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6bIYHOMY UENOBEKY, Kak NPaBUAO, CAOX-

HO npeAcTaBUTb BeckoHeuHocTb Bce-

AEHHON. OAHAKO ELLIE CAOXHEE YACHUTb,
YTO OrPOMHOE KOAMYECTBO HABAOAGEMbIX He-
6ecHbIX OObEKTOB - TyMaHHOCTEW, 3BE3A,
raAaKTMK — Ha CaMOM AEAe 3aHUMAET AWLLIb UC-
yesaroLLe Manyto YacTb OT ee 06Lero obbema.

Bcé He Tak

Cpea MHOXeCTBa  aCTPOHOMMUYECKMUX
TEPMUHOB CYLLECTBYIOT MOUYTU HE M3BECTHblE
LUMPOKOM NyBAMKE: HaNpUMep, arbMyKaHTa-
part, NMpreAMoMeTp, CUAepPOCTaT... Ho oTaeAb-
Hble CAOBA, KOTOPbIMMW OMepupyeT aTa Hayka,
MPOYHO BOLWIAM B MOBCEAHEBHbIA 0OMX0A W

4  BcenenHas, NPOCTPaHCTBO, Bpems]

cTaAu 0BbIAEHHBIMU: 3BE3Aa, ranakTuka, Bee-
AeHHas... OAHAKO TeM CcrneuLuaAucTam, Kro
BOCMPUHUMAET 3TU CAOBa OyKBaAbHO, Npu-
XOAUTCA M3PAAHO Hanpsratb BoobBpaxeHue,
yToObl OLUYTUTb YAMBWUTEAbHbIE, AAAEKWE OT
NPUBbIYHBIX CBOMCTBA 3TUX 06LEKTOB, MO Ha-
yuHas pabota HauMHAEeTCs He C HanucaHus
GOPMYA, @ C MbICAEHHOTO MOAEAMPOBAaHUSA
06beKTa UCCAEAOBAHMSA.

Bce ¢aktbl, A0ObITbiE acTpoOHOMamu O
3BE3AE WAM FanakTKe, AOAXHbI A€Yb B MO3an-
Ky TOro ux obpasa, KoTopbli NOCTOAHHO CTOUT
nepea MbICAEHHbIM B30POM y4eHoro. Mo me-
pe no3HaHus 06beKTa ero obpa3 CTaHOBUTCS
Bce bonee ocA3aemMbiM - U BOT NOABAAETCS
BO3MOXHOCTb AATb MPOrHO3 TOrO, KaKWUX aAe-

MEHTOB B 3TOI MO3aWKe He XBaTaeT, T.e. KaKuX
elle ABAEHUI MOXHO 0XMAATb OT U3y4aeMoro
obbekTa. Koraa HabAtOAEHUA MOATBEPXAAIOT
3Ty AOFaAKy, Bbl OLLYLLAETE HAMBbLICLLYIO pa-
AOCTb OT HayuHOM paboTbl. M neyanbHO, ecAm
MPOrHO3 HEe OMNPaBAbIBAETCA: 3HAUWT, UHTYM-
UMA Bac NoABEAa, U MbICAEHHbIN 06pa3 06b-
eKTa OblA HeBepeH. Y KaxAaoro cneupanucra
B rOAOBE CBOM «MOAEAM». B xope nccaepoBa-
HWIM Mbl BXUBaeMcs B NPeAMET CBOEro UHTe-
peca, He3aBUCMMO OT TOTO, FraAaKTUKA 3TO AU
MypaBei. Mbl Hau1HaeM vyBCcTBOBaTb AMana-
30H €ero BO3MOXHOCTEW TOUHO TaK Xe, KaK BO-
AWTEAb UyBCTBYET CBOI aBTOMOOUAL, 3apaHee
3Has, Kak TOT OT30BETCA Ha NOBOPOT PyASt UAM
HaxaTtue nepann. Ho MHTYMUMS — AOUb ONbITa,

www.universemagazine.com




a OH Bcerpa orpaHuyeH. Xues Ha 3emae, Mbl
C TPyAOM MpeAcTaBAsieM cebe KoCcMocC C ero
HEBEPOSATHO Pa3HO06Pa3HbIMU GUINUYECKH-
MM YCAOBUSIMMU.

B cobCcTBEHHOM NpaKTMKe aBTopa NPou3o-
LLeA Takol cayyaid. Mpu noarotoBke 063opa o0
MEX3BE3AHOW CpPeAe HYXHO ObIAO COCTaBUTb
Tabauly OOHAPYXEHHbIX B KOCMOCE MOAE-
KyA. YT06bl 0BAErUMTL acTPOHOMaM BOCTPU-
ATUE CYXMX XMMMUUECKMX GOPMYA, MOSIBUAACH
MAESl yKasaTb Ha3BaHWSA COOTBETCTBYHOLLIMX
BeLlecTB. Cornacutecb, MHTEpPECHee Y3HaTb,
UTo B KOCMMUYECKMX OBAAKax NPUCYTCTBYET He
npocto HCOOH, a MypaBb1Has KMCAOTA, U He
npocto CH,CH,OH, a 3TMAOBBbIi (T.€. BUHHbIN)
cnupt. OAHAKO Ha3BaHWA HEKOTOPbIX MOAEKYA
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B AOCTYMHbIX UCTOYHWMKAX HaWTU HE YAAAOCh,
a WHTtepHeTa Toraa elue He Bbin0. K cuacTbio,
Mo APYryt0 CTOPOHY CKBepa € NaMAaTHUKOM /\o-
MOHOCOBY pacnoAaranc XMMUUYECKUN GpakyAb-
TeT MT'Y. B3rafiHyB Ha NpeAbABAEHHbIA CIMCOK
KOCMUUYECKUX MOAEKYA, COTPYAHWKWU OAMXal-
Wwei Aabopatopun cpasdy Xe OnpeAeArAn
4yactb U3 HUX. Ho, MOCMOTPEB Ha OCTaBLUMe-
ca (C3N, C3H W T.M.), XAMUKK TOAbKO NOKaua-
AV TONOBaMW, COYYBCTBEHHO MEPETAAHYAUCH
(MOoA, UTO C Hero B3sTb - ¢U3KK!) U coobLun-
AW, UTO TAKUX MOAEKYA B MpupoAe ObiTb He
MoxeT. Oka3anoChb, UTO 3T0 CBOBOAHbIE papu-
KaAbl — YUpE3BbIYaMHO aKTUBHbIE YaCTULLbI, MO-
MEHTaAbHO BCTYMatoLLMeE B PEAKLMIO CO BCEM,
«4TO NoABEpPHETCS». TYT yXe NPULIAOChL 06bsic-

04HO U3,nepBbIX U306paXeHNit,

. noJyYeHHbIX HOBbIM Te/leCKoNoM
VST EBponevickoi HxxHow
{fo6cepBatopiu, NOKa3bIBaeT

.- o6nacth 38e38006pasoBanua M17,
,+ © - TaKe N3BECTHYI0 NOA Ha3BaHMEM.
«Omera» unu «Jlebepb». OHa -

; pacnosnoxeHa B «cepaue» MneuHoro

¢ * . =Ny Bco3eesnun Crpensua.
« ' .Hecmotpsa Ha 10, 4TO. NNOTHOCTL

. paauKanbl, B 3eMHbIX YCIIOBUAX He

«# WoxuBYINE» U fONE CEKYHABI, MOTYT

. 3/1eChb CylLeCTBOBATL FOAaMHU, CBOGOAHO
«nyTewecTByA» NoMex3Be3qHOMY

¥ NPOCTpaHCTBY.

HWUTb XMMUWKaM, UYTO AAXe B MAOTHbIX 0BAakax
MeX3BE3AHOIO BELLECTBA OHO HACTOALKO pas-
PEXEHO, UTO aKTUBHAs YacTuLIa MOXET AOAMO —
AECATKU AET! - AeTaTb «B OAMHOYECTBE», MOKa
He BCTPETUTCA C APYron. 3auHTEPECOBABLUMCD,
XUMWKKM MONPOCUAK B AAAbHENMLLIEM NPUCLIAGTD
UM HOBblE€ GOPMYAbI KOCMUUYECKMX MOAEKYA.
ACTPOHOMBI YXe He pa3 AOMaAWU MPKUBbIY-
Hble NMPEACTABAEHUSI YUEHbIX O BO3MOXHOM
M HEBO3MOXHOM. AOCTaTO4YHO BCMOMHWTb
«3anpeLleHHble» CMEKTPaAbHblE AMHWMK, KO-
TOpble He NPOSIBASIOTCA B AAaBOPATOPHbIX 3KC-
nepuMeHTax, HO Apye APYrMX AMHUI CBETAT B
crnekTpax KOCMUYECKKX TyMaHHOCTeN. MAK OT-
KPbITUE B KOCMOCE 3arapOuHbIX XMMUUECKUX
9NEMEHTOB, «He BCTPeYaloLMXCA Ha 3eMae»:

BceneHHas), NpoCTpaHCTBO, Bpems!

_Bem’ééysa B Heil 3HAYMTEJIbHO BbiLlie *
. cpefHeranakTU4yecKomn, aKTUBHble
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HebyA I, KOPOHWUIA, MUCTEPUYM... Bce OHM OKa-
3aAUCb 0ObIYHBIMKU IAEMEHTAMU B HEOOBIUHbBIX
AN 3EMASIH YCAOBMSAX, TUMMYHbBIX, OAHAKO, AASE
MEX3BE3AHOM CcpeAabl. Kak BUAMM, MpH U3yye-
HWM KOCMWYECKUX OOLEKTOB HE CAEAYET 3a-
6blBaTh 06 WX MapapAOKCaAbHbIX CBOMCTBaX.
Mprmep Takoro napapokca MPeEAEAbHO AaKo-
HWYHO CHOPMYAMPOBaAA GPaHLY3CKUN OUINK
1 actpoHoMm XIX Beka Xak BabuHe (Jacques
Babinet): «KomeTbl - 370 BUAMMOE HWUTO».
B atoi ¢pase BabuHe npossBuA ceba M Kak
aCTPOHOM («BMAUMOE»), U KakK OU3UK («Hu-
yTO»), 6O BELLLECTBO B XBOCTE KOMETbI HAMHO-
ro paspexeHHee AabopaTopHOro Bakyyma. Yrto
X€E B TaKOM CAyYae Mbl MOXEM CKasaTb O ra-
AaKTUKax, CPEeAHSIi MAOTHOCTb U MOBEPXHOCT-
Has APKOCTb KOTOPbIX CYLLECTBEHHO MEHBLLE,
yem y XBOCTOB KoMeT? Ckaxem Tak: «[anak-
TUKWM - 3TO MOYTM HeBUMAMMOE Heutor. Oco-
6bIii CMbICA 3TOMY ONPEAEAEHUIO MPUAAET TOT
dakT, UTo OCHOBHAasA YacTb MaccChbl B ranakTu-
Kax, NMoxoxe, AEMCTBUTEAbHO HEBUAMMA - 3TO
TEMHOE BELLECTBO, UAU TEMHAA Matepusi, Kak
rOBOPAT TEOPETUKU. WHTEHCUBHOE pa3BuTUE
aCTPOHOMUU 3a MOCAEAHWE MOABEKA MNpuUBeE-
AO K 0OHaPYXEHUIO HECKOABKMX «TEMHbIX CYLLL-
HoCTEM»! = UepHbIX AbIP, TEMHOW MaTtepuu,
TEMHOM 3Hepruu... B nocaepHee Bpems actpo-
HOMbl BCe ualle YnoTpebAsAoT npuAaratenb-
Hoe «dark» Kak CUHOHUM HEOOBSICHUMOIO UAK

1 BMB N29, 2005, ctp. 11; N210, 2005, cTp. 6;
Ne11, 2006, cTp. 4

BceneHHas), NpOCTPaHCTBO, Bpems]

noka HeoObsICHEHHOTO: HEAABHO AASI OMMca-
HWUA KOAEKTUBHOIO ABWXEHMWSI CKOMAEHWI ra-
AAKTUK POAMACA TepMUH «dark flow» (TeMHbIN
MOTOK), @ AAA TEOPETUUECKOTO ONUCAHUA HEO-
XMAGHHBIX 3DEKTOB rpaBUTaumm - TEPMUH
«dark fluid» (TeMHas XMAKOCTb). CKENTUKK Ly-
TAT: «AX, KaK 3TO Hay4yHO - OOBSACHATb HEMo-
HATHOE Heu3BecCTHbIM! CKOpO B aCTPOHOMMM
He ocTaHeTca BenbIX MATEH — OAHW AULLb TEM-
Hble». B 0AHOM OHM MpaBbl: MOXHO ObIAO Obl
NposiBUTb NOBOAbLLE $aHTa3UK B Ha3BaHUSX.
Ho uto Kacaetcs caMux HepeLleHHbIX Npo-
6AeM, TO UX B aCTPOHOMUK He BOAbLLE, YUEM B
At0OOV aKTUBHO pasBrBatoLLEics Hayke. U, By-
AEM HAAEATLCA, UHTEPECHbIE 3aAa4M B HEW HU-
KOFAA HE UCCAKHYT.

UTaK, 3HaKOMCTBO C MUPOM FaAaKTUK Mbl
HaYHEM C ONWCaHUSA COOTBETCTBYHOLUMX Mac-
WwTaboB NPOCTPaHCTBA M BPEMEHW U C BbISIC-
HEHWSA TOro, YTO B 3TOM MUPE AOCTYNHO HaLLIUM
yyBCTBaM U NpHbOpPaM, a uto - Noka HeT.

MacwTabtbl,
KOTOpbIe Mbl NOCTUraem

Koraa Mbl 3apayMbiBaeMcs 0 Maclutabax
BceneHHOM, Hac B MepBylo ouepepb noTps-
caloT pasmepbl U paccrosHua. Ao B6anxaii-
lwero HebeCcHOro Tena CBET MAET CEKYHABI, AO
6AMXaiLLEN 3BE3AbI — MMWHYTbI, Hally MAa-
HETHYIO CUCTEMY AyY CBETA NepecekaeT 3a
yachbl, a APyrux 6AM3KUX 3BE3A OH AOCTUraet
uepes roabl. Pasymeetcsi, Bce 3TM pacctos-

A 33 BHewHUM CXOACTBOM 06BEKTOB nopo CKPbIBAeTCA KONOCCanbHas
pasHuua macwTta6oB u pusmyecknx ceoincTe. AtmocdepHbiin LUKNOH
6onblwe MOpcKoro BoaoBopoTa B 100 ThiC. pa3 U MeHblUe raNaKTUKK

B KBaAPUNNMOH (MUANIMOH MUANMAPAOB) Pas.

HWUA OYEHb BEAMKM, HO «TPHOK» CO CKOPOCTbIO
CBeTa M03BOASIET NMPEACTABUTb UX B BUAE pas-
YMHbIX WHTEPBAAOB BPEMEHW, MPUBBIYHbBIX
MA yenoBeka. OAHAKO, NOMbITABLIWCL W3-
MEPUTb «CBETOBON PYAETKOM» [AAaKTUKY, Mbl
cpa3y Xe oka3blBaeMCsi 3a NpepeAaMu Mnpu-
BblUHbIX MacLiTaboB. Ayu cBeTa nepeceka-
€T Hawly 3Be3AHyto cuctemy 3a 100 Tbic. AeT,
AO COCEAHEN KPYMHOM ranakTtMku AoBMpaeT-
cs 3a 2,5 MAH. AeT, @ OT Haubonee ypaneH-
HbIX 0OLEKTOB, PACMOAOXEHHbIX Ha rpaHuLe
HabAoAAEMON yacTu BceneHHOoM, OH MunTeA
K 3eMAe MHOTME MUAAMAPABI AET. Takue WH-
TepBaAbl BDEMEHU YXe TEPSIOT AAS HAC BCS-
KylO HarAsiAHOCTb. Tak UTO AAXe CBET C ero
YeMMUOHCKOM CKOPOCTbIO HE MOMOraeT Npea-
cTaBUTb 6e3rpaHUUYHOCTb KoCMoca.

B NOBCEAHEBHOM XW3HW Mbl OMNepUpyem
CPABHUTEABHO Y3KWM AManasoHOM  paccTos-
HWM = OT MUAAMMETPA AO HECKOAbKMX ThICSY
KMAOMeTpoB. «Pazbpoc» Bcero B 10 nopsiakos
BEAMYMHBI. B eCTeCTBEHHbIX Haykax AvManasoH
M3MEPUMbIX PACCTOSIHWIM CETOAHSI MPOCTUPAET-
€S 3HAUUTEALHO LUMpe - oT 10718 M A0 27 MAPA.
CBETOBbIX AET, T. €. Ha 44 nopsiaka! Ha opHOM
€r0 KOHLLe «paboTaem acTPOHOMMS, Ha APYroM —
dM3MKA SNEMEHTAPHBIX YacTuL. 3a YeTbipe Be-
Ka AManasoH pasmepoB OOBLEKTOB W ABAEHWH,
KOTOPbIMMK ONepPUPYeT Hayka, Bbipoc B 10°! pas,
npuuem 10 npuxoantcs Ha GusKky M 10V Ha
aCTPOHOMMI. OCOBEHHO MOLLHbI «PbIBOK» MPO-
n3oLlen B XX BEKe: ECAVM B €70 Hayane acTpo-
HOMbI MOMAM M3MEPSTb PACCTOAHUA AWLLb AO
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"peﬂeanble U3MepeHHble pacCTOAHUA U UX AUaNa3oH

WUcTopuuecknin nepuop

Hayka
Ao XVIIB. 1650r. 1840r.
ActpoHomMua | 4x10° km | 10 a.e. 1nk
OUINKA 0,1 Mm 1 MKM 108cm
AMATIA3OH 104 10 1026

H6AVXKaNLLKMX 3BE3A, TO B KOHLIE BEKA OHU «AOTS-
HYAMCb» MOYTU AO FpaHuL, BceneHHOM.

Bnpouem, ctpemuteAbHOe NPOABWMXEHUE
Bnepea, BO3MOXHOCTb AOTAHYTbCA AO CaMbIX
AO OKpauWH BOBCE He O3HayaeT, YTo MpUpo-
Aa B 3TOM AMana3oHe yxe AeTaAbHO U3yyeHa.
He obcyxaan du3nky Mukpomupa, 06 actpo-
HOMMWU MOXHO CKa3aTb TaK: Mbl YCTPEMUAUCH
K rpaHuuam BceneHHOWM, 0CTaBAsIA B ThIAy He-
pelleHHble BOMpockl. TakTMka At6Oro Ha-
CTYNAEHUSI TAACWUT: €CAM aBaHrapp ymuyancs
Brnepea, @ 0603bl 3@ HUM He NOCNEeBatoT — 3Ha-
uuT, 6yayT NPodAEMbI. AO CUX MOP U3MEPEHUE
paccTosHWiA OCTaeTcsi BaXHeWLeNn npobae-
MOM acTpoHOMUKU. HO «pOTAHYTbCS A0 Kpas
BceneHHOM» Mano - HEOBXOAMMO elle TOYHO
ONPEAEAVUTb MECTOMOAOXKEHUE CaMbIX AAAEKMNX
06bekToB. TOABKO Tak Mbl Y3HAeM WX WUCTWH-
Hble XapaKTEPUCTUKKU, MOMMEM UX U3nye-
CKYO NPUPOAY MU BOCCTAHOBUM XOA 3BOAKOLMMK.

CaepyeT MpuaHaTb, YTO aCTPOHOMbI BCer-
A@ HeAOOLEHMBaAM pa3mMepbl MMUpa, KOTOPbIM
OHM M3yyatoT. CHayana «rpaHuLly BceneHHoW»
OHW MPOBOAMAM MO OPOUTAM BHELLIHUX MAAHET,
3aTEM OTOABMHYAU €€ K BM3yanbHO HabAtopae-
MbIM 3B€3AAM, 3aTeM - K 3BE3AAM, BUAMMBIM
B Teneckon. B koHue XVIII Beka Buabam lep-
wenb (William Herschel) cuuntan, uto lanaktuka
orpaHuuyeHa CpPaBHUTEABHO HEBOOABLLIOW OKO-
AOCOAHEUHOM o0bnacTbio. B cepeaniHe XIX Beka
MoraHH Meanep (Johann Heinrich von Madler)
yKa3blBaA Ha 3BE3AHOE CKoMAeHWe [aesiabl
Kak Ha UeHTp lanaktuku. CeropHs ato BbITAS-
AMT HaUBHO, HO He CTOWT 3abbIBaThb, UTo lepLIens
1 Mepnep 6biAv BEAYLLIMMK aCTPOHOMaMK CBO-
e anoxu. Moatomy BeCbMa BEPOSITHO, YTO CTOAb
X€e HauBHbIMU AET Yepe3 CTO MOKaXYTCA HallW
npeACTaBAEHWs1 0 BceneHHOM.

TenecKonbl  FEAASKTUKA

AoAroe BpemMsi aCTPOHOMbI MOYTU HE 3a-
MeuyaAu ranaktuk. WckatoueHusMu  BbliAn
pa3Be uto MareanaHoBbl ObAaka, cuuTaBs-
lwnecs «obpbiBkamu» MaeuHoro MyTu, u Ty-
MaHHOCTb AHAPOMEABI,? KOTOPYHO Ha TEMHOM
Hebe OAMXHEBOCTOUHbLIX MNYCTbiHb 3aMeTu-
AW apabckue acTPOHOMbI U CpaBHWAK €e C
OrOHbKOM CBE€YU, NPOCBEYMBAIOLLUM CKBO3b
POroByH NAACTUHKY. OTKPbITUE rAaAaKTUUYECKUX

2 BMB N6, 2007, cTp. 4; N°7, 2012, cTp. 4
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1910r. 1960r. 1990r. 2010r.
1 Mnk 100 Mnk | 3000 Mnk | 4000 Mnk
10%cm | 108 cm | 10 cm | 107 cm
10% 10% 104 104

W BHEraAaKTMYECKUX TYMaHHOCTEM Kak OT-
AEeAbHbIX 06bEKTOB CBA3AHO C M30OPETEHUEM
TeAeCckona, a WX AaAbHEMLIME WCCAeAOBa-
HWA - C ero ycoBepLIEHCTBOBAHUEM.

A HeT Av 3peck Nnapapokca? Mouemy ato
OTKPbITUE COCTOSIAOCH BAaropaps TEAECKONY?
Beab TyMaHHOCTM - B OTAMYME OT 3BE3A —
NPOTAXEHHblE 0OBEKTHI, @ TEAECKON, Kak W3-
BECTHO, HE YyBEAMYMBAET MNOBEPXHOCTHYHD
APKOCTb. Aa, 3T0 AEMCTBUTEABHO Tak, HO Te-
AECKON yBEAUUMBAET BUAMMbIV YTAOBOM pas-
Mep, YTO, B COBOKYNHOCTU C 0COBEHHOCTAMM
3peHUsi YUEAOBEKA, NMO3BOASIET 3aMeyaTb 06b-
€KTbl HU3KOM SIPKOCTU. YBEAUUYEHHOEe Tene-
CKOMOM M306paxeHne BbIXOAUT 3a MPaHULLb
LLeHTPaAbHOM AMKK CEeTYaTKM rAasa, AatoLLen
UeTKyl0 KapTUHKY, HO obAapatoLLEN HWU3KOM
YyBCTBUTEABHOCTbIO K CBETY, U MonNapaeT Ha
6onee UyBCTBUTEABHYIO NEPUGEPUID ceTuar-
KW. ITO MOXHO Ha3BaTb «3GHEKTOM MOPCKO-
ro GMHOKASI», KOTOPbII YAYYLLIAET BUAUMOCTb
cnaboocBelleHHbIX npeaMeToB. Eule 60oAb-
LLYIO BbIFOAY AQ€ET TEAECKON NPU AAUTEABHbIX
9KCMO3ULMAX, KOrAA BMECTO rAa3a MCMOAb-
3yeTcA GOTOMAACTMHKA WAM  3AEKTPOHHbIN
NPUEMHUK K3AyYeHMA. TlyTeM HakonAeHus
CUrHaAn@ MOXHO 3HAYUTEABHO YCWMAWUTb Ap-
KOCTb MOAYYEHHOTO M3006paxeHus, uto Mo-
3BOASIET BbIAEASITb Ha ¢OHe Heba paxe
oueHb crabo CBETALLMECA TYMAHHOCTH.

A uT0, COBCTBEHHO, Takoe «pOH Hebar?
Pa3Be HOUYHOe HEBO B MPOMEXYTKAx Mexay

BCENEHHAS]

KOCMMUYECKMMU 0bbekTaMu cBeTUTes? Oka-
3blBaAETCA, CBETUTCS, Aa elle Kak! Baaaun or
rOPOAOB, B OE3AYHHYIO HOUb Kaxaasi KBa-
ApaTHasi cekyHAa HebecHoI coepbl cBeTUTCA
Kak 3Be3pa 22-¥ BEAMUYUHDI, @ B MAEAAbHbIX
BbICOKOrOPHbIX YCAOBMAX — Kak 3Be3pa 23™.
K ropu3oHTy ApKOCTb $OHa 3amMeTHO BO3pac-
TaeT. OAMH KBaApaTHbIM rpapyc 6e3nyHHO-
ro HOUHOro Heba CBETUT yxe Kak 3Be3pa 47,
a BCs MoAychepa M3nydaeT Kak O06bekT -6
UAM paxe —7™. 3aMeTUTb 3TO CBEYEHUE Aer-
KO - AOCTATOMHO B TEMHYHK) HOYb BbITASIHYTb
M3 HEOCBELLEHHOMO NOMELLEHUA (Hanpumep,
B A€CY BbITASIHYTb M3 nanatku). Bbl yBuAK-
Te, YTO BHYTPEHHMWE CTEHbI NOMELLEHNA 3Ha-
YUTEAbHO TEMHee HOUYHOro Heba. OTkyaa Xe
370T CcBET? boaee NoOAOBUMHBLI ero obecrneun-
BaeT CBeYeHne 3eMHoM atMmocdepsl, T.e. U3-
AyYEHWE aTOMOB M MOAEKYA aTMOCOHEPHbIX
rasoB. [1pMMepPHO TPETb — 3TO 30AMAKANbHbIN
CBET (COAHEYHbIE AYYM, PacCesHHble MeX-
NA@HETHOM MbIAbIO), @ OCTAAbHOE — 3BE3AHbIN
CBET, PACCESIHHbIM YacTULAMK MEX3BE3AHON
MbIAW, U CBET AAAEKMX HEPA3AMUMMbIX 3BE3A,
TYMaHHOCTEW, FanakTUK. ApKocTb ¢oHa 3a-
BWCUT KaK OT HanpaBAEHUA (3EHUT WAU TO-
PU30HT, Noroca MaeuHoro MyTu, 3KAMNTUKA,
OKPECTHOCTH IPKUX 3BE3A), TaK U OT BPEMEHMU
CYTOK, $®a3bl AyHbl M Ga3bl LMKAG COAHEYHOM
AKTUBHOCTU: CBeYEeHUEe aTMochepbl 3aMETHO
YCUAMBAETCH NPU €€ NoBbILLEHNN.3

MMeHHO ¢oH Heba orpaHUUMBAET pasAu-
YUMOCTb NPEAEABHO TYCKAbIX HEOECHbBIX 0O bEK-
T0B. ECAM 6bl OH 6bIA MAEAABHO OAHOPOAHBIM,
T0 npobaem Obl HE BO3HWKANO: AOOOWM CcAa-
6bIit MCTOUHMK cBeTa OblA 6bl HA HEM 3ame-
TeH. Ho B cAy KBAHTOBOW NPUPOAbI CBETa 3TOT
$OH HEOAHOPOAEH, OH MOCTOSIHHO WCMbIThIBA-
eT MeAnkne OAYKTyauuu. ECAM KOCMMYECKMI
UCTOYHUK CBETUT cAabo, TO TpyaHO OblBaeT

3BMNB N23, 2012, cTp. 4
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ﬂpKOCTb HOYHOro He6a ierko OLeHUTb B ropax, rae HeT Apyrux UCTOYHUKOB
cBeTa. 06paTMTE BHUMaHUe: BUAHbI He TOJIbKO CUJIY3Tbl FrOp, HO U UX
NoBepXHOCTb, OCBELleHHan 6e3nyHHbIM 3Be€34HbIM Hebom.

BceAeHHas), NpOCTpaHCTEO, Bpemst 7.
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A Konuyectso 38€34 M ranakTUK Ha
KBappaTHbIi rpagyc He6a B MHTepBane

0,5 38e34HOI BeNNYMHBI B 3aBUCMMOCTM OT UX
6necka B rony6oi o6nactu cnekTpa.

MOHSATb, PEeaAbHbIN AU 3TO 0OLEKT UAK DAYKTY-
aumsa doHa (6LITOBOM NpUMEP: MaKoBoe 3ep-
HbILLIKO AErKO HalllynaTb Ha MAEAAbHO POBHOM
NOBEPXHOCTU 3epKana, HO ropa3A0 TPyAHee Ha
MOBEPXHOCTU HECTPYraHOM AOCKM).

Takim  06pa3oM, MMEHHO XaoTUdeckue
oAyKTYaUMM doHa Heba ABASIOTCA  BaXHbIM
orpaHuWuYMBatoLLVM GaKTopoM NpY PerncTpaLmm
npeaensbHo chabbix 06bekToB. Habatopas «Toueu-
HbI€» UCTOUHWKM (3BE3ABI), NPAKTUYECKU HE yAa-
€TCA HAAEXHO PEerncTpupoBaTh 0O6LEKTLI crabee
28™ ¢ nosepxHoctM 3emMan U 30™ U3 Kocmoca.
Mpy HaBAtOAEHWM MPOTAXEHHBIX UCTOUHWUKOB —
raAakTuK, TYMAHHOCTEN — MpeAenbHas SPKOCTb
06bIYHO COCTABASIET 27™ C KB. CEKyHAbl AYrU.
B MCKAOUMTEABHBIX CAyYasix, Npu HabAOAEHU-
AX U3 KOCMOCA MAM CO CELMAAbHBIMKU GUALTPA-
MM, OTCEKAIOLLMMU GOH Heba, yAaeTcs YBUAETb
BHeLLHWe 06AaCTV ranaKTvK, UMEHOLLME NOBEpPX-
HOCTHYO APKOCTb OKOAO 30™ C KB. CEKYHABI.

