gonble BpemMeHu
HYXKHO ee CBeTy AJifl TOro, 4To6bl NONacTb Ha CeTYaTKy Hawero rnasa. (negoBarenbHO, B MOMEHT
MCNYCKaHUA 3TOrO CBETA ralakTMKa — B PaMKax pacCMaTPUBAEMOiA YNPOLLEHHO! Moaenu —
HaxoAMIacb Ha MOBEPXHOCTU MeHee «HaayToro» wapa. Camble ganekue U3 Habniopaembix HaMK
ranakTUK BUAHbI B Te BPEMEHa, KOrAa «LWapuK» 6bin coBceMm ManeHbKuM. Takum o6pasom, BcneacTemne
KOHEYHOCTU CKOPOCTM CBETA Mbl BUAUM CUJIbHO UCKAXKEHHYIO KAPTUHY OKPYIKaIoLero Hac Mupa.

TOM «MPOKPYTUTb MAEHKY» B YCKOPEHHOM
TemMne (MMUTaLMIO TMOCAEAHErD yXe pea-
AM30BaAW B BWMAE KOMMbIOTEPHOM CUMYAS-
UMM — Hanpumep, B naaHetapuu). Uto 6ol
Mbl YBUAEAN? MHaue roBopsi, Kak Ham npa-
BWABHO NMOCTPOUTb KOMMbIOTEPHYHO MOAEAb,
AEMOHCTPUPYIOLLYHO pacluMpeHne Bcenen-
HOMW C TOUKM 3pPEHNsA 3eMHOro HabAopaTenn?

06bIYHO B MOMNYAAPHOW (M HE TOAb-
KO) AUTEpaType B KayecTBe aHaAOrMKU UC-
MOAb3YIOT  HaAYBalOLLMNUCA  BO3AYLUHbIV
lap WMAM pacTArMBatoLytoca MAOCKOCTb.
3710 xopowwuii npumep, o6AaAaOLLMI, OA-
HaKo, BaXHOW 0COOeHHOCTbio. OH MOA-
pasymeBaeT HEKWUN «B3MASIA CO CTOPOHbI»,
YTO CTAHOBWTCHA MNPUYMHOM Hepopasyme-
HUIM U HETOYHOTO MOHUMaHUS. Mbl Kak Obl
CMOTPUM M3 <«AWULLHEro» M3MEepPeHUs, Aa
elle BA0OABOK BMAMM BCe cpasy, HabAto-
Aas NpoLecchbl N0 €AUHBIM «KOCMUYECKUM
yacam», T.e. pa3OM OXBaTbiBAaeM BCHO
BceneHHyto, noayyas nHGopmauuto ¢ bec-
KOHEUYHOWM CKOPOCTbIO. ATOT «B3rAsA Hora»
HeAOoCTyrneH 06blYHOMY HabaopaTeAto. Mol
HaxoAMMCS Ha 3eMAe, BHYTPU BceneHHOoM.
CUrHanbl NPUXOAAT K HaM C KOHEYHOM CKO-
POCTblO — CO CKOPOCTbO cBeTa. Moatomy
Mbl BUAMM YAQAEHHble 0ObEKTbl TaKUMW,
KakKUMWU OHWU ObIAM B AGAEKOM MPOLLAOM.
Kpome TOro, He cTouT 3abbiBaTb NPO KOC-
MOAOTMUYECKOE KpaCHOE CMeLLeHue, u3-
3a KOTOPOro CWUrHaA, UCMyCKaBLUMWCA Ha
NPOTSXXEHWU KAKOro-TO MHTEpBana Bpe-
MeHM (CKaxem, MUHyTbl), OyaeT peru-
CTpMpoBaTbCA HamMu B TeueHue Oonee
AAMMTEABHOTO MHTEPBaAAa (Hanpumep, ec-
AW UCTOYHUK HabBAOAAETCS Ha KpacHOM
cMmeleHnn z=1 — 70 B TEYEHUE ABYX MU-
HyT). Mo3ToMy «KapTMHa HabAtoAaTeAs»

MeBpansb 2014

CUABHO OTAMYaETCA OT «KapTUHbI 60ra».
AaBaiite pasbepemcs, Kak OHW CBSI3aHbl.

PaccTosiHMS1 B KOCMOAOM A

Kak 6erymas Boza
B rubkom 3epKane mpUpOAHI...
Benumup XnebHuxos

B KOCMOAOTMM CyLLECTBYET HECKOABKO
pasHbIX OMPEAEAEHUMIM PaCCTOSHUA WM CKOPO-
CTU. Kpome Toro, Mbl MOXEM OTHOCUTb 3TH Be-
AMUYMHBI K Pa3AMYHBIM MOMEHTaM BPEMEHM.

Ho cHauyana caenaem BaxHOe yTOUHEHME,
0TyacTM MpoTMBOpeYallee 3APaBOMY CMbiC-
Ay. Hapo otkaszatbea OT Borpoca: «Kakoe xe
paccTosiHue (M CKOPOCTb) B KOCMOAOIMKM Mpa-
BMAbHOE Ha CaMOM AeAe?» [paBUAbHBIX He-
CKOAbKO. YacTb onpepeneHWit  paccTosHMS
cBfi3aHa C MeTopaMM HabAHOAEHWI, YacTb —
C TEOPETUUYECKMMM NOCTPOEHNUAMM.

B 06bluHbIX CUTyaLMAX (HanpUmep, Ha 3eM-
A€) MPUMEHSIKOTCA Pa3Hble METOAbI OmnpeAene-
HMSI AAABHOCTH, HO BCE OHM AOAKHbI AABaTb OAWH
M TOT e Pe3yAbTar. T.e. Mbl NbITaeMCcsa U3MEPUTb
OAHY M Ty Xe BEAUUYMHY. Hanpumep, Mbl MOXeM
npamo A0bpaThea A0 06bEKTa U UBMEPUTb pac-
CTOsIHME pyAeTKoM. Moxem McrnoAb3oBaTh pa-
Aap — uTobbl, MOCbIAGA CUIHAA U MPUHUMAS
OTPaXEeHHbIM, N0 BPEMEHWU €r0 pacnpocTpaHe-
HUA TyAd M 06PATHO BbIUMCAWTL paccTosiHue. Ec-
AWM Mbl 3HAEM AVHEWHbIV pasmep obbekTa, To,
ONpPEeAEA1B Ero BUAMMBIN YIAOBOW pa3mep 1 mc-
MOAb3Ys1 HECAOXHbIE LLIKOAbHbIE TPUTOHOMETPH-
yeckne GopMyAbl, Mbl y3HAEM, KaK AGAEKO OH
pacnonoxeH. HakoHeLl, ecAu HEOBXOAMMO oLe-
HUTb YAGAEHHOCTb MCTOYHMKa CBETa M3BECTHOM
MOLLIHOCTH, Mbl M3MeEPSIEM ero HabatopaeMyto
APKOCTb, W, MPOBEASI MPOCTbIE BbIYMCAEHUS,

BCENEHHAS]

HEMHOTIO0
0 «TUIIOTE3E VCTAJIOCTH »

Korpa 6bU10 OTKPHITO KpPacHOe CMElleHNe B CIeK-
TPaX YAAJIEHHbLIX TaNlaKTUK, MOABWIUCH ITOILITKU
00BACHUTD €T0 BHE PAaMOK TEOPUM O PACLINPEHUN
IIpOCTpaHCTBA. [Ipenmonaranock, B YaCTHOCTY, YTO
OHO BBI3BAHO YEM-TO BPOZE KYTOMIEHUS OT LOJ-
TON MOE3IKW»: HEKNIL HEU3BECTHbIN ITPOLECC BhI-
HyXzaeT HOTOHH IT0 Mepe YAAIeHUs 0T UCTOYHUKA
CBETa TEPATb SHEPTUIO U II0ITOMY KKPACHETb».
[anHoit rumoTese yxe 6onee MONYyBEK3, W Ha
TEPBbIA B3TJIAf, OHA BLIIMAZUT pasymHoi. Ho
OHa COBEPILIEHHO HE COTJACYeTCs C HabnopeHu-
sAmu. Hampumep, Korza 3Be3fia B3pLIBAeTCA Kak
CBEPXHOBAs, OHAa BCIILIXWUBAET, a 3aTEM TYCKHe-
er. V CBepXHOBBIX TUNa la, UCIIONb3YyeMBIX AnA
oIpefieNleHNA PACCTOAHWIA 10 TalaKTUK, yracaHue
IJIUTCA NTPUMEPHO JiBE Helenw. 3a 3TOT IEPUOL
BpEMEHW U3JIYIaeTCA OMpeLesieHHOe KOIUIeCTBO
(oToHOB. «IUMOTE3a YCTaNoCT» TOBOPUT, YTO 3a
BpEMsl IIyTU OHU TIOTEPAIOT 3HEPINIO, HO HAbI0-
JaTenb BCe PaBHO YBUAUT IMOTOK (QOTOHOB Aau-
TEJIbHOCTbIO B [1BE HELENN.

B pacumpsiiomemcs e IMPOCTPAHCTBE «PACTA-
TUBANOTCA» He TOJNbKO caMu (GOTOHLI (3a cyeT
YEero OHU TePAIOT SHEPTUI0), HO W UX TTOTOK. [To-
3TOMY, YTOOBl BCe OHU «A06panuch» fo 3emnu,
Tpebyerca Gonee mByX Hepenb. HabGnwopenus
MOATBEPXKAAIOT TaKoW clueHapui. Bembiurka
CBEPXHOBO B FaJIAKTUKE C KPACHLIM CMELEHU-
eM z=0,5 Habn0HAETCA TPU HEQENMN, a B rajlak-
TUKe ¢ z=1 — Mmecal.

«IumoTesa ycTanocTny MPOTUBOPEUNT TaKKe AaH-
HbIM U3MEPEHWA CIIEKTPA PENIUKTOBOTO U3JLYIEeHNsA
W ITOBEPXHOCTHOW APKOCTM LAJIEKUX TJIaKTUK.

KPACHOE CMELIEHHE

Kpacroe cmeljenve — CIBUT CIEKTpPa B KPacHyO
(IVHHOBONHOBYI0) CTOPOHY. JTO ABJIEHUE MOXET
6bITh BhIpXKEHUeM 3bdekTa [lomepa, rpaBuTaLm-
OHHOT'O KPACHOTO CMELLEHNs WIN UX KOMOUHALMEN.
B cMemeHve MMHMIA B ralakTUMECKUX CITEKTPaX BHO-
CUT BKJIaJ, KaK KOCMOJIOTVIECKOe KPacHOe CMellleHIe,
BbI3BAHHOE pAaCUIMPeHMeM ITPOCTPAHCTBA BceneH-
HO, TaK U KpacHoe (Wit (MONeTOBOE) CMEIEHME,
cBsAzaHHOe c 3thdexrom [lomnepa BCIenCTBUE CO6-
CTBEHHOTO JBWKEHWs TaiakTuk. [Ipu 3ToM Ha Gonb-
IIUX PACCTOAHUAX BKIIAZ, KOCMOJIOTMYECKOM KOMITO-
HEHTbI CTAaHOBUTCA ITPE06IafatomyM.

JInHUM MOTNOEeHUA HaTpua

npu HenooBWXHOM UCMOYHUKe

npu yoananwemca UCmo4HUKe

npu 6071bWOL cKopocmu ydaneHus
UCMOYHUKA

npu npu6}1u)«arou4emm UCMOYHUKe

HEMEANEHHO MOAYyYaeM PaCcCTOsiHWE A0 HEro.
BaxHo, uto Ha 3emne, B COAHEYHOM CcUCTEME,
paXe B Hallel [anakTvike U ee OKPECTHOCTSIX
BCE MOAOOHbIE MeToAbl ByayT AaBaTb OAMHA-
KOBbI1 pe3yAbTar. PacctosHue He  3aBWCUT

BceneHHas, NpoCTpaHCTBO, Bpems]
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OT METOA@ WM3MEpEHWI, ero onpeapeneHune
NMHTYUTUBHO NOHATHO 1 €AMHCTBEHHO. B koc-
MOAOTUU BCE HE TakK.

MpobAeM C PacCTOHUEM B KOCMOAOTUM
ABE: BCE PACMOAOXKEHO OUYEHb AGAEKO APYr OT
Apyra 1 6bIcTpo ABUXeTcs. Moka CBET AOMAET
OT UCTOYHUKa A0 Ha6AIOAaTeI\ﬂ, X YAGAEHHOCTb
CUABHO U3MEHUTCA. [1pr 3TOM PaCCTOSIHMA «Mpsi-
MO Ceiuac» He MOAAAHOTCA MPAMOMY U3Mepe-
HUIO, T.K. 3Ta MPOLEAYpa 3aHUMAaET KOHeUHoe
(1, BOODLLIE rOBOPS, AOBOALHO OOABLLLOE) Bpe-
MS$, CBA3AHHOE C PacnpoCTpaHeHUeM CUrHaAa:
Mbl MPOCTO HE BUAUM AaNEKUE OﬁbeKTbI TaKu-
MW, KaKOBbl OHU B AaHHbIVI MOMEHT. 310 BCe
YCAOXHSIET, MOCKOAbKY, TMOAB3YSICb ObITOBLIM
OMnbITOM, Mbl MPUBbBIKAU MPEACTABAATb cebe
BCE «TaK1M, KaKOe OHO Ceituyacy. B KOCMOAOTMM
PACCTOAHUS U CKOPOCTU «IPAMO Ceiuac» Mbl
MOXEM TOABKO PaccuMTaTh B pamvkax ornpeae-
NEHHOM MOAEAU, NAWN XKE NMOAYUUTb NX KAKUM-TO
«OKOAbHbIM NyTEM» — HO HE C MOMOLLbO COBPE-
MEHHbIX METOAOB HaﬁAIOAeHVIFI.

MpeactaBum cebe Takyto cuTyaLmto (CM.
PUCYHOK BHU3Y). B KakoW-T0O MOMEHT Bpeme-
HW B AGAEKOU-AGNEKOM FranaKTUKe BCIbIXMBAET
CsepxHoBasi Sn. CBET ABMXETCS B HaLLy CTOPO-
Hy u pocturaet 3emnamn yepe3 10 mapa Aet. Co-
OTBETCTBEHHO, CBET MpoLueA nyTs d=10 MApA
cBeToBbIX AeT. OAHaKO B MOMEHT BCbILLKM
paccTosiH1e MexAy HamMu ObIA0 ropasA0 MeHb-
e. A B MOMEHT, KOIAa Mbl YBUAEAM BCIbILLIKY,
0HO 6bIA0 ropasao 6oabLLe 10 MAPA CBETOBbIX
A€T, T.K. BceneHHas pacluvpsietcs, npuyem
YCKOPEHHO. PaccTosiHme «ceryac» Mbl MOXEM
TOAbKO paccymUTaTh AWM OLEEHUTb KOCBEHHO, A
M TO HECKOPO. A BOT paccTosiHe B MOMEHT
B3pbiBa CBEPXHOBOW Mbl, B NPUHLMIE, KaK
3T0 HU CTPaHHO, CMOXeM M3MePSTb B HeAaNe-
KOM OyAyLLIEM (AASI HEKOTOPbIX OOBLEKTOB Mbl
yXe ymeeM 310 pAenats!) — 310 yroBoe paccro-
fIHWE, O KOTOPOM MAET peyb B TEKCTE CTaTbM.

A Bpemsa

de

G, Sn;

BOJIbLION
B3PbIB

28 BceaeHHas), NpoCTPaHCTBO, Bpems!

A [lBa BMAa YCNOBHOI MU30METPMYECKON NPOEKLUM YacTu Habniopaemon BceneHHoid,
nokasbiBaloLMe, KaK Nyy cBeTa (KPacHasA IMHUA) MOXKET npeofoneTb 3deKTUBHOE paccToAsHue
B 28 MAppA CBETOBbIX NeT (OpaHKeBas NMMHUA) BCero 3a 13 MApA NeT KOCMOrOHMYECKOro BpeMeHHu.

Ha cxeme 0603HayeHo:

d - paccTosiHue, NpoMAEeHHOe CBETOM;

d., — CO6CTBEHHOE PACCTOSHUE B MOMEHT
B3pbiBa CBEPXHOBOM;

d., — COOCTBEHHOE PACCTOSHUE B MOMEHT
peructpaumm BCrbllKn CBEPXHOBOH 3eM-
HbIMU HabAOAGTEASIMM;

k — KpuBble, UAMIKOCTPHPYHOLLME pacLLmpe-
Hue BceneHHow;

G, G, Sn, Sn, - OTHOCUTEAbHbIE MOAOXKE-
Hns MaeyHoro [yt v ranakTUku, B KOTO-
poui npousolien B3pbiB CBEPXHOBOM, Ha
MOMEHTbI BCMbILLKW 1 €€ peructpaLmm 3em-
HbIMUW HabAAATEASIMM.

MOCKOAbKY CaMblM  pacnpocTpaHeH-
HbIM CcrnocoboM MPOMAAKCTPMPOBATL Kap-
TMHY  PacWWpEeHWUsa  SIBASIETCA  «B3IASIA
6ora», obcyaMM paccTosiHuie, CBsI3aHHOE
C HUM. MpeACcTaBUM, UTO Mbl HAKUHYAW Ha
BClO BCEAEHHYH 3AaCTUUHYIO KOOPAMHAT-
HYLO CeTKy. Y KaXAOW TranakTMKU Tenepb
NMOSIBUACSE CBOW «a@ppec» — HOMep Auei-
KM B TakoM ceTke. B npouecce pacluu-
peHuUa ceTka pacTarMBaeTcs BMecTe C
«pasberaHMemM» ranaktuk, T.e. «appec» He
nameHsiercsi. CAeAOBATEAbHO,  KaXAOMY
06bEKTY MOXHO npunucatb MOCTOAHHYHO
KOOPAMHATY, XOTA PacCTOSIHUE MEXAY HMU-
Mu pacTeT. C Apyrov CTOPOHbI, 3Has, Kak
MEHSIETCSl PACCTOAHWE MEXAY ABYMSI AtO-
6bIMU 0BbEKTAMU CO BPEMEHEM, Mbl MO-
XeM paccuutatb WX YAAAEHHOCTb MO WX
«@appecam» AAA A6Oro MOMEHTa BPEMEHM.
370 T.H. CO6CTBEHHOE PacCTosSHHUE.

