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dopmaTt 210)(145 IVIM

MEITKIA NepenneT, 64 CTp. € A

ueHa 30 rpH.

JKI3Hb BO BCEAEHHOM

260e HEKRAMY 1 KaK Hatome

[ae MCKaTb U KaK HalT!
C6opHuMK cTaten

C60pPHUK CTaTeN NOCBALLEH TEME XU3HU & © . ¢
BO BceneHHow.. )XM3Hb Ha Hallew naaHeTe.
MHOroobpasHa B CBOMX MPOSIBAEHUSAX.

OHa CyLLECTBYET B CaMblx SKCTPEMAAbHbIX
YCAOBUAX. OHa BecbMa ©OKUBYYa» — BCE aBTOpr
NPEACTABAEHHbIX CTaTeN HE COMHEBAIOTCS UTO
OHa MOXET CyLLECTBOBaTb B 6€3rpaHUHHOM:
KOCMOCE, Ha MAAHETaxX BOKPYr8BE3A, Ha

WX CMyTHWKaX, U HaBEPHsIKa — Ha yPOBHe
MUKPOMIPA... TOABKO KaK ee HalTh 1
MAEHTUOUUMPOBATL?

s (POpMaT 2le145 MM

MEITKWIA NepenaeT, 64 c1p. € A,

Z ueHa 30 rpH.

IHEHA MEYTBI

COOPHUK PaccKasoB

Haquaﬂ daHTacTKa NPOAONKAET OCTaBaTbCA
OAHUM 13 Hanbonee NonyAAPHbIX AUTEPATYPHBIX
XaHPOB. AaXe He MNbITasiCb COMPOTUBAATLCA

; npeAnhoeHM_ﬂM HaLLIMX YuTatenew, pelAaKLlI/IOHHbIIZ

KOMEKTUB «{BCEASHHOM...» IPUHAA PELLIEHNE
coBpaTh oA GAHOM 0BAGKKON YaCTb PACCKA30B,
MyBAVKOBABLLMXCA B XypHane. Haaeemcs, uTo ato
HE NOCASAHMIA NOAOBHEIN CBOPHIK, 1 YHTATEAN
ByAYT MMETh BOBMOXHOCTb OCBEXMTb B MAMATH
HalLLM CTPAHMLIBI, & TAKKE O3HAKOMMTLCS C
NPOMBBEAEHUAMM, 10 TEM MAM MHBIM MPUUMHAM He
OMyBAMKOBAHHBIMM B XyPHaALHOM BapUaHTe.

-, - hopmat 210x145 mm

| MSITKIAI Nepenaer, /2 CTp. C WA,

- [ ueHa 30 rpH.
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KOCMMYECKMUM AETEKTUB

J"m'(.'qu'?rwuu-reu.\m‘.Nm.s(im'umme' W I BNC ORI
CHIPAHIULDE HCHOPLITE Rocmonalmuxn

KOCMUWYECKWUN AETEKTUB

PacdereueHHble', MaAOU3BECTHbIE U TParuueckue
CTPaHULbl UICTOPUM KOCMOHABTUKU

C60pHHK cTatei

Jopora yenoBeyecTRa K 38e3AaM He cocrosina U3

OAHMX YCrEXOB. [MOKOPUTEAM KOCMOCA NO3HAAM
Y Topeyb Heyaay - MPaBAa, O HIX CPEACTBA
MaCcCOBOM MHdOPMALIUK yI'IOMVIHaI\VI HaMHOTO
pexe, HeKoTopble NOAPOBHOCTH, B CBOE
BPEMS YKPbITbIE MOA IPUGMOM «COBEPLIEHHO
CEKPETHO», CTaAW U3BECTHbI LLIMPOKOM NMyBAUKe
CPaBHUTEAbHO HEAABHO.

rOTOBATCA K U3AAHWIO KHUTY HA CREAYIOLWME TEMbI:
YTO MOKHO YBUAETh HA HEBE @ JLOCTHHEHWA ROCMONOIHH 3A NOCNEAHME 100 NET e «TEMHAA
MATEPHAn U «TEMHASA 3HEPTHAn @ UCTOPUA OCBOEHHA KOCMOCA o 3ATAAAKH BOSHHKHOBEHMA,
NMPOUBETAHUA U THBENH APEBHHX HAPO/I0B H UMBUIIM3ALUA @ CEOPHHK HAYUHO-

COGEPHTE NOMNHYIO
 HOANERUMIO COGCTBEHHOM

BUBNHOTERH
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no renepoHam:
(063) 073-68-42;
(067) 370-60-39
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no UHTepHerTy:
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elena@astrofest.ru
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MuTtpaxos H.A. — Mpe3naeHT
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KOMUTETOM TENEBUAEHUS Ha MKC 30

g pam/IOBELUk’iHM?< ék;);r;bl- 06.10.2003 PepeparbHOr0 KOCMUYECKOTO
BUOETENbCTBO oT a a i ~

Tupas 8000 aKa. NHaMCKan pakeTa BbiBeAa areHTcTBa 36

OTBETCTBEHHOCTb 3a J0CTOBEPHOCTb (hakToB Ha Op6MTy CeéMb CNyTHMKOB 31

B Ny6/MKyeMbIx MaTepuanax HecyT 3EM/\H

aBTOpbI cTaTen PoccuincKkmii CnyTHUK CTOAKHYACS HoBocTtu

OTBETCTBEHHOCTb 3a AOCTOBEPHOCTb %

UHGOPMALMN B peKTaMe Hecy? peknamoaaTesi ¢ GparMeHToM KOCMUYECKOIo Y 3emAn 06HapyxXeH TpeTui

I'IepeneHaTKa nnn nHoe ncnosib3oBaHne 5

mMaTepuasioB 4onyckaeTca TOJIbKO Mycopa 32 paAMaU'MOHHbIM nosc 38

C NMMCbMEHHOI0 cornacua pegakunn.

S WSS G £ SR MamATHWUK farapuHy NOBUTEABCKAA ACTPOHOMMUA

oGssatentHa. OTKPBIT B [PUHBMYE 32  «Benas nATHUU@» B Knese 42

dopmat — 60x90/8

OTneyataHo B TMnorpadumn

00O «CnoH», Kues, yn. Bopucnonsckas, 9.
T. (044) 592-35-06

YBaxaeMble untatenn! Pepakumsa NPUHOCKT CBOM M3BMHEHWSA 3a AOMNYLLIEHHYHO oneyaTtky. B Ne 1 3a 2013 1. Ha
CTP. 27 Ha HWKHEM NPaBOM CHUMKE OLUIMBOYHO BblA ykasaH CeBepHbIi reorpaduyeckuii NoAoc BMecTo KxHoro.
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OTAMUKE OT TEAECKONOB, PaboTatoLLImMX

B OMTUYECKOM AManasoHe, CTPOUTb

cneunanM3npoBaHHble MHGpaKpac-
Hble 06cepBaTOpPHUK Ha MOBEPXHOCTU 3eMAu
He UMEeEeT CMbICAa — 3TO U3AYYEHUE NPaKTU-
4ECKM MOAHOCTbIO MOrAOLLAETCA atMocde-
POK (AULLb BBICOKO B ropax UAM C BbICOTHbIX
CaMOAETOB MOXHO «NOMMaTb» y4aCTOK UH-
¢$pakpacHoro cnekrpa, BNAOTHYIO NPUMbI-
KaloLWui K BUAMMOMY?). Tem He MeHee,
MMEHHO B 3TOM Auana3oHe B OCHOBHOM W3-
AyYatoT NAAHETONOAOOHbIE TeAd, HAa KOTOPbIX
YYEHbIEe OXMAAIOT HAMTU XU3Hb, NMOXOXYHO Ha
3eMHyto. [oatomy BHEaTMOCHEpPHasa acTpo-
HOMMWSA B TaKUX UCCAEAOBAHUAX OKa3anacb
NPOCTO HE3AMEHUMOW. YXe NepBble NPOEKTHI
KOCMUYECKMX TEAECKOMNOB BbIAV OPUEHTUPO-
BaHbl UMEHHO Ha MHPpPaKpacHbI AnanasoH,
OAHaKO MOAHOLEHHO peaAn3oBaTh UX AOA-
ro He YAaBaAOCb, U OAHUM U3 CEPbE3HEMLINX
npenaTcTBUIA OKa3anoCb COOCTBEHHOE U3AY-
4yeHue annaparos.

Spitzer

McTopus NOCAeAOBATEALHOTO «BO3HECE-
HWS» AETEKTOPOB MHPPAKPACHOIO U3AYUYEHUSI
K rpaHuLLE KOCMOCA U 3a ee NPEAEAbI YXe ya-
CTUYHO OCBELLANACh Ha CTPaHMLaX HaLlero
XypHana.? Ee «<HauBbICLLIEN TOUKOM» CTAA TEAE-
ckon Spitzer - ¢puHanbHas MUccKsa Nporpam-
Mbl NASA «BoabLuMe obcepBatopum» (Great
Observatories Program) 1 nepBbii aCTPOHOMM-
UECKWUI UHCTPYMEHT, BEAYLLIMIA HAOAHOAEHUA He
C OKONO3EMHOM, @ C OKOAOCOAHEUHOM 0pOUTHI.>
Takoe ero pacrnonoxeHue 6bIA0 BbIGpaHO 13-3a
TOTO, UTO 3TOT MHCTPYMEHT UCCAEAYET HebEeCHYHO
chepy B AdAbHEM UHPpPaKpacHOM AManasoHe
3NEKTPOMArHUTHOro CNeKTpa, UTto Tpebyet
OXAQXAEHWS CUCTEMbI 3EPKAA U NMPUEMHM-
KOB M3AYYEHUA AO TEMMepaTyp, BCEro Ha He-
CKOAbKO rPaAyCOB BblLLIE aBCOAKOTHOIO HyAS
(-273°C). OpHaKo NOBAM30CTU OT 3EMAU MOA-
AEpXMBaTb TEMNePaTypy Ha 3TOM OTMETKE Ha
NPOTAXEHUN AAMTEABHOMO BPEMEHM ObIAO Obl
HEBO3MOXHO — Ha 3TO NPULLAOCH Bbl PACXOAO-
BaTb CAMLLKOM MHOTIO XAaA@reHTa (XKMAKOro re-
AUs1), 3anachl KOTOPOro Ha 6OPTY KOCMUYECKOTO
annaparta orpaHuumBanvck 360 autpamu. Ot
HarpeBa COAHEUYHbIMU AyYaMU 3aLLUTUTLCS
3HaAUYNUTEABHO MPOLLIE, YCTAHOBWB Ha TEAECKONe
cneunanbHble oTpaxatoLme naHeAu. baaroaa-
ps 3TOMY Aa@Xe NOCAE UCUEPNaHKUA 3anacoB Ox-
AapnTenn Spitzer He HarpeBaeTcs BblLle, YeM
40 K (-233°C) 1 MOXET NPOAOAXKaTb HaBAOAE-

1 BMNB N23, 2004, ctp. 14; N°4, 2007, cTp. 4;

Ne3, 2010, ctp. 5; N23, 2011, cTp. 35

2 BMB N29, 2009, cTp. 4

3 MukpoBonHoBasi o6¢cepBaTtopust WMAP B 2001 1.
6bina BbiBeAeHa B TO4KY JlarpaHa Lo cuctemsl
«3emna-ConHue», To eCTb TaKxe paboTana He Ha
OKO0/I03€MHOI 0p6UTE, OAHAKO OHa NOCTOSHHO OCTa-
Banacb B npegenax 1,8 MAH. KM OT Hallen nnaHeTbl
— BMB N29, 2009, ctp. 25

Anpenb 2013

HMS C MOMOLLIbIO OAHOTO M3 TPEX CBOMX Hayu-
HbIX NPUOOPOB. B TaKOM «TENAOM» PEXUME OH
pabotaet ¢ Mast 2009 .

Pabounii povanasoH obcepBaTopun — ot
3 p0 180 MKM, OH OXBaTbIBAET NPAKTUYECKU
BECb MHPPAKPACHbIW CMEKTP, MCKAKOUAsA Hau-
60Aee ANMHHOBOAHOBYIO €ro yacTb. Mepuoa 06-
paLLeHua Teneckona Bokpyr CoAHLA Ha 6 AHeR
60AbLLIE 3eMHOTO rOAQ, NO3TOMY B CBOEM Op-
6UTAaABHOM ABUXXEHWM OH MOCTENEHHO «OTCTa-
€D OT HaLew NAaHETbI (MPUMEPHO Ha 15 MAH.
KM B roa). Ero reavoueHTpryeckoe paccros-
HWe uameHseTcs B npeaenax 0,98-1,02 a.e.*
MA@HOBBIM CPOK GYHKLMOHUPOBAHMSA MCXOA-
HO cocTaBAsiA 2,5 ropa, OAHaKo Spitzer, 3any-
LeHHbIM 25 aBrycta 2003 1. ¢ KOCMOAPOMa Ha
Mblce KaHaBepan paketoi Delta Il, oo cvx nop
McnpaBHO NepeAaeT HayyHyro MHbOPMaLWIO.

OcHOBHbIE HayYHble AOCTW)XXEHUA. YXe
BCKOpPE NOCAE Hayana BbIMOAHEHWSA Hayy-
HOM NporpamMmsbl Spitzer HapyLWA «MOHOMO-
AMIO» Teneckona Hubble Ha nHGopmaTUBHbIE
W XMUBOMUCHbIE CHUMKM KocMoca. BaobaBok
Tenepb 310 6bIAV CHUMKM TOTO, UTO HUKOTAG
He cMor 6bl YBUAETb UEAOBEUECKUIA TAa3, HE
MMes B CBOEM PacnopsXXeHUW CAOXKHbIX YyB-
CTBUTEABHbIX MPUEMHUKOB U3AYYEHMS.

B coobLecTBe acTPOHOMOB MOMYASIPHO
CTPEMAEHMWE OTKPbITb U UCCAEAOBATb HEUTO
“3 paspsiaa «camoe-camoer: CaMyto Mac-
CUBHYIO U, HAOBOPOT, Camyto AETKYHO 3BE3-
AY, CaMy0 YAAAEHHYIO UAU caMyto BAKU3KYIO
ranakTMKy M T.N. Kak NpaBuAO, «<3KCTPEMAAb-
HbIVi cTaTyC» 06beKTa OKa3blBAETCS TAKOBbIM
TOAbKO Ha MOMEHT €ro OTKpbITUs. B oco-
6EHHOCTM 3TO KacaeTcs BHEraAaKTUUECKON
aCTPOHOMMM, U3yyatoLLEN 3Noxu, BAU3KKE K
MOMeHTY BoAbLIOro B3pbiBa. Kaxabl HOBbIN
Liar B NpUOAUXEHUM K 3TOMY 3araA04HOMY
«OTNPaBHOMY MyHKTY» B HACTOsILLLEE BPEMS
M3MepPSETCS yXe B MPOLEHTaX, @ TO U AOASIX
npoLeHTa Bo3pacTta BceneHHOM.

CoTpyaHWUKaM paboyeit rpynrbl TeAECKO-
na Spitzer yaanoCb NPUHATL aKTUBHOE y4a-
CTWE B OMPEAENEHUM CTaTYCa «CaMOMN AGNEKOM
ranaktku» paa ob6bekta MACS0647-JD, no-
nepeYHrK KoToporo He npesbilwaeT 600 cae-
TOBbIX AET® (pa3mMep Boabloro MareannaHoBa
0braKka - KapAMKOBOW ranaKTHKU-KOMMaHboHa
MaeuHoro lNytn - coctaBasieT 14 TbiC. CBETO-
BbIX AeT®). BOBMOXHO, U B KOHKypCE Ha 3BaHWe
«CaMOI MaAEHbKOW» 3Ta ranakTMka UMeAa Obl
HENAOXue LiaHCbl Ha nobeay. ACTPOHOMbI CUM-
TaloT, YTO OHa 06pa30BaNach He MO3Xe, Yem
yepe3 420 MAH. AeT nocAe boabLLIOro B3pbiBa.
B pamkax cyLLecTBytOLLMX TeOpHit 0bpa3oBa-
HUS 3BE3AHBIX CUCTEM 06beKT MACS0647-JD

4 AcTpoHOMMYecKan eanHuLa (a.e.) — cpeaHee
pacctosiHne mexay 3emnen u ConHuem, paBHoe
149 597 870 Km

5BMB N211, 2012, cTp. 16

6 BMNB N26, 2007, cTp. 8
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XAPAKTEPUCTUKU UHCTPYMEHTA

» Macca: 950 kr, B T.u.:

Teneckon — 851,5 «r, kpbiwka — 6,0 Kr,
Xuakun renun — 50,4 «r,

TONNMBO GOPTOBbLIX ABUratenen — 15,6 kr

HAYYHOE OBOPYAOBAHME -
KOMMIEKC KPMOreHHOro Teneckona
(Cryogenic Telescope Assembly),
BKIHO4aOLLMIA COBCTBEHHO TENEeCKOon-
pecnekTop cuctembl Puun-KpetbeHa
avnametpom 0,85 M 1 Tpu Hay4HbIX
npubopa:

> nHdpaKkpacHas kamepa/cnekTpomeTp
IRAC (paboumnin gnanasoH 5-40 Mkm)
» uHdpakpacHbIi cnekTpomeTp IRS
> Tpu MaccuBa MHpPaKpacHbIX
aetektopoB MIPS (3-180 mkm)

OCHOBHbIE OBBEKThI
HABNIOOEHUMN:

» 3Be3gbl (B T.4. Ha MO3QHMX CTaAUsAX
3BOMIOLMN)

> [NpoTonnaHeTHbIE U OKOMOMNMaHETHbIE
rasoBo-MblfIEBbLIE OUCKM

» OK30MnnaHeThbl

» Kapnuku n 3Be3abl Marnon macchl

» [vraHTckve mMonekynsipHble obnaka
» [anakTukm

(B T.4. BO3HMKLUME HA PaHHMX dTanax
3Bonoumn BeeneHHom)

> £apa akTMBHBIX ranakTuk

> CBepxmMaccuBHbIE YepHble AbIpbl

W MOAHOLLEHHOW ranaKTUKOW Ha3BaTb TPYAHO —
3TO BCETO AMLLb «3apPOAbILL» ByAyLLier rpOMaA-
HOWV FaAaKTUKK, U Ha MYTU K «MOAHOLEHHOCTU»
€My NPEACTOAT HEOAHOKPATHbIE CAyYau CTOA-
KHOBEHWS 1 CAUSHUA CO CBOMMMU «KOCMUYE-
CKMUMM cocepsiMU». OTKPBIAM 3TOT 0OLEKT Ha
CHWMKaXx, NOAYyYeHHbIX Teneckornom Hubble,
HO cneuudmrKa ero HayuyHoro 060pyAOBaHHUS
He AaBana BO3MOXHOCTU ONPEAEAUTb CNek-
TPaAbHbIE XapPaKTEPUCTUKM, HEOOXOAUMBIE AAS
u3MepeHus pacctosHus. B atom Bonpoce no-
CAeAHee CAOBO CKasan MMEHHO Spitzer.
KcTatu, aTomy pekopay ABHO MPEACTOMT
AOATas XM3Hb, MOCKOAbKY «MOBUTb» €ro MoryT

BceneHHas), NpoCTpaHCTBO, Bpems!

>
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TOABKO CMEKTPOCKOMUUYECKUE HABAOAEHUS,

M NOKa CAOXHO CKa3aTb, XBATUT AU AASl 3TOMO

MOLLIHOCTM KOCMWYECKOTO TEAECKOMNa HOBOIO
nokoneHua JWST,” 3anyck KOTOPOro 3anAaHu-
poBaH Ha 2018 .

K nepBbIM OTKpbITUAM Teneckona Spitzer
CAeAYeT OTHECTH 0BHaPYXEHHYIO B XOA€E UC-
CAEAOBaHUI NAAHeTapHOM TymaHHocT NGC
246 cTpaHHYyto CTPYKTYpY 060A0UKK, BbIOPO-
LLUEHHOW NPU B3PbIBE LEHTPAABHOMN 3BE3AbI.
Bonee paHHUe UCCAepAOBaHUS 3TOro 0b6bekTa
C NOMOLLLbIO TEAECKOMOB, paboTatoLLyX B On-
TUYECKOM AMana3oHe, NO3BOAMAM PaCcCMO-
TPETb TOABKO CUAOLLMI Fra30BO-NbINEBOK LA,
OKPYXatoLLMI KOMNaKTHOe CBETUAO. Spitzer
nokasan ero BHyTPEHHIO CTPYKTypy. Okasza-
AOCb, YTO MO HEU3BECTHbIM AASt aCTPOHOMOB
npUyYMHaM 4acTb BbIOPOLLIEHHOIO BELLECTBA
cobpanachk B cBoeobpasHbliii BybArK. Yto
MOIAO NOCAYXWTb NPUUKHON 06pa3oBaHNA Ta-
KOro CTPAHHOIO CrycTka, CMELLEHHOIO K TOMy
X€e OTHOCWUTEABHO LiEHTPa TYMaHHOCTU? B ka-
yecTBe BapuaHTOB OTBETA PacCMaTpuBatoT-
CA rpaBUTALMOHHOE BAUSIHUE HEBUAUMOTO
3BE3AHOM0 KOMMaHboHa, 06pa3ytoLLero ABOM-
HYHO CUCTEMY, UAU XE TMraHTCKOM NAQHETHI, a
BO3MOXHO — CAOXHasA CTPYKTYpa MarHUTHOro
MOASl AW BPaLLIEHWE 3BE3A.

7 BMB N210, 2009, ctp. 10

C “cnonb3oBaHWEM Teneckona Spitzer yaa-
AOCb 3aperucTpupoBaTb KAMMaTUieckue 13-
MeHeHUsl Ha BeCbMa yAaAeHHOM oT CoAHLa
KOPUUYHEBOM KapAuke - 0bbekTe, Macca Ko-
TOPOro BOAbLLE NAGHETHOM, HO HE AOCTaTOY-
Ha A NOAAEPXAHWS TEPMOAAEPHbIX PeaKLMi
B ero Heapax.® Temnepatypa 31010 06bekTa
(oH MmeeT 0603HaUeHHe 2MASS J22282889-
431026) cocraBaset 600-700°C, uto ABHO
MHOroBaTO AN MAGHETBI, He UMeEtoLLEeH NoBAK-
30CTU UHOTO «MCTOUHMKA TenAa». K yAUBAEHWIO
aCTPOHOMOB, BbISICHUAOC, YTO IPKOCTb KapAU-
Ka C TeueH1MeM BpeMeHU MeHseTes, npuyemM
NEPUOANYHOCTb 3TUX U3MEHEHUIA 3aBUCUT OT
TOrO, Ha KaKUX AAMHaX BOAH BeAYTCst HabAo-
AeHus1. TTo MHEHWMIO YYaCTHUKOB UCCAEAOBa-
HWSI, 3TO CBSI3AHO C LMPKYAALIMEN TEX UAWU MHBIX
BELLECTB Ha pa3HbIX BbiCOTax B ero atTMocde-
pe, npuyeM GopMUPOBaHKUE Pa3AEAbHbIX akK-
TUBHbIX aTMOCPEPHbIX CAOEB ONpPeAEAsieTcst
MMEHHO PE3KUM OTAUUMEM GUIUUECKUX YCAO-
B (TEMNEPATYPbl ¥ AGBAEHWSI) B 3TUX CAOSIX.
B KakoI-To cTeneHn aHanoraMmm KOpUYHEBO-
ro KapAvMKa MOTAK Bbl CUUTaTLCA ra30BbIe M-
raHTbl CoAHeuHom cuctembl KOnuTtep n CatypH,
OAHaKO B AQHHOM CAyYae yXe UYyBCTBYeTCS He-

8 Maccbl KOPUYHEBbIX KAP/IMKOB /1exaT B AManasoHe
ot 13 go 80 macc Onutepa (1,2-7,6% conHeyHOM
maccbl) — BMB Ne11, 2007, ctp. 12; N2, 2009, cTp.
15; N°4, 2009, cTtp. 29
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Kas ero «3se3pHas cneundunkar: B OTAUUME OT
amMMMadHbIX 06AakoB Ha tOnuTepe, obraka Ha
KapAVKe COCTOAT U3 TOPSUMX YacTuL, KBapLa,
MEAKMX KaneAb XXMAKOTO XeAe3a U APYIUX 3K-
30TMYECKMX KOMMOHEHTOB.

OAHUM U3 NEePBbIX HAaYYHbIX AOCTUKEHUI
KOMaHAbI HabAoAaTeEAEH, PaboTaOLLIMX C Te-
Aeckonom Spitzer, crano obHapyxeHue dpop-
cTeputa (oprocuarkar markus Mg, Sio,) B
aTMochepax POXAAOLLMXCA 3BE3A.

K BneyaTAstoLLmMM pesyAbTaTaM 3K30MAa-
HETHbIX HABAOAEHWUI MOXHO OTHECTW OTKPbI-
TME MOAEKYA B aTMOCPEPE OAHOM U3 XOPOLLIO
nccAepoBaHHbIX nAaHeT WASP-12b. 310 6bl-
AO MEPBOE TAKOro POAA UCCAEAOBAHUE CBEPX-
ropsiyero ra3oBoro ruraHTa, obpallatoLlerocs
1o opbuTE MaAOro paanyca, NoUTH «BNPUTUP-
Ky» K LeHTpaAbHOW 3Be3ae. OBHapyXeHbI MO-
AEKYAbl MOHOKCHAG YIAEPOAQ, METaHa v BOAbI.
310T haKT UHTEpPEeCceH yxe notomy, uto WASP-
12b - nepBblIii U3 NAGHETONOAOBHbBIX 06b-
€KToB 3a npepenaMy COAHEUYHOM CUCTEMbI C
BbICOKMM COAEPXaHWEM yrAepoAa. Pesyastat
NMOATBEPAMAA KOMaHA@ KaHaacko-ppaHko-ra-
Baickoro Teneckona (Canada-France-Hawaii
Telescope) Ha rope MayHa Kea, rae 6bian no-
Ay4€eHbI CMEKTPbI 3K30MAAHETLI B BoAee KOPOT-
KOBOAHOBOW YaCTu CMEKTpa.

CHMMKK KOCMUYECKOTO Teneckona Spitzer
NMOKa3blBaoT, Kak 3BOAOLIMOHUPOBAAM CO
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Ha avoii hoTorpacdum, caenanHoi op6utanbHbiM Teneckonom Hubble
(NASA), BUAHA rUraHTCKas «rpaBuUTaLMOHHAA NUH3a», KOTOpas noMorna
acTPoOHOMaM YBMAETb CaMyIo laNIeKyI0 FaNaKTUKY U3 U3BECTHbIX Ha AaHHbIN
MOMEHT — eil npucBounu o6o3HaueHne MACS0647-ID. OTKpbITUE GbINO
NOATBEPXKAEHO CNEKTPaNnbHbIMU HABNIOAGHMAMM KOCMUYECKOrO TeNlecKona
Spitzer B uHdpakpacHom fuanasoHe. B HacTosLee Bpema peanusyetca
cneunanbHas NporpamMmma UCCNef0BaHUi KPYMHbIX raNaKTMyecKux
CKOMJIEHWNIA, KKOHL@HTPUPYIOLLMX> CBET HAMHOrO 6onee yAaNeHHbIX
06BEKTOB 1 N03BONIAIOLYMX ACTPOHOMAM Ha6NIOAATL UX UMeloLUMUCA
cpepctBamu (6e3 achcheKTa rpaBUNMH3MPOBAHUA YBUAETb UX Mbl 6bl He
cmornu). CornacHo nocnepHUM oueHKaM, Ha 3ToM cHumke MACS0647-3D
3aneyar/ieHa TaKoii, KaKoi oHa 6bina cnycta 420 MAH. net nocne bonbworo
B3pbiBa.

B BcenenHas), NPOCTPaHCTBO, Bpems]

Ha cHumKe nnavetapHoi TymanHoctn NGC 246, caenaHHom
KOCMUYECKUM TenecKonom Spitzer, acTpoHOMbI BnepBbie yBUACAM
Heo6bIYHYI0 NOAPOGHOCTL — OFPOMHOE ra30Boe KOJbLO (0TMEYEHO
YCNOBHBIM KPaCHbIM LiBETOM), CMeLeHHOe OTHOCUTENIbHO LieHTpa
o6naKa pa3pexxeHHOro BelecTBa, BbIGPOLIEHHOr0 cTapeioLyei
3Be340i (3eneHblit uBeT). 0f06HBIE 06BLEKTEI MHTEPECYIOT YYeHbIX
NoTOMY, YTO OHM NPEACTABAAIOT CO60M (hMHANBHYIO CTAAUIO IBONIOLUY
CONHLEN0A06HbIX 3B€3/3, HACTYNAIOLLYIO NOCNe UCYEPNAHUA B UX
HeApax BOAOPOAHO-reNneBoro TepMosaaepHoro ropioyero. CoctasHoe
u3o6paxkeHune nony4yeHo 6 aekabpsa 2003 r. B CNeKTPaibHbIX IMHUAX
3,6 MKM (ycnoBHbIi rony6on uset), 4,5 MKM (3eneHblit), 5,8 MKM
(opaHkeBbIn) U 8 MKM (KpacHblit).

www.universemagazine.com



BpeEMeHeM 0CTaTOK CBEPXHOBOW 3Be3AbI Kac-
cuonest A. ECTeCTBEHHO, OTCAEXMBATb TaKWe
M3MEHEHUsI Ha NPOTSXXEHUW BCETO AWLLb He-
CKOAbKMX AET — 3aAaua HE U3 AETKUX, OAHA-
KO aCTPOHOMbI yX€e Hay4YMAUCh ee peLlaThb.
Mepea B3pbIBOM 3Be3Aa MMena Maccy B 15-
20 pa3 6onbLLe, Yem CoAHLe, 1 COCTOSIAG U3
KOHLIEHTPUUYECKUX 0OOAOUEK, B KAXAOM U3
KOTOPbIX BbIAM COCPEAOTOUEHBI PA3AUUHbIE
XMMUYECKHE INeMEHTbI. Camble Aerkue — Bo-
AOPOA Y FeAUIM — COAEPXAAUCH B OCHOBHOM
BO BHELLUHeW 060A0UKe, B TO BPEMS KaK TsXKe-
Able 3NEMEHTbI CKarnAMBaAUCb BANXE K 3BE3A-
HoMy siApY. MPUMEPHO B TOM Xe NOPSAKE OHU
HayaAu pa3neTaTbCs NMOCAE BCMbllkU CBepx-
HOBOM. ATO rOBOPUT O TOM, UTO B3pPbIB 3BE3ADI
He BbIA XaOTUUHBIM, 1 €€ OCTaTKU B XOAE HEFO
He nepemMeLlaAvCb B OAHOPOAHYHO MO COCTa-
BY TYMAHHOCTb.

Ha nHdpakpacHoM 1306paxeHnm He-
60AbLLOrO yyacTka Heba pasmepom 60'x7’
NMOCA€ «BblUMTAHWSI» CBETA BCEX YXE U3BECT-
HbIX 3BE3A W FAAAKTUK 3aPErMCTPUPOBAHO
cnaboe 13nyyeHue, Ucnyckaemoe, No MHe-
HWIO aCTPOHOMOB, APEBHENLLMMU 06BEKTA-
MKW BceneHHON. YueHble CUMTatoT, UTo 3TH
TYCKAblE 06BEKTbI MOTAM Obl 6bITb NEPBLIMU
CBEPXMACCHUBHbIMU 3BE3AAMU UAW YEPHbI-
MU AblpamMu. OHU CAMLLKOM YAQAEHbI OT Hac,
uTo6bI UX MOXHO BbIAO PACCMOTPETHL MO OT-
AEAbHOCTH, OAHAKO Spitzer «nonman» co3pa-

BaeMbli UMW COBOKYMHbIM MHOPAKPACHbIN
$OH, NPEANOAOXEHMA O HAAUUYUK KOTOPOTO
BbICKa3blBAAUCh Y€ AABHO.°

MpeycneB B NOMCKaX «KOCMUYECKOM»
BOAbI ¥ APYTMX XMMUYECKUX COEAUHEHWM,
BaXHbIX C TOYKM 3PEHNA BO3MOXHOCTU Cy-
LLLECTBOBAHWUA BHE3EMHOM XM3HM, TEAECKON
Spitzer oAHOBPEMEHHO 3aCBMAETEABCTBOBAA
OTCYTCTBME LIEAOTO KAACCa OpraHUYeCcKmx Mo-
AEKYA — MOAVLMKAMYECKMX aPOMATUUYECKMUX
YIAE€BOAOPOAOB — B HEKOTOPbIX raAaKTUKax.
B 4acTHOCTH, peub MAET O BHELLIHUX 0BAACTAX
crnupanbHoW 3Be3aHOM cuctembl M101. Ko-
AMUYECTBO OPraHUYECKMX MOAEKYA NOCTENEH-
HO ybbIBAET N0 Mepe YAAAEHHWS OT ee LieHTpa,
OAHAKO BOAM3M BHELLHETO Kpasi NPOUCXOAUT
PE3KMI CNap KOHLEHTPaLUMK OpraHnKK1, Conpo-
BOXAGEMbIN TaKXe 3aMETHbIM CHUXEHUEM
copepXaHUa MeTannoB. OAHOM M3 BO3MOXHbIX
NPUUYMH Takoi aHOMaAUU MOXET ObITb MOLLL-
Hasi paavaums, CBsi3aHHasa ¢ MacluTabHbIMK
obracTamMu 3Be3p0006pa3oBaHmA.®

MHTEPECHbIN ranaKTUYECKUI KaTaKAM3M
3apeructpupoBan Spitzer npu dotorpadpupo-
BaHWW CAVBAOLLEWCA Napbl ranaktuk Il Zw
096. ACTPOHOMOB MHTEPECOBAA HE MPOCTO UX
BWA, HO TaKxXe NPOSIBAEHUE B HUX MPOLLECCOB
3aPOXAEHMS MOAOABIX 3BE3A, YACTO aKTUBU-

°BMB N212, 2012, cTp. 27
10 BMB N8, 2008, cTp. 14

sBceneHHAS VI

3UPYHOLLIMXCS B «NEPEMNOAHEHHbIX» ranaKTUUe-
CKUX LEHTPaX BO BPEMS TAKUX CTOAKHOBEHWM.
Ouar 3Be35006pa3oBaHUA XOPOLUO 3ame-

TEH B CPEAHEM MHOPAKPACHOM AMAMNa3oHe.
OxBayeHHbIM UM pernoH umeet 700 ceeTo-
BbIX AET B nonepeyHuke (pasmep napsbl |l Zw
096 cocraBasieT 50 TbiC. CBETOBbIX AET), OAHA-
KO OH NpeAcTaBAsieT CoO0W camyto MOLLHYHO
BCMbILLKY 3Be3A000pa3oBaHus, KOrAa-Avbo
HabAIOAGBLLYIOCS BHE siApa ranakTku. Ha oc-
HOBaHMWW NOAYYEHHbIX AAHHbIX UCCAEAOBATEAU
MOTyYT YTBEPXAATb, UTO B 3TON 06AACTU exe-
FOAHO «3aXMUratoTcsi» HoBble 3Be3Abl 06LLEN
Maccol 6oAee COTHU COAHEUHbIX. 3TO UCKAID-
YUTEABHO BOAbLLIAS BEAMYMHA: BO BCEN HaLLEN
[anaKTMKe MHTEHCUBHOCTL 3Be3A000pa3oBa-
HWSI MOYTU Ha ABA MOPSIAKA HUXE.

NASA/JPL-Caltech

BBepxy: KopuuHeBbli Kapnuk 2MASSI22282889-431026 B npeacTaBAeHUM XyA0XKHUKA. Pe3ynbTaTbl ero HabnoaeHui ¢ nomolyblo Teneckonos Hubble

1 Spitzer no3BonAIOT yTBEpXKAATH, 4TO B €ro aTMocepe AYIOT MOLLHbIE BETPA U NPUCYTCTBYIOT 06/1aKa NPOTAXKEHHOCTbIO 10 HECKONILKMX ThICAY KUJIOMETPOB.

Y 310ro0 06beKTa 6blIM BbIABNEHbI PerynapHble U3MeHeHUs APKOCTU C NEPUOAOM 0KOJI0 90 MUHYT, YTO Camo No cebe He ABNAETCA YeM-TO 0COGEHHBIM.
VYANBUTENbHBIM 0KA3a10Ch TO, YTO aMMIMTYAA 3TUX U3MEHEHWIA 3aBMCENa OT ANIMHbI BOJIHBI, HA KOTOPOIl NPOBOAUAKCH HabntopeHus. Mo MHeHuIo
CNeuuanucToB, 310 06BLACHAETCA TEM, YTO CKOPOCTU BETPOB M MOLLYHOCTHM NPOLLECCOB 06pa3oBaHUA BUXPEBbIX CTPYKTYP PasNuUHbI B PasHbIX CJ10AX aTMoChepbl,
nopo6Ho Tomy, 4To Mbl Ha6nopaem B aTMocthepe 3eMAN BO BpeMA MOLYHBIX LMKIIOHOB U WITOPMOB.
BHM3Y: BO3MOXKHOE CcTpoeHue atmocdepbl 2MASSI22282889-431026. Ee pas3nuuyHbie C/10M 3aMETHO OTANYAIOLLYIOCA APYT OT Apyra. MoA06HbIN BePTUKaNbHBIN
paspes CTPYKTYpPbl LUKNOHMYECKUX NPOLECCOB Ha CTO/b AANEKOM 06beKTe YAAN0Ch CAeNnaTh 6naroaapsa ToMy, 4To CNEKTPanbHbIN A1ManasoH HabnoaeHui

6b1n BeCcbMa WNPOK. MaKCMMYM U3NYYEHUA KAXKAOTO C/0A C yBeNNYEHNEM BbICOTbI PUXOAUTCA HA BCe 6ONbLUYIO ANIMHY BOJHBI, YTO NO3BOIMIIO ACTPOHOMAM,
Mcnonb3yA MHGPaKpacHyio 06cepBaTopuio, «NPOHUKHYTb Bry6b» UCCnepyemMoro o6beKTa.

Anpenb 2013

BceneHHas), NpoCTpaHCTBO, Bpems!
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Kaccuones A — opguH U3 Hau6onee M3yyeHHbIX
0CTaTKoB BCNbIWKKU CBepXHOBOI, HAX0AALLMIACA
Ha paccToAHumM 0Kono 10 TbiC. CBETOBbIX NeT.
Pacwupsiouieecs ra3oBo-nbuieBoe 061aKo B
HacToslee BpeMA UMeeT nonepeyHuK oKono

10 cBeTOBbIX neT. U306paxkeHune coOCTaBNEHO U3
CHUMKOB, MONYYEHHbIX KOCMUYECKUM TeNeCKOnom
Spitzer (kpacHbii uget), Hubble (3enTblit) n
Chandra (3eneHblit, rony6oit).

Spitzer ncnoAb3oBaAca TakXe AN YTOY-
HeHWs BHAMEHMTOW NMOCTOsIHHOM Xab6Aa.tt
C ero NnomMoLLb0 NPOU3BOAMAUCH CBEPX-
TOYHblE U3MepeHusi baecka Ledeunp - He-
CTabUABbHBIX 3BE3A, CTPOIO NEPUOANUECKM
MEHSIIOLLIMX CBOIO APKOCTb, NPUYEM Nepu-
OA 3TUX U3MEHEHUI AOCTATOUHO XOPOLLIO KOp-
pPeAvpyeT C MX aBCOAKOTHON CBETUMOCTbHO. 12
B uHOpakpacHoM AnanasoHe konebaHus
6Aecka 3THX 06BEKTOB ellle 6oree MHHOP-
MaTUBHbI. AAA U3MepPeEHUIt Bbin0 0TOBPaHO B
obuer cAoxXHOCTM okono 90 Ledena B Maeu-
Hom Myt u cocepHem Boabluom MareanaHo-
BoMm Obnake. Baaropaps pesyabtatam 3T0ro
MCCAEAOBaHUSA HEOMPEAENEHHOCTb 3HAUYEHUA
KOHCTaHTbl XabbAa yAaAOCh CHU3UTL A0 3%.