OueBUAHO, BaXHYK POAb UrpPaeT MecTo
HabAAEHUIT. B kocMoce He MeLlaeT HU CBe-
yeHWe atMocdepbl, HA MPEAOMAEHUE CBeTa
Ha ee HEOAHOPOAHOCTSIX, AeAatoLlee u3obpa-
XEHUSI HEUETKUMMU, «pa3mMasbiBas» U 6e3 To-
ro cAabblit cBeT No 6oAbleN Naowaan. Kak
TYT HE BCMOMHMWTb Npopouyeckue cnosa Mca-
aka HbloToHa, HanMcaHHble UM B KOHLE nep-
BOM YacTu «ONTUKKW»:

«ECAM Obl TEOPUA W3TOTOBAEHWUS TEAECKO-
MOB MOIAA@ CO BPEMEHEM MOAHOCTBLIO NEPENTU B
NPaKT1Ky, TO CyLLEECTBOBAAW Obl, OAHAKO, Onpe-
AENEHHBbIE MPaHWLIbl, 38 KOTOPbIMWU HEBO3MOXHO
AAAbHENLLEE COBEPLLIEHCTBOBAHWE TEAECKONOB,
160 BO3AYX, YEPE3 KOTOPLIA Mbl CMOTPUM Ha
3BE3Abl, HAXOAUTCA B MOCTOSIHHOM APOXaHWK,
KaK 3T0 MOXHO BUAETb MO APOXAHUIO TEHEW, OT-
6pacbiBaeMbIX BbICOKMMMU BALLHAMM, U MO Mep-
LIaHWIO HEMOABMXHBIX 3Be3A. HO 3TV 3BE3ABI HE
MepLALoT NPU HABAOAEHWW Yepes TEAECKOTbI C
60AbLLMMK OTBEPCTUAMU. MBO AyuM cBeTa, Npo-
XOAALLME Uepe3 PasAvuHblE YacTu OTBEPCTMS,
APOXaT KaXAbl B OTAEAbHOCTW, U Baaropaps
UX Pa3AMUHOMY M MHOTAA MPOTUBOMOAOXKHOMY

8 BcenenHas, npocTpaHcTBo, Bpems

APOXaHWUIO OHW NaAalT B OAHO M TO Xe Bpe-
MS Ha pa3AMYHbIE TOUKU CETYaTKW rAasa, Mpu-
YEM WX APOXALLIME ABUXKEHWS CAULLKOM ObICTPbI
W HEACHbI, UTOBbI X MOXHO BbIAO Pa3AUUKTL B
OTAEALHOCTU. Bce 3T1 0CBeLLIEHHbIE TOUKM 06pa-
3YHOT OAHY LUMPOKYHO CBETALLYHOCA TOUKY, COCTOS-
LLIYHO M3 MHOTMX TaKmX APOXaLLMX TOUEK, HEAICHO
M HEOLLYTMMO CMELUMBAEMbIX OAHA C APYron
6naropapst KOPOTKUM U BbICTPLIM APOXAHUAM;
MO3TOMY 3BE3AA KaXETCs LMpe, YeM OHa ecCTb,
1 BMAHa 63 BCSIKOrO APOXaHUSA. B AAMHHbIE Te-
AECKOMbI NMPEAMETbI KaXyTcsi sipue U BOAbLLE,
YeM B KOPOTKWE, HO UX HEAB3SI CAEAaTb TaKUMMK,
yTobbl U36ABUTLCA OT CAUSIHWSI AYUEN, BO3HUKA-
FOLLIErO OT APOXaHUi B aTMocohepe. EAMHCTBEH-
HOE CPEACTBO — Hanbonee ACHbIV 1 CNOKOMHbIN
BO3AYX, KOTOPbIW, MOXET OblTb, HaWMAETCH Ha
BEPLUMHAX BbICOYAMLLMX rop Haa 0bAaKaMM».
HblOTOH HKM pa3dy B XM3HW HE yAaAsIACA
oT N\oHAOHa boaee yem Ha 150 Km, nNoaTo-
My CaM OH HacCTOALLMX rOp HUKOTAQ He BU-
Aen. Bonee Toro: obcepBatopuit B ropax Hu
B €r0 BPEMSA, HW B NOCAEAyHOLLME napy Be-
KOB He MOsIBUAOCh. TaknM 06pa3om, NpeABu-
AEHUWE YYEHOr0 OTHOCUTEABHO BbICOKOrOPHbIX
obcepBaTopuit — elle OAMH 3ameyaTenbHbli
obpaseL, ero Hay4yHoin NPo30pPAMBOCTH. At0bo-
MbITHO, YTO Yepe3 TPU CTOAETUS €ro KOAAETU
M COOTEYECTBEHHUKM, HE BHAB NpeAynpexae-
HUIO KAGCCUKa, YCTaHOBUAW HOBbINM 100-aAt0W-
MOBbIM TEAECKON B PaBHUHHOW AHTAWMK U paXe
HasBaAuM ero uMeHem HbtoToHa! Mpopabotas
¢ 1967 no 1979 r. B noasx rpadctea Cac-
CEKC U AOKa3aB HEMPUrOAHOCTb aHTAMMCKO-
ro Heba AN BHEFAAAKTUUYECKOM acTPOHOMMUMK,
Isaac Newton Telescope 6biA NepeBes3eH Ha
BepLUnHY Poka-pe-noc-Myuauoc (KaHapckue

Ceepxrny6okoe none
Hubble Ultra-Deep_Fiéi'd
(HUDF). 31y o6nactb
Heba B ¢o3sednun Néun
KOCMUYECKNi Teneckon
dotorpacuposan B iepuoa
C 24 ceHTAGpPA'2003 I.

N P

*

N0 16 AaHBaps 2004r.;, #
HaKONUB CYyMMapHYIo
IKCNO3MLNI0 B 1 MAH..

" .CceKyHp, unu 11,3 cyTok.
Pasmep, ctopoHb! Kaapa —
yyTb Gonee 3'.

OCTPOBA), rAe C TeX Nop IPPEKTUBHO CAYXUT
Hayke. JTO B O4EPEAHON pa3 AOKa3blBaET, UTo
KAAQCCHMKOB HYXHO YWTaTb.

TexHMyeckoe COBepLUIEHCTBOBaHWE Te-
AECKOMOB NPU UCCAEAOBAHWUM FanaKTUK AaeT
0COBEHHO ipKWe pesyAbTaTbl. AASI 3TOTO eCTb
KaK MUHMMYM ABE NPUUMHbI:

1. 3Be3abl HOAbLIMHCTBA M3BECTHbIX TUMOB,
npebbiBatolIMe Ha Pa3sHbIX CTAAMAX 3BOAIO-
UMK, MOXHO HaMTW CPaBHUTEABHO HeAane-
ko ot ConHua. Moatomy yxe K KoHLy XX Beka
acCTPOHOMbI CO3AaAM BMOAHE Pa3BUTYIO Te-
OPUIO 3BOAIOLMK CBETUA — OT MEepPBbIX A0 MNO-
CAEAHMX 3TanoB WX XWU3HWU, U ABXE C YYETOM
WX TECHOTO B3aUMOAEWCTBUS APYr C APYTOM.
MHoe peno - ranaktku. OHU POAMAUCH A@B-
HO, B 3MOXY, OTAEAEHHYIO OT Hac MWAAMApPAA-
MU A€T, @ 3HAUMT, YAAAEHHYIO B MPOCTPaHCTBE
Ha MUAAMEPAbI CBETOBbIX AeT. UMEeHHO No3To-
My, UTOBbl YBUAETb POXAEHUE FanaKTUK, HYX-
Hbl Cynep-TeAecKonbl.

2. 3Be3Abl HenpospauyHbl, MO3TOMY HUKa-
KOM UHCTPYMEHT BCE PABHO HE MOXET 3arAs-
HYTb B UX HEAPA (HENTPUHHbBIE UCCAEAOBaHUA
ConHUa - yHWKaAbHas BO3MOXHOCTb). dop-
Ma 3Be3A AOBOABHO MpocTa U 6AM3Ka K Liapy
WUAW 3AAMINCOMAY, MNO3ITOMY TOT GaKT, 4To AHO-
601 Teneckon AEMOHCTpUpYeT abCoATHOE
UX BOABLLUMHCTBO B BUAE TOUEK, HE CAWULLKOM
oropyaeT acTpoHOMOB. MHOe Aen0 - ranak-
TUKW. KaxAbld HOBbIM Lar B YAYYLUEHWU
YETKOCTM aCTPOHOMMYECKMX W306paxeHui
OTKPbIBAET HaM HOBbIE HEOXMUAGHHbIE AETaAK
nx cTpoeHus. Co3paHne KOCMUYECKOrO TeAe-
ckona Hubble* u cuctem apanTMBHOM ONTUKK

4BMNB N210, 2008, cTp. 4; N°2-3, 2013, cTp. 5
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AR BOABLLMX HA3EMHbIX TEAECKOMNOB 0TO3Ba-
AOCb KOAOCCAAbHbIM MPOPbLIBOM B MCCAEAO-
BaHWW FanakTUK U OTKPLIAO MPUHLMNUAABHO
HOBblE MOAPOBHOCTM 3BOAOLIMKM BceneHHOM.

AAA TenecKonoB, 06AAAAMOLLMX BbICOKOM
NpoHMUUAoLLEN cnocobHOCTLIO, HebO Hacene-
HO B OCHOBHOM He 3BE3AaMW, @ raAaKTUKaMu:
C NPOABUXEHUEM K 0ObEKTAM HU3KOW APKOCTH
npu 6aecke 0KoAO 20,5™ KOAMUECTBO 3BE3A HA
eAViHWLE NAOLWAAM Heba CTaHOBWUTCA MeHbLLE
KOAMYECTBA ranakTuk. PadymeeTcs, 310 cpea-
HAA oueHka. Baoab noaockl MaeuHoro MyTu
NAOTHOCTb 3BE3/A OYEHb BbICOKA, a ranakTu-
KW COBCEM He BMAHbI, 3aCAOHEHHbIE 0OAaKa-
MU MEX3BE3AHOW MbIAW, 3aTO B HANPABAEHUAX
ranakTMYECKMX MOAOCOB €eCcTb 00AacTu, rae
3BE3A MOYTH HET, @ FAAAKTUK HEBEPOATHO MHO-
ro. Mopa3suTeAbHO BbITASIAAIT TAYOOKUE CHUMKM
KOCMOCa B 3TWX HaMPaBAEHWSAX, MOAYYEHHbIE
obcepaatopueirt Hubble: Ha CBepxraybokom
MOA€ MAOLLIAABID OKOAO 11 KB. MUHYT AYrY 3a-
neyatreHo okono 10 TbiC. ranakTvk (pasyme-
€TCcsl, BCE OHU BUAHBI AWLLb HA OPUTMHAABHOM
1306paxeHnn, a He Ha UAAKOCTPALIMK). ITO 03-
HauaeT, uTo KaxAbld KBappaTMK HebecHoM
cdepbl CO CTOPOHOM 2" COAEPXMT ranakTu-
Ky. Hanbonee panekue 3BE3AHBIE CUCTEMBDI,
OCTaBVMBLUWE CBOW CAEA Ha CHUMKE, YAAAEHbI
OT Hac Ha 13 MAPA. CBETOBbIX AET. YAUBUTEAD-
HO, YTO B MOAE MOMAaA0 BCEr0 AWLLb HECKOAb-
KO 3B€3A Hallien ManakTUKK. X OTAMUMTENBHBIN
MPU3HAK — «KPECT» U3 AUDPAKLIMOHHBIX AYUEN.

Ecan 6bl He 6bINO pacliMpeHns BeceneH-
HOM, €CAM Obl AAAEKWEe TFanaKTUKU He yAa-
ASIAMCb OT Hac ¢ GOAbLLIOM CKOPOCTbO, OHM
CBETMAUCL Obl ropaspo Apye. ONTUUECKUIA
¢$OH Heba bbiA Obl 3HAUUTEABHO MHTEHCHUBHEE
1 He yctynaa 6bl no apkoct MaeuHomy My-
M. ®oTorpadupoBatb BAU3KME KPYMHbIE Ta-
AAKTUKM Ha CTOAb XE SIPKOM, Kak OHU CaMMu,
¢doHe HbIn0 6bl BecbMa HenpocTo. K cuacTbto,
BceneHHan pacwwupsertcs... Tem He MeHee,
nepuoepuintHble 06AaCTh ranakTuk, UX pas-
pPEXEHHbIE TaAO M KOPOHbI OCTatOTCA Mpak-
TUYECKU HEU3YUYEHHbIMU. ITOM UHTEPECHOM
paboToi 3aliMyTCA acTPOHOMbI ByAyLLETO.

C OAHOW CTOPOHBbI, U3y4aTb ranakTUKK Aer-
KO, TMOCKOAbKY OHM MOYTM (@ MHOTA@ W MOA-
HOCTbtO) Mpo3payHbl. C APYroM CTOPOHbI, He
MMen BO3MOXHOCTU MOBOpayMBaTb Mpo3pay-
HbIVi NPEAMET NnepeA rnaszamu (T.e. yBUAETb €ro
C APYroki CTOPOHbI), Mbl HE MOXEM MOHATb EM0
06bEMHYIO CTPYKTYpY. ITO KacaeTcsi He TOAb-
KO AAAEKMX Fanaktvk, HO W Halei. CKoab bl
TLLATEABHO ACTPOHOMbI HU M3yYaAn CTPOEHWE
Avcka MaeuHoro Ty, oHK Bceraa ByayT Ha-
XOAMTbCSI B MOAOXEHWM Bpaya-peHTreHoAora,
MbITAOLLIErocs B TEMHOM kabWHeTe npeacTa-
BUTb cebe BHeLIHOCTb nauueHTa. Crapble
PEHTrEHOBCKME annapatbl NokasblBaAWU TOAb-
KO TYMaHHYO MPOEKLMIO MAOTHbIX AETanei Te-
Aa - ero ckeneT. CoBpeMeHHble Tomorpadbl
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A LleHTpanbHas yacTb ckonneHua ranaktuk Abell 426 B Nepcee, yaaneHHOro OT HaC Ha
250 MnH. cBeToBbIX ieT. Pa3mep o6nacTu npocTpaHCcTBa, U306paXKeHHONM HA CHUMKE —
0KO0J10 MUIIUOHA CBETOBbIX JIeT. CpaBHUMBIN 06beM 3aHMMaeT oAHa Hawa lfanakTuka co
CNyTHUKAMK, a B cKonneHuu Mepces B HeM «yNaKOBaHbI» COTHM 3Be3JHbIX cucTem!

MO3BOAAKOT BOCCTAHOBUTb TPEXMEPHOE CTPO-
eHue Tena. Ho yBMAETb BHELLHOCTb YenoBe-
Ka, NpocBeYyMBasa ero HackBo3b, He yAaeTcs.
ACTPOHOMBbI TOXE «NPOCBEUMBAOT» [anaKTUKy,
HO MPKY 3TOM MEUTaT YBUAETb €€ «OPTPET,
NoAyunTb ee ¢dotorpaduto «m3BHe». Mbl yxe
AaBHO 6e3 ocoboro Tpyaa dotorpadupyem
AANEKME 3BE3AHLIE CUCTEMbI, HO HE MOXEM
NOAYUWTb M306paxeHWe cBoel. Mpu aToMm y
ACTPOHOMOB, XMBYLLMX B AGAEKMX ranaKTUKaX,
AQ@BHO YXe MbIAUTCA Ha MOAKE CHUMOK Hallero
«3BE3AHOM0 AOMa», HO OHM TaK Xe CTPaAatoT,
He B cuaax cdoTtorpadpmpoBatb CBOW. BosHK-
KaeT eCTecTBeHHOe XeAaHUe... OOMeHsTh-
cA CHUMKaMW. TpUHUMMNMAABHBIX NPOBAEM
HeT. HyXHO AWlib yBeAWUTb CreuMarncToB no
MEX3BE3AHON CBA3M® BKAKOUNTb B CBOM «KOC-
MUYECKME NOCAaHUA» doTorpadum Tex rarak-
TUK, B CTOPOHY KOTOPbIX HanpaBAeHa aHTEHHA
nepepatynka. Hawwv HeBeAOMble KOPPECTIOH-
AeHTbl 6yayT BaaropapHbl HaM 3a Takoe Mo-
CAaHuWe. B oTBeT (a MOXeT, U paHblue!) Mbl
noAyYMM GOTO Hallel 3BE3AHOM CUCTEMBbI W
TOrAQ, HaKOHEL, Y3HaeM, Kak BbIMASAUT CO
CTOPOHbI MAeuHbIV TlyTb M ero cnupanbHbIN
«y30p». CeropHa ato Kaxetcs GaHTaCTUKON, HO
HWUYEr0 HEBO3MOXHOMO B 3TOM HeT. B Aoboi
AEHb Mbl MOXEM MOAYYMTb OT AAAEKUX KOAAET
$oTo ¢ Hapnucbto «You are here». Hapo AULLb
He NPOMyCTUTb 3TO COOBLUEHME.

Obwvem 3Be3a
B obbeme BceneHHOM

Bce Xe cAeayeT npuaHaTb, 4TO MOY-
TW NOAHAA NPO3paYyHOCTb BceaeHHoM - 3aTo

5 BMB N26, 2004, cTp. 33; N25, 2007, cTp. 4

cyacTbe AAA acTpoHOMOB. [eonoru, apxeo-
AOTW W MAAEOHTOAOTM MHOroe 6bl OTAAAU 3a
T0, 4T0b6bI 3eMHasi Kopa ctana Xots 6bl Mo-
AYNpo3payHon. Ho AAA HUX 3TO AL Meuy-
Ta: BrAyOb 3€MAU Mbl HE MOXEM MPOHUKHYTb
B3rMSAOM AaXe Ha MUAAUMETP, @ KOCMUYe-
CKOE NPOCTPAaHCTBO MPO3pavyHO Ha MUAAMAP-
Abl CBETOBbIX AeT! Aaxe B BUAMMOM CBeTe
Mbl pasAMyaeM ranakTUKU MOUTU Ha Kparo
BceAneHHON (AUWb B HEKOTOPbIX HanpaBAe-
HUAX 3TOMY MeLlaeT MexX3Be3AHas MbiAb). A
AN MHOPaKpacHOro 1 paAuoUsAydeHuUs npe-
NATCTBUM elle MeHble. Ha nepBbii B3rAsip
3TO CTPaHHO: paccmaTpuBasf 3HaMEHUTble
«CBEPXIAYOOKME CHUMKMW», Mbl NPEACTAB-
ASIEM, UYTO KOCMOC MAOTHO «3abWUT» ranak-
TMKaMK. Ho 310 BneuyataeHue 06MaHuuBO.
MMEHHO Npo3payHOCTb KOCMOCa MNO3BOAS-
€T HaM BUAETb Kak OAM3KUE, TaK U AaneKkUe
06bEKTBI, ¥ AWLLIb BCE BMECTE B NPOEKLMN Ha
Heb0 OHM CO3AAIOT BeYaTAEHUE TECHOTbI.
MpaBaa, ecTb 06AaCTH NPOCTPAHCTBA, TAe
ranakTUKW «yrnakoBaHbl» MAOTHeE, YeM 06bly-
HO. X Ha3bIBalOT rpynnamu, CKOMAEHUAMU U
CBEPXCKOMAEHUAMU FanaKTUK. Kaxetcs, uto
B TaKWX MeCTax 3BE3AHbIM CUCTEMAaM TECHO,
OHW AONXHbI 3aCAOHATH APYr Apyra W nocto-
AHHO KaTacTpodMUeCcKM CTankuMBaTbeA. Aew-
CTBUTEALHO, TAKME CTOAKHOBEHUSA CAyYatoTCs,
HO 3TO OTHIOAb He KaTtacTpodbl. [anaKTUKK —
HE MOHOAWUTHbIE COOPYXEHUSA, CUSIOLLME, KaK
3Be3Abl. Ha camom pene OHM upesBblyaiHO
pa3pexeHbl U NPo3payHbl, MPOHULAEMbI He
TOABKO ANl CBETa, HO M AASl MAOTHOIO Belle-
CTBa. B 3TOM CMbICAE OHU - «BUAMMOE HUUTO».
TeMHas matepus, 3anOAHAIOLLAA raAaKTUKy —
3T0 «HEBUAUMOE HEYTO», OHa TOXE COBEPLLEH-
HO Npo3payHa AAA CBETa U NMPOHULAEMA AAA

BceneHHas), NpoCTpaHCTBO, Bpems!
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BCENEHHAS]

BELLECTBA, KaK U pa3pexeHHbIn MeX3Be3A-
Hbli ra3, BAOGABOK MPAKTUUECKU He Mpe-
NATCTBYIOWMIA  ABMXEHUIO  3Be3A.  [blAb
CKOHLIEHTpUpOBaHa B MAOTHbIX 0bAakax U B
LeAoM BOAbLLIMX NMPOBAEM AASI CBETA HE CO3-
AaeT. A caMu 3BE3AbI — pa3Be OHU He 3aCAo-
HAIOT APYT Apyra, pa3Be He CTaAKMBatoTCA?

QAaBaiite pasbepemcs. Ytobbl NoUyBCTBO-
BaTb NycToTy BceneHHoM, nonpobyem cobpatb
BCE 3BE3Abl BMECTE, OLEHUM, KaKkyto AOAKD
NpoCTpaHCTBa OHW 3aHWMMatloT. Ha nepBsbii
B3rASiA OHM noBctopy: «OTKpbIAach 6e3aHa,
3BE3A MOAHA...» A TaK AW YK NOAHA?

[AAAs BO BCeAeHHyto, Mbl BUAUM 3BE3AbI,
M TOAbKO 3Be3Abl. OHWM €AMHCTBEHHbIE ABASA-
HOTCA CaMOCTOATEAbHbIM WCTOUYHUKOM CBETa
¢ 60oAbLIMM 3anacom aHepruu. B fanaktuke u
3a ee nNpepenaMu CyLLECTBYHOT U APYrue Ho-
CUTEAM MacCbl, HO MX MOYTU He BUAHO.® 31O
TEMHOE BeLLEeCTBO YCAOBHO MOXHO Pa3AeAUTb
Ha MAaHEeTbl, KOPUYHEBbIE KAaPAMKW, OCTaTKK
3Be3A M AUOOY3HYIO (MEX3BE3AHYIO) CPEAY.
MAaHeTbl 3a npepenamu COAHEYHOM cucTe-
Mbl 3eMHOMY HaOAIOAATEAID NPAKTUUECKU He-
AOCTYNHbI, UX OBHAPYXMUBAOT KOCBEHHbLIMU
MeTopaMu.” KOpUUHEBbIE KapAUMKKU 3aMET-
Hbl AVMLUb Ha PaHHEW CTaAMM CBOEN 3BOAKO-
UMM - B MEPUOA FPaBUTALMOHHOINO CxXarus
(HO M NpW 3TOM OHU CBETATCA B OCHOBHOM
B MHbpaKpacHOM AuanasoHe cnekrpa). U3
OCTaTKOB 3BE3A MOXHO BUAETb AULLb MOAO-
Able, HE ycneBLUWE OCTbITb BeAble KapAMKM.
Mex3Be3aHaa cpeaa Takxe NPakTMYyecku He
BMAHA, MOCKOAbKY MMEET OYEeHb HU3KYLO MO-
BEPXHOCTHYHO APKOCTb. AWLLb Hanboaee NAOT-
Hble ee yacTu ypaetca cootorpaduposats B
ux coBCTBEHHOM CBeTe (Yalle Bcero 3to ob-

¢ BMNB N23, 2009, cTp. 4
" BMB N212, 2006, cTp. 6
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ACTPOHOMMA W ACTPODUINKA
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Kak 3aka3atb
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AACTU MOHU3MPOBAHHOTO Bopopoaa HIl) anbo
3aMEeTUTb KaK TEMHblE TYMaHHOCTU (MbIAEBbIE
obraka) Ha APKOM GOHE NMAOTHbIX 3BE3AHBIX
NMOAEN MAK CBETSILLLErocA rasa.

UTak, 3BE3Abl - MNPAKTUYECKU EAUH-
CTBEHHbIN Khnacc 06beKTOB BceAeHHON, BU-
AUMbIVA TA@30M. B Hally anoxy oHW cAyxat
OCHOBHbIM MWCTOYHUKOM 3HEPTUU U EAWH-
CTBEHHbIM «ABUraTEAEM» XMMMUYECKON 3BO-
AOLUMK BeLLECTBA. A BEAMKA AW AOAA 06beMa
BceneHHoW, 3aHATan 3Be3pamn?

Eca Mg - cymmapHas Macca BCex 3BesA,
vV, - cyMMapHbIi 06beM Bcex 3Be3a, a Vv, - 06b-
em BceneHHol (TouHee, ee BUAMMON 0baacTH),
WHTEPECYIoLLIEE HAC OTHOLIEeHWe 06beMoB (Vy/
V) MOXHO Bblpa3utb kak MV/M.V. Ho My/
V, - 370 CpeAHsisi NAOTHOCTb BelLecTBa B 3BE3-
pax (p), a MJVU - CPEAHSIA NAOTHOCTb 3BE3AHOMO
BelllecTBa BO BceneHHoM (Pg)- CAep0BaTEABHO,
OTHOLLEHWE 06bEMOB Vy/V, MOXHO 3aMeHUTb
OTHOLLEHWEM MAOTHOCTEN py/p. TlpoCTedLLyto
OLIEHKY AAS 3TOTO OTHOLLIEHWS MOXHO MOAYUMTb,
ecAaM paccmatpuBatb COAHUE Kak TMMNWYHOTO
NPEACTABUTEAS] TAGBHOW MOCAEAOBATEABHOCTY.
B 310M CAyuae An pacyeToB AOCTaTOUHO ABYX XO-
POLLIO M3BECTHbIX BEAUYMH: CPEAHEN MAOTHOCTM
conHeuHoro BeulectBa (1,41 r/cm3) U cpeaHen
MAOTHOCTH 6APUOHHOIO BELLIECTBA — NPOTOHOB U
HeWTPOHOB - BO BeeneHHoM (3,98x1073 r/cm3).
ChepyeT Takxke y4ecCTb, UTo COBCTBEHHO B 3BE3-
Aax 3akntoueHo okono 10% 6apuoHHOTO Belle-
CTBa, a oCTaAbHble 90% - 3T0 MEX3BE3AHbIN U
ropsAYMi MeXranakTuueckuii ras. Takum obpa-
30M, CPeAHSA NAOTHOCTb 3BE3AHOTO BELLECTBa
B0 BceneHHon - 4x10-32 r/cm3. OTctopa Aerko
MOAYUYMTb OLIEHKY TOW AOAVM 06bEMA, KOTOPYHO BO
BceneHHOM 3aHMMatoT 3BE3AbI TAaBHOM MOCAE-
AOBAaTEABHOCTU. OHa BbIPAXAETCA HWUYUTOXHbIM
ynenom 3x10-32,

Y1o6bl NPEACTAaBUTb €r0 HArAFAHO, OLe-

IKHUIA NOA 3AKA3

YeTBepTas KHUra U3 cepum «ACTPOHOMUA M acTpodu-
3UKa» COAEPXKUT 0630p COBPEMEHHbIX NPEACTABEHMIA

0 MMTaHTCKMUX 3BE3[HbIX CUCTEMAX - ranakTukax. Pac-
CKa3aHOo 06 UCTOPUM OTKPBITUSA ranakTuUK, 06 UX OCHOB-
HbIX TUNAX M cUcTEMAX KnaccutuKkaumuu. [JaHsl 0CHOBBI
AVHAMUKM 3Be3aHbIX cucTeM. MoapoOHO onucaHbl Ha-
Wwu 6nmxkaiilwme ranakTMYeckne OKPECTHOCTU U paboThl
no rmo6anbHoMy U3yyeHuio fanakTuku. MpuseeHsl faH-
Hble 0 Pa3/IMYHbIX TUNAX HaceNeHUs ranakTuk - 3Be3fax,
MEX3BEe3JHOW cpefe U TeMHOI MaTepun. OnucaHbl 0co-
6EHHOCTM aKTUBHBbIX rafiakTUK U KBAa3apoB, @ TaKKe 3B0-
NOLMUSA B3MAL0B HA MTPOUCXOXKAEHUE raNnaKTuK.

KHura opMeHTUpOBaHa Ha CTYAEHTOB MAAAWMNX KYp-

COB eCTeCTBEHHOHAYYHbIX aKyNbTETOB YHUBEPCUTETOB
W CNeLmManucToB CMEXHbIX 06nactent Hayku. Ocobbiit MH-
Tepec KHUra NpeAcTaBAfeT Ans NtOUTENE aCTPOHOMUK.
lanaktuku. Mop pen. B.Cypauna. Cepusa: ActpoHo-
mua u actpodusuka. — M.: ®UIMATIIUT, 2013 r.
448 c1p., popmar 60x90/16 (145x217 mm), TBEp-
Ablil nepenner.

HUM CyMMapHbIi 06bem 3Be3s Habaopae-
Mol obnact BceneHHON - MeTaranakTuku.
BospacTt BceneHHOM - okoAO 14 MAPA. Ae€T,
CAEAOBaTEAbHO, pPaAMyC ee AOCTYMHOW Ha-
6AtoAEHMSIM 06AaCTM - nopsipka 14 MApA.
cBeToBbIX AeT, MAn xe 1,3x10%® m. Torpaa
obbem MeTaranakTMku NOAYYaEeTCs PaBHbIM
9,7x1078 m3. Otclopa CyMMapHbIdi 06beM
BCEX 3Be3A NaBHOM NOCAEAOBATEABHOCTU -
3x10% m3. EcAan cobpaTb BCce 3TW 3BE3AbI
BMecTe, TO OHU 3alMyT 06AaCTb pa3MepomM
nopsiaka 0,2 nk. 3T0 3aMETHO MeHbLLIEe pac-
cToAHMA oT ConHLa A0 BAMXKAMLIEN 3BE3AbI
Mpokcumebl LeHTtaBpa (1,3 nk uan 4,2 ceeto-
BOro ropa). ®akTmuecku, aTo Aaxe MeHbLue
paavyca obraka Oopta,® cocTaBAsitOLLErO
okono 150 Thic. a.e. (0,7 nk uan 2,3 cBe-
TOBOIO roAa) - OHO CUMTAETCH «BHELUHEW
rpaHuuen» CoAHeUHON cuctembl. Takum 06-
pa3om, Bce HOpmaAbHble 3Be3AblI Bceneh-
HO¥ AEFKO MOMECTUAUCH Obl B ero npeaenax!