CoO6CTBEHHOE pPAacCTOAHWE B  HACTO-
AWLUA MOMEHT Mbl HE MOXEM W3MEPUTb
HenocpeAcTBeHHO. OB6bIYHO ero paccunTbl-
BAalOT, 3Has KpacHoOe CMeLleHMe U 3apaBa-
ACb KaKOM-TO KOCMOAOTMUYECKOW MOAEABIO
(NpeanoAaratoLLein OMNpPeAeAeHHY  CKO-
pocCTb paclunpeHus). 1o yanobHO AASE BOC-
MPUATHSA, MOCKOAbKY «B3rAfiA 6ora» kpanHe
uAnOCTpaTuBeH. OAHAKO C TOUYKWM 3peHus
peanbHbIX HaOAOAEHWI BaxXHO MMETb W
APYyrue noaxoabl. Mo3atomMy npuaymManu elle
HECKOABKO «Pa3HOBMAHOCTEM» PacCTOAHMSA,

CBfI3aHHbIX C pa3HbIMK crnocobamu U3me-
peHuns. Bo-nepBbiX, aT0 POTOMETPUYECKOE
paccrosiHme. Ytobbl ero onpepeAutb, He-
06X0AMMO 3HaTb CBETMUMOCTb MCTOYHMKA —
CKOAbKO 3HEPrMn OH WM3AYYaEeT B CEKYHAY.
LleAbll KnacC WMCTOYHWMKOB, AAA KOTOPbIX
MOXHO y3HaTb 3TOT MapameTp, Ha3biBaloT
«CTaHA@PTHbIMKU cBevamu».! Aanee, name-
pPUB MOTOK M3AYyUYEHUS], AOLIEALIMI AO 3eM-
AW, Mbl HEMEAAEHHO MO NpocTon Gopmyae
nonyyaeM $GOTOMETPUUECKOE PaCCTOSTHUE.
Onpeaensii UMEHHO 3Ty BEAWUMHY MO Ha-
O6AOAEHUAM AQNEKMX CBEPXHOBBIX, yUeHble
CMOTIAM 0BHaPYXWTb YCKOPEHHOE paclumnpe-
H1e BceneHHoM, 3a uto B 2011 1. UM Oblna
BpyyeHa HobeneBckasn npeMus no pusmnke.

Ewe oanH cnocob onpepeAnTb pac-
CTOSIHUE AO KOCMOAOTMYECKOTO WCTOUYHU-
Ka — 3aperncTpupoBaTb ABUXEHWE B HEM
KaKoW-HUOYAb AETaAu (Hanpumep, YnAOTHe-
HWUA B AXETE — CTpye BbICOKOIHEpreTuue-
CKMX yacTuL, «Obtollei» M3 KBasapa). Ecan
Mbl 3HaEM WCTMHHYKO CKOPOCTb €€ ABMXe-
HWS,%2 N0 BUAMMOMY YTAOBOMY CMELLEHWIO
Mbl MOAYYUM PACCTOSIHME 110 COOCTBEHHO-
My ABMXEHMI0. BaxHoe CBOWMCTBO TakoM
BEAWYMHbl — €€ pPaBEeHCTBO COOCTBEHHO-
My PacCTOAHWUIO B HACTOSILLMM MOMEHT. 310
M €eCTb TOT KOCBEHHbIN METOA M3MepEeHUst
CcOBCTBEHHOrO PACCTOSAHUS, O KOTOPOM Yro-
MWHAAOCh Bbillie. K COXaAeHUI, y3HaTb 1C-
TUHHYIO CKOPOCTb ABUXEHWS HabAtopaeMon
AETaAU B KOCMOAOTMUYECKOM UCTOUHMKE Ya-
LLle BCEro o4eHb TpyAHO. [oaTomy Bpsa Av
B 6AMXaliLlee Bpems Takol cnocob mame-
peHWsi pacCTosiHUiA ByAET MCMOAb30BaThCS
B KOCMOAOTUM.

* Jy4LwnMm TMNOM «CTaHAaPTHOW CBEYM» NSt KOCMOSIO-
rMYecKnX HaboAEeHUI ABASIOTCS CBEPXHOBbIE 3BE3 bl
T1Na la. OHM 06nagatoT o4eHb BbICOKUM 611€CKOM

B MaKCHMyMe W BCTbIXMBAIOT TOIbKO TOrAa, Korja Macca
cTapov 3Be3/bl TUNa «Genblii KapauK» AOCTUraeT npeaena
Yangpacekapa, 3Ha4eH1e KOTOPOro M3BECTHO C XOpoLUen
TOYHOCTbIO. [10 XapaKTepy Kpr1BoW 6necka 1 ApYrum Ha-
6ntofaemMbIM NapameTpam Mbl MOXEM y3HaTb UCTUHHYIO
CBETMMOCTb KOHKPETHOM CBEPXHOBOW, @ U3MEPUB ee
BUAMMYIO IPKOCTb — OMNpeaenuTb PAacCTOSHWA [0 Hee.

2 B 4aCTHOCTH, NS YNOTHEHWS B [PKETE CKOPOCTb ABUXKE-
HWS OCTAaTOYHO YBEPEHHO NpeLCKa3biBAETCs TEOPUEN.
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HACKOJIBKO BEIMKA
HABJIIOJAEMAA BCEJIEHHAA?

IIockonbky BcenenHaa pacumpsercs, ee Ha-
GniofaeMas 0671acTb ceityac WUMeeT pajuyc
Gonbure 14 MIp7 CBETOBLIX JIET.

Tloka CBET MyTelIeCTBYeT, MPOCTPAHCTBO, KOTOPOe
OH Tiepecekaer, pacumpsercs. K Momenty, xorpa
OH JIOCTUTaeT HAC, PACCTOAHWE [0 UCIYCTUBLIEH
€r0 TIAKTUKU CTAHOBUTCA GOJbIE, YEM ITPOCTO
BLIYMCTIEHHOE TT0 BPEMEHU «ITyTelUrecTBus» hoTo-
HOB (TPUOIU3UTENBHO BIPOE).

46 mnpp
CBETOBbIX NeT

-« dowmmpa

HakoHeL, KpaiHe BaXHbIM AAS HAC AB-
ASleTCS1 T.H. yraoBoe paccrosiHue. OcTaHo-
BMMCSI Ha HeM noppobHee. O6bIYHO, €CAU
Mbl MPUKUABIBAEM PACCTOAHUE «Ha TAA30K»,
Mbl OMepUpyeEM UMEHHO MM: 3HAsi AMHEW-
HbIVi pasmMep o0b6bekTa, Mbl UCMOAB3YEM €50
BMAMMbIN pasmep, utobbl OLEHUTb, KaK Aa-
AEKO OH HaxOAWTCS. KOHEYHO, Mbl He npo-
AEAbIBAaEM KaXAblt pa3 B yme pacyeT no
TPUrOHOMETPUUECKUM GOPMyAaM, HO ec-
AW Mbl XOTMM MPOBECTU TOUHOE U3MEPEHMUE,
TO CAeAaTb 3TO NPUAETCA. B 3eMHbIX YCAOBH-
AX HUKAKWUX TOHKOCTEN HeT. (EcAn Bbl Hexu-
Te No 060UYMHE AOPOTU U GOHAPHBIN CTOAD
Kaxetca BaM TOHEHbKWM, T.e. UMeeT Ma-
AbIM YTAOBOW pa3mMep, TO OH HAaXOAMTCS Aane-
KO, ECAWM X€E OH B LUMPUHY 3aHUMAET MOYTH
BCE MOAE 3PEHWSA — 3HAUMT, CTOAD PSIAOM W
CTOAKHOBEHWE, CKOpee BCero, HensbexHo).
A BOT B KOCMOAOIMM HauMHaOTCS Yyaeca.

YroA yrAy po3Hb

Y MHOIMX AOAEN eCTb Takas 0cobeH-
HOCTb (Y4acTo OHa MpPOsIBAAETCS C Bo3pac-
TOM): COObITUSI BUEPALUHEro AHSA MOMHSATCS
Aydllle, YeM no3aByepallHero, HeAeAbHOM
AABHOCTM — BOOOLLE HE MOMHATCA... 3aT0
HEeKOTOpble BOCMOMWHAHUSI AETCTBA W HOHO-
CTU CUSILOT, Kak OYATO BCE 3TO CAYYMAOCH
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sBceneHHAST D

MOTVT JIX TAJIAKTUKH VIANIATHCA CO CKOPOCTBIO BBIIITE CKOPOCTH CBETA?

CrenuanbHas TEOPUA OTHOCUTENbHOCTU HE PACCMATPUBAET CKOPOCTb YAAJIEHUA.

JTa CKOPOCTb 6ECKOHEYHO BO3PACTAET C PACCTOAHWEM. [lanblle HEKOTOPOTO PACCTOAHMUA, Ha3biBae-
MOro «papuycom chepst Xab66na», oHa MPEBHIIAET CKOPOCTb CBETA. ITO HE ABIAETCS HAPYLIEHUEM
TEOPWUU OTHOCUTENbHOCTY, IOCKOJIbKY YAajleHne BhI3BAHO He ABWKEHWUEM B IIPOCTPAHCTBE, a Pacuin-

pEHNEM caMoro MPOCTPAHCTBA.
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PaccTtosHue

MOXXHO JIK YBUJETDb TATAKTUKH, VIANAOUUECA BBICTPEE CBETA?

TIoCKOMBbKY CKOPOCTb PACLIMPEHUA U3MEHAETCA CO BpEMEHEM, CHauana (OTOH AeNCTBUTEIbHO KCHOCUTCAY
pacumpenueM. OfHako Xab6710BCKOe paccTosHUe He TIOCTOAHHO — OHO YBEANYWBAETCS, U B KOHLE KOH-
110B HOTOH MOXeT momacTb B «cdepy Xab6aa». Kak TONbKO 3TO CAYYUTCS, OH HAYHET ABUTATHCA B HALLY
CTOPOHY GLICTPEE, YeM Mbl OT HETO YAAIAEMCA U3-3a PacLIMpeHns BceneHHoi, 1 CMOXeT JOCTUYb HaC.

BYepa. Ecav Mbl BO3bMEM ranakTuky Tvna
Hallen, TO OKaXeTCsl, YTo BMAOTb AO HEKO-
TOPOro PacCTOAHUS (HAaMOMHKM, YTO, TASIAS
Ha Aanekue O6BbEKTbI, Mbl CMOTPUM B Mpo-
wnoe!) oHa ByAeT BbITASIAETb BCE MeHbLUe
M MeHbLe. Ho notom — 0 uypo! — BUAMMBIN
pa3mep HauyHeT yBeAMYMBaTbCs. ITO NPoUC-
XOAMT MOTOMY, YTO HabAAaeMblid CBET ra-
NaKTUKK ObIA UCMYLLEH B 3MOXy MOAOAOCTH
BceneHHOW, KOrAa Mbl HAXOAMAMCH FOPasA0
6Anxe. COOTBETCTBEHHO, YrAOBOE pacCTos-
HUE A0 AAAEKUX OOBEKTOB MEHSIETCA TakuUM
Xe NPUYyAAMBLIM 06pa3om.

BaxHbIr GakT: yron Mexay Ayyamu cBe-
Ta He MEHseTcsl npu pacnpocTpaHeHUu
B «[TAOCKOV» BCEAEHHOM — AaXe Mpu ee pac-
LUMPEHNUU C AObIM (B TOM 4UCAe HU3ME-

HAKOLWKUMCS) TEeMNOM. B pesyastate yraoBoe
paccTosiHue A0 KOCMOAOIMYECKOro 06beKTa
38BUCUT TOALKO OT TOI0, KaK AGAEKO OH Ha-
XOAMACS B MOMEHT U3AYHYEHMUS.

PucyHOK Ha CAeAyrOLLIEH CTpaHULE MOKa3bl-
BaeT, YT0 BUAMMbIH pa3mep (1 yroBoe paccTo-
SIHUE) ABYX raAaKTUK MOXET ObITb OAMHAKOBbIM,
XOTS B A@HHbIV MOMEHT COBCTBEHHOE PacCTost-
HME A0 HUX ByAET CUABHO Pa3AMYaTHCS.

CBeT ObIA MCMYyLLEH AAAEKOM rarakTu-
KOM, HO CKOPOCTb €€ KOCMOAOIMYECKOro
YyAaAeHH1s OT Hac B TOT MOMEHT MpPeBOCX0-
AMWA@ CBETOBYH, NO3TOMY BHaYyaAe ee CBeT
Takxe oT Hac yparsincsl. OAHaKo rnosxe, xXo-
TS cama rarakTMka rnpoAOAXKaeT YAGAATLCA
6bicTpEE CBETa, ee U3AyYeHue nonasaet
B 06AacTb, rAe CKOPOCTb yAAAEHUS MEHb-
e CBETOBOM — COOTBETCTBEHHO, AY4YU

BceneHHas, NpoCTpaHCTBO, Bpems]
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Pe{IMKT'OBoe n3ny4yeHue
z=1089
d=13,7mnpp cB.ner
dc=45,6 MAPA CB.NET
a=0,00092

Ksasapbl CnoyHoBCcKOro uncposoro
o0630pa:(SDSS)
z=5,8
d=12,7 mnpp cB.net
dc=27’2 MJPA CB.NEeT
a=0,15
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CkonneHune ranaktuk XMM J2235
z=1,4
d=9,1 mnpp cs.ner
pa cB.JIeT
42

TunuyHaa ranaktuka SDSS
z=0,1

=1,3 mnpp ce.net

=1,5 mnpp cs.ner

4 a=0,91

\

lanaktuka «Combpepo» (M104)
: 2=0,0034 3
d=46 mnH'ce.ner
d =46 mnH cB.ntet
a=0,997
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KPACHOE CMELEHME 'Z — w04 K MCCnefioBaHUAM
panbHero -kocMoca. OHO NO3BONAET acTPOHOMaM
onpeAensTb PacCTOAHUA MO PasHbIM WKANAM, e€cnu
3adMKcUpoBaKa KocMoioruyeckas moaenb. Hanpumep,
paccrosHve d, npoiifileHHOe CBETOM - C MOMEHTa
M3Ny4YeHun, BCerfa noppasyMmeBaercs, Korga Mbi 6e3
YTOUHEHMIA rOBOPUM, YTO A0 Habniogaemoro o6vekra
CTONbKO-TO CBeTOBbIX NeT. OHO PaBHO BpeMeHH,
npoleaweMy MeX Ay MOMEHTOM UCTTYCKaHUSA H3NYUeHUs

M MOMEHTOM €ero perucTpauuy, YMHOXeHHOMy Ha™

, CKOPOCTb CBETa.
{llanee, MOXHO BbIYNCNUTL KCOGCTBEHHOE paccTORHMEY
d. no obbeKra, AOCTMrHYTOE 33 BpeMs, MOKA CBET
OT Hero wen K 3eMHoMy Ha6nioparenio, BcneacTBue
pacuwmpeHus BceneHHoii U paccuuTbIBaEMOe B paMKax

NPHHATOI KOCMONOrHYECKOI Mojenu.
KocMonoruueckmit MacwrabHbiil  ¢aktop a —
NoKasaTenb  M3MeHeHMs  PacCTOSHUA = MeXay
rPaBMTaLMOHHO HECBA3AHHBIMU 0GbeKTaMu BCEACTBUE
pacwmpenuss BceneHHoit. B HacToAWMit MOMeHT
BpemeHu (z=0) MacumabHblii thakTop npHHMMaeTca

PaBHbIM efiMHULe.

HauyuHaroT npmubAmxateCs K Habaroaate-
AO. YIOA MEXAY HUMMW MpU 3TOM OCTaer-
¢ npexHum. CBET UCMyCKaEeT Takxe boree
6AM3Kas raAakTMKa; B 3TOT MOMEHT CBETO-
Bbl€ Ay4YM, WCMyLUEHHbIE MEPBOM rarakTu-
KOM, HaxXOAATCS Ha TakOM Xe pPacCTOSIHWMW
OT Hac. UsayueHune AByX raAakTuK ronapa-
€T K HabArAaTEAID OAHOBPEMEHHO, 06€ OHM
MMEHT OAMHAKOBbIN BUAMMBIN pa3mep (Mbl
rpeanoAaraem, 4to Ux AMHeNHbIe pasmepsb!
paBHbl). COOTBETCTBEHHO, HabAOAATEAb Ha
3emne pAenaeT BbIBOA, YTO YIAOBbI€ PacCTo-
SHWS AO 3TUX raAaKTHK PaBHbI.

Ha AonoAHUTEABHOM rpapuke BUAHO,
4TO rarakTMKM MOXHO OObEAMHUTb B CBO-
ero poaa napbl OTHOCHMTEABHO MaKCUMY-
Ma 3aBUCUMOCTM YIAOBOI0 PacCTOSIHWSA OT
KpacHoro cmetleHus. o noBoay CBS3n
C peaNbHbIMU HabBAHOAEHUSIMU MOXHO OT-
METUTb Takoe AKOOMbITHOE COBMaAEHUE:
HanuMEeHbLLUWIA BO3MOXHbIA BUAMMBIN pas-
Mep TUMUYHOM rarakTUKK roAyyaetcss 6An3-
KUM K OAHOV YIAOBOM CEKYHAE, TO eCTb TOM
BEAMYMHE, KOTOPYK [03BOASIET YBUAETb
3emMHas armocpepa (MeHbLUME YIAOBble
pasmepbl TpyAHO HabAloAaTb M3-3a ee He-
0AHOPOAHOCTEN). ITO 3HAYUT, YTO B AHOOOM
AOCTaTOYHO KPYMHbIA Ha3eMHbIN TEAECKOI
rarakTMKu Aaxe Ha caMbiX BOAbLUMX pac-
CTOSHMSAX OYAYT BMAHbI Kak MPOTSKEHHbIE
(a He To4euHble) 0ObEKTbI U UX HEAb3SI Crly-
1aTb CO 3Be3aamMu PoHa.