B xoA€e BbINOAHEHWSI 0630PHBIX MPOrpaMm
GLIMPSE (Galactic Legacy Infrared Mid-Plane
Survey Extraordinaire) n MIPSGAL (Multiband
Imaging Photometer for Spitzer Galactic) k
aHaAU3y BOAbLLKMX MACCHBOB OAHOPOAHOM
MHdOPMaLMK BbIAK NPUBAEUEHBI AOOUTEAN
ACTPOHOMMM — 3TOT NPOEKT MNOAYYMA HA3Ba-

1°BMB N25, 2009, cTp. 8; N°2-3, 2013, cTp. 6
11 BMB N24, 2006, cTp. 10

BceneHHas), NpOCTPaHCTBO, Bpems]

NASA/JPL-CaIteCh/STSCI/CXC/SAO

NASA , JPL-Caltech

Ha cuHTe3MpoBaHHOM M306paxkeHMN paguoOMCTOUHMKA Kaccuones A, npepcTaBieHHOM CIeBa BBEPXY,
Ka)KAbIM LBET COOTBETCTBYET JIMHUM N3/IY4eHMUS OTARNbHBIX KOMMOHEHTOB B MH(PaKPacHOM AuanasoHe:
3eneHblil — aToMam aproHa (OTAeNbHO NOKa3aH CNeBa BHU3Y), BOSHUKIUIUM B XOAE TEPMOSAEPHbIX
peaKumii n BbIGpOLWEHHbIM NPy B3pbiBe CBePXHOBOIA, KPACHbIil — NPOTOCUANKATaM, AMOKCUAY

KPeMHUA U OKCUAY Xenesa (cnpaBa BHU3Y), rony6oil — ra3o006pa3HoMy 31eMEHTHOMY KpeMHHUIO,
cocpeaoToueHHOMY 6onee KOMNAKTHO 6nMKe K LeHTPY B3pbiBa. Bcero cnektporpad Teneckona Spitzer
nonyuun uncopmaumio 6onee yem ansa 1700 ToUeK B OKPECTHOCTAX OCTAaTKa BCMbIWKY, MO KOTOPbIM
6b110 NOCTPOEHO NpUBeAeHHOe U306pakeHne. OHO CTano OAHUM U3 Hanbonee BECOMbIX J0Ka3aTeNIbCTB
TOrO, YTO UMEHHO CBEPXHOBbIE ABAAIOTCA MCTOYHUKOM MEXK3BE34HOM NbiN, U3 KOTOPOMW BNOCNeACTBUU
chopmMMpoBanuch 3Be3abl CEAYIOLWNX NOKONEHMNI, KAME@HUCTbIE NNAHETbI U }KNBbIE OPraHU3Mbl.

www.universemagazine.com
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BuanMmblif, 611XKHWIA MHPAKPaCHbIA AUANA30H Buaumbii, GAMKHUIAM CpeaHUI MH(PaKpPaCcHbIA AUana3oH

NASA/JPL-Caltech/STScl/CXC/SAO

Ha u3o6paxenunu cnpasa, NOCTPOEHHOM C y4eTOM AaHHbIX UH(PaKPACHOro Teneckona Spitzer, xopoLwo 3amMeTHbI BCUIECKU 3Be34006pa3oBaHua
(oTMeueHbl KPacHbIM LIBETOM) B CUCTEMe CTaNKMBAIOLYMXCA ranakTuk II Zw 096. CneBa — CHUMOK TOr0 e 06'beKTa, CAenaHHbI 0poUTanbHON
o6cepearopueit Hubble B Bugumom, 6nukHem ynsrpadmonerosom u 6amxHem UK-guanasornax. Ha Hem «nocnepcTBUA CTONKHOBEHUA» NPAKTUYECKN
He3ameTHbl. Han6onbluas 38e34006pa3oBaresibHas aKTUBHOCTb CKOHLLEHTPUPOBAHA B KPOLIEYHOM MO BCENIEHCKMM MepKaM 06,1acTu pa3sMepoM 0KoJ10
700 cBeTOBbIX JIET — HA Hee NpuxoauTCa A0 80% Bcero UHGPAKPACHOro U3NYYeHUsA ranakTuk. HabnoaeHus cucremsl II Zw 096 npoussoaunucs B
pamkax 063opa GOALS (Great Observatories All-Sky LIRG Survey).
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CnupanbHas ranaktuka M66 (NGC 3627) pacnonoxena B 30 MaH. cBeToBbIX neT ot ConHua u BuaHa B co3se3anu JibBa. Ee peHTreHoBCKOe
u3nyyeHue, 3aperucTpupoBaHHoe KocMu4yeckum Teneckonom Chandra (nokasaHo rony6biM LBeTOM), CBUAETENBCTBYET O HANNYNM B €€ LeHTpe
CBEPXMacCUBHOW YepHOWN Ablpbl. 3TO NOATBEPXKAAIOT U AaHHbIe 06cepBaTopuu Spitzer (KpacHblif uBet). [lanbHeiiwee conocTaBneHne faHHbIX 3TUX
ABYX NHCTPYMEHTOB NOKA3ano, YT0 aKTUBHOCTb Fa/laKTUYECKOro AAPA HUKAK He COOTHOCUTCA C UHTEHCUBHOCTBIO 3Be34006pa30BaHUA B ranaKkTuke.
Pe3ynbTatbl chemku B BuaUMoM Auanasone (Hubble, VLT ESO) HaHeceHbl XenTbIM LBETOM.

Anpenb 2013 BceneHHas, NPOCTPaHCTBO, Bpems!
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XAPAKTEPUCTUKU
TENECKONA

» Tun: pecneKkTop cucTembl
Puun-KpetbeHa

>» Ouametp: 3500 mm
(camoe GonbLuoe 3epkarno,
BbIBEAEHHOE 3a npeaernbl
aTMmocdepbl)

> Mnowaab cobupatowen
noBepxHocTu: 9,6 M2

> ®oKycHOe paccTosiHue:
28,5 m (f/8,7)

» PabGouun guanasoH: ot
60 go 670 MkM (MHdpakpac-
HbIiA)

>» Macca: 3300 kr

HAYYHBIE NPUBOPLI:
Photodetector Array
Camera and Spectrometer
(PACS) — cbotomeTp

1 CNIEKTPOMETP CPpefHero
paspeLueHus, paboTaroLmn B
AunanasoHe ot 60 40 210 MKm

(aToT AmManasoH sBnseTcA
OoNTUManbHbIM Ans U3yye-
HWA MorogplX, yAarneHHbIX,
cogepkalLlmMx MHOO Mbinn
ranakTuk ¢ 6ypHbIM 3Be3400-
6pa3oBaHMEM, NMOCKOMNbBKY X
TNIVHUN U3MYYEHNS N MaKCU-
MYM HenpepbIBHOMO CnekTpa
CMeLLEeHbI B CTOPOHY Bonee
ONVHHbBIX BOJTH).

Spectral and Photometric
Imaging REceiver

(SPIRE) — cboTomeTp 1 cnek-
TPOMETP CpeaHero paspeLle-
HUA ona guanasoHa 194-672
MKkM. OH npeaHasHaveH ons
N3y4EHUS1 OYEHb Janeknx
ranakTuK U paHHUX cTagumn
dopMupoBaHus 3834,

KOri@ OHW OKPY>KEHbI NIIOTHOM
rasoBO-MbINeBo 06004KOMN.
Kpome Toro, 3ToT MHCTPYMEHT
MOXET uccrnenoeaTb 06paso-

BaHWe U Ha4arbHble CTa-
AWV 3BOSIOLMN aKTUBHbIX
Aaep ranakTvik 1 KBa3apos,
a TaKke KpynHomacLuTab-
Hyt0 CTPYKTYpY BceneHHom
B paHHWe 3Moxu.
Heterodyne Instrument
for the Far Infrared
(HIFI) — reTepoaVHHbIN
CNEeKTPOMETP BbICOKO-

ro paspelueHus ans
banbHen nHdpakpacHomn
obnactu cnektpa. OH
OXBaTbIBaeT AManasoHbl
480-1250 n 1410-1910
Ty (anvHa BonHbl 157-
625 mkMm). OcHoBHas
3agaya MHCTPYMeHTa —
N3yYeHne XMMNYeCcKoro
cocTaBa Habnogaemblx
06bekToB, onpeaenexHne
nX Temnepartyp v Apyrux
XapaKTepucTuK BellecTBa.

Hue Milky Way Project. Okono 35 TbiIC. Tak Ha-
3bIBAEMbIX «rPaXAAHCKMX YUeHbIX» (Citizen
scientists) NpUMHAAM yuacTe B NOUCKE HOBbIX
KpynHoMacLLTabHbIX CTPYKTYP B Hallel la-
NaKTUKe Ha yuacTKe 3Be3AHOTO Heba AAMHOM
130° u wrpmrHoi bonee 2°. 06paboTKy CTOAb
60AbLLMX MACCUBOB A@HHBIX HEBO3MOXHO aB-
TOMaTU3NPOBaTh B CUAY CNeLMdUKMA CamMoro
npoLecca - PyTMHHOrO Novcka obpa3oBa-
HWM HENpPaBWABHOM M HENpPeACKasyemMon dop-
Mbl. CUAGMKM BOAOHTEPOB Ha MCCAEAOBAHHOM
nAoLLaAKe BbINO 0BHaPYXEHO OKOAO NATU Thi-
€AY «Ny3bIpen» — OFPOMHbIX ra30BO-NbIAEBbIX
06AaKOB C pa3pexeHreM B LeHTpe. 3 Aanb-
HeHLMe BblYUCAEHUSI MOATBEPAUAN CAOXKHYHO
nepapxUUECKyro ynopsiAOMEHHOCTb X pacro-
AOXEHUSA, KOTopasi, B CBOKO OYEPEAb, MPUBEAA
K MIHTEPECHOMY U HEOOBLIYHOMY BbIBOAY: YacTo-
Ta NOSABAEHMSI MEAKMX «My3blpeM» CBSI3aHa C 1X
MOAOXEHUEM OTHOCUTEABHO BOAEE «BHYLLIMTEAL-
HbIx» coceper. CKAaAbIBAETCA BreyaTAeHu e,
YTO PaCLUMPEHNUE FPOMAAHBIX ra30BbIX 06AaKOB
ABASIETCA CBOETO POAA «CMYCKOBbLIM KPHOUYKOM»
AN BO36YXAEHUS BOAHBI 3BE3A006pa30BaHUs
B ONpeAEAeHHbIX YacTsx [anaKTUKK.

Bonee peTanbHbIN @aHaAM3 HabAoae-
HWUI Teneckona Spitzer, NPOBEAEHHbIV acTPo-
HOMaMu-TeopeTMKaMu, MO3BOAMA HEMHOTO
«PaAMKaAM3UPOBaTb» CYLLLECTBYHOLLME KOCMO-
FOHUYECKME TEOPUU — B YACTHOCTH, 3asiBUTb
0 BaXXHOCTW acTEPOUAHBIX NOACOB B 9BOAIO-
LMW NAQHETHbIX cMCTeM. Takol BONpOC BCTaA
Ha NOBECTKE AHSI MOCAE TOr0, KaK BbIAU CHATbI
BCE COMHEHUSA B HAAMUMM NOAOBHbBIX CTPYKTYP
B OKPECTHOCTAX MHbIX 3BE3A. Tenepb Cylle-
CTBOBaHMe nosica acteporaoB B COAHEYHOM
cucTeEMe paccMaTpUBaETCs He TOABKO C TOu-
KW 3PEHUA €ro reHes3nca, Ho U C No3uLMUK ero
POAM B BO3HMKHOBEHMM XM3HM Ha 3emae. B
3TOM X€ acrnekTe 13yyaerca POoAb MaAbIX TEA

12 BMB N24, 2012, cTp. 24

10 BcenerHas), NpoCTpaHCTBO, BpeMms!

B APYrMX U3BECTHbIX MAQHETHbIX CUCTEMAX.

YueHble CKAOHHbI CYMTaTh, YTO MECTOMOAO-
XEHWE OKONOCOAHEUYHOTO acTEPOMAHOTO nosica
HE CAyYaiHO: OH MPOXOAUT OUEHb BAM3KO K Tak
Ha3bIBAEMOW «CHEXHOM AMHUK» (Snow line), 3a
KOTOPOM BOASIHOM AEA MOXET MOAOATY HAXOAWTb-
€Sl Ha NOBEPXHOCTU MAAOMACCUBHBIX TEA, HE
UCNapsAchb M He paspyLlasch NoA BO3AEUCTBU-
em nanydeHna ConHua. MMeHHo Ha ocHoBaHUK
aHan13a AaHHbIX Teneckona Spitzer B 2012 .
6blAa BbiCKa3aHa rMnotesa o0 ToM, UTo HaAUUK-
€M BOAbI Ha NOBEPXHOCTU 3eMAU Mbl 06513aHbI
BOBCE HE KOMETaM, Kak 3T0 CYMTaAOChb paHee,
a KpyrHbIM 06bekTaM M3 Nosica acTeponAoB
mexay opbutamu Mapca 1 onutepa. 4

Herschel

Herschel Space Observatory — koc-
MUWYECKUI TEAECKOMN CPEAHETO U AQABHETO
MHPpPaKpPacHOro AnanasoHa, Nepsblv acTpo-
HOMMWYECKMUI MHCTPYMEHT, OTNpaBAEHHbIN EB-
ponenckum Kocmuueckum AreHtcteom (ESA)
B TOUKy NarpaHxa L, cucrtembl «3emas-Conn-
ue». NepBoHaYaAbHO 3TOT MPOEKT Ha3blBaA-
ca FIRST (Far Infrared and Submillimetre
Telescope), HO No3xe 6bIA NeperMeHoBaH
B YeCTb YnAbsima lepLuensi — OCHOBOMOAOX-
HWKa COBpPEMEHHOWM acTpoHoMKK, B 1800 T.
OTKPbIBLUETO MHPPAKPACHbIE AYYU.

3anyLieH pakeTon Ariane 5 ¢ kocMoapoMa
Kypy (PpaHLy3ckas BuaHa) 14 maa 2009 r.1®

Kocmuueckuit annapart Herschel B cpea-
HeM yAaneH oT 3eMAV NPUMEPHO Ha MOATOPa
MUAAMOHA KMAOMETPOB, HO MU3-3a SAAUMTUY-
HOCTW 3eMHOW OPOUTBLI PACCTOSHWE AO He-
ro MeHsieTcs B npeaenax ot 1,2 poo 1,8 MAH.
KM. Kaxabli MeCAIL, NPOM3BOASTLCS MaAble
KOPPEKLMKU OPOUTBI, UTOOLI KOMMNEHCHUPOBATbL
«CHOC» U3 OKPECTHOCTEWN TOUKM AarpaHxa. Te-

14 BMNB N24, 2004, cTp. 16
15 BMB N5, 2009, cTp. 2

AECKOM MOCTOAHHO HanpaBAEH B MPOTUBOMNO-
AOXHYH CTOPOHY OT 3eMAM, AyHbl 1 CoAHUa,
YTO6bI €10 UyBCTBUTEALHbIE AETEKTOPbI Obl-
AU 3aLLMLLEHBI OT MOLLHOMO MHPPAKPaCHOro
U3nyuYeHUs 3Tnx o6bekToB. K mapty 2013 .
AOAXHbI 3aKOHUMTLCA HOPTOBbIE 3anachl
XMAKOTO reAnst (MCXOAHO ero Ha 6opTy Ume-
AOCb 0KOAO 2300 AUTPOB), HEOHXOAUMOTO
AASI OXAXKAEHUSI OMTUUYECKON CUCTEMbI U UH-
dpakpacHon N3C-matpuubl. Mocae 3toro
Herschel NOAHOCTBIO NOTEPSIET HAYUHYIO LEH-
HocTb. CneunanucTbl ESA paccmatpusatot
ABa BapuaHTa ero AanbHewLIen «CyAbbbI»: OT-
npaBka annapara Ha reAMOLLEHTPUUYECKYHO Op-
6uTY, ABUrasicb No KOTOPOW, OH He BCTPETUTCS
¢ 3eMAel Ha NPOTAXKEHUU HECKOAbKMX COTEH
AET, UAK Xe ynpaBASeMbI «cOPOC» Ha AYH-
HYHO NOBEPXHOCTb. ECAM ByAET NPUHATO peLle-
HWe peanr3oBaTb BTOPOW BapuaHT, NapeHue
Teneckona Ha AyHy NpOM30MAET B UIOHE-UIO-
Ae 2013 .16

C6op 1 nepepaya UHGOPMALIMM NPOUC-
XOAAT UMKAMYECKU. KOCMUYECKUI TEAECKON
«obLLaeTcs» ¢ Ha3eMHbIMU NPUEMO-NIEPEAAID-
UMMM CTAHLMSAMU EXEAHEBHO B TEYEHUE TPEX
4yacoB. 21 yac B CyTKM A@HHbIE, MOAYUYEHHbIE
B XOA€ HaOAIOAEHUI, XpaHsTCs Ha BopTy.

CTOMMOCTb NPOEKTa C y4ETOM MYyCKOBbIX
YCAYT cocTaBuAa npumepHo 1,1 MApA. eBpO.

C nomoLLbio Bcex 6OPTOBbLIX MHCTPYMEH-
TOB 06CEpBaTOPUs MOXET BECTU UCCAEAOBA-
HUS HebecHoW coepbl B LLMPOKOM AMana3oHe
AAMH BOAH — 0T 60 A0 670 MKM, BKAKOUAS He
HabAIOAABLLMICS paHee y4acTok crekTpa. 1o
03HauaeT, YTo U3yyaeMble 06beKTbl UMEOT
O4YeHb HU3KKE TeMnepaTypsbl (B Npeaenax ot
-268°C p0 -223°C), COOTBETCTBEHHO 3€pKa-
Aa TeAecKomna U MPUEMHUKK U3AYUYEHUS], UTOObI
He co3paBaTh NMOMEX, AOAKHBI ObITb OXAAX-
AEHbI eLLe CUAbHEE. AR 3TOTO MHCTPYMEHTSI

6 BMB Ne11, 2012, cTp. 21
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Spitzer/MIPS

NASA/JFL-Caltech / SINGS

Herschel/PACS

NASA/JPL-Caltech/SINGS

ESA & The PACS Consortium

CpaBHeHMe CHUMKOB ranaktuku M51, caenaHHbIx KOCMUYecKuMmu obcepeatopuamu Spitzer
(cneBa) u Herschel (cnpaga). Mpenmyuiectsa 6onblueil anepTypbl NOCAEAHEr0 XOPOLLO 3aMeTHbI.
®otorpadmposanne B 060Mx Cly4asnx BENOCb B CNEKTPaNbHON NMHUU 160 MKM.
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«3Be3fHble Acnn» B co3Be3aumn Opna, CKpbITble OT HAaC raNlakTMYeCKUMM ra3oBo-NbiNeBbIMU
o6nakamu u Habniogaemble Tonbko B UK-guanasoHe, agnsaiotca yacrbio Nosca Nynpa —
TOpoMAanbHOIA 061aCTU NPOCTPAHCTBA, B KOTOPOM KOHL@HTPaLMA 3B€3/ U MeXX3Be3[HON MaTepum
N0 HENOHATHBIM NOKa NPUMYMHAM NpeBbILWAeT CPeAHIol0 ANIA 3TOI YacTu Haweil fanaktukm (BMB N3,
2009, ctp. 10). B Hanbonee NAOTHbIX y4acCTKax NepenieTeHHbIX ra3oBbiX BOJIOKOH BeLLeCTBO
HaunHaeT CKUMaTbCA, 06pa3ysa KOMNAKTHbIE 06bEKTbI — GyAyiMe 3Be3Abl. PKO CBETALMIICA

B MH(paKpaCHbIX Ny4ax CFYCTOK U3 CEMM COTEH TaKNX «3Be3[HbIX 3apoAblLIeN» NMeeT pasmep

65 cBeToBbIx eT. TepMmoAAepHbIe peakuumn B Hepax 6oNbLWIMHCTBA U3 HUX MOKA He HAYanuch,

1 pasorpes NPOMCXOAUT 3a CYET rPAaBUTALMOHHOIO CxKaTuA. U306paxeHne nonyyeHo npuéopamm
PACS u SPIRE KocMuueckoro Teneckona Herschel 24 okta6psa 2009 r. B pamKax cneyuanbHom
nporpammbl usy4yenusa Mosca Nynpa (Gould’s Belt Key Programme).

MOrPYXeHbl B TMraHTCKUIM KPUOCTaT, NO3BOAS-
IOLLMI AOCTMYb TEMMepaTypbl -271°C 1 paxe
HWXE, MPaKTUUYECKK NPUBAMXKAACh K aBCOAIOT-
HOMY HyAtO. YacTb AETEKTOPOB - Hanpumep,
6oroMeTpbl Ha npubopax PACS v SPIRE -
OXA@XAAAMCb A0 -272,3° C (BCETO Ha HECKOABKO
AECATLIX Paayca Bblle abCOAOTHOTO HyAS).

Anpenb 2013

MpubopPbLI CKOHCTPYMPOBAHBI TaK1M 06-
pa3om, utobbl AOMOAHATL APYT Apyra. SPIRE
1 PACS npeacTtaBAsitoT coB0i CNeKTPOMETPbI,
AatoLLme BO3MOXHOCTb ONPEAEAUTb MPOCTPaH-
CTBEHHOE pacrnpeAeneHue u3yyaemMblx 06b-
€KToB, B TO BpeMs kak HIFl obecneunsaer
OYeHb BbICOKOE CNEKTPAAbHOE paspeLleHue.

sBceneHHAST VD

ESA and the PACS Conso

U306pakeHue Toii }Ke ranakTMKu B Tpex pabounx
AuanasoHax Teneckona Herschel, cunTesupo-
BaHHOE U3 CHUMKOB, NONYYeHHbIX 14-15 nioHa
2009 r. YcnoBHbIM rony6bimM LBETOM NOKa3aHbl
pe3ynbTaTbl CbeMKU Ha AIMHE BOJIHbI 70 MKM,
#entbiM — 100 MKM, KpacHbIM — 160 MKM.

HayuHble AOCTU)KEHUA TenecKona
Hershel. Yxxe nepBble pe3yAstaThbl pabothl
HOBOW MHdpakpacHo obcepBaTopum no-
Ka3aAM, YTo yYeHble NOAYYMAM B CBOE pac-
NOPsXEeHUE YHUKaAbHENLIMIA HAaYYHbIN
MHCTPYMEHT, PaBHOIO KOTOPOMY AO CUX NOpP
He 6bIAO HU Ha 3eMae, HY B Kocmoce. Te-
CTOBble HAaOAIOAEHWS, NPEXAE BCEro, NPOBO-
AVAUCb C LEABIO CPaBHEHWA BO3MOXHOCTEN
HOBOro annapara C yxe paboTtaBLUMM Tene-
cKkornom Spitzer, AMameTp 06bEKTUBA KOTOPO-
ro coctaBaseT Bcero 0,85 M. M3ob6paxeHus
cnupanbHoM ranaktkm M51 (<BopoBopoT)
NPOAEMOHCTPMPOBaAK ABHOE U OXMAGE-
MOe NPeBOCXOACTBO Teaeckona Herschel.r
Kpome Toro, 6bIA0 BbISBAEHO CYLLECTBEH-
HOE YBEAMUEHUWE UYBCTBUTEABHOCTU €10 NpPW-
60p0oB Ha boAee KOPOTKMX AAMHAX BOAH. Ha
KOMOUHUPOBAHHOM CHUMKE TOM X€ ranakTu-
Ku BO BCex Tpex pabourx AManasoHax oYeHb
XOPOLUO NPOCAEXMUBAIOTCA 06AaKa MbIAU U
rasa B OKPECTHOCTAX 3BE3A U B MEX3BE3A-
HOM Cpepe - «MHAMKAaTOPbl» 04aroB 3BE3A0-
obpasoBaHus. foayboli LIBET YKa3blBaET Ha
HaAUuME ropsiuent NbiAK, HarpeTon bAMnexa-
LMK MOAOABIMM 3BE3AAMMU; BOAEE XONOA-
Hasi MblAb MPEACTABAEHA KPACHbLIM LIBETOM.

C ncnonb3oBaHWeM Teneckona Herschel
6blra 06HapyxXeHa HeU3BECTHas paHee 06-
AaCTb 38e3A006pa30BaHKs, PaCNOAOXEH-
Has Ha PacCTOAHUM OKOAO TbICAYM CBETOBbIX
A€T B c03Be3AMKM Opaa. Ha cHUMKe aToM 06-
AACTU BMAHO nopsaaka 700 dopmMupytoLmx-
CSl 3BE3A, “OMNAETEHHbIX» HUTEMOAOOHbLIMU
MbIAEBbIMU CTPYKTYPaMU, KOTOPbIE NPOCTU-
patoTca yepes Bece n3obpaxeHue.® Ero aHa-
A3 MPOAEMOHCTPUPOBAA BCE NPEUMYLLECTBA

17 BMNB N9, 2009, cTp. 11
18 BMB N1, 2012, cTp. 24
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ESA/Herschel/SPIRE/PACS/D. Arzoumanian (CEA Saclay) for the «Gould

Belt survey» Key Programme Consortium.

CpaBHMTENbHO NNOTHbIE ra3oBble BONOKHA B MeX3Be3aHoM o6nake IC 5146 BUAHDLI Ha n306paxeHuu,
nonyyenHom o6cepsaropueit Herschel B UK-gnanasoxe Ha anutHax BosiH 70, 250 u 500 MKM. BHyTpu
BOJIOKOH HaYNHAIOTCA NpoLLeCcChl 3B€3,000pa3oBaHu.

ESA/Herschel/SPIRE/Ph. Andr (CEA Saclay) and A. Abergel (IAS Orsay)

CeTb BONIOKOH X0JIOAHOTO MeX3BE3AHOrO0 rasa, BUAUMAA B OKPECTHOCTAX CEBEPHOrO0 NoNoca
He6ecHoii cdepbl u choTorpadmpoBaHHas B cnekTpanbHbIX IMHUAX 250, 350 1 500 MKM. B kauecTBe
BO3MOXHOI NPUYMHBI BOSHUKHOBEHUA 3TOW CTPYKTYPbl Ha3bIBalOT B3aUMOAENCTBME YAAPHBIX BOJIH OT
MHOrOYMCNEHHbIX B3PbIBOB CBEPXHOBbLIX B Hawew [anakTuke.

eBpOoNencKor MHdpPaKpacHo obcepBaTopum,
CBA3aHHbIE C TEM, UTO OHA BEAET HABAOAEHMS
KaK pa3 B TOM AManasoHe AAVMH BOAH, A€ OCO-
6EeHHO YETKO NPOCMATPUBAKOTCA HaYaAbHbIE
CTaAWM NPOLLECCOB 3Be3A000pa3oBaHus, dop-
MWPOBAHUA NMPOTONAAHETHBIX AUCKOB U COB-
CTBEHHO MAGHET.
Ha dotorpadun TyMaHHOCTH «KOKOH»

BceneHHas), NpOCTPaHCTBO, Bpems]

(IC 5146, co3Be3pne Nebeas) BOAOKHA CBe-
TALWENCA MbIAW YKa3bIBaKOT Ha «KOCMUYECKMI
KOKOH» — 06AACTb, FA€ B MAOTHOM NbIAEBOM
OKPYXXEHWM CKpblBaeTCA byayLlias 3Be3pa. Xa-
paKTepHas LUMPKUHA MbIAEBbIX BOAOKOH rOBO-
PWT O TOM, YTO OHW BO3HUKAW MOA AEMCTBUEM
YAGPHbIX BOAH OT B3PbIBOB «MyTELLECTBYHO-
LUMX» Mo faAaKTMKe MacCHBHbIX 3Be3A, obora-

ESA/Herschel/PACS/SPIRE/J. Fritz, U. Gent

Hau6onee petanbHoe u3obpaxeHne TymaHHOCTH
Axppomepbl (M31) B ganbHeM uHdpaKpacHoM
AuanasoHe, nonyyeHHoe Teneckonom Herschel
B KOHue 2010 r. bonblue Konbua nNbinu,
OKpYJKalolue LeHTp raNakTuku, BepoaTHee
BCEro, ABNAIOTCA pe3y/bTaToM ee CTONIKHOBEHUA
C APYroi ranakTUKO MeHbIUUX Pa3MEpPOB,
MMeBLIEro MecTo B 1aJIeKOM MpOoLOM.

LLAIOLLMX MEX3BE3AHOE NPOCTPAHCTBO ra3oM
1 NblAbIO. Boaee TOoro, yueHble CUMTatoT, YTo
BAOAb 3TWX BOAOKOH NMPOAOAKAETCH aKTUBHOE
3B€3A006pa3oBaHve.

B 6/AnXaMLLIEN K HAM CIMPAAbHON ranak-
TMKe - TyMaHHOCTM AHAPOMEABI (M31)° -
Herschel 3aneuataen nonockl M obraka
XOAOAHOM MbIAK, M3AYYatOLLME B MHOpaKpac-
HOM AManasoHe, OAHAKO TEMHbIE U Henpo3pay-
Hble B BUAMMOM CBeTe. KpacHble OTTEHKM BO
BHELLIHUX 0OAACTSX FrAaAaKTUKK MPEACTABAAOT
CBEYEHWE MbIAW, HArpPeETON 3BE3AHBIM CBETOM
AO TEMNepaTyp BCETO HA HECKOABKO AECAT-

KOB IPaAYCOB BbilLie aBCOAKOTHOTO HyAst. Ken-
TbIM LIBETOM Moka3aHa 6onee ropsuast MblAb,
pasorpetas 3Be3paMu B NAOTHbIX CIMPaAb-
HbIX pykaBax. 31a MblAb «CONPOBOXAAETCH» MO-
AEKYASIPHBIM ra3oM 1 NO3BOASIET 0BHAPYXUTb
OrPOMHbIN pe3epByap BeLLEeCTBa A GOPMU-
poBaHWsi ByAyLLIMX MOKOAEHUI CBETHA.

HeobbluHoe oTKpbIThe caenan Herschel
NpPU UCCAEAOBaHUAX LEHTPA Hallen [anaKTUKu:
OH «yBWAEA» B HaNpaBAEHUM Ha HErO M3OTHYTYIO
AEHTY XOAOAHOTO rasa W MblAW, NPOTAHYBLUYIOCA
Ha 600 cBeToBbIX AeT. Mprpoay aToro 06paszo-
BaHWA YYEHbIM eLLe NPEACTOUT OBbACHUTD.

BecbMma nokasaTteAeH onbIT KOCMUYECKOro
TEAECKONA B U3YyUeHWM 0COB0 MAOTHBIX ranak-
TUUYECKMX CKOMAEHWI Ha BOAbLLIMX PacCTos-
HUsIX. Ha CHUMKe yuacTka 3Be3AHOro Heba,

9 BMB N26, 2007, cTp. 8; Ne7, 2012, cTp. 4

www.universemagazine.com



R.Gendler

CHumoK TymaHHOCTU AHApOMEAbI B BUZUMOM
AManasoHe, caenaHHbIN Nlo6uTenem actpoHoMUU
Po6eptom lenpnepom (Robert Gendler) ¢
nomoubio pecnektopa cucrembl Puun-Kperbena
C AMameTpom o6beKTuea 320 mm.

pPacnoAOXEHHOrO B panoHe co3Be3ana Manow
MeaBeAMLbI, MOXHO YBUAETb OTPOMHOE KOAW-
YecTBO ranakTuk. HekoTopble U3 H1X YAaAEHbI
OT HaC Ha MUAAMAPAbI CBETOBBIX AET.

OaHa M3 BaXXHEWLLMX HAyYHbIX 3aAa4 KOC-
MUWUYECKOTO TEAECKONA — U3yYEHWNE XMMUUECKO-
ro coctaBa Heb6eCHbIX 06bEKTOB NOCPEACTBOM
CMEKTPaAbHbIX HABAOAEHMIA. MccaepoBaHUS KO-
meTbl 103P/Hartley, Hanpvmep, nokasaau, 4to
OHa COCTOUT B OCHOBHOM W3 3aMep3LLEN CONO-
HOBaTOM BOAbI, O4EHb MOXOXEM MO COCTaBy Ha
BOAY, HaMOAHSIIOLLYO 3EMHbIE OKeaHbI.2°

OaHako Haubonee BrieyaTAsitoLLMe AO-
CTUXeHWs obcepBaTopumn Herschel, KoHeUHo
Xe, OTHOCATCA K UCCAEAOBAHUIO MPOLLECCOB
3Be34000pa3oBaHus. MoAyyeHHbIE UM U30-
HpaxeHns AEMOHCTPUPYHOT ThICAUN AGNEKUX
ranakTuK, B KOTOPbIX 3apOXAAHOTCA HOBblE
3Be3Abl. HabatopeHWs 3a 06AakoM Mex3Be3A-
HOM MbIAK, UMEIOLLMM 0603HaYeHe RCW
120, BbIABUAM «KOKOH», OKPYXaOLLMI 3BE3-
AY, KOTOpasi, BO3MOXHO, Yepe3 HECKOAbKO CO-
TEH TbICAY AET NPEBPATUTCA B OAHY U3 CaMbIX
60AbLLMX U APKKX 3B€3A MaeuHoro Mytn. Ha
«CTEHKE» OFPOMHOTO ra30BO-MbIAEBOrO My3bl-
pA,%! OKPYXatoLLLErO MAaCCUBHBI 06bEKT, BUA-
Ha Apkas 6enast TOUKa - NMOXOXe, TaM UAET
$opMMpPOBaHUE APYrOV MMraHTCKOM 3BE3AbI,
npumepHo B 8-10 pa3 npeBbiluatoLLEer no
Macce Halue ConHue. OHa OKpyxeHa 06AakoM
rasa 1 nblAv Maccom B 2 TbiC. COAHEYHbIX, KO-

20BMB N7, 2010, cTp. 36; N°11, 2010, cTp. 14;
Ne12, 2010, ctp. 12
21 BMB N26, 2010, cTp. 14
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ACTPOHOMBI, B 0614€eM, 03KMAANN BCTPETUTb B OKPECTHOCTAX LieHTpa MaeyHoro MyTv KonbLo X0NnoaHOIA
MaTepum (Takue CTPYKTYPbI yxKe HabNI0AANUCH B APYTUX FaNaKTUKax), OAHAKO CHUMKN KOCMUYECKOro
Teneckona Herschel nokasanu, yto OHO CTpaHHbIM 06Pa30M U3OrHYTO, NPUYMHDBI YEro A0 CUX NOP
HenoHATHbI. Ha npuBeaeHHOM M306pakeHMU KOJbLLO 3aMETHO B BU/e Pa30pPBaHHOM XKeNToi nonochbl;
Pa3pbiB BbI3BaH €ro nepeceyeHneM C rnaBHOI ralaKTUYeCKOM NI0CKOCTbIo. Temnepartypa nbinu u

rasa B Konble He npesbiwaet 15K (-258°C). B xope npeAblAywmMx nccnefoBaHui ero yaaBanochb
Ha6ni0AaTh TONBKO YACTUYHO. B CaMbIx NNOTHBIX €ro YacTAX NPeANONOKNUTENIbHO NPOTEKAIOT NPOLECChI
3apoXKAEHMA HOBbIX NOKONEHUi 38e34. U3nyueHue Hanbonee Tennoro BewecTsa NpeacTaBaeHo
YCNOBHbIM rosly6bIM LBETOM (COOTBETCTBYET ANNHE BONHLI 70 MKM), Hanbonee xoN04HOr0 — KPacHbIM
(AnuHa BonHbI 350 MKM). Pe3ynbTathl CbeMKU Ha BosiHe 160 MKM HaHeceHb! 3eN1eHbIM LBETOM.

TOpble B A@AbHENLLIEM ByAyT CNOCOBCTBOBATL
ee pa3BuTHio. COBpEMEHHbIE TEOPHM 3BES-
A006pa30BaHUA YCTaHABAMBAIOT BEPXHUIA
npeAeA 3Be3AHOM MacChl B paioHe 8 COAHeY-
HbIX, 0AHAKO aCTPOHOMaM M3BECTHO YXe He-
MaAO 3HAUUTEABHO BOAEE THXEABIX CBETHA, U
yYeHble AQBHO MbITatOTCSA HAMTW OTBET Ha BO-
npoc, Kak1e NPOLLECChI «MOMOratoT 3Be3AaM
MOCAE AOCTUXEHUSI TEOPETUUECKOTO Npeaena
NPOAOAXATb MOMAOLLATH BELLLECTBO U3 OKPYXa-
tOLLLEro NPOCTpaHCTBa, 0becneunBas Ux AaAb-
HEeMLWMIM pocT.

BecbMa AeTaAbHO KapTUHY 3Be3A006pa-
30BaHuA 3anevataen Herschel B xopoLuo ms-
BECTHbIX «3BE3AHbIX ACAAX» — MOAEKYASPHOM
obnake Mapycos (Vela Molecular Ridge),
PacrnoAOXeHHOM BOAM3W 3KBATOPUAABHOW
nAOCcKocTM MaeuHoro MNyTu, TouHee, B Hau-
6onee MaccUBHOM ero komnoHeHTe Vela C.
B 0THOCUTEABHO MOAOAOM MO KOCMUYECKUM
MepKaM MOAEKYASIPHOM KOMMAEKCE (ero
BO3PAcCT - MEHEE MUAAMOHA AET) TEAECKOMY
YAANOCb Pa3rASIAETb HE TOAbKO «KOKOHbI» By-
AYLLIMX 3BE3A, HO U dparmMeHTbl obaaka, 13
KOTOPBLIX 3TW «KOKOHbI» 06pasytotcs. Mpea-
BapUTEeAbHblE UCCAEAOBaAHWSA MOKa3bIBatoT,
YTO 3TOT KOMMAEKC MOXET CAYXMUTb B Kaye-
CTBE YHWBEPCANbHOTO «3BE3AHOIO POAAOMA»:
B HEM 0BHapYXeHbl 3aPOABILLN KAk Mano-
MaCCHBHbIX CBETUA, TAK U OOBLEKTOB CPEAHEN
Maccbl. 3aecb HabaoAaeTCA CAOXHeNLWas

CTPYKTYPUPOBAHHOCTb ra3oBbIX HUTEW, KOTO-
pble 3aMbICAOBATO NEPENAETEHbI C NbIAEBbI-
MW dparMmeHTamu.

[oAy4yeHHOE COBMECTHbIMU YCUAUAMMU Te-
AeckonoB Herschel v Spitzer usobpaxexue
Hallero 6AMXaiiLLero cocepa — raAakTUKK
Boabwoe MareanaHoso Obaako (EMO) - no-
Ka3blBaeT, 4To NblAeBble 06AaKa, KOTopble ee
3aMOAHSAIOT, MOXOXM Ha MblAb, HAXOAALLYHOCS
B nAockoctn MaeuHoro lMytn. Temnepatypa
NbIAEBbIX YaCTUL, OTPaXaeT MHTEHCUBHOCTb
3Be3p000pa3oBaHus. AaHHble Tereckona
Spitzer (ronyboi LBET) NOKA3bIBAKOT TEMAYHO
MblAb, HArPETYD MOAOABIMU 3BE3AAMU. UH-
dopmaums, NoAyyeHHan MHCTPYMEHTaMK 06-
cepBaTtopuu Herschel, HaHeceHa KpacHbIM
W 3eAeHbIM LBETaMU. ITO U3AYUEHME NbIAU U3
obAacTei ¢ OTHOCUTEABHO HU3KWMU TeMMepa-
Typamu, rae 3Be3p006pa3oBaHUe TOAbKO Ha-
YyMHaeTCHA UAM yXxe npekpatuaock. Buap BMO
B MHOPAKPACHBIX Ayyax, 0TobpaxatoLmi
pacnpeAeneHue NblAW, 3aMETHO OTAMYaETCA
0T U306paxeHnin B ONTUUECKOM AWManasoHe.
3JTa ranakTMka ypaneHa ot Hac Ha 160 Toic.
CBETOBbIX AET.