AO cvX Nop Mbl paccMaTpuBanu 3BE3Abl
rAABHOM MOCAEAOBATEABHOCTH, HO MOXHO NpK-
HATb BO BHMMaHWe W CTapetolpme 3Be3pbl —
KpacHble MraHTbl U CBEPXIUraHTbl, UMEtoLLME
ype3BblYaNHO pa3peXeHHbIe U NPOTAXEHHbIE
060A0UKK. ECAM B KQUECTBE TUMMYHOM 3BE3AbI
OnsATb-TakW B3ATb COAHLIE, TO HA CTaAMM KpPaCHO-
ro rMraHTa ero paapuyc yBeAMUUTCA NPUMEPHO B
30 pas, a 06beMm - B 27 Thic. pa3. Heobxopnmo
TaKXe Y4YecCTb, YTO MPOAONKMTEABHOCTb CylLlle-
CTBOBAHWSI KpPACHOMO0 ruraHTa/cBepxruraHTa
cocTaBAsieT OKOAO 10% NOAHOTO BPEMEHU 3BO-
AOUMK 3BE3AbI. CAEAOBATEALHO, MPU NMOCTOSH-
HOM Temne 3Be3A000pa30BaHKUs KOAMYECTBO
KpacHbIX ruraHtoB 6ypeT B 10 pa3 MeHblle
yucAa 3BE3A MaBHOM MOCAEAOBATEABHOCTH, a
MX CyMMapHbI 06beM okaxetca B 2700 pa3
60AbLLE. ITO 0OCTOATEALCTBO YBEAUUUBAET pa-
AVyC cdepbl, B KOTOPYIO MOXHO «BMECTUTL» BCE
3Be3Abl BceneHHon, B 14 pas, T.e. A0 9 cBe-
TOBbIX A€T, YTO AWLLb BABOE MpPEBbILIAET pac-
cTosiHMe ot CoAHLA A0 COCEeAHEeW 3Be3Abl. ITn
NPOCTble MOACYETbI HArASIAHO AEMOHCTPUPYHOT
deHoMeHaNbHYO nycToTy BeeneHHOM.

EcAM OrpaHMuMTbCS TOABKO 3BE3AAMM Ha-
wew fanakTMKK, YUCAO KOTOPbIX OLEHWBaETCA
B 4x10%, Aerko BbIUUCAUTb, UYTO BCE 3BE3AbI
rAaBHOW MOCAEAOBATEABHOCTU 3alMyT 06beM
paanycom okono 5x10%2 m, uan xe 34 a.e.,
TO €eCTb Pa3MecTATCA B LEHTPaAbHOW 4YacTu
COAHEYHOWM CUCTEMBI, NPAKTUYECKU B MNpepe-
Aax opbutbl HentyHa! Ecan xe yuecTb U Kpac-
Hble FUraHTbl, TO 3Ta 06AACTb PaCLLUMPUTCS AO
480 a.e., HO He BbIMAET 3a 0pbuTy CepHbl. CTo-
UT AW YAUBASATBCS TOMY, YTO 3BE3AbI, XaoTUye-
CKU BAyXpatolMe No fanakTMKe MUAAMAPABI
AET, He CTaAKMBatoTCs ApPYr ¢ ApyroM? bonee
TOr0, OHW AaXe He COAMXAOTCA HACTOAbKO
TECHO, uTOObl BbI3BaTb pPa3pyLUEHWE CBOWX

8 BMB N1, 2004, cTp. 32
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NMAQHETHbIX CUCTEM. B TeueHMe BCel «CroKoii-
HOM» XM3HWM COAHEYHOM CUCTEMbI B MPEAEAbI
NAAHETHbIX 0pbUT U paxe nosca Konnepa He
AOAXHO ObINO BAETETb HW OAHOM «MOCTOPOH-
Helr» 3Be3Abl. 3a «peTcTBO» COAHUA pyyaTthbes
HeAb3si: BO3MOXHO, OHO NpoLLAO B 6oaee Tec-
HOM OKPY>XEHWUM MOAOABIX 3BE3A, U Kakas-To U3
HMX BCE X€ MPOLLUAA OT HEFO AOCTATOYHO BAM3-

KO. HEeKOTOpbIE «MOXUABIE» 3BE3ABLI TAKXKE UME-
IOT WaHC COAMBUTLCSH MAM AaXE CTOAKHYTbCS,
€CAM 06UTaLOT B MAOTHbIX SIAPAX 3BE3AHbIX CKO-
NAEHUIM UAW B LeHTpe MaeuHoro MyTu. Ho Bce
Xe 3T0 PEAKOE UCKAKOUEHUWE. B uearom Hally u
APYrMe ranakTMKM MOXHO C MOAHBbIM MPaBoOM

ions 2013
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cuntatb «GECCTOAKHOBWUTEABHBIMUW»  CUCTEMA-
MW, YaCTULLbl KOTOPbIX — 3BE3AbI — B3aUMOAEW-
CTBYHOT APYT C APYTOM TOAbKO PaBWUTaLIMOHHO
W NPaKTMYECKU HUKOTAA HE COyAapsItOTCSs. AB-
TOPbI CTAPbIX KHWT AOOUAM AEMOHCTPUPOBATh
370 CBOMCTBO ranakTvK Ha BbITOBbIX NPUMepPax
TaKoro poaa: npeacTaBbre cebe ABYX MyX, Ae-
TaloLWWMX BHYTPU Kyba co cTtopoHoi B 500 Km.
MHOrO AWM Y HMX LUAHCOB CTOAKHYTbCSI APYF C
Apyrom? Oka3blBaeTCs, CTOAbKO X€, CKOAbKO Y
COAHLIA M COCEAHMX C HUM 3BE3A.

HecmoTpsi Ha MCKAIOUMTEABHYIO paspe-
XEHHOCTb «<HACEAEHWS» FAAAKTUK U, KaK CAEA-
CTBWE, BbICOKYIO MpPO3payvHOCTb BceaeHHOMH,

s e - PRI T R T S

NMO3BOASAIOLLYIO aCTPOHOMaM ee u3yyatb, Mbl
3HaeM O Hel elle CAUMLLKOM Mano. C MUpom
AGAEKMX «3BE3AHbIX OCTPOBOB» Mbl 3HAKOMbI
HeMHorMm 6oaee Beka. Mbl yXe NOHSAAU, UTO
3TOT MUP UYpe3BblUaiHO pa3HoobpaseH, 1 uTo
MHOrO€e B HEM eLLle HEMOHATHO AAA Hac. Aaxe
3BOAIOLMSA MPOCTEMLINX CUCTEM U3 HECKOAb-
K1X 3BE3A eLLe onncaHa He A0 KOHLIA — YTO yX
rOBOPUTL O CUCTEMAX U3 MHOMMX MUAAMAPAOB
3B€E3A W OKPYXaloLLEero ux BeLecTsa (ot4actu
HEW3BECTHOW NPUPOABI)... Y UCCAEAOBATENEN
rarnakTMK noka umeetcsi 60AbLLIE BOMPOCOB,
yem OTBETOB. HO 3T0 M eCTb camoe UHTepec-
Hoe B Hayke.

BceneHHas), NpoCTpaHCTBO, Bpems!




BCENEHHASL. HOBOCTWU

NNOAOMKAIOTCA MOUCKU CRANUCTLIX IK30NNAHeT

pean NAAHETONOAOOHLIX 06bEKTOB 3a npeaenaMm COAHEUHON Cu-

CTEMbl acTPOHOMOB BOAbLLE BCEMO MHTEPECYIOT TEAA C TBEPAOK

NOBEPXHOCTbIO, MO COCTaBy MOXOXME Ha NAAHETbI 3EMHOM rpyn-
nbl (Mepkypui, BeHepy, 3emato 1 Mapc). Cuntaercs, UTo MMEHHO Ha HUX
C HanbOAbLLIEN BEPOSITHOCTLIO YAACTCSH 0OHAPYXKMTb XM3Hb, MOAOOHYHO Ha-
LLel. BoAbLLIOE KOAMUECTBO TakMX 0OBEKTOB HABEPHSKA COAEPXMTCA B ap-
XMBax AAHHbIX KOcMWueckol obcepBatopun Kepler,® npon3BoaMBLLEN
MOWCK 3K30MAAHET METOAOM TPAH3UTOB. AAA TEX, KTO HABAKOAAA NMPOLLIAC-
ropHee NpoxoxaeHue BeHepbl no aucky CoAHLa,? OHO cTano Havbonee
HarAIAHOM AEMOHCTPaLMEN 3TOT0 METOA@ — ECTECTBEHHO, C MOMpaBKoM
Ha HECOM3MEPUMOCTb MacLLTaboB 06bekToB COAHEUHON CUCTEMBI U yAa-
AEHHBIX Ha TbICAUYM CBETOBbIX AET CUCTEM APYrMX 3BE3A. B 060MX cAyuasx
1 BeHepa, 1 3K30nAaHeTa MPOXOAAT MO ANCKY CBOEN «POAUTEALCKOM» 3BE3-
Abl, 32CAOHSISl YacTb €€ CBETa OT Ha3eMHbIX Habatopatenei. CpaBHUBas
00LLYH APKOCTb CBETHMAA BO BPEMSA TPAH3UTA U B «OObIYHOM» COCTOSIHUM,
aCTPOHOMbI MOTYT U3MEPUTb PAAUYC 3aTMEBAIOLLIETO TeAa, OAHAKO OHU He
MUMEIOT BO3MOXHOCTU ONPEAEAUTb €70 COCTaB.

MepBasn 13 CKaAUCTbIX 3K30NAaHET - Corot-7b - Bbina OTKpbITa elle
dpaHuy3ckum Teneckonom COROT.2 MpaBaa, 0 ee «0bUTaeMoCTh» peyub
MATU HE MOXET: opbuTa 3TOr0 TEAA PACMOAOXEHA CAMLLKOM BAM3KO K
NMOBEPXHOCTM LIEHTPaAbHOM 3BE3AbI, U OHO, CKOpee BCEro, npeacTas-
AAleT coboW packaneHHbI AaBOBbIM Lap. dk3onaaHeTa 55 Paka e,
paAMyC KOTOPO, NO rpybbIM OLIEHKAM, BABOE MPEBLILLAET 3eMHOM (CO-
OTBETCTBEHHO OHa TAXEAEe Hallen NAaHeTbl B 8 pa3), Takxe nonapaert
B pa3psA CKaAUCTbIx; BoAaee Toro, B ee coctaBe 06HapYXeHO AOCTaTou-
HO MHOrO yrAepoAaa, 06pa3ytoLLEero B ee Heppax TOACTbIe CAOU rpadu-
Ta UAU AaXe aAmasa.

ObcepBatopua Kepler Toxe OTKpbiA@ AOCTATOUHO BOAbLLOE KOAM-
YeCTBO 3K30MAAHET, OTHECEHHbIX BMOCAEACTBUM K KAAccy «cynep-3e-
MeAb» (Takue 06beKTbI TAXeAee 3eMAK, HO Aerye HenTtyHa). Baaropapsi
60AbLLIOI Macce OHW MOTYT BbITb CKAAUCTbIMU U 06AaAATb OUEHb MOLL-
HbIMW aTMOocdepamMu, HanoAobMe HeNTYHUAHCKOW.

1BMNB N23, 2009, cTp. 13
2BMNB Ne7, 2012, cTp. 30

3 BMB N23, 2009, cTp. 18;
Ne2-3, 2013, ctp. 15
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A Bo3MOXHbIii BUA NaBoBoiA 3k3onnaHetsl Corot-7b, knaccudmuymuposaHHoi
KaK «cynep-3emna» 1 o6paiaoeiica no opoute Manoro paauyca BOKpyr
POAUTENbCKOI 3Be3Abl, PACMOJIOKEHHOI Ha paccToAaHUM 480 CBETOBbIX JeT.
OHa HaxoAMTCA HACTONbKO GNN3KO K LleHTPanbHo 3Be3e (OTHOCALLeICA K
TOMY }Ke Knaccy, 4to u Hawe ConHLe), 4To Ha ee NOBEPXHOCTM JOMKHbI Npe-
o6napatb IKCTPEManbHble YCNOBUA — B YACTHOCTH, TeMNepaTypbl Ha AHEBHOI
CTOpOHe, NOCTOSHHO NOBEPHYTOW K CBeTUNY, MoryT pocturatb 2000°C, a Ha
HOYHOIA BpAA M nogHUMaloTcA Bbiwe -200° C. Op6uTanbHas CKOpPOCTb 3TOr0
o6bekTa npesbiwaet 750 km/u (cBbiwe 200 KM/C), a ero Macca NpumMepHo
BNATEPO GobLue 3eMHOiA.

]2 BceneHHas), NpOCTPaHCTBO, Bpems!

AAst TOro, uToObl Aydlle MOHATb COCTAB 9K3OMAAHET, yUYeHble W3
Maccauycetckoro (MIT) n KaandopHruickoro (CIT) TEXHOAOrMUECKMX
WHCTUTYTOB pa3paboTarn METOA NMOUCKA YHUKAAbHbBIX XUMUUYECKUX CUT-
HaTyp pa3AM4YHbIX NOBEPXHOCTHLIX MMHEPAAOB MyTEM aHaAM3a WX OT-
paxaTeAbHbIX CBOMCTB B MHPPaAKPaACHOM YacTu cnektpa. 310, B CBOIO
ouyepeAb, MOMOXET y3HaTb, HACKOAbKO B Hallel [anakTuke pacnpo-
CTpaHEeHbl NAaHETbI, NOXOXKWe Ha 3eMAD. «MHeHWe O TOM, YTO MOUCK
NA@HET 3eMHOT0 TUNa ABASIETCA OAHUM M3 KAOUEBBIX MOMEHTOB MOMC-
Ka BHE3EMHOM XMU3HW, PA3AEAAIOT MHOMME acTPOHOMbI U MPeACTaBU-
TEAW LUMPOKOM Hay4yHOWM OBLLECTBEHHOCTU», — BbICKA3aACH MO 3TOMY
noBOAY acTpoHoM PeHbto Xy (Renyu Hu, MIT).

Ha HauyanbHbIX 3Tanax paboTbl CNELMAAUCTBI COCPEAOTOUMAM CBOE
BHMMaHWe Ha 6e3aTMOCHEPHBIX CKAAUCTbIX 3K30MAAHETaX. [TOCKOAbKY B
Halue COAHEUHOM cUCTEME Takne 0ObEKTbI CYLLIECTBYHOT (B YaCTHOCTH, /\y-
Ha U MepKypuit), NCCAEAOBATEAM HAAEHOTCS MyTEM CpPaBHEHWSI CBOMCTB
XOPOLLO M3yYeHHbIX HEOECHBIX TEA HAWUTK CNEKTPaAbHbIE NPU3HAKKU Onpe-
AENEHHBIX BELLECTB Ha MOBEPXHOCTU CMYTHUKOB APYrux 3Be3p. OAHaKo,
NPUHUMAsS BO BHUMaHWE TEXHOAOTMUYECKME OrPaHUYEHWS, YHaCTHUKK rpyn-
Mbl NPEAOCTEPEratoT, YTO METOABI ONPEAEAEHUA COCTaBa NMOBEPXHOCTHbIX
CAOEB 3K30MAAHET CyLLIECTBEHHO OTAMUAIOTCS OT MOAOOHbIX UCCAEAOBAHMIA
NAQHET 3eMHOWM rpynnbl. Mo3ToMy npepraraeTcsi CKOHLUEHTPUPOBATb YCU-
AMS1 Ha MOMCKaXx NpU3HaKoB Hanboaee NprMeYaTenbHbIX MUHEPAAOB.

MpHUMEHSAA METOAMKY K UCCAEAOBAHMIO BE3BO3AYLLIHBIX CKAAUCTbIX 3K-
30MAaHET C MOBEPXHOCTHOM Temnepatypor nopsiaka 1700°C, rpynna uc-
CAEAOBATEAEN CMOTAQ@ OMPEAEAUTb YHUKAAbHbIE CUMHATYpPbl Pa3AMUHbIX
BeLLecTB. Hekotopble 0bHapyxeHHble MuccHei Kepler 06bekTbl - B YacT-
Hocth, Kepler-11b, Kepler-20f u Kepler-22b - AeMCTBUTEABHO MOTyT
MUMETb CUAMKATHbIE (CKAAUCTbIE) MOBEPXHOCTH, UTO AEAAET MX MAEAAbHbI-
MU «MOAOMbITHBIMW» AASt UCMIOABL3YEMOTO YYEHbBIMU MOAXOAQ.

Yactb MUHEpanoB obrapaeT BeCbMa XxapaKTepHbIMU CUrHaTypa-
MW B Pa3AMUHbIX AMANa3oHax 3AEKTPOMarHUTHbIX BOAH. Hanpumep,
TakMe MWHEpanbl, KaK OAVBWH, FreMaTUT U MUPOKCEH, MMEIDT AOCTa-
TOYHO HAAEXHbIE «UAEHTUOUKATOPbI» B BUAUMOM U MHPaAKPACHOM
yuacTke cnektpa. MuHepaAbl Tvna remaTtuta BAOGaBOK 06AaAaIOT OT-
AMUUTEABHBIMU NPU3HAKAMK B YALTPAUOAETOBOM 06AACTU. Kpome To-
ro, BelllecTBa, 06pa3oBaHHbIE C yyacTMeM BOAbI, «co0bLLatoT 0 ceber
B 6AMXKHEM MHpPaKPaACHOM AManasoHe.

MOBEPXHOCTH, KOTOPbIE MOXHO M3y4yaTb NOCPEACTBOM HAaBAOAEH
UX OTpaxxaTeAbHOM CMOCOBHOCTH, OTHOCATCS MO TUMY FAaBHbLIM 06pa3oM
K YABTPAOCHOBHbIM (APKUM WMHAMKATOPaM BYAKAHWYECKMX MPOLIECCOB
Ha NAAHeTe), MUHUCTBIM (CBUAETEABCTBYHOLLMM O HAAMUKMU B NPOLUAOM
WAM HaCTOSAILLEM XMAKOM BOAbI) MAM AE€ASIHBIM. PaclundpoBka nosepx-
HOCTHOrO COCTaBa CKaAWCTbIX MAAGHET — OAMH M3 KAKOYEBBLIX 3TanoB
OMPEAENEHUS «MPUTOAHOCTU» MX AASL XM3HW U pasHoobpasust ux ecte-
CTBEHHbIX pecypcoB. Hanpumep, Ha AyHe 6azanbToBas NopoAa TEMHbIX
(<MOPCKMX») PEFMOHOB YKa3blBAET Ha TO, YTO OHW 0Bpa3oBaAWCh NP
BYAK@HWYECKUX M3BEPXKEHMAX. B NPOTMBOMOAOXHOCTb 3TOMY AyHHblE
BbICOKOrOpbsl BbIFASIAAT CBETAbIMM, U UX XMMWUYECKUI COCTaB yKa3blBa-
€T Ha NPOWCXOXAEHHWE U3 BOAEE «MENKUX» MarMaTUYECKUX CAOEB. CylLlie-
CTBEHHbIE NOMNpPaBKK B UCCAEAOBAHUE XUMKK 6E3aTMOCHEPHBIX NAAHET
MOXET BHOCUTb «KOCMUUECKan noroaar. MoctosiHHas 6ombapAMpoBKa
KOCMMYECKUMK Ay4aMu, MUKPOMETEOPHUTAMK, BOSAEMCTBUE 3BE3AHOIO
BETpa NPUBOASIT K NOTEMHEHMIO U NMOKPACHEHWUIO NOBEPXHOCTU.*

Mapc AeMOHCTPUPYET APKO BblPaXeHHbIE CUrHATYpbl XeAes3a, Ko-
TOpble, B COYETAHWUM C KpPaCHbIM LLBETOM, MOMOIAM OMPEAEAUTb, UTO
OAHMM M3 OCHOBHbIX KOMMOHEHTOB MOBEPXHOCTU NAAHETbI ABASIETCA
MUHEpPaA, U3BECTHbIN Kak remMmaTut. AONOAHUTEAbHbIE MHAMKATOPbI TaK-
Xe yKa3blBaloT Ha NPWUCYTCTBME TaKUX MUHEPAAOB, KakK MUPOKCEH U

4 BMNB N25, 2009, cTp. 28
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OAVBUH. [oBEPXHOCTb MepKypusi OUeHb NOX0Xa Ha AYHHbIE BbICOKOTO-
pbs. TeM He MeHee, HepaBHWE HAOAOAEHUSA C OPOUTLI EFO MCKYCCTBEH-
HOrO CMyTHWMKA BbIHYAMAM B HEKOTOPOWM CTENEeHU NOAKOPPEKTUPOBATb
3Ty TOUKY 3PEHMS U MOATBEPAMAM HEOBXOAMMOCTb NPOBEAEHUA Bonee
TLIATEABHOIO aHaAM3a cocTaBa NAaHeTbl.®

ACTPOHOMbI YTBEPXAQIOT, YTO B OTPaXaTeAbHbIX CMEKTPaX CKaAW-
CTON NOBEPXHOCTU 3K3OMAAHET, HApPsIAY C MPWU3HAKaMK HaAMUKA BOABI
1 ByAKaHU3Ma, NPOABASIOTCA XMMUYECKUE CUTHATYPbl APYrMX MUHEpa-
A0B. ECAM nAaHeTa MMeET TOHKY0 aTMochepy, 06 3TOM MOryT CBUAETEAL-
CTBOBATb AOMOAHWUTEAbHBIE MPU3HAKU — OCOBEHHO ECAM OHA COAEPXMT
BOASIHOM Nap, ABYOKWCb YTAepOAa, METaH MAM aMMUaK. KomaHaa ucene-
AOBaTENEN TaKKe NOAUEPKMBAET, UTO 63 NPEABAPUTEABHBIX 3HAHUIA 06
0C06EeHHOCTAIX COCTaBa ra3oBoi 060NOUKM OMPEAEAUTL COCTAB MOBEPX-
HOCTHBIX CAOEB ByAeT BeCbMa 3aTpyAHWTEAbHO. MaaHeToror Mapk Cy-
3H 13 Nabopatopun PeaktHoro AsmxeHus (Mark Swain, JPL NASA),
He ABAAIOLUMICS YAEHOM UCCAEAOBATEALCKOM MpynMbl, 3asiBUA: «Ckopee
BCET0, CBUAETEABCTBA O HAAMUMM XU3HW Ha 3K30MAaHETax ByAyT NOAyUe-
Hbl M3 aHaAM3a NAAHETHbIX aTMocdep».

TeM He MeHee, yueHble Bbipas3uan BOALLLIOE YAOBAETBOPEHUE MPOAE-
AaHHOM paboToi, OTMETUB HEOBXOAMMOCTb MOBbILLIEHWS UyBCTBUTEABHOCTU
1 PaCLLMPEHNS CMNEKTPAABHOTO AMana3oHa AAAbHENLLIMX UCCAEAOBaHMM.

CyuwiectBylolve B HacTosillee BpeMsi kocMuueckue obcepsarto-
puK He 06AaAQHOT AOCTATOUHOM MOLLHOCTBIO AASl ONIPEAEAEHUSA COCTa-
Ba NOBEPXHOCTU IKIOMAQHET. ITUM NPEACTOUT 3aHATLCH KOCMUYECKUM

5 BMNB N210, 2011, cTp. 30
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Tak B npeAcTaBieHNN XYAOXKHUKA BbIFNAAUT Sk3onnaHeTa Kepler-20f — u3
BCEX OTKPbITbIX K HACTOALLEMY BPeMEeHM NOA06HbIX 06bEKTOB OHa MMeeT pas-
Mep, HanGonee 6nu3Kuii K pasmepy Haeii 3emnu. lpassa, ee opGUTaNbHDIN
nepu1oA cocTaBnseT YyTb 6onee 20 CYTOK, a TeMnepaTypa Ha NOBEpPXHOCTH
npesbiwaet 400°C, To eCTb OHa CAULLIKOM ropAYa ANA 3eMHbIX (POPM XKU3HU.

Teneckonam Byayulero - Takum, kak James Webb Space Telescope
(JWST).® Nm xe, ckopee BCErO, OKAXETCS MOA CUAY MOAYUUTb NPsIMble
1306paxeHns NAAHET UHbIX 3BE3A, HEOOXOAMMbBIE AAS OMpPeAeneHUs
CNeKTPaAbHbIX CBOWCTB MX MOBEPXHOCTHbIX CAOEB, UTO MOXET CMoCco6-
CTBOBAThb AyuLlEeMy MOHUMAHMUIO UX UCTOPHUU U BO3MOXHOCTEN obecne-
YUTb YCAOBUA AAS CYLLLECTBOBAHWA XU3HMU.

8 BMB N210, 2009, cTp. 10

Huhhble Hawien cneAbl (NMAHETHOIoO Mycopan

ocmuueckuii Teneckon Hubble o6Hapy-
XWA NPU3HAKM HAAMUMA acTepPOUAOB B
HEOXWAGHHOM MecTe - B aTMocdepax
ABYX CrOpeBLUMX 3BE3A, HA3blBAEMbIX OEAbI-
MU KapAMKamu.t 3T 06BbEKTbI PACTOAOXEHbI
Ha paccTosiHnm okoAo 150 cBETOBbIX AET B OT-
HOCWUTEABHO MOAOAOM 3BE3AHOM CKOMAEHWU
[Mapbl B co3Be3amn Teablia (BO3pacT CKoMAe-
HUSA oueHMBaeTCa B 625 MAH. A€T).
KameHHble 06AOMKM, BEPOSITHO, GOPMMU-
PYHOT KOAbL@, MOXOXME Ha acTepOMAHbIM Mo-
Ac B Hawlen COAHEUYHOM CUCTEME,? U3 KOTOPbIX
OHM MOCTOSIHHO BbINAAAKT Ha BEAblE KaPAMKK.
C nomoupbto cnektporpada COS (Cosmic
Origins Spectrograph) B U3Ay4EHWM CrOpPEBLLMX
3BE3A 3aPErMCTPUPOBAHbI CNIEKTPAAbHbIE «CAe-
Abl» KPEMHWUA MPW MOYTM MOAHOM OTCYTCTBUM
yraepoaa. KpeMHWit SIBASIETCA OCHOBHbLIM MH-
rPEAVEHTOM CKaAWUCTbIX MOPOA, U3 KOTOPbIX CO-
CTOMT 3eMAA U OCTaAbHble MAAHETbI 3eMHOM
rpynnbl. YrAepoA B Takux 0BbekTax 00blUHO
NPUCYTCTBYET B HE3HAUYUTEABHbIX KOAUYECTBAX.
HaliaeHHble NpPU3HaKK MOTYT ObiTb AOKa3aTENL-
CTBOM TOrO, YTO 3BE3AbI B NEPUOA CBOETO aKTUB-
HOrO CYLLECTBOBAHMWS UMEAW NAAHETbI, NpUYeM
HEKOTOPbIE M3 HUX, NO-BUAMMOMY, NMEPEXUAN Ka-
TaKAM3MMYECKOE NPEBPALLEHNE CBOUX CBETWUA
B CBEPXMAOTHbIE BEAbIE KAPAVKH.
ACTPOHOMbI ~ pacCMaTpuBatoT — CropeBLUME

1 BMNB Ne1, 20086, cTp. 17; N212, 2007, cTp. 11;

Ne6, 2008, cTp. 26
2 BMB N24, 2004, ctp. 16; N°1, 2010, cTp. 8

ions 2013

3BE3AbI B KAUECTBE “UAEANBHO UNCTbIX» HEOECHBIX
06bEKTOB, B aTMOChepaXx KOTOpbIX MPUCYTCTBYHOT
TOABKO BOAOPOA M eV, TAXEAbIE INEMEHTbI —
Taku1e, Kak YrAepOoA U KPEMHUI — ONYyCKaroTCA K UX
AAPY, TAE CTAHOBATCA «HEBUAMMbIMM». Mo3TOMY
HaAMuMe B CNEKTpax AVHUIA KPEMHUA CBUAETEAb-
CTBYET O TOM, YTO KPYMHbIE KAMEHWCTbIE 0OAOMKM
npy NPUOAMKEHUU K LIEHTPAABHBIM CBEPXMAOT-
HbIM 0BbeKTaM pa3pyLLIAKOTCS MPUAMBHBIMU CH-
AaMWU U BbIMaAAOT Ha UX MOBEPXHOCTb.

ABa 6eAblx KapAuka B Mapax ¢ 3arpss-
HEHHbIMWU TAXEABIMU INEMEHTaMU aTtmMocohe-
paMKu BXOASIT B CMUCOK M3 BoAee YeM COTHM
06bEKTOB, BKAOUYEHHbIX B NPOrpamMmy UCCAe-
AOBaHUA rpynnbl aCTPOHOMOB U3 YHUBEPCU-

CKkonneHue
I7EVi Y]

Teta Yopuka (University of Warwick, Coventry,
United Kingdom). 3ta rpynna 3aHWMaetcs
MOUCKOM MOAOBHBIX HEBECHbBIX TEA, aHAAN3U-
pysi KaTanoruM CMeKTPOCKOMUYECKUX AAHHbIX
Teneckona Hubble.

HekoTopble KaMeHUCTble TeAa B AMCKAX,
OKPYXaloLLUMX MCCAepOBaHHble BGenble Kap-
AVMKK, MO OLEHKaM acTPOHOMOB, OKa3aAUCb
CpaBHUMbI MO pa3mepam ¢ 3emaeit. He co-
BCEM MOHATHO, NPABOMEPHO AU Takue 00b-
€KTbl Ha3blBaTb «a@CTEPOMAAMM», UAU XKE WX
CAEAYET BbIAEAUTb B 0COOYHO KaTeropuio.