Ha rpaduke otmeuyeHo
noJsioxeHue nap
raNnaKTUK C PaBHbIMM
yYrnoBbIMU pasmepamu
M pasnUYHbIM KPACHbIM
cMelieHuem

VYrnosou pasmep

Z=1,5 KpacHoe cmewenue, Z
Zc — KpacHoe cmelleHne 06beKTa, CKOpoCTb
KOCMOJIOTMYECKOTO YAAJIEHUS KOTOPOT0 B MOMEHT

UcnycKaHus HOTOHOB pPaBHANACh CBETOBOIA

BaxHo, 4TO YrAOBOE paccTosHWe paBs-
HO COOCTBEHHOMY PaCCTOSHUIO B MOMEHT
MCNyCKaHUA  M3AydeHusi.  oayyaetcsi,  uTo,
C OAHOWM CTOPOHbI, 3Ta BEAMYMHA COOTBETCTBY-
€T MOHATHOMY NapamMeTpy B «kapTuHe 6oran,
aCApYyron— OHa HenoCpPeACTBEHHO CBsi3a-
Ha C peanbHbIMM HabAOAEHWSIMU. AAS Npak-
TUYECKOTO MPUMEHEHUSI TaKOro PacCTOsHWSA
HeobXoAMMa T.H. «CTaHAAPTHas AVHEMKa»: He-
00XOAMMO 3HaTb WCTMHHbIE pPa3Mepbl Ka-
KOrO-HUOYAb  KOCMOAOTMUECKOTO  0ObeKTa.
Hanpumep, MOXHO MCMOAb30BaTb MacluTab
«GaPUOHHbBIX  AaKyCTUUECKMX  OCLIMAAALMM» —
DAYKTyaUMIA pacnpeAeneHmrst BELLECTBA B paH-
Hel BceneHHOM, KOTopble «3acTbiAv» B BUAE ee
KpynHoMacLUTabHOM CTpyKTypbl.2 Teopusi no-
3BOASIET PACCUNUTATb MCTMHHBIVM MacluTad aTux
HEeOAHOpOAHOCTeN. M3yuas, Kkak pacnpeae-
AEHbI TAAAKTUKW M MX CKOMAEHUSA Ha GOABLLIMX
Macwrabax (npumepHo 300 MAH CBETOBbIX
AET), MOXHO OMPEAEAUTb PACCTOSIHUS AO HUX —
310 ByAeT yraoBoe paccTtosiHie. Takum obpa-
30M, Mbl MOXEM HEMOCPEACTBEHHO M3MEPUTb
COBCTBEHHOE PACCTOSHWE AO 3TUX CTPYKTYP Ha
MOMEHT MCMYyCKaHWs1 HABAOAGEMOTO CUTHaAA.
Kpome Toro, Mbl yMeeM OnpeAensiTb UMEHHO
YIAOBO€E PaCCTOSIHWUE Ha MOMEHT U3AYYEHUS AO
T.H. MOBEPXHOCTM MOCAEAHErO paccesHus, oT-
KyAQ K HaM MPUXOAWT PEAMKTOBOE M3AyUeHue”
(OHO, KCTaTH, HEBOABLLIOE — BCETO AWLLIb OKOAO
13 meranapcek nan 42 MAH CB. AET, MOCKOAbKY
Torpa BeceneHHas Hbina ropaspo KOMMaKkTHee).

Teopus 06BACHSET, KaK Pa3AMUHbIE KOC-
MOAOTMYECKUE PACCTOAHMA CBA3aHbI APYr
¢ apyrom. OnpepenvB € AOCTATOYHOM TOu-
HOCTbIO OAHO M3 HWMX, MOXHO MOACUMTaTb
M OCTaAbHblE — KOHEYHO, ECAM Y HAC ECTb XO-
poLlas KOCMOAOTMYECKAn MOAEAb.

(OKoHuYaHue B caeayroLLeM HoMepe)

3 BMB N22, 2009, ctp. 6, N°1, 2011, cTp. 4
4 BIMB N4, 2010, cTp. 4; N°5, 2010, cTp. 4
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KOCMOAOIUA B XXI BEKE
PoxaeHWe HOBOTO MUPOBO33PEHUS
C60pHUK cTaTen

3BE3AOAETbI, MOHCTPbI
U KPACUBBIE AEBYLLIKWA
Nayab locceH
C60pHUK daHTacCTUYECKUX
paccka3oB

NOAPOEHOCTU HA CAWTE:
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KBa3ap noAcBeUMBACT <KOCMUUECRYIO NAYTUHY»

cnoab3oBaB  10-meTpo-
BblM Teneckon Keck |
obcepBatopun  MayHa
Kea Ha laBalCKux ocTpoBax,*
aCTPOHOMbI  OOHAPYXWAU  Aa-
AEKWUM KBa3ap, OCBeLLaoLLMM
OrPOMHYHO AUGOY3HYHO ra3oByHO
TyMaHHOCTb. BnepBbie yueHble
CMOIAM HabAOAATb YacCTb «KOC-
MWUYECKON NayTWHbl» — Hanbo-
Aee  MacluTabHOM  CTPYKTYpbl
BceneHHOW.2 Pe3yabTaThl UCCAe-
AOBaHWA onybAMKOBaHbI B Xyp-
Hane Nature.
Ha CcHUMKax, CAEAaHHbIX
C MOMOLLbIO TeAeckona, Obira
HanpeHa HeobbluHO 6oAbluas
rasoBasi TyMaHHOCTb, MPOCTUPa-
tolanca Ha 2 MAH CBETOBbIX AET
B MeXraAaKTMUeCKOM MpocTpaH-
cTBe. «3T0 OYEeHb WHTEPECHbIN
MU UCKAKOUUTEABHO 3araA04HbIN
0ObEKT: OrpoMHasi CTPyKTypa,
no KpavHen mepe, BABOE npe-
BbllLaloWan pasmepbl A60M
TYMaHHOCTW, 0BHapPYXXEHHOW pa-
Hee, BbIXOAMT AGAEKO 3a Mpeae-
Abl TAAAKTMUYECKOTO OKPYXEHMA
KBasapa», — CKasan OAMH U3
aBTopoB  ctatbM  CebacTbsAHO
KaHTanyno, cotpyaHuk Kaamoop-
HUICKOro yHuBepcuteTa B CaH-
Ta-Kpyc (Sebastiano Cantalupo,
University of California, Santa
Cruz). CraHpapTHass KOCMOAO-
rmyeckass Mopenb GopmupoBa-
HWSE At0BOW KpynHOMacLITabHOM
CTPYKTYpbl BceneHHOM npeacka-
3bIBAET, UTO FanakTUKWU AOAXKHbI
ObITb NOTrPYXEHbI B «MayTHHY» Ma-
TepUK, NMOAABAAIOLLASA YacTb KO-
Topori (okono 84%) HeBuAMMA
HA B KakOM AManasoHe Chnek-
Tpa. JTa «nayTMHa» 4YeTKo Npo-
cmatpuBaeTcs B pesyAbTatax
KOMMBbIOTEPHOTO  MOAEAMPOBA-
HUA 3BOAOLMKM BceneHHoM, no-
KasblBaKOLWWMX  pacnpeseneHue
TEMHOW MaTepun Ha 6OAbLIKX
MacliTabax, B TOM YUCAE «TEM-
Hble TFan0» BOKPYr Tanaktuk M
«KOCMMYECKYIO CETb» HWUTEWN, CO-
eAvHsioLYO WX, [paBuTaums
BbIHYXXAQET OObIUHYIO MaTeputo
NOBTOPATb KOHOUIypaumio pac-
NPeAeAeHUst TEMHOM MaTepuu.

1 BMB N4, 2007, ctp. 4
2BMBN?2, 2009, cTp. 4
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A Ha3tom nso6pakeHuu, nonyyeHHom teneckonom Keck I, rony6oim
LiBETOM NMOKa3aHa TYMaHHOCTb, 0GHapyKeHHas B61M3M APKOro KBa3apa
UM287 (B LeHTpe) 1 npocTMpaloLWasca Ha 2 MJIH CBETOBbIX JIeT.
BbICOKO3HepreTMyecKoe u3ny4yeHue KBasapa 3acraBisieT CBETUTbCA
OKPpYKalowWui Mexranaktuyeckui ras. Nccnepgosanme 31oro cBeyeHus
cnoco6cTByeT onpepeneHunio Mopgosiorum u hM3MYecKUx CBOMCTB

«KOCMMUYECKOM nayTUHbI».

Taknm 06pa3om, Kak NnokasbiBa-
€T YUCAEHHOE MOAEAMPOBaHWME,
NMoTOKM  AUGGY3HOIO  MOHU3WK-
POBaHHOIO ra3a MpoABAAOTCSA
B BMAE Y30POB, MOXOXMX Ha ne-
penAeTeHne TOHKMX BOAOKOH.

AO cux nop, OAHaKo, 3TH
BOAOKH@ HMKTO HE  BUAEA.
MeXranakTMieckui ras 6bin 06-
HapyXeH MO MOTrAOWEHUIO UM
cBeTa SIPKMX GOHOBbIX WCTOY-
HWKOB, HO M3 3TUX AAHHbIX He
NPEeACTaBAAAOCb ~ BO3MOXHbIM
M3BAEYbL MHOOPMALMIO O €ero
pacnpepeneHun. U BOT, Hako-
Hel, Ha CHUMKax TeAneckona
Keck yueHble 3ametran Oayo-
peCUEHTHOE CBEYEHWE BOAOPO-
AQ, OCBELLEHHOTO MHTEHCUBHbIM
U3AYYEHMEM  KBazapa. «3JToT
kBasap ocBewaer AndOY3HbIN
ra3 Ha TakuMX OrpOMHbIX pac-
CTOSIHUSIX, 3arAsiHyTb Ha KOTO-
pble Mbl paHbLUE U HE MeYTaH,
YTO NMO3BOAMAO HaM OMPEAEAUTb
MaclWTabbl  pacnpocTpaHeHus
rasza Mexay ranaktMkamu. B ue-
AOM KapTWHa pacnpocTpaHeHms
rasoBol KOMIMOHEHTbI obecrne-
yMBaeT Xxopollee MNOHUMaHWe
obulein cTpykTypbl Hawen Bce-
AEHHOM», — coobLWMA AXKENCoH
KcaBbe Npoxacka (Jason Xavier
Prochaska), npodeccop actpo-

HOMWK W acTPOPUIUKKM Kaau-
GOPHUMCKOTO yHMBEpPCUTETA
B CaHTa-Kpyc.

[a3006pasHbIi BOAOPOA,
OCBELLAEMbI  KBa3apom, W3-
AYyYaeT B  YALTPAOUOAETOBOM
AManasoHe B Tak HasblBaeMoOM
«A\MHUW NalMaH-aAbbar. YAaneH-

Anatoly Klypin / Joel Primack / S. Cantaltpo

HOCTb KBa3apa HaCTOAbKO BEeAW-
Ka (okono 10 MApA CBETOBbIX
A€ET), YUTO BCAEACTBME pacLunpe-
HUSA BceaeHHOW, npuBoOASALLE-
ro K BO3HUKHOBEHWIO KPaCHOrO
CMELUEHUS, 3TO M3AYYEHUE U3
HEe BWAMMOIO YEAOBEYECKUM
rAa30M YAbTPadUOAETOBOIO AM-
anasoHa nonapaer B OMTUYe-
CKMM W CTAHOBMUTCS BWMAMMBbIM.
McecaepoBatenu BbIYMCAUAM
AAMHY  BOAHbl  «CMELLLEHHOM»
AMHUM N\alMaH-anbda AN U3-
AyUYEHUS 06BbEKTOB, Haxo-
ASILLMXCA  HA  @HAAOTUYHOM
pacCcTofHUKU, U CO3AaAWM CMeLu-
anbHbIM  QUABTP AASL CMIEKTPO-
meTtpa LRIS (Low Resolution
Imaging Spectrometer) wraTtHo-
ro obopyaoBaHWs Teneckona C
LieAblO MOAYYMTb M306paxeHue
KBa3apa U NoACBEYMBAEMON UM
TYMaHHOCTU B 3TOM AUHUM.

«Mbl U3YyYnUAU U APYTUE KBa-
3apbl C MCMOAb30BAHWEM 3TOM
METOAMKWM, HO pes3yAbTaT BO
BCEeX MoMbITkax OblA OTpUUaA-
TeAbHbIM — HaM He YAAAOCb 06-
HapyXuTb MNOAOBHOW ra3oBon
pacLLMPAOLLENCS CTPYKTYPbl, —
KOHCTaTUpoBaA  KaHTaayno. —
CBeT OT KBa3apa nopobeH Ayvy
dOHapuKa, U TOAbKO B OAHOM

A KomnbloTepHoe MOfenMpoBaH1e feMOHCTPUPYET, YTO MaTepus

BO BceneHHoit (B T.4. TeMHas) pacnpeaeneHa B BUAe CBoeo6pasHoil
«KOCMUYECKOi NayTuHbI». Ha Bpe3ke noKasaHo nsobpaxeHune ¢ BbICOKUM
paspelseHMem ropasfo MeHbLwero )parMeHTa 3Toi «NayTUHbI»
(npoTsixkeHHOCTbIO 10 MAIH CBETOBBIX JIeT). Ha AaHHOM 3Tane MoAen1poBaHus
VYUTBIBANOCH HANMUYME ra3a U TEMHON MaTepumn. YUacToK CTPYKTYpbI,
OCBeLeHHbI U3/y4eHUEeM KBa3apa, BbifeNeH CBET/bIM KPYXKKOM.

BceneHHas, NpoCTpaHCTBO, Bpems]
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> CAy4Yae HaM HEBEPOSATHO NOBE3-
AO: «DOHaAPUK» BblA HanpaBAeH
B CTOPOHY TYMA@HHOCTW U BO36y-
AVA CBeuyeHue rasa. Mbl cunta-
€M, YTO 3Ta ras3oBas CTPYKTypa
ABAAETCA UaCTbl0 HWUTK, KOTO-
pasi, B 06llemM cAydae, MOXET
NPOCTUPaThCA HAMHOMO AdAb-
L€ MO CPaBHEHUIO C HabAOAS-
€eMbIM YYaCTKOM, HO Mbl BUAWUM
TOABKO TO... YTO OCBELLUEHO U3AY-
ueHueMm KBasapar.
Cuuntaetca, u4TO KBasapbl
NPeACTaBAAOT cOBOM TN ak-
TUBHbIX TAAAKTUUYECKUX SIAED,

MCnyckatowWwmx  UHTEHCUBHOE
U3AyUYeHue, reHepupyemoe
npyv nNapeHun BellecTBa Ha
CBEPXMACCUBHYIO UYEPHYHO Abl-
py B LEHTpe ranakimku. B 6o-
Aee paHHeM 0630pe yAaAeHHbIX
KBa3apoB, WCMOAb3ys 3TOT Xe
METOA AASl MOUCKA CBETALLEro-
cs rasa, KaHtaayno u apyrve
MUCCAEAOBATEAM  OBHapPyXMAK
Tak Ha3blBaeMble «TEMHbIE Ta-
AAKTUKW» — Hanbonee NAOTHbIE
CryCTKM ras3a B «KOCMWYECKOWM
naytmHe». 3T 06pasoBaHuA
NPeANOAOXUTEABHO AMOO CAMLL-

KOM MaAbl, AU6O CAMLLKOM MO-
AOAbI, 4TOObI CcoAepXaTb yxe
chopmMMpoBaBLUMECSH 3BE3ADI.
TeMHble ranakTUKU ABASIHOT-
cA ropaspo 6oAee MAOTHbIMU
U MEAKMUMMK 4acTsiMU «KOCMM-
YeCKOM nayTuHbl». Ha HoBOM
N306paxeHnn 3T 0ObEKTbI Tak-
€ BWAHbI, B AOMOAHEHWE K O-
pa3po 6Honee paccesHHOM U
NPOCTPaHHOW TyMaHHOCTW. He-
KOTOpas 4YacTb 3TOr0 ra3a KOH-
LEHTPUPYETC B FaAakTUKW, HO
OCHOBHasi ero macca OCTaHeT-
ca AMGDY3HON, U B HEN HUKOTAQ

He HauyHyTCH MPOLEeCChl 3BE3A0-
obpaszoBaHus.

ACTPOHOMbI MOACUMTAAU, UTO
KOAMYECTBO BelllecTBa B OOHa-
PY)XEHHOW TYMaHHOCTU AOAXHO
6bITb BAECATEPO OOAbLLE, YeM
0XMAAAOCb MO AAHHBIM  KOM-
MbIOTEPHOTO  MOAEAWPOBAHMUS.
3TM HabAOAEHMA 3HAUUTEABHO
PaCLLMPAIOT HaLLKM NpPeACTaBAe-
HUA O pacnpepeneHWU Mexra-
AAKTMUYECKOTO rasa 1 no3BOASHOT
YCOBEPLLEHCTBOBATb CYLLECTBY-
tOLLIME MOAEAU.

UcTouHuK: nature.com

ApKraa CeepxHoBaa B V82

pocmatpuBas d¢ortorpadum ranak-

TMKM M82, pacnoAOXeHHOW mnpu-

MepPHO B 12 MAH CBETOBbIX AET OT
Hac B HanpaBAeHUMM co3Be3aus bonb-
won MepBepuubl (OHa MMeeT HeodULU-
anbHOe HasBaHue «Curapart), COTPyAHMK
NOHAOHCKOTO YHWBEPCUTETCKOrO KOAAEA-
xa CtnB doccu (Steve Fossey, University
College London) obHapyXua B Hel 3Be3-
AOMOAOOHbBIM  06bEKT NpumMepHo 12-i
3BE3AHOW BEAWYUHbI, HE HabAOAABLUWI-
cA paHee. YUeHbll cpasdy NoHSAA, YTO UMe-
eT peno co CBEepXHOBOM — MOLIHENLWeN
BCMbILWKOM 3BE3Abl, NMPU KOTOPOM BbIAE-
ASIETCA 3HEeprus, cpaBHMMas C COBOKYM-
HbiM M3AyyeHnem CoAHU@ 3a Becb €ero
©KWM3HEHHbIV UMKA». HabAlOAEHUS Ha ApY-
rmx obcepBaTopUsiXx MOATBEPAWMAM OTKPbI-
TMe. Bcnbiwke ObIA NPUCBOEH WHAEKC
PSN J09554214+6940260 (B 0603Ha-
YeHUU «3alndpoBaHbl» KOOPAUHATLI 0Ob-
ekta Ha anoxy J2000,0: a=9"55m42,1s;
0=+69°40'26»).

Cnektp CBEPXHOBOM ObIA MOAyYEH Ha
3,5-meTpoBOoM Teneckone Astrophysics
Research Consortium (ARC) obcepBaTo-
pun Anauye MonHT B WwTaTe Hbto-MeKCHKo.
CneKkTpanbHble Aa@HHblE MO3BOAWMAWM OTHE-
CTW €€ K Khnaccy la — 3To 3HaumT, UTO B3PbIB
NpoM3oLWeA NOCAE TOro, Kak Ha MoBepx-
HOCTM CBEpPXMAOTHOro 6eAoro KapAuka
CKOMWUAOCH AOCTATOMHOE KOAMYECTBO BOAO-
poaa, «NepeTeKLLero» ¢ ero CnyTHWKa (Kak
npaBuAO, 3BE3AbI-TUraHTa). OCKOABKY 3TO
KOAMYECTBO MPUMEPHO PaBHO AAA BCEX
NMOAOOHbBIX COOBITUI, X IHEPrOBbIAEAEHNE
TOXE MOYTU OAMHAKOBO, YTO MO3BOASAET UC-
NMOAb30BaTb MX B KauyecTBe «CTaHAAPTHbIX
cBevyen» AN UBMEPEHUA PacCTOSTHUM A0
AANEKMX TANAKTUK.?