EctecTBEHHO, EBPONENCKUIM TEAECKON
3aAeNCTBOBaAM U B Haubonee aKTyanbHbIX
MCCAEAOBaHMAX — B YaCTHOCTH, B MOMCKaXx
3K30MAaHeT. 3AeCh Takxe 0CO6eHHO 3d-
$EKTUBHBIM OKa3aACH ero «Ayam CO CBOUM
aMepUKaAHCKUM «KoAAeron». COBMECTHO UM >

BreAeHHas), NpOCTPaHCTeO, Bpems 13



B BCENEHHAS

> YAQAOCh OBHaPYXUTb UHTEPECHYHO 0COBEH-
HOCTb NbIAEBOrO AUCKA, OKPYXatOLLEro 3BE3-
Ay Bera (o Avpbl). OH oka3ancsa paspeneH Ha
BHELLHWM WU BHYTPEHHUIA — NO aHanorum ¢ Con-
HEYHOW CUCTEMOW, UMEIOLLIEN BHYTPEHHUH
FA@BHbIN NOSIC aCTEPOMAOB U BHELLIHWM NO-
sc Koinepa, a Takxe U3BECTHbIM «ABOMHbIM
KOAbLIOM» € JpuaaHa.?? BHelUHUI auck Beru
COCTOMUT B OCHOBHOM U3 AEASIHbIX OOBbEKTOB,
TOrA@ Kak BHYTPEHHWM, COrpeBaeMblIv Ayya-
MU 3BE3AbI — U3 TBEPABIX KAMEHUCTbIX TEA.
KpynHbI 3a30p MeXAY AByMS mosicaMu Mo-
XET OOBACHATLCS TOABKO HAAUUMEM B HEM Kak
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]4 BceneHHas), NpOCTPaHCTBO, Bpems!

MWHWMYM OAHOM BOABLLIOW NA@HETI, «pacumnc-
TUBLLIEW» CUAOK TATOTEHUA OKPECTHOCTU CBO-
el opbuTbl. Paauyc BHeLLHero nosica B AeCATb
pa3 NpeBbILLAET paAuyC BHYTPEHHETO, Tak YTo
B NMPOMEXYTKE MEXAY HUMU, CKOpee BCero,
«CKpbIBaETCA» Lenan NAaHeTHasA cUcTema.
Brieuatanet Takxe nHppakpacHoe 13obpa-
XEHWE NPOTONAGHETHOTO AUCKa BOKPYI 3BE3AbI
domanbrayT (o FOxHOM Pbibbl)?® - 06 3T0T MHO-
rOCTPaAAAbHbIM AVCK BbIAO CAOMAHO HEMANO KO-
MU B XXapKWX AMCKYCCUSAX, Er0 HEOAHOKPATHO
«OTKPbIBaAW» U «3aKpbliBaAn». OAHAKO MOCAE TOro,
Kak ero CHUMKM noAyuma Herschel, Bpsia Av Hait-
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SPoxxpaowascs
3Be3fa

AYTCS XeAatoLLMe OCropuTb GaKT ero CyLLECTBO-
BaHws. bonee Toro, B cpeae acTPOHOMOB 3peeT
ybexaeHu1e, uto NoAobHbIE AUCKM — BOBCE HE UC-
KAKOUUTEABHOE IBAEHWE B 3BE3AHOM MUPE.

MoABOAS NMPeABaPUTEAbHbIE UTOMM Pabo-
Tbl KOCMUYEcKol obcepBaTopun Hershel, cae-
AYET OTMETMUTb, UTO OHA BECbMa NMAOAOTBOPHO
oTpaboTana OTBEAEHHbIN el CPOK, MPEAO-
CTaBMB aCTPOHOMaM OrpOMHOE KOAMYECTBO
MHbOPMaLMK, aHaAM3MPOBaTb KOTOPYO UM
NPEACTOUT eLLe HEMAAO AET. A AAS ByAyLLIMX
NMOKOAEHUI 3TOT TEAECKON 3aNOMHUTCA TEM,
YTO OH OTKPbIA HAM HEBEAOMYHO PaHee «CTo-
POHy» BCceAneHHOM, MOBEAAB O HEW TO, O YEM
yYeHble AaXe He AOraAblBaAUCH.

Takum «yBupen» kocmuyeckuii Teneckon Herschel rurantckoe
MoneKynapHoe obnako Vela-C - HauGonee MacCUBHYIO YacTb
rasoBo-NbIJIeBOro KOMNEKca B co3Be3puu Mapycos, nexauyero
B6/IM3M rNaBHOIA ranakTMYeCKoi NA0CKOCTU. ITa MacluTabHas
o6nacTb 38e34006pa3oBaHUA HAXOAUTCA HA PACCTOAHUM

2300 cBeToBbIX neT. Bospact HaubGonee crapbix 38e3g,
o6HapyeHHbIx B npefenax Vela-C, He npeBbIWAeT MUANMOHA
NeT, YTO UCKNIOYUTENIbHO Mano no mepkam Bcenenton. 3pech
(hopMmpyIOTCA CBETUNA CaMbIX PasHbIX MAacc U pa3MepoB,

TO €CTb MOXHO CKa3aTb, 4YTO 3Ta 06nacTb NPoCTpaHCTBa

cTana /1A acTPOHOMOB CBOe06pa3Hoii «naboparopueit
3Be3006pa3oBaHnA».

WU306pakeHne U306MyeT MHOXKECTBOM paHee HeBUAAHHbIX
netaneit. Camble xoNnofHbIE U NIOTHbIE CKOMJIEHUA rasa u
nbiny, U3nyyaiowme B 6onee ANMHHOBONIHOBOM AUANa3oHe,
3apeructpupoBan aetektop SPIRE (cnekTpanbHas nuHus 250
MKM, 0603Ha4€eHa YCI0BHBIM KPACHbIM LiBETOM); CPaBHUTENbHO
Tennoe BelecTBO, HarpeToe ussyyeHnem Gansnexaimx
HOBOPOXXAEHHbIX 3Be3/, KCBETUTCA» B MUHMAX 70 1 160

MKM, cchoTorpachmpoBaHHbix npubopom PACS 1 nokasaHHbIX
COOTBETCTBEHHO rosly6bIM U 3e1eHbIM YCI0BHLIMU LiBETAMU.
Benblie TouKkM, ycbinaBlLKMe CNOXKHOE CMIETEHNE BOJIOKOH
TYMaHHOCTU, NPEACTaBAAIOT 060 CXHUMAIOLMECA ra30Bo-
nblieBbIe CrYCTKU, B KOTOPbIX Y3Ke 3aXKrNUCh UK B 6nnkaiiwee
BpeMsA 3aXryTcA HOBble CBETUNA.

0KO0J10 LLeHTPa CHUMKA PacnoJioXKeHo CKONNeHue ropaymnx
3Be3/l, HeAOCTYNHbIX AeTeKTopam Teneckona Herschel (oHu
noyYTH He U3Ny4aloT B AanbHeM u cpeaHem UK-ananasonax),
0AHaKO Mbl MOXeM Habnioaatb 3¢heKT oT Ux NPUCYTCTBUA —
HenpaBUNbHOW OPMbI KNY3bIPb» CPaBHUTENIbHO
paspexXeHHOro ropsAYero rasa, «BblgYTblN» B MEX3Be34HOM
MaTepuu UX MOLLHBIM U3Ny4eHNEM U 3Be3/iHbIM BETPOM.

310 06pasoBaHue umeet uiaekc RCW 36 (Gum 20).
BelwecTBo BHYTPYU «Ny3bIpA» — rNaBHbIM 06pa3oM BoAOPOA —
CPaBHUTENIbHO CMJIBHO HAarpeTo U NOYTU NONHOCTbIO
MOHU3UPOBAHO, TO €CTb €r0 aTOMbI JIMLLIEHbI OJHOTO UK
HECKOJIbKNX 3/1eKTPOHOB. AHaNOrM4HYI0 NPUPOAY umMeert
CTPYKTYpa B HUKHEM NpaBoM yrny, 0603HayeHHas RCW

34, 0oAHAKO ee NPUHAANIEKHOCTb K Komnaekcy Vela-C

nokKa He JoKa3aHa — BO3MOXHO, OHa PacnoJjio}KeHa oT Hac
3HauMTeNbHO Aanblue.

RCW 120 - «ranaktu4yeckui nysbipb», Ha CTEHKE KOTOPOro
06Hapyunca 6onbLwoi ClOpNpu3 ANA UccaepoBaTenei.

Mo macce «ciopnpu3» Kak MUHUMYM B 8 pa3 npeBblllaeT
ConHue. Mo mepkam Bo3pacTta BceneHHoit emy octanocb
6yKBanbHO MrHoBeHue (HECKO/bKO TbICAY JeT) A0
npeBpalLeHna B NONHOLEHHYI0 3Be3Ay — rony6oro ruraHta
C TeMnepartypoii NOBEPXHOCTU B A&CATKMN TbICAY KeNIbBUHOB.
Ewe 6onee yamBUTENbHbIN 06HEKT CTAN NPUYUHON
BO3HMKHOBEHUA «MY3bIPA» — 3TO CBEPXrUraHTCKan

3Be3/1a, CBOUM MOLYHBIM U3JIy4YEHNEM KOYNCTUBLLIAAY
NpPOCTPaHCTBO BOKPYr ce6a oT rasa u nbinu. Ee Bo3pacrt

He npesbiwwaet 2,5 mnH. net. Cama 38e37a Ha CHUMKe He
BUAHA, MOCKONbKY MaKCUMYM ee U3JIy4eHUA NPUXOAUTCA Ha
BUAWMBIN 1 YNbTPahUoNeToBbIN CNEKTPaNbHbIA AUaNa3oH.
BewecTsa, coAepalerocs B 060104Ke «ny3bipsa»,
XBaTUNO 6b1 ANA 06pa3oBaHMA NPUMEPHO ABYX ThICAY
3Be3p cosiHeyHou maccbl. RCW 120 HaxoauTCA OT HacC Ha
pacctosaHum 4300 cBeTOBbIX NeT.

www.universemagazine.com
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Bonbwoe Marenna Oﬁmuo:‘apnukosaaﬁq!!qen PTbIN N0 pa3
cnyTHUK Mneunoro (BNB N26, 2007, cTp. 7). PaccrosHue Ao Hee ibctasn : ee nonepeuHmK -
paBeH NpuMMepHO 14 TbiC. CBETOBbIX JIET. Cpasﬁ‘menbuo HebonblUas mMacca v rpas BO3MY L ST
Hawei# fanakTuku He no3sonAoT BMO copmupoBatb cnupanbHylo cTpyKTYpy. Ha 3ToM 1 eHUU, xom' POBAHHOM U3
CHUMKOB, CAleNaHHBIX NH(PaKpacHbIMM Teneckonamu Herschel (ESA) u Spitzer (NAS * e3/]HanA CMCTeMa NOX0Ma Ha 0CTaTKU
rpaHANo3HOro B3pbiBa. OrpoMHbIE CTPYM MEX3BE3AHOIM NbIIM 1 ra3a NPOCTUPAIOTCA Ha COTHU CBETOBLIX N1eT. B LeHTpe, a Takxke
HEMHOro HM)XKe Hero, 3aMeTHbI KpynHble o6nacTu 38e3noo6pasoanus. Camas 6onb af U3 HUX U3BECTHa Kak 30 3onoToil
Pb16b1 unu e TyMaHHOCTb «Tapantyn» (BMB N29, 2010, ctp. 15). S 2
Han6onee Tennbie «aeTanu» usobpaxenus, chotorpatmpoBanHble o6cepsaTopueit Spitzer B cneKTpanbHbIX TMHNAX
24 1 70 MKM, npepcTaBeHbl rony6bim UBeTOM. 3eNeHbIM HaHeceHbl AaHHble NpU6e pa:PACS (Herschel), uyBcTBUTENBHOTO K AMHUAM
100 n 160 mMKM, KpacHbIM — peTekTopa SPIRE, ueHTpUpoBaHHOro Ha ANuHY BoNHbI 250 MKM.
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HOBOCTWN CONHEYHOW CUNCTEMbI

K13Hb HA Mapce Bce elle cylecTByer?

a KOHPepeHLUUK, NoCBs-

LLIEHHOW MPUrOAHOCTH

Mapca Anfl KM3HU B
HacTosLlee Bpems, Kotopas
npowaa 4-5 ¢eBpans 2013 .
B KaAMpOPHMICKOM YHWUBEPCH-
Tete Noc-AHpxeneca (University
of California, Los Angeles) noa
3rnMpomn UHetutyTa actpobrororum
NASA u LieHTtpa acTtpobuonorum
BennkobpuTaHuu, Npo3Byyanu
HECKOABKO MHTEPECHBIX AOKAAAOB
Ha TemMy NoucKa AOKa3aTeAbCTB
CyLLEeCTBOBaHUSA OPraHNYeCcKom
XW3HW Ha COCEAHEN NAaHETE.

MHorve yyeHble CorAacHbl
C TEM, YTO B AOMCTOPUYECKOM,
«TeMAOM U MOKPOM» MPOLLIAOM
XM3Hb Ha Mapce 6bina (X0OTA U
CKENTUKOB B 3TOM BOMPOCE TOXE
Hemano). OAHaKo, MOCTOSIHHO
NoAyYasi BCE HOBbIE CBEAEHUSA
0 bakTepusx, HENAOXo cebs
YYBCTBYIOLLIMX B UCKAKOUUTEABHO
HebAaronpUATHLIX C TOUKK 3pe-
HWS1 YEAOBEKA CpeAax 0buTaHus,
MHOTME 3HTY3UACTbl UHULMUPYIOT
AMCKYCCMM O COBPEMEHHbIX Map-
CUaHCKMUX XMBbIX OpraHu3max.

MpoaonxatoLLmecs UCCAep0Ba-

NpuBepeHHOE Ha pUCYHKE u3a6pa>KeHMe = pe3yabrat COBMeLleHus

Heckonbkux 3D-mopenei ¢ 9p6MTaanbIMM ¢otorpacpuamu. Yetxko
npocMaTpuUBaloTCca pycna BOAHLIX NOTOKOB, BO3HNKAIOWMUX BECHOM-

JIeTOM KaxXaoro roaa u'y

Kparepa HbloToHa. P

-

FPEMNAILWKUXCA N0 BHYTPEHHUM CK/IOHAM

Curiosity 06Hapy»un aoKa3aTenbCTBa Hanuuus Ha Mapce ApeBHUX BOAHBIX
pycen. OHW HailAeHbI B HECKONbKMX MECTax, BK/IOYas KaMeHHoe o6HaxeHue,
npuBeAeHHOE Ha 3TOM PUCYHKe M Ha3BaHHOE B YeCTb KaHafCKOro o3epa XotTa.

BceneHHas), NpOCTPaHCTBO, Bpems]

HWS 3€MHbIX PEMMOHOB, YCAOBUS
B KOTOPbIX MaKCUMaAbHO CXOAHbI
C MapCUaHCKUMM (TaKOBbIMM CUK-
TaoT AHTaPKTUKY Kak Hanbonee
XOAOAHBIV PEFMOH U YUAMIACKYHO
MNyCTbIHIO ATakama - Kak caMblii
CyXOW), MOKa3blBaLOT, UTO MUKPO-
6bl MOryT HaxoAWTb cebe «po-
NUTaHWe» B NPEAEABHO XOAOAHBIX
1 06e3BOXEHHbIX cpeaax.t Bao-
6aBOK NOSIBUAOCH HEMAAO AOKa-
3aTeNbCTB TOT0, YTO B HEKOTOPbIX
MecTax Ha Mapce MOXeT cyLue-
CTBOBATb XWAKas BOAA — €CAY HE
NOCTOSIHHO, TO XOTS! Bbl CE30HHO,
a 370 ABASIETCA BAXHOW NPeAno-
CbIAKOW K NOSIBAEHWIO AOKaAbHbIX
04aroB XXW3HW NPUBbLIYHOTO HaM
«3€MHOr0» TMMa. BOAbLLUMHCTBO
YUYEHbIX BbICKa3bIBatOTCS B TOM
NA@He, YTO UCKAKOYaTb BO3MOMX-
HOCTb CyLLLeCTBOBaHWS NOAOOHbIX
bOPM XU3HU Ha Mapce HET H1Ka-
KMX OCHOBaHWM.

BOAAHA
MOBEPXHOCTU
MAPCA?

0Ocoboe 0XMBAEHWE Cpear
YYaCTHUKOB KOHEPEHLMM Bbl-
3BaAV AOKAAAbI, MOCBALLEHHbIE
pesynsTatamM HabAOAEHHH C K-
noAb30BaHWEM Kamepbl High
Resolution Imaging Science
Experiment (HiRISE), yctaHoB-
AEHHOW Ha 6oPTY aMepPUKaHCKOro
annapata Mars Reconnaissance
Orbiter.2 OHW CBUAETEALCTBYHOT
0 TOM, YTO BO BPEMSA MapCHaH-
CKMX BECHbI U AETa BHW3 MO KPYy-
TbIM CKAOHaM XOAMOB W KpaTep-
HbIX BAAOB MOXET TeUb COAEHas
BOA@. K HacTosiLLeMy MOMEHTY
06HapPYXeHO LIECTHAALATb TaKMX
y4acTkoB. B 0CHOBHOM OHM pac-
MOAOXEHbI Ha CKAOHaX OrPOMHOI0
KOMMNAEKCa KaHbOHOB AOAMHBI
MapuHepa (Valles Marineris). Bbl-
ABAEHHbIE CAEAbl TAKMX MOTOKOB
BO3HWKAIOT OT CE30HA K CE30HY,
AEMOHCTPUPYA NPU3HAKKU TEUEHUSA
rYCTOM XMAKOCTM MO HUCNaAato-
UMM, AeDOPMMPOBAHHBIM MO-
FOAHBIMM YCAOBUAMM pycAam.? He-
CMOTPSA Ha TO, YTO PACcCOAbI MOYTHU
HaBepHsika CroCcobHbI BO3HWKaTb

1BMNB Ne12, 20

2 BMB N210, 2006, cTp. 11; N211, 2010,
crp.9

3 BMB N22, 2009, ctp. 21

U nepemMeLLaTbCs B IyOUHHBIX
CNOfIX, UMEHOTCS MOAO3PEHMS, UTO
CONEHasi BOAA Ha CKAOHax Mapcu-
AHCKUX AOAVH MOXET NOSIBAATLCS
NOA AEMCTBMEM MpoLecca, U3BecT-
HOrO KaK «pacnAblBaHWe», Koraa
BA@ra, NpucyTCTBYHOLLAA B aTMOC-
depe, noraoLLaeTca BOAOPACTBO-
PUMbIMU MUHEPaAAMU NOBEPX-
HOCTW. ACTPOBMOAOTY NPK3bIBALOT
YAEAWTb 0c060€e BHUMaHUe YCAO-
BUAM 00pa30BaHWs Takux pacco-
AOB, MOCKOAbKY B HacTosiLLiee Bpe-
MS$1 O HUX M3BECTHO OYEHb MaAO.
C Apyrom CTOpOHbI, CNeLManucTbl
CXOAATCA Ha TOM, UTO rPyHTOBbIE
BOAbI B rAybrHax Mapca Bpsia Av
MOTYT BbiTb NPUCTAHULLEM AAA
MWKPOOPraHU3MOB.

BbIHOCAUBBLIE
MNKPOBbI

Mo MHEHWIO HEKOTOPBIX yUe-
HbIX, HE Pa3AEAIEMOMY TaKUM
X€ KOAMUECTBOM WX OMMOHEHTOB,
MapcHaHcKas Xn3Hb MOXET
0Ka3aTbCs CNOCOOHOW BbIXWTb
AaXe NpU OTCYTCTBUM 3HAUUTENL-
HbIX 3aNacoB BoAbl. Hamnpumep,
3eMHble MUKPOObI YMyAPSIHOTCSA
XWUTb U PA3MHOXaTbCA B NYCTbIHE
Atakama MAKU B CyXmX AOAMHAX
AHTapKTUABI — MECTax UCKAKOUM-
TEeAbHO 3aCYLLAMBbIX M XOAOAHbIX.
HekoTopble aHTapKTUUueckue
MMWKPOOPraHn3Mbl CE30HHO MOAY-
YatoT COAMAHbIE AO3bI XXECTKOM
YATPAOUONETOBOW paAvaLmK,
yemy cnocobCTBYHOT OFPOMHbIE
030HOBbIE AblPbl, BO3HUKaI0-
LLIMe Hap MaTEPUKOM EXETOAHO
B aBrycre-Hos6pe. 310 eLle oAHa
napanienb ¢ MapCUaHCKUMu
YCAOBUSAIMM - TOHKasi aTMocdepa
KpacHoi naaHeTbl U OTCyTCTBIE
3aLUMTHOrO MarHUTHOrO NOAS Ae-
AQIOT ee BeCbMa yS3BMMOM B MNAa-
He 0BAYUEHUA XECTKOW paaraLy-
el M KOCMUYECKUMU AydaMU.

B aHTapKTUUECKUX AOAMHAX MU-
Kpobbl «3abupatoTcsi» BIyOb CKan,
yTo6bI M36EXaThL NarybHOro BO3-
AEVICTBUS YABTPAdHUOAETA, HO B TO
Xe BPEeMSsi AepXaTca AOCTAaTOuHO
6A13KO K MOBEPXHOCTH, UTOObI B 1X
KAETKaX LUAM NPoLEecChl GOTOCHH-
Te3a, AN KOTOPbIX HY)XXEH COAHEY-
Hbl CBET. BO3MOXHO, MOAOOHbI
€nocob BbIXWBAHWS B CYPOBbIX

www.universemagazine.com



NPUPOAHDBIX YCAOBHUAX NPAKTUKYHOT
U MapcHaHCK1e opraHnu3mMbl, ECAW
OHW AEWCTBUTEABHO CYLLIECTBYHOT.

Mocae paccMoTpeHUs BCeX
BO3MOXHOCTEW MapCOXOAY
Curiosity 6bIA0 AQHO «HanyT-
CTBWE»: B NOUCKAX MUKPOBHOW
XU3HU obpaLLatb ocoboe BHUMa-
HUe Ha HaAWUWE COAM.

BO3MO>KHbIE
NCTOHHNKUN
SHEPIrMU

AOCTaTO4HO MHOTO BHUMaHUS
YAEASIAOCb NEPXAOPATY (COAM XAOP-
HoM KncAoTbl HCIO4) - XMMUUecko-
My BeLLECTBY, KOTOpoe 0BHapyXUA
B OKPECTHOCTSAX MapPCHUAHCKOro
CEBEPHOTO MOAKCA NOCAAOUHbIM
annapart Phoenix B 2008 r.3
MHoOr1e UCCAeAOBaTEAM CUMTAIOT,
UTO ET0 HAAMUKE B FPYHTE MOXET
ObITb MPUUMHOM TOTO, UTO MPEAbI-
AyLLME MUCCUM He 0BHaPYXWUAW Ha
Mapce H1Kakux OpraHUUYECKUX CO-
€AVHEHWI — YIAEPOACOAEPXKALLIMX
«CTPOUTEABHBIX BAOKOB» XM3HM
B M3BECTHOM HaM 3eMHOM €€ Ba-
puaHTe. PaHee ABa 30HAA cepuu
Viking® Bean 1x 6e3pesynbTatHble
MOWCKM NyTEM HarpeBaHus 06-
pa3LIOB MapCHUaHCKOro rpyHTa
O BbICOKMX TEMMEPATYP, OAHAKO
MOMYTHO B MPOAYKTaX Pa3AOXEHMSI
6bIA0 0OHAPYXXEHO HECKOABKO
COEAVMHEHWI XAOPA, NPUCYTCTBUE
KOTOPbIX 0O6bACHUAW HEUUCTOTON
IKCNEPUMEHTA (MPEANOAAraNOCh,
UTO OHW NOMAaAU B HarpeBaTeNb-
HYtO Kamepy eLue Ha 3emae). MNos-
e 6bIAv NpoBeAeHbl NOACOHbIE
MNCCAEAOBAHWS FPyHTa, B3ATOTO
C NOBEPXHOCTU MyCTbIHW ATaka-
Ma, B KOTOPOM TOYHO UMenachb
OpraHuKa, v B KOTOpbIi AoBaBKAM
nepxaopar. MNocae HarpeBaHWs
06pa3Lia B BbIAEASIIOLLMXCA ra3ax
HaLLAM Te e COEAMHEHWS XAOPa,
UTO U B IKCMEPUMEHTE CTaHLMM
Viking. Takum obpasom, cTano
FICHO, UTO B MAPCHAHCKOM rpyHTE
MOIAU MPUCYTCTBOBATL OpraHuye-
CKVe BeLLeCTBa, HO B npolecce
HEKOPPEKTHO MOAFOTOBAEHHOTO
3IKCNEPUMEHTA BO3AEHCTBHE TEN-
Aa BbI3BaAO PEAKLMIO C NepxAopa-
TOM — CUAbHbBIM OKUCAUTEAEM - U
YHUUTOXMAO BCE WX CAEABI. XOTS
NCTOPUA C «BUKMHTOBCKUM» 3KC-
NepUMEHTOM MHTEPECHA cama Mo

4 BMB Ne8, 2008, cTp. 18
° BMB N26, 2006, cTp. 16
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06pasubl MapCMaHCKNX NOPOA, UCCNeR0BaHHbIX poBepamu Opportunity u Curiosity, pa6oTatowuux B pasHbIx peruoHax
nnaHetsbl. CneBa - ckana «Yonmait» (Wopmay), HaliieHHas nepBbIM U3 annaparoB B Kpatepe JHAOp3HC Ha MonyaeH-
Hoii paBHuHe (Meridiani Planum) u cdotorpacupoBaHHas kamepoi Pancam 6 okta6pa 2004 r. CnpaBa — CKanbHbI
o6nomok «llinn63a» (Sheepbed) B Touke UennoyHaiic B kpatepe leitna. Ero cHumok nonyyeH 18 cdeppana 2013 r.

6opToBoi Kamepoi MastCam.

“epBblﬁ o6pa3eu npeanonoXxutenbHo copMUpoBanca Ha 0CHOBE NecYaHuKa, o6oraueHHoro cynbpatamu. Mo
MHEHUI0 YyYeHbIX, YaCTb €ro KOMNOHEHTOB o6pa3osanac5 B NPUCYTCTBUU BOAbI — B N€PBYI0 oYepeAb KOHKpeLuuun (cd)e-
puyeckue rpaHyibl, KOTOPbIMU YCbiNaHAa NOBEPXHOCTb CKaJIbHOroO BbICTyna). CKanbl Ha MonyaeHHOM nnato «3anevar-
nenu» apeBHue ycnosua Mapca, koraa Ha NOBEpXHOCTU NAAHETbl UMENUCh 605bLuMe BOJOEMbI, OHAKO OHMY, CKopee
BCero, He 6binu NpUroAaHbl ANA XXU3HU U3-3a BbICOKOW KUC/IOTHOCTHU 1 O HOPOAHOI0 CoCTaBa, OrpaHU4YuBatloLLero
BO3MOXXHOCTb NM0JIy4aTb IHEPruio U3 oxpymammeﬁ cpepbl. bonbluas KoHUeHTpauua cosneit 4oMKHA 6bl1a CUNIbHO

«TOPMO3UTb» MeTab0nn3M XKUBbIX KJIETOK, ecnu 6bl 0HM Toraa CywecTeoBaiu.

Ha nso6paeHun cnpaBa MenKo3epHUCTasA 0CafloyHas NOPOAA NpeAcTaBnseT coboi obpasel, apeBHero Mapca,
3HauuTeNbHO 6onee GnaronpuaTHoro Ana xusHu. Ckana «linn63a», ckopee Beero, chopmupoBanach Noj BOAOIA.
CopepxaBiumecs B Heilt MUHepasbl BNOCNEACTBUM CLLeMEHTUPOBAYM YacTULbI MOPOABI, a TAKXKe CTaau OCHOBOW AN
o6pa3oBaHuA KoHKpeuuit. lo3ke cKana pacTpecKanach, a TPeLMHbI 3aNONHUIUCH CYyNbthaTaMu, BbIKPUCTANNU30BAB-
LWWUMUCA U3 NOA3EMHbIX BOA. ITOT CLiEHapMil NOATBEPIKAAIOT UCCNEA0BAHUA C NOMOLYbIO PA3/IMYHBIX UHCTPYMEHTOB
Curiosity — cnektpometpa anbtha-yactuu, kamep MastCam, ChemCam, xumMmuko-MuHepanoruyeckoro aHanusaropa. Bce
OHM YKa3bIBaIOT Ha JKUAKYIO CPeAy C HeilTpanbHbIM pH, HanUYMeM XMMUYECKUX FPaAMEHTOB, CHAaGKaBILIUX NOTEHLU-
aNbHble JUBbIe OPraHU3Mbl IHEPruei, U HU3KOI CONEHOCTbIO.

cebe, HO HaAUME NEPXAOPATOB
MO3BOASIET MOAOWTH K Npobaeme
OopraH1M4YeCcKon Xn3Hu Ha Mapce
C APYrov CTOpPOHbI, AeAasi aKTyaAb-
HbIM MPOAOAKEHMWE 3TOW AUHWM
WUCCAEAOBaHWUM. TN COEAUHEHUS
MOryT camu Nno cebe CAYXMUTb UC-
TOUYHUKOM 3HEPIUU U MOAAEPXKM-
BaTb CYLLECTBOBAHWE MMUKPOOOB

B MapCUaHCKMX HEAPaX, TAE OTCYT-
CTBYHOT YCAOBUA A GOTOCHHTE3A.
HekoTopble 3eMHble MUKPOOBbI
BMOAHE YCMELLHO «yrnoTpebAStoT

B MULLLY» NEPXAOPAT, U HET HUKaKUX
OCHOBAHMWIA CUMUTATb, UTO NOTEHLM-
aAbHble MapCHUaHCKKUe MUKPOOP-
raHW3Mbl Ha 3TO HE CMOCOOHbI.

BCE HEOBEXOAVNMOE
ANG DKN3HN

Yxe nocae 3aBepLUEHUA KOH-
depeHLUH B pacnopsixeHUn yue-
HbIX NOSIBUAWCb HOBbIE AGHHbIE,
CBUAETEABCTBYHOLLME B NMOAL3Y
obutaemocti Mapca B HalLW AHW.
AHaAn3 obpasLia ropHoOM NOPOAbI,
AobbITol poBepoM Curiosity, no-
Kasan uTo Ha NAaHeTe UMETCS
OCHOBHbI€E BELLECTBA, BaXHbIE
MASL KMBHEAEATEABHOCTD MUKPOOP-
raHM3MoB. B nopoLuke 13 kepHa,
npobypPEHHOr0 MapCOXOAOM B
NAACTE 0CAAOUHBIX NMOPOA BOAM3M
APEBHETO PEYHOIO pycAa B KpaTe-

pe leina (Gale), yueHble BbISBUAK
cepy, a30T, BOAOPOA, KUCAOPOA,
$ocdOop 1 YIAEPOA — KAOUEBBIE
XUMUYECKME UHTPEAWEHTDI, HE-
06X0AMMbIE AN KM3HW 3EMHOIO
mna.

«Ha dyHpameHTaAbHbIM BOMPOC,
CyLLEECTBOBaAAO Av Ha Mapce npu-
FOAHOE A XKM3HU OKPYXEHUE,
Mbl CEFOAHSI MOXEM TBEPAO OT-
BETUTb — Ad», — 3a8BUA Malka
Meviep (Michael Meyer), Beaylumi
cneupnanmct nporpammbl NASA no
nccAepoBaHUIO KpacHoW NAaHETbI.

Ckana, KOTOPYHO CBEPAUA
Curiosity,® cocTout U3 meakosep-
HWCTOrO aprMAAMTA — TUMUYHOMN
0CaAO04YHOM NOPOABI, XOPOLLO
M3BeCTHOM Ha 3emne. Moay-
YeHHble AAHHbIE MOATBEPXAAIOT,
UTO B UCCAEAOBAHHOW 0bAaCTH
MUAAMAPAbI AET Ha3aA HaXxoAM-
AOCb YCTbE€ PEYHOW CUCTEMDBI
MAM pacnoAaranoCb AHO O3epa.
CylwiecTBoBaBLUME TaM YCAOBUSA,
BO3MOXHO, ObIAM BAArONPUSATHBI
AN KU3HU MUKPOBOoB. Cyasi Mo
pe3yAbTaTaM aHaAM30B, MWUHU-
CTble MUHEpPaAbl, HAMAEHHblE
MapCOXOAOM, MOTAK ObITb CHOP-
MUPOBaHbI B BOAHbIX pacTBopax,
MMEIOLLMX HENTPAABHYHO UAK

©BMB Ne2-3, 2013, cTp 19

CAaBOLLENOUHYIO peaKLMIo.

AnanasoH XMMUYECKUX COEAU-
HEHWH, MAEHTUPUULMPOBAHHBIX
B 06pa3Lie, BeCbMa BHYLUWUTEAEH.
B yacTHoCTH, B HEM 0BHapPYXeEHbI
cyAbdaTbl (COAM CEPHOM KUCAOTbI),
yXe HEOAHOKPATHO BCTpeyvaBLUme-
s Ha Mapce,® a Takxe CynbdUAbI,
KOTOpbIE YKa3bIBaOT HA BO3MOX-
HbI XMMWYECKUIM UCTOUHWK SHEP-
MK AAST MUKPOOPraHWU3MOB.

«Mbl MOXEM CKa3aTb, YTO Map-
CUAHCKME YCAOBUS KOTA-TO BbIAK
6AaronpusaTHbI AAS XKM3HW, — NPsi-
MO 3aaBMA AKOH [PoUMHrep, Ko-
opAuMHaTop npoekta Mars Science
Laboratory n3 KaanmdopH1ickoro
TEeXHOAOrMUYECKOTO MHCTUTYTa
B MacapeHe (John Grotzinger,
California Institute of Technology,
Pasadena). - M Mbl rotoBbI K
HOBBbIM, eLlie 6oAee 3axBaTbiBato-
LLMM OTKPbITUSIM>.

UcTouHnKu:

Mars May Be Habitable
Today, Scientists Say. - Rod
Pyle, SPACE.com, 25 February
2013.

NASA Rover Finds Conditions
Once Suited for Ancient Life
on Mars. -NASA/MSL News
Release, 12 March 2013.

° BMB N26, 2006, cTp. 16
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Ha 3aNacHOM KoMNbloTED

OTPYAHWKM rpynnbl Co-

NPOBOXAEHWA poBepa

Curiosity* nepexkaUnAm
€ro Ha 3anacHoi 6opToBoM
KOMMbIOTEP M3-3a NPOOBAEM
¢ dA3W-NamMATbIO HA OCHOBHOM
KOMIMbIOTEPE. ITO NPOU3OLLAO
27 deBpans, NOCAe TOro, Kak
WNHXXEHepbI, MbITasACb NOAYUYUTb
MHOPMALMIO, HAKOMAEHHYHO
3a CYTKM, 3adUKCUPOBaAU OTKa3
OAHOM U3 fiYeek namaATtu. Cneup-
AAUCTbI CUMTAIOT, UTO iUErKa
6blAa paspylleHa nonapaHUem
TSKEAOM KOCMUYECKOM YacTuLbl
MEX3BE3AHOIO NMPOUCXOXKAEHMS.

ABa 60PTOBbIX KOMMbHOTE-

pa MobKUAbHOWM AabopaTtopuiu,
kotopble B NASA 0603HauMAK
6ykBamu A 1 B, NOAHOCTbIO
AYBAMPYIOT GYHKLMM APYT ApyTa.
Bo Bpems nepeneta kK Mapcy
M MOCAAKM Ha HEro Mexnaa-

*BNB N28, 2012, ctp. 12

HETHOM CTaHUMEN yNpaBASA
KomnbtoTep B. Nocae KoHTak-
Ta cnyckaemoro annapara

C MapCHUaHCKOWM MOBEPXHOCTbIO
6 aBrycta 2012 r. oH 6bIA Nepe-
BEAEH B PE3EPBHbIN PEXUM,

a cucTemMamu Mapcoxoaa Havan
ynpaBAATb KOMMNbIOTEP A - AO
TOr0 MOMEHTa, KOTA@ B HEM
npousotuen cb6on. UHxeHepbl
NepPeKAYMAK ynpaBAEHHUE Po-
BEPOM Ha pe3epBHbIA KOMMbHO-
Tep U NPUCTYNUAK K NEepenpo-
rpaMMMUPOBaHMIO OTKa3aBLLEro
6A0Ka, NbITasACb UCKAKUUTb
NOBPEXAEHHYIO SYENKY U3
paboTbl ycTpoicTBa. OAHAKO

5 mapta Ha ConHLEe npousoLLen
Tak Ha3blBaeMbli KOPOHAAb-
Hbl BbIBPOC Macchl - Halle
CBETUAO M3BEPIAO MMraHTCKoe
06Aako NAa3Mbl, ABUHYBLLEECA
B HanpaBAeHun Mapca. lNo-
3TOMY, UTOObI YMEHbLUUTL PUCK

310 Mo3au4Hoe u3o6paketue ropsoi Llapn (apyroe ee HasBaHue — Aeolis

Mons, «3010Ba ropa») cocTaBneHo U3 CHUMKOB, CAAeNaHHbIX Kamepoil Mast-
cam mapcoxoaa Curiosity. LieTa Ha Hem c6anaHcMpoBaHbl TaKMM 06pasom,
4T06b1 KAPTUHA 6bINIa MAKCUMaNbHO NPUBANIKEHA K TOIA, KOTOPYIO 6bl Mbl
VBUAENU B YCIIOBUAX OCBELLEHHOCTH, MMeloLuxca Ha 3emne. Mocne Takoi
06pa6oTku cneymManucTam erye pacnosHaBartb MMHEpasbl Ha UccneayemMom
y4acTKe MapCMaHCKOI NOBEPXHOCTH, CPAaBHUBAA UX C 3eMHbIMU. NHTepecHo,
yT0 He6o B UTOre 0Ka3anoch NOYTH NPUBLIYHOFO HaM rosly6oro LBeTa — 370
BbI3BaHO cneuyrduKoi npouecca 06pabotku. Ha camom aene Ans yenoseka,
HaxopsAwweroca Ha Mapce, 0HO BbIrNAAEN0 Gbl CBETNI0-KOPUYHEBDIM C
ropu1yHbIM OTTEHKOM. Ha Bpe3ke — Heo6paboTaHHas Bepcus.

Topa Llapn, pacnonoxeHHas B6113u ueHTpa Kpatepa leiina, Bo3BbIWAETCA
Haj, KpaTepHbIM AHOM MPUMEPHO Ha 5 KM U UMEET CJIONCTYIO CTPYKTYPY,
XOPOLLO 3aMeTHYI0 Ha CHUMKax. Ee nojHoXbe BbIGpaHO B KaYecTBe rNaBHOM
uenu muccuu posepa Curiosity. lpuBeeHHOe U306paeHUe COCTaBIEHO NO

pe3ynbraram CbeMKM Kamepbl € hOoKyCHbIM pacctosiHueM 100 MM, NpoBeAeHHOM

20 ceHTAGpA 2012 T. — Ha 45-i1 MapcuaHCKuid AeHb (con) nocne npuGbITUs
MOo6UNbLHOM NabopaTtopum Ha COCEAHIOI NNAHETY.

18. - BceneHHas, APOCTPaHCTBO, Bpems!

BbIXOA@ W3 CTPOS MOCAEAHETO
ocTaBLUerocs KoMmnbtoTepa,
rpynna cConpoBOXAEHWUA pelluraa
MOACTPaxoBaTbCs U NEPEBECTU
Curiosity B 60oAee 3alUMLLEHHbIN
(TaK Ha3blBaeMbli «CMALLMN»)
PeXM1M.