UctouHuk: Hubble Finds Dead Stars
‘Polluted” with Planet Debris — NASA Press
Release, May 9, 2013.
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BCENEHHASL. HOBOCTWU

(13B63AHbIE TPAH3UTBI) UCNIONb3YIOT
A4 NOUCKA IR30NNAHET

eneckon Hubble B crepyro-

LLME HECKOABKO AET MOAYYMT

ABE MNPEKPACHbIX BO3MOX-
HOCTW «MOOXOTUTLCS» 3@ 3K30MAa-
HETaMM B OKPECTHOCTSAX KPaCHOro
kapavka Tpokcuma LleHtaBpa.t
3T BO3MOXHOCTU MOSIBATCS B OK-
116pe 2014 r. u dpeBpane 2016 .,
koraa 6Amxaiiias K CoAHLYy 3BES3-
A@ NPOMAET Nepea ABYMS APyruMu
3BE3AAMMU.

Mcnonb3ysi AaHHbIE, MOAYYEH-
Hble paHee KOCMMWYECKMM Tene-
CKOMOM, aCTPOHOMbI OMPEAEAVAK
TOYHbIM NyTb [pokcuMmbl LieHTas-
pa Ha Hebe 1 Npeackasanu ABa ee
BMAUMBIX COAMXKEHNMS CO 3BE3AAMM
doHa, pPacnoAOXKeHHbIMWU OT Hac
3HauUMUTeAbHO Aanblue. Ha 222-om
EeXEroAHoM cobpaHun AMepHKaH-
ckoro ActpoHomuueckoro O6Lue-
cTBa B MHAMaHaNoAMce COTPYAHWK
MHcTutyTa KocMuueckoro Tenecko-
na Kannaw Caxy (Kailash Sahu,
Space Science Telescope Institute)
COOBLLMA O NAGHAX UCMOAL30OBAHWS

1BMNB N212, 2006, cTp. 17

NPEAOCTaBAEHHOM MPUPOAOM BO3-
MOXHOCTK onpoboBaTb HOBbIN Me-
TOA NOWCKa 3K30MAGHET.
MpeaLecTBytOLlLME  NOMbITKA
HaWTW NAAHETONOAOOHBIE CMyTHM-
kvt MpokcuMmbl LieHTaBpa Obinv 6e3-
ycnewHbIMU. YueHble MoAarator,
YTO OHW CMOIYT OBHapPYXUTb B ee
OKPECTHOCTAX MaAOMaCCHUBHbIE IK-
30MAaHETbI — aHaAOTV Hallen 3em-
AY - MyTEM perucTpaumnm addexTos
MWKPOAMH3UPOBaAHWS? NpK  Upes-
BblYaMHO PEAKMX COObITUSIX 3BE3A-
HbIX «COBMAAEHWM».
MUWKpPOAMH3MpPOBaHWe  UMe-
€T MecTo, korpa 6onee BAM3Kan K
HabAtopaTEAD  3BE3AA  MPOXOAUT
B HEMNoCPEeACTBEHHOW OAM30CTU
OT YCAOBHOW MPSMOM, COEAWHSIO-
LLLeN HabAtopaTenst U Bonee YAAAEH-
Hyt0 3Be3py ¢oHa. M3obpaxeHue
NMOCAEAHEN MPU 3TOM MOXET OKa-
3aTbCA UCKAXEHHBIM, @ NMPOAOAXKM-
TeAbHOCTb, BEAMUMMHA U AMHAMMWKa
M3MEHEHWIN €ee SIPKOCTU 3aBWCAT
B OCHOBHOM OT MacCbl U pacrono-

2BMNB N27, 2006, cTp. 23

XEHWsI BAUAEXALLEN «rpaBUTaLIK-
OHHOM AMH3bl», B MOAE TAFOTEHWS!
KOTOPOW WCKPUBASIKOTCSI AYYW CBe-
Ta, UAYLLME OT YAAAEHHOMO WMCTOY-
Huka. CoOCTBEHHO TrOBOps, 3TO
M MO3BOASIET aCTPOHOMaM TOYHO
OnpeAeAvTb ee Maccy — BaXHen-
LM NapameTp, HEOBXOAUMBIN AASI
MOAYYEHMUSI NPEACTABAEHUIA O TeM-
nepatype 3Be3Abl, €e AMaMeTpe,
CBETMMOCTHM 1 BO3pacrTe.

KpacHble KapAMKu - Hau-
6oree  pacnpOCTPaHEHHbIA WM
3Be3p BO BceneHHoi. Cratuctvka
YTBEPXKAQET, UTO HA KaXAYHO COAH-
LENoAOBHYHO 3BE3AY WX MPUXOAUT-
CA He MeHee AecATka. Bo3HWKHYB
Ha paHHWX 3Tanax 3BOAOUMM Ha-
LLIEro Mupa, 3TM OBbEKTbI AO CHWX
Mop MPOAOAKAKOT aKTUBHOE CylLe-
CTBOBaHWe. WX mMaccbl 3aMeTHO
MeHbLLE Macc APYrmx 3Be34, NO3To-
My «CropaHve» BOAOPOAa B TEPMO-
AAEPHBIX PEAKLIMSIX B UX HEAPAX MPO-
WCXOAWT CPABHUTEABHO MEANEHHO.
MockonbKky Bonee «\erkvie» 3Be3Abl
06bIYHO CTPEMSATCS! UMETb B CBOEM
OKPY)XEHUWM MaAOMaCCHBHbIE Tena,

'V 06nacTb Heba B 10XKHOM co3Be3AuM LieHTaBpa ¢ ykazaHMeM NoNoKeHUii Gnvkaiilueit 38e3/bl B pa3nuyHble roAbl.
Ha Bpeske - cxeMa, NOCTPOeHHaA No pe3ynbTataM HabniofeHNi Kocmuyeckoro Teneckona Hubble n aemoncTpu-
pytoLLas NPOrHo3upyemoe ABMKEHNE KPAaCHOTO Kap/nKa (3e/leHas IMHNA) B TeueHne Cleflyiolero AecATUNeTUs.
W3-3a napannakca — cMelLieHUA 06bEeKTa OTHOCUTENBHO (hoHa 3a cyeT ABMKeHUA 3emnu BoKpyr ConHua - ero nyTb
npeAcTaBnAeTca U3BUANCTLIM. ocKonbKy 3TOT 06beKT ABNAeTCA 6nvkaiwein K ConHeyHoii cucteme 3Be3aoi (pac-
CTOAAHME 10 HEro COCTaBAIAET 4,2 CBETOBOIO rOfa), 3a EAMHULY BPEMEHU OH U3MEHSAET CBOe BUANMOE NONOKeHUe
CyLLECTBEHHO CUAbHEE N0 CPaBHEHMIO € ropaspo 6onee ganekumu 3eespamu. B 2014 u 2016 ropax Mpokcuma byaer

npoxoAuUTb NPAaKTUYECKU TOYHO MeXKAY Hamu U ABYMA (bOHOBbIMM 3Be3aamMu.

]

]4 BceneHHas), NpOCTPaHCTBO, Bpems!

OKPECTHOCTU KPaCHbIX KAPAMKOB fAB-
ASIHOTCA MAEAABHBIM MECTOM AAA MO~
1CKa 3eMAEMNOAODOHBIX MAAHET.

ACTpOHOMbI  cobupatotca ¢
6OAbLLIOM TOUHOCTBIO UMEPSITL AP-
KOCTb U KOOPAMHATbI KaXAon M3
3Be3A GOHa, UToObI NPOBEPUTL CTE-
neHb WX CMELUEHUSI OTHOCUTEAb-
HO «CTAHA@PTHOTO» MOAOXEHWA Ha
Hebe. Haanure Takoro CMeLLEHWS
6yAeT CBMAETEALCTBOBATL 06 UC-
KPMBAEHWM MPOCTPaHCTBA MOAEM
taroteHus [Mpokcumbl LleHtaBpa,
a BeAMYMHa 3TOro napameTpa no-
3BOAMUT OMpPeAeAnTb ee Maccy. Ec-
AU Y KPacHOro KapAvka MMEHOTCA
NA@HETbI, UX rPaBUTALMOHHbIE MO-
Al MPOSIBATCS B BMAE MWCKAKOUM-
TEABHO ManbIX KoAebaHUii baecka
3Be3Abl doHa. [lockonbky [Mpok-
cUMa HaxoAMTest 6A13Ko K COAHLLY,
NAOLLAAb «MCKaXXEHHOro» ee rpa-
BUTAUMEN ydyacTka Heba AOAKHA
6biTb GOAbLLE, YUEM B CAyYae yaa-
AEHHbIX 3B€3A. JTO CYLLECTBEHHO
0BAErUNT  acTPOMETPUUECKME W3-
MEPEHUA  CMELLIEHWH,  0ByCAOB-
AEHHbIX  TPaBWMAMH3MPOBAHUEM.
TeM He mMeHee, N0 NPeABapUTEAb
HbIM OLIEHKaM, OHW BCce paBHO 6y-
AYT OYEHb MaNEHBKUMM, MOITOMY
06HaPYXMUTb MX AGXEe C MOMOLLLHO
CaMblX MOLLHbIX TEAECKOMOB - 3a-
Aaya KparHe CAOXHas. U3 Hazem-
HbIX MHCTPYMEHTOB C HEN MOXET
cnpaBuTbCA TOAbKO OueHb Boab-
won Teneckon EBponeickon HOx-
Hoi obcepsatopun (VLT ESO), n3
BHeaTMochepHbIX — Hubble 1 Tene-
ckon Gaia, 3anyck kotoporo EBpo-
NENCKOE KOCMMWUYECKOE areHTCTBO
3anAaHUPOBAAO Ha KOHELL TEKyLLE-
O MAV HaYanO CAEAYHOLLIETO roAa.

AN NpeACKasaHua  BO3MOX-
HbIX «3BE3AHbIX COBMAAEHWM» rpyn-
na acTpoHOMOB CO3AaAa KaTanor
5 ThiC. OOLEKTOB C BLICOKOW CKO-
POCTBIO COBCTBEHHOMO ABWXEHMS.
Momumo lMpokeumbl  LleHtaspa,
3a 600 AeT npoxoadLler no Heby
OTPE30K, PaBHbI AMAMETPY MOA-
HOW AyHbl, yyeHble cobupatotcsi
yAEATb 0c0B0e BHUMaHWE 3Be3-
Ae bapHapaa, ABWXyLLENCA BTpoe
6bicTpee.t

3 BMB N210, 2012, cTp. 15
4 BMNB N28, 20086, cTp. 38
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a30Bo-NbineBoe obnako NGC 6559, pac-

NMOAOXEHHOE B co3Be3anM CTpeabla Ha

paccTosiHMM 5 ThiC. CBETOBbIX AET, Ha
Hebe BMAHO HEMOAAAEKy OT BecbMa M3BeCT-
HOro obbekta - TymaHHOCTM M8 «AaryHan.
MoatoMy AOOUTEAM ACTPOHOMMMK YacTo yny-
CKakoT U3 BMAY 3Ty NO-CBOEMY UHTEPECHYIO He-
6ecHylo AoCTOMpHUMeEUaTeAbHOCTb.  HepaBHO
€e CHUMOK ObIA MOAYYEH C MOMOLLbIO MPUEM-
Hu1Ka n3nyveHnss DFOSC (Danish Faint Object
Spectrograph and Camera), ycTaHOBAEHHOIO
Ha pAaTckom 1,54-meTpoBoM Teaeckone obcep-
Batopuu ESO (Aa Cuabsi, Ynuan). Ha cHUmKe xo-
POLLIO BUAHO, UTO B 06AACTH NPOCTPAHCTBA, rAe
M3 CryLLEHUA MEX3BE3AHOrO BELLECTBA POX-
AQIOTCA 3BE3AbI, LL@PWUT MOAHAA aHapxus.

NGC 6559 umeet pasmep BCEro B He-
CKOAbKO CBETOBbIX AET (MonepedyHuk M8
NPEeBbILLIAET COTHIO CBETOBbIX AET) WU COCTO-
UT rA@BHbIM 06pa3oM M3 BOAOPOAA — CaMoro
pacnpocTpaHeHHOro XMMMWYECKOro 3AEMEH-
Ta BO BceneHHoW. OH pacnpepeneH B Hew
HepaBHOMEPHO, U TaM, FAE€ ero CKONMUAOCh AO-
CTaTOYHOE KOAMYECTBO, HAUMHAET CXMMaTb-

ions 2013

cA NOA AEWCTBMEM COOCTBEHHOM TSXECTU.
MocTeneHHO LEeHTpaAbHas 4acTb 3TUX «Cry-
LLLEeHWIM» CTAHOBUTCS BCE MAOTHEE W ropsiuee,
noka B HEM He HauMHaeTcs TEPMOSIAEPHbIN
CUHTE3 - CAUSIHKE aTOMOB BOAOPOAA C 0bpa-
30BaHMEM aTOMOB reAus. Mpu 3ToM BbIAEAS-
eTcsi 60AbLLIOE KOAMUYECTBO 3HEPTUK, KOTOpOe
1 u3nyyaeTcs 38e3p0i.t

fApKKe U ropsume MOAOAbIE CBETUAA «Me-
peAatoT» SHEPTUIO OKPYyXatoLLEeMy KX rasy. OH,
B CBOO 0UepeAb, NepensnyyaeT 3Ty SHepruo
M HAUYMHAET CBETUTLCA B XapaKTePHbIX Crek-
TPaAbHbIX AMHWAX. BAaropaps atomy adoek-
Ty BOAU3M LLEHTPA CHUMKA MOXHO HabAtopaTb
KpacHOBaTOe BOAOKHUCTOE 06AaKO — 3IMUCCH-
OHHYIO TYMAHHOCTb.

Ho B coctaB NGC 6559 BXOAUT He TOABKO
razoobpasHblil Bopopoa. B Hell npucytcTBy-
tOT TBEPAbIE MbIAEBbIE UYaCTWLbl, COCTOALLME
13 Bonee TAXEAbIX SINEMEHTOB - TaKuX, Kak
YIA€POA, KPEMHUI MAK Xene30. fonyboBaToe
NATHO PAAOM C SMUCCUOHHOM TYMAHHOCTbIO —

1BMNB N211, 2008, cTp. 4

. \¢1. HoBocTn W

pesyAbTaT paccesHus CBETa HepaBHO 06pa-

30BaBLLUMXCA 3BE3A  MWKPOCKOMUUECKUMMU
MbIAMHKAMKW. ACTPOHOMbI Ha3blBalOT Takue
06bEKTbI «OTPaXaTeAbHbIMU TYMAHHOCTAMM».
O6bIYHO OHM BIFASIAAT FOAYObIMM, MOCKOABbKY
MbiAb 3GGEKTUBHEE PACCEMBAET U3AyUYEHWE
¢ 6oAee KOPOTKON AAMHOW BOAHBI.

06aacTu, rae NAOTHOCTb MbIAM AOCTATOYHO
BbICOKA, OKa3blBalOTCA HEMPO3paYHbIMU AAA
BMAMMOTO CBETA — Ha CHUMKE OHU BUAHbI KaK
TEMHbIE NATHA U U3BMAUCTbIE NOAOCHI CA€BA U
cnpaBa BHM3Y. UT0ObI YBUAETb, UTO CKPLIBAET-
cA 3@ TaKUM «TEMHbIM 06AaKOM», aCTPOHOMbI
MCMOAB3YIOT WMHCTPYMEHTbI, UyBCTBUTEAbHbIE
K 60oA€e AAMHHOBOAHOBOMY M3AYYEHWIO (MH-
dpakpacHoro v paanoavanasoHa), Kotopoe
noraoLaetcs crabee.?

®oH n306paxeHns 3anoAHAT Hecuuc-
AEHHbIE XEATOBaTble CTapble 3Be3Abl Maeu-
Horo MyTu. Hekotopble U3 HUX KaxyTca 6oree
CcAabbIMK U KpaCHbIMW M3-3a MOMAOLLEHUS MX
cBeTa nblAbto, NpucyTeTBytowen B NGC 6559.

2 BB N3, 2008, cTp. 5
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BCENEHHASL. HOBOCTWU

David Thompson (University of Ari

A U306paxkeHue TymaHHoCTU «KonbLoy», nosyyeH-
HOe KOMOMHaLMen CHIMKOB, CAENaHHbIX Kamepoi
Wide Field Camera 3 Teneckona Hubble u bonbworo
BuHokynapHoro Teneckona (LBT) B ApusoHe. Imuccus
BbICOKOTEMMEPATYPHOro reNns NoKasaHa rony6bim
LIBETOM, MOHU3UPOBAHHOIO BOAOPOAA — KPaCHbIM
uBeTOM (B €ro IMHUU XOpOLUO BUAHBI BHYTPEHHUE U
BHelUHMe rano). MnoTHble TeMHble ra3oBo-MblieBble
CrYCTKY O4epYMUBaIOT BHYTPEHHOCTM KOMbLA.

K nabnionatento

BrewHee rano

NASA, ESA, and A. Feild (STScl)

BHyTpeHHee
rano

3KBaTOpMa!’IhHaﬂ

NNOCKOCTb ey
rNaBHOro Konbua

]6 BceneHHas), NpOCTPaHCTBO, Bpems!

HCcTHHHAA thopma (KonbLian

apaktepHas  ¢opma  TyMaHHOCTM

«Konbuo» (M57) paBHO caenana ee

NONYyAAPHOM  WMAAKOCTPaUMEN  AAA
aCTPOHOMMYECKMX KHUT. OAHAKO Ha camoM
AEAe ee NPOCTPaHCTBEHHAs CTPYKTypa Ha-
MHOF0O cAOXHee. 06 3TOM CBUAETEALCTBYHOT
HOBble CHUMKWM KOCMMWYECKOro TeAeckona
Hubble,* 3aneuataeBluMe OO6LIMPHYIO 060-
AOYKY U3 CBETSLLErocs rasa BOKPYr CTapoMu,
ymMUpatoLLei COAHLENOAOOHON 3BE3AbI.

M57 6bina OTKpbITa B 1779 1. dpaHLy3-
CKMM acTpoHOMOM AHTyaHOM Aapkbe Ae
MNenenya (Antoine Darquier de Pellepoix).
OHa BMAHa B c03Be3AMM AMpbl, yAaAeHa OT
ConHua npumepHo Ha 2000 cBETOBbIX AET
MU MMEET NonepeyHnK OKOAO CBETOBOIO roO-
Aa. MpeacTtaBAeHUE TYMAHHOCTU B BUAE 6Oy-
6AMKa He COBCEM KOPPEKTHO. Ha HOBbIX
CHUMKax NpoCMaTpUBaETCA CAOXHasA, He Ha-
6AtOAABLLASICA paHee CTPYKTypa BHYTPEH-
Hux obaactert M57. Ha ocHoBe ee aHanu3a
ACTPOHOMbI CMOTAU NOCTPOUTbL TOUHYHO TPEX-
MEPHYIO MOAEAb 3TOF0 06beKTa.

BbiAaBAEHHbIE Ha doTorpaduax oco-
6eHHOCTH GOPMbI Fa30BOrO «Ny3blps» He
COBCEM OTBEYAT MPEXHUM «KAaccuye-
CKMMW» npeacTaBAeHUAM. Oka3anocChb, YTO
NOHATUS O GOPMUPOBAHUM CTPYKTYp TYy-
MaHHOCTEN BOOOLLE M TYMAHHOCTU «KOAb-
L0» B YACTHOCTU TPebytoT CYyLLeCTBEHHOrO
nepeocMbiCAeHUS. [peablayliMe HabAto-

1 BMB N210, 2008, cTp. 4; N22-3, 2013, cTp. 5

[etanu
BHYTPEHHEro
pervoHa

[InoTHble

AeHnss M57 ¢ MCNOAb30OBaHUEM HECKOAb-
KUX TEAECKOMOB MOATBEPAWUAWM HaAUuWe
rasa B ee LeHTpaabHON obaactu. U3obpa-
XEHWS, MNOoAyyeHHble Kamepon LWnpoko-
ro noas (Wide Field Camera 3) teneckona
Hubble, nossoAvAM 0OHaPYyXWUTb MHOrFO
HOBbIX NoapobHocTel M Bonee AETaAbHO
paccmoTpeTb yxe u3BecTHble. Ha aTux
CHMMKaxX 4YeTKO BMAHO, YTO TYMaHHOCTb
npeactaBAsaeT COO0M KOAbLO, OKpyXato-
uee cdepy rasza. CMHHUM LBETOM NOKa3aHO
CBEYEHUE WMOHM3MPOBAHHOIO reAus, BO3-
6yxpaemoe U3AyuyeHueM 6enoro KapAau-
Ka - APKOM TOYKM B LEHTPE TYMAHHOCTH.
OH npeacTaBasieT coboi 0CTaToK NOXOXew
Ha CoAHLe 3Be3Abl, KOoTopas ucuepnana
CBOW BOAOPOAHbIE TOMAUBHbIE PECYpPChbl U
Tenepb U3AyYaeT UCKAOUMTEABHO 3a cyeT
9HEPruu rpaBUTaLMOHHOrO CXaTus.

Ha BHyTpeHHeM «06oae» KOAbLA XOPO-
WO 3aMeTHbl TEMHbIE CTPYKTYpbl Henpa-
BUAbHOM GOPMbI (MX YAAAOCb PAacCMOTPETb
B AeTanfdx). BeposiTHee Bcero, oHu obpa-
30BaAMCb MpPW B3aUMOAEMCTBMU pacLluu-
PAKOLLErocA ropsyero rasa C BELLECTBOM,
BbIOPOLWEHHbIM C MOBEPXHOCTU 3BE3AbI
3HAUUTEABHO paHblle W YXe YCneBLUM
OCTbITb. 3TU CryCTKM MaTepuu, Moyt He-
npo3payHble AAA BUAMMOIO CBeETa, MeHee
NOABEPXEHbI paccenBaHWUO NOA AEUCTBU-
€M MOLHOIO YAbTPapUOAETOBOTO M3AYyYe-
HUA TMOHYLLEN 3Be3Abl. WX TeHU, Cyas Mo
CHMUMKaM TeAneckona Hubble, npoctupatot-
cA Ha 6OAbLLME PACCTOSHWA MO HanpaBAe-
HWIO OT LLEHTPa TYMaHHOCTH.

Becb ras, us kortoporo coctout M57, 6bia
BbIOPOLLEH B NPOCTPaHCTBO 6onee 4 ThiC. AT
Ha3zap 3BE3AOW, MNpeBbllaBLIE MO Macce
ConHUE B HECKOABKO pa3. «[Tpoxms» npumep-
HO MWAAMAPA A€eT, OHa NpeobpazoBana B XoAe
TEPMOSAAEPHBIX PEAKUMI B CBOEM SIAPE Npak-
TUYECKM BECb BOAOPOA B reanid. Aanee nocie-
AOBanO «paspyBaHWe» CBETUAA AO pasmMepoB
KpacHOro ruraHTa. Motom BHeLLHWe ra3oobpas-
Hble CAOM MPOAONKMAM Pa3AeTaThCsl, a cama
3Be3Aa MO Mepe 3aTyxaHusA TEPMOAAEPHBIX pe-
aKUMM B AAPE Havana KOAAAMCKMPOBATb, BblAE-
ASist BOABLLOE KOAMUYECTBO 3HETPUM B dopme
YABTPAGUONETOBOIO M3AYUYEHUS, 3aCTaBASAIOLLE-
ro CBETUTLCA OKPYXKatoLLLee BELLECTBO.

<« Ha 310M 1306pakeHNM NoKa3aHa reoMeTpus u
CTPYKTYypa TyMaHHoCTU M57, BURMMAA CO CTOPOHBI.
XopoLwo 3aMeTHbI LIMPOKOE rano, BHYTPEHHAA
06n1acTb, oTAeNbHbIe (parMeHThl BelecTsa ¢
NOHMKEHHOM NIOTHOCTbIO, TAHYLUWECA B Pa3NUYHBIX
HanpaBneHuAX, N APKUI CBETALUUIACA AUCK. Mbl
CMOTPUM NOYTHM NPAMO Ha NONIOC 3TON CTPYKTYPbI

1 Habniopaem Haubonee APKYIO YacTb TYMAHHOCTH
KaK cusiolLee rMaBHoOe KoMbLo, 06pa3oBaHHoe Be-
LLLeCTBOM, UCTEKAIOLLMM C NOBEPXHOCTU YMUpaloLLeit
3Be3/ibl.

www.universemagazine.com
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A Ha >ToM pucyHke npusefeHa TpexmMepHas
Mopesib TYMaHHOCTU « Konbuo», C03AaHHaA Ha
OCHOBe aHanKu3a NocneAHNX HabnoaeHuit Teneckona
Hubble. KpacHblii1 uBeT cooTBeTCTBYET CBEYEHUIO
F1aBHOIo KOJibLia, BbI3BAHHOI0 U3s1ly4eHneM
WOHU3UPOBAHHOrO a30Ta. 3eneHbliit LBeT OTHOCUTCA
K 3MUCCUU KUCNIOPOAA — FIABHOTO KOMMOHEHTa
Konbua. OKpyKHOCTb BOKpYr 3D-Mopenu femoH-
CTPUPYET CTPYKTYPbI, A0/Ir0e BPeMs 0CTaBaBlUMeCs
HeAoCTYyNHbIMU B3rNAAY aCTPOHOMOB.

«Pa3neT TYMaHHOCTM MPOUCXOAMUT CO CKO-
pocTbto 6oaee 70 Thbic. KM B uyac (20 km/c) -
3Ty CKOPOCTb aCTPOHOMbI CMOIAW ONPEAEAUTb
nyTeM CpaBHEHWS MOCAEAHUX U30OpaxeHui
C TEMU, KOTOpPbIE MOAYYUA Teneckon Hubble
B 1998 r. CHpoLLEHHble ra3oBble 060A0UKK
NPOAOAXAT PacLUMPATLCA U Aanee, MPU 3TOM
WX NOBEPXHOCTHAs APKOCTb ByAET NOCTOSIHHO
yMeHblaTbcsi. Ha camom pene no cpaBHe-
HWIO CO BPEMEHEM akTUBHOIO CyLLEeCTBOBa-
HUA 3Be3Abl 3Ta dasa ee 3IBOALUMKU OYEeHb
KOPOTKa: Ha MPOTAXEHWUU Napbl AECATKOB Tbl-
cAY AeT nocne obpa3oBaHUsi BOAbLUMHCTBO
nAaHeTapHbIX TYMaHHOCTEN ocAabeBatoT Ha-
CTOABKO, YTO NEPECTAIOT BbITh PASAUUUMbBIMU
Ha ¢oHe Heba.

Pesyabtatbl n3yyeHua M57 WHTepecHb!
B NepBYO oYepeAb MOTOMY, YTO OHM MO3BO-
ASIIOT NPOrHosupoBaTb nosepeHue CoAHUA.
lpaBpa, Macca Hallero CBeTMA@ MeHblue
Maccbl 3BE3Abl, Ha MeCTe KOTOpPOW coop-
MUpoBaAacb TYMaHHOCTb «KOAbLO», MO3TO-
My NoracHeT OHO 6e3 3G HEKTHbIX B3PbIBOB U
KOAA@MCa, 4acTo COMPOBOXAAMOLLMX rMbenb
6onee TaxeAblx 06bekToB. Korpa CoaHue
npeBpaTuTcs B 6EAbI KapAMK, OHO BHaua-
A€ CMABHO Pa30rpeeTcs 3a CYET CXaTUs MOoA
AeicTBMEM COBCTBEHHOM CHAbI TSXECTH, a
NMOTOM HayHET MEAAEHHO OCTblBaTb. Bbi6po-
LeHHOoe MM Ha 6onee paHHUX CTapuAX Be-
LLeCTBO, yCrneBLIee YAAAUTbCA Ha GoAblLOe
paccTofiHue, TakxXe Harpeerca A0 Temnepa-
Typ, BbI3bIBAIOLWMX MOHU3ALMIO U CBEYEHUE
rasa B BUAMMOM AManasoHe Crnekrpa, U co
CTOpOHbl 06pa3oBaBLUascs TyMaHHOCTb 6Oy-
AeT noxoxa Ha M57, kakov Mbl HabAtoAaem
ee B Halle Bpems.

HosocTv I

SNR 0919 - BocnomuHanue
0 (3B€3HOW napen

BE3Abl, NMOAODOHbIE Haliemy COAHLLY,

A@Xe MO BCEAEHCKUM MepKam Cylie-

CTBYIOT AOCTaTOYHO AOATO — MPUMEP-
HO 10-12 mMApA. AeT. UMes Bo3pacT nopsipka
4,6 MAPA. AET, Hallle CBETUAO NPUHAANEXUT
K 3BE3AAM «CPEAHErO BO3pacTar, U NpeBpa-
LLleHWEe BOAOPOAA B reAuit B ero Heppax by-
AET NPOAOAXKATLCA Ha NPOTAXEHWUM BeCbMa
AAMTEABHOTO BPeEMEeHU. HO B KOHLE KOH-
LOB AAXe Takue «AOATOXUTEAU» MOAXOAAT
K GUHANY CBOEW aKTMBHOM 3BOAOLMU, U UX
CMEPTb MHOTAA@ CTAHOBMTCA MacLUTabHbIM U
3peAULLHbIM CObbITUEM.

Benbiwika CBeEpXHOBOM, OCTAaTOK KOTOPOM
noAyuna o6o3HaueHre SNR 0519, Habatoaa-
Aacb ¢ 3eman okono 600 AeT Hasap, Ho ee
CBET LWeA K Ham cBblwe 150 Tbic. AeT, No-
CKOAbKY OHa MPOM30LLUAA B COCEAHEN ranak-
TMKe - Boabliom MareamaHoBom Obaake.*
B 10 Bpemsi B HOXHOM noAyllapuu, OTKyAa
BUAHA 9Ta ranakiMka, He BEeAOCb Peryasp-
HbIX aCTPOHOMMWYECKMX HAaBAIOAEHUI, NO3TO-
My EBPOMNENCKUE YUEHbIE HE 3aMETHUAW 3TOTO
cobbina. SNR 0519 siBAsSieTcs pe3yAbTaToM
BCMblWKW CBEPXHOBOW TMMA la - MOLHOMO
TEPMOSIAEPHOrO B3pbiBa BOAOPOAA, CKOMUB-
Lerocsl Ha NOBEPXHOCTU BEAOTO KapAUKa.