+ BMB N25, 20086, ctp. 23
2BINB N8, 2005, cTp. 8
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fanakTuka M82 po Bcnbiwku CBepXHOBOM

B xoae B3pbiBa CBepxHoBas cbpocu-
Aa 000AOUKY, Pa3AETatoLLytoCH CO CKOpO-
cTbto nopsipka 20 Thic. kKM/C (NpaBaa, aTa
CKOPOCTb MOCTENEHHO MaAaeT, U AMHaMUKa
€e M3MEHEHMA TakXe NPEACTaBASIET WHTe-
pec AAst aCTPOHOMOB). Ha MoMeHT nybanka-
LMK HoMepa BAECK «AULLIHEN 3BE3AbI» AOCTUT
10,5™, NpaKTMYECKMU HE AEMOHCTPUPYS TEH-
AEHUMWM K AAAbHEWLLEMY POCTY, XOTS €ro
NpeACKka3aHHOe MakCUMMaAbHOe 3HauyeHue
elle NPUMEPHO Ha OAHY 3BE3AHYHO BEAUYMU-
Hy BblILLE. [10-BUAMMOMY, 3TO CBSA3aHO C TEM,
yTo B ranaktnke M82 mexpay CBepxHOBOW 1
Ha3eMHbIMU HabAIOAGTEAIMU  PACMOAOXKE-
HO AOBOABHO MAOTHOE 0BAAKO MEX3BE3AHOM
MblAW, NOrAOLLAKOLWLEE YaCcTb BUAUMOTO CBE-
Ta. MonbITKK 3aperncTpupoBaTb CBA3aHHbIN
CO BCMbILWIKOW BCMAECK MOTOKA HEMTPMHO Ha
HECKOAbKMX CMeLpann3vpoBaHHbIX MOA3EM-
HbIX HEWTPUHHBIX 06CEPBATOPUAX YCNEXOM
noka He yBEHYaAWCh.

MHTtepecHo, uto PSN J09554214+6940260,
MOXOXe, CTaAa CaMbIM OAM3KMM K HaMm COObITH-
€M Takoro popa nocne 1987 r., koraa B bonb-
wom MareanaHoBom Obaake (Ha PaccTosHWK
168 ThbiC. CBETOBbIX AET) HabAtoAaNaCh CBEpX-
HoBass SN 1987A, BuAMMasi HEBOOPYXKEH-
HbIM rAa3om.® ECAM e roBOpHTb KOHKPETHO O
CBEPXHOBbIX TMNA la, To NocAeaHsAs NopobHast
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CHUMOK ranakTuku 22 aHsapa 2014 r.

Fossey/Ben Cooke/Guy Pollack/Matthew Wilde/

A ®dotorpacdum ranaktuku M82, caenaHHble Ha
o6cepBatopum JIoHROHCKOro yHMBEpCUTETA A0

1 nocne Bcnbiwku CBepxHoBon — 10 pekabps
2013 r. u 21 auBapa 2014 r.

BCMbILLKA Ha CPaBHUMOM PACCTOAHUKU NMPOU30-
whaB 1972

2 BMB N24, 2007, cTp. 16

www.universemagazine.com

Thomas Wright.



BCENEHHAS]

I1:x0H [100COH yiuen B BeUHOCTb

MEPHKaHCKVMM nonyAsapu3aTtop Hayku Tumotn deppuc B CBOEK
KHure «Afaa Bo Tomy» (Timothy Ferris, «Seeing in the Dark») 3a-
METUA, YTO PEBOAKOLIMM B AOOUTEALCKON acTPOHOMMM, MPOM30-
LueaLLelt B XX Beke, CriocobCTBOBaAN TPM TEXHOAOTMUECKUX HOBLLIECTBA:
M3C-matpuupl, UHTEPHET M AOBCOHOBCKAs MOHTUPOBKA AAA TEAECKOTA.

15 auBapa 2014 r. usobpetatenb 3HAMEHUTON MOHTUPOBKM, OC-
HOBaTeAb ABWXEHUSI «TPOTyapHbIX aCTPOHOMOB», MbICAUTEAb W M-
TewwecTBeHHWUK AxoH AobcoH (John Dobson) ymep B cBoeM apome
B npuropope \oc-AHxeneca B Bo3pacTte 98 AerT.

HemHorve AoAM MOrAM Obl MOXBAcTaTbCsl TAKOM MHTEPECHOW
W HacbILWEHHON buorpaduen — M 310 NPW TOM, YTO MoYUTH 23 ro-
Aa (¢ 1944 no 1967 r.) AobCOH MPOBEA B KPULIHAWTCKOM MOHa-
cTbipe B KannpOopHMUM, OrpaHuuMB CBOK XW3Hb 006S3aHHOCTAMM
NOCAYLWIHUKA. HO WMMEHHO Tam OH CEepPbe3HO 3auMHTEPECOBAACS
aCTPOHOMMEW, MOCTPOMA CBOM MEPBbIA TEAECKOM W, MOCMOTPEB
B Hero Ha /\yHy B ¢ase nepBoi YeTBepTH, ObIA HACTOABKO Brevar-
AEH OTKPbIBLUEWCA KAPTMHOM, YTO PELUMA: «ITO AOAXKHbI YBUAETb
Bce». DaKTUUECKM paaM 3TOM LEAM OH NMOKMHYA MOHaCTbIpb. bes ae-
Her u Npodeccun, HO yXe MMes HEMANO APY3EW U CTOPOHHMKOB,
DobcoH pobpanca Ao CaH-PpaHUMCKO, TA€ XWAU ero POACTBEHHU-
KM, U OCHOBan Tam nepBoe OOLLECTBO TPOTYapHbIX acTPOHOMOB
(San Francisco Sidewalk Astronomers). Kaxablh ACHbIM Beyep
HECKOAbKO TEAECKOMOB YCTaHaBAMBAAMCb Ha YrAy yAul, Bpoapuk
1 ADKEKCOH, 1 BCE XeAatoLLMe MOMAU CBOMMM rAa3amMu B3rAsHyTb Ha
HebecHble 06BbEKTbI, MPUUEM COBEPLLEHHO HecnAaTHo.

OueHb CKOPO 3TO ABMXXEHME pPacnpOCTPaHUMAOCh MO MUPY — Kak
M MPOCTON AM3aMH MOHTUPOBKM, MO3BOASIBLUMIA AOCTATOYHO YAOOHO
yCTaHaBAMBaTb U HABOAUTb Ha LiEAb TEAECKOMbI-PEDAEKTOPBI C 3EPKa-
AaMK AnameTpom Ao 60-70 cm. Cam AOBCOH NpU3HABAACS, UTO K 9TOM
KOHCTPYKLIMK OH NpuLLIEA BAaropapsi MHOTOUMCAEHHbBIM OrpaHUUYEeHUAM
(B NepByto o4epeAb GUHAHCOBBIM), KOTOPblE HAaAaraAMCb MOHACTbIP-
CKMM ycTaBoOM. Tak MAM MHaUe, BOAbLLE OH He BbIA CBSI3aH HUKaKUMM
YCAOBHOCTSIMM, MO3TOMY HauyaA aKTMBHO YWTaTb AEKLUMM, NyTELIECTBO-
BaTb N0 MUPY M NMcatb KHUIKM. Camasi M3BEeCTHas M3 HWX Ha3blBaET-
ca «CoBpemMeHHan Hayka M aCTpPOHOMMS AAA AeTert Maaale 80 AeT»
(Modern Science and Astronomy for Children Under 80).

Kpome CoeamnHeHHbIx LLTtatoB 1 Kutas, rae oH poanacs 14 cen-
1A6pa 1915 r., AKoH AoBCOH NO6bIBAA MOUTM B COTHE CTpaH MUpa, B
TOM YMCAE HEOAHOKPATHO — B YKpauHe 1 Poccuun. Yale BCero oH npu-
€3Xan Mo MPUrAALLEHNIO MECTHbIX aCTPOHOMMUYECKUX OBLLECTB, UTOObI
NMPOBECTY MacTeP-KAACC MO M3TOTOBAEHWMIO TEAECKOMOB W MpounTaTh
AEKUMIO O HEOObIYHOWM KOHLIEMLMM «HEMPEPLIBHOTO MUPO3AAHUSY, UC-
KAOUAIOLLIEN pOoXAeHMe BceneHHoM B pesyAabtate Boabluoro Bapbl-
Ba, CTOPOHHUKOM KOTOPOM AOBCOH CTan MMEHHO TOTAQ, KOTAQ «TEOPUS
BoAabLIoro BapbiBa» NoAyuMAa LUMPOKOE HayYHOE MPU3HaHKeE.

BecHon 2008 1. 13-3a yxyALLEHWA COCTOSHUSA 3A0POBbA AXKOH
AO6COH OrpaHnyuA CBOK 0OLLLECTBEHHYH aKTUBHOCTb M YXKe MouTH
He Bble3xan 3a npeaebl KaavndopHum. AtobUteAn acTpoHOMKK BCe-
ro Mupa NpPeKkpacHo NOHUMaAW, YTo M30bpeTaTeAb 3HAMEHWUTOTO Te-
AECKOMa, B OTAMUME OT BCeneHHOM B AOOMMON UM MOAEAHW, He ByaeT
XWTb BEYHO — HO BCE PaBHO €ro NpUCyTCTBME Ha Hallen NAaHeTe
BHOCUAO HEKYHO AOMOAHUTEABHYHO F@PMOHUIO BO B3aUMOOTHOLLEHWSA
MeXAy 3BE3paMU U AOAbMMU.

P [xoH lo6coH Ha
¢hoHe oaHOro M3 cambix
60/1bLNX TENIECKONOB,
YCTaHOBNEHHbIX Ha
MOHTUPOBKe ero
KOHCTPYKUUU

Tenepb ero He cTano. M Tem, KTo 3HaA ero AMYHO, OCTaeTCA TOAb-
KO BCMOMWHATb O BCTPEYax C STUM MHTEPECHEWLIMM UYEAOBEKOM,
XKaXAABLUMM MOAEAWUTLCA C OKPYXaHLMMKU CBOEM MYAPOCTbLO... 3a
310 emy BAaropapHbl, B NMEPBYIO OYEPEAb, MUAAMOHbLI ALOOUTEAEN
aCTPOHOMMU, KOTOpPbIe BMEpBble OTKPbIAM AAST cebsi KpacoTbl Bee-
AEHHOM, TASIAA B TEAECKOMbI, HOCALLME UMSA AxOHa AoOCOHa.

Endeavour (B nep. ¢ aurn.
«KOCMU4ECKMI YenHok». Er
Endeavour Geinnepegan 8
Mepewit nonet Ende

KOCMHWYECKOro Tene

1992 no wioHs 2011 1. watTn Endea

W nponeten, 8 obuy CTH

uexTpe B lloc-AHmxent yAa oH 1 Gbin gocTaes
MyTk N0 YNKLEM ropofa Ha rnaaax Thicad

Q1A Hero.

MeBpansb 2014

— HCTPEMNEHWE» )] MHOMD

BceneHHas, NpoCTpaHCTBO, Bpems]
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KHUTU HA ACTPOHOIVI MYECKYHO TEMATURY

poewHkat

BCE/IEHHASA

ACTPOHOMIMHWA
KANEHJAP

rAO14 (Ykp).

AcTpoHomiunuii kaneHpap Ha 2014 p.

(FAO HAHY).

OK14. Opecckuii
aCTPOHOMMYECKUIA KaneHaapb
Ha 2014r.

A010.
ActpoB-Yy6Genko B.
Bcero nuwb Tpacep.
Hactosiwas NpUKINI0-
YeHyeckas  kocmuyeckas
(haHTacTMKa, OCHOBAHHAs
Ha 1aee MHOXECTBEHHO-
CTU 06UTaEMbIX MMPOB.
OHa MOXeT cyuTarbest
CTPOro Hay4HOW, YMHOMN
NMTEpaTypOii — Tak Haabl-
BaeMoii «TBepzoii HP», no koTopoii B HEMPUHYX-
[DIeHHOA, yBnekaTenbHon hopMe, C XOpoLLEN aonei
10MOPa, MOXHO Y4WTb aCTPOHOMMIO M GU3NKY.

HOBUHKa!
n o

“BCE/\EH HASI

[001. Fapnmk M. WUnniocTpupoBaHHbIi
atnac BCEJIEHHAS. B aroit kHure Bl
YBUVTE 3BE3OHbIE CKOMUIEHUS W FaNakTvKu,
TIAHETHI 1 acTepOWfbl, KOMETbI U METeopb,
Y3HAETE O HOBEMLLIX OTKPLITUSX ACTPOHOMOB,
M03HAKOMUTECH C MOCENHIMM [IOCTVIXEHNS-
MM KOCMMHECKOM TEXHUKA.

A011. ActpoB-YyGeH-
ko B. Bcero nuwb
COH. Bropas kHura u3
uMKia 0 Tpacepax pac-
CKasblBaeT 0 fene Tpa-
cepa Kacc Ha nnaHete
3eMHoro Tuna Xarpe ¢
AByms MPOTVBOCTOALLM-
MW Apyr Ipyry  Ljei-
JmM3aLMIM  —  IeliHOB
(mopeit) wn  TanbBOB
(menbdmHOB). B KaKO-TO MOMEHT Ha MyiaHeTe Mpo-
UCXOOMT 1M300pETEHNe MalLMHbI BPEMEHW, U 3TO
TPOTVIBOCTOSIHME NEPEPACTAET B HEYTO COBEPLLIEH-
HO Hempesckasyemoe. ..

002. Fapnuk M. Bonbluoit UnntocTpu-
poBaHHbIi atnac BceneHHow. CHabxeH-
HbliA MOZPOGHBIMY KapTamu 11 arpaMMamyl,
amac NpurmalLaeT yYuTaTtens B u3obunylolLee
OTKPBITAIMIA YBIEKATENIEHOE MYTELLIECTBYE M0
ConHeyHoii cvcteme, npocTopam anaktvkv u
MEXTaaKTVHecKOMY MPOCTPAHCTBY.

B030. Baitn6epr C.
MeuTbl 06 OKOHYa-
TeNbLHON TEOPUHU.

B cBOeit KHure aBTop
[IaeT OTBET HAa MHTPU-
rylowwe sonpoce!: «lo-
Yemy Kaxzas mnornbiTka
06bSCHUTL 3aKOHbI
npupoabl YkasblBaeT Ha
HeobXoaMMOCTb  HOBO-
ro, 6onee rny6okoro
aHann3a? lMoyemy camble NyuLWKE TEOPUM He
TO/BKO JIOMMYHbI, HO 1 KpacuBbl? Kak nonmsieT
OKOHYaTeNbHas Teopus Ha Hawe dunocodekoe
MMPOBO33peHe?»

C048. CypawH B. Bcenennasi ot A no 4.
KHura paccuuTaHa Ha LUKOMbHIKOB, CTYZEH-
TOB, YyuuTeneil u ap. MHorve ee Ctarbu npu-
BIEKYT BHUMaHVie MPOSBUHYTLIX MiobuTeneit
acTpoHOMMM M [ike  NPOECCUOHANBHBIX
aCTPOHOMOB M DU3MKOB, T.K. BOMBLIMHCTBO
[IIaHHbIX NPUBEIEHO Ans cepeauHbl 2012,

MoHymeHTa/IbHas ~ MO-
Horpadus  HoBENeBCKo-
ro naypeata CruBeHa

BaiiHGepra  0606LaeT
pesynbTathl  MPOrPecca,
l Al [IOCTUTHYTOTO 32 MOCTEA-
¥ auuﬁe_pr

HUe [Ba [ECSTUNeTUs
B COBPEMEHHO KOCMO-
noriv. OHa BbILENSETCS MaHEPO M3NOXEHNs Ma-
Tepuana W TILATENbHOCTLIO er0 MaTeMaT4ecKoi
npopaboTku.

[011. Famoe A.

Mos MMpoBas IMHUS:
HedopmanbHas
aBrobuorpadus.

ABTOP KPYMHbIX OTKPLITHIA

B 06/1aCTV TEOPETUYECKOH
u3uKm, a Takke GrecTawmii
nonynsipu3arop Hayku. Ml
pagbl NO3HAKOMUT YuTaTens
¢ ero asTo6uorpadueit,
HaNMCaHHO B YBNEKaTeNnbHoON GopMe.

[ng yutatenei-Gruankos 1 He-pu3nKoB,
MHTEPECYIOLLMXCS MCTOPUEN HAYKN 1 XU3HBIO
3aMeyaTesibHbIX Y4eHbIX.

p——

[012. FamoB T.
Mwucrep TomnkuHe

B Ctpane Yypec, unu
ucropun oc, Gu h.
3Ty KHWry Hanucan Bbl-
Jalowmics Guauk n no-
nynspusatop Hayku le-
opruii AHTOHOBMY amMoB
(1904-1968). Ee wnpes
BbIpOCNA U3 KOPOTKOrO,
(aHTaCcTUYECKOro C TOY-
KV 3PEHMS Hayk1 pacckasa, B KOTOPOM aBTop
NPeAnpuHaN  MOMbITKy A0CTYMHO  0OBSCHUTL
HECMELMANCTY OCHOBHbIE MONOXEHWUS TEopuM
VCKPVB/IEHHOrO MPOCTPAHCTBA M PaCLLMPSIO-
wieiics BceneHHoi.

HOBWHKa!
- .

r013.

FamoB I'. Muctep
TOMNKMHC BHYTPU
camoro ce6s: Mpu-
KIIOYEHUS B HOBOIA
Guonorum.

B rnocrenHent kuure 3ame-
YaTesbHOM TPWIOMM O Mu-
crepe TOMMKUHCE, KOTOpYIO
leoprmii  [amoB  Hamvcan
B COABTOPCTBE C W3BECTHBIM Gronorom MaptvHacom
Myacom, aBTopbl C NPUCYLLYIM MM BIIECKOM 11 OCTPO-
YMVIEM 3aCTaBNISIOT CBOETO repost MepeXMTL HeBepo-
STHbIE MPUKTIOYEHNS BHYTPW CBOEMO COBCTBEHHOMO
OpraH13ma, PackpbiBast Mepen YuTaTeNiem 3axBarbl-
BAIOLLYIO KAPTUHY ZI0CTVIXEHMIA GUONOTVHECKOi Hayky.

Mpuknatgenus |
6 woBou Guong

o 1018. Fpun6 A.A.
OCHOBHbIE NpeacTaB-
JIeHNs COBPeMeHHOM
Kocmonoruu. B Hacto-
siLem yyebHoM nocobum
M3NOXEHBI OCHOBHblE
NpenCTaBeHNs CoBpe-
MEHHO# PensTUBUCTCKOIA
KOCMOTIOTUM.

[ng CTY[EHTOB CTapLUmMX

KYPCOB ranyeckmx da-

KyNbTETOB YHUBEPCHUTE-
TOB, HakanaBpoOB 1 MaruCTPOB MO CMIELMANbHO-
T «TeopeTuyeckas Gpuanka u acTpoOHOMMS».