TaxeAble KOCMUYECKUe
UacTHLibl, AeTALLME C BOAbLLON
CKOPOCTbIO, MPEACTaBASIOT 0CO-
6yt0 Yrpo3y IAEKTPOHHbIM Npu-
60opam MeXNAAHETHbIX CTaHLMI
1 NOTEeHLMAAbHBIM KOCMUUYECKUM
nyTelecTBeHHMKaM. 3eMAID, @
TaKXe UCKYCCTBEHHbIE CMYTHUKM
Ha HWU3KUX OKOAO3EMHBbIX OpBUTax
3alUMLLIaeT OT OCHOBHOM Macchbl
3TWX YaCTUL, MarHUTHOE MoAe NAa-
HeTbl. OAHAKO NPK YAAAEHWUU OT
Hee 310 noAe 6bICTPO ocrabeBa-
€T, a y Mapca oHO npakTnyecku
OTCYTCTBYET. [103TOMY B SAEKTPO-
HUKe Ha 6OPTY KOCMUUECKMX ar-
napaTtoB, NPeAHa3HAUEHHbIX AAS

MCCAEAOBaHUI Apyrmx Ten Con-
HEUYHOW CUCTEMBI, UCTIOAL3YHOTCA
crneunanbHble TEXHOAOTMK. ECAm
AAS «AOMALLHUX» MEPCOHANBHbIX
KOMIMbIOTEPOB HOPMOM ABAAIETCSH
TEXHOAOTMUYECKUI Npouece 22-32
HM, TO MUKPOCXEMbI, YCTAHOB-
AEHHble Ha BopTy Curiosity,
M3rotoBAeHbl No 250-HaHoMe-
TPOBOMY MPOLLECCY — CuMTaeTCs,
YTO KPYMHbIE AINEMEHTbI MEHEE
YyBCTBUTEAbHbI K MONaAAHUSIM
BbICOKO3HEPTETUUECKUX YACTMLL.
K cyacTbto, COAHEYHbIV
LLUTOPM OKa3aACs He TakUM MOLLL-
HbIM, KaK 0XMAAAOCb, MO3TOMY
cnycTs napy AHen MapcoxoA 6bin
BbIBEAEH M3 CMALLETO pexvuma 1
MPUCTYMUA K BbINOAHEHWIO Hayuy-
HOM nporpammbl. B HacTosALlee
BpeMsi paboTocnocobHOCTb KOM-
nbtoTepa A yAanOCb BOCCTaHO-
BWTb, U B AAAbHEWLLEM OH ByAeT
Ay6AMpOBaTh KoMMbloTep B.




Paccrosinue oo 3emnu — 1,61 a.e.
PacctosHue no ConHua — 1,403 a.e.

19 okT6ps 2014 1.

C/2013 A1 (Siding Spring)

CxeMa, NOKa3bIBaloLLan opueHTaumio op6utbl Komerol C/2013A1 Siding Spring oTHocuTenbHO op6UT
BHYTPeHHUX nnaHet CONHeYHOM CUCTEMBI U MX MOJIOKEHUE MO COCTOAHUIO HA cepeauHy OKTAGpa 2014 r.

HomeTa yrpo:xaer Mapcy

€ TaK y)X MHOrO BPEMEHMW NPOLLAO
C TeX Nop, Kak 3EMHblE CpeACTBa
MaccoBOM MHGOPMaLMK NEeCTPeAn
COO6LLEHUAMMU O BO3MOXHOM CTOAKHO-
BEHWW KpacHOWM NAaHETbI C aCTEPOUAOM
2007 WD5.* 1 BoT HaL cocep no CoAHeuHoM
CUCTEME CHOBa OKa3ancs «M0A Yrpo30ow».
CornacHo npeABapUTEAbHBIM BbIUMCAEHUSIM,
NPOBEAEHHbIM COTPYAHWKaMKU Kaandop-
HUMCKOrO TEXHOAOTMYECKOTO UHCTUTYTA,
19 oktabpa 2014 r. ¢ Mapcom cOAU3UTCS AO-
CTaTOYHO KpynHas komeTa CalanHT CnpuHr
(C/2013A1 Siding Spring), npMyem LuaHcbl
TOr0, UTO HebeCHbIe TeAa BCE Xe CTOAKHYTCS,
B HacTosiLLEee BPEMS OLEHMBAIOTCA NpUmep-
HO KaK OAMH K LLEeCTUCTaM.
KomeTa 6bira 06HapyxeHa 3 siHBa-
psi 2013 . U3BECTHbIM aBCTPAAMNCKUM

acTpoHomom Pobeptom MakHotom (Robert
McNaught) - abCOAIOTHBIM PEKOPACMEHOM
MO YMCAY TaKMX OTKPBITUIA. Mo3Xe ee u3obpa-
XEHWA YAAAOCb HANTU Ha CHUMKaX, CAEAAH-
HbIX eLLe B OKTI6pe NPOLLAOTO roAa, U Mo co-
BOKYMHOCTU HAaBAKOAEHWI BbIYUCAWUTL OPOUTY
«XBOCTaTOM rocTbi». KOHEYHO Xe, No Mepe
MOCTYNAEHMUSA HOBbIX AGHHbIX €€ TPAEKTOPHA
6YAET YTOUHSATLCS, HO CEeMYac yxe MOXHO
yTBEPXAATh, 4To C/2013A1 NnpakTMYeCKK Ha-
BepHSAKa NOAOMAET K Mapcy Ha paccTosiHue,
He npesbilwatouee 300 TbIC. KM, UTO NOYTU
Ha YeTBEepPTb MEHbLLE CPEAHErD pasnyca
op6uUTLI AYHBL.

lpynnbl CONPOBOXAEHWA MapPCOXOAOB
Opportunity u Curiosity,? a Takxe opbuTanb-
HblX 30HAOB Mars Odyssey, Mars Express n
Mars Reconnaissance Orbiter® yxe naa-

HOBOCTWN CONHEYHOW CUCTEMBI

HUPYIOT HABAIOAEHUS| KOMETbI C MOMOLLBIO
60pTOBbIX KAMEP MEXNAAHETHbIX annapaToB.
MpeanonaraeTcs, YTo AASl «MapCUAHCKUX»
HabAlopaTENE €€ CyMMapPHbI BAECK B AEHb
MaKCUMaAbHOTO COAMXEHUA NMPEBBLICUT HyAe-
BYO 3BE3AHYIO BEAUUUHY. C «3€MHOM» TOUKM
3peHus ApkocTb C/2013A1 okaxeTcs OKOAO
8-/ BEAMUMHBI, U ee MOXHO BYAeT yBUAET B
HebOoAbLUIWE TeAECKOMbl U BUHOKAW.

Tekylwas opbuTa KOMeTbl NPeACTaBAS-
eT1 cob0oi runepboAy ¢ IKCLIEHTPUCUTETOM
yyTb HoAbLIE eAMHULBI, TO ecTb C/2013A1,
BeposiTHee Bcero, 06AapaeT AOCTaTOUHOM
3Heprue, utobbl NPEOAOAETb MPUTSXEHUE
COAHU@ M YUTU B MEX3BE3AHOE NMPOCTPaH-
CTBO - €CAU, KOHEYHO, eV He «MOMeLlaeT
Mapc. ACTPOHOMBbI MPU3HAIOT, YTO BEPOSAT-
HOCTb 3TOr0 AOCTaTO4HO HU3Ka (M3-3a cpas-
HUTeAbHO cAaboit rpaBuTaumnm KpacHol naa-
HeTbl U ee HeOOABLIOrO AMamMeTpa), OAHAKO
OHU He BO3paxaAu Obl MPOTUB BO3MOX-
HOCTU BMNepPBble HENOCPEACTBEHHO NPOHa-
6A0AaTb CTOAKHOBEHWE KOMETbI C KPYMHbIM
KaMeHUCTbIM TeAOM COAHEUYHOM CUCTEMDBI,
Tem BoAee UTO AASl 3TOTO B HacTosilLee Bpe-
MS UMEETCA Macca TEXHUUECKUX CPEACTB,
BKAIOYas aBTOMaTUYECKUe annapartbl Ha
MapCHUaHCKOM NOBEPXHOCTU. A0 CUX NOp
yY€HbIM yAABaAOCb PErUCTPUPOBATL AULLb
NOCAEACTBUA NAAEHUI KOMETONOAOOHbIX
06bEKTOB Ha ra3oBbli ruraHT Konutep.*

Uctounnk: Comet 2013 A1 (Siding
Spring) will make a very close approach to
Mars in October 2014. - NASA/JPL Near-
Earth Object Program Office, March 5,
2013.

* BMB Ne1, 2008, cTp. 22

2 BMB N21, 2004, cTp. 22; N29, 2009, cTp. 23; Ne8,
2012, ctp. 12

3 BMNB N24, 2006, cTp. 12; Ne3, 2009, cTp. 29; N29,
2009, cTp. 21; Ne11, 2010, cTp. 9

“ BMB Ne12, 2005, cTp. 45; Ne7-8, 2009, cTp. 38; N°7, 2011,
crp. 8
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ecMoTps To, YTo atmMocdepa Kpac-

HOWM NA@HETbl BECbMa pa3pexeHa,

MapCuaHCKUe BETpa, TEM HE MeHee,
AOCTaTOYHO CUAbHBI, YTOObI NEPEMELLATB MO
NOBEPXHOCTU NeCUaHble AtOHbI. Moatomy 6o-
ratble AoHaMu AaHALWAdTbI PEryASIPHO OTCAE-
xuBatorcsi kamepon HiRISE, yctaHoBAEHHOM
Ha 60pTy amepukaHckoro annapara Mars
Reconnaissance Orbiter. Ha npvBepeHHOM
n306paxeHnn nokasaH pervoH Aypeym Xaoc
(Aureum Chaos) - HarpoMOXAEHHWE KPYNHbIX
06AOMKOB APEBHMX CKaA, Pa3pyLLEHHbIX MUA-
AMapAbI A€T Ha3aA B XOAE€ KaKMX-TO MOLLUHbIX
TEKTOHUUYECKMX NPOoLECCOB. Ha Kpasx 06-
AOMKOB 06bIYHO BUAHBI CAOM TOPHBIX MOPOA,
a B YLLEAbAX MEXAY HUMW HakanAMBaeTcA
NPUHECEHHbIN BETPOM MECOK.

CTeHa 0AHOTO M3 TaKKMX YLLEAUI Nepece-

KaeT CHUMOK MO AMaroHaAu. XopoLUo 3aMeTHa
pasHuLa cocTaBa paspyLLUEHHOW CKaAbl U MOA-

20 BceneHHas, NpoCTPaHCTBO, Bpems)

KpyToii Geper necuaxoro umopay

I

CTUAQIOLLMX MNOPOA (OHM MMEOT OTYETAUBLIN
KpaCHO-OpaHXeBbli LUBET). TeMHble NpoTs-
XEHHble NecyaHble XOAMbI MOKPbIBAKOT Kak
AHO YLLEABS], TaK U NOBEPXHOCTb CKaAbl, NPU-
4YeM CBOWCTBA MECUNHOK «BBEPXY» U «BHU3Y»,
OYEBUAHO, TOXE OTAUYAIOTCS — 06 3TOM roBO-
puT pa3Has ¢opma AH. MOXHO paccMOTpeTb
ABa TWMNa CKaAbHbIX 0OHAXEHWI XEATOBATOrO
1 noutn 6enoro LuBeTa. BeposiTHO, OHW Npea-
CTaBASAOT COBOM Pa3AUUHBIE CAOU MOPOABI,
KOTOPbIE HaNAaCTOBaAMCh 3aA0AMO AO TOrO,
Kak chopmupoBancs Aypeym Xaoc.

CHumok caenaH 10 deBpana 2013 r.,
€ro LEeHTP MMeEeT KOOpAMHaThl 3,65° to.L.,
333,75° B.A., pa3pelleHne pocTuraet 27 cm
Ha nukceAb. COAHLE B MOMEHT CbeMKM Ha-
XOAMAOCH Ha BbicoTe 43° Hap rOPU3OHTOM.
CeBep BBEpPXY.

Ucrounuk: Looking for Changes in Colorful
Aureum Chaos

HasBauua
tllepbem

1 «BYynKaH»
BbiOPaHbI
T0N0COBAHWEM

€TBEPTbIN U NATbIA CNYTHUKK MAyTOHA —

P4, nonepeyHuK KOTOPOro cocTaBAsiET

ot1 13 po 34 Km, 1 P5 pasamepom ot
15 A0 24 kM - 6bIAK OTKPbITLI B 2011 1
2012 rr.Y” ¢ NOMOLLLbIO KOCMUYECKOTO Tene-
ckona Hubble rpynnoi noa pykoBoACTBOM
Mapka LLyoatepa (Mark Showalter) ns
MHctuTyTa npoekta SETI, 3aH1MaroLLerocs
npobAemMamMu NoMcKa BHE3EMHBbIX LIMBUAK3A-
upmi. CornacHo npaBuAam MexayHapoAHOro
aCTPOHOMMYECKOTO COK03a, CMyTHUKM [AyTOHa
AONXKHBI MOAYYaTh UMEHa NepPCoHaxew rpeko-
PUMCKON MUGbOAOTUM, CBA3AHHbIX C MOA3EM-
HbIM L@pcTBOM AMAA.

MmeHa apeBHepuMckoro 6ora orHs Bya-
KaHa u TpexranaBoro nca Liepbepa nobeanam
B MHTEPHET-TOAOCOBAHUM, KOTOPOE OpPraH130-
BaAW yUeHbIE U3 UCCAEAOBATEALCKOM rpynnbl
LLlyoaTepa. OkoHUaTEABHOE peLLEeHUE O Hau-
MEHOBaHWU 3TUX HEBECHBIX TEeA aCTPOHOMbI
NPUMYT NPUMEPHO MECALIEM MO3XKE.

B ronocoBaHWu NpuHsAW yuactue bonee
450 TbiC. YenoBek. BapuaHTt «ByakaH» Ha-
6pan 6oaee 175 Thbic. roA0COB, «Llepbep» -
99,4 TbiC. FOAOCOB.

7 BNB Ne7, 2011, cTp. 16; Ne7, 2012, crp. 23

P4

Ha 3tom cHuMKe, caenaHHom Kamepoii wnpokoro
nons (Wide Field Camera 3) kocMuyeckoro
Teneckona Hubble, BupHa ganekas kapnukoBas
nnaxera [InyToH 1 NATb ee CNYTHUKOB. 3eNeHbIM
KO/bLOM 06BeieH nocneHMit U3 HUX NO NOPAAKY
OTKpbITUA — P5, nony4usLumii npepsaputensHoe
o6o3HaueHne S/2012 (134340) 1. lanbHeiime
Ha6noeHUA 3TUX 06LEKTOB NOMOTYT CneyuanucTam
CNNaHMpOBaTh UX CbeMKY MEXNNaHEeTHOM CTaHumeil
New Horizons (NASA), KoTopblii foSKeH nopneTeTb
K MnytoHy B nione 2015r.

www.universemagazine.com



MOMeHTa cBoero ob6pa3oBaHUA Halla NAaHeTa HEOAHOKpAT-

HO CTaAKMBaAaCb C MHOFOUMCAEHHBIMW acTEPOMAAMU pas-

AMYHbIX pa3MepoB. OCOBEHHO YaCTO TaKUE CTOAKHOBEHUS
NPOWCXOAWAV B APEBHME 3MOXM, KOTAQ MPOCTPAHCTBO B OKPECTHOCTAX
3eMHOM 0pbUTbI HE BBIAO «PACUMLLEHO» OT OCTATKOB MPOTONAAHETHOMO
MaTtepuana. HepaBHUM «BU3UT» KPYMHOTO METEOPUTA, B3OPBABLUEroCs
Haa KOXHbIM Ypanom,! yeeAUTeEAbHO MPOAEMOHCTPUPOBAA, UTO C «yTpPo-
301 U3 KOCMOCa» HaM MO-MPEXHEMY CAEAYET CUMTATLCS.? BO3MOXHbIE
NMOCAEACTBUA CTOAKHOBEHWI Y)KEe HEOAHOKPATHO MOAEAVPOBAANUCH M
OMUCbIBAAUCb, aKTUBHO MAET M3YUeHWE acTPOBAEM — METEOPUTHBIX Kpa-
TEPOB, OCTaBLUMXCS NOCAe HKX.2 C APYroi CTOPOHbI, MPOAETbI acTepou-
AOB AaXe Ha HEOOABLLMX PACCTOSHUSX OT 3eMAM 6E3 CTOAKHOBEHWUUIA He
0Ka3blBakOT Ha HEE NPAKTUYECKM HUKAKOIro BAMSIHWSA. A KaK «nepexuBa-
t0T» NOAOBHBIE COAVXKEHMSI CaMK acTEPOUABI?

3TKM BOMPOCOM 03aAauMACa Npodeccop naaHeTororMm Macca-
YyCEeTCKOro TEXHOAOrMUYECKOro UHCTUTYTa Pruapa bunHseas (Richard
Binzel, Massachusetts Institute of Technology). Ero uccaepoBanus
NoKa3blBatoT, YT0O MHOTME MaAble Tena COAHEUHOM CUCTEMBI BO Bpe-
MS NPOAETOB BOAM3U 3EMAU UCTbITLIBAIOT NMPUAMBHbBIE BO3MYLLEHWS,
AOCTaTOYHbIE AASI TOTO, UTOObI BbI3BATb 3aMETHYH CENCMUUYECKYHD
aKTMBHOCTb. KOCMOHaBT, KOTOPbIV OKaXeTcs CBUAETEAEM «aCTepo-
MAOTPSICEHMSA», CMOXET YBUAETb, Kak acTeporaHan NoBEPXHOCTb
onyckaeTcsl MU MOAHMMAETCS C aMMAUTYAON HECKOAbKO CaHTUMETPOB,
HaA Hel Bo3HOCATCA 0bAaKa MblAU, C KPYTbIX CKAOHOB CKaTblBatoTCst
OTAEAbHbIE KPYMHble 06AOMKKM. Bce 310 cnpaBeAAMBO MO OTHOLLEHUIO
K 06bEKTAM, NPEACTaBASIOLLMM COOO0M «Kyuu LLEOHS» — MOHOAUTHbIE
KaMeHHble UAM METaAAMYECKME TeAd, KOHEYHO Xe, HAMHOTO Ayylle
NPOTUBOCTOAT MPUAMBHBIM AepOpMaLMAM.

Ha MbICAb 0 TOM, YTO NOAOOHBIE COOBLITUSI B ONPEAEAEHHbIX
CAyYasix UMerT MecTo, Puyapaa BUH3eAs1 HAaTOAKHYAU pe3yAbTaTbl
CNEeKTPaAbHbIX UCCAEAOBaHWUI OKONO3EMHbIX acTepomnAOB. C TeueHu-
eM BPeEMEHW UX NOBEPXHOCTb TEMHEET U NPUOBPETAET KpacHOBATbIN
OTTEHOK NOA AEMCTBUEM COAHEYHOTO U KOCMUYECKOTO U3AYYEHMs, a
Takxe 6Aaropaps NOCTosiHHOM 60MBaPAMPOBKE MUKPOMETEOPUTAMM.
OAHAKO CPEAM ManAbIX TEA, PETYASIPHO COAMXKAIOLLIMXCS C 3EMAEW,
06HapPYXMAOCb HECKOABKO 0OBEKTOB, LIBET KOTOPbIX CBUAETEALCTBY-
€T 0 TOM, YTO OHM MOYTU HE NOABEPXKEHbBI TAKOMY «KOCMUYECKOMY
BbIBETPUBAHUIO». YUEHBINM CUMTAET, UTO «CBEXEE», BOAEE CBETAOE
BELLLECTBO MOXET NOAHMMATLCS K MOBEPXHOCTH U NEepeMeLLMBaTbCA
C NOTEMHEBLUMM BAAroAaps «acTepPOUAOTPSICEHUSIM», Bbl3BaHHbIM
3€eMHOW rpaBUTaLMen. Heprum NPUAMBHOIO B3aMMOAENCTBUA MHO-
rA3 OKa3blBaeTCA AOCTATOUHO, UTOObI MEAKME YaCTULLbl BHELLIHUX

Anpenb 2013

HOBOCTWN CONHEYHOW CUCTEMBI

CAOEB acTepouaa BOOOLLE OTAEAMAUCH M PACCEAAUCH B KOCMUYECKOM
NPOCTPaHCTBE.

LA ManbIx TEA HEAB3S UCMOABL30BaThb LKaAy Puxtepa, No KOTopow
OLIeHMBAETCA MOLLHOCTb 3eMAETPACEHNUI. BMmecTo aToro «acte-
POUAOTPACEHNUSA» NPEANOXKEHO U3MEPSATb B €AMHMLAX YCKOPEHMSA
(1g - yckopeHwe, Bbl3biBAaeMOE CUAOW TSXXECTU Ha NOBEPXHOCTH
3eMam). AcTepomnaHan cemcmuyeckan akTMBHOCTb NPEANOAOXHUTEABHO
HaxXOAWTCS B AMANa3oHe OT ThICAYHbIX A0 MUAAMOHHbBIX AOAEN . ITO
WCKAKOUYUTEABHO MaAble BEAWUMHbI, HO MO CPABHEHWUIO C CUAOK Npw-
TAXKEHMS CaMUX acTEPOMAOB Takne BO3MYLLEHUS BMOAHE OLLYTUMbI 1
MOTYT UrpaTb 3aMETHYIO POAb B UX 9BOAIOLIMM.

YpauHOM BO3MOXHOCTbLIO AASt TPOBEPKU AOTaAOK Npodeccopa
BuH3eAa ctano coanxeHre ¢ 3eMaeit A0 paccTosiHUs MeHee 30 Thbic.

KM OTKPbITOrO B NMPOLLAOM FOAY «<HEOECHOTO KaMHs1», MOAYYMBLLIETO 060-
3HaueHne 2012 DA14.5 OH NOAOLLIEA K HAM AOCTATOUHO BAM3KO Kak AASI
TOro, UT06bI MOABEPTHYTLCS MPUAVBHBIM AEDOPMALIMSM B FpaBUTaLMOH-
HOM MOA€E HaLLIEN NAAHETbI, TaK U AAS TOTO, UTOObI TakWe AedopmaLmnn
MOXHO ObIAO 32PErMCTPUPOBATH C NMOMOLLIbH HA3EMHbIX MHCTPYMEHTOB.
[A@BHbIM M3 HUX cTan 70-meTpoBbIr papap NASA B fonacTOyHE, yke
HECKOABKO AECATUAETUI «CHabXatoLLMIA» aCTPOHOMOB AETAAbHbIMM
CHYMKaMK CpaBHUTEABHO BAM3KMX HEOECHBIX TEA.S PAAMOAOKALIMOHHBIE
AaHHble ByAYT UCMOAB30BaHbI AN CO3AAHUSA TPEXMEPHOM aHUMALIMK
dopmbl 06bekTa BO BpeMsi NpoAeTa. Ha onTrueckux obcepBaTopusx
BEAUCb HABAOAEHWS LBETA Y BUAMMOW APKOCTU acTEPOMAA, a TaKxke
NePUOAMUHOCTU ee korebaHWI, CBSI3aHHOM CO CKOPOCTbIO ero BpalLle-
HUSI BOKPYT CBOEN OCU. Pe3K1e 3MEHEHMsI AtoBOro 13 3TUX NapameTpoB
MOTYT ObITb MPU3HAKOM «@CTEPOUAOTPACEHHS. 0BPaBOTKY NOAYUEHHBIX
PE3yALTaTOB CMELMANMCTbI MAGHUPYHOT 3aBEPLLMTL K CEPEAVHE MoAa.

Uctounuk: Possible Seismic Activity on Asteroid 2012 DA14. —
NASA Science, Feb. 14, 2013
TBMB N22-3, 2013, cTp. 40

S BMB N212, 2011, cTp. 19; N212, 2012,

2BMB N27, 2011, cTp. 4 cTp. 24

3 BMB N24, 2006, cTp. 36 S BMB N27, 2011, cTp. 16; N27, 2012,
p

“BMB N212, 2012, cTp. 35 cTp. 23
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KHUIM HA ACTPOROMWYECKYH) TEMATUKY

OK13. Opecckuii
ACTPOHOMMYECKMIA KaieHAapb
Ha 2013 r.

A030.

Apxanrenbckas U.B.,
Po3zentans U.J1.,
Yepuuu A. [1.
Kocmonorus u ¢pusmye-
CKMii BaKyyM.

B 3710/ KHUre et peys

0 TUnoTe3e KOCMMYECKOr0
BaKyyMa, O MHOrOMEPHBbIX
KOCMOMIOTMYECKVX MOLENSX
(kak ¢ komnakTuLmMpo-
BaHHBIMM, TaK M C MakpOCKOMMYECKAMM AOMON-
HUTENbHBIMY M3MEPEHNSIMM), @ TAKKe O [PYrX
1aesix, BOSHUKLLMX B GU3MKe Moz, BAUSHUEM
HOBEMLLMX OTKPBITUiA B KOCMOOTUM.

ACTPOHOMI4YHUA
KANEHOAP

FAO13 (Ykp).
ACTpPOHOMIYHMIA

KaneHpap Ha 2013 p.
(FAO HAHY).

5025. BepHavkwid A.
TauHcTBeHHaa nnaHeTa
3emns.

Hawa nnaneta xpaHut
€eLLe Hemaro TaiiH. 9ta
KHUra pacckasbiBaeT

00 yAVBUTENbHBIX,

NOPOI HENOCTUXMMBIX
ABNEHMSX, HAO/IOAAEMbIX
B atMocdepe,
ruapocoepe 1
nutochepe 3eMin. YueHble NbiTaloTest HaliTh
1M 0OBSICHEHME, OfiHA TUNOTE3a CMEHSIET
Apyryio. Ho A0 C1x Nop 0AHO3HAYHOO PelLenus
3arafiok NNaHeThbl Mo UMeHN 3eMAs Y HUX HeT.

U p
rm bpaiian
>ATPUH

[022. 'pun B. CkpbiTas peanbHOCTb.
AsTOp pucyeT yauBuUTENbHO Gorarbiit
MWP MYNILTUBCENEHHBIX M Npefiaraet
yuTaTensam npocneaosarb BMeCTe ¢

HUM Yepes napannenbHble BCENEHHbIE
Mo NyTu, BeAyLYEMY K NO3HAHUIO UCTMHBI.

B027. Bopoaexko B.A.
Ot BonbLuoro B3pbiBa
K)KM3HM. JKCKYpC

B MUPO3AaHMe.

B HacTosiuei kuure
KparTko M3naratotcs
CBEJEHNS O TOM, Kak

11 KOT/1a BO3HWKIA HaLla
BcenenHasi, ConHeyHas
CUCTEM, KaK 3apoX-
[lanach 1 passuBaNnach
XU3Hb Ha 3emne, kak No3HaBasICs BO MHOrOM
elLle Manon3yyeHHbIi MUp.

or, _°
Bonbl.uoro

B010. BunenkuH A. Mup MHOrMX MMpPOB.
B cBOE NONyNsipHO HANMCaHHOI KHWre npo-
eccop yrmeepcureta Tadrea (CLLIA) Anexc
BUNEHKH 3HaKOMUT yuTaTens C NOCHESHUMUA
Hay4HbIMM IOCTUXEHUSIMM B Cepe KOCMO-
JIOrMM W M3naraeT COOCTBEHHYIO TEOPUIO,
[I0Ka3bIBAIOLLLYIO BO3MOXHOCTb U 1aXe
BEPOSTHOCTb CYLLIECTBOBAHMS BECHMUCIIEHHBIX
napanenbHbIX BCENEHHbIX. BbiBoabI M3 €ro
TUNOTE3b! OLLESIOMIISIOT. ..

B030. BaitnGepr C.
MeuTbl 06 OKOHYaTENb-
HOM TEOPUMU.

B cBOE KHUre aBTop A3eT
OTBET Ha MHTPUTYIOLLME
BONPOCH!: «[loyemy kaxaas
nonbITka 06BSICHUTb 3aK0-
Hbl NPUPOZbI YKa3bIBAET Ha
HEOOXOVIMOCTb HOBOTO,
6Gonee rny6okoro aHanMsa?
Moyemy camble nyuiuve
TEOPUM He TONBKO IOTWYHbI, HO 1 KPACcHBbI?

Kak noBnmsieT okoHyaTenbHas Teopus Ha Halue
dunocodckoe MUPOBO33PEHNE?»

[011. Framoe A.

Mosi MupoBasi nuHus:
HedopmanbHas
aBrobuorpadus.

ABTOP KPYMHbIX OTKPLITHIA

B 06/1aCTV TEOPETUYECKOH
u3uKm, a Takke GrecTawmii
nonynspu3aTop Hayku. Mol
panbl NO3HAKOMUT YUTaTens
¢ ero asTo6uorpadueit,
HanuCaHHo B yBNekatenbHon Gopme.

[ns yuTarenit Gu3nkoB 1 HeM3nKoB,
MHTEPECYIOLUMXCS UCTOPUEN GU3IKI 1 KN3HBIO
3aMeyaTesbHbIX Y4eHbIX.

[030. FonpGepr A.
BceneHnas. PykoBog-
CTBO N0 3Kcnya-
Taumm. Kak BbDkuTh
cpenu YepHbIX Abip,
BPEMEHHbIX napa-
[IOKCOB M KBaHTOBOW
HeonpepeneHHOCTH.
91a KHUra — naeanbHblit
nyTeBOAUTENb MO CaMbIM
VHTPUYIOLLWM BOMPOCaM
COBPEMEHHON HU3NKK.
IOmop, napanoKcanbHoCTb, YBEKaTENbHOCTD
11 LOCTYMHOCTb U3NOXEHWS CTABST 3Ty KHUY HA
0Hy nosiky ¢ 6ectcennepamm .Mepenbmaxa,
C.XokuHra, b.BpaiicoHa 1 b.MpuHa.

[020. pun B.

TkaHb KocMoca.
MpocTtpaHcTBo,
BpEMS ¥ TEKCTypa
peanbHoCTH. bpariaH
TPYH — 0aNH U3 BEYLX
u3UKOB COBPEMEH-
HOCTV — NPUITALLIAET HaC
B 04epeIHOe YaMBUTENb-
0) Hoe nyrewecraue Bry6h
MMPO3[aHIAS, KOTOPOe
MOMOXET Ham B COBEPLLIEHHO MHOM Pakypce B3rs-
HYTb Ha OKPYXAIOLLIYIO HAC AEMCTBUTENBHOCTb.

B knure paccmatpusaloTcs pyHaaMeHTasbHbIe
BOMPOCbI, KACAIOLUMECS KNTACCMYECKOI (ranku,
KBAHTOBOW MEXaHKM 1 KOCMOTOTVN.

FEABIOCTH

1021. Fpuu B.
AneraHTHas Bcenek-
Hasi. CynepcTpyHbl,
CKpbITbIE Pa3MEpHOCTN
M NONCKN OKOHYaTeNb-
Hoii Teopum. Coyetast
Hay4HOE OCMbICTIEHNE

1 U3NOXEHHE, CTOMb

e 3IeraHTHoe, Kak u
00bACHEHWS, laBaEMble
Teopweii, aBTop CpbIBaET
3aBECY TaMHCTBA C TEOPUM CTPYH, NPEACTaBNsis
mupy Bcenenhyio, cocTosiuyto u3 11 namepeni,
B KOTOPOIA TKaHb MPOCTPAHCTBA PBETCS W BOC-
CTaHaBNMBAETCS, @ BCS MaTepusi NOPOXAEeHa
BMOPALMSAIMI MUKPOCKOMNYECKIX NETENb SHEPTUN.

3030. 3axapos B.
Tarotenue. OT
Apuctotens no
SiiHwTeiHa.

B aTOM y4ebHOM
nocobuu uanaraetcs
pensTMBMcTCKas
mexaHuka. OCHoBHOE
BHUMaHWe yaensetcs
TEOPUM TArOTEHNS 1
KOCMONOru.

Knura paccuutada Ha
npenopasatenei u CTyAEHTOB BY30B; Takxe
6yneT noneaHa yunuTensM 1 y4awmmes cTapiumx
KNaccos.

1010. Upamc .M.
PeBoniouuu B acTpo-
HOMMM, KOCMOJIOTUM

1 ¢pusuke. B knure B
Ka4ecTBe nocneaoBarelb-
HbIX MEPENOMHbIX 3TarnoB

B PasBUTN ECTECTBO3-
HaHWs BbIENEHbI YETbipe
rno6abHble eCTECTBEHHO-
Hay4Hble PEBOMIOLMM (apu-
CTOTENeBCKas, HbIOTOHOBCKAS, SMHLLTEIAHOBCKAs
11 NOCTAMHLUTEIHOBCKAS). Kaxpas U3 Hux
0JHOBPEMEHHO NPOMCX0AMSA B aCTPOHOMMM,
KOCMOJIOTUM 1 pu3vke, COMPOBOXAASCH
paavKasnbHbIM N3MEHEHNEM KOCMOJIOTUHECKMX
NPeACTaBneHui n G1anyeckoro GyHaameHTa.

K020. Kynukosckwi IN.T.
CnpaBo4HuK JllobuTens
acTpoHomum. B cnpasoy-
HIKE U3NaraloTcs 38041

1 METO/Ibl COBPEMEHHON
aCTPOHOMMM, [IAeTCS
OnucaHve HebeCHbIX 06b-
€KTOB — 3B€3/l, MaHET,
KomeT u ip. OnucbiBaioTcst
METOZbl aCTPOHOMMHYECKIX
HabmIoaeHA, JOCTYMHbIE oBuTensM. OBLUMPHBIA
CIPaBOYHbIi MaTEPUAN MONHOCTbIO OBHOBNEH

11 OTPaXaeT nocrneaH1e A0CTUXeHMS. CripaBodHK
npeaHa3HayeH 1 aCTPOHOMOB-JIlOGUTENENA,
npenojiaBaTeneii aCTPOHOMIM, Y4aCTHUKOB
aCTPOHOMMHECKVIX KPYXKOB, JIEKTOPOB.

J1040. Neem .
TMyreBopuTenb No
3Be3nHoMy HeOy.
TyreBoayuTens No
33BOPXVIBAIOLLIM
KpacoTam HO4HOro
HeBOCKIIOHa.
TMoMrmo KapT 3Be3a-
HOro Heba, kHura
COLEPXUT CBELEHIS
00 UHTEpECHEILLMX
aCTPOHOMUYE-

CKuX 06beKTax,
PeKOMEHTALMM o
VX HABMOAEHNAM, & TAKOKE OMCAHMSI HEOOXOMMMBIX
VHCTPYMEHTOB.

1010. Mepenbman 9.U.
3aHumarenbHas acTpo-
HOMMS.

B yBnexarenbHoii ¢popme
pacckasaHo 0 BaXHENLLMX
SIBNIEHMSIX 3BE3[HOT0

Heba. MHorve siBnexms,
KXYLLMECS MIPUBLIYHBIMM
11 06blAEHHbIMM, NOKa3aHbI
C COBEPLLEHHO HOBOA

1 HEOXUAAHHOM CTOPOHI,
PACKPbIT UX [EACTBUTENbHBIV CMbICT. Pa3BepHyTa
LUMPOKasi KapTiHA MUPOBOIO MPOCTPAHCTBA U
MPOMCXOLSILLMX B HEM YAMBUTENbHBIX SIBJIEHMIA,
BO30YXZAIOLLMX MHTEPEC K YANBUTENBHON Hayke —
aCTPOHOMMM.

1025. Mepenbman M.

HaGniopenns

1 o03apenusi, unm Kak

GU3NKM BbISBASIOT

3aKOHbI NPUPOAbLI.

Ot Apucrotens

Ao Hukonbl Tecnbl.

Bce Mbl 3HaKoMbl

C OTKPBITUSIMY, CTaBLLMMI
/ 3aMETHbIMI BEXamn

Ha NyTU NOHMMAHNS YENIOBEKOM 3aKOHOB

OKPYXAIOLLEr0 MMPa: HauuHasi C fOraakm

Apxumesia 0 BenM4MHe Cuibl, AEVCTBYIOLEN Ha

MOrPYXeHHOe B XWAKOCTb TeNO, U 3aKaHuMBast

HOBEILLMMM TEOPUSIMU CKPbITLIX PA3MEPHOCTEl

MPOCTPAHCTBA-BPEMEHN.

11026. Nepenbman M.
HaGnioaeHus n o3ape-
Hus, unn Kak pusukmn
BbISIBNSIIOT 3aKOHbI NpH-
popabl. OT KBaHTa 0 TEM-
HoiA MaTepu. Kunura He
NPOCTO 3aXBaTbIBAET — OHA
MO3BOMISIET NO4YBCTBOBATH
09 NOCBSILLEHHbIMW B
BENMKYIO TaHy. BmecTe ¢
aBTOPOM Bbl Gy/ieTe BOCXVLLIATLCS KPACOTOi MUpO-
3M3HVS 1 YOVBNSTHCS HEOXVLAHHBIM 033PEHNSIM,
KOTOPbIE MOMOIYT 3Ty KPacoTy packpbiTb. 31a
KHUra pacckasblBaeT O BELLaX, KOTOpbIE Mbl He
MOXEM YBUAIETb, HE MOXEM MOHSTb C TOUKV
3pEHNS 00blAEHHOM, GbITOBOI JIOTUKA.

[1027. Nepenbman

M.E. I. ANIOYEMY

3TO TAK? dusuka

BOKPYr Hac

B 3aHUMATENbHbIX

6Gecepax, Bonpocax

¥ oTBETax. B kHure

co6paHo bonee

400 3apa4-BONPOCOB

no dusmke (BMecTe
0TBETaMM), KOTOPblE

yallle BCEro BO3HMKAIT

WM, N0 KpaiiHei Mepe, AONXHbI BO3HUKATb

Y KaX[oro No603HaTeNLHOTO NOAPOCTKA NPy

B3rnsiae BOKpyr cebs.

T M

A IIO'-IEM
3TO TAK?.]

*Q6Lan CTOMMOCTb 3aKa3a 6)’AeT COCTOATb U3 cmeapHov'l CTOMMOCTU KHUI NO YKa3aHHbIM LieHaMm U NAaTbl 3a NOUYTOBbI€ YCAYTH.
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KHUIM HA ACTPOHOMWYECKYH) TEMATUKY

B.T. CypawH

PAZEEOKA
OaneKux nnaHer

C042. CyppuH B.T'. Pa3senka
[anekux nnaHet. Meyta kaxaoro
aCTPOHOMA — OTKPbITb HOBYIO MNAHETY.
PaHblue 370 Cnyyanoch PefKo — ofHa-
nBe 3a cTonetue. Ho B nocnegHee Bpems
MNaHeThbl OTKPLIBAIOTCA YacTo. B kHure
pacckasaHo 0 TOM, kak BENCh W BELYTCS
noucku nnaHet B ConHeyHon cucteme

11 32 ee npefenamu.

1028.
M E Meparame
1. ATIOYEMY

3T0 TAK?

duauka B rocTsx

y ApYrux Hayk

B 3aHUMaATENIbHbIX
6ecenax, BOnpocax

1 OTBETAX.

B kHure cobpaHo
6Gonee 400 3apay-
BOMPOCOB MO HU3MKE,
a Takxe Gronoruu,
reorpadun u
aCTPOHOMMU (BMECTE C OTBETaMM).

O7 BonLWOoro B3pspa |
A0 YCKOPEHHOTO

OF'KBaPKOB,-
[0 CYNEPCTPYH

L3
-"'r_\‘ : SR o
ﬂ ol £
| ;s :

X020. Xean M.I. Hencrosas
Bcenennas: OT Bonbuoro B3pbiBa
10 YCKOPEHHOrO pacluMpeHus, ot
KBapKOB [10 CynepcTpyH. Paccma-
TPMBAIOTCS NPOBNEMbI POXIEHMS HaLuel
BceneHHoit B pesynbrate bonbiuoro
B3pbIBA, UCCNEAyeTCs duHanbHas CTaans
3BONIOLMM 3BE3[1, KOCMUYECKUIA BAKyyM
KaK aHTurpasmraums.

[1032. Monogsa A.I.
3aHumarenbHas
acTpoOHOMMS.

B kHure npeacras-
JIEH YBNEKATENbHbII
matepuan B UrpoBoii
dopme: «410? Mne?
Korpa?», KpoccBOpAOB
1 YalHBOPAOB, TECTOB,
[LETEKTUBHbIX aCTPO-
HOMUYECKUX TEKCTOB B
CTUXOTBOPHOW HOPME K
3aHUMATENbHBIX BOMPOCOB.

YuTatenb COBEpLINT MHTEPECHOE MyTeLle-
CTBUE B MUP HEOECHbIX TEN 1 SBNEHNN, y3Ha-
€T UCTOPMIO KOCMUYECKNX OTKPBITHIA U T.N.

[1009. Bannon C. Atnac 3Be3gHOro
He0a. ATnac npeaHasHayeH ans Toro,
4T06bI 06ECNEYMTD Nt0BMTENEI aCTPOHO-
MU BCel HeobxoaMMoi MHbOpPMALMeil,
MO3BONSIOLLEI UM NEFKO MPOKNAALIBATL
nyTb MO HOYHOMY Heby. OH BKlo4aeT
KapTbl, OXBaTbIBaloLLye 60MbLLIME Y4aCTKM
Heba, n bonee AeTaNbHbIe KAPThl KAXA0T0
CO3BE3AMS B OTAENLHOCTM.