1 BMB N26, 2007, cTp. 4

MCTOYHMKOM 3TOr0 BOAOPOA@ B TaKux
CAyYasiX, Kak MpaBWAO, SIBASETCA MacCHUB-
Haa 3Be3Aa-CNyTHUK (4Yalle BCEro OTHOCS-
LLASACA K KAACCy KpacHbIX ruraHToB). Yactb
BELLECTBA, «BblNaBLLEr0» Ha CBEPXMAOTHbIN
MacCUBHbIA KapAMK, NMOCAe B3pblBa OKa-
3blBaeTCA BbIOPOLLIEHHON B KOCMMWUYECKOE
MPOCTPaAHCTBO U GOPMMPYET XMUBOMUCHYIO
adeMepHYr0 060A0UKY. U3siLLHbIE, CBETALLW-
€Cfl KpaCHbIM LIBETOM BOAOPOAHbIE «BOAOK-
Ha», MOHU3UPOBAHHbIE YALTPAGUOAETOBLIM
W3AYYEHWEM OCThIBAIOLLErO BEAOrO KapAK-
Ka, MPOAOAXAIOT YAAAATLCA OT HEF0, MEANEH-
HO pacceunBasch B kocMoce. Habatopaemas
CTPYKTYpa paclumpsiolleinca  060A0YUKH,
no-BMAMMOMY, CBA3aHa C €€ HEOAHOPOAHO-
CTSIMMW, BO3HUKLLWMMWU B MOMEHT B3pbIBa.

HepaBHMe nccarepoBaHus «cepaua» SNR
0519 He BbISABUAM TaM OCTATKOB 3BE3A, NPO-
LWEeALUMX BCE CTaAMM 3BOAOLMW TAABHOM
NMOCAEAOBATEABHOCTHU. JTO 3acCTaBWUAO Yyuye-
HbIX 3aMOAO3PUTb, YTO BCMblKa CBEPXHO-
BOM He Bblna PeE3yALTAaTOM B3aUMOAEWCTBUS
ABYX OOLEKTOB pPa3AMUHbIX TWMOB, a CTa-
Aa CAEACTBUEM CTOAKHOBEHMWS Napbl 6eAbIX
kapArkoB. 06a OHM, BEPOSITHO, OKa3aAUChb
YHWUTOXEHbI B3PbIBOM (MHaUe X0oTa 6bl OAWH
U3 «MapTHEpOB» A0 CUX MOP ObIA Bbl AOCTY-
reH HabAOAEHUSM).

BceaeHHas), NpocTpaHcTeo, spemst 17



HOBOCTWU

aHHble, NoAy4YeHHble B xoae Muccumn Wide-field Infrared Survey

Explorer (WISE),® no3BOAWAM MO-HOBOMY HamucaTb <«POAO-

CAOBHYIO» acTeporpoB MhaBHoro nosca (IMA), pacnoAOXeHHo-
ro mexay opbutamuv Mapca u tOnutepa.? ACTPOHOMbI UCMOAb30BAAM
MUAAMOHBI MHOPAKPACHbIX CHUMKOB - GparMeHToB NoAHOMacLITab-
Horo o63opa Heba NEOWISE,® ocylleCTBAEHHOrO, B 4YacTHOCTH, C
LEeAb0 MOUCKa M MAEHTUOUKALMM HOBBLIX ACTEPOMAHbLIX CEMEWCTB.
B AOMOAHEHME K YyXe M3BECTHbIM TakoBbIX ObiAO OBHapyXeHo 28.
CHUMKM Takxe NOMOIAM KAacCUULMPOBATb TbICAUM OTKPbITbIX paHee
M He OTHECEHHbIX K KAKUM-AMBO «CeMbsiM» 0OBEKTOB. MoAyUYeHHbIe
pe3yAbTaTbl CTaAW BaXKHbIM LLAromM B MOHWMMaHWUKU UCTOKOB GOPMUPO-
BaHWSI aCTEPOMUAHBIX CEMEWNCTB, FAA@BHbIM M3 KOTOPbIX Tenepb OAHO-
3HAYHO CUMUTAOTCS CTOAKHOBEHWSA «HEOECHBIX CKan».

«NEOWISE npeaoCTaBMA HaM HOBblE AAHHbIE AASI FTOPa3A0 bonee
AETaAbHOIO aHaAM3a BOMPOCOB 3BOAKOLMM Bcel COAHEYHOW cucTe-
Mbl, — Ckadan AMHAAM AkOHCOH (Lindley Johnson), MCNOAHUTEAbHbIV
AMPEKTOP MporpamMmbl HaBAOAEHWI OKOAO3EMHBIX 06bekToB (Near
Earth Objects - NEO) B wrab-kBaptupe NASA B BaluuHrtoHe. - 310
NMOMOXET Ham NPOCcAeAnTb 3BoAoLMI0 NEO Ha caMbix NepBbIX 3aTanax
UX CYLLECTBOBAHMS U MOHATb, KAKUM 06pa30M HEKOTOPbIE U3 HUX OKa-
3aAUCb Ha opbuTax, onacHbIX AN 3EMAKD.

IMA sBASIETCSt OCHOBHbIM MCTOYHUKOM KaMEHUCTbIX TEA, COAMXALO-
LLIMXCS C HaLeN NAAHETON, TO eCTb aCTEPOMAOB, OpOUTa KOTOPLIX MPO-
XOAWT Ha PACCTOSIHUM MeHee 45 MAH. KM OT 3eMHON. Tak1e acTepomAbl
M3HaYaAbHO ABUFaAMCb MO CTabUAbHBIM OpOUTaM rA@BHOTO Nosica — A0
Tex Nop, Noka CTOAKHOBEHWSI UAW TPABUTALMOHHbIE BO3MYLLEHWUA He
M3MEHWAWM UX TPAEKTOPWU, 3aCTaBUB «NEPEMECTUTLCS» BAUXE K LIEH-
Tpy COAHEYHOW CUCTEMBI.

lpynna NEOWISE npoaHaAn3npoBana HabBAOAATEAbHbIE AAHHblE
s 120 Thic. acTeporpoB [TIA (BCero kKatanorM3MpoBaHO Mopsiaka
600 TbiC. 06BLEKTOB). BbISCHUAOCD, YTO MPUMEPHO 38 ThbIC. U3 HUX (T.E.
OAHa TPETb OT HAbAOAAEMON MONYASILMK) MOFYT ObITb OTHECEHBI K 76
cemenctBam, 28 U3 KOTOPbIX OKa3aAUChb paHee HeEUM3BECTHbIMU. Bao-
6aBOK HEKOTOPbIE aCTEPOUADI, MPUHAANEXALLME K ONPEAEAEHHBIM Ce-
MeWcTBaM, BbIAV «NEPEKAACCUPULIMPOBAHDI».

1 BMB Nel, 2010, ctp. 22; Ne10, 2010, ctp. 11
2 BMB Ne4, 2004, ctp. 16; Ne1, 2010, cTp. 8
3 BMB Ne10, 2011, ctp. 22
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Tak B npeacTaBneHum

XYAOXKHUKA BbIFIAAUT NpoLecc
thopMupoBaHua cemeiicTB
acrepoupoB. Ha npotaxxeHuu Bcei
ncropuu ConHeuHoi cucTembl
KaTacTpohuyecKue CTONKHOBEHUA
«HebecHbIx KamHei» B MaBHOM
nosce mexpay opébutamm Mapca

u lOnuTepa npuoaunm K
_-BO3HVKHOBEHMIO rpynn 06beKToB,
ABWXYyLMxcA BOKpyr ConHua no
61M3KUM op6uTam.

CywectBytolme Teopun 06pa3oBaHUs CEMEWCTB acTepoOUAOB
YTBEPXAAIOT, UTO OHM BO3HUKAIOT B XOAE MMMNAKTHbIX NpoueccoB. He-
KOTOPbIE COYAAPEHWUSI CTaAM MPUYMHOM MOSIBAEHUSI TUIFAHTCKUX Kpa-
TepoB. Hanpumep, toXHOE noAylapue actepovpa Becrta (4 Vesta)*
OTMEUYEHO ABYMSI MaclUTabHbIMWU CTOAKHOBEHUAMU. MHOTAG Takue Cco-
6bITHA OKa3blBAAUCb BOWCTUHY KaTacTPOOUUECKMMMU, U yyacTBOBAB-
LKe B HUX 0ObEKTbl pacnapaAvCb Ha MHOFOUMCAEHHbIE GpParMeHTbI.
Mprmepom NoAOBHOro KaTakAM3Ma MOXET CAYXWUTb CEMENCTBO acTe-
poupa Joc (221 Eos). BosHukwMe npu yaapax GoAbliMe 0BAOMKHM
06bIYHO MPOAOAXKAIOT ABMFraTbCA BMECTE B TECHOM rpaBWUTALMOHHOM
«CBAI3KE» NPAKTMYECKKU NO TOMY Xe NyTv Bokpyr COAHL@, UTO U UCXOA-
HOE TeAO, HO CO BPEMEHEM WX TPAEKTOPUM «PACXOAATCS» BCE CUABHEE.

MpeablayLLYE NPEACTAaBAEHUA O CEMEMCTBaxX acTepouaoB 6a3npoBa-
AUCb B OCHOBHOM Ha CPaBHEHWMU UX OPOWT, ONpPeAeAEHHble 3HAHWS Tak-
Xe 6blAM MOYEPMHYTbI M3 aHaAM3a OTPaXaTeAbHbIX CBOWCTB - MUMEHHO
3TOT NapameTp HaMbonee TOUHO XapaKTepr3yeT KOHKPETHOE CEMENCTBO.
AcTepomrAbl OAHOM M TOM Xe CEMbM, Kak MPaBUAO, XapaKTEPH3YHOTCA OYEHb
6AM3KUM MUHEPAALHBIM COCTABOM U OTPaXatoT OAMHAKOBOE KOAMUECTBO
naAatoLLLEro cBeTa. YUAeHbl HEKOTOPBIX CEMENCTB MMEIOT TEMHYHO OKpPaCkKy,
MK APYTVX XapaKTepHbl 6onee CBETAbIE OTTEHKW. OAHAKO B BUAUMOM CBe-
T€ Pa3AUUUTL TEMHBIE» 1 «CBETALIE» 0BBEKTHI AOBOABHO CAOXHO. KpynHbIN
TYCKAbIV aCTEPOUA MOXET Ka3aTbCsl TakUM Xe, Kak BAeCTsILLiee TEAO Mano-
ro pasmepa. AaHHble NEOWISE patoT BO3MOXHOCTb UX pacno3Hatb, no-
CKOAbKY TEAECKON PErUCTPUPOBaA MHOPaKpacHoe U3NyuYeHUe OBBLEKTOB:
UYEM OHU TEMHEe - TeM CUAbHee pasorpeBatorc ConHuem. Takum cno-
coBOM MOXHO ONPeAEArTb OTpaxatoLLme CBOWCTBA NOBEPXHOCTH, U 3a4a-
CTYIO acTepoMAbl, NMPUHAANEXABLUME (COTAACHO CTapbiM «OPOUTAAbHBIM»
KAACCUDUKALIMOHHBIM KPUTEPUSIM) K OAHOMY CEMEWCTBY, MPUXOAMAOCH OT-
HECTU K pa3HbIM.

Tenepb YAEHbI UCCAEAOBATEALCKOM FpynMbl COBMPAOTCA paclUMpUTL
CBOM NPEACTaBAEHUSA O POAUTEALCKMX TEAAX, PEMYAMPYHOLLIMX MPOLLECC pac-
npeAeneHrst acTepoMAOB MO ceMencTBaM. Ty 3apady acTPOHOMbI CpaB-
HWMBAKOT C TPYAOM ApXEOAOrOB, MbITAKOLLMXCA MO OTAEAbHbIM MEAKUM
dparmeHTam (Mopoit ¢ 6OAbLUIMM MPOLIEHTOM MOTePb) BOCCO3AATb Mep-
BOHAYaAbHbIA 0BAMK APEBHEN Basbl W, MO BO3MOXHOCTH, MPUUUHY ee
paspyLeHHs. Camoi BOAbLLION 3arapAKoi Noka OCTaeTcs NPUUMHA BOZHUK-
HOBEHWA aCTePOMAHOIO Mosica Ha Ha4YaAbHOM 3tane 3BoAIoLMKM ConHeu-
HOM cUCTEMbI M 06pa30BaHUe NAGHET Ha MOCAEAYHOLLMX STanax.

Uctounnk: NASA'S WISE Mission Finds Lost Asteroid Family
Members. — NASA Press Release, May 29, 2013.
4BMNB Ne8, 2011, ctp. 18; Ne10, 2011, ctp. 28
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conHe4HAS cucTemA. HosocTn [T

0OHOBNEHHLIN (ABTONONTHET)

pynna conpoBOXAEHWsI Mapcoxopa Curiosity?

onybAMKOBaAa HOBbIA CHUMOK MOOWABHON Aa-

60paTopuK, COCTABAEHHBIN U3 AHXMHbI 3KCMO-
3ULMIA, NMOAYYEHHBIX C MOMOLLbIO BOPTOBOM Kamepbl
Mars Hand Lens Imager (MAHLI) B TeueHne 177-ro
MapCHaHCKOro AHSI (COAa) C MOMEHTa ee npubbITUs
Ha MOBEPXHOCTb COCEAHEN NAAHETbI, UTO COOTBETCTBY-
et 3 peBpana 2013 r. no 3eMHOMy KaneHpapto. Elue
Tpu doTorpadum Hbian caenaHbl Ha 270-1 con (10 man
2013 1) ¢ LleAbIO AOMOAHWTB 06LLYHO MaHopaMy BUAOM
YacTu MOBEPXHOCTV BOKPYr poBepa. B AeBoW HUXHewn
4acTi U306PaXKEHMS XOPOLLIO 3aMETEH CepoBaTbIi No-
POLLUOK U ABa OTBEPCTUA — PE3yAbTaTbl MEPBOrO MC-
MbITaHWA BYPUABHOTO MHCTPYMEHTA, «MPOHUKLLETO» B
Heapa KamHs John Klein Ha raybuHy 6,6 cm.?

YacTb CHUMKOB ObiA@ MCMOAb3OBaHa AASI MOA-
rOTOBKM «@BTONOPTPETa» Mapcoxopa B deBpane
2013, elle A0 Hayana «bBypoBbix pabom. Cpas-
HeHWe ABYX M306paxeHWi NokasbiBaeT, YTo 3a 3ToT
NPOMEXYTOK BPEMEHM CYLLECTBEHHbIX WM3MEHEHUM

1BMB Ne8, 2012, ctp. 12
2 BNB Ne2-3, 2013, cTp. 19

B OKpYXatoLLLel MeCTHOCTU He MPOM3OLIAO - ecTe-
CTBEHHO, KPOME MOABAEHWS OTBEPCTUIM B KaMHE.
Ha 3aapHeM naaHe BWAHa necuyaHasi AOAMHa, ropHas
Lenb v MapcuaHckoe Hebo. PotorpaduposaHue
NMPOU3BOAMAOCH C Pa3AMUHBIX PaKypcoB Baaropaps
YHUKAAbHOM KOHCTPYKLIMK «A@QAOHW» MaHMWMyAsiTopa,
NO3BOASIIOLLEN OCMATpUBaTL anmnapar co BCEX CTO-
POH MOA BCEBO3MOXHbIMW yrAaMu. Crelnduka xaH-
pa «aBTonopTpeTa» TpeboBana yAaAEHUS KaMepbl 13
NOASi 3peHUs, YeMy CnocobCTBOBAAO MOLLHOE Mpo-
rpaMMHoe obecrnedeHue, paboTatollee He TOABKO
Ha 60pTy MOBUALHOW AabopaTopuu, HO U B Ha3eM-
HbIX NyHKTax npuema 1 06paboTkn HabAOAATEABHBIX
AaHHbIX. UIMEHHO NO3TOMy cama Kamepa W «AepXa-
LLUMIA» ee MaHUMYASITOP Ha MTOrOBOM M306paxeHuu
He BUAHbI.

AHaAOMMUHbIE  «OCMOTPbl» MapCcoXoAa amepu-
KaHCKWE CMELMANUCTbl MPOU3BOAAT PETYASPHO. 31O
HEOBXOAMMO AAS KOHTPOASI COCTOSIHUA annapata W
OKpyXatoLLen 06CTaHOBKM.

UctouHuk: Updated Curiosity Self-Portrait at
‘John Klein’. — NASA Press Release, May 21, 2013.
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a CHUMMKaX, CAEAaHHbIX aMepuKaH-  EAMHCTBEHHbIM OkeaH KpacHOM nAaHeTbl. Bo3- 1o, B 3TOM MECTe Ha MPOTAXEHUU AAUTEABHOTO

CKUM KOCMMUYECKMM annapatoMm Mars

Reconnaissance Orbiter! 28 mapta
2013 1., 06HapYXMAWUCb HEMOHSTHbIE CTPYKTY-
pbl, Npu 6oree BAM3KOM PACCMOTPEHUM OKa-
3aBLUMECA  HU3MEHHOCTSIMW € MA@BHbIMMU
OYEPTAHUAMMU U MPUNOAHSATBEIMU Kpasimu. OHu
PaCNoAOXEHbl B CPEAHMX LUMPOTax CEeBEepHO-
r0 MapCUaHCKOro MoAyLLapUs, TAe B AGAEKOM
MPOLUAOM  MPEANOAOKHUTEABHO — MPOCTUPAACS

1BMB Nel1, 2010, cTp. 9

ions 2013

MOXHO, 3TO KaK-TO CBA3aHO C MPOMUCXOXAEHUEM
3arapOuHbIX BrnaaWH. To, UTO OHW BO3HWKAWU He
B pesyAbTare NapeHWi METEOPUTOB, AN CrieLma-
AUCTOB Ha AAHHbIM MOMEHT BMOAHE OYEBUAHO —
OHWM HE MMElOT HMYero O6LIEro C yAapHbIMU
Kpatepamu, Kpome, MoXanyl, Kpaesoro «Ba-
Aa». YueHble Takke WCKAUatOT BO3MOXHOCTb
1x 06pasoBaHMA B XOAE BYAKAHWUYECKMX MpPO-
LIECCOB MAM «M0 BUHE» MaPCHUAHCKMX BETPOB (Ha
HECKOABKMX KPaeBbIX BO3BbILIEHHOCTAX BUWA-
Hbl AOCTATOUHO KPYMHble BaAyHbl). Ckopee Boe-

BPEMEHU COXPaHSIAUCh TAYBUHHbIE 3aAeXU BO-
AAHOTO AbA@, MOCTEMEHHO WCMAPUBLUMECS W
ocTaBuMBLUWE Nnocae cebsi 06LIMPHBbIE NPOBAAbI.
Bo BCsiKOM CAyyae, 30eCh Mbl UMEEM AENO C OA-
HOW M3 MHOXEeCTBa MapCHUaHCKKX 3arapok, noka
He UMEOLLIEN OTBETa.

MN306paxeHne NOAyYEHO KaMepoi BbICO-
koro paspeleHus HiRISE ¢ paccrosHusa 294
KM. KoopamHatbl ueHtpa cHumka - 30,96°
c.w., 339,40° B.A., pa3pelueHne - 50 cm Ha
nukcenb. CeBep BBEPXY.

BceaeHHasl, NpocTpaHcTeo, spemst 19



HOBOCTWU

Ha Mapc 0e3 nocaaku yixe uepes 3 ner

€pBbIi  KOCMMWYECKUN Ty-
PUCT, aMEPUKAHCKWUI NPeA-
NPUHUMATEAb U MYAb-
TUMUAAMOHEP UTaAbAHCKOTO
NPOUCXOXAEHNA AEHHUC IHTO-
HW Tuto (Dennis Anthony Tito)*
B ¢peBpane 2013 1. ocCHOBaA
doHa Inspiration Mars («BaoxHo-
BeHWe Mapc»), LeAbto KOTOPOro
ABAAETCA OTNpaBKa K KpacHow
nAaHeTe KopabAsi ¢ aKUNaxem 13
ABYX YENOBEK yxe B 2018 I.
501-pAHEBHbIN  KOCMUYECKUI
KpyM3 He npeaycMaTpuBaeT Mo-
Capky Ha Mapc uAv Aaxe BbIXOA
Ha apeOoLEeHTPUYECKYD OpOuUTY:
MEXMNAAHETHbIA  Kopabab, CcTap-
TOBaBLUMMN C HU3KOM OKOAO3EM-
HOW OpPOUTLI, AONKEH BEPHYTHCS K
3eMne braropaps rpaBUTaLIMOHHO-
My MaHEeBPY B MapCUMaHCKOM Mo-
A€ TATOTEHWSA, UCMOAL3YA €ro AAA
M3MEHEHWUS CBOEN TPAEKTOPUM.?
B kayectBe OCHOBbI MEXMNAAHET-
HOro KOMIAEKCa MpeanoAaraeTcs
MCMOAL30BaTb YaCTHbIA KOCMMUYE-
CKMI Kopabab Dragon KomnaHuw
SpaceX. K HacTosileMy BpeMEHU
OH Y€ COBEPLUMA TPX YCMeLIHbIX
peiica Kk MKC B 6eCNMAOTHOM pe-
xume.® TloAeTbl acTPOHABTOB Ha
HOBOM KopabAe HauHyTCS He paHb-
we 2015 ropa.
Ans obaeta Mapca Dragon
MPUAETCA  CYLLECTBEHHO AOpa-

1 BMB Ne5, 2011, ctp. 22

2 BMB Ne3, 2007, c1p. 4

3 BMB Ne12, 2010, ctp. 4;

Ne6, 2012, c1p. 4; Ne5, 2013, c1p. 28

TaK, N0 MHEHNIO"XYAOKHNKA, GYAeT BLIFNAAETb ABYXMECTHbIN
KoCMUYecKui-Kopabaib, pazpabatbisaemblii hopom Inspiration Mars
Ans_becnocapounoit Mmuccum k KpacHoit nnaHete, HameyeHHOI Ha

20187 /.

601aTb - MOBbLICUTb HAAEXHOCTb
CUCTEM W YBEAWYUTb CPOK HEMpe-
PbIBHOMO NMPebblBaHMA B KOCMOCE
(Aa@Xe y MpOBEPEHHbIX POCCUM-
CKkux «COt030B» OH COCTaBASIET
BCEr0 CeMb MECSILEB), CAeAaTb
BO3MOXHbIM BXOA CMyCKaemoro
annapata B atMocpepy CO CKo-
POCTbIO, MPEBbILLAIOLWEN BTOPYHO
KOCMMWYECKYHO, YAYYLLMTb 3aLUMTy
3KMNaxa oT paaraumu.

Tak kak Dragon wumeer
06bEM, HEAOCTATOUHbIN  AASI
501-AHEBHOW  MMUCCWUWU,  CKO-

pee Bcero, Kk Mapcy otnpasuTcA
CBfA3Ka M3 Kopabasi U cneunanb-
HOro HapyBHOTO MOAYAS, pa3pa-
6oTaHHOrO KoMnaHWeln Bigelow
Aerospace.* Ero MakeTbl ABaXAbl
UCNbITbIBAAUCL HA OKOAO3EMHOM
opbute, HO MOAHOMACLUTA6HbIN

4 BMB Ne5, 2011, ctp. 24

501-pHeBHaa 6ecnocafgoyHas 3Kkcnepmuma K Mapcy
fluBapb 2018 - Mait 2019
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HaAyBHOM MOAYAb B KOCMOCE MO-
Ka eLle He nobbiBaA.

AN 3anycka MeXMAaHETHO-
ro kKopabAs MAAHUPYETCS UCMOAb-
30BaTb pakeTy-HocuteAb Falcon
Heavy, Takxe co3paBaemyto
KOMMaHWen SpaceX. 31a pake-
Ta Oyper cnocobHa AOCTaBMUTb
Ha HU3KYt0 OpbUTY rpy3 Maccon
53 TOHHbI.

CTapT MeXMNAaHETHOro KoM-
nAeKkca HaMeyeH Ha 5 fAHBa-
pa 2018 r. Aata BblibpaHa He
CAyYalHO: BO3MOXHOCTb MOAE-
Ta N0 TakoW «OblCTPON» 0OAET-
HOM  TPAEKTOpUU  MOSIBASIETCA
BCEro ABaxabl 3a 15 AeT. MNMocne
2018 1. chaepytollein 6aaronpu-
ATHOW KOHOUrypaLuMn NPUAETCS
XaaTb A0 2031 r. BapobaBok Ha
2018-% rop NPUXOAUTCS MUHMU-
Mym 11-AeTHEro LMKAa COAHeY-
HOM aKTMBHOCTH,® UTo 06ECNEUNT
3HAUYUTEABHOE CHWXEHWE BO3-
AENCTBUA papvaLIMM Ha SKMNaX.

21 aBrycta kopabAb NpoAe-
TMT BO3Ae Mapca. MuHuUManb-
HOE pacCTosiHMe, C KOTOPOro
acTpOHaBTbl CMOrYT AHO60OBATLCSH
NOBEPXHOCTbIO MAAHEThI, COCTa-
BuT 160 KM (NpaBaa, B MOMEHT
HanbOAbLLETO COAMXKEHWUS  OHM
OyAyT HaxOAWTbCS Hap ee He-
OCBELLEHHOW CTOpPOHOM). Bos-
BpalleHe Ha 3eMA  AONKHO
cocrositbest 21 masi 2019 r. Top-
MOXeHue B atMocoepe byaer
NMPOUCXOAUTL CAEAYHOLLIMM 06pa-
30M: KamncyAa C 3KMnaxem BOMAET
B Hee, YaCTUYHO MOracuB CKO-

5 BMB Ne3, 2012, ctp. 4

A lleHHuc IHTOHM TuTto.

pOoCTb, 3aTEM BEPHETCH B KOCMOC
1 CHOBa BOMAET B aTMochepy Ha
ckopoctn 14,2 Km/c. IT0 OYeHb
BbICOKAsi CKOPOCTb, MO3TOMY AAS
ycnexa npeAnpusiTua notpebyert-
¢l 0co60 YCTOMUMBLIN TEMAOBOM
wwt. Ero paspabotka yxe 3aka3sa-
Ha Wccaep0BaTEALCKOMY LIEHTPY
umeHn 3inmca (Ames Research
Center, NASA).

o chnoBam Tuto, K Mapcy no-
AETAT ABa KOCMUWUYECKMUX MyTellle-
CTBEHHWKA — Cynpyxeckas napa,
MYXUMHA U XKEHLUMHA CPEAHEFO
Bo3pacTa. PMHAHCUCT Npeaynpe-
AVMA BO3MOXHbIX MPETEHAEHTOB
Ha yyacTue B 3KCNEAWLMM O MCU-
XOAOFMYECKUX TPYAHOCTSIX, C KO-
TOPbIMW HEMWHYEMO MPUAETCS
CTOAKHYTbCA  HOBOMCMEUYEHHbBIM
acTpoHaBTaM B 3aKPbITOM MpPo-
CTPAHCTBE Ha NPOTHAXEHUU CTOAb
AAMTEABHOTO BpeMeHu. o ero
MHEHUIO, HYXXHO HaMTU MMEHHO
CynpyroB, CMOCOOHbIX OKa3aTb
3MOLMOHAAbHYHO MOAAE PXKKY
Apyr Apyry B TPYAHYIO MUHYTY.
Mepea NOAETOM OHW NPOMAYT
cneumansbHyto MOAFOTOBKY, a BO
BPEMSI KOCMMWYECKOIo MyTeLle-
CTBMSA UM BYAET MO BO3MOXHOCTH
0Ka3blBaTbCA MCHUXOAOTMUECKAS
NMOMOLLb. YYACTHUKW 3SKCNEAM-
LMK BO3bMYT C COBOW AMLLb Ca-
MO€e HeobXoAMMOE - MUHUMYM
eAbl U BOAbl. KopabAab npeano-
AaraeTcsl OCHAaCTUTb CUCTEMOM
pereHepauuu ypuHbl (ee nepe-
paboTKK B BOAY).

Mo coobLleHWO  OpraHu-
3atopoB npoekta Inspiration
Mars, NASA He 6yaeT y4yacTBo-



BaTb B €ro peaausauuu. Tem He
MeHee, ¢ utona 2011 r. LleHtp
UMeHW JIinmca paspabarbiBaet
KOHLENUMIO MapCUaHCKOM uC-
cAepOBaTeAbCKOM  muccun  Red
Dragon ¢ WCMOAb30BaHWMEM HO-
cutens Falcon Heavy u kancyabl,
NMPOEKTUPYEMON CheLUnaucTamu
SpaceX, KoTopas AOAXHA BOW-
T B aTMocdepy NAaHeTbI U CTaTb
NAaTGOPMOW AASI HayUHbIX 3KC-
NEPUMEHTOB Ha MOBEPXHOCTU.
KoHuenuua npeanoxeHa B pam-
kax nporpammbl NASA Discovery
C BOBMOXHbIM ~ 3aMyCKOM B
2018 r. v npubbiTHeM Ha Mapc
yepe3 HECKOAbKO MecsueB. Cny-
CKaeMblVi annapar CMOXET Npo-
U3BOAWUTL OypeHue Ha TAybuHy
AO MeTpa C LEeAbi0 MouUCKa BO-
ASIHOTO AbA@ MOA MOBEPXHOCTHIO.
CToMmMOCTb  MWCCUMU  OLEHUBA-
ercA B $425 MAH., HE BKAIO-
yas CTOMMOCTb MYCKOBbIX YCAYT.
MpeABapuTEAbHbIE pPacyeTbl Mo-
Kas3blBaloT, UTo Aaxe 6e3 cepbes-
HbIX KOHCTPYKTUBHbIX U3MEHEHWI
Karcyna UMeeT BO3MOXHOCTb AO-
CTaBKM Ha COCEAHIOIO MNAGHeTy
OKOAO TOHHbI MOAE3HOrO rpy3a.