[020. Tpuu B. TkaHb
kocmoca.  Mpocrpan-
CTBO, BpeMSl U TeKCTypa
peanbHOCTH. Bpaitan
IDMH — OOMH M3 BEdyWMX
HM3MKOB COBPEMEHHOCTU —
NPUALLAET Hac B 04epes-
HOE yIMBUTENbHOE MyTeLle-
CTBME BryOb MMPO3OAHUS,
KOTOPOE TMOMOXET Ham B
COBEpLUEHHO WHOM pakypce
B3IIHYTb Ha OKPYXAIOLLYIO HAC AEVCTBUTENBHOCTD. B
KHWre paccMaTpuBaioTcsl hyHIAMEHTA/bHbIE BOMPO-
Cbl, KaCaIOLVMECS KIACCUHECKOW (M3IKIA, KBAHTOBOM
MEXaHVKV 1 KOCMOJIOT M.

cknaka! g
»PAHAH T'PHH

TERCTYPA
PEAABHOCTH

3040. Nepesop,
Kacamwa 10.
3Be3/bl ¥ NaHeTbl.
WUnnioctpupoBakHas
BHUMKIIONEUS

9Ta KHUra pacckaxer
peBeHKy, Kak BbIrsapsT
nnaHetl  ConHeyHoi
CHCTEMBI, noyeMy
MMEHHO Ha 3emne 3a-
poawniach Xm3Hb, Kak
NPaBUIbHO HABMIOAATL COMHEYHOE 3aTMEHVE U rae
HaxoZuTes GrvXaiiLLas ranakTvka.

HoBVHKA! Bl K001.LaGrande
Encyclopedie
FLEURUS. Kocmoc.
Munnvonbl neT Hasap
YerNoBeK, B3MNSHYB Ha
HOYHOI HebocBoA, No-
HsN, YTO 3Ta CusiioLast
6e3aHa, nonHasa CeeTul,
CKpbIBAET B CeOe MHO-
XECTBO TaH...
SHUWKNONEAVS 151 LUKOMbHUKOB MPOCTO W MOHSITHO
pacckasbiBaeT 00 ycTpoiicTBe BeeneHHoi, ee 3a-
POXIEHUN 1 Pa3BATUN, O HEOECHBIX TeNax, 3Be3A-
HbIX CUCTEMAX, ACTPOHOMUYECKUX OTKPBITUSX, 3Ta-
Max OCBOEHMSi KOCMOCA W rUrnoTe3ax 0 BHE3EMHOI
XV3HW 1 MHOrOM-MHOTOM [IDYTOM.

[1020. Dxysenne [ienb Pe.
Kocmuyeckuii Tanew,

KHura BbimatoLierocs yde-
HOrO,  CrmeupanucTa  no
KBAaHTOBOW  Xumum  [xy-
3enne [enb Pe nocesie-
Ha LNOCTHOMY HayyHOMY
NoHUMaHWi0 BeeneHHolt 1
€e CMbIC/a. YyeHblil npu-
MEHSET MY3blKa/IbHYI0 Me-
Tapopy k Haquom KapTVHE MUpa, KOTOPasi Cerof-
HS! MOHUMAETCs Kak CTporast Teopus. JTa KHura
M0-CBOEMY 3aMeyaTeNbHa, MOCKOMbKY, Ham1CaH-
Hast BbIZAIOLMMCS Y4EHbIM 11 BECbMa He3aypsia-
HbIM YENOBEKOM, OHA MOCBSILLEHA LIENOCTHOMY
Hay4HOMY MOHUMaHWIO BceneHHoi 1 ee embicna.

HosuHKa! |

1010. Wgnuc .M. Peso-
NIOUMM B aCTPOHOMMM,
KocMonorum u Qusmke.
B KHure B kayecTse nocneno-
BaTe/bHbIX NEPENOMHbIX 3Ta-
OB B Pa3BUTMN E€CTECTBO3-
HaHWs  BbiENEHbl  YeTbipe
rnobanbHble eCTECTBEHHOHA-
Y4HbIE PEBONIOLMN (apUCTO-
Tenesckasl,  HblOTOHOBCKas,
SMHLUTENHOBCKAS U MOCT3IAH-
LTeiiHoBCKas). Kaxmas u3 HMX OBHOBPEMEHHO
NPOMCXOANNA B aCTPOHOMUM, KOCMONOrM 1 ¢u-
31Ke, COMPOBOXAASCh PAAVIKAIbHBIM U3MEHEHNEM
KOCMOJIOTM4ECKUX NPe/CTaBIIeHnii n Gpruanyeckoro
dyHpameHTa.

ciknaka!

Pesomoynm
B ACTPOHOMHM
—

_ K020. Kynukosckwii M.T.
LKYNHHOBEKHA | Crpasounuk nioBuTens
acTpoHOMuUM.
B cnpaBouHuKe uanaratotcs
33344 M MeTodbl CoBpe-
MEHHON aCTPOHOMMM, 13-
€TC OMMCaHue HEGECHbIX
o 00bEKTOB — 3BE3/, MIAHET,
£ @ komeT 1 ap. OnucbiBaioTcs
METOZbl  aCTPOHOMUYECKVX
HabMIONEHWA, 1OCTyNHble NiobuTensm. O6Lwmp-
Hblii CTIPABONHbIVA MaTepUan MOHOCTBLIO 0OHOBMEH
11 OTPAXaeT NocnieaHve A0CTVXeHms. CripaBodHuK
NpefHasHayeH Ansi acTpOHOMOB-NtobuTenel, npe-
riofiaBaTeNei aCTPOHOMMUM, YHACTHUKOB aCTPOHO-
MUYECKIX KPYXKOB, JIEKTOPOB.

J1030. Nanunxa W.
3Be3aHoe Hebo.
WnnioctpupoBaHHas
BHLMKNONe M.

B wnniocTpupoBaHHoii
SHLMKNoneaun «3se3f-
Hoe Hebo» uuTaTenio
oTkpoetcss  Geckpait-
HUil Mup  BeenenHoit.
OH y3HaeT 0 Janekux
ranakTukax, TYMaHHOCTAX M 3Be3faX, CTPOEHUN
COMHEYHOI CUCTEMBI, OCODEHHOCTAX €e MaHeT
1 Manbix Ten. KpacoyHble WAnIoCTpaumm, CXembl
11 COBPEMEHHbIE acTpodoTorpadum NOMOryT Jiyy-
e NpencTaBuTb cebe MexaHU3Mbl MPOLIECCOB,
MPOVICXOASILLIX B KOCMOCE.

M040. Muxaiinos B.H.
3aKOH BCEMUPHOTO
TAroTeHus

B Tpetbem, nepepa6o-
TAHHOM  W3[AHUN  KHUTK,
no-npexHemy J0Ka3a-
TenbHo  hopMynupyertcs
YTOYHSIOWMIA  3aKOH  BCe-
MUPHOrO TaroteHmus. Kpo-
Me TOro, KHUra JOnoNHeHa
OMV1CAHNEM 3KCTIEPUMEHTA,
KOTOpLIVi  NOATBEPXAAET
3TOT HOBbIA 3aKOH.

Ho§MH|<a!

BCEMMPHOIO
TATOTEHKMA

MoAHbIi nepeyeHb KHUT, a TaKkke HHpOpMaLMIo 06 X HaAMuMM Bbl HaWAETe Ha HalLeM caiiTe

www.shop.universemagazine.com




KHUIM HA ACTPOHOMWYECKYH) TEMATUKY

O1 BONBLLWOro BAPLIBA
A0 YCKOPEHHOTO
I,gan’mu{:- HUA

(ol T )
e 3

X020. Xsan M.IN. HenctoBas
Bcenennas: Ot Bonbluoro B3pbiBa
A0 YCKOPEHHOro paclumpeHus, ot
KBapKOB J10 cynepcTpyH. Paccma-
TPYBAIOTCS NPOGNEMBI POXIEHNS HaLLeH
BceneHHoii B pesynbtate bonbluoro
B3pbIBa, UCCnenyeTcs GuHanbHas cranus
3BOAIOLMM 3BE3LL, KOCMMYECKUIA BaKYYM
KaK aHTUrpasmTaums.

[1001. Menpoys P.
Livknbl  BpemeHu.
Pomxep  Mepoys,
KpyMHeiwmi  mare-
Matvk 1 U3VK-Teo-
PeTUK, nomynsipu3a-
TOp Haykw, Kosuiera
CO3BTOP JIEreHapHo-
ro CvBeHa XokuHra,
MPOJOIKAET Pa3BYIBATL CBOW HOBbIE KOCMOJIOTAHECKME
VeV 1 IAeT COBEPLLEHHO HEOXWAAHHDIV OTBET Ha BO-
MPOC O TOM, YTO NPEALLIECTBOBAIO BOSbLLIOMY B3pHIBY.
Khvra appecoBaHa He TONbKO CrieLpiamuetad, Ho W
LUMPOKOMY KDYy YMTaTenei, Xenaiolyx 6onee nog-
POGHO 03HAKOMMTLCS! C IPOGREMaMI 1 JOCTIKEHNAMI
COBPEMEHHOM acTpoduanKi.

POOMEP NEHPOY3

CTUBEH

XOKUHIr

n Pogxep Meupoy

NPOCTPAHCTE,
1 BPEMEHW

X031. Xokuur C., Mexpoys P.
Mpupoaa npocTpaHCTBa U BPEMEHM.
B OCHOBY KHWrKM nerna Anckyccus Mex-
[y BCEMWUPHO W3BECTHbIMW YYEHbIMM
CtnBeHom XokuHrom u Popxepom leH-
pOy30M, CTaBLUad BEPLUNHOW Mporpam-
Mbl, npoBefieHHON B 1994 r. B UHCTUTY-
Te MaTemaTnyeckux Hayk um. HbloToHa
npn Kembpuaxckom yHuBepcuTeTe U
BbIMNacb B 0OCYyxaeHue Hambonee
dyHAAMEHTaNbHbIX NpeACcTaBneHuni
0 npupoge BceneHHom.

[1027. Nepenbmax M.E.
1. ANOYEMY 3TO
TAK? ®usuka Bokpyr
Hac B 3aHUMATENbHbIX
6ecepnax, BONpocax

1 oTBETax. B KHure
cobpaHo 6onee 400 3apay-
BOMPOCOB N0 pu3nkKe
(BMecTe ¢ oTBETAMM),
KOTOpbIE Yallie BCEro BO3HMKAIOT UK,

no KpaiiHeit Mepe, LOMKHbI BO3HUKATb Y
Kaxzoro Nio603HaTENbHOrO NOAPOCTKA NPU
B3r/isie BOKPyr ceos.

PA3YMHAS U3
BO BCENEHHG

¥010. YnemwHaiigep M. Pasym-
Has Xu3Hb B0 BceneHHol. ABTop
MbITAETCS 0OBEANHUTL 3HAHUS, HAKO-
MNEHHbIE YENIOBEYECTBOM B PA3NMYHbIX
obnactsx — actpoduauke, Groxummm,
reHeTuke, reonorun. Ho B kHure, Kak u
B COBPEMEHHON Hayke, HET OTBETA HA
BOMPOC, YTO Xe Takoe pasyM U1 kakoBa
BEPOSTHOCTb BO3HUKHOBEHMNS Pa3yMHO
XU3HW BO BcenenHoii.

[1030. NaxoB A.A.
YHuBepcanbHas
3BONIOLMSA M Npobnema
NoKUcKa BHE3EMHOro
pasyma (SETI).
Hactosiwas kHura npeg-
CTaBnser cobon  opuru-
Ha/lbHOE  MeXaMCLMNAN-
HapHoe KcCnenoBatue, B
KOTOPOM  MpeAcTaBneHns
YHUBEPCANBHOrO JBOMOLIMOHI3MA CBSI3bIBAIOTCA
¢ npobnemoii SETI (noucka BHE3EMHOTO pasy-
Ma), UCCNefyeMOii C MO3vLMIA SBOMIOLIMOHIU3MA.
BBopwTCS MOHsiTME  MaCLUTaGHO-MHBAPUAHTHOMO
aTTPAKTOPa NNaHETapHOIA 3BOMIOLMN 1 €ro 3aBep-
LeHus B nepBoil nonosuHe XXI Beka.

KAK3AKA3ATb

B YKPAUHE*
(063) 073-68-42;
(067) 370-60-39
02152, Kues,

AHenpoBckas HabepexHas,
1-A, opuc 146.

info@universemagazine.com
Www.universemagazine.com

M050. Mioppesii K., lepmort C.
[OuHamuka ConHeyHow
CUCTEMDI.

KHura u3BecTHbIX CneLyan1cToB
B 06/1aCTV HEOECHOI MEXaHMKM
K-Mioppes (Benmkobpura-
Hus) n C.Jepmorra (CLUA)
NOCBSILLEHA BAXHENLIEMY
paszeny aToii Hayku — AuHamuke Ten ConHeyHoi
cuctembl. MoHorpadust npeaHasHayeHa HayyHbIM
paboTHWKaM, a Takxe CTyAeHTaM 1 acr1paHTam
YHWUBEPCHUTETOB.

[1010. Mepenbman 9.
3aHumarenbHas
acTpoHOMMS.

Bce Mbl 3HaKoMbl

C OTKPBITUSIMU,
CTaBLLINMU
3aMETHbIMI BEXaMu
Ha NyTU NOHUMAHNS
4€/10BEKOM 3aKOHOB
OKpYXaloLLero Mupa:
HauuMHas C Aorafku
Ap 0 Benn4uHe
CUNbl, JECTBYIOLLEN HA NOrPYXEHHOE B
XUIKOCTb TENO, W 3aKaH4MBas HOBEMLLMMM
TEOPUSIMU CKPbITbIX PA3MEPHOCTEA
NPOCTPAHCTBA-BPEMEHM.

[1025. Nepensman M.
Hab6niopenus

1 o3apeHus, unu Kak
un3nkm BoISBASIIOT
3aKoHbl npupogbl. OT
Apuctotens ao Hukonbi
Tecnbl. Bce Mbl 3HaKoMbl
C OTKPbITUSIMU, CTABLLMM
3aMETHbIMKW BEXaMU Ha NyTn
MOHUMAHIS YENI0BEKOM
3aKOHOB OKPYXAIOLLIEro M1pa: Ha4vHasi C Joraakm
ApxvMefia 0 BENNYMHE CUIbl, AEVCTBYIOLLEIH HA
MOrPYXEHHOE B XWAKOCTb TENO, U 3aKaH4MBast
HOBEMLLIMMM TEOPUSIMM CKPBITBIX PA3MEPHOCTEN
MPOCTPAHCTBA-BPEMEHN.

[1026. Nepenbman M.
HaGniopexus u
o3apeHusi, wm Kak pu-
3MKM BbISIBNISIIOT 3aKOHbI
npupoabl. OT kBaHTa A0
TEMHOIA Mmarepuu. Kuura
He MPOCTO 3aXBaTbIBaeT —
0Ha N03BONSIET N0YYBCTBO-
BaTb Ce0S NOCBALLEHHBIMM
B BEJIMKYIO TaiiHy. Bmecte
C aBTOPOM Bbl Gy/ieTe BOCXMLLIATLCS KDAcOTOiA
MVPO3[aHUS W YOMBASITECS HEOXMIAHHBIM
033pEHVSIM, MOMOraloLLVMM 3Ty KPacoTy packpbiTb.
3Ta KHWra pacckasbiBaeT 0 BeLLaX, KOTOPbIE Mbl
HE MOXEM YBIALIETb, HE MOXEM MOHSITb C TOYKW
3peHnst 00bleHHOM, GbITOBO JIOTUKU.

1028.
Mepenbman M.E.
1I. ANOYEMY
3TO TAK?
®wu3uka B rocTsix

y Ipyrux Hayk

B 3aHAMATENbHbIX
6ecenax, Bonpocax
1 OTBETAX.

B kHure cobpaHo
6Gonee 400 3apay-
BOMPOCOB M0
dm3uke, a Takxe Guonorum, reorpadum n
aCTPOHOMUM (BMECTE C OTBETAMM).

B [1040. NanHekyk A.

: WcTopms Actpo-
T HOMMK. BHumaHmio
yuTaTens NpeanaraeTcs
KHUra U3BECTHOTO
TOMNAHACKOro acTpOHOMa
A.MaHHekyka (1873-
1960), B KOTOPOIA
NPOCNEXEHO PasBuTUe
aCTPOHOMMYECKON
KapTUHbI MUpa. ABTOp YKa3bIBaET, YTO yXe

B ry60KO APEBHOCTH, 10 NOSIBNEHUS
CMCTEMATYECKNX 3HAHMI O OCHOBHBIM €CTe-
CTBEHHOHAYYHbIM AMUCLMNIMHAM, aCTPOHOMMS
6bia BbICOKOPA3BUTOIA HAYKOA, 1 €8 UCTOpHS
0TpaXaeT NPoLLECC PasBUTHS YENOBEYECTBA.

ACTPOHONIHH
P

[1060. Napwaxkos E. A.
Mpoucxoxpaexue u pas-
BuTHe CoNHeYHoi cucre-

e A

2] Wipastent Mbl. TauHCTBEHHas MCTOPMS
Connenun
q = TPOVICXOXAEHWS U 3BOTHOLWN
- ol HCTEMBI =
f‘,_ B CosHEYHOI CUCTEMBI, A Tak-

" Y
g XE €€ «HACENEHMS» — KOMET,

acTeponaoB, NaHET 3eMHON
rpynnbl U MJiaHeT-r1raHToB,
METEOPO0B 1 3arafi04HbIX
TNAHETHBIX KOMeL, — BOT
marepvan, Ha KOTOPOM CTPOMUTCS MHOXECTBO
KOCMOrOHMYeckux runotes. KHura appecoBaHa

KaK CrieLvianmeTam B 0651acTin eCTECTBEHHBIX HayK
(acTpoHOMam 1 ¢u3nkam), TaK 1 LMPOKOMY Kpyry
yuTatenen.

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

Kro ectb k10 B MUpE
3BE3/1 M NNaHer.

M3 yero coenaHbl 3Be3-
nbl? Ceetut nm ConHue
BCE BpEMS OAMHAKOBO?
Moryr i CTONKHYTb-
cq nnaHeTbl? Ha kakoii
NNaHeTe Camble BbICOKME
ropel? loyemy papuraiotcs marepuku? Yto
Takoe ceiicMuyeckuii nosic? Yto Bbi3biBAET
npunuebl? Kak MeTeoponorn npeackasbiaioT
noroay? OTBETbI HA 3TV W ApYrie BOMPOCHI Bbl
HaiizeTe B 3TON KHUre.