1050.

Mokpoeckuii B.B.

Kocmoc, BceneHHas,
By Teopusi BCEro noytn

HOCMOC, BEENEHHAR,

TEOPHA BCEFD LR

RO - Korza 1 kak nosiBuioch

{ RS TIOHSITUE «eCTECTBO3-
HaHue» B COBPEMEHHOM
€r0 TPakToBKE?

Oxa3bIBatoT /1 MaTepm-
abHble Tena BsHME
Ha Bpemsi? MoxHo
CO3/1aTb YEPHYIO AbIPY UCKYCCTBEHHO? YTO Bbo
B Hayane BecenexHoii? Bynet nu paclumpenme
BcenerHoii npofonxarscst 6eckoHeyHo? Modemy
Mbl HE 3aMeYaeM OCTIbHbIX M3MEPEHHIA?

KAK 3AKA3ATb
B YKPAUHE*

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

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

info@universemagazine.com
Www.universemagazine.com

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

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

© @

[N =

11052. Monsixoea E.H.
Kocmuueckuii no-
JIET C CONHEYHbIM
napycom.

W3naraetcs Teopus
KOCMMHECKOro noseta
¢ ABuratenem ocoboro
TUNa — COJIHEYHbIM
napycoM, CO3AaoLLMM
Manyto, HO HerpepLIBHO
[Ie/ICTBYIOLLYIO TSy
Gnaropapsi iaBneHpuio
Ha HEro CONHEYHOro cBeTa. PaccmarpusaioTes
MONETHI C CONMHEYHBIM MApyCOM KaK B OKOJIO-
3eMHOM MPOCTPAHCTBE, TaK 1 B HANpaBeHu
ConHeyHoi cucTeMmbl, Hanpumep K Mapey...

C025. Cuthukos B.I.
1 no3Haio Mup.

Ko ecTb KTO B MMpe
3B€3[, M NNIaHeT.

13 yero coenabl
38e3bl? CBeTUT M
ConHug Bce Bpems
oavHakoeo? Moryt i
CTONKHYTBLCS MNAHETbI?
Ha kakoit nnaqere camble
BbICOKME ropbi? Moyemy
[BAraoTCs Matepuku?
Yo Takoe celicmuyeckmii nosic? Kak Meteoponoru
npe/ckasbiBatoT norogly? B KHUre ecTb OTBETHI HA
3T ¥ MHOTVE ApYrve BOnpockl. Kaxpablii noyemyyka
C Y/I0BONLCTBIEM W3Y4MT €€ OT KOPKI [0 KOpkm!

C037. Cypmmn B.T.
3Be3ppl.

Tpetbs kKHura u3
cepum «ACTPOHOMUS
1 acTpopuamka»
cozepxut 063op
COBPEMEHHbIX Npef-
CTaB/EHWIA 0 3BE3[1aX.
PacckasaHo o Ha-
3BaHUSIX CO3BE3AMI

1 UMeHax 3Be3f,

0 BO3MOXHOCTH X
HabNIoAEHMS HOYBIO U iHEM, 06 OCHOBHbIX
XapaKTepucTuKax 3Be3f W Ux knaccudukaummn

C050. Cemxke A.
YBnekartenbHas
acTPoOHOMMS.
Mpeanaraemas
IOHbBIM Y1TaTENSIM
KHUra no3HakoMuT
X ¢ Mudamu,
NIEreHaMN PasHbIX
HapoZIoB 0 3Be3/1aX,
NPOUCXOXAEHNM
3emnu 1 BeenenHoii.
WHTepecHble dakTbl,
3a/1a41 ¥ NpakTMyeckme paboTbl NOBLICAT
MOTMBALVIO K U3Y4EHMIO aCTPOHOMUM.

ACTPOHO-
WA

C041. Cypamn B.T.
Myrewectsus K Jiyne:
HaGnionenus, akc-
neavumu, uccneno-
BaHUsl, OTKPbITUS.

Khura pacckasbigaer o JiyHe:
0 €€ TENIECKOMMYECKIX
HaABMOAEHVSX, 00 M3y4eHI
€€ M10BEPXHOCTY 1 HefIp
aBTOMATYECcKV M anna-
paramu 1 O MATIOTVPYEMBIX
akeneayLwsix no nporpamme Apollo. MpyeeneHb!
VCTOPM4ECKVE U HAYHbiE JaHHbIe 0 JlyHe, doTorpadwm
11 KapTbl €€ MOBEPXHOCTH, OMVCaHIE KOCMIAYECKVX
annaparos. O6CYXaAIOTCS BOSMOXHOCTY fAJTbHEiALLIEro
VCCIEN0BaHMS JIyHbI, NEPCTIEKTUBLI €6 OCBOEHMS.

C060. Cuthukos B.I.,
LWanaesa I'.M., Cuthn-
koBa E.B.

Kro ects kT0 B MUpe
3BE3/, U NNaHer.

3 yero cpenatbl 38e3abl?
Csetut nn ConHue Bce
Bpems 0auHakoBo? Moryt
M CTONKHYTLCS NNaHeThI?
Ha kaKoit nnaxere camble
BbICOKYE ropbl? Moyemy
[nBuraiotcs matepuku? Yo
Takoe ceiicMuyeckuii nosc? YTo Bbi3bIBaET npu-
JmBbI? Kak MeTeoposiorv npeackasbiBatoT norogy?
OTBETbI Ha 3TV U iPYrve BONPOCHI Bbl HAiiAETe B
3TOM KHUre.

L1025.
Livonkogckuii K.3.
Tpyabl no Bo3pyxonna-
BaHMIO.
PaboThbl BblgatoLLerocs
PYCCKOr0 M COBETCKOrO
YYEHOr0, OCHOBONO-
NIOXHMKA COBPEMEHHOMN
KOCMOHABTUKI OTKPbIIN

: HOBYIO CTPaHMLL TEXHUKM
663 CyLIECTBEHHOTO NPUMEHEHMS! LOCTIXEHUIA
B 06/1aCTV MaTEMATUKN 1 MEXaHUKM. ABTOp UC-
N0/Ib30BaJT B CBOMX TPYAAX JLLb apudMETUKY,
anrebpy v Hayana aHanMaa 6ECKOHEYHO Maslbix
BEMYMH, 060CHOBAB C NOMOLLBIO HUX BCIO
DPaKETHYIO TEXHUKY...

4012. Yephun A1
busnka BpemeHu.
IoHstvie BpeMeHM — OfHO U3

| cambix YHOAMEHTAIbHBIX B
L | Haweil cvcTeme 3HaHuit. B
MPOCTONA 1 HArNsBHON $hopme,
663 1Cronb30BaHus Mare-
MaTv4eckyx hopmyn aTop
PaccKasbiBaET O PasBITUN Ha-
Y4HbIX NPECTABNEHVS O HEM,
00 OCHOBHIX MESIX COBPEMEHHOM DM3NYECKOI KOH-
LienLym BpemeHu. [aeTcst U3NoXeHNe BaXHEILLMX
BOMPOCOB (p31KN, CBSI3aHHBIX C MPUPOZON BPEMEHM:
OfHOPOAHOCTb BPEMEHI 11 33KOH COXPaHEHs Hep-
YN, OTHOCUTENBHOCTb OSIHOBPEMEHHOCTH, MPOLLToe
11 GynyLueb! BeeneHHoiA, CTpesia BpEMEHM. ..

4020. Yepuun A. 2.
3Be3abl  Pusnka.
[Mynbcapbl, BCMbIXMBa-
I0LLVIE PEHTTEHOBCKME
3B€3Mbl, YAVBATENbHAS
38302 SS 433, KOPOHbI
ranakTiK, KBasapbl,
PENMKTOBOE M3nyye-
HWE — [NABHbIE TEMbI
HACTOSILLEN KHUrW.
IpenHasqayeqa ans
CTY[EHTOB, NPENoAaBaTeNnei 1 LUMPOKOro Kpyra
3aUHTEPECOBAHHbIX YMTaTENEN.

4025.

Yepenawyk A.M.,
Yephun A.[.
BceneHHasi, Xu3Hb,
YepHble AbIpbl.

Yenosexa BCeraa uHTe-
PecoBaro, Fie OH XMBET,
0TKYAA BCE NOSBUIOCH, €CTb
JM Xv3Hb Ha Mapce v 4To co
BCEM 3TUM OyeT fanblue.

B KHure 1anoxeHo COBPEMEHHOE NMPeACTaBNeHm1e

0 BO3HWUKHOBEHWW W Pa3BuTUM BCeNeHHOM; 0 TOM, Kak
BEIYTCS MOMCKY XI3HI BHE 3EMIM 1 O pesynbTaTax
3TUX NOVCKOB; O hAHTACTUYECKVX CBOICTBAX YEPHbIX
IbIp V1 0 TOM, Kak WX Haxo[siT U «B3BELLMBAIOT;

0 CambIX MOC/EAHMX OTKPLITUSIX B aCTPODU3NKE.

¥010.
YnbmuwHaiipep .
PasymHasi Xu3Hb
B0 Bcenennoi.
ABTOp NbITaeTcs
06beAVHUTL 3HaHUS,
HaKonneHHble
Ye/10BEYECTBOM

B Pa3NIN4HbIX
obnactsax —
actpodusmke,
GUOXUMMM, FEHETHKE,
reonoruu. Ho B kHure, Kak 1 B COBPEMEHHO
Hayke, HeT OTBETA Ha BOMPOC, 4TO Xe Takoe
pasyM 1 Kakoea BEpPOSTHOCTb BO3HUKHOBEHMS
Pa3yMHOMN X13HM BO BCenenHoi.

PA3YMHASA HH3Hb
BO BCENEHHOM

3010. Mop, pea.
JIbxopmxa dnnuca.
Hanexoe Gyaywee
BcenenHoi.
[MpocyLiecTByeT v
Bcenentas ewe cto
MWNMapaoB net?

He npespatutcs nn
Halle HbHelHee
NPOCTPAHCTBO B HEkoe
MHOE NPOCTPAHCTBO

C MHbIMK pu3nyeckumMm 3akoHamn? Moxem
7 Mbl IPEACTaBUTL BOrocnosue OyayLen
BCENeHHoii? Benyme 6orocnosbl, punocodbl
1 yyeHble BMeCTe 06CYX/aIoT anekoe NpoLusnoe
V1 fanekoe byayuiee...

F040. AHumnuna ®.

Mo Ty cTopoHy 3Be3A.

Y10 HauMHaeTCS Tam, rae
3aKaH4vBaetcs BeenenHas?
B KkHure B xuBoit n
yBneKatensHoi gpopme
pacckasblBaeTCs O CaMbix
TOHKMX U CIOXHbIX Npo6ne-
Max KOCMOJIOTu 1 G13uKm
Mukpomupa. Knura Ha-
nu1CaHa Tak, 4To, C OAHON
CTOPOHbI, OHA ByAET MHTEEPCHA CrieLvan1cTam, a
C Jpyroi CTOPOHbI — MOHSTHA W AOCTYMHA YuTaTe-
ngm 6e3 Ppr3mnKo-mMaTemaTyeckoro 06pa3oBanms
1 [iaxe LWKONbHUKaM.

**UHpopmaumio o LeHax Aaa Poccuu, a Takke HHGOPMAaLMIO 0 GpopmaTe KHHUF, nepenAeTe U KOAMUECTBE CTpaHuLL, Bbl HaAETE Ha HalleM caiTe
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KOCMOHABTUKA

JKEHWVIHDBI

AnekcaHAap XenesHsakoB
akapeMUK PoccUiCKOM akapeMUu KOCMOHABTUKU UM. K.LLMOAKOBCKOro
cneunanbHO AAF XKypHana «BceneHHas, NpocTpaHCTBO, BpeMsA»

. N

€roAHS YXX€ HUKOTO He YAUBMUTL TEM

daKToM, UTO Ha OKOAO3EM-HOW Op-

6uTe paboTtatoT NpeAcTa-BUTEAbHU-
Libl NPEKPAaCcHO NOAOBMHbI YEAOBEUECTBa.
OHU TPYAATCA B KOCMOCE HapaBHE C CUAb-
HbIM MOAOM, M YacCTo WX AEATeAbHOCTb
OKa3blBAETCA PE3yAb-TAaTUBHEE, YEM Y KOC-
MOHaBTOB-MYXXUMH.

Ho aeno He Bceraa 06CTOSINO TaKWUM
06pa3omM. U xoTA nepBas XeHLMHa Co-
BepLIMAG KOCMUUYECKMWIA NOAET BCEro Ha
ABa ropa No3xe NnepBoro MyX4uHbl,* no-
TpeboBanoCh ellle ABa AECATKA AET, UTo-
Obl XEHCKWe NyTelecTBUA 3a MpeAeAbl
atMocdepbl nepectanm HbiTb PEAKOCTbIO.

Mepsbiiht Habop

O BO3MOXHOCTM MOAETA XKEHLLUW-
Hbl B KOCMOC KOHCTPYKTOPbI CTaAu 3aAy-
Mbl-BaTbCAl €Lle B TO BPEeMsi, KOrA@ LUAO
NPOEKTUPOBaHWE MNEPBbIX  MUAOTUPYeE-
MbIX KOCMMUUYECKUX Kopabnel - «Bocto-
ka» B CCCP 1 Mercury B CLLA. Yxe Toraa
6bIAO MOHATHO, YTO HEKOTOPbIE HOPTOBLIE
CcUCTEMbI (B MEPBYIO OYEPEAb — CUCTE-
Ma XM3HeobecneueHus)) AOAKHbI MMETb
CBOW 0COBEHHOCTU B 3aBUCUMOCTU OT TO-
ro, KT0 HaxoAMTCA B KabWHe nuAoTa.

MpaBaa, «OCMbICAWTL» 3TW BbIBOAbI
TOrAa He BbIAO BO3MOXHOCTH: Kaxaasi 13
BEAUKWX AEPXaB CTPEMMUAACh NEPBOW OT-
npaBWTb YenoBeka Ha opbuty. Moatomy,
«CAENAB OTMETKY B OAOKHOTE», UHXEHE-

! Kak, HECOMHEHHO, NOMHAT HalW YuTaTenm,
€10 CTana CoBeTCKaA KOCMOHaBTKa BaneHTuHa
TepewkoBsa.

pbl 6POCKUAK BCE CBOM CUABI HA OCYLLIECT-
BAEHWE TAaBHOM 3apaun. OAHAKO HUKTO
W NPEeACTaBUTb cebe He MOr, UTO 3TUMHU
BOMpocamMu NPUAETCS 3aHATLCA He ue-
pe3 AecsiTb MAM ABaALATb AET, a BCEro
yepes rop NOCAe NEPBOro MOAETa B KOC-
Moc. MpuunHa 3TOro KpblAacb B MOAWUTU-
Ke - TOYHee, B ToW 6e3yMHOW FrOHKe 3a
KOCMWUYECKUMU NPUOPUTETAMM, KOTOpas
BeAacb B Hauyane 1960-x ropoB.

B Coetckom Coto3e BOMPOCOM OT-
NPaBKU XXEHLUMHbI B KOCMOC «03aAa-
UMAUCL», BO BTOPOW MoAoBUHE 1961 T.
MoroBapuBatoT, 4Yto MAEA MPUHAANEXA-
Aa Hukonato KamaHuHy, pyKOBOAMBLLEMY
NMOArOTOBKOM COBETCKMX KOCMOHaBTOB.
Tak 310 6bIAO, UAM XE WAEID BbICKa3aA
KTO-TO APYFOM — He CTOAb BaXXHO. h\aBHOE,
4TO NPEANOXEHME OCYLLECTBUTb XEHCKUM
MOAET paHblUe, YEM 3TO CAEAAIOT aMepu-
KaHLLbl, HALLAO rOpAYyto MOAAEPXKKY B py-
KOBOACTBE CTpaHbl. U pabota 3akuneaa.

OduuUManbHO UCTOPUSI MEPBOMO XXEH-
ckoro Habopa B OTPSIA COBETCKMX KOC-
MOHABTOB HauyanaCb MOCAE MNPUHATUS
Mpesvamymom UK KIMCC peweHusa Ne
10/XIX, paspeLuasLuero BoeHHO-BO3AYLL-
HbIM CHMAAM, B BEAEHUM KOTOPbIX TOrAa
HaxoAMAACb MUAOTMPYeMasi KOCMOHaBTH-
ka, Npou3BecT1 Habop elle 60 KypcaH-
TOB, B TOM YMCAE MATU XEHLUMH. AO KOHLA
roaa 6bIAM yTOUHEHbI TPEBOBAHUS, KOTO-
pble NPEAbABASIAVCH K KaHAMAATaM B KOC-
MOHABTKM, @ TaKXe CPOKU M NOPSIAOK
otbopa.

MepBbiit 3Tan otbopa NPOBOAUACH B

pamkax cTpyktypbl AOCAA®.? OH oxBa-
ThiBaA CMOPTCMEHOK M3 a3poknyboB Mo-
CKBbI, Pa3aHu, ApocaaBas, Kypcka, Opaa,
a Takxke uYreHoB cHopHbIX kKomaHA CCCP
no aBMaLMOHHbLIM BMAAM cropTa. Bcko-
pe B UK AOCAAD noctynuAu 3asBAEHUA
KaHAMAQTOB U Apyre AOKYMeHTbI. Bcero
6bIA0 paccMoTpeHo okono 800 «oTBopoU-
HbIX AEA».

B sHBape 1962 r. nepBUYUHbII «OTCER»
6blA 3aBEPLLEH, MOCAE YEFO HaNpaBAEHHUE
Ha MEAKOMMWCCHUIO MOAYUUAU 58 XKEHLLMH.
«[OPHMAO MEAMUMHbI» YAAAOChb MPOW-
T AVlb KaXAOW YETBEPTOM XEAALLEW,
YTO CBMAETEALCTBYET O TOM, HACKOALKO
XECTKUMMU ObIAM KpUTEPUK 0TOOPA. MocAe
MaHAaTHOM KOMWMCCHUU KaHAMAQTOK OCTa-
AOCb BCEro NATh: XXaHHa AMUTpUeBHa Ep-
KuHa, TatbsiHa AMUTpUEBHa Ky3HeloBa,
BaneHtnHa /AeoHupoBHa [loHOmMapeBa,
MpuHa BasiHoBHa ConoBbeBa M Banen-
TMHa BrapnmupoBHa TepelukoBa. OHKU-TO
1 obpasoBanM MNEPBYID XEHCKYIO rpyn-
ny B OTPSIAE COBETCKMX KOCMOHAaBTOB.
WX HayaAM roToBUTb K MOAETY B KOCMOC,
KOTOPbIM MPEAMNOAAranoCb OCYLLECTBUTb
B camMoM Havane 1963 ropa.

B Tom Xe coctaBe rpynmna npocyLue-
cTBOBaAa A0 OKTA6pa 1969 r., korpa oHa
6bina 0dULMANBHO

2 lo6poBonbHOe 061ecTBO COAHCTBUA
apmuu, aBuauum n gnoty.

«Cantor-7».

CaBuukas CeetnaHa EBreHbeBHa |

/ MepBas B MUpe XKeHIMHA, OCYLLECTBMBLLASA BbIXOA B OTKPbITbIN KOCMOC.
C 19 no 27 aBrycra 1982 r. B KauecTBe KOCMOHaBTa-UCCNeA0BaTeNs CoBep-
WMna nonet Ha Kopabnsax «Coto3 T-5», «C0103 T-75» U OpOUTANbHON CTAHLUK

C 17 no 29 nions 1984 r. B KayecTBe 60pTUHIKEHEPA Y4aCTBOBANA B 3KCNeAU-
L1 Ha Kopabne «Coto3 T-125 n opbuTanbHom craHuuu «Caniot-7». Bo Bpemsa
3Toro noneta CaBULKaA COBEPLUMAA BbIXOA B OTKPbITbIA KOCMOC.

ToToBUNackL Kk nonety Ha ctaHumio «Caniot-7» B 1986 r. B KayecTBe KOMaHAUPA
nepBoro B MMUpe YUCTO XEHCKOrO 3KMNaxa (TPU KeHLNHbI-KOCMOHABTa),

HO 3TOT NOJIET HE COCTOANCA.

24 BcenerHas), NPOCTPaHCTBO, BpeMs!

Paitg Cannm Kpu-
CTeH

MepBas amepuKaH-
Ka, nobbiBaBLIas

B Kocmoce (warmn
Challenger, 1983 r.).



nepb BCMOMHWM O TOM, Kak 06CTOSIAU Ae-
Aa «0 Ty CTOPOHY OKeaHan.

B AmepuKke UCTOpPUA XEHCKOro Mno-
A€Ta Hayanacb oceHbto 1959 r., korpa
nepBble acCTPOHaBTbl YX€ MNPUCTYMUAK
K TPEHUPOBKaM, HO AO KOCMMWYECKMX
CTApTOB ellle BbIAO AOCTAaTOUHO AAAEKO.

B centabpe AyyllMe aBuatopbl CTpaHbl
[ - cobpannch B Manamu Ha «ABUALIMOHHbIN
KOHBEHT™. Ero nocetvan ABa BEAYLIMX
NPEACTaBUTEAS aMEPUKAHCKOM aBuaLm-

NaBaanic (William Lovelace) v AoHanbp
~ ®aukuHaxep (Donald Flickinger). Mep-
R ~ Bbl ObIA AMPEKTOPOM YaCTHOM KAMHW-
KW, B KOTOPOM MPOM3BOAMACA OTOOP
acCTPOHABTOB AAA Mporpammbl Mercury,
BTOPOM NPEACTABASA MeAUUMHY Boer-
HO-BO3AYLLIHbIX cuA CLUA. Oba aKTMBHO
WHTEPECOBAAUCL BONPOCOM, FOTOBbl AU
b XEHLLUMHbI OTNPaBUTLCA B KOCMOC, ECAU
UM NPEAOCTABAT TaKyt0 BO3MOXHOCTb.
L MeauKM He OXuAaAM, 4To  Mo-
AaBAstOLLee OOABLIMHCTBO NpPETEHAEH-
TOK, C KOTOpPbIMWU OHW 6GecepOBanu Ha
KOHBEHTE, BbLIPA3WUT ropsyvee XeraHue
y4acCTBOBaTb B LUTypMe Kocmoca. bbl-
AO peLeHO NpPoBecT HeobxoAnMble 06-
CAEAOBaHUA. B kauectBe «MOAOMBLITHOMO
KpPOAMKa» BbIOpann 28-neTHIO  Axe-
“panbavHy Ko66 (Geraldyn Cobb), nu-
AOTa KomnaHuM Aero Commander. B
K;\'VIHVIKy NaBA3lica oHa Mnpubbina B GpeB-
- pane 1960 r. MccnepoBaHUS MPOBOAK-
 AMCb B YaCTHOM nopsiake, 6e3 ponycka
Decebl. UX pesyAbTatbl OKasaAuCb Ha-
bKO Xopolliu, yto Kob6 HanpasuAu
lopyto dasy TectupoBaHusi B Aabo-
IO FoCnuTans AAMUHUCTPaLMK MO
BETEPaHOB, a 3aTeM - Ha ABYyX-
0€ [MCUXOAOTUYECKOE U MEAU-
obcAepOBaHME Ha aBMacTaH-
akona Bo ®dnopuae. Mocae 3a-
GUHAAbHOW CTapuu TecToB
anM Kob6 MOAHOCTbIO roa-
€CKUM MOAETaM B COOTBET-
epuaMn NASA.
2 0 MPOXOXAEHUM AETYM-
0 06CcAEAOBaHUA U €ro

+
OHHO-KOCMMWYECKOW MEAULMHDBI: YUAbAM

y
h;
|

YutcoH Mer-
v AHHeTT

MNepBas xeHWWMHa,

KoMaHpoBaslasa Mexpay-
HApOAHOI KOCMUYECKOM
cTaHuuen. MupoBoii pe-
KOPACMEH CPepm KeHLUH
no CyMMapHOM ANUTeNbHO-
CTH npe6biBaHUA B KOCMOCE

Cemb amepukatok u3 rpynnel FLAT (First Lady Astronaut Trainees — Mercury 13), npu6binu Ha Mbic
KanaBepan B 1995 r. no npurnawexuio 3nnuH KonnunHs, nepBoif XKeHWMHbI — KOMaHAUPA KLATTAA.

CHMMOK caienaH Ha hoHe cTapToBoro komniekca 39B ¢ MHoropasoBbiM Kopa6nem Discovery.

CneBa Hanpaso: [xeHopa [xeccen (Crambay), Yonnu ®ank, xxeppu Ko66, ikeppu Tpyxunn (CnoyH),

Capa Patnu (fopenuk), Maiiptn Keinpkn, bepHaitc Cruama.

OTAMYHbIX pesyAbTatax ObIA0  CAENAHO
NaBA3MCOM Ha MEXAYHAPOAHON KOHe-
peHumnn B CTokronbme. OAHako B rpyn-
ny actpoHaBToB NASA ee He 3a4MCAWAK
- B LLitatax Ha TOT MOMEHT He 6bIAO CO-
OTBETCTBYIOLLEN MNpOrpaMmbl. A 4TO-TO
MEHSATb AAA YAOBAETBOPEHUS UbWX-TO aM-
6ULMIA HU Y KOTO XENAHUS HE BO3HWKAO.

Ho B CCCP CTOKrOAbMCKWMI AOKAQA
AOKTOpa AaBAaica OblA BOCMPUHAT UHA-
ye, CTaB «TOAYKOM» K Hauany MOArOTOBKM
)XEHCKOro noaeTta.

AMepPUKaHLbl XXe OrpaHUYUAUCHL HEOo-
duLManbHbiM oTbopom. B 1961 r. B Kau-
HUKe NaBAalica BbIA0 06CcAep0BaHO elle
25 petumu,. Mocnae noaBepeHHA UToros 12
U3 HUX BbIAM MPU3HAHbI MEAUKAMW FOA-
HbIMUW K CNeLanbHOM NOATOTOBKE B Kaye-
CTBE KAHAMAATOB B aCTPOHABTbI.

B rpynny, HblHE M3BECTHYIO Kak
Mercury-13 (MyXckasi rpynna Ha3sblBa-
Aack Mercury-7),> BolwAW: Pait Xapau
AnancoH (Rhea Hurrle Allison), Manpta
Kenpaxa (Myrtle Cagle), AxepanbauH

KoHpakoBa

Ko66 (Geraldyn Cobb), AXeHeT AWTpuMX
(Janet Dietrich), MapuoH Autpux (Marion
Dietrich), Mapu Yonnec ®aHk (Mary
Walles Funk), Capa Au lopeank (Sarah
Lee Gorelik), AxenH Bpurrc Xapt (Jane
Briggs Hart), AxuH XukcoH (Jean Hixson),
AvipuH NAeBepToH (Irene Leverton), Axe-
panbpMH TamuabtoH CaoyH  (Geraldine
Hamilton Sloan), BepHaiic Tpum6bA CTuA-
MaH (Bernice Trimble Steadman) n Axe-
Hopa Ctambay (Gene Nora Stumbough).
OAHaKo HUKOMY M3 HWX TaK U He

3 BMB N24, 2009, cTp. 5

MepBas xeHWMHA, y4acTBOBABLUAA B BIMTENbHOWU KOCMUYECKOM IKC-

neAauLMK, HA AAHHBI MOMEHT eAUHCTBEHHAnA rpaXkaaHka Poccuickon
®Mepepauum, netaBias B KocmMoc nocne pacnaga CCCP. Ee nepBbiit nonet
Havasncs 4 oKktabpa 1994 r. B cocTase 3KUNaxa Kopabnsa «Coto3 TM-20»,
BO3BpaLleHue Ha 3emnio coctoanock 22 mapta 1995 r. nocne 5-mecsayHo-
ro npe6biBaHNA Ha OpOUTANbHOM CTaHLUK «MUpX.

Bropoit noner KonpakoBa ocyuiectBuia Ha aMePUKaHCKOM LIATTNE

(374 pHa 17 vacos 21
MUHyTa 28 ceKyHa).

Anpenb 2013

Atlantis B kauectBe cneuuanucra muccum STS-84 ¢ 15 no 24 masa 1997 .
B nporpammy nosera BXoAuWa WeCTas CTbIKOBKA KOPa6,ia MHOropa3oBoro
MCNoNb30BaHMA CO CTaHumen «Mup».

BceneHHas), NpoCTpaHCTBO, Bpems]
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KOCMOHABTUKA

Konnuus
Jitnund Mapu

MNepBas amepuKaHKa,
KOMaH/0BaBLUAA «lIATT-
nom».

BcTpeyanmchb AeTUMLbl U C APYrUMM
NOAUTU-KAMW, C BOEHHbIMM, BbICTYMaAU
nepea KOHrpeccMeHamu. Ho ybeautb py-
koBoacTBO CLUIA B cBOEW NpaBoTe Tak U He
CMOTAU.

M paxe ctapt BaneHTUHBI TepeLLIKOBOW,
KOTOPbI COCTOSIACA BO MHOTOM 6Aaroaaps
AeATenbHOCTU Kobb 1 ee noapyr, HUYero
He U3MEeHUA. EAMHCTBEHHOW GpOPMaAbHON
yCTynkon co ctopoHbl NASA cTano HasHa-
ye-He AxepanbArHbl K066 KOHCYAbTaH-
TOM AVMpEeKTOopa areHTcTBa. paBaa, ¢ Hen
HU pasy HUKTO He COBETOBAACH.

Bckope  AeTuMubl  BO3BPATUAUCH
K cBOel 00blYHOM XM3HM, M Ha 30 AeT
06 31OM MHUUMaTMBE 3abbiAM Bce. Aaxe
MCTOPUKM BCMIOMHWAM O HEN TOABKO TOTAQ,
KOrA@ «<MWUP CTaA MHbIM».

Ha opbuTte - «YHaika»

Moka amepukaHku Beav 6opbby 3a
npaBo NoAeTeTb B kocmoc, B Coetckom Co-
t03e MPOAOAKAAACh MOATOTOBKA PeaAbHOro
XEHCKOTrO MOAETa. BblAO peLLEeHo, UTo XeH-
LUMHa nobbIBaeT Ha opburTe B XOAE BTOPOro
rpynnoBOro NoAeTa BMECTE C OAHUM U3 KOC-
MOHaBTOB-MYXUYMH.

OCHOBHbIM MKMAOTOM 6biAa BblbpaHa
BaneHTHa TepellkoBa, Aybrepom - Ba-
AeHTuHa lNoHoMapeBa. B kauecTse peseps-
HOro NMAOTa rotoBuAacb MpuHa ConoBbeBa.

MepBbiM B KOCMOC OTMpaBWAcs Banepuit
BbIKOBCKMIA Ha Kopabiae «Boctok-5». Mpou-
30LWA0 310 14 mioHA 1963 1. CnycTta ABa AHA
cTaproBan «BOCTOK-6», B KabuHe KOTOpPOro
HaxoavAach TepellkoBa. B kocMuueckom
3du1pe 3a3By4anu NO3bIBHbIE COBETCKMX KOC-
MOHaBTOB - «cTpeb» 1 «Haiikan.

MoneT NepBOMi KOCMOHABTKM MPOXOAMA
TpyAHO. C 3apaHWEM MO OPUEHTUPOBAHUIO
KopabAs oHa He cnpaBUAaCh, Kak U ¢ 6OAb-
LUMHCTBOM APYruX akcnepumeHToB. Octas-
ASINO XXEAATb AYULLErO 1 ee CaMOUyBCTBHE.

19 unioHA cnyckaembli annapat «Boc-
TOKa-6» COBEPLUMA MOCAAKY B Ka3axcTaHe.
Henoaaneky ot Hero Ha napatutote 6aaro-
MOAyYHO onycTuaach Tepelukosa.*

MTorM noneta okazanMCb BeCcbMa MAa-
YeBHbIMW. Kak BCMOMMHaA BMOCAEA-CTBUM
XypHanucT Apocnas fonosaHoB, Cepreit MNas-
AOBMY KOPOAEB MPOCTO KWMEA OT APOCTU:
«106bl 51 eLLe Korpa-HUBYAb CBA3AACS C XEH-
LwmnHamu! Hukoraab. Apyrve ouyeBuaUbl YT-

26 BcenenHas, npocTpaHCTBo, Bpens

Xenmc CbioseH
IxeunH

MupoBas peKopaCMeHKa
110 NPOACIKUTENBHOCTU
paboTbl B OTKPLITOM
Kocmoce.

BEPXAAHOT, UTO CAOBA ObIAV MHBIMM, <HE AN
neyatv». Ho cyTb Ta Xe.

Kak 6bl TO HU ObINO, XEHCKWUE MOAE-
Tbl B Kocmoc B CCCP npekpaTtuAMcb Ha-
AOATO. XOTA, CMPaBEAAMBOCTU PaAM, HAAO0
CcKasaTb, Uto B cepeanHe 1960-x ropoB
B paMKax nporpammbl «Bocxop» pac-
CMaTpuMBaACA BOMPOC O 3amnyCke MHO-
FOMECTHOIO KOPabASi C UMCTO KEHCKUM
akuMnaxem. lpyv 3TOM NpeAnoAaranoch,
YTO OAHA M3 YYaCTHULL SKCNEAULIMU COBEP-
LUMT BbIXOA B OTKPbITBIM KOCcMOC. Ho He
CAOXMAOCb — M3 CEMW HaMEYEHHbIX MO-
AETOB «BOCXOAOB» COCTOSINOCH TOABKO ABA.
OcTanbHble, B TOM UYUCAE U OKEHCKWUW»,
OCTaAWCb HEpeaAM30BaHHbIMMU.

A B oktabpe 1969 r. NEPBY XEH-
CKyto rpynny pacdopmu-poBasu. Aab-
HeWLwero cMbiCAa B €€ CyLLeCTBOBaHWUM
YX€ HWKTO He BWAEA: MNOAUTUYECKME
amMbuunn ObIAM YAOBAETBOPEHbLI, a pe-
aAbHbIX 3apay Nepep XEHLWMUHaMK Tor-
AALIHAA KOCMOHAaBTMKA MNOCTaBUTb He
MOrAQ, AQ M He XOTeAa - B Te TOAbl Nep-
BO€ MECTO 3aHMManA «BOEHHbIM KOCMOC»,
M OCHOBHbIE CBOMW YCUAUSI KOHCTPYKTOPbI
COCPEAOTOUMAM Ha 3TOM BOMPOCE.

BTopoi Habop

BTopoit xeHckuii Habop B COBETCKOM
Coto3e COCTOANCS TOAbKO B KOHLe 1970-
X rop0B. Yl BHOBb «M0 BUHE» aMEPUKaHLIEB.
Hesaponro ao atoro B CLLA 6bIA npon3Be-
AEH ouepeAHoi Habop B OTPAA aCTPOHABTOB
NASA, v BrepBble B HEM MPUHAAW yYacTue
XEHLLUWMHBI. pryeM BMoAHEe OdULMAALHO,
a He Tak, kak AxepansanHa Kobb v ee noa-
pyrn. K Tomy e - HapaBHe C MyXYMHAMM.
B pesynbrate B 0Tpsiae OKa3aAUChb Cpasy BO-
CEMb MPEACTaBUTEABHUL, NMPEKPACHOTO NO-
AQ.

B 3TMX yCAOBMSX TOrAQLUHWUM reHe-
panbHbIM  KOHCTpyKTOp HIMO «QHeprus»
BaneHTUH TAYLLIKO CMOT «NPOoBUTb» BbIABH-
HYTYIO UM HECKOAbKMMW FoOAaMM paHee
WA O BO30OHOBAEHMW MOAETOB XEH-
LLMH B KOCMOC. B pesyAbTaTe cocTosiBLUe-
rocs Habopa (TouHee, psiaa HabopoB., Tak

“ BaneHTuHa TepelkoBa U NPU3EMAUBIIMIACA
Tpemsa yacamu nosxe Banepwnit BbIKoBCKuMii cTanm
nocieAHUMMU KOCMOHABTaMM, OCYLLECTBUBLIMMIU
NoCajiKy B KaTanynbTUpyeMoM Kpecne, OTAeNbHO
0T CNyCKaeMoro annapara

Kak GopmMupoBaHKe rpynrbl PpacTaAHYAOCh
Ha TpW ropa) K MOAFOTOBKE MPUCTYMUAU
l[anmHa BacuAabeBHa AMeAbkuHa, EAeHa
MBaHoBHa AobpokBalurHa, Tamapa Cep-
reeBHa 3axapoBa, EkatepuHa AneKkcaH-
ApoBHa MBaHoBa, Hataaba AMUTpUEBHA
Kynewosa, WpuHa AmutpreBHa ANatbl-
weBa, Napuca puropbeBHa lNoxapckas,
UpuHa PyporbdoBHa MpoHUHa 1 CeBeTaa-
Ha EBreHbeBHa CaBULIKas.

Kak 1 13 coctaBa nepsoro Habopa,
M3 BTOPOrO B KOCMOCE MobblBaAa TOAb-
KO opHa - CaBuuKas. Ho 3aT1o ABaXAbl -
B 1982 1 1984 ropax. K Tomy xe oHa
CTana NepBOM XEHLIMHOW, COBEPLUMB-
LLIEN BbIXOA B OTKPbITbIM KOCMOC.

Y TAYLUKO MMEAOCb MHOFO MAEWN NO
yyacTuo «cAaboro nona» B KOCMUUECKMX
noAetax. KOCMOHaBTOK HEOAHOKPATHO Ha-
3HaYan B AYOAUPYHOLLME U PE3EPBHbIE
3KMMaxXHK, ObIAM OHW U B OCHOBHBbIX 3KMMNa-
xax. Ho, no pokoBoMy CTeUyeHWto 06CTos-
TEAbCTB, HU OAWH U3 3anAaHUPOBAHHbIX
NMOAETOB TaK U HE COCTOSIACS.

AMEpPUKaHKN — Ha «LLATTASX»,
IKoHaakoBa - Ha «Mwupe»

3aT0 aMepuKaHkW B Te FOAbl MO-
HacTosiLleMy «Pa3BEPHYAUCL», CAOBHO
HaBepcTbiBas ynyweHHoe. KoHeuHo, 3To-
My BO MHOFOM cnocobcTBoBaAu KopabAu
cemeincTtBa Space Shuttle.> Bmectuteab-
Hble U AOBOAbHO KOM®OPTHbIE, OHU 6e3
TPyA@ AOCTABASIAV Ha OpOUTY BCEX, KOFO
HYXHO ObIAO TyAa AOCTaBWTb, He 06pa-
LL1as BHXUMaHKA Ha MOA U BO3PaCT.

MepBon npeactaBuTenbHULIEN CLLA,
nobbiBaBlien Ha opbute, ctara CanAu
Painp B 1983 r. NoroBapvBaAu, 4To Ha
pPOAb NEPBOV aMepUKaHKWU-aCTPOHaBTa
ee Bblbpanu 13-3a dpaMuAnK - «ride» no-
AHMAWICKM 3HAUUT «EXaTb».

C TeX MOP MOAETbI XEHLLMH Ha «LIATT-
AaX»  CTaAM  PEryAsipHbIMU.  Pepkui
3KMMNaX He BKAOYAA B CBOM COCTaB NPEeA-
CTaBUTEAbHWL, NPEKPACHOM MOAOBWHbI
yenoBeuecTBa. Hepeako Ha 6opTy WX Ha-
XOAMAOCb ABOE, @ HECKOABKO pa3 — Aaxe
Tpoe. BbiAv CPEAN HMX U CMELMAAUCTBI, U
MUAOTBI, U AAXE KOMaHAMPbI SKUMAXEN.

ByAHWUHOCTb Cco0bLLEHUI 06 oUuepea-
HOM TOAETE aMEPUKAHKU MOABWUIAA Py-
KOBOAWUTEAEN COBETCKOM KOCMWYECKOM
nporpamMmMbl Ha MOAFOTOBKY HOBOTO 3Mo-
XaAbHOMO 3KCMEPUMEHTA - AAUTEABHOIO
npebblBaHUA XEHLLUMHbI Ha 6opTy opbu-
TaAbHOWM cTaHuuW. MpaBaa, peanr3oBaTb
3Ty 3aAYMKY YAQAOCb YXe NOCAe pacnapa
CCCP.