MpeactaButeAn Inspiration
Mars ¢uHaHCOBYO CTOPOHY Ae-
Aa MOKa He packpbiBatoT. AMe-
pukaHckme CMW oueHuBatot
CTOMMOCTb MpoekTa 6onee yem
B MWAAMApPA AOAAAPOB. OuHaH-
cuMpoBaTbCA OH OyAeT mpeAno-
AOXMTEABHO 3@ CYeT AMYHbIX
BAOXEHMN TWUTO, YaCTHbIX MO-
XepTBOBaHWUMW, a Takxe MpoAa-
XW NpaB Ha TEAETPaHCASLMIO;
BO3MOXHO, HEKOTOPbIE PacXoAbl
yAacTca BO3MECTUTb, MpoAaBas
NASA uHPOpMaLMIO, MOAYYEH-
HYIO B XOA€ MUCCHMU.

AeHHUC TUTO Hapeetcs, 4To
MapcuaHcKan aKCneAnLUs BAOX-
HOBMWT MOAOAEXb. «Mbl HE NOCbl-
AaAU AIOAEN 3@ NPEAEAbI AYHHOM
opbuthl yxxe 6onee 40 AeT, - OT-
METUA OH. — A XAaA, Koraa 310
CHOBa MNPOMU3OMAET, KakK XAa-
AU MHOTME AHOAM MOEr0 MOKO-
AeHUA. U A Aymato, YTO NPULLAO
BPEMS MOAOXMWTb KOHEeL, 3TOMYy
oxupaHuo». NASA naaHupyet
0TNpaBuTb YenOBEKA K Mapcy He
paHee 2030 r. Mo croBam Tuto,
OH HE MOXET TaK AOATO XAaTb —
BEAb EMY yXe 72 ropa.

UCTOYHUK: Space.com

ions 2013

KocvoHABTKA. HoBocT | I

Co3paerca ckathananp ana
NDbIXKKOB U3 KOCMOCa

OTPYAHUKM KOMMNaHuu Solar System

Express (Sol-X) u 6UOTEXHUKKU U3 dUpP-

Mbl Juxtopia LLC co3panv pabouyto Bep-
cuto KocTioma RL Mark VI, KoTopbli NO3BOAUT
coBepLuaTb NPbIXKKA ¢ BOAbLIMX BbICOT U B KO-
HEYHOM WTOre Aaxe C HU3KOW OKOAO3EMHOWM
opbuTkl. AbbpeBuratypa RL B Ha3BaHUMK HOBOFO
cKadaHApa - 310 nepBble 6YKBbl UMEHW MaKo-
pa Pobepta AoypeHca (Robert Lawrence), ad-
poaMepHrKaHCKOro acTpoHaBTa, norubliero B
1967 r. BO BpEMS TECTOBbIX NMOAETOB UCTPEOU-
Tens-nepexsatunka F-104 Starfighter Ha aBua-
6a3e daBapAC.

RL Mark VI — cBoeobpasHblit «criacatenb-
Hbl1 KOCTIOM» AASl @CTPOHABTOB, 3BaKYMPYHOLLMX-
csi ¢ MKC 1AM Kakux-AMb0o APYrMX KOCMUYECKHX
06beKkTOB Ha BbicoTax 6oaee 100 km. MapeHue
M nocapka 6yAyT KOHTPOAMPOBATLCA MPU NOMO-
LM PEeakTMBHOTO paHua@ M «TOPMO3HbIX TMPO-
CKOMUUECKKX canor», paboTy KOTOpbIX, B CBOKO
ouepepb, ByAYT KOPPEKTMPOBATb MUKPOABUIaTe-
AW, BCTPOEHHbIE B NEPUYATKM.

KomnaHun Sol-X u Juxtopia LLC cospator
NMOAHOOYHKLUMOHAAbHYIO NAGHEPHYIO (BCTPOEH-
Hble BbIABMXHbIE KPblAbSI) M TOPMO3HYI CU-
CTeMbl, KOTOpble obecneuyar nepeoe B UCTOPUK
a3pOHaBTUKM BecnapallioTHOe NpU3eMAeHUe
YeAOBEKa.

CkadaHAp CHabxeH  MHTEAAEKTYaAbHOM
CUCTEMOMN yNpaBAEHUSI MOAOXEHMEM B Npo-
CTPaHCTBE, MO3BOAAOLLEN MOAB30BATLCA 3TUM
KOCTIOMOM A@Xe AOASIM, COBEPLUEHHO HE MOA-
FOTOBAEHHbIM K 3KCTPEMaAbHbIM MPbKKaM CO
cBepxbonblMX BbicoT. Ouku Google Glass co
BCTPOEHHbLIM AUCTMIAEEM B NEPBYIO OYEPEAb NPU-
3BaHbl 06ecneunTb «naccaxupar ckadaHApa He-
npepbIBHbIM NOTOKOM BaXXHOM MHOOPMaLMK AAA
YAEPXaHWs HYXHOro Kypca 1 6e3onacHblx napa-
METPOB CUCTEMbI XHU3HEOBECNEUEHUS HA NPOTS-
XEHWUM BCEro NpbiXKa.

Mo choBaM TAGBHOMO TEXHWUECKOTO AMPEK-
Topa Sol-X baeiza CaHpepca (Blaze Sanders),
B KauecTBe OCHOBHOMO MporpamMmHoro obecrne-
yeHuss KocTtoMa Mark VI, ckopee Bcero, 6yaet
MCNOAL30BaHa onepauuoHHas cuctema Gravity
Development Board (GDB). Ha aaHHbIH MOMEHT
GDB umeeT camblit BbICOKMIA PENTUHT CPEAU C-
CTeM AN «OTKPbITbIX MPOCTPAHCTB».

MpoekT RL Mark VI Space Diving Suit - ato He-
BEPOSTHAs KOMOMHALMS AOCNEXoB «Kene3Horo
Yenosekar» (Iron Man), KOCTFOMOB U3 NONYASPHOIO
ceprana Star Trek 1 BoAHe Cepbe3HbIX HapaboTok
ycnewwHoro npoekrta Red Bull Stratos ¢ yuactem
aBCTpUICKOro ckavipameepa deankca baymrap-
THepa (Felix Baumgartner).

1BMB Ne10, 2012, ctp. 32
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A Kocmuyeckuin BaNBUHT — 3KCTPEManbHbIi
cnopr 6yayuero.

NS
@a

°
S0
co
S
287}
o9
Ic
o d

A onHopasmepHblil TPOTOTUN KCNACATENLHOIO
cKacaHppa» pa3paboTku komnaHwmii Solar System
Express u Juxtopia LLC.

TectnpoBaHue Kocttoma Mark VI B xoae
cbpocoB C BbICOTbl B ABa W BoAee KMAOMeETpa
3anAaHUpoBaHO Ha WoAb 2016 r. Cpoku cyb-
OpOUTANbHBIX M OPOUTAABHBIX UCMbITAHWIA NOKa
He Ha3BaHbl. AAA NEPBbIX IKCNEPUMEHTAAbHbIX
CMYCKOB PYKOBOAMTEAM TMpOEKTa cobupatotea
MCMOAb30BATb CMeLManbHbIX UYEAOBEKOMNOAOCD-
HbIX POHOTOB, Pa3pPaboTKON KOTOPbIX YXE 3aHs-
Ta KoMnaHusa Juxtopia.

BceaenHasl, npocTpaHcTeo, spemst 21
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a Tepputoprun OpeHbyprckoi obaactv

19 mas 2013 r. nocae 30-AHEBHOrO No-

A€eTa COCTOsIAaCh NoCaAKka Cryckaemoro
annapara cnyTH1Ka «brnoH-M» Nel, otaemnBLLE-
rocsi ot npubopHo-arperatHoro otceka B 2:32
UTC. YcnewHo nponas NAOTHbIE CAOM aTMOC-
depbl 3emam, kancyna B 3:12 UTC (7 yacos
12 MMWHYT MO MOCKOBCKOMY BPEMEHW) NpU-
3EeMAMAACh B pacYeTHOM panoHe - NPUMEPHO
B 100 KM ceBepo-BocTouHee OpeHbypra.

B 3BakyauuMu KXMBOTHbIX-KOCMOHABTOB
NPUHAAM  yyacTe 250 BOEHHOCAYXaLLMX,
18 eAnHWL, aBTOMOOUABHON TEXHUKU (BKAO-
Yyas cneumanbHble MOMCKOBO-3BaKyaLMOHHbIE
MalLMWHbI) U 18 BO3AYLLHbIX CYAOB.

CneunanmanpoBaHHble KA «bBuoH» Haua-
MM paspabatbiBatbest B 70-e roabl B Kyibbl-
wesckoMm duanane OKB-1 (HbiHe - Camapckoe
LICKB «[Mporpeccr). Tak kak co3aaBancs He npo-
CTO OYEPEAHOM CMYTHWK, a uenas cepua KA,
npeAHa3HaYeHHbIX UCKAKOUMTEABHO AASI BMOAO-
TMYECKUX SKCMEPUMEHTOB, NpoeKTaHTbl Kb pa-
60TaAv B TECHOM KOHTaKle C COTPyAHWUKaMMU
MOCKOBCKOro MHCTUTYTa  MeAMKo-Buonornue-
CKUX NPoBAEM. KOHCTpYKUMSt BUOCTYTHMKA, NO-
AyuMBLLEMO GUPMEHHOE 0603HaUeHne 12KC, BO
MHOTOM MOBTOPSIAG KOHCTPYKLMIO pa3pabotaH-
Horo paHee KA ¢dotopasseaku «3eHut 2Mp. O1-
AMYUTEABHON 0COBEHHOCTBIO annaparoB «BUoH»
ABASIETCA TO, UTO MOCAE BbIBEAEHWSI HA OpOU-
Ty OHW COBEPLLAIOT MOAET B CBOOOAHOM PEXM-
Me, 6e3 cucteM opueHTaumu. baaropapsa atomy
MUHUMK3IMPYIOTCA  BO3MYyLLAKOLIME  daKTopbl,
M YPOBEHb MMKPOYCKOPEHWI OCTaeTCs KpanHe
HMU3KUM B TEYEHWE BCEN MUCCHM. ITO NO3BOAAET
NPOBOAWTL TaKWE «YyTOHYEHHbIE» UCCAEAOBAHUA
N 3KCMEPUMEHTbI, B KOTOPbIX MPEABABAAIOTCA
BECbMa BbICOKME TPEOOBAHUA K CO3AAHMIO «Uk-
CTOW» HEBECOMOCTH.

PaHee HM OAMH aBTOMaTMYECKW annapat

C XWBbIMW BUONOTMUECKUMU 0ObEKTAMU He Ha-
X0AMACS Ha opbuTe 30 cyTok. 11 annapatoB ce-
puu «BroH» ¢ 1973 no 1996 rT. AeTanu He bonee
ABYX Hepenb. HaunHas ¢ «buoHa-6» 1 3aKkaHun-
Bas «BMOHOM-11» Ha Wx BopTy ycTaHaBAWBAACS
KOMMAEKC AASi COAEPXaHMUA ABYX MaKak-pesy-
coB. Ao 2013 r. 3anycku KA ocyLLecTBAAAWCH C
kocmoapoMa [Naecelk paketamu «Coros-Yr. Ao
2020 r. 3anAaHUpOBaH 3amycKk YeTblpex ChyT-
HWKOB HOBOW cepuM «BrnoH-M». OpHako none-
Tbl 06€3bsIH HOAbLLIE MPOU3BOAWUTLCS HE ByAYT NO
6103TUUECKMM MPUYMHAM, @ TakKe U3-3a BOAb-
LLIOM AOPOrOBU3HbI TAKWUX UCCAEAOBAHWN.

Poccuncknit HayuHbii KA «BUOH-M» Nel
6bIA 3anyweH 19 anpena 2013 r. B 14:00 no
MOCKOBCKOMY BpPEMEHW C MOMOLLBbIO pake-
Tbi-HocHTeAs: «Coto3-2.1.a» CO CTApTOBOMO KOM-
nAekca naowaakm 31 kocmoapoma BarikoHyp.
COBMECTHO C HUM Ha OpbUTy BbIAU BbIBEAEHI
LIeCTb MaAbIX KocMuueckux annapatos (MKA)
OTEUECTBEHHOTO W 3apybeXHOro NPou3BOACTBA
ctaHpapta CubeSat.

HayuHasi nporpamma coctosina U3 YeTbl-
pex OCHOBHbIX yacTei. MepBas yactb Obira
NOCBALLEHA 3IKCNEPUMEHTAAbHBIM UCCAEAO-
BaHUSIM Ha XXMBOTHbIX MO rPaBUTALMOHHON
GU3NOAOTHM, LEABID KOTOPbIX ABASIETCA 06e-
CnevyeHue XU3HEAESTEAbHOCTU 4YenoBeka B
YCAOBUSIX HEBECOMOCTH. BTOpas yacTb noces-
LeHa M3YYEHUIO BAUAHUA GAKTOPOB KOCMMU-
YECKOro MoAeTa M OTKPBLITOF0 KOCMWYECKOro
NpoCTpaHCTBa Ha GUOAOTUIO MUKPOOPraHW3-
MOB W PacTEHWI, @ TaKXe UX COOBLLECTB, UTO
NO3BOAUT MPUOAM3UTLCS K MOHWMaHUKO 06-
LLIMX 3aKOHOMEPHOCTEN OYHKLMOHWPOBAHUA
XW3HU BO BceneHHOW. TpeTbsi yacTb BKAKO-
yaeT OMOTEXHOAOTMYECKUE 3IKCMEPUMEHTDI.
YetBeprasd 4acCTb - 3T0 KOMMAEKC paAuo-
61ONOTUUYECKUX U AOSUMETPUUECKUX IKCNIEPU-
MEHTOB, HEOOXOAMMbBIX AASl PELLUEHUA 3apay

A (nyckaemblit annapar cnyTHUKa «BuoH-My B C60pOUHOM Liexy.

22 BceneHHas), NpOCTPaHCTBO, Bpems!

paauaLMoHHOM 6€30MacHOCTU HOBbIX NMUAOTU-
pyeMbIX KOCMWYECKMX annapaTtos.

B «akmnax» cnyTHMKa BXOAWMAM 45 MblLLen,
8 necyaHoK, 15 reKKoHOB, YAUTKHW, pakoobpas-
Hble, Pblbbl U Pa3AMUHbIE MWUKPOOPraHU3MbI,
HaA KOTOPbIMM MAGHWPOBAAOCH MPOBECTU 60-
nee 80 a3kcnepuMmeHTOB. B nporpamme uc-
cAepOBaHuMi yyacTBytor 20 poccuickux HUU
M 15 MHOCTPaHHbIX yHMBEPCUTETOB. [OAOBHasA
POAb B GOPMMPOBAHUM U peaAn3aLmm Hay4HOM
nporpamMmmbl MUCCUI «BUOH» U «BUOH-M» npu-
HapAEXMT  MHCTUTYTY  MEAMKO-OMOAOTMUECKMX
npobaem PoccUiCKOM akapeMum Hayk.

He Bce «naccaxupbl» BEPHYAUCb Ha 3eM-
A XMBbIMU. B xope noneta norvbau Bce
BOCEMb MOHIOALCKMX NECYAHOK, KOTOPbIE Ha-
XOAMAWCH B npubope «KoHTyp». Mo HeBbIsic-
HEHHOW NoKa NpuYMHe bopToBas aBTOMAaTUKa
BblAAA@ CUFHAA Ha €ro oTkAoUeHue. Movemy
AQTUMKK «KOHTYpa» BbILWAK U3 CTPOA - oOmnpe-
AEAUT CneupanbHaa KOMUCCHA, OpraHn3oBaH-
Haa «POCKOCMOCOMD.

MoMUMO necyaHoK, NOrMbAU TakXe Pbl-
6bl, yyacTBOBaBLUME B HEMELKOM 3Kcnepu-
MeHTe «Omeraxab». Ha 12-e cyTku noaeta
BbIKAKOUMACA CBET B 3KCNEPUMEHTAAbHON Ka-
Mepe, BOAOPOCAWM NEPECTaAu BbIAEASITb KUC-
AOPOA, U PblObl 3aA0XHYAUCH.

M3HayaAbHO NpeAnoAaraeTcs, Yto YacTb Xu-
BOTHbIX MOMMOHET, MO3TOMY B KOCMOC WX NOChbI-
AQIOT B 3aBEAOMO OOAbLUEM KOAMYECTBE, YeM
HeobX0AMMO. Y XMBbIX OpPraHM3MoB, Kak Obl
TILATEABHO HE OTOMpPaAM WX yuyeHble, pa3Has
YCTOMUMBOCTb K BO3AEWCTBUIO 3KCTPEMAABHbIX
daktopoB. CMepTb MOXET HaCTynuTb MNPOCTO
OT CWMABHOrO cTpecca. Ha «buoHe-M» Haxoau-
AOCb 45 MbllLER, 1 BO3BpaLLeHUe XoTs Obl Tpe-
M ocobel rapaHTMPOBAAO MOAYYEHUE HayYHbIX
pesyAsTaToB. B 310T pa3 kocMUYeckoe nytelue-
cTBUE OAArOMNOAYUYHO NEPEXMAM 16 MbILLIEN.
Cpasy 15 XMBOTHbIX BbIAM NOTEPSIHBLI B PE3YAb-
TaTe OTKa3a OAHOrO M3 BAOKOB MO TEXHUUYECKUM
npuyrMHam.

Mocre nocaaku crnyckaemoro annapara C
6100ObEKTAMU AAA UX CKOPEHLLEro U3BAeve-
HWSI, NPOBEAEHWS NEPBUMUYHOTO OBCAEAOBAHMA
1 MOATOTOBKM K TPAHCMOPTMPOBKE Oblna pas-
BEpHyTa CreuuarbHas noaeBas Aabopatopus.
B pabourx NoMeLLEHHsX NMOAAEPKUBAAUCL He-
obxopMMas Temnepatypa M coctaB atMocde-
pbl AAM KOMGOOPTHOTO COAEPXAHMS XXMBOTHBbIX.
Mo MHeHWo cneunanncToB WMHCTUTYTa Meau-
Ko-6uonormyeckmx npobaem PAH, obcaepoBa-
HME NOAOMBITHBIX XXMBOTHbIX Cpa3y NMocAe NoAeTa
MO3BOASIET MOAYYaTb YHWKAAbHbIE CBEAEHWSI O
npouecce nepexopa OpraHU3MOB W3 YCAOBMK
HEBECOMOCTMU K 3EMHOWM CUAE TAXECTU.

UcToUYHUK: DepeparbHOe KOCMUYECKOE
areHTCcTBO «PoCKOCMOC»

www.universemagazine.com
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OuepenHou noner

akeTonAaH SpaceShip-Two

OCYLLIECTBUA CBOM NepBbIn

aKTMBHbIA TMOAET, B XOAE
KOTOPOro NPEOAOAEA  3BYKOBOM
6apbep. Bce npeablayluve none-
Tbl OH COBEpPLUAA AULLb B PEXK-
Me NAaHWMpoBaHus. 29 anpeas
camonet-Hocutenb White  Knight
TWO B3AETEA C a3POAPOMA B Kaau-
dopHUIcKon nycTbiHe Moxase 1
Habpan BbICOTY Nnout 15 KM, Ha
KOTOPOW OT HErO0 OTAEAMACH paKe-
TOMA@H, MOCAE Yero NUAOTbl Mapk
Crakn ¥ Maiik 3dncbepu (Mark
Stucky, Mike Alsbury) BkAtOUMAM
pakeTHbIN ABuratenb. OH npopa-
6otan Bcero 16 CekyHA, HO 3TOro
6bINO AOCTATOYHO, YTOObI annapat
npeoAoAen 3BykoBol Bapbep, Ha-
6paB ckopoctb B 1,22 M. 3atem
SpaceShipTwo ycnewHo npusem-
AMACA HA MecTe BblAeTa.

SpaceShipTwo - yacTHbIM nu-
AOTUPYEMBbIV cy6op6UTanbHbIN
KOCMWUYECKU  KopabAb  MHOro-
Pa30BOr0  WMCMOAL30BaHUSA, CKOH-
CTPYMPOBaHHbIA  KOMMEPYECKOM
komnaHvei Virgin Galactic.t Us-
Ha4aAbHO OH CTPOMACA ANA peanu-
3auMM  MaclitabHoN  nporpammbl
KOCMMYECKOro  Typu3ma,  OAHa-
KO celyac npeanoAaraetcsi, uTo,
MOMMMO  TYPUCTUHECKUX  3apad,
pakeTonAaH ByAeT BbINOAHSTL UCCAE-
AOBaHWs aTMOCPepbl B MHTEpecax
amMepUKaHCKoM HauvoHanbHOM oke-
aHUYECKOW M aTMOCHEpPHON aAMK-
Huctpaumm (NOAA). YacTtb nprbopos
Pa3MEeCTAT Ha CaMONETE-HOCUTENE
C LEAbIO PErYAIPHOTO U3MEPEHUA
COAEPXaAHMSI MapPHMKOBbLIX ra3oB
(MeTaHa U1 YrAEKMCAOrO ra3a) Ha Bbl-

1 BMNB Ne5, 2011, cTp. 33

cotax 8-15 KM, a TaKkke AA NoAyYe-
HU1A NPo6 BO3AyXa € 3THX BbICOT. Mpu
nomoLly camoro SpaceShipTwo 6y-
AET MPOBOAUTLCA WM3yYeHUE WMOHOC-
depbl Ha Bbicotax 100-110 km.

B HacTosllee Bpems naa-
HUPYETCSH, 4YTO CAEAYHOLWMIK 3a-
nyck SpaceShipTwo cocrtoutca
25 pekabps 2013 . OH B3ne-
TUT M3 YaCTHOrO KOCMOMOop-

paceShipTwo
BOEro

Ta «Amepuka» (okpyr Cbeppa,
wrat Hblo-Mekcuko, CLLUA).2
310 6yAeT NOCAEAHWI UCMbITa-
TEAbHbIM NMOAET NepeA HayaAoM
NMOAHOLEHHON  KOMMEPYECKOM
nporpaMmbl KOCMMUYECKOIO Ty-
pu3mMa, KoTopas AOAXKHa CTapTo-
BaTb yxe B 2014 r.

2BMB N29, 2011, cTp. 31;
Ne11, 2011, cTp. 23

A SpaceShipTwo Bo Bpems nepeoro nuaoTupyemoro noneta 6e3
BK/IIOYEHHOr0 pakeTHoro asurarens. 15 uiona 2010r.

Cnoku sanycka ATV-9

OCAEAHWI €BPONEVNCKUI BECMUAOTHBINA FPY30BOM KOC-
MUYeCcKUn Kopabab ATV-5 6yaeT 3anyLieH k Mexay-
HApPOAHOW KOCMMWYECKOW CTaHuuMuM B MoHe 2014 r.,
COOOLUMA XypHAAMCTAM Ha KocMoApome balikoHyp raaBa
ESA XaHn-XXak AopaeH (Jean-Jacques Dordain). Mo ero cno-
BaM, Kopabab byAeT HasbiBaTbea «Kopx Aemetp» (Georges
Lemaitre) - B 4ecTb HEALIMICKOrO YYEHOr0, OAHOFO U3 OCHO-
BOMOAOXHWKOB Teopuu Bboablioro B3pbiBa. Mpon3BOACTBO
annapatoB ATV yxe ocTaHOBA€HO, U ATV-5 cTaHeT nocaea-

A Kocmuueckuit rpy3oBoi
Kopabnb ATV-5.

ions 2013

HUM «TPYy30BUKOM» CEPUN.

BceneHHas), NpoCTpaHCTBO, Bpems!
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HoBbIY 3kUNAXK «HeGecHoro asopuan

TapT OYEPEAHON KuTaM-

CKOW MWAOTMPYEMOW KOC-

MWUYECKOW  3KCMEeAULMK
coctoanca 11 wuwoHAa 2013 r.
a B 17:38 no nekuHcKomy
BpemeHn (09:38 UTC) c¢ ny-
CKOBOM ycTaHOBKM Ne 921 nno-
wapkn  Ne 43 kocmoppoma
LigtouroaHb (NpoBUHUMSA [aHbCY).
PakeTa-HocuteAb  «YaHUX3H-2F»
(«Beavikunii noxoa-2F) BbiBEAA Ha
OKOAO3EMHYIO 0pbUTy KOpabab
«lWaHbuxoy-10»  («BoawebHasn
AOAKa»/«CBALLEHHBIA  YEAHOK»)
C 3KMNaxeMm B cocTaBe:
He XaWLWaH - KOMaHAMP, reHe-
pan-Marop (2-# NOAET B KOCMOC);
YxaH CsoryaH - onepatop,
CTaplni MOAKOBHUK (1-M noAeT
B KOCMOC);
BaH flnuH - AabopaHT, mMaiop
(1-1 noAeT B KOCMOC).

«l3HbuxOoy-10» - NATbIA Nu-
AOTUPYEMbI KOCMUWYECKMIA anna-
pat cepuun «LLIaHbuYXOY» 1 TpEeTUi
13 Kopabaei, 060pyAOBaHHbIN
CTbIKOBOYHbIM Y3AOM. B xope ato-
ro noAeta BTOPOMW pa3 B UCTOPUU
KUTaNCKOW  KOCMOHaBTMKU  Ha
OKOAO3EMHYIO OPOUTY MOAHSIAGCH
XEHLUMHA.
3a CTapToM paKeTbl-HOCUTEAR

24 BcenerHas), NPOCTPaHCTBO, BpeMs!

HabAOAAAM PYKOBOAMTEAU KWTas
BO rAaBe c npeacepatenem KHP
Cu L3MHbNUHOM.

Akunax «LLaHbuxoy-10» npo-
BeAeT B kKocmoce 15 AHen -
60AbLLE, YEM BCE MpeAblayLve
akcneanumu. Mporpamma noneta
npeaycmaTpuBaeT ABE CTbIKOBKM
C KOCMWYECKMM MOAYAEM «TAHb-
ryH-1» (B @aBTOMaTUYECKOM W pyuy-
HOM pexumax). MocAe CTbIKOBKM
TPEM TaWKoHaBTaM MPEACTOUT
NPOBECTU Ha CTaHLMMW 3HAUUTEAD-
HOE KOAUYECTBO IKCNEPUMEHTOB,
npu atoM 33-AeTHsIA BaH AnuH -
nepBbIM KUTAWCKWUN «yuUTEAb B
KocMoce» - ByAeT BECTU YPOKM
AN LLKOABHUKOB, AEMOHCTPUPYA
0COBEHHOCTU COCTOSIHUSI HEBECO-
MOCTH.

13 ntoHs B 5:18 UTC «lU3Hb-
Wkoy-10» ycnewHo ocyLLeCTBUA
aBTOMATUYECKYIO  CTbIKOBKY C
MOAYAeM «TAHbryH-1». OHa cTa-
AQ YXe NATOW «BCTPeYen» MOAY-
Al C KOCMUYECKUMU KOpabAsMu
cepun «laHbuxoy» nocae ero
3anycka U Bbixopa Ha opbuty B
ceHTaAbpe 2011 r.t

MNepBoHavanbHO 3anycK

1BMNB N°10, 2011, cTp. 16; N°11,
2011, ctp. 24; N°7, 2012, cTp. 26
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A 3xunax «llleHbuxoy-10».

CneBa HanpaBo: Ban finuH, He XaiwaH, Ykan CaoryaH.

«lLIaHbYXOY-10» 6bIA 3anAaHUPO-
BaH Ha KoHel, 2012 r. OpHako
yxe B mapte 2010 r. nossuAacb
MHPOPMALMA, YTO MOAET COCTO-
utca He paHee 2013 r. Mpeano-
Aaranocb, uto 3to byaer nepsas
NUAOTUPYEMas MUCCUSA K CTaH-
UMK «TaHbryH-1». OpHaKo noaet
«lLaHbUXOY-8» OKa3anca OueHb
YAQUHBIM, U pelleHo ObIA0 KO-
pabab «LLI3HbYXOY-9» oTNpaBWTL
YXe C IKUMaxeM.

Maanupyetes, uto po 2016 .
Kutaln 3anyCTuT Ha OKOAO3EMHYHO
opbuTy KocMMUeckyto Aabopato-

puto, @ OPUEHTUPOBOYHO B 2020-
M — AOATOBPEMEHHYHO CTaHLMIO.

3a pecatmaeTve, nNpoLUea-
wee ¢ 2003 r., kKOrpa B KOCMOCE
nobbiBan AH AWMB3W, €ro NOABMUK
nostopuan eule 10 KuATAMCKMX
kocMmoHaBToB. «Uudppa 10 nme-
eT AAA Hallel cTpaHbl ocoboe
3HayeHue, U HaM CTOWUT OXM-
AATb MOAHOrO ycrexa 3Kcneaw-
ummn «laHbuxoy-10», - ckasaa
Uxoy L3AHbMNWH, TA@BHbIA KOH-
CTPYKTOP KOCMMUYECKMX annapa-
TOB MporpamMmbl MUAOTUPYEMbIX
noaetoB KHP.

www.universemagazine.com



oBasf aKcneauuua Ha MexayHa-
POAHYIO ~ KOCMWUECKYID  CTaHLMIO
(MKC) otnpaBuAacb Ha Kopabae

«Coto3 TMA-O9M», KoTOpbiM BbiBEAA Ha
opbuty paketa-HocuTeab «Coto3-O», ctap-
ToBaBwas ¢ MY Ne 5 naowapkn Ne 1 koc-
MoapomMa barkoHyp 28 maa B 20:31 UTC
(29 man 2013 r. B 00:31:24 N0 MOCKOBCKO-
My BpeMeHHM). B cocTaB aKkcneAMLMN BOLLAK:
HOpunxuH @depop HukonaeBuu («Pockoc-
MOC») = KOMaHAMP Kopabasi, 6GOpTUHXe-
Hep MHKC-36, komaHaup MHKC-37, 4-i
noAet B Kocmoc; Ayka [MapmutaHo (Luca
Parmitano, ESA) - 6opTuHxeHep kopabas
n MKC-36/37, Utanus, nepBbiit noAeT; Han-
6epr KapeH (Nyberg Karen, NASA) - 6opT-
MHXeHep kKopabas 1 MKC-36/37, 2-i1 NOAeT.