C070. Cenestes B.M.
OCHOBbI KOCMUYe-
CKO#A HaBUraumm
DyHpameHTanbHbli
TpyAn Bacunus Metpo-
Bu4a CenesHesa — 13-
BECTHOrO UCCNEN0-
BaTeNsi, Hay4yHoro
KOHCY/NbTaHTa MHOUX
TNaBHbIX KOHCTPYKTO-
POB aBUALWMOHHOIA 1
KOCMMWYECKOWN TEXHUKM (TakmX, kak C.I.Kopo-
nes, A.H.Tynones, C.B.UniowwuH, N.J1. Edpu-
moB, [1.B.Lipi61H), n306peTenms koToporo
MCNONb3YIOTCS Ha CaMONeTax U KOCMUYECKNX
Kopabnsx BNOTb 0 HACTOSILLETO BPEMEHMU.

C040. Cyppmn B.T.
AcTpoHOMUyeCcKue
331241 C peLLeHUsIMK.

B knure cobpaHo okono
430 33pay no acTpoHOMUN
C noppoBHbIMU  peLLeHns-
MU — KaK KIaCCHYECKUMM,
TaK 1 COBEPLLEHHO HOBbIMM.
PetwieHns: coctasneHb aBTo-
POM W HepeaKo JoNOMHSIoT
KIaccuyeckue WM - [axe
VICMPABNSIOT MX. YPOBEHb 3734 B CPELHEM HUXE
ONMMNUAZHOTO, XOTS HEKOTOPbIe NoTpebyioT yrop-
HOM paboTbl. BOMbLIMHCTBO 3aa4 — «C WU3IOMMH-
KO/»: He CTOMT TOPOMUTLCS [aBaTb OTBET, [aXe
€C/1 OH MOKAXETCS MPOCTHIM.

C042. Cyppun B.T.
Pa3Bsepka panekux
nnaxert. Meuta Kaxaoro
aCTpPOHOMA — OTKPbITb
HOBYIO MyaHeTy. PaHblue
3T0 CNy4anochb peako —
0fiHa-/Be 3a CToneTHe.
Ho B nocnentee Bpems
NNaHeTbl OTKPLIBAIOT
HAMHOro yaiLie. B kHure
pacckasaHo 0 ToM,

KaK Be/MCb W BeayTCs
novckv nnaxet B ConHeyHoii cucteme 1 3a ee
npegenamu.

B Cypans

POAIBEOKA
AANEKHX NNanet

*06wwan cToMMoCTb 3aKa3a byae

C046. Mop pen.
Cypaus B.T. Fanak-
TUKK. YeTBepras KHura
13 cepun «ACTPOHOMUS 1
acTpoduanka» COREPXUT
0030p COBPEMEHHBIX
NPELCTaBNEHNN O
TUFAHTCKVX 3BE3AHBIX
cucTeMax - ranakTukax.
PacckasaHo 06 uctopum
OTKPbITUS raakTuK, 06 ux
OCHOBHbIX TUMax M CUCTEMAX KiaccuukaLmm.
ﬂ,aHbI OCHOBbI IMHAMWKK 3BE3[HbIX CUCTEM.
TMoppo6HO onmcaHbl HaLm Gavxailume ranakTm-
Yeckue OKPECTHOCTM 1 paboTkl MO r06anbHOMY
13yyeHnio Mneytoro Mytu.

*Tnakrnin *

HoBUHKa! C047. Cypnwn B.T.
Bonbuwas
S3HUMKNonepus.
quBepTaﬂ KHUra u3
Lo cepuv <ACTPOHOMUS 1
2500 acTpodmanka»  copep-

XUT 0030p COBPEMEH-
HbIX MpeACTaBneHuii o
TUTGHTCKUX  3BE3MHBIX
CcMCTEMaX — raakKTukax.
Paccka3aHo 06 MCTOPUM OTKPbITUS rafiakTuk, 06
VX OCHOBHBIX TUMax 1 CUCTEMaX KnaccudmKkaLmm.
[aHbl OCHOBbI JMHAMUKN 3BE3MHBIX CUCTEM.
Moapo6HO onmcaHbl HawwM Gavxaiilume ranakti-
Yeckue OKPECTHOCTV U paboTbl Mo rnobanbHOMY
u3y4eHnio Mneutoro Mytu.

www.shop.universemagazine.com

X030. CrBeH XOKuHr.
Mwp B opexoBoii
CKOpJTyTIKE.

Knura CtvieHa XokvHra
«Kparkasi mctopus Bpe-
MeHW», TIOOVBLLAS  pe-
KOp/b! MPOJAX, M03HaKO-
MWIa YuTaTeNeii BO BCEM
MYpe C Waesmu 3Toro
GnecrsLLero ¢manka-Te-
opetvka. M Bot — Hosas
CeHcauwst: XOKMHT BO3-
BpaLLeTcst! BenmkonenHo WilocTpypoBaHHOe MPOAon-
Xetvie — «Mup B OPEXOBOIA CKOPMYINKE» — PACKPbIBAET
CYTb Hay4HbIX OTKPBITWIA, KOTOpbIE Obl CAeNaHbI NoCNe
BbIXO/IA B CBET €r0 M1ENBOiA, LLUMPOKO NPUBHAHHOI KHUMN.

CTOATb U3 CYMMapHOﬁ CTOMMOCTH KHUT MO YKa3aHHbIM LieHaM U NAaTbl 3a NOUYTOBbIE YCAYIH.



I BCENEHHAS

H06uneu B lome YueHbIX

OpPXECTBEHHOE  cobpaHue
Hay4YHO-NPOCBETUTEALCKO-
ro Kkayba, nocesiLLieHHOe
AECATUAETUIO KypHana «Bceneh-
Hasl, NPOCTPaHCTBO, BPEMS», CO-
ctoanock 10 aHBaps 2014 .
B boAbLOM 3ane KkueBckoro Ao-
Ma yyeHblX. B HEM MpWHAAM yya-
CcTve akapeMuKk HaumoHanbHOM
akapemMuu Hayk YkpauHbl (HAHY),
AVpeKTop [AaBHOM acTpoHOMMYe-
cKoit  0bcepBaToOpWM, MPE3UAEHT
YKpPauHCKOW  aCTPOHOMMUYECKOM
accounaumnm (YAA) fipocnaB Cre-
NaHoOBMY FALKMB, COBETHUK MpPeA-
cepaTens [ocyaapCTBEHHOTO
KOCMMWYECKOr0o areHTCTBa YKpauHsbl
(TKAY) Sayapa MBaHoBuy KysHe-
LIOB, 3aMECTUTEAb MMHUCTPA 060-
POHbl  YkpauHbl (1992-1994 rr.)
reHepan-noAKOBHUK MBaH KBaHo-
BUY  OAEMHUK, UNEH-KOPPECTIOH-
AeHT HAHY, npodeccop Knesckoro
HaLMOHaABHOIO YyHMBEPCUTETA UM.
Tapaca LeBueHko, anpektop Ku-
€BCKOro naaHetapua Kaum WUsa-
HOBMY YyproMOB, BULIE-TPE3UAEHT
YAA WUpuHa BopucoBHa Basuno-
Ba, APyr1e YneHbl PeAakLMOHHOrO
COBeTa XypHana, NpeACTaBUTEAU
HaupoHanbHOV akapeMuM  Hayk
YKpauHbl, a3pOKOCMUYECKOM OT-
pacAu, aBTOpPbl, YMTATEAU U, KOHEY-
HO Xe, PEAAKLMOHHbIN KOAMEKTHB.
BHauane nepep  yyacTHu-
KaMu  cobpaHusi  BbICTYMUA
rAnaBHbIN pepaktop Ceprer Mag-
AOBMY TOPAMEHKO, KOTOPbIN MOA-
BEA UTOTUM AECATU AET U3AaHUSA
XypHaAa, OCTaHOBMBLLUCb Tak-
Xe Ha AOCTMXEHMUSAX acTPOHO-

[naBHbIi pepakTop «BceneHHOi. ..
Cepreit lopaueHko

MWU U KOCMOHABTMKW 3@ 3TOT
nepuoa. OH nobaaropapun as-
TOPOB, YAEHOB PEAAKLMOHHOIO
KOANEKTMBA U BCEX, KTO MOAAEP-
XWBaA «BCEAEHHY'0...» B CAOX-
Hble MepPHUOAbI €€ UCTOPUMN.
BaXHOCTb M aKTyaAbHOCTb
M3AAHUA OTMETMAM B CBOMX Bbl-
CTyNAeHUsX akapemuk HAHY
flpocnaB  AUKMB W COBETHMK
npeacepatens  TKAY  Oayapa
KysHeuoB. B 4ecTb aecatune-
™A xypHana Cepreit TopAneHKo
6bIA HarpaxaeH lMouetHoW rpa-
MoToW HaunoHanbHOM  akape-
MWUM HayK YKpauHbl U OPAEHOM
AapokocMuueckoro  obuiecTsa
YKpauHbl «3a 3acAyru». pamoTbl
YKpauHCKON aCTPOHOMMUYECKOM
accounaumm ¥ 6aaropapHoOCTU
[ocyAapCTBEHHOMO KOCMMYECKO-
ro areHTcTBa MOAYYMAM TaKXe
OCTaAbHblE PEAAKTOPbI U3AAHUS.
B cBoem BbICTyNnAEHUU Be-
TepaH KOCMWYECKOM OTpacAM,
HayaAbHUK KocMoppoma  «[ae-
ceuxk» (1985-1991 rr.) WBeaH
OAenHUK, B CBOKD OYepepb, Mo-
6AaropapuA COTPYAHUKOB Xyp-

A Axapemuk fipocnas Alukus (cneBa) U coBeTHUK npepcepatens FKAY
3ayapa KysHeuos Bpyuaiot Harpapbl Cepreto lopauenko.

36 BceaeHHas), NpoCTpaHCTBO, Bpems!

A Ha pecatunetue ypHana 6bum npurnaweHsl npeacTaBuTeNu
YKPAMHCKOI HayKM1 1 a3POKOCMUYECKON OTPacu.

Hana 3a xopollyt paborty,
OLEHWMB WX TpyAOAtObKe, npo-
deccruoHanmM3M, 3acAyru B Npo-
CBELLEHMMW LWNPOKKMX Macc.

[AaBHbIN YKPaUHCKNUi
cneuranmucT no kometam Kaum
YyptoMOB BCMOMHUA HECKOAb-
KO 3MMU30A0B UCTOPUM U NPEABI-
CTOPUM XYPHAAA, K KOTOPbIM OH
MMEA HEenoCPEeACTBEHHOE OT-
HOWeHWe, a conpeaceAaTenb
EBpasuickoro actpoHoMmuue-
CKOroobLecTBannpeAceAaTeNb
OAECcCKOro acTpOHOMMYECKOro
obulectBa Muxaun Pabos ort-
MeTUA 6OAbLLIOIN BKAGA U3AAHMSA
B YKPENAeHWe CBf3eN MexXAy
POCCUICKUM M YKPAUHCKUM Ha-
YUYHbIM CO06LWECTBOM. B KOH-
LUe BbICTYNAEHUS OH MOAAPWA
rAaBHOMY pepakTopy «BceneH-
HOW...» HACTOALLYtO 3BE3Ay —
MOPCKYtO 3Be3py M3 TAYOWH
YepHoro Mops.

» Harpaabl

1 6narogapHocTy,
BPYYE€HHbIE YeHaM
peAaKkuMoHHOro
KONJIeKTUBA Mo

cnyyaio o6unes
JypHana «BceneHHas,
NPOCTPAHCTBO, BPEMSA».

B  3aBeplweHue  BbICTy-
MUA  MPE3UAEHT  UHOOPMaLW-
OHHO-aHaAUTUYECKOTO  LeHTpa

«Cnewc-MHdopm» Hukona Mu-
TpaxoB, pacckasas O TECHOM
COTPYAHUYECTBE LIEHTPA C Xyp-
HaAOM M MOXeAaB, UTobbl TaKMUX
U3AGHUIA C TAKUM YBAEUEHHbIM
1 TPaMOTHbIM KOAEKTUBOM
y Hac 6bIAO Kak MOXHO 6oAbLLE.

locAae TOPXECTBEHHOIO CO-
6paHna BCe ero y4acTHUKKU Obl-
AV MPUrAALLEHbI HA OYpPLLET, rAe
06LLEHWe MPOAOAXANOCh B He-
dopManbHoi obcTaHoBKe. TocTh
BbICKA3aAK ELLLEe HEMAAO TEMAbIX
CAOB B aApPEC XypHana, a Tak-
Xe Tex, KTO ero nopAepxusaet
U NPUHUMAET AESITeAbHOE Yyda-
CTHE B €ro Co3AaHUM.

ywpaTa |
MR ATEHTCTRO ¥R

AEFRATIE K

TOASKA



NosUTEABCKASI AcTPOHOMUS [T

HEBECHDIE COBbITUA MAPTA

ACTEPOUA 3AKPbIBAET
APKYIO 3BE3AY.

Beuepom 10 mapTa COCTOMTCA MOKPbI-
TMe 3Be3Abl 6-1 BeAnuunHbl HIP 14514 (53
OBHa) 70-KMAOMETPOBLIM acteporaoM Kop-
Hennsi (425 Cornelia). MpoOAOAKUTEABHOCTL
«MCYE3HOBEHUS» 3BE3AbI MOXET MPEBLICUTH
ABe cekyHAbl. C Tepputopumn 6bbiBLiero CC-
CP 310 siBAEHUA ByAeT HABAOAATLCS TOABKO
Ha 3anaae YKpauHbl HU3KO HaA FOPU30HTOM.
B 0cTanbHbIX aCTEPOUAHBIX OKKYALTALMAX Me-
cALA, AOCTYMHbIX HAOAIOAEHUSIM C YNOMSIHY-
TOW TEPPUTOPUM, <y4aCTBYHOT» 3aMETHO Boree
cnabble 3BE3AbI.

Hwu 0AWH K3 «obuTaTEAE» TAABHOIO MOS-
Ca acTepouAOB, NMPOXOASLLMX OMMNO3ULMIO B
MapTe TEKYLLErO roAa, He AOCTUrHET BAECKa
10-1 3B€3AHON BEAUYUHDI.

YTPEHHAAA BUAUMOCTb
BHYTPEHHUX MAAHET.

Mepkypui 1 BeHepa B MapTe BUAHBI MO
yTpam, OAHaKO, HECMOTPS Ha TO, YTO K cepe-
AVHE Mecsiua OHM yaansATesa ot CoAHLA Ha 3Ha-

YUTEALHOE YIAOBOE PacCTosiHWe, HabAaoaaTb
nx ByAET AOBOABHO CAOXHO M3-3a CPAaBHUTENL-
HO MaAOro HaKAOHa SKAUMTUKU K FOPU3OHTY
Ha BECEHHEM MpeApaccBETHOM Hebe B Ha-
LIKMX LUMPOTaX. INOHrauua «YTpeHHen 3Bes-
Abl» NPEBLICUT 46°; TEM HE MEHEE, MHTEPBAA
MEXAY €€ BOCXOAOM U HAYAAOM FPaXAaHCKUX
cymepek Ha 50° c.li. He AOCTUIHET ABYX Ya-
COB. MepKyp1i NOSIBUTCS HaA BOCTOUHBIM TO-
PY30HTOM BCero Ha 15-20 MUHyYT.

Mapc 1 CatypH, npubAmxasch K KOHOW-
rypaumu OMmno3vuMKu, BOCXOAIT BCE pPaHb-
e — MepBbli U3 HUX BUAEH MPaKTUUYECKW
BCIO HOYb, BTOPOM MOSIBASIETCS BCKOpE MOo-
cAe MoAyHouu. HOnutep cusieT Ha Hebe no
BeuepaM. YpaH CKpbIBAeTCS B OKOAOCOAHEY-
HOM OpeoAe; HenTyH, BbIEAWNIA U3 Bepx-
HEero COEAMHEHUSI CO CBETUMAOM, B KOHLE
MapTa MOXHO ByA€eT nonbiTatbes yBUAETb Me-
pea paccBETOM.

BECEHHEE PABHOAEHCTBUE.

20 mapTta B 18 uyacoB 58 MUHYT Mo

BCEMUPHOMY BPEMEHU LEHTP COAHEY-

HOMO AMCKa B CBOEM BUAWMOM ABMXKE-
HUW NO 3KAUMTUKE nepeceyer HeBECHbIN
9KBaTOp, NEepemnaa U3 HXHOro0 B CeBep-
Hoe noAylwapue HebecHol coepbl. ITOT
MOMEHT COOTBETCTBYET HauyaAy acTpo-
HOMMWYECKON BECHbI (MPUMEHATb K HEMY
TEPMUH «PaBHOAEHCTBME», MNOApPa3yMe-
BalOLLMN PaBEHCTBO AHS M HOYM Ha Cca-
MOM AeAe, HE COBCEM KOPPEKTHO, T.K.
n3-3a aPpPeKToB aTmMochepHon pedpak-
UMM NPOAONKUTEABHOCTb  HaXOXAEHUS
CoAHUa Hap MaTeMaTUYeCKUM FOPU30H-
TOM HauuHaeT npesblwaTtb 12 yacoB 3a
HECKOAbKO AHeM Ao 20 mapTa).
NETHEE BPEMS.

30 mapra B 3:00 N0 MecTHOMy BpeMe-
HU B cTpaHax EBponbl (kpome benapycu u
P®) 1 60AbLIMHCTBE CTPaH A3UK C LEABIO
ONTUMM3ALUN SHEPTONOTPEOAEHUS CTPEA-
KW 4YaCOB W INEKTPOHHbIE XPOHOMETPbI
nepeBOAATCA Ha yac BrnepeAp. B uacoBom
nosice YKkpauHbl «A\eTHEE BpPeMSs» onepexa-
€T BCEMMPHOE Ha 3 yaca.

KANEHAAPb ACTPOHOMWNYECKUX COBbITU (MAPT 2014 I".)

—_—

8:00 HosonyHVe

21" Mapc (-0,5™) NpOXOAUT KOHMUINYpPaLIMIO CTOSIHUS 14

(27°339)

6" Mepkypuii (0,2™) B HaUBOALLLE 33NaAHOW SAOHIraUun

4" CaTtypH (0,4™) NPOXOAUT KOH(UINYypauuio CTOSIHUS

10" AyHa ((=0,06) 81,5° ceBepHee YpaHa (5,9™)

10" lOnuTep (-2,3™) NPOXOAUT KOH(UIrypauuio CTOSIHUS

16-18" A\yHa (d=0,42) 3aKkpbiBaeT 38e34ay &' Teabua (3,8™).