B 1994-1995 . B 5-MecsiuHOM
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. XEHLWHbI, NObbIBABLUUE B KOCMOCE

®AMUANA, UMS, OTYECTBO KO LECTS0 rOZA NOJNETOB OBLLAA NPOAOIKUTENBHOCTD
CCCP, POCCUMCKAA GEREPALUA .
Tepewkosa BaneHTUHa BAaanmmnpoBHa' 1 1963 2 AHS1 22 4. 50 muH. 8 cek.
Casuukan CBeTnaHa EBreHbeBHa? 2 1982, 1984 19 cyTOK 17 4. 7 MUH.
KoHaakoBa EneHa BAaAMUPOBHA? 2 1994, 1997 178 cyToK 10 4. 41 muH. 31 cex.
COE/IMHEHHBIE WTATbI AMEPUKM I
Paina Cannm KpucteH (Ride Sally Kristen)4 2 1983, 1984 14 cyTOK 7 4. 47 MUH. 32 cex.
@uwep SHH Aum (Fisher Anna Lee) 1 1984 7 cyToK 23 4Yaca 44 MVHYTbl S6 cekyHA
Pe3HunKk AoxyanTt ApAviH (Resnik Judith Arlene)® 1 1984 6 cyTOK 56 MUHYT 4 CeKyHAbl
CannmeaH KaTpuH Ayaiep (Sullivan Kathryn Dwyer) 3 1984-1992 22 AHS 4 Haca 49 MUHYT 7 ceKyHA
Kans Mapu Aymn3a (Cleave Mary Louise) 2 1985, 1989 10 cyToK 22 Yaca 1 MuHyTa 16 cekyHA
CeanoH Maprapet Pein (Seddon Margaret Rhea) 3 1985-1993 30 cyTOoK 2 Y4aca 22 MUHYTbI 15 cekyHA
Niocna LeHHOH MaTuAbAaa YaAAC
(Lucid Shannon Matilda Wells)s S 1985-1996 223 AHA 2 Haca 52 MyHy Tl 20 cekyHA
AaHbap BoHHY A>knH (Dunbar Bonnie Jean) S 1985-1998 50 cyTOK 8 4. 24 MVH. 44 cek.
Eﬁﬂl'ﬁﬁgn?""e“ Ayw3s LyamaH (Baker Ellen Louise 3 1989-1995 28 cyToK 14 4. 31 MuH. 41 cex.
TopHTOH K3TpUH PaiiaH Kopaeaa o
(Thornton Kathrin Ryan Cordell) a4 1989-1995 40 cyTok 1S 4acos 14 MnHyT 20 cekyHA
ArsunHc Mapuwa Cblo (lvins Marsha Sue) S 1990-2001 SS cyTok 21 Hac 47 MUHYT 46 cekyHA
Xblo3-Myndopa Muaam Iamsabet (Hughes-Fulford
Millie Elizabeth) 1 1991 9 cyToK 2 4aca 14 MmuHyT 20 cekyHA
é?z(aeggt"r']?H Tamapa 3Ansaber (Jernigan Tamara S 1991-1999 63 AHS 14ac 25 MUHYT 38 cekyHA

" [oABVH AviHAS MBKCUH (Godwin Linda Maxine) aq 1991-2001 38 cyTok 6 4acos 13 MUHYT 48 ceKkyHA
LAd>xkemuncoH Mai Kapon (Jemison Mae Carol) 1 1992 7 cyToK 22 4aca 30 MUHYT 24 ceKyHAbI
AsBuc HaHcn AxkeH (Davis Nancy Jan) 3 1992-1997 28 cyTOK 2 4Yaca b MUHYT 44 ceKyHAbl
Bocc AxkeHuc dnenH (Voss Janice Elaine) S 1993-2000 49 cyToK 3 Yaca 49 MUHYT 12 ceKyHA
Xeamc Cbilo3eH AxeliH (Helms Susan Jane)? S 1993-2001 210 cyTOK 23 4. 5 MUH. 43 cex.
Keppu HaHcn A>xeinH (Currie Nancy Jane) q 1993-2002 41 cyToK 15 4. 32 MUH. 49 cek.
O4yoa AaneH Nopu (Ochoa Ellen Lauri) a4 1993-2002 40 cyToK 20 4acoB 19 MUHYT 3 CeKyHAbI

| KoyAmaH KaTpuH Mpeiic (Coleman Catherine Grace) 3 1995-201 180 cyToK 3 Yaca 59 MUHYT 33 ceKyHAbI

Bebep M3pu daneH (Weber Mary Ellen) 2 1995, 2000 18 cyToK 18 4acoB 29 MUHYT 12 cekyHA
KoAAuH3 ianH M3apu (Collins Eileen Marie)® aq 1995-2005 36 cyTok 8 4acos 10 MuHyT 10 cekyHA
NoypeHc BeHaun BappueH (Lawrence Wendy Barrien) q 1995-2005 51 aAeHb 3 Yaca 5S MUHYT 58 cekyHA
CTtunA Cbio3eH /A\u (Still Susan Leigh) 2 06aB1997r. 19 cyTOK 15 YacoB 57 MUHYT 12 cekyHA
Yayna KannaHa (Chawla Kalpana)® 2 1997, 2003 31 cyTKkn 14 4acoB 54 MNHYTbI 27 CeKYHA
Xawvep KaTpuH MNatpucua (Hire Kathryn Patricia) 2 1998, 2010 29 cyToK 1S 4acoB 56 MUHYT 21 cekyHAa
KaBaHau AxkeHeT /AMHH (Kavandi Janet Lynn) 3 1998-2001 33 AHs 20 HacoB 7 MUHYT 46 cekyHA
MarHyc CaHapa Xonan (Magnus Sandra Hall)™© 3 2002-201 157 cyToK 8 4acoB 43 MNHYTbI 19 cekyHA
Is(gﬁg'r(ﬂ/“\ODEA Bneiip ConToH (Clark Laurel Blair 1 2003 1S cyTOK 22 Haca 20 MUHYT 22 CeKyHAbl
AHcapu AHiowe (Ansari Anousheh)’? 1 2006 10 cyTOK 21 4ac 4 MUHYTbI 37 CeKyHA
Hosak Nai3a Mapu (Novak Lisa Marie) 1 2006 12 cyTOK 18 4acos 36 MUHYT 48 cekyHA
CredaHnwuH-MNarinep Xaaemapun MapTa
(Stefanyshyn-Piper Heidemarie Martha) 2 2006, 2008 27 cyToK 1S 4acos 36 MUHYT 12 cekyHA
XurrmHbotam AxkoaH Sansabet Muanep
(Higginbotham Joan Elizabeth Miller) L 2006 12 cyToK 20 4. 44 MVH. 25 cex.
Yunanesimc Cannta AvH (Williams Sunita Lyn)™ 2 2006-2012 321 aeHb 17 4acos 15 MuHyT 30 cekyHA
KKonayann Tpenicu SaneH (Caldwell Tracy Ellen) 2 2007 n 2011-2012 188 cyToK 19 4acos 14 MUHYT
g/la%%rigglﬁapﬁapa Peaaunr (Morgan Barbara 1 2007 188 cyTOK 19 4acos 13 MUHYT 47 ceKyHA
Menpoi Namena 3HH (Melroy Pamela Ann) 3 2000-2007 38 cyTok 20 Hacl(c\)/zz MUHYTeI 30 ce-
YutcoH Merrn AHHeTT (Whitson Peggy Annette)’ 2 2002, 2007 374 pH$ 17 HacoB 21 MUHYTa 28 ceKyHA
YuncoH CtecdaHn AariaHa (Wilson Stephanie Diana) 3 2006-2010 42 pHA 23 Haca 46 MUHYT 58 cekyHA
Hainbepr KapeH AyaxknH (Nyberg Karen Lujean)’® 1 2008 13 cyTOK 18 4acoB 13 MUHYT 8 ceKkyHA
CtoTT Hukonb MaccoHo (Stott Nicole Passonno) 2 2009, 201 103 AHS1 5§ HacoB 48 MUHYT 39 cekyHA
MeTkod-A\nHaeHBoprep AopoTu M3apu
(Metcalf-Lindenburger Dorothy Marie) 1 2010 15 cyTok 2 4aca 47 MuHYT 10 cekyHA
Yokep WsHHOH Belkep (Wallker Shannon Baker) 1 2010 162 AHs 08 4yacos 10 MUHYT 47 ceKyHA

* NepBas B MMpe YEeHLMHA-KOCMOHABT op6uTanbHOM CTaHUmu «MuUp» B COCTaBe ANUTENBHOI IKCEANLUMU 12 [lepBas JKeHLUWHA, COBEPLUMBLUASA NMOJET B KOCMOC B KaYecTBe

2 [lepBas B MUPE EHILMHA, COBEPLUMBLLUAA BbIXO/ B OTKPbITbIH 7 MupoBas peKopACMeHKa N0 NPOAOIKUTENLHOCTH PaboTbl B KOCMUYECKOro TypucTa

Kocmoc OTKpbITOM Kocmoce. 11 MapTa 2001 r. BMecTe ¢ [xeiimcom Boccom 13 Camblif ANUTENbHBIN EAUHUYHBIA KOCMUYECKUIA NONET Cpeau

3 MlepBoe yyacTue JeHWMHbI B ANIUTENBHON IKCNEANLMN HA GopTy (James Voss) Haxoaunack BHe Kopabns B TeyeHHe 8 4acoB 56 MUHYT. eHWyH (195 cyTok 18 YacoB 2 MUHYTBI 3 CEKYHABI)

CcTaHummu «Mup» ® lepBas aMepuKaHKa, KOMaH/0BABLUAA KILATTIOM» 14 MNo6bIBana Ha opbMTE B paMKax NporpamMmbl «VuuTenb B KOCMOCE

“ epBas aMepuKaHKa, No6bIBaBLIAA B KOCMOCE ° Moru6na B Katactpothe MHOropasoeoro Kopaéns Columbia 15 lepBas KeHWMHA, KOMAHAOBaBLUAA MexaYHaPOAHON KOCMUYECKOH
5 Bropoii pa3 crapToBana B KocMoc Ha 6opry wartna Challenger 1 eBpans 2003 r. CTaHumeit. MMpoBOi PeKOPACMEH CPeAM XEHLLMH N0 CyMMapHOM

28 aHBaps 1986 r. Monet 3aKoHYNUNCA B3PbIBOM KOpabna Ha 73-1 1° [locneaHAR JEHLMHA, NETABLIAA HA «LIATTNEe» ANUTENbHOCTM NpebbIBaHNA B KOCMOCe

CeKyHpe noneta 1 Moner Ha kopa6ne Columbia, notepnesiuem karacrpocpy npu 16 K momeHTy ny6nuKauum cratbu HaitGepr ornpasunack B cBOi

¢ MepBoit M3 amepuKaHOK paboTana Ha 6opTy poccuitckoi nocapake 1 dpespana 2003 r. BTOPOI KOCMUYECKUI noneT.
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I KOCMOHABTUKA

JEHLLMHbBI, NOBbIBABLUUE B KOCMOCE (MPOAOIKEHWUE)

KOJIMYECTBO

GAMUNNA, UMA, OTHECTBO MONETOB

roAbl NOJIETOB OBLLAA NPOJOJIKUTENBHOCTD
1992

1999, 2009

BoHaap PobepTta AvHH (Bondar Roberta Lynn)

8 cyToK 14ac 14 MnHYT 44 ceKyHAbl

NaneTT JKionn (Payett Julie) 25 cyTok 11 Hacos 57 MMHYT 59 cekyHA

LlapmaH XeneH MNaTtpucua (Sharman Helen Patricia) 7 cyToK 21 4ac 13 MUHYT 45 cekyHA

25 cyToK 14 yacoB 23 MUHYTbI 28

SHbepe Knoaun (Haignere Claudie) ceyHA

1996, 2001

Mykaun Tuakun (Mukai Chiaki) 1994, 1998

2010

23 AHS 1S Yacos 38 MUHYT 57 cekyHA y
[
|
« ~
n CoiioH (Yi Soyeon) 10 cyToK 21 4acos 13 MUHYT S cekyHA t

SIma3akun Haoko (Yamazaki Naoko) 1S cyToK 2 4aca 47 MyHyT 10 cekyHA

Nio SIH (Liu Yang) 12 cyTOoK 1S Hacos 25 MUHYT 24 cek.

.

3KCNEAU-ULMM HA CTaHuMio «Mup» yua-
cTBOBaAa  poccusiH-ka  EneHa  KoH-
pakoBa. Bmae 1997 . oHa BHOBb
OTnpaBMAaCb B KOCMOC - Ha 3TOT pas Ha
60pTy «KOCMMYECKOTO YeAHOKa»,® cTaB
NepBOW XEHLLMHON B MUPE, AETaBLLEW KaK
Ha POCCUMMCKOM, TaK U Ha aMepPUKaHCKOM
Kopabae.

A B 2012 r. Ha opbuTe nobbiBara nep-
Basi kKWTasiHka.” TakMum obpasoMm, Bce Tpu
KOCMUUYECKUe AepxaBbl, obrapatolLve
TEXHOAOTMEN OTNPABKU AIOAEW B KOCMOC,
NPEAOCTaBUAM TaKytd BO3MOXHOCTb CAa-
60My noay. (MpeACTaBUTEAbHULIbI APYTHX
CTPaH M AO TOTO YXe AETaAU Ha COBETCKMX,
POCCUIMCKUX M aMEPUKAHCKMX KOpPabasix —
HO TOAbKO KaK «MacCaXmpKm». )

IKT0 BbIA Ha opbuTe

C 1963 r. po Havana 2013 r. B KOCMO-
ce nobbiBaAn 56 XEHLLMH: Tpoe — rpaxaaH-
k1 CCCP 1 PO, 45 - CLLA, no ABe kaHapKK
W SINOHKK, MO OAHOW — U3 BeankobputaHuu,

AHcapu AHowe

MNepBas xeHWMHa, co-
BepLIMBLIAA Op6UTanb-
Hbli NONET B KayecTBe
KOCMMYECKOro TypucTa.

Yunbamc Canuta

ACTpOHaBTKa, COBEpLUUB-
LUAA CaMblif ASIMTENbHbBIN
€AUHNYHBIA KOCMUYECKUI
noner

(195 cyTok 18 yacoB 2
MUHYTbI 3 CeKYHABI, 3KC-
neauuua MKC 14/15).

28 BceneHHas), NpOCTPaHCTBO, Bpems!

®paHumK, KoxHor Kopen 1 Kutasi.

YacTo B uMcAe NeTaBLUKUX B KOCMOCE
YNOMWHAETCA aMepPUKaHCKas LLUKOAbHas
yuuteabHuua LLapoH Kpucta KoppuraH
Makoanodd (Sharon Christa Corrigan
McAuliffe). 28 d¢eBpars 1986 T. oHa
oTnpaBMUAach B MOAET Ha 6opTy LaTTAa
Challenger. OaHako A0 KocMoca el A0b-
paTbCA He yAaAOCh - Yepes 73 CEKYHADI
nocae crapta kopabab B3opBancs. OT-
AaBas AaHb YBaXeHwWa ee MOABUrY, BCe
X€ B YUACAO aCTPOHaABTOK €€ 0ObIYHO He
BKAIOYAIOT.

B Ttabavue npuBEAEH MOAHBLIM ChK-
COK XEHLUMH, KOTOpble NEPECEKAU Fpa-
HULy aTMocdepbl U KOCMoca.

MAaHbI Ha ByAyLlee

MocAe 3aBepLUeHUs 3KCNAyaTauuu
aMepUKaHCKMX MHOropas3oBbIX MUAOTH-
py-eMbIx Kopabaer Space Shuttle, B aku-
NaXu KOTOPbIX XEHLLUMHbI BKAYAAUCH
PEryApHoO, MOAETbl MPEACTaBUTEAbHMUL,
NPeEKpPacHoOW MOAOBUHbLI UYEAOBEUECTBA
B KOCMOC CTaAM, YBbl, PEAKMM COObITH-
em. Ckopee Bcero, PpekopAbl Mo NPOAOA-
XUTEABHOCTU KOCMWUECKOM 3KCMeAnLnn
(OAMHOYHOW ¥ CYMMapHOM) U AAMTEABHO-
CTMW BbIXOAA B OTKPbITbI KOCMOC, YCTAHOB-
AEHHbIE UMM K HACTOSILLEMY BPEMEHM,
«PoAEpPXaTCS» eLLe AOATO.

B 2013 r. Ha OKOAO3EMHON 0pPOU-
Te AOAXHA No6bIBaTb TOAbKO aMepUKaH-
ka KapeH Haibepr B coctaBe 36/37-i
3KCMEAULMM Ha MeXAYHapPOAHYHO KOCMMU-
UECKYIO CTaHUMI0. BO3MOXHO, B 3KMnax
kopabaa «LLeHb-uxoy-10», CTapT KOTOPO-
ro 3anAaHWpOBaH Ha AETO TEeKyLLLEro roaa,

¢ lWarrn Atlantis, muccusa STS-84
(15-24 mas 1997 r.)
7BNB N27, 2012, cTp. 26

6yA€eT BKAKOUEHA rpaxaaHka KHP. OpHako
00 3TOM Mbl Y3HaeM, «MO KUTaMCKOM Tpa-
AVLMW», HEMOCPEACTBEHHO Mepes Crap-
TOM.

CoraacHo naaHam Ha 2014 r., B co-
cTaB akcneaMumn MKC 41/42 BKAO-
yeHa poccusHka EneHa CepoBa, a B
coctaB akcneamumn MKC 42/43 -
amepukaHka CaHapa Kpuctodopertu
(Sandra Christoforetti). Kocmuueckue no-
AETbl APYTMX XEHLUMH MoKa He MAaHupy-
IOTCA.

Ho MOXHO He comHeBaTbCA B TOM,
UTO XXEHLUMHbI U AaAblue ByayT AeTaTb B
KOCMOC, pacluMpsii CBOE «NPUCYTCTBUE»
3a npeaeramu atMocdephbl Tak Xe aKTUB-
HO, K@K U BO BCEX «YUCTO 3EMHbIX» Che-
pax AesiTeAbHOCTU. U B 3TOM, COBCTBEHHO
roBops,, HeT Huyero naoxoro. OcTaerca
TOABKO MOXeAaTb MM YCMNEXOB W HOBBbIX
KOCMWYECKMX AOCTUXKEHUN!

www.universemagazine.com



BaneHTyHa TepellKoBa: YX3Hb NOCAe KOCMOCa

llocne nepBbix ycnewHbIX NOJIETOB KOCMOHABTOB-MYXu4uH y Cepresa Ko-
poneBa NnosABUNACh UAeA 3anyCTUTb B KOCMOC KeHLWuHyY. B Havane 1962 .
HayaJiCA NOVCK NPETeHAEHTOK MO C/IeAYIOLLMM KPUTEPUAM: NApaLLIOTICT-
Ka, Bo3pactom ao 30 nert, poctom fo 170 cm u Becom Ao 70 kr. U3 coteH
KaHaMAATyp 6buIM oTo6paHbl naTepo: anHa EpkuHa, TatbAHa Ky3Heuo-
Ba, BaneHtuHa lNoHomapesa, UpuHa ConoBbeBa n BanenTtnHa Tepelikosa.
Cpasy nocne 3a4McneHuUs B OTPAA KOCMOHABTOB MX NPU3BAIN HA CPOUHYIO
3 lcouucxylo cnyxOy B 38aHMM papoBbix. B pexabpe 1962 r. Gyaywmm Koc-
OHABTKaM NPVCBOMIN 3BaHWUE MNAALLEro edTeHaHTa.

Crapt «BocToka-6».

epBblif cexpetaps LIK KMCC Hukuta Xpyuues (cnpaBa), KocMoHaBTbl BanenTuHa

: a, Masen Monoeuy u K0pwii farapux (cneea) Ha TpubyHe maB3ones
M.JleHuna va KpacHoit nnowaav Bo BpemMsa MUTUHTa, NOCBALLEHHOTO yCrewHoMY
PLIEHNIO NOJIETa KOCMUYECKUX Kopabnei «BocTok-5» (nunot Banepuii

JBCKMI) M «BocTok-6» (nunot BaneHtuna Tepewkosa). CCCP, Mocksa, 1963 r.

Anekcanpp Mokneuos, PUA Hoeoctu

Top)xecTBeHHas LiepeMOHMA GpaKocoyeTaHMA NETYUKOB-KOCMOHABTOB Ba
TepewkoBoi u AHapuaHa Hukonaesa. MockBa, 3 Hos6ps 1963 r.

B COOTBETCTBUM C 06WMPHON NPOrpaMMoit MeANKO-6MONIOrNYeCKNUX UCCNEeA0BaHNM,
3aaymanHou Cepreem KoponeBbiM U ero copaTHMKaMM,Noce KOCMUYECKOTO noseTa
BaneHTuHa TepelikoBa Bbiluia 3aMy» 3a KOCMOHaBTa AHApUAHa Hukonaesa (nocne
6pakocoyeTaHus 1 BNIOTb 0 Pa3BOAA HOCUNA ABOITHYI0 pamunuio HukonaeBa-
TepewkoBga). CBagb6a cocTosanack B NpaBUTENbCTBEHHOM 0COGHAKE Ha JIEHUHCKUX
ropax, cpeau rocrei 611 Hukuta Cepreesuy Xpyuwes. bpak 6bin opuumanbHo
pactoprHyT B 1982 r., nocne coseplieHHoneTus aovepu EneHbl — nepeoro pe6eHka
nnaHetsl, 06a pognTens KoToporo noGbiBanu B KocMoce. O NnpuyMHax pasBoaa

C KKOCMOHaBTOM-3» TepelKoBa oaHaXAbI 06MonBunack: «B pabore - 305070, fOMa
- Aecnor».

BTOpbIM My>KeM KOCMOHABTKM CTaf reHepan-manop MeAULMHCKON Cyx6bl, AUPEKTOp
llgg;ganbnoro MHCTUTYTa TpaBMatonoruu u oproneanu 0nnii lWanowHukos (1931-
1 5
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Maiop BaneHTuHa TepeLuKoBa.

3BaHue neiiTeHaHTa TepeluKoBa Noly4ynna B AeHb CTapTa,
3BaHMe KanuTaHa — Nocse yCnewHoro BbixoAa Kopaons
«BoCTOK-6» Ha OKO/103eMHYI0 OpOUTY.

C aHBapsa 1965 r. — maitop, ¢ okTA6psa 1967 r. — nognon-
KOBHUK, ¢ anpens 1970 r. - uHKeHep-NONKOBHUK, C

1995 r. — reHepan-maiiop (nepsas B ucropum Poccuiickoit
apmum xeHwmHa-reHepan). C 30 anpena 1997 r. B oTcTaBKe.
Mocne BbINONHEHMA KOCMMYeCKOro noneta Banentuia
TepelukoBa oKoOH4MNa ¢ oTAn4Mem BoeHHO-BO3AYLLHYIO
NHXKe-

HepHyIo akagemuio uM. }yKOBCKOro, CTana KaHAMAATOM
TeXHU-YEeCKUX HayK, npoctheccopom, aBTopom Gonee 50
Hay4HbIx pabor.

22 aHBapa 1969 r. Haxoaunack B aBTomo6une,
o6cTpenaHHoM oduuepom Buktopom UnbutbiM B xoae
nokyweHus Ha JI.U.bpexresa. He noctpapana.
BanenTuHa TepeluKoBa 10 CMX NOP OCTAETCA eAMHCTBEHHOM
JKEHLUMHON, COBEpLUMBLLIEN OANHOYHBIN KOCMUYECKUIA
nonert.

Bce nocnepyioLme KOCMOHaBTKM M aCTPOHABTKM NeTanu

B KOCMOC TOJIbKO B COCTaBE 3KMNAXeN.

i) iaf J

2 peka6pa 2010 r. B 10AMOCKOBHOM 3B€3HOM ropoaKe
cocroAnach BcTpeya BaneHtuHbl TepelukoBoit (cesa) ¢
acrpoHaBTkoi NASA Katpun Koynman (Catherine 'Cady'
Coleman) — GopTuHxkeHepoM 26-i1 skcneauummn Ha MKC,
cTapToBaBLueil Ha Kopabne «Coto3 TMA-20x» aByMA HepenaMm
nosxe. B coctaB 3KCneauLMM TaKoKe BOLLIEN POCCUAHNH
Imutpuin Konpparbes u npepcraButens ESA Maono Hecnonu
(Paolo Nespoli).

BceneHHas, NpPOCTPaHCTBO, BpeMs!
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HOBOCTUV ROEMOHABTN

TOPOW KOMMEPUYECKUI

peNc YacTHOro rpy3oBo-

ro KOCMUUYECKOro Kopabas
Dragon Hauvancs 1 mapta 2013 r.
B 10 yacos 10 MuHYT no Bpe-
MEHW BOCTOUHOro nobepexbs
CLUA (15:10 UTC). AByxcTyneH-
yatan paketa-HocuTeAb Falcon
9 komnaHun Space Exploration
Technologies (SpaceX) ctaptoBa-
Aa ¢ naowapku SLC-40 CraHuuu
BBC CLLA «Mbic KaHaBepan»,
nycK 6bIA NPOU3BEAEH CTAPTO-
BbIMW KOMaHAAMW KOMMNaHWK
SpaceX npv nopAepxke 60eBbIx
pacyetoB 45-r0 KocMnyeckoro
Kpbina BBC CLLA.

Muccusi CRS-2 - ueTBepTbiv
HeMUAOTMPYEMbIM NOAET annapara
Dragon B kauecTBe TpaHCNOPTHO-
ro Kopabas 1 BTOPOI onepaLoH-
HbIM NOAET B paMKax NporpaMmbl
Commercial Resupply Services
COrAACHO KOHTPaKTy KOMMNaHUn
SpaceX 1 NASA. B 06LLEN CAOXHO-
CTW KOMMaHWSA AOAKHA BbIMOAHUTb
12 TaKkux NOAETOB.

30 BceneHHas), NPOCTPaHCTEO, BpeMS]

MpumepHo vepes 10 mu-
HYT NOCAE cTapTa KopabAab oTaAe-
AMACS OT HOCUTEAS! U BbILLEA Ha
OKOAO3EMHYLO 0pbuTy. Bekope
npeacTtaBuTeAn SpaceX coobLuu-
AU, UTO Y «rPy30BHKa» BO3HUKAK
KaKWe-To MPobAeMbl - B YaCTHO-
CTU, €ro COAHeYHble HaTtapeun He
packpbIAUCh (6e3 HMUX KopabAb
cMor Hbl «<npoaepxaTbes» He 60o-
nee 13 yaco). lNo3xe BbIACHK-
AOCb, UTO NPOBAEMBI CBSI3aHbI C
ABUraTeAsiMU OpUEHTaLMK, a ba-
Tapeu He PacKpbIAM HAMEPEHHO,
yT06bI NPOLLE BLIAC YCTPAHWUTb
HeucnpaBHOCTb.

Kopabab Dragon ocHalleH
18 aBuratensmu Draco, KoTo-
pble 06bEANHEHDBI B YETbIPE
rpynnbl - ABE€ no 4 1 ABe no 5.
Kaxabl U3 pBuUratenei nve-
et 1ary 400 H. OHU UcnoAab3y-
0TCA AA MAHEBPOB Ha opbuTte
W yNpaBAEHUS OPUEHTALMEN.
Oka3anochb, UTO TPM U3 YeTblpex
ABUraTeAbHbIX FPYNM HEe 3anycTu-
AUCb MOCAE BbIXOAQ «IPY30BUKa»

Ha opbuTy 1U3-3a aBTOMaTUYeE-
cKol 6AOKMpOBKKU. CornacHo
npeABapUTEAbHbIM coobLLLe-
HWUAM, c6oi 6bIA 0BYCAOBAEH
npobAemamu ¢ KhanaHom To-
NMAMBHOW cUcTeMbI. AAA TOTO,
yT06bl HAYATb PACKPLITUE COA-
HeuHblx 6aTapeit, He06X0AMMO,
yT06bI GYHKUMOHUPOBAAM KaK
MWUHUMYM ABE rpynnbl. 3Ty 3a-
Aauy cneumanMctaMm KoMmnaHuu
SpaceX yaAanoCh peLuunTb: 3a-
paboTanu ABE U3 YETbIPEX ABU-
raTeAbHbIX FPynM, NOCAE Yero
6bIAM NOAHOCTBIO PACKPbITbI COA-
HeuHble MaHeAW.

3 mMapTa YacTHbIV rpy30-
BOW KOCMUYECKUIA KopabAab
ycnewHo cocteikoBancsa ¢ MKC.
Onepauusi 6bina BbINOAHE-

Ha C MOMOLLLIO MaHUMNyAsSTOpa
Canadarm2. ActpoHaBTbl NASA
KesuH ®opa 1 Tom Mapu-
6epH (Kevin Ford, Thomas
Marshburn) ycnewHo 3axsatu-
av Dragon 17-MeTpOoBbIM MaHU-
NYAATOPOM U «MOATSIHYAU» EM0 K

MoayAto Harmony. 3axsat 6bIA
npoussepeH B 10:31 UTC, cTbi-
KOBKa npousouwna B 13:56 UTC.
Dragon poctaBuA Ha CTaH-
umto 677 Kr rpy3a (575 kr 6e3
ynakoBKu) — 81 Kr NpOAOBOAb-
CTBMSA U NMOCBLIAOK AASI 3KMMa-
xa, 135 Kr o6opyAOBaHMSA AASI
MKC v aApyrux npeAMEToB, a Tak-
xe 347 kr nprbopoB U MaTepu-
anoB, NpeAHa3HaYeHHbIX AnA 43
Hay4YHbIX 3KCMEePUMEHTOB. B nx
YMUCAE — IKCMEPUMEHT NO UCCAE-
AOBaHWIO NOBEAEHWSA B HEBECO-
MOCTU KOAOMAHBIX PacTBOPOB,
3akas3aHHbIM komnaHuewn Procter
and Gamble, 6uonornyeckue
3KCMNEPMMEHTbI MO BblpallMBa-
HWUIO KPUCTAAAOB BEAKOB 1 MO
N3YYEHMIO BAUAHUA AedULM-
Ta KMCAOPOAA Ha AabopaTtop-
Hble pacTeHuns. Kpome Toro, Ha
MKC npubbiav npubopbl ana 12
LUKOABHbIX Hayy-HbIX MPOEKTOB,
CpeAM KOTOPbIX, HAaNpPUMep, aKC-
NepUMEHT MO BblpaLLMBaHUIO
AaTyKa B HEBECOMOCTH, pa3pa-

www.universemagazine.com



- OpMH U3 CepUI CHUNIKOB, CAENAHHBIX 3 MAPTa YNEHaMM JKCNeANLNN
MKC-34 c 6opTa cTaHUMW B NpoLiecce 3axBaTa U CTbIKOBKU Fpy30BOro
Kopaﬁnn Dragon.yacTHe# KommaHNy Spacex B cocTaBe opbutanbHoro

KoMrJieKca Kopa&nb npo6thmimo' ex: nenenb

60TaHHbI AEBOUYKAMU-CKAyTaMU
¢ [aBaWCKMx OCTPOBOB.

Cpean NOAE3HOM Harpy3ku
HalAOCb MECTO W CHOpnp13aM.
«ECAM NpeAblAYLIMM PENCOM KO-
pabab pocTaBuA Ha MKC Mopo-
XeHoe, TO Tenepb 3T0 NOCbIAKA
13 GPYKTOBOro Capa oTua OAHOIO
M3 HalUWX COTPYAHUKOB», — CKa-
3aAa NPeACTaBUTEAbHMLA KOM-
naHuu SpaceX BuH LLloTBeAn
(Gwynne Shotwell) Ha npecc-
KoHdepeHummn B NASA, He yTou-
HWB, O Kaknx GPyKTax MAET peub.
AASi KAHAACKOrO acTpoHaBTa
Kpuca Xapdunaa (Christopher
Hadfield) Dragon npuse3 konye-

HOro AOCOCH, MEAOBbIE KOHDETHI,

MSACHble nano4ku (buffalo stix)

N KAEHOBbIM CUpon.
BosBpalLeHue kopabas Ha

3eMALo (NprBoAHEHKE B Tu-

XOM OKeaHe) AOAKHO COCTOATLCA

25 mapra. Cnyckaembl anna-

pat b6yaeT Hectn 1370 Kr rpy3a.

[epBoHauYaAbLHO 3TOT NOAET KK

Dragon 6bIA 3anAaHUPOBaH Ha

Anpenb 2013

Aekabpb 2012 r., 0AHAKO U3-3a
pAAA TEXHUUYECKKUX NPOBAEM €ro
HECKOABKO pa3 OTKAAAbIBaAU.

B cBoW nepBbIit KOMMEpPUEe-
CKMM perc Dragon otnpaBuAcA
8 okTAbps 2012 ., AOCTaBMB Ha
MKC 450 kr rpy3sa. locae BbInoa-
HEHWA MUCCUM OH YCMELLIHO Npu-
BOAHMACS B 3aA@HHOM pavioHe
Tuxoro okeaHa.! PaHee, B Mae
2012 r., kopabAab COBEPLLMA Nep-
BblV TECTOBbIV MOAET Ha CTaH-
umto. Toraa Ha ero 6opTy He BbIA0
KPUTUUYECKU BaXXHOM NOAE3HOM
Harpy3ku.? B Hauane Aeta komna-
Hus Orbital Sciences - rAaBHbIN
KOHKYPEHT SpaceX - naaHupyet
NpoW3BECTU NEPBbIN AEMOHCTPA-
LIMOHHBIN MOAET CBOErO KOpabas
Cygnus («\ebeab»). TecToBbI No-
AET paKkeTbl-HocUTEASt Antares,
C NOMOLLbIO KOTOPOW ByaeT 3any-
ckatbca Cygnus, CoCToMTCS yXKe
B Hauane anpeas.

"BMB Ne10, 2012, cTp. 29
2BMB Ne6, 2012, cTp. 4

HOBOCTU

WHAVKCKAA PaKeTa BbiBENa
Ha opouTY ceMb CNIYTHUKOB

12:31 UTC 25 ¢eBpana 2013 r. U3 KOCMHUYECKOro LieH-

Tpa MmeHun Catvwa AxaBaHa cneumanmctamu MHAMACKOM opra-

HM3aLMK KOCMUYECKUX UCCAeAOBaHMM (Indian Space Research
Organization) ocyLuecTBAeH Nyck pakeTbl-Hocuteast PSLV C-20.2 31a pa-
KeTa B KaueCTBe NEPBOW CTYNEHW UCTIOAL3YET OAMH 13 CaMbIX BOAbLIMX
TBEPAOTOMNAMBHbBIX ABUraTeAeil B MUpe AMaMeTpom 2,8 M. TpeTbsa CTy-
NeHb PaKeTbl TaKXe TBEPAOTONAMBHASA, BTOpasn M YeTBepTasi OCHALLEHbI
XWUAKOCTHBIMUW PEAKTUBHbBIMWU ABUraTEASIMU.

OCHOBHOW MOAE3HOM Harpy3Kon pakeTbl ObiA GPAHKO-MHAMACKUIA
okeaHoaornyeckuii cnytHuk SARAL (Satellite with ARgos and ALtiKa),
npeAHa3HauYeHHbIM AAA UBMEPEHUS YPOBHSA OKeaHa € TOYHOCTLIO AO
8 MM (MpoTHB 2,5 CM B CpeAHEM AAS PEABIAYLLETO MOKOAEHUS BbICO-
TOMEPOB) C NPOCTPAHCTBEHHbLIM Pa3peLleHUEM 2 KM.

LAOMNOAHUTEALHO Ha OP6KTY BbIA BbIBEAEH MUHK-CYTHUK NEOSSat
(Near Earth Object Surveillance Satellite) - nepBbIi KOCMUYECKUIA TENE-
CKOM, CneunanbHO NpeAHa3HauYeHHbIM AN MOUCKA NOTEHLIMAALHO onac-
HbIX aCTEPOMAOB M pparMeHTOB KOCMMUYECKOTO Mycopa. Macca cnyTHuKa
COCTaBASIET 65 KT, ero pa3paboTtka 1 M3roToBAEHKE 0BOLLIAWCH B 25 MAH.
ponapoB CLUA. OCHOBHbIM €ro MHCTPYMEHTOM SIBASIETCA MEHUCKOBBIV
TeAecKon cucteMbl MakcyToBa ¢ aneptypoi 15 cM. OH CMOXET perncTpu-
poBaTh 06bLEKTbI, UMetoLLME BAeck A0 20-1 3Be3AHON BeAUUMHDL. Y an-
napara OTCyTCTBYET ABUraTeAbHas ycTaHOBKa. Ero sHeprocHabxeHue
OCYLLECTBASIETCA C MOMOLLIbIO COAHEUHBIX BaTapeit. ObLian notpebasie-
Mas MOLLHOCTb He npesbiwaeT 80 Br.

B xoAe 3anycka MHAMIACKON pakeTbl Ha OKOAO3EMHblE OPOUTbI Bbl-
AW BbIBEAEHbI ellle 5 KOCMUYECKMX annapaTtoBs:

Sapphire - nepBbIN KaHAACKUI BOEHHbIV CNYTHUK;

UniBRITE - kaHaACKWMIA HAHOCMYTHUK;

TUGsat 1 - nepBblit @aBCTPUIUCKUIA HAHOCMYTHUK;

STRaND 1 - Manblit 6pUTAHCKKI CNYTHWUK, B KOTOPOM POAb HOpTO-
BOr0 KOMMbIOTEPA UrpaeT cMapTdOoH;

AAUSAT3 - cnyTHUK cTaHAaapTa CubeSat, co3paHHbIN CTyAEHTa-
MW 13 AaHWW.

O6Lan Macca NOAe3HOM Harpy3ku cocTaBuaa 668,5 Kr.

3PSLV (Polar Satellite Launch Vehicle) — HocuTenb ans 3anycka cnyTHUKOB
Ha NosnApHbIE OPOUTHI

aKeTbl-HocuTenA PSLV C-20%

BceneHHas), NpoCTpaHCTBO, Bpems!
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I HOBOCTW KOCMOHABTUIKIA

POCCMMCKUM CIYTHUR CTONKHYNCA
¢ (hparMeHToM KocMUUecKoro mycopa

22 Aue 2013 07:58:54.262

Mo oueHke 3KcnepTa amepuKaHckoro LleHTpa
KOCMMYECKUX CTaHAAPTOB M UHHOBaLui Tomaca
Kenco (Thomas Kelso), 06nomMok Kutaiickoro
annapara, «arakoBaBLMif» cnyTHUK BLITS, Bpap
nu Becun 6onbiwe 80 mr. 0fHAKO NOKa He COBCEM
ACHO, HACKONBbKO Cepbe3Hble NOBPEXAeHNA
NoJIyYun pOCCUMCKMNIA CNYTHUK.

OCCUMCKUIA MUKPOCMYTHUK «BAMLY»

(Ne35871/2009-049G), npeaHa3Ha-

UEHHbIV A PaboTbl C MEXAYHAPOAHOM
CUCTEMOW Aa3EPHOrO 30HAUPOBAHMUSA, CTOA-
KHYACS C OBAOMKOM KUTaMCKOro MeTeocnyT-
HMKa «@3HbIOHL-1C». ITO BTOPOM B UCTOPUMU
3apErnuCTPMPOBaHHbIV CAyYai CTOAKHOBEHMSA
UCKYCCTBEHHbIX 06bEKTOB Ha 0pbuTe - No-
CAE CTOAKHOBEHMS CNYTHWUKOB «KocMoc-2251»
u Iridium 33 B 2009 1.t

Cneumnannctbl MexayHapoAHOW CAyXObI

Aa3epHoM AanbHOMETPUM ILRS obHapyxK-
AU PE3KOe U3MEHEHWEe NapamMeTPOB 0p6UTLI

"BMB Ne2, 2009, cTp. 35

cnyTHuKa «bauwy (BLITS - Ball Lens In The
Space), co3paHHOro B Hay4yHO-npon3BoA-
CTBEHHOW KopropaLuuu «CUCTEMbI NPeLmn3un-
OHHOrO NPUBOPOCTPOEHUS» U 3aMyLLEHHOTO
B 2009 r. CnyTHUK NpeAcTaBAaeT coboit cTe-
KASIHHbIW LWap-oTpaxaTteAb Maccown 7,5 Kr,
«BO3BPALLAIOLWMUN» UMMYALChI C HA3EMHbIX
Aa3epHbIX AAAbHOMEPOB.