29 masq B 02:10 UTC coctosirnack ycneL-
Has cTblkoBKa «Coto3a TMA-O9M» c op-
O6uUTaAbHBIM  KOMMAEKCOM.  KocMuuecKuit
KkopabAb MpuyasMA K Manomy UCcAeAOBa-
TEABCKOMY MOAYAtO «PaccBeT» POCCUICKOro
cermeHTa (PC) MKC. Mpouecc cOAMXKEHUA K
CTbIKOBKM MPOXOAMA B aBTOMATUYECKOM pe-
XMMe MOA KOHTPOAEM cneunanuctoB LleH-
Tpa ynpaBaeHua noaetamu OrYMn LHUUmaww.
C 6opTa cTaHUMK CTbIKOBKY KOHTPOAMPOBAAW
POCCUMCKNE KOCMOHaBTbI MaBeA BUHOrpapos
1 AnekcaHAP MUCYPKUH.

Mpu BbIBEAEHUW Ha OPOUTY U CTHIKOBKE
«Coto3a TMA-09M» ¢ MKC 6blna 1CnoAb30Ba-
Ha YeTblpexBUTKOBasi Cxema, NpUMeHsBLIas-

Csl paHee Takxe Npu 3anycke kopabas «Coro3
TMA-08M» B mapte 2013 1.3

MocAe OTKPBLITUA AHOKOB M MEPEXOAA BHOBb
NPUObIBLLIMX KOCMOHABTOB Ha CTaHLMIO Ha ee
60pTy Hauan paboty akunax 36/37-1 puTeNs-
HOM 3KCMEAMLMW B COCTABE LUECTU YENOBEK:
KoMaHAupa [MaBaa BuHorpapoBa, 6opTuH-
XeHepoB AnekcaHapa MucypkuHa, depopa
HOpuuxuHa («Pockocmoc»), KapeH Haibepr,
Kpuctodpepa Kaccuam (Christopher Cassidy,
NASA) n Aykv MapmutaHo (ESA).

B x0A€ NPeACTOSILLEN SKCMEAULIMM SKUMAXKY
poccuickoro cermeHta MKC npeACToMT BbINoA-
HWTb LUMPOKWM KPyr 3apad, B YaCTHOCTH:

@ 3arpy3Ky U OTCTbIKOBKY TP@HCMOPTHOTO
rpy3oBoro kopabas (TrK)

«Mporpecc M-18M»;

@ CTbIKOBKY EBPOMEWCKOro rpy30BOro Kopa-
6As1 ATV-4 co CAYXeBHbIM MOAYAEM «3Be3pa»;
@ TpY BbIXOAA B OTKPbITLIM KocMoc 13 PC MKC;
@ 3arpy3ky U OTCTbIKOBKY

TIK «Mporpecc M-19M»;

@® cTbikoBKy TIK «[lporpecc M-20M» 1 ero
YaCTUUHYIO Pa3rpysKy;

@ 3arpysky 1 oTcTbikoBKY «Coto3a TMA-O8M»
(AASt BO3BpPALLEHUA HA 3EMAIO TPEX YAEHOB
akunaxa akcneamummn MKC-35/36);

@ orepaLuy No CTbiIKkoBKe ¢ kopabaem «Co-
t03 TMA-10M» (NpubbITHE TPEX YUAEHOB IKM-
naxa akcneamunn MKC-37/38);

3 BMB N25, 2013, cTp. 26

KOCMOHABTUKA. HoBocTn B

A yunax Kopabnsa «Coto3 TMA-09M», cnesa
Hanpaeo: KapeH Hainbepr, ®egop Hukonaesuy
lOpumnxun, Jlyka Napmurano.

® npoBeAeHne 60pToBbIX GOTO- U BUAEO-
CbEMOK ANl COCTAaBAEHWS XPOHMKK MOAETa
PC MKC.

Kpome TOro, AASS KOCMOHABTOB COCTaB-
A€Ha o6LlKMpHas nporpaMmMa Hay4yHO-Npu-
KAQAHBIX MCCAEAOBAHWUI M 3KCMEPUMEHTOB B
pPa3AMUHbIX 0BAACTSX - TaKWX, KaK KOCMUYe-
ckas 6OTEXHOAOTUSA, MEAMKO-OMOAOTUUECKUE
MCCAEAOBaHMSA, AMCTAHUMOHHOE 30HAMPOBA-
Hne 3eman, uccnepoBaHUs COAHEYHOM CU-
CTEMbl, KOCMWYECKOE MaTepuanOBEAEHHE,
reopusnka 1M ousrMKa OKOAO3EMHOIO KOC-
MMWYECKOro MNpPOCTPaHCTBa, a Takxe obpa-
30BaHWe. B maaHe moaeTa MpeayCMOTPEHbI
MEepOonpUATUA MO AOOCHALLEHUIO CTAHLMMU AO-
CTaBAEHHbIM 060pyAOBaHMEM W MOAAEPXKa-
Huto pabotocnocobHoctv MKC.

ELLle 0AHO CTONKHOBEHWE Ha opbute

epBbIf 3KBAAOPCKMUM
cnyTHUK Pegaso, BbiBe-
AEHHbIN Ha OKOAO3EM-
Hyl0 0pbuTy B KOHLE anpeas
HbIHELUHEro roAa, CTOAKHYACS
C ¢parMeHTOM KOCMWYECKOIO
Mycopa. 06 3ToM COOBLLUA AU-
PEKTOP TPaXAaHCKOMO KOCMMU-

4yeckoro areHtctBa JKBaaopa

nobepexbem Maaarackapa.

JKBaAOPCKMiA
cnyTHUK Pegaso.

PoHHu Hapep (Ronnie Nader).
o ero caoBam, ypap npu-
LeACa NO KacaTeAbHOW, M an-
nmapat ocTaancsi Ha opbute.
CTOAKHOBEHME NPOMU3OLIAO Ha
BbICOTE OKOAO MOAYTOpPa ThiCAY
KUAOMETPOB Hap BOCTOYHbLIM

B HacTofiLlee Bpems 3akcnep-
Tbl OLEHMBAIT YPOH, KOTOPbIN
MOr OblTb HaHECEH CMyTHUKY.
MpeAnoAOXHUTEABHO Pegaso
CTOAKHYACA C 0OAOMKOM pake-
Tbl-HOCUTEAR «LlMKAOH-3», 3any-
LeHHOM 24 aHBapAa 1985 .

BceneHHas, NpoCTpaHCTBO, BpeMs!
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BT vcTOPKS KOCMOHABTUKA

benasa nriua

JleoH Po3eH6nom, U3paunb
uneH bputaHckoro
MeXNnAaHeTHOro ooLiecTea

LLIATTABI ChIFPaA OFPOMHYIO POAb B OCBOHU
KOCMOC3, OAHAKO HYeAOBEeHeCTBO 3anAaTVAO
33 3TO AOPOIYIO LieHy — ABe KaTacTpodbl
«HEAHOKOBY YHECAM XKI3HW 14 aCTpOHABTOB

POLIAO YX€ LEeAoe AECATUAETME CO AHSI MOCAEAHEN

KOCMWUYECKOW KaTacTpodbl, NMOBAEKLLIEH 3a coboin ye-

AOBEYECKME XePTBbl. TaK CAYYMAOCH, YTO MOCAEAHME
MIHOBEHWSI XM3HW KoCcMUUeckoro kopabas Columbia yBuaen
BECb MUP. Ero 06AOMKM, CBETALLMECSH, KaK KOMETbI, MPOUYEPTUAK
HeboCcBOA Haa TexacoM, Kak NPOLLAAbHBIA CAAOT B YECTb CEME-
pbIX aCTPOHABTOB, MOrMOLLKX NPK BO3BPALLEHUU HA 3EMALO.

Po>kaeHue

B siHBape 1972 r. npeauaeHT CLUA Puuyapa HUKCOH 06bsiBMA O
CO3AaHMM MHOMOPa30BOM KOCMUYECKOM cucTeMbl Space Shuttle.
B maprte Toro xe roaa 6blA YTBEPXAEH TOT 0OAWK LLIATTAQ, KOTO-
pbIi Mbl 3HaeM CETOAHA: TBEPAOTONAMBHbIE CTAPTOBbIE YCKOPH-
TEAW, OAHOPA30BbIN HaK C FOPHOUMM 1 OKUCAUTEAEM, KpbIAGTas!
opbuTtanbHas CTyneHb ¢ TPEMS MapLIEBLIMW ABUraTEAAMM.

Pa3pabotka Takon CUCTEMbI, TAE MHOFOKPATHO MCMOAb3Y-
\\ eTcA BCe, KpOMe BHeluHero 6aka, oueHWBaAach Toraa B
‘*'\ 5,15 MApA. AonapoB. OTAEAEHUIO KOCMUYECKMX TpaHC-
A\ MOPTHbIX cucTeM KomnaHun North American Rockwell
6bIA BbIAAH KOHTPAKT Ha $2,6 MAPA., BKAIOUAIOLLMIA
NPOEKTUPOBaHKE OPOUTAALHOrO KOpabas, a TaKkxe
M3rOTOBAEHWE ABYX CTEHAOBbIX U ABYX AETHbIX U3AE-
A Co3paHue MapLLEBbIX ABUratenei 6bIn0 BO3AOXE-

A 3n6nema nporpammel
Space Shuttle

26 BceneHHas), NpOCTPaHCTBO, Bpems!

ScuepHbIMN—
OTMETUHAMM

HO Ha Rocketdyne (noapaspeneHve oupmbl Rockwell), BHeLLHero
TonAnBHoro 6aka - Ha ¢upmMy Martin Marietta, yckoputeneit - Ha
United Space Boosters Inc. 1 cobcTBEHHO TBEPAOTONAMBHbIX ABUTa-
Tenen - Ha Morton Thiokol.

C6opka opbutanbHoi ctyneHn OV-102 Columbia Ha npeanpu-
AaTumK B Maamaenne Havanach 4 ntoHsa 1974 r. 8 maprta 1979 r. koc-
MUWYECKMI KOPabAb, KOTOPbIN PeaAbHO ELLLE HE BblA 3aKOHUEH, MOA
3BYKM daHdap BbIKAaTUAM M3 3aBOACKOTO Liexa M Mo cylle nepe-
BE3AU Ha aBuabaly dasapAc. Pabotbl Hap «opbutepom» (B 0CO-
6EHHOCTM MEePEKAEMKA AECATKOB ThbICSY TEMAO3ALUMTHbBIX MAUTOK)
3aKaHYMBaAWCb B KOpryce 06CAYXWBaHWSI LLIATTAOB Ha Mbice Ka-
HaBepan. 20 deBpanst 1981 . COCTOAACA CMOTP AETHOM FOTOBHO-
CTW Ha cTapToBOM NAoLLaake Ne39A.

Ewe 25 sHBaps 1979 r. 6biAM 06HAapPOAOBaHbI Ha3BaHWs nep-
BbIX YeTblpex wartaoB. CBoe mmA Columbia yHacrepoBana oT
MCTOPUYECKUX MOPCKMX CyAOB. Tak Ha3blBaACA OAMH M3 MEPBbIX
napycHbix kopabaeit BMC CLUA, coluealunit co ctaneasi B 1836 T.
W NepPBbIM CPeAM aMEPUKAHCKUX KOopabael COBEPLUMBLUMIA KpY-
rocBeTHOE NAaBaHue.! Tak Xe MMEHOBAACA U KOMaHAHBINA BAOK KO-
pabnas Apollo 11, U3 KOTOPOro aMepUKaHCKne acTpoHaBTbl Hela
ApmctpoHr (Neil Armstrong) 1 3asuH OnapurH (Edwin Aldrin) Bnep-
Bbl€ B UCTOPUM BbICAAMAUCH Ha A\yHY.? Kpome Toro, CAaBHOE MM
HanoMWHaAO O NEPBOOTKPbIBaTEAE AMEPUKM, O CTOAUYHOM OKpyre
CLLA® 1 paxe 0 dpaHTacTUueckon «<Konymburaae» M3 pomaHa Xronst

1 Bcero HasBaHue Columbia HOCHAM KaK MUHUMYM 9 aMepUKaHCKUX
BOEHHbIX kopabaen

2 BMB Ne6, 2005, ctp. 34; Ne7-8, 2009, cTp. 25

3 District Columbia (DC)
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Columbia 12 anpens 1981 r. oTKpbINA 3py WATTAOB,
KoTopas nocne ee ruéenu 1 pespans 2003 .
npoponxanach ewe 6osee BOCbMU NeT — [0 NOCNeSHei

nocagku «yenHoka» Atlantis 21 uions 2011 r. B TeyeHue
30 net MHoropasoBble kopabsnu Columbia, Challenger,

Discovery, Atlantis n Endeavour
BbINOHUAK 135 noneTos.

ncropug KocmoHABTUKN IR

lMepBblit MCNbITAaTENbHbIA 3aMyCK
MHOTOpPa30BOro TPAaHCMOPTHOIO
KocMmuyeckoro kopabns Columbia Ha
op6UTY NPOBOAMUICA C IKUMAXKEM Ha
60opTy. 3TO ObINO NPOANUKTOBAHO TEM,
YTO WATTA HE MOT COBEPLWMTb MOCAAKY
B 6ECMUIOTHOM peXKUME.

BepHa «M3 nyLwku Ha AyHy»! «Konymbueit» Takxe Ha3blBaOT GUrypy,
BEHYAIOLLYIO KYMOA BaLUMHITOHCKOIro Kanutoaus.

Ha4ano nytn

MepBbIi noneT kocmonAaHa Columbia (BHauane OH MMeEA
nmHaekc OFT-1, notomM emy AaAM MpWBbIYHOE 0603HaYeHUe
STS-1) naaHupoBanca Ha 1979 r., HO B KOHEYHOM WTOre CPOK
3anycka «cnoa3» Ha anpenb 1981 r. MepBble 4 3KkuMnaxa AAA UC-
MbiTaTeAbHbIX MOAETOB Ha LWATTAE OblAM Ha3HauyeHbl 16 mapta
1978 1. B 3kunax AN camMoro NepBoro noAeta BOLAWM AKOH AHr
(John Young) B kauecTBe koMaHaMpa 1 Pobept KpunneH (Robert
Crippen) B kauecTtBe nuaoTa. Mx aybaepamu ctann Axo dHrA (Joe
Engle) u Puuapa Tpyau (Richard Truly).

Pasymeetcs, fHr 6bIn TOoraa «actpoHaBTOM Ne 1», U MoaTo-
MY KOHKYPEHTOB Ha KOMaHAMPCKOE KPEeCAO B HOBOM KpblAa-
TOM KopabAe y Hero He MMeAoCh. CaMoi BaXXHOWM NePCOHOW Npwu
HasHauyeHun akunaxen Asasetcsa wed OTaera acTpPOHaBTOB,
1N UMEHHO TYT y fAAHra npobAeM He BO3HUKAAO. AKOH LLUYTHUA, UTO
BMAWT €ro BCAKMWI pas, koraa BpeeTcs nepea 3epkaroM B BaH-
HOM - OH cam M Bo3rraaBAsiA OTaen. Ho, pasymeetcs, AEAO He
B 3TOM - MPOCTO He 6bIno, Noxanyit, B NASA acTpoHaBTa 3achy-
XEHHee U nNpepaHHee CBoen Npodeccun.

KoHrpecc CLUA opobpua nporpammy Space Shuttle nmeHHO
Toraa, Koraa fAHr B anpeae 1972 r. no3vpoBaA Ha NOBEPXHOCTM /y-
Hbl AASl CAMOTO MAaMSATHOTO AYHHOTO GOTO, CaAOTYSi aMEePUKaHCKO-
My daary. Kankom* 1 6yayimii actpoHaBT ToHu JHraaHA (Anthony
England) paanpoBan ¢ 3emAu: «<KaxeTcs, HacTynuA yaauHblid Mo-
MEHT AASl KOE-KaKMX XOPOLLIMX HOBOCTEMN...» AHI OTBETUA: «O'KeM», 1
AHraaHA nepepan: «B Manate npeacTaBUTEAEN BYEPA NPOLLEA KOC-
MUUECKUI BHOAXKET, 277 roA0COB NPOTMB 60-TU, BKAKOUAA FOAOCO-
BaHWe 3a Space Shuttle». AHr ¢ Yapan Abtokom (Charles Duke)
XOPOM BOCKAMKHYAM: «[TpekpacHo! YyaecHo!»®

CBovM NUAOTOM FIHT BbiGpan Pobepta KpunneHa, Kotopbii, pop-
MaAbHO rOBOPST, ObIA HOBMUKOM, MOCKOAbKY B KOCMOC AO TOFO He
AeTan. MNepep Tem, Kak ctatb acTpoHaBToM NASA, OH roTOBMACA K MO-
AETaM Ha NMUAOTUPYEMOW opbuTanbHOM Aabopatopun BBC (MOL).6

M3-3a MHOIOYMCAEHHBIX MEPEHOCOB CTapTa BBUAY HETOTOBHO-
CTv «opbuTepar akunax STS-1 TPEHMPOBAACA OKOAO UETLIPEX AET
BMECTO ABYX, 3aMA@HMPOBaHHbIX BHayane. ACTPOHaBTbI LUYTU-
AW, YTO CKOPO BMECTO «FHI M KpUnneH» UX CTaHyT HasblBaTb «OAA
n Kpunnap («Ctapbivt 1 NokaneUueHHbIN»).

3a 105 aHel po 3anycka, 29 pekabpsa 1980 r., uepHo-benas
Columbia, NpUKpenAeHHas K rMraHTCKOMy 6eAOCHeXHOMY 6aky,
MEANEHHO U TOPXKECTBEHHO OblAa BbIBE3EHA Ha CTApTOBYHO MAO-
waaky Ne39A, ¢ KOTOPOM AO TOrO CTApTOBaAM AYHHbIE PaKeTbl.
(47-MeTpOBBbIV BHELLHWIA BaK roproUero M OKUCAUTEASt BbIA BblKpa-
LleH B 6eAblit LBET TOABKO B MEPBOM WM BTOPOM MoAeTax. Motom
CTaAO SICHO, YTO OAHOPa30BOMY Haky KpacuBas «BHELUHOCTb» CO-
BEPLLEHHO He 06si3aTenbHa, U ero Nnepectau KpacuTb COBCEM, yBe-
AMUMB PY30NOABEMHOCTb Ha 269 Kr — CTOALKO BECUAA Kpacka).

AHr, NpuAeTeB Ha Mbic KaHaBepan, ckadan penoprepam: « npu-
BE3 C o601 6eAbsi Ha LEAbI MeCSLL.. YTobbl XBATUAO AO CTapTa

5 BMB Ne9, 2006, c1p. 5
8 BMB Ne2-3, 2013, c1p. 22

4 Capcom (Capsule Communicator) -
onepaTop CBA3M

ions 2013

A 3kunan STS-1: [iwoH AHr (cnesa) u Po6ept KpunneH.
Cnesa BHU3Y - IM6nema 3KMNaxa.

- ._. o

A hkon finr (cnpaea) u Po6ept Kpunnex npu6sinu Ha CTapToBYIo NAOWAAKY ANA
0TpaboTKK aBapuitHOM 3BaKyauum Ha ctapte 19 cespans 1981r.

B NATHULYD. U emy yaanoch 0bmaHyTb cyabby — CTapT 6bIA OTAOXKEH
BCEro OAWH pas. B natHuuy, 10 anpens 06HapyXMAUCh HENOAAAKU
B 3aMacHOM KOMIbIOTEPE, U aCTPOHABTbI NOKUHYAU KOPabAb.
Columbia ctaptoBana B BockpeceHbe, 12 anpens 1981 r., poB-
Ho B 8 yacoB yTpa. (B atoT peHb B CCCP otmeuann 20-aeTve no-
AeTa tO.lfarapuHa). Mepea 3TMM KOMaHAMPY 4acTo HanoMUHaAM,
uTo NpU CTapTe LUATTA BYAET 3anpaBAeH 6-7 ThiC. GYHTOB TONAMBA
AN OCHOBHOTO ABUratens. Ha ato AHr Kak-To 3aMeTuA: «Hy KoHeu-
HO, COBCEM He X0TenoCh Bbl ocTaTbest 6e3 6eH3MHa Ha MOANYTHY.
Bo Bpems crapta nyAbC y HOBMYKa KpunneHa MNOACKOUMA AO
135 ynapoB B MUHYTY, @ Y ONbITHOMO fHra - ToAbkO A0 85. MHorune >
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NCTOPUS KOCMOHABTUKU

A Columbia. Nepeeiit crapt. 12 anpens 1981 .

MOCYMTaAM, UTO Ha BMAEBLLENO BCE M BCA [KOHA B3AET HE Mpo-
u3BeA 0coBOro BrneyaTAeHHs!, HO MO3XE OH LUYTAMBO MPU3HAACA:
«[pOCTO MOE CTapoe CEPALIE HE CMOMAO BUTbCA BbICTPEE».

LLaTTA - CAOXHEMLUMIA AeTaTeAbHbIM annapar U3 Koraa-Anbo
CO3A@HHbIX YEAOBEKOM («M3 BCETO, UTO A BUAEA B XXM3HU, CAOXHEE
LLaTTAA — TOAbKO aBMaHOCELY, — 3aMETUA No3xe Prk Xa363Hp, Oy-
AYLLMI KOMaHAMP NEPBOTO «4eAHOKa» B €r0 MOCAEAHEM MOAETE),
W BrepBble B UCTOPUM HOBbIA KOCMUUYECKMI KOpabAb cTapToBan
C 3kunaxem 6e3 npeaABapUTEAbHbIX BECMUAOTHBIX MPOBEPOY-
HbIX 3anyckoB. TakoBa OblAa NpuUHUMNMaAbHas no3uums NASA
U YBEPEHHOCTb B HAAEXHOCTU annapata. 3ToT noAeT 6bIA U OCTa-
€TCH YHUKaAbHbIM MO CBOEW CyTU: BMEPBbIE 3KMMNaX OTNPaBUACH
Ha opbWTy He NPOCTO Ha KOCMUYECKOM KopabAe, He UCTIbITAHHOM
paHee B 6ECMMAOTHOM BapuaHTe, HO W, MO CYTW, Ha HU pa3y He

BceneHHas), NpOCTPaHCTBO, Bpems]

NPOBEPEHHOW B PEaAbHbIX YCAOBUAX PaKeTE-HOCUTEAE.

MepBbli U3 kopabaer THNa Space Shuttle npoaeMoHCTpHUpoBan
B XOAE UCMbITAaTeALHOTO MOAETa MPaKTUYECKU MOAHYO Besynpeu-
HOCTb PaboTbl BCEX CBOMX CUCTEM (HE3HAUMTEAbHbIE HEMOAAAKM
HEKOTOPbIX BTOPOCTENEHHbIX Y3AOB HE B CYET). ACTPOHaBTbI B Te-
UeHWe BCEro MoAeTa, NMPOXOAMBLLETO Ha BbicoTe 240-275 kM, Npo-
BEPAAU HAAEXHOCTb ABEPEN IPY30BOro otceka, paboty 60pToBbIX
KOMMBHOTEPOB U XMAKOCTHbIX ABUrateneit CUCTeMbl OpOUTaAbHO-
ro MaHEBPUPOBAHUSA, NOKa3aHKA NPUOBOPOB U T.A. CeMb C NOAOBH-
HOM YacoB OHM MPOCMAAU M OCTAAUCb OYEHb AOBOAbHbI OTABIXOM
B NPOCTOPHOM KabuHe kopabas. (HaBepHsaka AHT, AeTaBLLUMIA U Ha
TecHoMm Gemini, M Ha He CAMLLKOM npocTopHoM Apollo, No AOCTOWH-
CTBY OLIEHWA 06bEMHYHO ABYXMaAyOHYIO KabuHy LiaTTAa.)

Yepes 51 yac 45 MUHYT MOCAE CTapTa CTBOPKW ABEPEN MPY30BO-
ro orceka bblA 3aKpbITbl. BCkope nocae 3Toro NUAOTLI pa3BepPHY-
AY KOpabAb «XBOCTOM BRepeay, U uepes 20 MUHYT Hap MHAMICKMM
OKEeaHOM €ro OCHOBHbIE ABWUIaTeA BKAKOUMAMCH Ha TOPMOXEHME,
npopabotas ABE C NOAOBWUHOM MWHYTbI. Ha Bbicote 120 KM Npu CKo-
pocti B M=24 peAbTakpbIAbIA KOCMOMNA@H BOLLEA B aTMOChEpy.

MokpbiB 3a 32 MuHYTEI 6oree 7000 kM, Columbia nocae
55-yacoBoro npebbiBaHUA B KOCMOCE CMA@HWpOBaAa Ha noca-
AOUHYIO MOAOCY, NMOAOBHO CaMOAETY, cO ckopocTbto 340 KM/u.
AHr MAEAAbHO TOYHO MocaAmMA 89-TOHHbIM annapaT Ha AHO Bbl-
coxLwlero o3epa B paloHe BOEHHO-BO3AYLUHOM 6a3bl IABapAC
(TouHee - Ha TeppUTOPUU NETHO-UCMLITAaTEABHOrO LEEHTPA WM.
X.ApainaeHa) Henopaneky ot Aoc-AHpxeAneca B Wwtate Kaandop-
Hua. 3a Bpems noneta Columbia caenana 37 BUTKOB BOKpPYr
3emMau, npeoporeB Horee MUAAMOHA MUAb.

FAHr BCMOMMHAA: «H KOCHYACA MOAOChHI CO CKOPOCTBEO CHUXKEHUS
noatopa ¢yta (0,46 M/C) B CEKYHAY Y TOPU3OHTAABHOM CKOPOCTbLIO
183,5 y3na (94,4 m/c); A paccunTbiBan Ha 185, Tak UTO, BbIXOAWT,
noTepsiA HEMHOIO CKOPOCTW. Mbl OCTAHOBUAMCH Ha NepeceyeHun
23-i 1 15-1 nonoc. B xope pyAeXKM s MOAb30BAACA TOAbKO Aer-
KWUM TOPMO30M.

www.universemagazine.com
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Columbia 6bina Ha
3600 Kr TAXenee WaTTNoB.,
MOCTPOEHHbIX MO3XE, U He

“umena MOAyNA ANs CTbIKOBKY
C KOCMUYECKMUMU CTaHLUAMMU

Co cTtaHumen «Mup» warTnbl CTbiKoBanuch 9 pas
(Atlantis — 7, Endeavour — 1, Discovery — 1).
Lienbto coBMECTHBIX MOJIETOB Gblia JOCTaBKa M BO3BPALLEHUE

Ha 3eMJi0 YNEHOB IKMMAXa CTaHLMK, @ TaKXKe [OCTaBKa rpy30B
W OTAENbHbIX MOAyNel (CTLIKOBOYHBII y3eN AN MHOTOPa30BbIX

«Mup» nnn MKC.

- 3aBecTu ero B aHrap? - B LUYTKY CMPOCKA 1.

- Het! - 3acmesnncs kankom Ao AAneH. — CHavana Mbl CMax-
HEM C HEro nbiAbl»

Mo3xe fHra cnpocKAm, Kakas nocaaka nokasanacb emy bonee
MSArKOW: €ro YeTbipe NPMBOAHEHMUS MAW MPU3EMAEHUE Ha KoAeca?
OH oTBeTUA: «[locapka Ha 3EMAKD HAMHOTO Msirde, YemM NPUBOAHE-
HWE — U NPU 3TOM HE HYXKHO KyAA-TO MAbITb».

MocaenoneTHoe 06cAeAOBaHUE TEMAO3ALLMTHOIO NMOKPLITUS KO-
pabAsi BbISBUAO EMO0 MHOFOUYMCAEHHbBIE MOBPEXAEHHMS, HO Ha TO OH
1 NEPBbIN NOAET...

Yepes 7 MecaLeB akunax Ayonepos, A0 IHIA U AWK TpyAu,
COBEPLUMA BTOPOM MOAET (MuccUsi STS-2) NMPOAOAKUTEABHOCTBIO
6onee AByX cyToK. Mocae atoro NASA peknapupoBana OKOHUYaHWe
MCMbITAHUIA, U KaTanyAbTUPYEMbIE KPeCcAa MUAOTOB ObIAM AEMOH-
TUPOBAHbI, XOTA CMCTEMA aBapUMHOIO NpekpalleHna noaeta (1o
€CTb CaMOMNoAPbIBa) OCTaAaCh.

Tpetuit nonet wartaa Columbia (STS-3) 3aBepLUMACA B HEOXMU-
AGHHOM MecTe. MHTEHCUBHbIE AOXAM CAENAAM OCHOBHYKO MOAOCY
Ha aBWaba3e DABAPAC HEMPUIOAHOM AASI MOCAAKM, Y OPOUTAABHYHO
CTyneHb HanpPaBWUAK Ha PE3EPBHYHO NMOAOCY Ha PAKETHOM MOAUIOHE
Yant-CaHa3 (utat Hbto-Mekeuko). Monoca 6bina NPOoAOXKEeHa B rvr-
COBOM TPYHTE, U HA3EMHbI NMEepCOHaA NMPOKAAA BCE Ha CBETE: ne-
peA CAEAYHOLLMM NOAETOM BCHO HUXHIOK YacTb KOPABAS MPULLAOCH
AOATO OTCKpebaTb OT MPUAMMLLMX YacTUUeK runca. Xyxe Toro - atv
YaCTUUKK OBHAPYXMUAM B ABUTaTEAAIX OPUEHTALMK. CAOXHO CKa3aTb,
UTO MOTAO CAYUMTLCS, ECAW Bbl HEBBIYMLLEHHBIN TUMC 3a6MA GOPCYH-
KW ABUraTenei... boablue Ha YanT-CaHA3 LWaTTAbI He Caxanm.