SlBAeHVe BUAHO B CcTpaHax BanTun, B Benapycu 1 eBponenckom

Yyactn PD (cesepHee AviHUM MiuHck-CapaToB-0OpeHbypr),

B8 3anaaHon u LleHTpanbHOM Cnbupu, B 3abalnikanbe, Ha 3anase

SIkyTnn

17-20" \yHa 3aKpbiBaeT 38e34y §° Tenbua (4,3™) Ana

HabAloaaTenen YikpanHbl, Monaossl, OXkHoro Kaskasa, cTpaH

BanTum, 10ro-3anasa esponenckon 4actn PM v tora 3anaaHon

Cnbupu (1o>kHee AMHUM MypmaHck-Hosocnbupck), 3anasaHoro

IKasaxcTaHa

8 0"AyHa (D=0,44) 81’ ceBepHee AnbaebapaHa (o Teabua, 0,8™)
13:27 N\yHa B ha3e nepson HeTeepTun
13-15"AyHa (D=0,50) 3aKkpbiBaeT 38e3ay 104 Teabua (4,9™).
SlBAeHVe BUAHO Ha tore LleHTpansHom Cnbupwy, B 3abarikanse,
Mpuamypbe, NpumMmopckom Kpae, 8 BocTto4HOM IKa3axcTaHe n
LleHTpanbHON A3nn

9 14:00-14:04 Actepoua AtTtuka (1138 Attica, 17™) 3akpbiBaeT
38e3Ay HIP 24315 (7,9™). 30Ha BUAMMOCTI: NOAOCa OT tora
Obckow rybel Ao cesepa BypsTun, ueHTp YATUHCKON OBA.,
tor MpUMOpPCKOro Kpas

10 10" AyHa (®P=0,68) B 6° to>kHee IOnuTepa (-2,4™)
21:40 Actepouna KopHeaus (425 Cornelia, 15,7™) 3akpbisaeT
38e3Ay 53 OsHa (6,1™). 30Ha BUAMMOCTW: S3aKapnaTckas
o0bnacTb YKpaviHbl

N 20" AyHa (dD=0,79) 8 anoree (B 405365 KM OT LeHTpa 3emMAn)

N W

Moaenb Boeing 747-100 «First Flight» B pa3pe3e

16

18
19
20

21
22

24

25

26
27

28
29
30

14" AyHa (=0,96) B S’ to>kHee Peryaa (o AbB3, 1,3™)

14-15" A\yHa (=1,00) 3aKpbiBaeT 38e3Ay v /\bea (4,3™) AN
HabAoaaTenen UeHTpansHom A3nm 1 IOXkHoro IKasaxcTaHa
17:08 NonHOAYHVEe

21" AyHa (D=0,95) 8 1° cesepHee Cnuku (o Aesebl, 1,0™)

1" AyHa (D=0,94) B 4° 1o>kHee Mapca (-1,0™)

18:58 BeceHHee paBHOAeHCTBMe. Ha4ano acTpOHOMUYEeCKom
BECHbI

3" AyHa (D=0,81) 8 1° io>kHee CaTypHa (0,3™)

8" A\yHa (P=0,70) B 7° ceBepHee AHTapeca (o CkopnroHa, 1,0™)
19" Mepkypuin (0,1™) 8 1° 1o>kHee HenTyHa (8,0™)

20" BeHepa (-4,4™) B HanboAbLLel 3anaAHO SAOHraUnn
(46°33")

1:45 /\yHa B a3e nocneAHen YeTeepTu

2:13 Actepona HoTtbypra (626 Notburga, 13,8™) 3akpbiBaeT
38e34ay TYC 2948-322 (8,4™). 3oHa BUAMMOCTU: YepHUrosckas
obaacTb YKpavHbl, BOCTOK 1 cesep Benapycun, Avtea
Makcmym BAaecka AOAroneproANHecKon NepemMeHHoN 38e3Abl
R BAnsHeuos (6,0™)

2" Mapc (-1,2™ B S° ceBepHee Cnukn

8" A\yHa (D=0,16) B 2° ceBepHee BeHeptl (-4,3™)

19" AyHa (d=0,12) B nepuree

(B 365705 Km OT ueHTpa 3emAn)

1" AyHa (D=0,08) B 4° ceBepHee HenTyHa (8,0™)

" AyHa (P=0,04) 8 S° ceBepHee Mepkypus (-0,1)

18:45 HosonyHue

Bpems BcemrpHoe (UT)

MHHOBaLWMOHHBIN NpoekT «Cutaway» komnaHuy Dragon Bkto4aeT B cebs Moaenb
camoneTa Boeing 747-100. STOT nepBbI LLIMPOKOMIO3ENSHKHbBIV MACCAXUPCKUN
camMoreT, U3BECTHbIN Takke kak Jumbo Jet, aBnaetca oaHum 13 Hanbonee
y3HaBaEMbIX CAMOETOB B MUPE. HEKOTOPbLIE CEKLIMN MOLENN BbINOSIHEHDI
NPO3pPaYHbIMUK, YTO NO3BOJIAET YBUOETb CUAEHUS BHYTPU (PIO3ENSKA, a TaKKe
KabVHY NIETYMKOB, KPbIbS U ABUraTeNy B paspese. 91a MOAEb — TOYHAsA KOnus

opvrnHana B maclutabe 1/144.

www.shop.universemagazine.com
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B  \OBUTENBLCKASI ACTPOHOMIS

HoBonyHue 08:00 UT

a MepBas 4eTBEPTH 13:27 UT

@ MonHonyHne 17:08 UT
Eal

u’ MocnegHasa 4eTBEPTb 01:45UT

HoBonyHue 18:45 UT

Bua Heb6a Ha 50° ceBepHOI LWMPOThI:

1mapTa

8 mapTa

16 mapTa

24 mapTta

30 mapTa

qﬂageu
: 5 . ®
\ /’/'#ro \ :
, 8 @ Moz :

£ o / __‘—'0-~..__.
\ N SN
—P—. D 3, . .

i v §

enuiraarap

1 mapTa — B 23 4aca MeCTHOro BpeMEH!;
15 mapTa — B 22 4yaca MEeCTHOIro BPEMEHU;
28 mapTa — B 22 yaca IeTHEro BPEMEHN

'\./‘H
e,

MonoxeHus JIyHbl AaHbl Ha 20"
BCEMWPHOr0 BPEMEHM YKa3aHHbIX AaTt

YcnoBHble 0603HaYeHs:
= pacCcesiHHOe 3Be3H0Ee CKOMeHne
@ LapoBOe 3BE3HOE CKOMJIeHne
© ranaktvka
2z ndpdy3Haa TYMaHHOCTb
— 3KAUNTUKA
HeBEeCHbIN 3KBaTOP

lonoxeHus: naaHeT Ha opbuTax
B mapte 2014 r.

-

3emnn_e
/ Mapc
Mepwypui
Bewepa (\ K
\.
-
-
.
7
-
v
by e
5 e
-\_.Dr:frep)_, £
- 4
Caryph », Ypawns
Ht.'my.n

K finyromn
.

38 BceneHHas), NPOCTPaHCTEO, Bpems]

*
. -/ .
o B L "
“ -~ \' * .
> 2 \-_h_./' ’ . \
= o b

T = g
® \ . M101 \
s ;
Q. | : . X
= L =
O / =S \\"\\ mei
o M51 % e
% . X '
1‘-1 '9/, ‘-"“"“-ﬂg
=) /

nnioctpaunmn
Amutpua Appawiesa



NosUTEABCKASI AcTPOHOMUS [T

BuanmocTb nnaHeT:

Mepkypuii — yTpeHHAS

BeHepa — yTpeHHss (ycnoBus 6naronpuaTHbie)
Mapc — BMAEH BCIO HO4Yb

Onutep — BeyepHsas (ycnoBus 6GnaronpusaTHble)
CaTypH — yTpeHHAs (ycnoBusa 6naronpusTHble)
YpaH — He BuaeH

HenTyH — yTpeHHss (ycnoBusi HebnaronpusTHbIE)

Angpomena

it~y
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< / 107, Bup nnaret 15 mapta 2014 1. \

BeHepa Mapc fOnutep
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B AIOBUTEABLCKASI ACTPOHOMIS

Homera ISON: 0OMaHyTbie HAAeXKAbl

Bnagumup MaHbKo,
XypHan «BceneHHas,
NpoCTPaHCTBO, BpeMs»

OTb @CTPOHOMMIO U MPUHSATO OTHOCUTb

K TOYHbIM HaykaM, OAHAKO AAAEKO

He Bcerapa OHa MOXET AaTb yBEPEH-
HbIM NPOrHO3 NPEACTOALLMX HEBECHbIX SIBAE-
HWI. YTO U HEYAUBWTEABHO: Ha CaMOM Aene
obAacTb Hawero HE3HaHWMA orpoMHa, nos-
TOMYy MOYTU BCErAa B OXMAAEMOE TeueHue
COObITUI BMELUMBAIOTCA HENPEABUAEHHbIE
baKTopbl WM HeyuTeHHble 06CTOATEALCTBA.
N Hanbonee CyLLECTBEHHbLIM Takoe «BMe-
LIaTEAbCTBO» OKa3blBAETCA MPWU MOMbITKAX
npeACKa3aHusi MOBEAEHUSI KOMET — MNoXa-
AYW, HauMeHee K3ydYeHHbIx Ten COAHEUHOM
CUCTEMBI.

.Juan Carlos Casado

40 BcenenHas, NPOCTPaHCTBO, BPEMS)

Moutn Becb 2013 roa npoLlen AAA acTpo-
HOMOB-NPOGECCUOHANOB U AOOUTENEN «MOA
3HaKOM» OXMAaHMA BoablioM komeTbl. Ero
AONXHa Oblna cTaTb OTKpbITad 23 ceHTabpsa
2012 r. poccussHuHOM Aptemom HOBUYOH-
KOM U Henopycckum Habatopatenem Bura-
Avem Hesckum kometa C/2012 S1 ISON.*
Mpeanonaranoch, 4to MakcuMyma 6Oaecka
OHa AOCTUTHET B MEPUreArMn, Ha PacCTOAHUM
0,0124 a.e. (1,86 MAH Km) oT ueHTpa ConH-
ua u B 1,16 MAH KM OT €ro noBepXHOCTU —
3TO BCEro AWllb BTPOE OOAbLUE CPEAHErO
paauyca AyHHOM opbutbl. B Takoi 6AM30-
CTU OT CBETUAA KOMETHOE SIAPO AOAXKHO Obl-
AO CUABHO Pas3orpeTbCs M HauyaTb aKTUBHO
ucnyckatb AeTyuMe BELLEeCTBa, KoTopble

* BMB Ne10, 2013, ctp. 18

Komerta ISON yrpom

22 Hos6psa 2013 r.,
ccoTorpacmpoBaHHas
HenoABUXXHOW Kamepoin
Canon 5D Mark II ¢
300-MUANMMETPOBbLIM
06beKTUBOM. IKCNO3ULMA
2 cekyHppl, ISO 6400.
06cepearopus Teiipe
(octpoB TeHepude,
Kanapckue o-Ba,
Ucnanus).

coopmMrpoBanu Obl SIPKYD KOMY W AAWMH-
HbI XBOCT. B 06Wwmit 6AECK, ckopee BCero,
BHecAa Obl BKAAA U MbIAeBas KOMMOHEHTA:
npv yBEAUYEHUN CKOPOCTU MCNApPEHUs sapa
06bIYHO YCMAMBAIOTCSI BbIOPOCHI MbIAM C €0
NMOBEPXHOCTU. BOABLLUMHCTBO MPOrHO30B Aa-
BaAW 3HaAYeHWEe MakKCMMaAbHO BO3MOXHOW
APKOCTM OKOAO -5™, UTO B NEPCNEeKTUBE Ae-
AAAO pPeanbHbIMU HAOAOAEHWA KOMETbI Ha
cBeTAOM Hebe BOHAM3M CoaHLA, Kak 31O Obl-
AO B CAyvae kometbl MakHota (C/2006 P1
McNaught) B Hauane 2007 r.2

C 2013 r. 3a kometon ISON caepmno
MHOXECTBO acTpoHoMoB CeBepHOro no-
AYLLAPUS, TAE YCAOBUA €€ BMAMMOCTU OKa-
3aAUCb OMTUMaAbHLIMU (OCOBEHHO MeXAY
30-n u 40-n napannenbto). Habaopanm
ee, BUYaCTHOCTU, AKOOUTEAM aACTPOHOMMMU,
CcbexaBlUMecss Ha KpbIMCKyt0 acTpodusm-
yeckyto ob6cepBaToputo, rae NMPOXOAUA MEX-
AYHAPOAHbIN CAET «OCEHHME HOXHbIE HOUM»,
BAeck KomeTbl, Mo 06LWeMy MHEHWIo, mnpe-
Bbllwan 10-t0 3BE3AHYIO0 BEAMUMHY, @ 3HAUMT,
AVHaMWKa ero pocta BMOAHE COOTBETCTBO-
Bana HAAronpuATHOMY MPOrHo3y.

AMepHKaHCKaa aspoKoCMMYecKas ap-
MUWHUCTPALMS 3aAeicTBOBaAa AASE HaOAO-
AEHUI «HEBECHOW ToCTbW» CBbILIE AECATKA
KOCMWYECKMX annapatoB (MOMUMO 0pbu-
TaAbHOro Teneckona Hubble n «<mapcraHcko-
ro passepunka» MRO3). MpaBaa, NONbITKK
3anevyaTneTb €e C MOMOLLB0 Kamep Map-
COXOAOB M COAHeuHoW obcepsatopun SDO
He AaAM pesynbTaTtoB. Hennoxo cebsi 3ape-
KOMEHAOBAAM  KOCMUYECKME  TeAECKOMbl
Swift* u Chandra,® noayumnslure nsobpaxe-
HUA KOMETbI B YALTPAOUOAETOBOM U PEHTre-
HOBCKOM AMana3oHax. Heckoabko BecbMa
MHOGOPMATHBHBIX CHUMKOB ObIAO CAEAa-
HO ¢ 6opTa cTpatocdhepHor AabopaTopuu
SOFIA® — camoneta Boeing 747SP, o6opy-
AOBAHHOIO 2,5-MeTpoBbIM UHPPaKpPaCHbLIM
Teneckonom. B uenom C/2012 S1 ISON Be-
Aa cebs B COOTBETCTBUM C NPeACKa3aHWUsMK,
yBEAMYMBASA SIPKOCTb W «HapallmBas» raso-
Bbli XBOCT. [MbIA€BYIO KOMTMOHEHTY HabAto-
Aana obcepsaTopus Spitzer.”

7 HosI6psI, KOrA@ KOMEeTa HaxoAMAach Ha
Hebe Hepaneko oT 3Be3Abl B AeBbl, ee baeck
3a HEMPOAONKMUTEABHOE BPEMS BbIPOC MOYTH
Ha 3BE3AHYI0 BeAMUMHy (Boaee UeM BABOE).
16 HoAbpA nporsolAa ele boree MoLHasA
BCMbIWWKa, NMOCAE KOTOPOW MOABWMAMCH Mep-
Bble COODLIEHNA O HABAIOAEHMAX «XBOCTa-

2 BMNB Ne3, 2007, cTp. 16

2 BMB Neld, 2013, cTp. 23

4 BMB Ne7, 2008, cTp. 8

5BMB Nell, 2013, ctp. 5

6 BB Ne3, 2011, crp. 35

7 BIMB Ne10, 2009, ctp. 4; Ne4, 2013, c1p. 5
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A [J1BunkeHune kometbl ISON B none 3peHus
kopoHorpada SOHO (B HanpaBneHuu
BEPXHEro Kpas CHUMKa; OTAe/ibHble Kaapbl
thoTorpacpupoBanuck ¢ TpexyacoBbiMm
uHTepBanom). Xopowlo BUAEH pacnaj KoMeTbl
U paccesiHne 06pa3oBaBLIEroca ra3oBo-
nbineBoro o6naka nocne yganeuus ot ConHua.
N306pakeHne CONHEYHOTO AUCKA B LieHTpe
noKasaHo no AaHHbIM cnyTHMKa SDO.

TOM 3BE3Abl» HEBOOPYXXEHHbIM rAa3om. Toraa
Xe BO3HUKAWM MEepBble MOAO3PEHUS OTHOCK-
TEABHO TOTO, UTO TecHoe coanxeHne ¢ ConH-
LLeM OHa «He nepexunBem. Mx BbiCKa3biBanu,
B YaCTHOCTW, Npecc-cekpeTapb MyAKOBCKOM
obcepBatopun Cepreii CMUPHOB W 3aBEAY-
OLLMI Hay4HOW PaboTol POCCUMIMCKON AHOOU-
TeAbCKOM obcepBaTopun Ka-Aap CraHuchas
KopoTkuid. C HUMKU BbIA COTAGCEH M OAMH U3
NepBOOTKPbIBaTEAE 3TOr0 HebBecHoro Teaa
ApteM HOBWYOHOK. [MnoTesy 0 BO3MOXHOM
B3pbIBE B NEPUreAnr MOATBEPXAAAM 3aMe-
UeHHble ObICTPble U3MEHEHWS BHELLHEro BU-
A@ KOMETbI (CTPYKTYP B TOAOBE M XBOCTE). «He
WCKAKOUEHO, UTO BCblLLIKa SIPKOCTH Bbina CBS-
3aHa C paspyLleHWeM fApa», — NPOKOMMEH-
TMPOBAA 310 COObITHE CTaHUcAaB KOPOTKUIA.
20 HonaAbpa komety ISON codoto-
rpapupoBan  aMepuKaHCKMK  annapat
MESSENGER,® pabotatowmii Ha opbute
BOKpYyr Mepkypusi (6Anxanwen K CoaHLy
nAaHeTbl). Toraa Xe oHa BOLIAA B NMOAE 3pe-
HUA COAHeuHbIx obcepBaTopuit STEREO-A
1 STEREO-B,®° HaxoASILUMXCS HA TEAMOLIEH-
Tpuueckux opbutax. MNocaepHne ee CHUM-
KW C MOMOLLBbIO HAa3EMHbIX TEAECKOMOB
6bIAM CAeAaHbl 24 Hosbpa. Mocae aToro
CaMbIM MOLLHbIM MHCTPYMEHTOM, MOAyYaB-
MM AeTaAbHble KM300paXeHUss KOMETbI,
octanca kopoHorpad SOHO,*° yxe nou-
™ 15 AeT HabAloAQIOLWMK Halle CBeTW-
AO U €r0 OKPECTHOCTU M3 TOUKM NarpaHxa
L;, pacnoAOXEeHHOW Ha YCAOBHOM MpsiMow
«3emMaa-ConHLe» B MOAyTOpPa MWAAMOHAX
KUAOMETPOB OT Hallen naaHeTbl. OH npo-
AOAKAA PETrMCTPUPOBATb YBEPEHHbIM POCT
6Aecka «XBOCTATOM 3BE3Abl»... OCTAHOBMB-
wniica 6ykBaAbHO 3a HECKOAbKO 4acoB AO

& BMB Ned4, 2010, c1p. 4; Ne3, 2011, cTp. 27
° BMNB Nel1, 2006, ctp. 28; Ne8, 2010, ctp. 7
10 BMB Nel, 2008, ctp. 26

MeBpansb 2014
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V' «B3rnaa c Tpex CTopoH»: u3obparkeHns kometbl ISON, nonyyeHHble KOCMUYECKUMM annapaTtamu
STEREO-B (cneBa), STEREO-A (cnpaBa) u SOHO ¢ uHTepBanom B 0AHY MUHYTY.