AHaAv3 napamMeTpoB KOCMUYECKOro anmna-
paTa nokasan, uto 22 sHBapsi okono 7:57 UTC
NepUOoA ero BpaLLeHUsi BOKPYT OCU PE3KO 13-
MEHWACS - C 5,6 CeKyHA AO 2,1 CEKYHADI.
Kpome Toro, 6oAblLas NoAyocb ero opbuThbl
yMeHbLluMAach Ha 120 m. Mo oueHkam cne-
LIMaAMCTOB, 0BAOMOK, C KOTOPbIM NMPOU3OLLAO
CTOAKHOBeHMUe, Becun He 6onee 0,08 1, opHa-
KO MOKa HEM3BECTHO, HACKOALKO CepPbe3Hble
NOBPEXAEHUS OH HAHEC POCCUMCKOMY anna-
paty - 370 MOXHO YCTaHOBMTb TOALKO B XOA€
AOMOAHWUTEABHBIX HabAOAEHUIA. Aanee ByaeT
MPUHATO peLLeHKe O LenecoobpasHOCTH AaAb-
HeWLIero MICNoAL30BaHUs CNyTHUKA.

CotpyaHukm LieHTpa npoBeprAn 6a3bl
A@HHbIX KOCMWYECKOTO Mycopa W yCTaHOBU-
AU, 4T0 33 10 CeEKyHA A0 M3MEHeHUs opbu-

Tbl PAAOM C «BAMLIEM» AOAKEH BbIA NPOAETETD
OAVH 13 GParMeHTOB KUTAMCKOro CNyTHUKa
«®3HbIOHL-1C», KoTOpbIN B 2007 T. 6bIA Pa3py-
LLIEeH Ha MHOXECTBO 0BAOMKOB B XOA€E UCMbITa-
HWUA KMTaem NpoTMBOCMYTHUKOBOIO OPYXMUSI.

famATHUR Tarapuny
OTKDbLIT B [PMHBUUE

amATHUK FOpuio AnekceeBunuy [arapuHy,

OTKPbITbIM MOATOPA roAA HAa3aA HaNPoTUB

3paHKUA bputaHckoro coBeta B AOHAOHE,
nepeHeceH Ha Tepputoputo Koponesckoi 06-
cepsaTopuu B lPUHBKYE (Cenuac 310 OAMH 13
palioHOB 6PUTAHCKOW CTOAMLI) U Tenepb GyaeT
CTOATb Ha Teppace, Ha3BaHHOM B YeCTb Nnep-
BOr0 KOCMOHaBTa. MOHYMEHT CTaA N0AGPKOM
BenvikobputaHum ot POCCUIMCKOro KOCMUYe-
CKOro areHTCcTBa K 50-AeTuto BU3uTa larapvHa
Ha BbpuTaHCKKe 0cTpoBa, KOTOPOE OTMEYan0Chb
B utone 2011 .

Aouyb NEPBOro KOCMOHaBTa MAAHETbI, AW-

pektop My3eeB Kpemasa EneHa larapuHa
7 maprta 2013 1. BbICTYNMA@ Ha OTKPbITUM Na-
MSTHUK@ €€ OTLY B [PUHBUYE 1 BbIPa3WAG Ha-
AEXAY, UTO MOHYMEHT, NepeexaBLUMiA Ha HOBOE
NOCTOSIHHOE MECTO M3 LieHTpa AOHAOHA, CTa-
HET UCTOYHUKOM BAOXHOBEHWSA A MOAOAOTO
MOKOAEHUA U 3aCAYXMBAIOLLEN BHUMAHUA AO-
CTOMPUMEUATEABHOCTBLIO AN BCEX MOCETUTENEN
Tp1HBKUCKO 06CepBaTOPUM.

NamaTHuk farapuny 10.A. Ha Tepputopun
KoponeBckoii o6cepBatopuu B [putBuye.

NASA norepana ¢cBa3b ¢ MKC

eXAyHapoAHas KOCMHU-

yeckas CTaHuuMA Be-

yepoMm 19 peBpana
notepsiAa CBA3b C aMEPUKAHCKUM
LIEHTPOM yrpaBAEHWA U3-3a He-
MCMPaBHOCTU CUCTEMbI PETPAH-
CAAILMU A@HHbIX. PAAMOKOHTaKT
C HA3eMHbIMU CTaHUMAMU CAEXE-
HWA Ha Tepputopmmn CLLA nponan

32 BceneHHas), NpOCTPaHCTBO, Bpems!

npubAn-3utensHo B 14:45 UTC
(18 yacoB 45 MWHYT MO MOCKOB-
CKOMY BpemeHu). LleHTp ynpasae-
HUS MOAETOM B XbtOCTOHE CyMEn
YCTaHOBWTb BPEMEHHYIO CBA3b

C 9KUMaxXeM U nepeaaTb eMy CO-
OTBETCTBYHOLLME UHCTPYKLIMH,
korpa MKC okono 21 yaca no mo-
CKOBCKOMY BpPEMEHMW NpoAeTana

HaA POCCUINCKUMM NMPUEMHbIMMU
CTaHUMAMM.

HenpeaBuAeHHas noteps
CBAI3M, KaK BbIACHUAOCH MO3XE,
6blAa Bbl3BaHa c60eM BO BpeMS
YCTaHOBKM HOBOFO NPOrpamMm-
Horo obecneyeHusi, He06XoAM-
MOFO AASi CTBIKOBKM CO CTaHUMEN
rpysoBoro kopabas Dragon. Kak

TOAbKO NpobAeMa bbiAa AMKBH-
AMPOBaHa, cneuuanmucTbl Npo-
AONKMAM YCTAHOBKY HOBbIX
nporpamm, UCMOAb3YEMbIX, B
YaCTHOCTH, AASI YTIPABAEHUA Ma-
Hunyaatopom Canadarm2, Ko-
TOPbIV BNOCAEACTBUM 3aXBaTUA
rpy30B0W kopabAb U NOABEA €70
K CTbIKOBOUYHOMY MOPTY.

www.universemagazine.com
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HosocTu KocmvoHABTVKY I

Kopnopauusa [13anuy (Dentsu Inc.) ornacuna umeHa ABYx ryMaHOMAHbIX KOMMYHUKaLMOHHbIX po60TOB, pa3pabarbiBaeMbix B pamMKax npoekta KIBO ROBOT
PROJECT - «Knupo60» u «Mupara». lpoeKT ocyuectenserca coBMecTHo ¢ UccnepoBatenbCKUM LEHTPOM nepeaoBoi Hayku, YHuesepcutetom Tokuo, a TaKke
Kopnopauuamu ROBO GARAGE u Toyota Motor.

fiNOHKUA OTNPABUT B KOCMOC NEPBOIo anaponaa

OH BCET0 OAMH KMAOTPaMM W UMeeT rabaputbl 34x18x15 cm.

Kupobo «ymeeT pacnosHaBaTb U CUHTE3MPOBATL rOAOC, 06paba-
TbIBaTb ECTECTBEHHYIO peub. OH 06NAAAET TEAEKOMMYHUKALIMOHHBIMM
DYHKUMSAMM, Y3HAET AHOAEN Y BEAET MOCTOAHHYIO BUAEO3anNnCh. AHAPO-
WA CO3AAH B pamkax yuactust AnoHuK B nporpamme pabot Ha MKC.
OCHOBHOW €ro LeAbto ByAET pa3BAEUEHUE IKMMaxXa CTaHLMK.

€TOM HbIHELLHETO ropa AnoHMs nAaHupyeT otnpasuTb Ha MKC po-

60Ta «Knpobo» (Kirobo) — nepBoro aBTOHOMHOIO aHAPOMAA, KOTO-

POro SINOHCKOE areHTCTBO a3POKOCMMUYECKMX MCCAEAOBaHMIM JAXA
cobrpaeTcs «NoCEeAUTL» B IKCNEPUMEHTaABHOM MOAYAE «Knbo»r.” Becut

2BIB Ne4, 2008, cTp. 6; Ne6, 2008, cTp. 14

CALT

Kutaun cTpnomt

UeTBeNThbIM KOCMOANOM

€TBEPTbIN KUTANCKUIA KOCMO-

APOM, CTPOSILLMIACS Ha TPO-

MUYECKOM OCTPOBE XaWHaHb,
OyAET CA@H B 3KCMAyaTaLmio B Teue-
HWe BAMXANMLLMX ABYX AET, COOOLLMA
Aenerat ceccumn Becekutanckoro Komu-
TeTa HapoAHOrO MOAMTUYECKOTO KOH-
CYAbTATUBHOTO coBeTa Kutas, raaBHbIn
KOHCTPYKTOP KMTaWCKOM MporpamMmbl
NMUAOTUPYEMbIX KOCMUYECKUX MOAETOB
Uxoy L3AHbnKH. Mo ero croBam, Ho-
Bbll1 KOCMOAPOM, COOPYXEHUE KOTOPOro
Beaetcsi ¢ 2009 r., 6yAeT UCMOAL3O-
BaH AASl BbIMOAHEHWA 3aMyCKOB MOAY-

AEN KOCMUYECKUX CTaHLMI U FPy30BbIX
KOCMMUECKMX KOpabAei ¢ MOMOLLbHO
pakeT-HOCHUTENEH HOBOTO MOKOAEHMSA
«MaHbWKIH-7» U MaHbUKIH-5».
KocMoApOM CTaHET CaMOM HU3KO-
LUIMPOTHOM NYCKOBOM NAoLLaaKon KHP.
OH pacnoAOXeH HEAANEKO OT ropo-

Aa BaHbuaH Ha ceBepo-BOCTOUHOM be-

pery oCTPOBHOM NPOBUHLMK XalHaHb.
C Hero Takxe NAaHUPYIOT 3anyckaTb
reocTaLMoHapHble CyTHUKKU U MEX-
NA@HETHblE CTaHUMK. ExeroaHo ¢ atoi
NAOLLAAKM AONKHO OCYLLECTBAATLCA
10-12 pakeTHbIX NYCKOB.

Coopy»eHune CTapTOBOro KOMNEKCa ANA PaKeT-HocuTenen «YaHbuwaH-5»

(«Benukwit Moxop 5») Ha ocTpoBe XaiiHaHb ABMKETCA COFNACHO NNaHY,
npepycmarpuBaioLemMy NepBbli CTapT C HOBOro KocMoppoma B 2014 .

Anpenb 2013

BTopad KUTadHKa
TOTOBUTCA K nonerty

0 COOOLLEHNIO OAHOTO U3

KUTAMCKMX 9KCMEPTOB B

06AaCTU KOCMOHaBTUKMH,
3KMMax HOBOIO NMUAOTUPYEMO-
ro kopabas «LLIaHbuxoy-10», 3a-
MyCK KOTOPOro 3anAaHUPOBaH Ha
WIOHBb-aBryCT 3TOro roaa, byaeT co-
CTOATb U3 TPEX TAWKOHABTOB, B
TOM YMCAE OAHOM XeHLMHbI. 06
3TOM NPOUHPOPMUPOBAA XYP-
HaAWCTOB areHTCcTBa CHHbXya
FA@BHBbIM KOHCTPYKTOP NPOrpaMmMbl MMAOTUPYEMOW KOC-
MOHaBTUKM Kutasa Yxoy LI3sHbnuH. CornacHo ero coob-
LeHK0, «LLIaHbUXOY-10» AOAKEH COBEPLLUTL CTHIKOBKY
¢ opbuTanbHbIM AaBOPATOPHBIM MOAYAEM «TAHBLIYH-1».

TalkoHaBTbl NPOBEAYT B KOCMOCE 15 AHEW, U3 HKX Ha
NPoOTSXEHUN 12 AHEW oHKM ByayT pabotatb Ha 6opTy op-
6UTAaAbHOTO KOMMAEKCA, COCTOALLEro U3 Kopabasa 1 nabo-
PaTOPHOrO MOAYAS.

KuTtalickaa nporpamma NUAOTMPYEMbIX MOAETOB pe-
anvayeTcs B Tpu aTana. MepBbli aTan, K HacTosLWeMy
BpPEMEHMU YCMeLIHO pearM30BaHHbIN, BKAIOUAA B cebs 3a-
MyCcK W BO3BpaLleHWe Ha 3eMAIO UeTblpex BECMUAOTHBIX
U ABYX MUAOTUPYEMBIX KOCMUUYECKMX KopabAei cepun
«LIaHbuxoy». Cenuac peanmsyeTca BTOpPOW aTan, Npea-
yCMaTpHBAaLOLLIMIA BbIXOA TAMKOHABTOB B OTKPLITbIN KOC-
MOC® 1 MPOBEAEHME CTbIKOBKM KOCMUUYECKMX anmnapaTos
Ha opbuTe,* UTo NO3BOAMT OTPabOTaTb TEXHOAOTUM, HEOD-
XOAUMbIE AASI peaAr3aLIMK TPETbEro aTana — Co3AaHUs
AOATOBPEMEHHOM NMUAOTUPYEMOI OPOUTAABHON CTAHLMK.

3 BMNB N210, 2008, cTp. 36
4BMB Ne11, 2011, cTp. 24; N°7, 2012, cTp. 26
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I HOBOCTW KOCMOHABTUIKIA

NoaBeAeHbl UTOTM KOCMUUECKON AeATeNbHOCTH

34

Kunese 1 maprta 2013 r. Ha locy-
AapCTBEHHOM npeanpusaTim MO «Ku-
eBnpubop» NoA NPeACeAaTEALCTBOM

pyKoBoOAUTEAS [OCYAGPCTBEHHOIO KOCMMU-
yecKkoro areHtcTBa YkpauHbl (FTKAY) HOpus
CepreeBuya AnekceeBa, C yyacTMeM 3ame-
CTUTEAst AUpeKTopa AenapTamMeHTa - Ha-
YaAbHUKa YnpaBAEHUSA peanbHOro cektopa
3KOHOMMUKK CekpeTapuaTa KabuHeta Mu-
HUCTPOB Hukonas LLlepbuHbl, a Takxe py-
KOBOAMTEAEN BEAYLUMX MPEANPUSATUI 1
YUPEXAEHWUI OTPACAM COCTOSIAOCH PacLUMpeH-
Hoe 3acepaHune Koanerun M'KAY, Ha koTopom
6bIAV PACCMOTPEHBI UTOTU PAbOTbl KOCMUYE-
ckow otpacau B 2012 1. v 3apaun Ha 2013 1.

12. [leMoHCTpPauua paboTbl NOAbEMHO-

Ve

MepBas ctyneHb paKkeTbl-
HocuTensa «LuKnoH-4»
B c6opouHom uexe «k0xkmaia

VEpauHbi B 2012T.

B cBOEM poknape pykoBoanTens TKAY ot-
METUA, UTO OCHOBHbIE YCUAMS OTPACAU B MUHYB-
LLieM roay 6biAv HanpaBAEHbI Ha COXPaHEHWE
MO3UTUBHbIX TEHAEHLUMWI Pa3BUTUSI KOCMUYE-
CKOW AEATEABHOCTH, B TOM YKUCAE Ha POCT 0bbe-
MOB NPOW3BOACTBA M peaAr3aLyun NPOAYKLUH,
pacLUMpeHre NPUCYTCTBUS U YKPENAEHWE NO3W-
LM OTEYECTBEHHbIX NPEANPUSATUI-3KCNIOPTEPOB
PaKETHO-KOCMMUYECKON TEXHWKW, TEXHOAOTUI
W YCAYT HA MMPOBOM PbIHKE.

Mo utoram pabotbl B 2012 I. npeanpus-
TUSIMU OTPACAU NMPOU3BEAEHO U PeaAn30Ba-

HO NPOAYKUMM Ha CyMMY NoYTU 4,3 MAPA. TPH.
(no cpaBHeHMto ¢ 2011 r. 06bEMbI NPOU3-
BOACTBA BbIPpoCAU Ha 20%, 06beMbl peannsa-

0ro arperara Ha 3aBOACKOM MCMbITaTe/1bHOM
«Cyxo cTapT» B MAO «[ilHenpoTaxMaLL»»
. »

UMK — Ha 19%). IKCNOPTUPOBAHO NMPOAYKLMM
Ha 2,5 MAPA. MPH., UTo Ha 5% 6oAbLLE, YeMm B
2011 . Aoas akcnopTa B 06LLeEM obbeme pea-
AM3aLMKU cocTaBASeT 62%. Moutu Tpu YeTBEpPTH
3KCMOPTUPOBAHHOM NMPOAYKLMM COCTABASIET pa-
KETHO-KOCMMYECKAs TEXHMKA.

MpPUOPUTETHLIMM HaNpPaBAEHUSIMU UCTIOAb-
30BaHUA BHOAXETHBIX CPeACTB B 2012 I. cTano
¢dMHaAHCKMPOBaHKWE BbINOAHeHUA 3apay ObLuero-
CyAQPCTBEHHOMN LIEAEBON HayYHO-TEXHUYECKON
KOCMMYECKOM NporpaMMbl, Gaktuieckoe u-
HaHcupoBaHue — 112 MAH. rpH. (100,0% ot 3a-
NAGHUPOBAHHbIX 06bEMOB PAcXoAoB, Ha 53%
Bblle nokasarenen 2011 r.).

B 2012 r. M3roToBA€HO LIECTb PAKET-HO-
cutenen knacca «3eHuT. OCyLLEeCTBAEHO TpU
nycka PH «3eHut-3SL» ¢ nnaByuen naatdop-
Mbl Odyssey B TUXOM OKeaHe Mo nporpam-
mMe «MopCKoW cTapT, Ha reoctauMoHapHble
0p6UTbI BbIBEAEHBI KOCMUUYECKME annapartbl
Intelsat-19, Intelsat-21 n Eutelsat-W5A.

B pamkax npoekta «LIMKAOH-4» NpopOA-
XaAucb paboTbl MO M3FOTOBAEHUIO CUCTEM,
Y3AOB, arperaToB pakeTbl-HocuTeAs «Liu-
KAOH-4», BbINOAHEHA WX 3KCMEPUMEHTaAb-
Hasi oTpabotka. B Bpasuauio otnpaBaeHa
repBas napTsa TEXHOAOFMUYECKOTO 060pyAO-
BaHWA Ha3eMHOro KOMMNAeKca. Ha kocmoapo-
Me AAKaHTapa NPOAOAXKAETCHA CTPOUTEALCTBO
FA@BHbIX COOPY)XEHWI CTapPTOBOMN U TEXHUYE-
CKOM NO3ULMHI.

lfocnpeanpusatvem Kb «fOxHoe» 3aBep-
LLIEH BbINYCK KOHCTPYKTOPCKOM U 3KCMAyaTa-
LIMOHHON AOKYMEHTaLMK nepBon cTyneHn PH
Antares. NepBblit AeMOHCTPALMOHHbIV NYCK
PH 3anaaHupoBaH Ha anpenb 2013 1.

BeayTcs paboTbl N0 CO3AAHUIO HALLM-
OHaAbHOM CUCTEMbI CMYTHUKOBOW CBSI3U
«\nbipb». B yacTHoCTH, B TeueHue 2012 1. 3a-
BeplUeHa pa3paboTka TEXHUYECKOTO NpoeKTa
CUCTEMbI B LLEAOM W €€ HAa3EMHOr0 CErMeH-
Ta, HaYaTo U3rOTOBAEHUE PAKETbI-HOCUTEAS
M KOCMWUYECKOro annapara.

Mo nporpamme coTpyaHU4ecTBa ¢ EBpo-
NEeNCKUM KOCMUYECKMM areHTCTBOM M3roToB-
A€Hbl M HanpaBAEHbI Ha KOCMOAPOM Kypy BO
®dpaHuy3ckov [BuaHe ABa MapLUEBbIX ABWUTa-
TeAsl YETBEPTOM CTyNEHU EBPONENCKON pake-
Tbi-HOCUTEAR Vega.! MepBbIi yCneLLHbIi nyck
3TOM pakeTbl coctosiacs 13 deBpans 2012 r.2

M3rotoBAEHbI M NOCTaBAEHbI B POCCUICKYHO
DepepaLmto NPUOOPbI 1 KOMMAEKTYIOLLME AASE
obecrneyeHus nyckoB pakeT-Hocutenel «Coros»
1 «[TpOTOH».

1 BMNB N29, 2012, cTp. 27
2BMNB N°2, 2012, cTp. 32
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NMpesnpnym Konnerum FKAY. Cnesa Hanpaso: Mpeaceparens NKAY H0puit
AnekceeB; nepBblit 3amectutenb npeaceparena FKAY Cepreit baynuH; 3a-
MecTuTenb AupeKTopa flenapTameHTa — HayanbHUK YnpaBneHus peanbHoro
ceKTopa 3KoHoMUKM CekpeTapuara KabuHeta MMHUCTPOB Hukonaii Lllep6utHa

Hauarta onbiTHas akcnayataums Cuctembl
KOOPAVMHATHO-HaBWraLMOHHOTO obecneyeHns
YKpauHbl B coctaBe 15 KOHTPOABHO-KOPPEKTH-
PYIOLLUMX CTaHUMM U LieHTpa KOHTPOAS HaBura-
LIMOHHOTO NOASI, OCYLLECTBASIETCA €€ MOATOTOBKa
K NPOBEAEHMIO [0CYABPCTBEHHDBIX UCTbITAHUM.

B xoae BbINOAHEHUSA TTporpamMmmbl GyHK-
LUMOHWPOBAHUA 1 pa3BUTMSA HaumoHanb-

HOM CUCTEMbI CENCMUUYECKUX HABAIOAEHWI

1 NOBbILLEHNSA 6©30MaCHOCTU NPOXUBAHUS
HaceneHUst B CENCMOOMNACHbIX PernoHax ocy-
LLLECTBASIACSI KOHTPOAb 3@ CODAOAEHUEM Tpe-
60BaHUI MeXAYHAPOAHbBIX AOFOBOPOB N0
OrpaHUYEHUIO U 3anpPELLEHUIO UCTbITaHWH
AAEPHOr0 OpPYXKsi, ceMcMmmnueckoi obera-
HOBKOM W APYyrUMU reopuU3nIecKnmMu sBae-
HUSIMU Ha TEPPUTOPUU YKPaUHbI U NO BCEMY
3eMHOMYy Luapy. B yactHocTu, B 2012 r. 3ape-
rmcTpupoBaHo 1 obpaboraHo 46443 celic-
MWUYECKUX CUTHaAA.

B pamkax poCCHNCKO-yKpauHCKOro npo-
ekTa «PapnoacTpoH» C UCMOAL30BaHUEM
paanoteaeckona PT-70 obecneueHo 167 ce-
aHCOB Npuema UHGopMaLUK 0BLLEN AAUTEND-
HocTbto 180 yacoB. MoAyyeHHble AQHHblE
nepeaaHbl A 06paboTku B Poccuitckyto
Akapemuio Hayk n HaumoHanbHyto Akape-
MU0 Hayk YKpauHbl.

BbinoAHeHbI 3aBepLuatoLLme atansl pea-
AM3aLUKU KOCMUYECKOTO aKcneprMeHTa «06-
CTaHOBKa» Ha poccuiickom cermeHte MKC,
AASl Yero Ha 60pT CTaHLUMKM AOCTaBAEHbI cre-
LManbHO pa3paboTaHHble HayuHble NpUbo-
pbl.3

B TeueHue roaa 6bIn0 pearn3oBaHo
1144 nnaHoBbIX M 364 3KCTPEHHbIX 3aABKK
Ha CbeMKY 3€MHOM NOBEPXHOCTU KOCMUYe-
CKUM annapatom «Ciu-2»,* noayueHo 6oree
1500 CHUMKOB TEPPUTOPUM 06LLLEN NAOLLA-
AbtO OKOAO 10 MAH. KB. KM, U3 HKX MO Tep-
putopun YkpaunHbl — okoro 300 CHUMKOB

3BMNB N22-3, 2013, cTp. 30
4BMB N28, 2011, cTp. 15
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NAOLLAABIO OKOAO 2,3 MAH. KB. KM. Ha nx oc-
HoBe cneunanmuctamu NKAY BbINOAHEHbBI 3Ha-
ynTenbHble 06beMbl PABOT MO MOHUTOPUHTY
ypesBblYarHbIX CUTYaLMI, BbIPYOOK AECHbIX
MacCHBOB, OTCAEXMBaAHWUIO BCXOXECTU O3U-
MbIX KYAbTYP, 3KOMOHWUTOPUHTY U AP.

MpoAoAXeEHbI paboTbl N0 yTUAM3ALMHK
TBEPAOrO PAKETHOrO TOMAMBA CO CHATbIX C
6oeBoro aexypctea MBP PC-22, noanexa-
LLMX AMKBMAAUMK cornacHo AoroBopy CHB-2
1991 ropa. O6ecneyeHo bezonacHoe xpa-
HeHne 102 cHapsXXeHHbIX KOpNycoB ABUra-
Tenen, copepxalmx 4 Tbic. TOHH TONAMBA.

B HacToslee BpemMa 3aBepLUEHO U3bATHE
TONAMBA U3 BCEX ABUraTeAen TPETbUX CTy-
neHen, HayaTo ero U3bATUE U3 ABUTATENEN
BTOPbIX CTYNEHEN, UMEIOLLMX KPUTUYECKUE
OTKAOHEHUS COCTOAAHWA OT TPEBOBAHWUM KOH-
CTPYKTOPCKOM AOKYMEHTaLMK. Bcero naba-
TO TONAMBO U3 61 CHapsAXeHHOro Kopnyca
ABuUratens (Becom 825 ToHH). [MpoBeaeHa
KOMMNAEKCHanA rocyAapCTBEHHas aKkcnepTu-
3a 06bEKTA YTUAM3ALMM MYCThIX KOPNYCOB,
BbIMOAHEHbI CTPOUTEABHbIE PabOThI, OCY-
LLLECTBASIETCS MOHTaX TEXHOAOTMYECKOTO
obopysoBaHus.

Takxe BeArCb paboThbl MO NOAYYEHUIO
MEeXAYHAPOAHOM TEXHUYECKON MOMOLLM AAR
YTUAM3ALMU NPOTUBONEXOTHLIX MUH MOM-

1 (1C) Ha co3paHHbIX B MPEAbIAYLLME TOAbI
NPOMbILLUAEHHbIX MOLLLHOCTSIX [aBAOrpaaCcKo-
rO XMMUYECKOro 3aBOAA.

MexayHapoaHasa aeaTeAbHOCTb TKAY
6biAa HaNpaBAEHa Ha AaAbHelLlee pas-
BUTUE COTPYAHWUYECTBA B KOCMUYECKOM
cohepe co ctpaHamu CHI, EBponelicko-
ro Coto3a, CeBepHow 1 KOxxHOM AMepUKH,
A31aTCKO-TUXOOKEAHCKOro pernoHa, banx-
Hero BocToka 1 AdpuKM, a Takxe Ha 0be-
crneyeHne BbIMOAHEHWUS MEXAYHAPOAHbIX
0653aTenbCTB YKpauHbl B cHepe UCMOAb-
30BaHUA U UCCAEAOBAHMA KOCMMUYECKOTO
NPOCTPaHCTBA B MUPHbIX LEASIX MO MEXAY-
HapOAHbIM AOFrOBOpaM.

CHUMOK YKPaNHCKOM CTONULbI, CAENAHHBIN CNYTHUKOM «Ciu-2»

OcHoBHble 3apaun Ha 2013 roa:
® BbINOAHEHUE [AaHa MeponpUATAI NO pas-
BUTUIO KOCMUYECKOW AEATEABHOCTU U MPOU3-
BOACTBA KOCMWUUYECKOW TEXHUKK Ha 2013 r.;
® yTBEpXAEHWE BepxoBHon Papon Ykpau-
Hbl O6LIEerocyAapCTBEHHOM LIEAEBOW HayuHO-
TEXHUYECKON KOCMUYECKON NporpamMmmbl Ha
2013-20417 rr.;
® 13roTOBAEHMWE 1 3anyck B Aoekabpe 2013 T.
TEAEKOMMYHWKALIMOHHOTO CMyTHUKA «\MBiAb»;
® POAOAKEHWE peanr3aLmn MexAyHapoA-
HOrO MPOEeKTa CO3AaHNA KOCMMUYECKOTO pa-
KETHOrO KoMnAekca «LIMKAOH-4» B NyCKOBOM
ueHTpe AnkaHTtapa (bpasuaus);
® npopoAkeHUe pabot no nporpammam «Ha-
3eMHbIl cTapT», «Mopckoi cTapTt, Antares,
Vega;
® obecreyeHre BbINOAHEHUSA 00S3aTEALCTB
YKpauHbl N0 peaAn3aLm MeXAYHapOAHOTO
KOCMUUYECKOrO KCNePUMEHTa «PaanoacTpoH»;
® BLINOAHEHWE MEPOMPUATUIA NO NOAFOTOB-
Ke NMPOU3BOACTBA M CO3AAHMIO CNEeLManbHbIX
TEXHOAOTUW AASI UBFOTOBAEHWUA MHOTODYHK-
LIMOHAABHOIO PaKeTHOrO KOMMAEKCa Mo Teme
«CancaH»;
® 3aBepLUEHUE CTPOUTENLCTBA NPOMBbILIAEH-
HbIX 06bEKTOB Y HAYaN0 CEPUMHON YTUAM3ALIM
TBEPAOTO pakeTHoro Tonanea MbP PC-22;
® POAOAKEHWE pPeaAr3aLn MeponpuaTUi
no pedopM1UpPOBaHULO OTPACAK;
® NaAbHeviLLee pa3BUTUE COTPYAHUYECTBA CO
ctpaHamu CHI, EBpocoto3a, AMepUKm, banx-
Hero Boctoka 1 Appuku, A3uatcko-TuxookeaH-
CKOTO pernoHa, ux KOCMUUYECKUMU areHTCTBaMu
1 COOTBETCTBYIOLLMMMU CTPYKTYpaMu;
® yyacThe B ABUALMOHHO-KOCMUYECKOM Ca-
AoHe Ne Bypxe 2013 n ABMAUMOHHO-KOCMU-
yeckoMm canoHe MAKC-2013.

HUctouHuk: «Ha paclumpeHHom 3aceaa-
Humn Koanernn F’KAY paccmMoTpeHbl HTOTH
paboT1bl Kocmmuyeckoi otpacau B 2012 ro-
AY M 3aaauu Ha 2013 roa» - OpuLManbHbIi
Be6-caiT locyaapCTBEHHOr0 KOCMUYECKO-
ro areHTcTBa YKpauHbl.

BceneHHas), NpoCTpaHCTBO, Bpems!
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HOBOCTW IKOCMOHABTUIKW

0 COOBLLEHUIO NMpecc-

cekpeTaps PyKOBOAWUTEAS

«Pockocmocar, 1 mapTa
COCTOANOCH 3acepaHue KOAe-
rn depepanbHOro KOCMUYe-
cKoro areHtcTBa Poccun (OKA)
noA PyKOBOACTBOM €ro AUPEKTO-
pa Braaumupa ArekcaHApoBUYa
MonoBkKHa. Ha 3acepaHuu 6bl-
AW PACCMOTPEHbI UTOTU Pa3BU-
TUA KOCMUYECKOW AEATEABHOCTH
B 2012 r., a Takxe 3apaun OKA
W OpraHu3aumin pakeTHO-KOCMU-
Yeckom oTpacau no obecneue-
HWMIO KOCMMWYECKON AEATEABHOCTU
B 2013 r. B 3acepaHuu NpuHs-
AW yYacTue PyKOBOAUTEAW MPEeA-
NPUATUM PaKETHO-KOCMUYECKOM
oTpacau, npeacTaButeam Poc-
cumnckon Akapemun Hayk, Boer-
HO-MPOMbILUIAEHHON KOMWUCCUMU,
Coserta besonacHoctH, haBHOrO
KOHTPOABHOIO ynpasAeHusa Mpe-
3upeHTa Poccuu, CuetHoM nana-
Tbl, MUHUCTEPCTB M BEAOMCTB.

B cBoem BbICTynAeHUW Baa-

AMMUP TTONOBKUH OTMETHA, UTO
B 2012 r. AOCTUIHYTa rAaBHas
LieAb — BbINOAHEHWE 3aAaY, Mpea-
YCMOTPEHHbIX hepepanbHbIMU
LeAeBbIMM MporpamMmmMamMu, rocy-
AAPCTBEHHbIM 3aKa34MKOM WMAU

BceneHHas), NpOCTPaHCTBO, Bpems]

3aKa34MKOM-KOOPAMHATOPOM KO-
TopbIX ABASIETCS DepepanbHoe
KOCMWYECKOE areHTCTBO.

B MUHyBLLIEM FOAY OCHOBHbI-
MU NPUOPUTETAMU KOCMUUYECKON
MOAWUTUKM CTaAK:
® obecneyeHue rapaHTMpPOBaH-
Horo aoctyna Poccuu B Kocmoc,
pa3BWTHE U UCMOAB3OBaHWE KOC-
MMUYECKOM TEXHWUKM, TEXHOAOT U
W YCAYT B UHTEpECax 060POHbI
1 6€30MacHOCTH CTPaHbl, COLM-
aAbHO-3KOHOMMUYECKON Chepbl,
a TaKkxe pa3BUTHUE PaKETHO-KOC-
MUWUYECKOW NMPOMbILUAEHHOCTU
U BbINOAHEHUE MEXAYHAPOAHbBIX
06513aTeAbCTB;
® CO3AaHUE KOCMUYECKOW Tex-
HWUKKW AASE MOTPEBHOCTEN HayKMK;
® opraHuW3auusi IMAOTUPYEMbIX
NOAETOB, @ TaKXe CO3AaHKe Ha-
YUHO-TEXHUUECKOTO 3aAena AASt
OCYLLEECTBAEHUS B paMKaXx Mex-
AYHapOAHOM KoonepaLun NUAOTU-
pyeMbiX MOAETOB K APYr1M TeAaM
COAHEYHOM CUCTEMDI.

B 2012 r. Poccuiickas ®e-
Aepauusa obecneuraa nposepe-
HWe 24 NyCKOB pakeT-HOCUTENEN
U, KaK U BCe NOCAeAHUE FOAb,
ocTanacb MMPOBbLIM AMAEPOM MO
3TOMYy nokasaTtento (boree 38%

s

0 3aceaHuu Konnermy denepanbHore
KOCMUUECKOro aleHTCTBA

OT BCEX MYCKOB paKeT-HOCUTe-
Aei).t 3anyueHo 33 kocmuue-
CKkux annapara (KA), B TOM uncne
C yyactvem Poccuu B UHTEpECcax
3apybexHbIx cTpaH HbIAK yeneL-
HO OCYLLECTBAEHbI 2 NycKa € KOC-
MoApOMa B Kypy (BbIBEAEHO Ha
opbuty 2 KA) 1 3 nycka ¢ nAaBy-
yen naatdpopmbl Odyssey (BbiBe-
AEHbl Ha op6uThl 4 KA).

1 BMB Ne1, 2013, cTp. 10

—

C LeAblO YAOBAETBOPEHMSA TO-
CYA@PCTBEHHbIX HYXA YCMNEeLwHO
BbIBEAEHO Ha paboune opbuThl
18 KA. Mo cocToAHUIO Ha Hava-
A0 2013 1. poccuiickan opbu-
TaAbHanA rpynnMpoBKa Hay4HOro
1 COLMaNbHO-3KOHOMMUYECKO-
ro Ha3HauyeHusa BKAOYaeT 75
KA, B TOM unchae 29 HaBUrauu-
OHHbIX, 26 CNYTHWMKOB CBA3MU U
BellaHus, 2 annapara AMCTaH-
LMOHHOIO 30HAMPOBaHUSA 3eMAM,

Ha kocmoapome B AMypcKoi 061acTh 3aknafbIBaioT hyHAAMEHTbI
CTapTOBOro M TeXHM4YeCcKoro komnnekcos. Kocmoapom BocTouHbin
cTposaT noutn 3000 yenoBek. Ha cTpoinnowaakax oHn paéoraior

B KPYrnoCcyTo4yHoOM pexxume.

www.universemagazine.com

www.federalspace.ru



2 KA ruaApoOMETEOPOAOTMUECKO-
ro Ha3HaueHus, 2 KA HayuHoro
Ha3HauyeHus, 5 akcnepumeH-
TanbHbIX KA, 5 moayneit MKC, a
Takxe no 2 NUAOTUPYEMbIX U TPy-
30BbIX KOCMUYECKMX KOPabAS.

B 2012 r. ®KA peann3oBbl-
Bano 9 dpepepanbHbIX LEAEBbBIX
nporpamm (®LMM) n ABe npo-
rpammbl COO3HOro rocyaapcraa.
PacnopsxeHunem MpaButennb-
ctBa PO o1 28 pekabps 2012 T.
Ne 2594-p yTBEPXAEHA rocypap-
CTBEHHas nporpamma «Kocmu-
ueckas AeATenbHOCTb Poccumy.

PaspabotaH v npeacTaBAeH
B MpaBuTenbcTBO NPoekT OCHOB
noAuTHKK Poccuiickon Pepepa-
LMK B 06AACTH KOCMUYECKON Ae-
ATEABHOCTU Ha nepuoa Ao 2030
roAa U AaAbHEWLLYIO Nepcnek-
TMBY. AOKYMEHT NpOLLEA BCE CO-
rAaCOBaHWs U 06LLECTBEHHbIE
CAYLLIAHUWS, MOCAE YEro NOCTYMUA
B Annapar MpaButeabcTBa PO,
oTKyAa ByAeT nepepaH B AAMU-
HucTpaumio MpesuaeHTa Poccuun
ANS YTBEPXAEHMA.

Poccuitckon Gepepaumnen
B NMOAHOM 06beMe BbINOAHEHbI
MEeXAyHapoAHble 06s13aTenbCTBa
N0 TPAHCMOPTHO-TEXHUYECKO-

My obecneuenunto MKC. B coot-
BETCTBMM C MPOrpaMmMon noaeta
OCYLLECTBAEHbBI 3anycku 4 nu-
AOTUPYEMbIX TPAHCMOPTHbIX KO-
pabaeit cepumn «Coto3-TMA-M»

1 4 TpaHCMNOPTHbIX FPY30BbIX KO-
pabaeit cepun «Mporpecc M-M»,

B 2012 r. ocyLlecTBAEH 3a-
nyck KA «KaHonyc-B» anst Ha-
H6AOAEHUS palioHOB 3eMAK
C Ype3BblYaNHbIMU CUTYaLIUS-
MU, KOTOPbIV B HacTosILLEE BPeMS
ycrewHo GyHKUMOHUPYET. YBEAU-
ueHbl OpOUTaAbHbIE MPYNMUPOBKK
MHOrO®YHKLMOHAABHOM CMyTHM-
KOBOM CUCTEMbI MEPCOHAABHOM
cBsa3un (2 KA), cuctembl peTpan-
cAsumn «Ayu» (1 KA) 1 kocmuye-
CKoW cucTembl cBsdn (1 KA). B
LuTaTHOM coctaBe (24 KA) pa-
6otaert rpynnuposka MOHACC,
npu aTom elle 4 KA HaxoaaTest
B OpBUTaAbHOM pe3epBe U OAMH
MPOXOAMUT AE€THbIE UCMbITAHMA.
ObecneyeHa TOYHOCTb NO3ULMO-
HMPOBaHUA He MeHee 2,8 M.

B 2012 r. Ha kocmMoApOME
«BOCTOUHbIM» pa3BepPHYTbI NOA-
HomacLuTabHble paboTbl MO Co-
OpyXeHuto obecneurBatoLLei

Anpenb 2013

TNK «Coto3 TMA-M» B coctaBe MKC.

MHOPACTPYKTYPbl U TEXHOAOTU-
YeCKUX 06bEKTOB, BbIMOAHEH
HYAEBOW LIMKA NO CTapTOBOMY

N TEXHUYECKOMY CErMEHTaM.
CospaHa AMpeKumMsi Mo KOCMO-
Apomy «BOCTOYHbIN», 3apa4a-
MU KOTOPOW IBASIKOTCA MpUemMKa
CTPOUTEAbHbIX PaboT U Hepony-
LLIeHWe nepepacxopa AEHEXHbIX
CPEeACTB.