2013-11-29 06:09UT

MPOXOXAEHUST nepureaMs (HauboAbLLYHO
APKOCTb KOMETbI OLIEHUAN B -2,5™, yero Obl-
AO HEAOCTATOUYHO AASt HADAKOAEHUI Ha CBET-
AOM Hebe).

Ytobbl He «3acBeuMBaTh» YyBCTBUTEAb-
Hble MPUEMHUKU U3AYYEHURA, dpoTorpadupy-
fOLLME CPABHUTEABHO CAAOYl0 COAHEUHYH
KOpPOHY, B ¢dokyce Teneckona SOHO ycra-
HOBAEH HeNpo3payHblit 3KpaH, NPUMEPHO
BTPOE NMepPeKPbIBAIOLLINIA BUAUMbIV pa3mep
mcka CoaHua. locae Toro, Kak kKometa
CKpbIAGCb 3@ 3TMM 3KpPaHOM, OCHOBHbIM
BOMPOCOM acTPOHOMOB 6bIn0: «[losiBUTCS
AM OHa CHOBa B MoAe 3peHunna?» OHa Aen-
CTBMTEAbHO MOSAABMAACh... HO AWLLUb AASl TOTO,
ytobbl 338 HECKOABKO 4YacOB MpPeBPaTUTbCS
B 006LIMpPHOE AUDOY3HOE 006AaKO, ObICTPO
paccesiBLieecs B npocTpaHcTee. CTporo ro-
BOPS, Ha 3TOM UCTOPUIO KOMETbI ISON Mox-
HO BbIAO CuMTaTh 3aBEpPLLEHHON. OTAEAbHbIE
Ha3eMHble HabAtoAaTEAM NPEANPUHUMANN
MOMbITKU YBUAETb €€ MOCAE MPOXOXAEHMSA
nepureAnsi, Koraa oHa yXe AOAXHa OblAa,
COrAaCHO pacueTam, yaaautbcs ot CoAHua
Ha AOCTaTOYHOE YTAOBOE PacCTOsiHUE, OAHA-
Ko BCe co0bLLeHUst 06 ycneLlHbIx HabAoAe-
HMAX B UTOre NOATBEPAUTL TaK U HE YAAAOCh.

18 pekabpsa pabouasi rpyrnna teneckona
Hubble npeanpvHana NOCAEAHIOK MOMbITKY
choTorpadpupoBaTb OCTaTKU KOMETbI. Hecmo-
TPsi Ha TO, UTO Ha CHUMKaX ObIAV BUAHBI 3BE3-
Abl BNAOTb A0 25-11 BeAUUUHBI (B 40 MAH pa3
crnabee npepena BUAMMOCTH HEBOOPYXEHHO-
ro raasa), KakMx-AMbo «MOCTOPOHHUX» TyMaH-
HbIX O6BEKTOB Ha HUX HE 0BHAPYXMUAU.

...MWHyBLUME TOABI «MTOAAPUAU» HAM YXKe
LieAbIX TPU APKUX KOMETbI, pacnaBLUMXCS NO-
cne coamxeHna ¢ CoAHLEeM, npuyem OpHa
M3 HUX OblAa MEepBON KOMETOM, OTKPbITOM
rpaxaaHuHoMm Poccuiickont depepaumn.tt
Aaxe 13 atoro dakta MOXHO CAeAaTb Bbl-
BOA, UTO TakOM pacnap — ckopee npaBuAo,
YeM WCKAKUYEHME, U 3asABASITb, YTO MPOM30-
LIeALlee CTanO AASI aCTPOHOMOB HEOXMAAH-
HOCTbIO, MOXaAyi, 6bIA0 Bbl HEKOPPEKTHO.
Ckopee MMEeAO MEeCTO pasovapoBaHue —
CAULLKOM MHOTWE YXe YCMeAu MPUBbLIKHYTb
K MbICAM O TOM, YTO B KOHLIE FOA@ HaC OXMAa-
eT Brevataftollee «HebecHoe LLoy», U B UTO-

1 Nmvetotes B BUAY KOMETbI EaeHuHa (C/2010 X1 Elenin)
1 NaBpxos (C/2011 W3 Lovejoy) — BINB Nel, 2012,
cTp. 20; Ne3, 2012, c1p. 18

2013-11-29 06:07UT

2013-11-29 06:08UT

Casey Lisse/Chandra

A (CHumoK KomeTbl ISON B peHTreHOBCKOM
AVanasoHe, caenaHHbIi opouTanbHOM
o6cepearopueit Chandra, oto6paxaer
B3aUMOJeiCTBUE KOMETHOrO BELeCTBa C MIOHAMM
CONHEYHOro BeTPa. YCNOBHBIMU LBETAMM NOKa3aHb!
rpafaLuumu MHTEHCUBHOCTYN U3NYYEHUSA.

re UMeAu NpaBo Aaxe OBMAETbCS: BOT yXe
ABE «XBOCTaTbIX 3BE3Abl» pa3BaAUAUCH MOCAE
BCcTpeun ¢ COAHLEM, HEYXEAU U 3Ta TOxXe?
Ho cAyuMAOCh TO, UTO CAYUMAOCH. BMECTO XU-
BOMUCHbIX oTorpaduin KOMeTbl NOCAE MpPo-
XOXAEHWUA nepureams (a oHa B 310 Bpems
AOAXHa Bbina pacrnionaratbest Ha Hebe oueHb
YAQUHO AN HabAtOAATEAEN CPEAHMX LIMPOT
CeBepHOro noAywapus) CrneuuaamcTbl NMoAy-
YUAW BO3MOXHOCTb U3yyaTb ee pacnaa.
MouemMy mcuesno kometHoe sppo? Co-
FAAGCHO COBPEMEHHbIM MPEACTABAEHUSAM,
npu cOAMXEHUN KOMETbI ¢ COAHLIEM MOCTe-
MEHHO YCWAMBAETCH MCNapeHWe COAepXa-
LLIMXCA B HEM AETYYMX BELLECTB, a HeAeTyYas
KOMMOHEHTa GOPMUPYET Ha €ero noBepx-
HOCTW TYronAaBKylO MWHEPAAbHYIO KOPKY.
B 60AbLUMHCTBE CAy4aeB OHa AOCTATOUYHO
TOACTasi, UTOObl HEe MOAHOCTbIO Pa3PyLUKT-
cAa npu BbicokMx (nopsiaka 3000 K, unam
2700°C) Ttemnepatypax, AO KOTOPbIX OHa
Harpesaetcs B nepureavn. Ee tennomsonu-
pyroLiMe CBOMCTBa TakoBbl, YTO AaXe B Ta-
KMX YCAOBMSIX MOA HEM MOXET COXPaHSTbCA
BOASIHOW AeA M BoAee HUBKOKWMSILLIME coe-
AMHEHWUS B 3aMep3LUeM BUMAE — Hanpumep,
TBEPAbIM YIAEKWUCAbIM ra3. [o-BuAMMOMY,
y C/2012 S1 ISON ata Kopka Oka3anacb
CAMLLKOM TOHKOI.'? BHauane OHa 4acTMUHO

12 CunTaeTcs, UTo HU3KOE CoAEPXaHWEe MUHEPaAbHOM
KOMMOHEHTbI (M COOTBETCTBEHHO Manas TOALLMHA
TYronA@BKOM KOPKK, YKPbIBaIOLLIEH SIAPO) XapaKTEPHO AASt
«MOAOABIX» KOMET — TEX, KOTOPbIE BrepBble NPUAETEAU

13 yAaneHHbIx oT CoAHLia MPOCTPaHCTB 0bAaka dnuka-
Qopra BO BHyTPEHHWe 06AacT COAHEUHOM CUCTEMBbI.
MoaTtomy npeanonoxerue o Tom, yto C/2012 S1 ISON
MOXET 6bITb BO3BPALLEHWEM 3HAMEHNTON KOMETbI
HbtoToHa, HabaoaaBLLelica B 1680 ., ckopee BCero, He
COOTBETCTBYET AENCTBUTEABHOCTH.
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ESA, NASA, Annotations by Karl Battams



NOBUTENBCKAS ACTPOHOMWSI

pacnAaBUAaCh, CTaB MoYTH HENPOHWULIAEMOM
ANA Tas3a (9T0 HabAIOAAAOCh KaK NapeHue

6Aecka nepep MPOXOXAEHWEM OAMKanLen
K COAHLLY TOUKM 0pbuTbI). HO cCoAHeuHoe Ten-
AO «TPEOAOAENO» HE3HAUUTEABHYIO Mperpasy

COPOCMAO OCTAaTKM MUHEPAALHON KOPKHM, W
AEAAHOE AAPO OCTAAOCh «OAMH Ha OAWMH» C
packaneHHbIM CBETUAOM. MMOCKOAbKY Morne-
PEUHUK AAPA, CyAR MO BCEMY, HE MPEBbILLAA
KMAOMETPA, €ro NMOAHOE WCMapeHue 3aBep-

6rpas Mexay AEAOM BCH BO3MOXHYHO
MHGOpMaLMD O NOBEAEHUU «OKOAOCOA-
HEYHbIX KOMeT». U yxe He MOAAEXUT Co-
MHeHUto, uto C/2012 S1 ISON, npuHecs
ceba B xeptBy COAHLY, 3HAYUTEAbHO

1 MPOAOAXANO HarpeBsaTh AeTyune BellecTsa
noaA Hei. NasaeHWe 00pa3oBaBLUMXCA ra-
30B, B KOHLIE KOHLIOB, «COPBAAO KPbILLKY» —

LLMAOCb B TEYEHNE HECKOABKMUX YaCOB...
Tak 370 6bIAO UAM HEe TaK — HaMm Mo-
Ka OCTaeTCAaA TOAbKO AOrapbliBaTbCA, CO-

NMOMOAHUAG KOMWUAKY HaWWX 3HAHUK 06
3TOM HeobbluHOM Kaacce 06bekToB CoA-
HEYHOMN CUCTEMBI.

N3BecTHbI amepuKaHcKuii actpodotorpach fiamueH Muy (Damian Peach)
caenan 310t cHUMOK KomeTbl ISON 15 Hos6ps 2013 r. B wrare Hbto-Mekcuko
c nomoybio Teneo6bektusa Takahashi $@106 u.N3C-kamepbi SBIG STL-,
11000M. UTorosoe uso6paxeHne NoNy4EHO COXKEHUEM 5 TPeXMUHYTHBIX
3Kcno3numin 6e3%unbTpa 1 No 0AHOI ABYXMUHYTHOIM 3KCMO3ULMM C KPACHBIM,
ronyGbiM U 3eneHbIM cBeTouALTPaMu. e :

Damian Peach

UHTEPHET-MATA3UH

www.shop.universemagazine.com

MepBbiMU y3HaBaﬁTe HOBOCTHU
Ha HaLlem cauTte

KoAneKuusa peTpoHOMepoB

2008-2012 rr.

B Nankax Ha KHOMNKe

CobeprTe NOAHYIO KOAEKLUIO )XYPHaAAOB
Ckopo! Konnekuuu 3a 2007 u 2013 rr.
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Mﬂﬂﬂﬂb nemsnace cnllectmn NPoM3BOACTBA KOMNaHUM Dragon.

Lensto nporpammel Apollo (NASA) 6bma [0CTaBKA YENOBEKa
Ha Jlydy W Bo3spalienve ero Ha 3emnio, HO faxe nocne
YCTEWHOr0 AOCTIHEHMA 3TOM LenW coctosnock ewe 6
. NUNOTHPYEMBIX MUCCUIM K HalLeMy ECTECTBEHHOMY CryTHMKY.
Monet kopabna Apollo 16 o3HameHoBancs NATON yCneLHoM
8biCaiKon AMEPVKaHCKMX acTPOHABTOB Ha MYHHYI0

nqsep:u-ncrb fpU4em Bnepebie oHa Bbina oeylwecTeneHa B
M“ﬂc“ﬂ “nsn ! HO¥ 30He — B pailode Haropbs [exapt. Apollo 16

’i:!rajnoaan 16 anpens 1972 r. U3 KOCMWYECKOTO LIEHTRA MM.

‘Kenreau v gocTvr NyHs! NATe AHER cnycTs. JTyHHLIA MOaYL
=1 (MM), umeslmi Hassanue Orion, HEC BTOPOM MyHHbIA
asromobuns  (LRV-002), 4to nossonuno acTpoHastam

WCCTeoBaTh OKPECTHOCTM MECcTa nocaaki. 3a Bpema MUccuun
“GGH&AUB&]HHH NYHHBIX TON OH Mpoexan B oblel cnoxHocTM 26,55 KM, HO HMKOrAA He
HomaHAaHO-cRViKeOHbIA MOAYNL yAanancA OT TOUKA NpunyHenus Donee uem Ha 4.5 km,
+ NYHHBIA MOAYNG + NYHHBIA POBEP+ACTHONABTbI NOCKOMbKY B Cnyyae aBapii aKvnax fomKed Gbin MMeTb
BO3MOXKHOCTE BEPHYTHER K JIM newukom. AcTpoHaeTs! cobpanu
947 kr 0Bpa3uOB NMYHHOTO IPYHTA W YCTAHOBMNKM DEKOPA
CKOPOCTW [ABMMEHMA TPAHCMOPTHOMO cpefcTea Ha Jlyxe (18
KMIM), He noBuTbIi 40 CHX Nop.
Kocmuyeckas konnekums Dragon npegnaraer nonHbli
KOMNNEKT MOAENew, NpencTaensALLMx atanbl muccim Apollo
16. Bnepeble B CEPMIO BKMOYEH MUHMATIOPHLIA NYHHBIA
aBTomobunb — TouHas konuA B Maclutabe 1:72, BenukonenHo
[ETan13vpoBaHHan | okpalleHHas. 3a pynem asTomobuns
CUOMT AacTPOHABT, Kak 310 ObiN0 B XO4e pPeanbHbIX
vccnenoBaHuil  nosepxHocTH flyHbl. Hanumuve  komaHgHo-
cryxeBHOro Moayns, MyHHOrO MOAYNA M acTpoHaeTa faer
BO3MOKHOCTb  WCTONb30BaTb KOMMMEKT ANA  NaHOpamHbIX
akcroavumi. Kawgas petans TwatensHo ofpabotada w

oKpallieHa B HaTypanbHbIe UBeTa.

© - BCE MOJENM KOMMNeKTa NOCTABNAOTCR COBPaHHBIMM, 33 MCKNIOHEHNEM HEKOTOPBIX MEMNKUX AETaneH, KOTOPLIE NErko NPUCOBAMHAIOTCR;
- AANA My<LUei (hrKCALMNA MOXKHO BOCNIONL30BATLCA KNEEM;
- YKOMMNNEKTOBAHA NOACTABKON B BUAE NOBEPXHOCTH JTyHb! Ang 0BLLEH 3KCNOIMLMKM ¥ MHCTPYKUMER,

Metal Earth KONMNERUMA CHOPHbIX MOAENEH U3 METANNIA

Metal Earth — konnexuma MUHUATIOPHBIX, HO O4EHb KDACWBLIX MOOENEA AOCTVMEHWA YenoeevectBa, coagaHHan komnaHued Fascinations (Cuatn, CLUA). CBopHsle 3D-Monenu BbipesaHsl Nazepom B
METanNM-eckux. nnacTuHax. OHW BENMMKONENHO AETANM3MPOBAHL! NA3EPHBIM rPABMPOBAHWMEM M NpocThl B cbopke. Kaxaas w3 HUX HaYMHAEETCR C METANNMMECKOM nnacTHe! pasmepom 10X12 om, a
3aKaHUMBAeTCH Kpacveoi 0GeMHOM MOEnbIo.

[lnst chopru HEOGXOOMMO M3BNEY AETANW M3 MNACTIHb BPYHHYIO MW C MOMOLLbIO KYCA4EK 1 CKDEMITL X Mexy coBOi B MECTax coeaMHeHus. VIHCTPYKLR ro cOOpKE NPUNaraeTes K Kawaoi MOJeni.

Camoner

SRT1Blackhird

BeTpaxaa
MENbHULA

Moct Tower Britdge

Burj al Arah

Nu3anckan UM ANBHASA
Gawns ' Apka

3aKa3 Ha Bce BMfibl NPOAYKUUM MOXKHO opopMuTb: ® B UHTEepHeT-marasuHe www.shop.universemagazine.com
no appecy: 02152, Kues, inenpoBcKasn HabepexHas, 1A, 0$.146 ® no Tenedonam (067) 215-00-22, (044) 29
a caiite npu opopmneHun 3aKa3a, B JIl060M oTAEIEHNHM GaHKa, Yepe3 TepMUHabl i-box nau Ha nouTe npyu non
TaBKa no YKpauHe ocyuiecteaserca YKpnoutoii, HoBol no4roii, no Kuesy — 6ecnnarHo (npu 3axkase or 300 rp



www.shop.universemagazine.com

fipeacTasnaem onTuueckne npuobopsl KAk ANA ONbITHbIX
HabnwoaaTenen, Tak U And Tex, K10 ToNbKO HauMHaeT
SHAROMUTLCA C YAUBUTENbHLIM U 3aXBATbIBAIOLLINM
MUEDOMUIOM U KDacOTamMK 3Be3AHOI0 Heba.

Y Hac MOXHO npuoﬁpecm TenecKonbl, OUHOKMMN, MWKPOCKOINbI U aKCEeCCYyapbl K HUM
Beaywmnx npou3BoauTenen:

@erEssem sy waicher  @MEADE levenhuk

NATIONAL g i 1 .
oer,  sicERA Nikon

MbI npeanaraem Teneckonbl BCeX ypOBHEN:
¢ ANSi HAYMHAKOLNX

* Ansi ONbITHLIX HabnioaaTenen

* NS 3aHATUI acTpodoTorpacumei

NoNTYYNTb KOHCYJIbTAUUWN
JKCNEPTOB N ODOPMUTL
3AKA3 MOXXHO:

B WNHTte PHET-MarasnHe
www.shop.universemagazine.com

no TenedoHam:
o= (044) 295-00-22
£ (067) 215-00-22

" Orifiata Ha caitTe npu othopMNeHU 3aKa3a, B NBOM
oTaeneHun baHka, yepea TepMuHansl i-hox
WK Ha CKnage nepeBo3vyuka.
[JocraBka no YkpauHe ocylecTBNAeTCA
Hogoit noutoi, no Kuey — Kypbepom.
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