B ywealiem ropy caaHa B
OMbITHYHO 3KCMAyaTaLMIO aB-
TOMaTtu3mMpoBaHHasa cuctema
npeaynpexaeHus o6 onac-

HbIX CUTYaLMAX B OKOANO3EMHOM
KOCMMWYECKOM NPOCTPaHCTBE
(ACMOC OKI).

MeXxAyHapOAHOE COTPYAHU-
yectBo B 2012 r. pa3BMBanoCb
no LEeAOMY PSAY HaMpaBAEHUM:
3aMnyCcKM KOCMWYECKUX anna-
paToB, co3paHue CNyTHUKOB U
CPEACTB BblBEAEHMSA, PyHAAMEH-
TaAbHble KOCMUYECKUE UCCAEAO-
BaHUSA, MUAOTUPYEMbIE NMOAETHI
(yuactue B nporpamme MKC),
MCNOAb30BaHUe cuctembl MNO-
HACC no coraaLleHusiM ¢ Apyru-
MU CTpaHaMmM.

Mexay Tem Baaaumump Mo-
NMOBKWUH OTMETHUA, YTO peLleHne
0TpacAeBbIX NPOBAEM B 3HaUU-
TEAbHOW CTENEHU CBA3AHO C pas-
peLleHMeM KaAPOBOW CUTYaLMK.
Hecmotps Ha cTabuAbHOCTb CO-
CTaBa, B PaKETHO-KOCMUYECKOWM
oTpacAu HabAloAaeTcs ocTpast
HexBaTKa BbICOKOKBaAMOULM-
poBaHHbIX KapapoB. depepans-

HOBOCTW IKOCMOHABTWIKN

HOEe KOCMWUYECKOE areHTCTBO
NPOAOAXMT paboTy No coBep-
LLIEHCTBOBAHUIO YPOBHSA Npodec-
CMOHAAbHOM NOArOTOBKM. TOAbKO
NpPU YCAOBUW PELLEHUS KaAPO-
BOM NPoBAEMbI MOXHO FOBOPUTb
0 peaArsyeMocTi MacLUTabHbIX
3aAau N0 YKPENAEHWIO U pa3Bu-
TUHO KOCMUWYECKOIO NMOTEHLMAAA.
3acnylaB 1 06CyANB AOKAQ-
Abl W BbICTYNAEHUA, KoAAernst
NMPUHSAA PELLIEHWE B KAUecTBe
rAaBHOM LeAn Ha 2013 r. yctaHo-
BWUTb 6€3YCAOBHOE BbINOAHEHWE
roCyAapCTBEHHOW NMporpaMmsi
«Kocmuueckan AesiTEAbHOCTb
Poccumn Ha 2013-2020 ropbli».

K uncAy NPUOPUTETHBIX Ha-
npaBAEHUI pAesiTEAbHOCTH De-
AEPanbHOr0 KOCMUYECKOro
areHTcTBa B 2013 . OTHECEHDI
cAepyroLLmE:
® BbINOAHeHWe MAaHa 3any-
ckoB KA Ha 2013 1. B paMKkax
depepanbHOM KOCMUYECKON
nporpaMmbl Ha 2006-2015 rr.,
(depepanbHON LLEAEBOW NPO-
rpammbl «loaaepXaHue, pasBu-
TWE U UCMOAL30BAHUE CUCTEMDbI
TAOHACC Ha 2012-2020 ropbi»,
nporpamm MexAyHapoAHOTO CO-
TPYAHUUECTBA U KOMMEPYECKMX
NPOEKTOB;
® obecneueHne 3GGEKTUBHOIO
bYHKLMOHWPOBAHUSA CPEACTB Bbl-
BEAEHUS 1 OpOUTAAbHBIX Fpyn-
NMPOBOK;
® 6e3yCAOBHOE BbIMOAHE-

HWe 3apaHuni focypapcTBEHHOM

NporpaMmbl BOOPYXXEHUSA Ha
2011-2020 rr., rocyAapcTBEH-
HOro 060pPOHHOIO 3aKa3a Ha
2013 1. 1 Ha NA@HOBbIN NEPUOA
2014 1 2015 ropos;
® OBbIWEHNE YCTONUMBOCTH
bYHKUMOHUPOBAHUS KOCMUYE-
ckom cuctembl AOHACC, Hapa-
LWMBaHUE ee GYHKLMOHANBHbIX
BO3MOXHOCTEW U pacLuMpeHue
cdep UCNOAL30BaHUS;
® OBbIWEHUE 3ODEKTUBHO-
CTM UCNOAb30BaHUSA PeE3YAbTa-
TOB KOCMUYECKOW AEATEABHOCTU
B MHTEpecax KOHEYHbIX MOAb30-
BaTenew;
® peaAn3aumsi AONMOAHUTEABHbIX
Mep MO NOBbILLEHWIO HAAEXKHOCTU
PaKETHO-KOCMMYECKOMN TEXHUKM,
COBEPLUEHCTBOBAHUIO OpraHu3a-
LMK ee NOATOTOBKM U KOHTPOAS
FOTOBHOCTU K MPUMEHEHMUIO;
® peanr3aums NPaKTUYECKUX
MepOonpUATUi, obecneunsato-
LLMX pacLUMpeHne 1 3akpenae-
HWe npucyTcTBMA Poccun Ha
MWUPOBOM PbIHKE KOCMMUUYECKMX
YCAYT ¥ NPOAYKLMM;
® noBblWEHUE 3GDEKTUBHOCTH
paboTbl AreHTCTBa No OpraHv3a-
LMK pa3paboTku, NPOU3BOACTBA
U NPUMEHEHNA PAKETHO-KOCMMU-
YECKOW TEXHUKM.

HctouHuk: «0 3acepa-
HuKM Koanerum deseparbHOro
KOCMMYECKOro areHTCcTBa». —
O¢uumanbHbii Be6-caiT Pe-
A€epanAbHOro KOCMHYeCKOro
areHrcTBa «Pockocmoc». B

BceneHHas), NpoCTpaHCTBO, Bpems!
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B HoBOCTW 3EMAI

¥V 3emnu oGHapY:KeH TReTUN paAUaLIMOHHBIN NoAC

MepuKaHCcKue cnyTHUkK Van Allen

Probes (paHee U3BeCTHbIE Kak

RBSP - Radiation Belt Storm Probes),
3anyueHHble 30 aBrycta 2012 r.,* o6Hapy-
XWUAW paHee HEU3BECTHbIN, TPETUI NO cYeTy
pPaAVMaUMOHHbIV NOAC BOKPYT 3eMANU. AaTUMKK
Ha 60pTY KOCMUYECKKX annapaToB NO3BOAU-
AU AOCTATOUYHO BbICTPO YCTAHOBWTbL HaAUUKE
€elle OAHON — NEPEXOAHON — TOPOUAAABHOM
06AaCTU NOBbILLEHHON KOHLEHTPALIMK 3aps-
XEHHbIX YaCTULL. YUeHble HabAOAAAM 3@ 3TON
06AACTbIO B TEUEHUE UYETbIPEX HEAEAD, NOKA
HOBbIN MOSIC HE pa3pyLUMAa YyAapHas BOAHA
COAHEYHOro BeTpa.

Kaxabl U3 ABYX 30HAOB HECET OAMHAKO-
Bblii HABOP M3 NATU MHCTPYMEHTOB, KOTOPbIE
MO3BOASIIOT CeLMaAncTam noayyatb bec-
NPeLEAEHTHbIN NO KOAMYECTBY U KayecTBYy
06beM nHdopMaLun 06 OKOAO3EMHOM
npoCTpaHCcTBE.

Mpoekt Van Allen Probes ocyluectBAseT-
ca B paMkax nporpaMmmbl NASA «<Ku3Hb co
3Be3poW» (Living with the Star). Ero obuias
CTOMMOCTb paBHa 686 MAH. pooArapoB. Pac-
YeTHbIN CPOK paboTbl annapaToB COCTaBAS-
€T ABa roaa.

B nepBble AHK nocae 3anycka MHGopMa-
umus, nepepaBaemas npubopamu 30HAOB,
yKasblBaAa Ha CyLLEeCTBOBaHUE ABYX paaua-
LUMOHHbIX NosicoB. OAHAKO B Hauane CEHTS-
6pA CUTyaLMs UIBMEHMAACH: AATYUKU HAYaAK
perncTprMpoBaTh NOSABAEHWE TPETbEN 0OAa-
CTU, NOXOXEN N0 GOPME Ha TOACTOE KOAbLIO.
McecaepoBatenn nepenpoBepPUAr A@HHbIE,
CpaBHMB NOAYYEHHYIO MHPOPMALMIO C MO-
kasaHusaMu cnyTHUKa SAMPEX, usyuatowlero
mMarHutocdepy 3emam ¢ 1992 r. Hecmortps

* BMNB N29, 2012, cTp. 14; Ne11, 2012, cTp. 32

Ha HEBbICOKYO YyBCTBUTEAbHOCTb MHCTPY-
MEHTOB NOCAEAHETO, €ro «MOKa3aHs» NoA-
TBEPAUAUM AaHHble 30HAOB Van Allen Probes.
Y6eAMBLUUCH B CYLLLECTBOBAHUW TPETLETO
rnosica, yueHble MPOAOAKMAM HABAKOAEHUA AO
€ro MCYE3HOBEHWSA B NEPBbIE AHW OKTAOPSA B
pe3yAbTaTe CTOAKHOBEHUS «KOAbLI@» M BHELL-
Hero nosica BaH AAneHa € yAapHON BOAHOM,
cHOPMUPOBAHHOM COAHEUHbLIM BETPOM.

Cyast No BCceMy, AONMOAHUTEAbHbIM NOAC
BO3HWK B NEPUOA BbICOKON COAHEYHOWM akK-
TUBHOCTU B 06AACTU 3a30pa MEXAY BHYTPEH-
HUM W BHELWHUM paAUaLMOHHBIMK Nosica-
MW, U3BECTHBbIMW Kak nosica BaH AneHa (B
4eCTb 3TOr0 YY4EHOro Ha3BaHbl TakXe 1 CnyT-
HWKK). CunTaeTca, YTO OH MOT NOSIBUTLCA B
pe3yAbTaTe KOPOHaAbLHOrO Bbibpoca Macchl
31 aBrycta 2012 r. ¢ pAaAbHERWNM GOPMU-
pOBaHUEM MEXMNAAHETHOM YAGPHOW BOAHbI.
B LeAOM BbISIBAEHHbIW paAUaLMOHHbBIN NOAC
npeAcTaBAsiA cCO60M HeycToMuMBOe 06pa-
30BaHue, paspyLlleHHOe MeHee YeMm Yepes
MecsL, NTOAOBHOW Xe YAapHOWM BOAHOW.

Cayuan 06pa3oBaHUA HOBbIX papuUaLm-
OHHbIX MOSICOB HABAIOAAAWCH U PaHbLLE:
Hanpumep, HeyCTOMUYMBBIN NOSAC MEXAY
ABYMS YXX€ U3BECTHbIMU (BHELLUHUM U
BHYTPEHHWM), BO3HUKLLWI B pe3yAbTaTe KO-
POHaAbHbIX BbIGBPOCOB MaCChl U BbICOKOCKO-
POCTHbIX NOTOKOB COAHEUYHOIO BETPA, ObIA
3apernctpupoBaH cnytHMkamu CRESS wm
SAMPEX B mapte 1991 r., deBpane 1994 r.,
okTA6pe 2003 r., utone u Hoabpe 2004 .,
aHBape 2005 .

B paapvaumMoHHbIX Mosicax HakanAuBa-
tOTCS SAEKTPOHbI, MPOTOHbI U AAPA AETKMUX
aToMOB, NonasLlKne B MarHutochepy Ha-
LWen nAaHeTbl. 3eMAA UMEeET ABa paAuaLm-
OHHbIX NosAca: BHYTPEHHWI, COCTOALLMN 13

AmepuKaHckue cnyTHuku Van Allen Probes (unniocrpauus).

38 BceneHHas), NPOCTPaHCTEO, Bpems]

NPOTOHOB, PAcMOAOXEH Ha BblcoTe 0T 1600
AO 13 TbiC. KM, BHELWHWUI — Ha BbICOTE OT
19 Tbic. A0 40 TbIC. KM (B HEM npeobaa-
AQIOT INEKTPOHbI). B 3TOT BHELWHMI nosAc
OKasancsl «BCTPOEH» eLLe OAUH, AeXaLLUK
B AMana3oHe BbICOT OT 19 ThiC. A0 22,3
Thic. KM. OH choopMHpoBancs 2 ceHTabpn
2012 r. # npocyLLecTBOBaA OKOAO MecsLa.
Bnpouyem, BNOAHE BO3MOXHO, YTO 3TOT NOSIC
CAEAYET cuMTaTh He TPETbUM, @ YETBEPTbIM:
COrAaCHO pesyAbTataM UCCAEAOBAHWUM,
NPOBEAEHHbIX YKPaUHCKUMM yYEHbIMU C NO-
MOLLBIO CMYTHUKOBOIO TEAECKONA IAEKTPO-
HOB 1 NpoToHoB CTAMN-® (a10T NPMOOP BbIA
CO3Aa@H B XapbKOBCKOM HaLMOHAAbHOM
yHuBepcuteTe umeHu B.H.KapasuHa
1 paboTan Ha 6OPTY POCCUICKOTO KOCMMU-
yeckoro annapata «KopoHac-®oToH» ),
Halla nAnaHeTa UMeET elle OAMH «MOCTOAH-
HbIM» 3AEKTPOHHbIN NOAC Ha CPAaBHUTEABHO
HebOAbLLIKX BbICOTaX, NMOA BHYTPEHHUM
nosicom BaH AaneHa. 31 pesyabTathbl HblAK
06HapoAOBaHbl B XOAE BbICTYNAEHUI Ha
Hay4HbIX ceMuHapax B Moable, QUHAAH-
Avn 1 CLLA, a Takxe noApo6HO onucaHbl
B pacCLUMPEHHOM HayYHOM AOKAAAE Ha 3a-
cepaHum CoBeta N0 KOCMUYECKUM UCCAE-
AoBaHWAM HaunoHansHOM Akapemuun Hayk
YKkpauHbl 27 utoHa 2012 r. HecmoTpa Ha
70, 4t0 2009 rop OTAMYAACA OUYEHb craboit
COAHEYHOW aKTUBHOCTbIO, TPU OTYETAMBO
paspeluaeMblx paAMaLMOHHbIX Nosica Ha-
6AOAAAMCH Ha MPOTSXEHUM BCEro nepuoaa
bYHKUMOHMPOBAHKA cnyTHWKa «KopoHac-
DOTOH» AaXe B MOMEHTbLI 0UEeHb CAabOW
BO3MYLLEHHOCTU MarHUTHOIO MNOASt 3EMAU.
B HacToslLee BpemMs UCCAEAOBAHUSA
paAvaLMOHHBIX NOSICOB MMEIOT BaXHeNLee
3HaYeHMe AN HALLIEro BbICOKOTEXHOAO-
rMuHoro obuiectBa. COTHU KOCMUUYECKMX
annapaTtoB - OT METEOCMNYTHUKOB U CNyT-
HUKOB CBSI3W AO KOMMOHEHTOB cuctem GPS
1 TNOHACC - peryasipHO nepecekatoT 3T
nosica, NOABEPrasiCb BO3AEMCTBUIO BbICOKO-
3HEepPreTMYecKMx YacTuL, KOTopble MOryT
NOBPEAUTb COAHEYHbIE MAaHEeAU UAU Bbl3BaTb
KOPOTKOE 3aMblKaHWe B BAOKax INEKTPO-
HWKK. Bo Bpemsi reoMarHWTHbIX 6ypb (Yalle
BCETr0 OHW CAyYatoTCSsl B FOAbl aKTUBHOTO
ConHua),® koraa nosica «pasbyxatom OT U3-
6bITKa YacCTuL, «NOCTABASIEMbIX» COAHEUHbLIM
BETPOM, LieAble CMYTHUKOBbIE TPYNMNUPOBKU
MOTYT NOABEpPraTbCsi ONacHOCTH, HapyLlan
HOpMaAbHOE GYHKLUMOHUPOBAHUE TEAEKOM-
MYHUKAUMOHHbIX ¥ HABUFaLUMOHHbIX CUCTEM.
3oHAbI Van Allen Probes no3BoAsAoT cMmsAr-
UYMTb NOCAEACTBUA TaKMX HAPYLUEHUN.
Uctoununku: cantol NASA, TKAY

2 BB Ne2, 2009, cTp. 34; Ne1, 2010, crp. 10
3 BMB Ne3, 2012, cTp. 4
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B N\OBUITEALCKASI ACTPOHOMIS

HEBECHBIE COBbITHA MAR

«MTPUBET» OT KOMETbI.

B Havane masi 3eMAa Npoxo-
AMT CKBO3b AOCTATOUHO MAOTHYHO
yacTb METEOPHOTO POos N-AKBaPHA
- LWAelda NbIAEBbIX YacTuL,
OCTaBLLMXCS NOCAE MHOTOUUCAEH-
HbIX MPOAETOB 3HAMEHWUTOM KOME-
Tbl lannen (1P/Halley). B cpeaHmx
LumMpoTax CeBePHOTro NoAyLLAPUS
MOXHO HabAOAATb AULLIb HEBOAL-
LLYO YacTb METEOPOB, OTHOCS-
LLIMXCA K 3TOMY PO, MOCKOABKY
paAMaHT NoToKa, PaCNOAOXKEHHbIV
B CO3BE3AMM Bopones, BOCXOAUT
HE3aA0ArO AO HauaAa YTPEHHKX Cy-
Mepek. B nprakBaTopranbHbix 06-
AacTax U B KOXXHOM noAyLLIapmu
«maMcKre AKBapuAbl» — OAVH K3
HanboAee MOLLHbIX PETYASIPHO
AEVICTBYHOLLIMX MOTOKOB.*

ABE APKUX MUPUADI.

Ha maim Tekyuwiero ropa npu-
XOASATCA MakCUMyMbl BAaecka
ABYX AOATONEPUOANYECKMX Ne-
PEMEHHbIX 3B€3A, KOTOPbIE MO-
ryT AOCTUraTb APKOCTU OKOAO
4-A BEAUYMHbBI U AETKO HabALO-
AATbCA HEBOOPYXEHHbIM FAa-
30M - X Aebeasa v R Tmapbl.

1 BMB N24, 2005, cTp. 42

YCAOBHA UX BUAMMOCTH (OCO-
6eHHO nocaepHel) byayT 6AU3-
KM K ONTUMaAbHbIM.

COAHEYHOE «KOAbLLO>.

B xoae 3atmeHuns 9-10 mas
BMAMMbIN pa3mep AyHbl OKaxeT-
¢A MeHbLUe pa3mepa ConHua, TO
€CTb KOHYC AYHHOWN TEHW He AO-
CTUIHET 3€MHOW NOBEPXHOCTH,

1 BO BPEMS LEHTPaAbHON dadbl
CBETUAO NPUOBPETET BUA CBEP-
KatoLLLEero KoabLa.? Takum OHO
6yaeT HabatopaTbCsi B MOAOCE,
NPOXOAALLEN OT CEBEPO-3anan-
HOWM YacTu ABCTpaAMM K OCHOBa-
HUIO NoAyocTpoBa Keiin-Mopk,
«LlenAsitoLLLEA» BOCTOUHYHO OKO-
HEeYHOCTb ocTpoBa Hosas Bu-
Hes 1 nepecekatoLLen 3KBaTop
Hepaneko oT Haypy. B palioHe
apxuneaara Mabepta NPOAOAXM-
TeAbHOCTb KOAbLIEOOPa3HoW da-
3bl NPEBbLICUT 6 MUHYT. YacTHble
da3sbl 3aTMEHMSA BUAHBI Ha BCEH
Tepputopuun Asctpasuu, B Ho-
BOM 3enaHAMM, Ha TacMaHuK, Ha
ocTpoBax OkeaHWn U 30HACKOIO
apxuneaara, B tOXHOM Yactn Ou-
AMMNWUH U Ha FaBawnax.

2BMNB N6, 2012, cTp. 32

ACTEPOUAHASA ONMMNO3ULIUA.

Kak 1 npeAblAyLLUi BECEH
HUIM MecALl, Mal «OTMeYeH»
NPOTUBOCTOAHUEM TOABKO OA-
HOro o6beKkTa rAaBHOro nosica
acteponpaoB, BAECK KOTOPOro
npeBbicuT 10-t0 3BE3AHYIO Be-
AMUYKHY. UM CTAHET ABYXCOTKM-

AomeTpoBas leba (6 Hebe). Ee

BEPXHAA KyAbMUHALUMSA BOAK-
31 MECTHON MOAYHOUU OXMAA-
etca 23 mas. Actepoup byaet
HaXOAWTbCS Ha YAAAEHHOW OT
COAHLIA YacTu cBoel opbuThl,
ABMrasicb No 3anaAHoi yacTu
c03Be3AMA 3MeUn HEAAAEKO OT
HebecHoro akBaropa.

COEAMHEHMUE TPEX MAAHET.

B 20-x uncnax mast Ha Be-
yepHeM Hebe HEBbICOKO HaA

rOPU30OHTOM MOXHO ByAEeT Ha-

- 6A0AaTb CPaBHUTEABHO TEC-
Hoe COAMXEHUE TPEX APKMUX
naaHet - Mepkypus, BeHepbl
n tOnutepa. OHM pacnonoxarcs
B 15-17° k BocTOKY OT CoAHLA,
NO3TOMY B HaLUMX LUMPOTaxX yBU-
A€Tb 3T0 HEObblYHOE IBAEHWEe
AOBOABHO CAOXHO. M3 ocTanb-
HbIX NMAQHET HaWAy4YLLUE YCAO-
BUSI BUAMMOCTHU CAOXKATCH AAS
CaTypHa (ABUrasicb MonNATHbIM
ABWXEHWEM, OH «BEPHETCSH»

n3 co3Be3ans Becos B co-
3Be3AMe AeBbl); HA YTPEHHEM
Hebe byaeT pocTyneH HabAto-
AeHMAM HenTyH 1 nocTeneHHo
Ha4YyHeT BbIXOAUTb U3 Cymepey-
HOro cermeHTta YpaH. Mapc no-
npexHeMy «npsavYeTcs» B Ayyax
Hallero cBeTUAa.
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Brnanmein nyTb actepounaa Neba (6 Hebe) 8 mae-uioHe 2013 1.

KANEHAAPbL ACTPOHOMWYECKWX COBbITU (MAW 2013 T".)

10

19-20" AyHa (D = 0,57) 3akpbiBaeT
3Be3ay 3 Kosepora (3,0M). $SIBneHve
BWAHO Ha loro-soctoke LleHTpanbHoM
A3nmn

1:15 N\yHa B ha3e nocAesHeln HeTeepTun
23:15-23:17 Actepona MaHvHKa (4554
Fanynka, 16,5™) 3akpbisaeT 38e3ay HIP
94127 (7,9™). 30Ha BUAMMOCTIW: BOCTOK
IKpacHoaapckoro kpasi, PoctoBsckas,
BopoHeykckas), Avineukas obA., 3anaa
Ps13aHcKom 0BA., BOCTO4HA% HacTb
MockoBsckow n Teepckoi 0bA.

2" \yHa (D = 0,32) B S’ ceBepHee
HenTtyHa (7,9™)

17-18" AyHa (@ = 0,17) 3aKkpbiBaeT
38e3Ay A PbIb (4,5™). $IBA€HVe BUAHO
8 NMpumopckom Kpae

MaKcmMmyMm aKTMBHOCTU METEeOpPHOro
noToka n-AKBapuAbl

(okono 20 meTeopoB B Hac; PaANGHT:
a=22"26™, 5 =0

21" AyHa (D = 0,09) 8 3° ceBepHee
YpaHa (5,9™)

14:15-14:20 AcTtepouna Tykus

(1038 Tuckia, 18™) 3aKpblBaeT 38e3Ay
HIP 49970 (8,8™). 30Ha BUAMMOCTW:
Xabaposckuin n NMNpMmopcknn Kpan
Makcnmym baecka
AOAIONepnoANHecKon nepemMeHHomn
38e3abl y \ebeas (3,5™)

0:28 HosonyHue. KonbueobpasHoe
COAHEeYHoe 3aTMeHve

39 BceneHHas), NPOCTPAHCTBO, BpeMs!

n

23" AyHa (D = 0,01) B 2° 1o>kHee
BeHepbl (-3,9™)

14-16" A\yHa (D = 0,02) 3aKkpbiBaeT
3B8e3Ay ¢ Tenbua (3,5™) ana
HabAloaaTenel 3anaaHoro KasaxcTaHa
niora UeHTpansHom Cnbupun

18" AyHa (d = 0,03) B 3° ceBepHee
AnbaebapaHa (o Tenbua, 0,8™)

20" MepKkypuin B BEpXHEM COeANHEHNN,
3a anckom ConHua

12" AyHa (@ = 0,06) B 3° t0)kHee

(B8 405825 KM OT UeHTpa 3emMAn)

AOAroONepnoAnHecKon nepemeHHom

4:35 N\yHa B ha3e nepson HeTeepTu
8" AyHa (@ = 0,53) B8 6° to>kHee Peryna

9" AyHa (D = 0,90) 8 0,5° io>kHee Cnnku

20-22" N\yHa (D = 0,86) 3akpbiBaeT
3Be34y y Aesbl (3,8™). SIBAeHVe
BMAHO B BocTo4HoM EBpone (kpome
3anonspbs), Ha KO>kHoMm KaBkase,

8 3anaaHon Cnbunpun n 3anaaHom

12
IOnuTepa (-1,9™)
13 14" AyHa (D = 0,11) B anoree
16 Makcnmym brecka
R Miapel (3,5™)
18
(o A\bB3, 1,3™)
22
(o Aesbl, 1,0M)
IKasaxcTaHe
23

7" A\yHa (® = 0,95) B8 4° 1o>kHee CaTypHa
(0.3

AcTtepouna Neba (6 Hebe, 9,6M)

B NPOTMBOCTOSIHUN, B 1,758 a.e

(263 MAH. KM) OT 3emAn

24 16-19" AyHa (D =1,00) 3aKkpbiBaeT

25

27

28

30

38e3Ay k Becos (4,8™) ana
HabAloAaTenel BOCTOKa eBponenckon
Yactn PM, 3anaaHow, LleHTpanbHOM
1 Bocto4How Cnbupw, 3abaiikanss,
tora AanbHero BocToka

20" Mepkypuii (-0,9™) B 1° ceBepHee
BeHepbl

21-23" /\yHa 3aKpbIBaeT 38e3Aay L
Becos (5,0™). SlBAeHe BUAHO Ha
cesepe YKpavHbl, eBpOnNenckon 4actn
P® (kpome 3anonsipbs), B Benapycu
" cTpaHax Bantum

4:25 NonHOoAYHVe

N" AyHa (D =1,00) B 6° ceBepHee
AHTapeca (o CkopnnoHa, 1,0™)

2" A\yHa (D = 0,99) 8 nepuree

(B 358375 KM OT UeHTpa 3emMAUn)

6" Mepkypuin (-0,7™) B 2° ceBepHee
IOnnTepa (-1,9™)

18" BeHepa (-3,9™) B 1° ceBepHee
IOnuTepa

20:55-20:57 Actepovna HoHroma
(1367 Nongoma, 14,5™) 3aKkpbiBaeT
3se3ay TYC 6867-00917 (8,6M).

3oHa BuanMocTu: TypKMeHus), 3anaa
Y36ekuctaHa n IKasaxcTaHa, BOCTO4Has
YacTb CapaToBCKOWM 1 3anaAHas YacTb
YAbsiHOBCKOW obaacTtei

Bpems scemrpHoe (UT)

www.universemagazine.com



B N\OBUTENLCKASI ACTPOHOMIS

lMocnenHasa yeTBEpPTb 11:15UT
HosonyHue 0:28 UT
:ﬁ‘ lMepBas 4eTBEPTH 4:35UT
MonHonyHue 4:25 UT
[MocnenHAsa 4eTBEPTH 18:58 UT

Bup Heba Ha 50° ceBepHO LUMPOThI:

1 mass — B 0 4acoB IETHEr O BPEMEHMU;
15 mas — B 23 yaca NeTHero BpeMeHu;
30 mas — B 22 yaca IeTHEro BPEMEHM

MonoxeHus JlyHbl gaHbl Ha 20"
BCEMUPHOr0 BPEMEHM yKa3aHHbIX Aat

YcnoBHble 0603HaYeHUs:
'+ paccesiHHoe 3Be3HOe CKomnieHne
@ WapoBoe 3BE3[HOE CKOMNeHne
© ranaktmka
7 anddy3Haad TYMaHHOCTb
-O- NnaHeTapHas TYMaHHOCTb
% pagMaHT MEeTEeOpPHOro noToka
— 3KAUNTUKA
HebeCHbI 3KBaTOP

[MonoxeHus nnaHeT Ha opbuTax
BMmae 2013 r.
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NosUTEABCKASI AcTPOHOMUVS [T

BuanmocTb nnaHeT:

Mepkypuii — BeyepHsis (ycnoBus HebnaronpusTHble)
BeHepa — BeuyepHsas (YCnoBus HebnaronpusTHble)
Mapc — He BUA€EH

OnuTep — BevepHsas (ycnoBus HebnaronpusiTHeIE)
CaTypH — Be4YyepHsas

YpaH — yTpeHHss (ycnoBust HebnaronpuaTHble)
HenTyH — yTpeHHss

m‘ Bun nnaHet 15 mas 2013 r. \
tfOnutep CarypH HentyH

N /
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B HoBOCTW 3EMAI

42

tbenaqa naTtHuuan B Kuese

Haw xypHan yxxe HeoAHOKpaTHO N1caa
0 NMPUPOAHbIX KaTakAM3MaX, NMPOUCXOAMBLLNX
B pa3HbIX yroAkax naaHeTbl 3eMas. Ho oaAHO
AENO - HabAIOAATb KapTUHBI BYICTBA CTUXMK
B NIHTEpHETE, 1 COBCEM APYroe - okasaTbCs
B €€ «CepALEe», AULLHWI pa3 NoAyYnB BO3-
MOXHOCTb OLLYTUTb, HACKOABKO BCE e MaA 1
cnab uenoBeK nepea Beanunem Mpupoasbl.

22-23 maprta LeHTpanbHas n CeBepHasn
YkpauHa, a Takxe tor beaapycu nepexuan
CaMbli MOLLHbIM CHEeronaa 3a BCHO UCTO-
PUIO METEOPOAOTMUECKHMX HabAOAEHMI. 60
MUAAMMETPOB™ - He Takas yXx 1 6oAbLIast Ha
nepBbli B3rASIA BEAUUMHA, OAHAKO 3TO 6OAbL-
L€ MapTOBCKOW MECAYHON HOPMbl OCAAKOB,
N K TOMY e CAEAYET NOMHUTb, YTO HacbINHas
MAOTHOCTb cHera B 5-10 pa3 MeHbLUe NAOT-
HOCTM BOAbI, @ 3HAUYMT, CPEAHAA TOALUMHA
CHEXHOr0 NMOKPOBa COCTaBUAA HE MEHbLUE

* YpoBeHb TBEepAbIX 0CafKoB (CHera) onpepensercs
0CagKoOMepaMu U U3MEepAeTCA B MUANUMETPAX Cos
BOAbl, 06pa3oBaBIWeNca Nocne UX TaAHUA.

BceneHHas), NpOCTPaHCTBO, BpeMs]

noAyMeTpa (B pEaAbHOCTU B HEKOTOPbIX Me-
cTax OHa npeBbillana MeTp). HecmoTpsa Ha
TO, UTO METEOPOAOTY CBOEBPEMEHHO BbIAAAW
NPEeAYNPEXAEHUE O «BOABLLLIOM CHErE», KOM-
MyHaAbHble CAYXObl, Ka3anocb, He 06paTUAK
Ha Hero BHUMaHwus. Yxe BeUYEPOM B NATHULY
B HOAbLLUMHCTBE CEBEPOYKPAUHCKMX FOPOAOB
nepectan pabotaTb FOPOACKON TPAHCMOPT,

a 6AMXE K HOUM CTanO MOHATHO, UTO ThiCHUM
BOAWUTEAEN, 3aCTPABLUMX B HEBUAAHHbIX
npo6kax, Tam ¥ 3aHOUYHOT...

K cuacTblo, yaAap CTUXUK HE COMPOBO-
XAAACA YEAOBEUYECKUMMU xepTBamu. Mo
CAOBaM BULE-TPEMbEP-MUHUCTPA AAEK-
caHApa Buakyaa, 06wmit 06beM yObITKOB
OYAET 03ByUEH MO UTOram aHaAu3a, KOTopbIi
NPOBEAYT MOCAE OKOHYAHUA AMKBMAALMM NO-
CAEACTBWI rPaHAMO3HOTO CHErOMNaAa, Ho yxe
ceiyac AICHO, UTO OH NPUOAMXKAETCS K COTHE
MWUAAMOHOB FpUBEH. Tenepb KOMMYHaAbHH-
KM rOTOBATCA K BO3MOXHbIM NOCAEACTBUSIM
TastHUA OFPOMHOM Macchl CHera.

YT0 Xe CTano NPUUYMHON MapTOBCKOM
CHEXHOMN KaTacTpodbl? IKCMNEPTbI-KAMMATONO-
M CKAOHHbI CYMTaTb, YTO €€ «BUHOBHUKOM» B
ouepeAHoit pa3 cTano robanbHOe U3MEHEHWE
KAMMaTta, 6onee M3BECTHOE MOA Ha3BaHWEM
«rnobanbHOe notenAeHver. BeceHHue BTop-
XEHUS aTAAHTUYECKUX LIMKAOHOB, HECYLLIMX
TENAbIE U BAAXHble aTMOCPEPHbIE Macchl,

B BO3AYLLHOE NMPOCTPaHCTBO HaA BocTouHowm
EBponoMn, Bce elle «xpaHAwee» 3MMHUIA
XOAOA, HE ABASIOTCA YEM-TO HEOObIYHBIM AAS
CUHONTMKOB. OAHaKO B 3TOT pa3 KOAUYECTBO
BA@r1, NPUHECEHHOE C ATA@HTUKM, OKa3aA0Ch
CAVLLKOM BOABLLIMM, @ BOCTOUHOEBPONENCKUI
AHTULMKAOH, 0BbIYHO CAEPXMBAIOLLMIA TaK1e
«[POPbIBbI», PaCcMnoAarancs CAULLKOM AAAEKO
Ha ceBepe. 1 310, N0 BCEN BUAMMOCTH, HE NO-
CAeAHUI NOAOBHbIN CAyYait: 3eMHOM KAUMaT
NPOAOAXKAET MEHATLCS BYKBAAbHO Ha HaLLUMX
rAa3ax, a 3HauWT — Mbl HEMUHYEMO CTaHEM
CBUAETENIMU OUYEPEAHbBIX MOTOAHBIX @HOMa-
AUI U SKCTPEMAAbHbIX MPUPOAHbIX SBAEHWH.

www.universemagazine.com



HAET NOANMCKA HA B'I'OI’OE NONYIOQHE

MoANMCATLEA HA MYDHAN MOKHO B NIOGOM NIOUTOBOM
| oTAeneHuy Vkpaunbf n Poccum

8re

NP4L105) 2013

BCENAEHHAST | HALIM HHOEKCI:

[DOCIDIHETEO + BDEMA .| 91147 - B KaTanore

NenMoAMYECKNK W3 AaHMi VEDaNHDI
- 12908 — B KaTtanore «Nipecca Poccumy
'- 'fllf.izq — B Katanore (Mouta Poccumy

NOCAEAHI YAAR

- Kocmuyeckue g
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ACTDOHOMMUA, ACTNOMW3NKA, KOCMOTOHUA, tNM3UKAa MMKPOMMPA
KoCMOHABTMKA, KOCMUUECKME UCCNeA0BaHMNA
NnaneTonorna, HayKku o 3emrne: reonorud, akonorua n ap.
HayKu o0 KU3HK: GUONOINA, MMEpOGMONOIUA, 3H30(i|ll0|l0ll/lﬂ : '
H{M3Hb Ha 3e|vme NaneoHTONOrUA, aHTPONONOINA, apxeonorus, I/I(:'I'lllll/l!l IIMBIIII'IIIIMIIIMM

17 Mas1 coctouTtcs1 cobpaHue HayyHo- NPOCBETUTEALCKOrO |</\yﬁa «BceneHHas, NPOCTPaHCTBO, Bpems».
MecTo 1 Bpemsi npoBeaeHns:: Knesckuin Aom yHEHbIX HAHY, 18:30, E:E/\asl FOCTUNHAS.

Aapec: yA. BAaavmupckas, 45-a, CT. METPO «30A0TbIe Bop0'ra» .

TeA. ana cnpasok: ‘050 960 46 94

Ha cobpaHun 5yAET NPEACT3BAEH AOKA3A , = :

«cnonb3oBaHue paAuoaC'rpouomw-lecKux METOAOB npu uccAeaAosaHuUNIX BEMI\M,

BceAneHHOW N NOUCKaX BHE3EeMHOro pa3ymMma.»

PaAnoTeAecKomnbl AGBHO yKe CTaAN MOLLIHBIM VHCTPYMEHTOM AAS aCTPOHOMNHECKIX NCCASAOB3HUI. C X MOMOLLIBIO CABASHO MHOXKEeCTBO
OTKPLITV B COAHEYHOMCCTEME, ABABHEM KOCMOCE, OCYLLECTBASIOTCS MOMbITKA OBHaPYXKEeHMsl BHE3EeMHOro pasyma. Kpome Toro, OHM
NOMOF3IOT PeLaTb MHOXKECTBO TIPUKAGAHBIX 33A3H — OTCAEKVBATH ABUXKEHWE KOHTVHEHTOB V1 NapaMeTPhl BPaLLIEHSI 3EMAV, MPEeAYNPEXKAaTb

O BO3MOXKHbIX CTOY\KHOBEHI/I?IX CNYTHVKOB V1 KOCMUHECKIX KOPabAel C dparMeHTamMm KOCMUHECKOrO MyCOP3, 3 TakoKe UCKaTh B QKPeCTHOCTSIX
3eMHOoW OpbnTl E!CTEDOI/IAbI NOTEeHW/3ALHO ONacHbIe AASI*HALE TASHETHI. ¥

DAOKABAUNK: AOKTOP. PUBNKO-METEMBTUHECKIX HBYK,,, CTAPLUA HAYHHEI COTPYAHWK, 38MecTUTeAb AI/lDeKTODa No. Hay4Hon pabore
KPEIMCKOW 3CTPOMU3NHECKOW chepBaTolem Boabsa4. A/\eKcaHAp EBreHbeB/H

MocAe BEICTYNAGHINS MOXKHO 6yAeT 3303Tb AlOBLIe BOHDOCbI 1 06CyAUTL BHTDOH\/T\/D TEI\/la'FI/IKy
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COGEPUTE NOMNHYI0 KONNEKLMIO YPHANOB

uBceneHHas, NpoCTHAHCTBO, BREMAN
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znnsr | "2005tf*'_ 2000r. - 2003r.

KAK 3AKA3ATbH LUEHbI*

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

NPeAonAaTbl HaAOXXEHHbIM NAATEXOM.

) 2003-2004 rr. 2 rpH. 30 py6. Onata poM3BOANTCS MpH
‘ (063) 073-68-42; (499) 253-79-98, 2005 4rph. 30 py6. N R s

(067)370-60-39 (495) 544-71.57 _ 2008 som 4ops, [
3aKa3a GyAeT COCTOATH M3 CyMMapHO#

@ 02152, Kues, 123056, MockBa, ¢ e L 50 py6. CTOMMOCTV XXYPHANOB 110 YKa3aHHbIM
AHenpoBckas Hab., 1-A, 0. 146 nep. M. THwHHckui, A. 14/16 2008 6 rpH. 60py6.  yenamumarbi3a nouTOBbIE
2009 8 rpH. 70 pyb6. yeayru. MHopmaLmio 0 Haauuu

PETPOHOMEPOB MOXHO NOAYYUTH
B KWEBCKOW U MOCKOBCKOM peAaKLmsaX
110 YKa3aHHBIM BbiLLe TeAepOHaM.

info@universemagazine.com www.sky-watcher.ru/shop 2010 8 IpH. 70 pyb.
www.universemagazine.com elena@astrofest.ru ¢ Ne3 2010 10 rpH. 70 py6.