11 Hoabps 1982 1. Columbia otnpaBMAach B CBOM NATbINA NOAET
(STS-5), KOTOpPbIN 0OBLABKUAK «MEPBLIM SKCMAYATALMOHHLIMY. Tenepb
MHOropa3oBbli KOpabAb MMACTUPOBAA 3KMMaX M3 YETLIPEX aCTPOHAB-
TOB, (BNepBbleE B KOCMOC CTapToBan0 Bonee TPEX UeNOBEK OAHOBpE-
MeHHO!), a Akozed AnmeH (Joseph P. Allen) 1 Yuasam Aeryap (William
B. Lenoir) cTaav nepBbIMU B UCTOPHK «MOAETHBIMU CTIELIMAAUCTAMMY,
Hameuancst Takxe BbIX0A /\eHyapa (BMeCTe € TeM cambiM KO Aane-
HOM, KOTOPbI 0becneunBan cBa3b ¢ AHOM BO BPEMS NEPBOrO NOAe-
Ta LUATIAQ) B OTKPbITbIM KOCMOC, HO BHaYaAe ero OTAOKMAM Ha AEHb
13-3a HeAOMOTaHwst /\eHyapa, a NoToM OH ObIA OTMEHEH BOBCE BBUAY
HEMONAAOK B CKadaHApaXx. 3aT0 3KMUMNax BNepBble B UCTOPMM 3aryCTUA
KOMMEPUECKME CNYTHUKK € BopTa NUAOTPYEMOTO kopabas. Mpu BO3-
BpaLLEHUM Ha 3emAto 16 HosiOps AeHyap BrepBble B ASTHOM MpaKT-
Ke 3aHsAIA MEeCTO Ha CpeAHeit nanybe LuaTTAa.

C noAeTOM CBA3aH KOMWYECKWI aNU30A;: Apyr /\eHyapa, acTpo-
HaBT LUepsya CnpuHr (Sherwood C. Spring), nepea CTaptom «KOH-
TpabaHAHO» Nepepan emMy MakeTWMK XIyyero nepua XaAaneHbo,
KOTOPbIN TOT OYEHb AOOUA U KOTOPBIM TaMHO NPUMPABAAA €AY Ha
opbuTe, NMOCKOABKY B LLUTATHbIA KOCMUUYECKMIA PALIMOH 3Ta Crieums
He BxoaMAa. Ecan 6bl nepel, NpockiNancs U B YCAOBUSIX HEBECO-
MOCTH NOMaA B rAa3a acTpoHaBTaM, OHW MOMAM Bbl CEPbE3HO NO-
CTpapatb... K cuacTbto, 3Ta UCTOpWSi He BblAMAACh B Mopobue
3HAMEHWTOrO «CAHABUYEBOTO MHLIMAEHTa» fHra.8

7 Mission Specialist (MS)

8B 1965 r. AxoH AHr 6e3 paspelueHns MPOHeC B KapMaHe ckadaHapa Ha 6opt
kopabas Gemini 3 CIHABMY C TOBAAMHOW M Ha OpOUTE NPEAAOXMA KOMAHAMPY
lacy Mprccomy «MOAKPENnUTLCS». ITOT ANU30A HAHEC YPOH UMKAXY NASA v
Bbl3BaA HEAOBOALCTBO B KOHrpecce.
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Kopabneii, «Cnektp» u «pupoaa»)

B xope wectoro noaeta Columbia BnepBble HecAa Ha 6Hop-
Ty LUECTEPbLIX acTPOHABTOB, B TOM uucAe YAbda Mepbonbaa (Ul
Merbold) 3 ®PI - nepBoOro MHOCTpaHLUAa Ha aMePUKAHCKOM KOC-
MUUYECKOM Kopabae.

EcAm Bbl He «HeAneHAKep»...

JKCNAyaTaLUMOHHbIE MOAETbI «4EAHOKOB» ObIAW B pasrape, Kor-
Aa 28 AHBaps 1986 r. npousoLUAa KatacTpoda BTOPOro no cyeTy
MHOropa3oBoro kopabas (OV-099 Challenger, muceua STS-51L),
B KOTOPOM MorMban cemb uyenoBeK. OHa BbIHYAMAA MPUOCTaHO-
BWTb NPOrpaMmMy W NEPECMOTPETb HE TOAbKO €€, HO U BCE MOA-
XOAbl K UCMOAB30BAHWUKD KOCMMWYECKOW TPAHCMOPTHOM CUCTEMBI.
M3meHuaach 1 cyabba wattaa Columbia. Ao katactpodbl, 27 mas
1985 r., NASA o6HapoaoBana rpadmk CTapToB Ha NEPUOA AO OK-
TA6pa 1987 r. Becomoe MeCTo B 3TUX NAaHax 3aH1Man 1 OV-102,
KoTOopoMy AO AeTa 1988 r. npeAcTosino coBepLunTb 13 cTapToB.
AAs HUX yenean paxe chopMMpoBaTh ABa 3KMMaxa.

B utoHe-utone 1986 r. Columbia ponxHa 6biA@ BbINOAHUTbL
opbuTanbHbIN NMOAET MO Nporpamme muccun STS-61H ¢ nepsoii
MHAOHE3WMCKON acTpoHaBTko [Mpatueu CyaapMoHo (Pratiwi
Sudarmono) 1 BbIBECTU Ha OPOUTY 3 KOMMEPUECKMX CMyTHUKa
cBfA3n. Ha 6 mapta 1986 r. 3anAaHMpoBaAW CTapT MO Nporpam-
Me muccun STS-61E. Camblil ctapblit «opbuUTep» rOTOBUACS He-
CTW acTpoOHOMMUeCKyto Aabopatoputo Astro-1. KomaHaupckoe
Kpecno 6bIAO 3ape3epBUpoBaHO AAs AxoHa Makbpaipa (Jon
Andrew McBride). 31a muccua ctana 6bl €AMHCTBEHHOW amepu-
KaHCKOW KOCMMWUYECKON akUMEN Mo HaBAIOAEHWIO KOMEThI fannen
(1P/Halley) - Bce ocTanbHble H6blAM @HHYAMPOBAHbI MO MPUUYMHE
9KOHOMMUM CPEACTB B MOAL3Y Camor nporpaMmbl Space Shuttle.

Mo3xe Astro-1 6bina «peMaHUPECTUPOBaHA» B KAUECTBE OCHOB-
HOW NOAE3HOM Harpysku Muccumn STS-35, o3HameHoBaB A NASA
NoCTENEHHOE BO3BPALLEHUE K 0ObIUHOMY PEXMUMY AEATEABHOCTH.
B atom nonete Bnepsble nocae Tpareammn 51L B coctaB akunaxa
BKAKOUMAM CMELIMAAUCTOB MO NOAE3HOM Harpyske.®

B koHue ¢eBpana 1989 r. NASA ytBepauna Makbpan-
Aa B KauvecTBe komaHaupa STS-35, opHako, koraa Columbia
cTaptoBana 2 aekabpa 1990 r., ee «noBea» APYroVi KOMaH-
mp - BaHc BpaHp (Vance D. Brand), npocAaBA€HHbIN BeTepaH
«Coto3-Apollo». OH 3ameHuAn Makbpaipa, BHE3AMHO MOKWMHYB-
LLIEero Kopnyc actpoHaBTOB B Mae 1989 r. 3T0T NOAET CTaA 3Ttan-
HbIM B nporpaMme Space Shuttle: nocae ero BbINOAHEHUSI OHA
BOLUA@ B HOPMAAbHYIO KOAEHD.

MoAeTbl AASIHAYKWN, V1 OANH — AAS eHTaroHa

Columbia 6blAa TAXEAEE LIATTAOB, MOCTPOEHHBIX MO3XE, U HE
MMeAa CTbIKOBOYHOrO arperarta. [10 aTUM ABYM MpUYMHAM OHa
He cTblkoBaAach HU ¢ «Mupom», H1U ¢ MKC. 3aTto oHa cTana Bne-
YyaTAIloLLEN NAGTGOPMOM ANl HAYUHbIX MCCAEAOBaHWW. Ha Hen
yCTaHaBAMBaAUCb AABOPATOPUM AAS MUKPOFpaBUTALMOHHbIX
(USML-1 u -2, USMP-2 1 -4, IML-2 n MSL) 1 meanko-6uonornye-
CKMX uccnepoBaHui (SLS-1 u -2, LMS, Neurolab), actpoHoMu-
yeckux (Astro) U TEXHOAOTMYECKUX akcrepumeHToB (TSS, WSF).

9 Payload Specialist (PS)
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B  vcTOPVSI KOCMOHABTUKU

JNleonunp KapeHok —
nepBbll KOCMOHABT HE3aBUCUMOWA
YKpauHbl — COBEPLIMA NONET HA
kopabne Columbia pnutenbHoOCTbIO
15 cyToK 1 16 Yacos

Wattn Columbia 28 pa3 netan
B KOCMOC, NPOBEN Ha opbuTe
300,74 cyToK, coBepLumn

Columbia — nepBbIit WwarT,
nobbiBaBlWNi B Kocmoce. Ero
npeplwectBeHHUK Enterprise

neTan ToNbKO B mpeaenax
atMmoccepsl fis 0TPaboTKM

4808 060p0OTOB BOKPYr 3eMiu
W NponeTen B 00OLEN CNOXKHOCTH

201 454 702 Km.

(c 19 Hos6ps no 5 fekabps 1997 r.).

CUCTEM MOCATKM.

A ®otorpadua skunaxa kopabna Columbia (Muccua STS-75) c aBrorpacdamu
aCTPOHABTOB aBTOPY cTaTbu. 1996 r.

C NMOMOLLIbHO 3TOMO «4eAHOKa» ObIA BbINOAHEH NMPEANOCAEAHWI pe-
MOHT Teneckona Hubble B 2002 r.

B deBpane 1996 r. Columbia otnpaBrAach B KOCMOC C MEXAY-
HapOAHbIM 3KWUMNaxeM BO ase co CkoTToM XoposuTueM (Scott J.
Horowitz) no nporpamme muccum STS-75. B cocTaB akMnaxa BXOAK-
A ABOE UTaAbSIHCKMX aCTPOHABTOB M OAWH LLIBEMLAPCKUM. OCHOBHOM
3apa4Yert MUCCUM CTanO BbINMOAHEHWE 3KCNEPUMEHTa C NPUBS3HBIM
cnyTHUKkoM TSS-1R. Coepa pnametpom 1,6 M yaaauaach Ot kopabast
Ha paccTosiHue 19 KM, 0CTaBasiCb COEAMHEHHOM C HUM TOKOMPOBO-
AALLIMM KabeneM. IKCNEPUMEHT AOMKEH ObIA MPOAEMOHCTPUPOBATbL
NPUHLUMNMAABHYHO BO3MOXHOCTb MOAYYEHUS SAEKTPUUECKOTO TOKA B
CUCTEME «LLIATTA-CMYTHWK» MPW B3aUMMOAENCTBUM €€ C MOHOCHEPHOM
NA@3MOW, MarHWUTHbIM W AAEKTPUUECKUM NOAEM 3EMAM.

Koraa COEAMHUTEAbHbIM TPOC TOAbKO Hayan pas3mMaTbiBaTb-
cfl, B HEM AEMCTBUTEABHO BO3HMK AOBOAbHO CHMABHbIM TOK. OAHa-
KO NprUMepHO yepe3 5 yacoB kabeab BHE3aNHO obopBancs... Tem
He MeHee, HayuHble pe3yAbTaThbl ObIAM MOAYUYEHBI: CMAQ TOKA OKa-
3anach B 97 pas 6oAblUE, YEM NPU aHANOTMUHOM SKCMNEPUMEHTE,
NPOBEAEHHOM YETbIPbMSA rOAAMM PaHee Ha WwatTae Atlantis.

AcTpoHaBTbl 6bIAK pa3oyapoBaHbl, HO, TOABOAS UTOTH MUCCUH,
CMEUMANUCTbl CPaABHUAK KX C pe3yAbTaTaMu nAaBaHus Koaymba
B AMepuKy: <Ero NOMHAT He 3a TO, UTO OH cobupancst HanTH, a 3a
TO, YTO OH OTKPbIA HA CAMOM AEAE...»

B 1999 r. B xoae Muccuun STS-93 Columbia BbiBeAa Ha opbu-
Ty acTpodmanueckuin Teneckon Chandra - TpeTuin 6OAbLLIOW Hayy-
HbI CNYTHUK U3 CepUn «BeAKKX obcepBaTopuii» NASA, BeayLLvi
HabAOAEHUA B PEHTrEHOBCKOM 0BAacTM cnektpa. CTapT watina
cocToancs 23 utona 1999 r. BnepBble B UCTOPUKM KOCMOHaBTH-
KW KOMaHAMPOM MHOrOpPa3oBoro kopabasa bbina Ha3HaueHa XeH-
wmnHa - AlAnH Koanns (Eileen M. Collins). B coctaB akvnaxa
BOLLEeA TaKkKe acTpoHaBT CTuBeH Xoyau (Steven A. Hawley), Ara ko-
TOPOro 3TOT MOAET CTaA NATbIM. B cBoeM TpeTbeM MoAeTe OH Bbl-
BOAMA Ha opbuty Teneckon Hubble, a B UeTBEPTOM - NPUHUMAA
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yyactve B ero pemoHte. Elle 0AHUM YAeHOM 3Kunaxa bbiA GppaH-
Ly3CKMIA kocMoHaBT Muwenab ToHuHK (Michel Tonini), nepea atm
ycneBLMWiA NobbiBaTb Ha POCCUMICKOM OPOUTAABHOM KOMIAEKCE
«Mup». Takxe B KOMaHAY BXOAMAM NMUAOT Axeddpun dwbu (Jeffrey
S. Ashby) 1 uHxeHnep Katput KoyamaH (Catherine G. Coleman).

Kak 1 Ha ppyrvx Lwatiaax, Ha OV-102 AeTano B KOCMOC HEMaAO
NPeACTaBUTENEN Pa3AMUHbIX CTpaH: fepmanuu, KaHaabl, AnoHuu,
LLseruapuu, Urannn, OpaHunm, YkpauHbl, U3panas. Tak, 8 uons
1994 1. HauaAcs NMOAET B pamkax Muccun STS-65. AnoHuio Ha 6op-
TY KOCMMUECKOTO Kopabas npeactaBasna Unaku Mykau. Ee conpo-
BOXAAAM 4 neckaps-mepaka, 4 TPUTOHa U 6 30A0TbIX PbIOOK, HaA
KOTOPbIMK AINOHKA MPOM3BOAMAG OMOAOTUUECKUE IKCMEPUMEHTBI.
BHauane oHa, No cobCTBEHHOMY NMPU3HaHWIO, YyBCTBOBaAA cebsl He-
BaXHO, €€ TPWXKAbI TOLLUHWAO, HO NMOTOM BCE MPULLAO B HOPMY M Ha-
yanacb 0bbluHasi pabota Ha AabopaTOpHbIX ycTaHOBKax. Ha BTopble
CyTKM noAeTta Mykau, eLLe A0 CTapTa CTaBLUas Ha ANOHCKKX OCTPOBax
HaLMOHAAbHOW repoMHEN, MOAYUYMA@ NO3APABAEHMUS OT MPEMbEP-MU-
HMCTPa CBOEM CTpaHbl. A KOAMET MO 3KWMaxy OHa YrocTvAa Tpaau-
LIMOHHbIMW HaLMOHAAbHbIMK BAOAAMM: MSCOM B COEBOM COYyCe M
ONaAbSIMM M3 OCbMMHOra. AMEPUKaHLIbI C YAOBOALCTBUEM NMOAGKOMMU-
AMCb 3K30TUHECKOM MULLEN U NPOBO3rAacAM Ynaku Lwed-noBapom.

OaHaxabl Ha 6opTy kopabasi Columbia B KOCcMOC OTMpaBUA-
¢Sl HeOObIUHbIN Naccaxup - YaeH Manatbl npeactaButeneit CLUA
ot wrata ®nropupa Buan HenbcoH (Clarence William Nelson,
STS-61-C). Ero nytewectBre npoporxanoch ¢ 12 no 18 aHeaps
1986 1. OH COBEPLUMA KOCMUYECKUI MOAET BTOPLIM CPEAN NOAUTU-
KOB - MOCAe ceHaTopa Axelika fapHa.

A elle cTapenemMy «4eAHOKy» NPULAOCH BbINMOAHWUTb OAHO U TO
Xe 3apaHue... ABaxabl! Hayuryto muccmto STS-83 B anpene 1997 r.
npepBaAu AOCPOYHO BBMAY HEMOAAAOK HOPTOBOro 060PYAOBAHMS.
OaHako pykoBoAcTBO NASA NpUHANO peLLeHue «nepeneTatb» ee, 1
yepes 3 mecsia Columbia cHoBa oTnpaBMAACh Ha OpbUTY - ¢ ToM
€ MCCAEAOBATEABCKOM NPOrpaMMOi U TEM Xe SKUNaxeM. 1o bbiA
YHUKaAbHbIV CAyYai B MPaKTUKE NUAOTUPYEMbIX MOAETOB.

MpuBAEKAACS KOPabAb U K BOEHHbIM 3aaaHKsaM.© B xope Muc-
cun STS-28 B aBrycte 1989 r. ¢ ero 6opta otnpaBuAca Ha opbu-
Ty COAMAHBIW, CYAR MO BCEMY, CMYTHUK-LLUMMOH. Becb noaet 6bin
OKyTaH TaUHCTBEHHOCTbIO. AOArOE€ BPEMSI CUMTAAOCh, YTO MOAE3-
HOM Harpy3kon ABASIACS HOBbIM annapat SAEKTPOHHO-OMTUUYECKOM
pa3Bepku cepun Key Hole - KH-12. Ho BnocAeaCTBUMM Cpeamn He-
3aBUCUMbIX HabAtopaTenelt BO306Aapan0 MHEHWE, UTO COCTOSIACS
3anyck BCEro-HaBCEro CryTHUKa-peTpaHcastopa cucteMbl SDS.
MCTMHHas Xe LeAb MUCCHM AO CHX MOP HE pacKpbITa, XOTA MPOLLAO
yXe noutn 25 aer.

Columbia ycTaHOBMA@ PEKOPA CaMOrO AAMTEABHOMO NPEebbI-
BaHWA B KOCMOCE B UCTOPUM LLATTAOB — B X0Ae Muccun STS-80
(19 Hos6pA - 7 pAekabpsa 1996 r.) oHa NpoBeAa 3a NpeAeramMu aT-
Mocoepbl 17 cyTok 15 yacos 53 MUHYTLI.

«KenTo-ronybasi» mmccua
Columbia ocTaBuAa cAep M B UCTOpUM YKpauHbl: 19 Hosibpst
1997 r. (Muccus STS-87) Ha ee BopTy OTNPABUACA B KOCMOC Mep-

10 BMB Ne2, 2009, cTp. 26
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A Jleonup Kageniok pabotaet Ha GopTy kopa6na Columbia B xoae
muccuu STS-87. Hosbpb 1997 r.

A ABTOp CTaTbU C aCTPOHABTKOI, KOMAaHAUPOM LWIATTNA AWNUH
Konnuus. 2006 r.

BblIM YKPAWUHCKUIA KOCMOHABT AeOHMA KOHCTaHTUHOBWY KapeHtok. 1t
Kpome Hero, B 3KMNaX BXOAMAW ELLE YETBEPO aMePWKaHLEB W
AMNOHCKMIA acTpoHaBT. MoneT He oboluercs 6e3 CAOXHOCTEN: une-
HaM 3KMnaxa NPULLIAOCH NOBO3WUTLCA C BbILLEALLMM M3-NOA KOHTPO-
Al @BTOHOMHbIM CMyTHUKOM Spartan-201. A ero Bo3BpaLLEHWs
Ha waTtTA YuHctoH CkotT (Winston E. Scott) 1 Takao Aom (Takao Doi)
COBEPLUMAN HE3AMAAHWPOBAHHbIN BbIXOA B OTKPbITbIM KOCMOC. /\e0-
HWA KapeHIOK 3aHWManCsi B OCHOBHOM GMOAOTMUECKUMMU IKCNepn-
MEHTaMM, NOATOTOBAEHHbIMW HauMoHaAbLHOM akapeMren Hayk. Ero
MOAET BbI3BaA 60AbLLIOE BOOAYLLEBAEHWE B YKpauHe. OpbutanbHas
MUCCHst Kopabasi npoaoAkanach 15 cyTok 16 yacoB U 34 MUHYTHI.
Bo Bpems MOAFOTOBKM K 3TOMY MOAETY CAyYMACS 3abaBHbI
3MNKU30A, O KOTOPOM YKPaMHCKUM KOCMOHABT pacckasan B CBO-
el KHure: «<Kak-To HE3aAOAro AO CTapTa Mbl C SKUMAXEM AOAXK-
Hbl ObIAW TPOMTU OUEPEAHYHO TPEHUPOBKY Ha Hallen «Koaym6um».
MpuaeTeB Ha KOCMOAPOM, Mbl 06paTUAK BHUMaHUWE Ha CTPaHHbIN
Aarepb U3 ManaTtok, HEGOAbLUMX BPEMEHHbIX MOCTPOEK, dypro-
HOB. KaK BbIICHUAOCb, 3TO BblA KOAMEKTUB aMEPUKAHCKUX KMHO-
AKTEPOB U PaboTHUKOB TOAAMBYAA. AKTUBHO LAV CbEMKM TENEPb
YK€ M3BECTHOr0 GaHTaCTUUYECKOIO XYAOXKECTBEHHOIO GpUAbMA Ha
KOCMMYECKYIO TEMY MOA HasBaHWeM «ApMarepaoH»'2... Kak Bbl-

11 BMB Nel, 2008, c1p. 16
12 XynoxecTBeHHbIN GpuAbM KiHOCTyAanM Touchstone Pictures, pexwuccep Maika
Bait (Michael Bay). Bobilwea Ha akpaHbl B 1998 .
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“NCTOPWS KOCMOHABTUIKU

A Quin6Ky 3kMNaa STS-87 B HoaBpe 1997r. NOBNEKNM 33 COGO CPBIB IKCNEPUMEHTA
no uccnepoBaHuio ConHLA C NOMOLLBIO aBTOHOMHOTO CYTHUKA Spartan 201.

OcHOBHbIM BUHOBHUKOM 6b1na 06bABNEHa cneyuanuct noneta Kannava Yayna. Bo spemsa
NOAFOTOBKM K OTAENEHUIO CYTHUKA OHA He NO/aNa Ha Hero KOMaHAY Ha BKAoYeHue
60pToBoi cucTeMbl ynpaBneHna. OcTanbHble YieHbl IKMNaXa He 3aMeTUM 3TOM OLWMOKM,
YTO U CTaN0 «KOPEHHOI NPUYMHOI Heyaauu. Mocne oTAeNEHUA CNYTHUK He cTan
BbINOJNHATL 3a/10}KEHHYI0 B HEr0 Nporpammy.

3arem Npy NONbITKe 3aXBaTUTb aBapUIHBIA CNYTHUK AUCTAHUMOHHBIM MaHUNYNATOPOM
KannaHa Yayna Hayana 3axBat npexeBpeMeHHo, He YCTaHOBUB MaHMNYNATOP

B NpaBubHOE NONoXeHue. B pesynbrare oHa TONKHYNA CMYTHUK KOHLOM MaHUNYNATOPa,
4YTO BbI3BAJIO €70 MeAJIEHHOE, HO 6ecrnopAAoYHOe KyBbIpKaHue.

Mocne npoBepeHuA paccnepoBaHMA MeHemKep nporpamMmbl Tommu Xonnoyain

(Tommy W. Holloway) ckasan, 4To Heyaaue cnoco6CTBOBaNMU elle HECKONbKO (haKTopoB, B
TOM YMC/Ie NIOX0e NPorpaMMHoe obecneyeHne KOMNbIOTEPOB U HEJOCTATOK CBA3M MEXAY
uneHamm 3kunaxa. «Y Hac 6b1a cuctema, €na6o 3alLMILEHHAA OT OLUIMGOK, — NPU3HAN OH.
ActpoHaBTbl YUHCTOH CKoTT 1 Takao [lou BpyuHyI0 BepHYNN CYTHUK Ha KOpa6nb,
COBEPLUUB BbIXO/} B OTKPbITbINA KOCMOC.

ACHWAOCb, CbeMOYHOMN MAOLLAAKON AASl 3TOTO KOAMEKTMBA Oblna

BCS TEPPUTOPUA KOCMOAPOMaA. B kaapax bbina U Halwa «Koaywm-

6us». Papu Hee oHU NpubObIAV Ha MbiC KaHaBepan, UCMOAb3ys ee

Kak ©KMBYIO AeKopaLmio». [103ToMy Y Hac, ECTECTBEHHO, BO3HUKAO

NPUATHOE OLLYLLIEHWE NPUYACTHOCTU K CO3AAHUIO GUABMAY.

«MNHrBNH»

N eLe opHy «ocobeHHoCTk» MMena Columbia... Tak yXx CKAaabl-
BAAOCb, UTO 3AAEPXKU CTaAM AN HEE HEW3MEHHBbIM aTpUOyTOM.
Moyt HU pady B CBOEW MCTOPWUM OHa He YLIAA CO CTapTa C NepBoM
nonbITkK! LLIyTH1KK B NASA He 3psi OKPECTUAM €€ «TIUHIBUHOMD». [10-
yemMy NMUHIBUHOM? Aa MOTOMY, UTO «MUHMBMH — NTULIA YepHO-benas,
HeAeTatoLLas». Y NepBoro LUATTAa, EAMHCTBEHHOMO U3 BCEX YEAHOY-
HbIX KOPabAEH, KPbIAbSI U XBOCT ObIAV YACTUUHO YEPHBIMM.

McTopusi 3apepXek U NEPeHOCOB CTapTOB BblpasuUTEAbHEE
BCEro BUAHA Ha NpUMepe OTNPaBKKU KOPabAs B €r0 MOCAEAHWH
nonet. McxopHo npeanoaaranock, 4to Columbia BbIMOAHUT UC-
cAepOBaTeAbCKyo Muccuto STS-107 oceHbto 2000 r. Ho rpaduk
MOAETOB CUABHO OTCTaBaA OT NEPBOHAYaAbHO HaMEUYEHHOrO.
Cbopka MeXAyHapPOAHOM KOCMMUUYECKOM CTaHUMK,®® Kotopas B
TOT Nepuop bbina B pasrape, 3aMEAAMAACH U3-3a 3aAEPXKEK C 3a-
MYCKOM POCCUIMCKUX KOMTMOHEHTOB WU NPOBAEM C KabBEAbHbIMU

13 BMB Ne12, 2008, ctp. 6
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NCTOPNS1 KOCMOHABTUKU

Ta Hayana noneta o6bABAEHa He Bblna AaXe OPUEHTUPOBOYHO.

MepBoi apaton B oduumanbHoM rpaduke NASA ctan MIoAb
2001-ro. Mo3xe NoAeT bbIA NEPEHECEH Ha aBrycT, 3aTeEM - Ha
OKTABPb TOro Xe roaa. MotomM oH nepeckoura Ha mapt 2002-ro
1 «MOMOA3» AAAbLLE - Ha anpeAb 2002-ro, 3aTeM - Ha MaW... Aa-
Ta 23 masa 2002 r. «pepxanacb» NOUTU NMOATOAA, HO U 3TOT CPOK
«CMOA3 BMNpaBO» — MPEALLIECTBYIOWMIA MO rpaduKy penc K Tene-
ckony Hubble 6bin nepeaBUHYT ¢ 17 siHBapa Ha 14 deBpaas,
YTO MOBAEKAO CABWUI BPEMEHW Hayana MOCAEAYIOLMX MUCCHMN.
23 aBsrycta 2002 r. NASA Ha3HauuAa 3amnyck «He paHee 16 fH-
Bapa 2003 r.». 31a pAaTa OKasanacb OKOHUATEAbHOM.

B npuHUMne, He CTOMT BUAETb BO BCEM 3TOM 0COObIX KO3HEW
dopTyHbl. Ha ocyllecTBAEHWE KOCMWYECKMX MOAETOB BAMSIET
Macca GaKTopOoB - OT y3KOTEXHUUYECKMX A0 TAOBAABHO-NOAUTUYE-
CKMX, TaK UTO PEAKMI CTaPT LUATTAQ BbIMOAHAACS B NEPBOHAYaAb-
HO HaMEUYEHHbIE CPOKM.

Mepebon B noaetax kopabaen Tuna Space Shuttle us-3a
TEXHUYECKMUX NpobreM Bceraa ObiAM CKOpee MpaBUAOM, YEM
nckatoueHneM. K npumepy, B 1999 r. 3anycku «4enHOKOB» Npu-

A (Columbia. MocnepHui 3kuna (Muccua STS-107) nepep Bbie3aoM Ha
cTapToByto naowaaKy. Cnpaea HaneBo: Puk Xa363Hpa, Jlopen Knapk, Yunbam
MakKyn, 1asup bpayH, Maitkn AupepcoH, Kannana Yayna, Unav PamoH. CneBa
BHU3Y - 3M6nema 3kunaa. 16 ausaps 2003 r.
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cuUcTeMamu CaMux LLATTAOB. K TOMY Xe aMepUKaHCKOMY KOCMMU-
YeCcKOMy BEAOMCTBY MPULLIAOCH «BTUCHYTb» B rpaduk Hesanna-
HUPOBAaHHYHO MUCCUIO MO PEMOHTY Teaeckona Hubble. U ecan B
MapTte 1999 r. noaet no nporpamme STS-107 elle NAAHUPOBaAA-
cA Ha ceHTAbpb 2000 1., TO B anpeae - yxe Ha sHBapb 2001 r.
310 6bLINO CBSI3aHO € TeM, 4To Columbia B ceHTsiOpe 1999 r. oT-
npaBAAAaCb Ha 3aBOA KOMMaHWWM Boeing Ha nNAaHOBLIM Kanu-
TaAbHbl PEMOHT.

Ha npeAnpuaTUM BbISCHUAOCH, UTO 06beM PaboT No PEMOHTY
U MOAEPHU3aLMKU KOPabAs 3HaUMTEABHEE, YeM MPEeANOAaranoCh,
1 po sHBapa 2001 r. Ux HUKaK He 3aBepLnTb. Taknum 0bpasom,
npeABapuUTeAbHas AaTa CcTapTa «CroA3Aa» Ha dpeBpanb, NOTOM Ha
MapT, AQAEE — Ha Mal, U B KOHLIE KOHLIOB — Ha AeTo 2001 r.

Muccua STS-107 10 nosiBAiAGch, TO Mcye3ana U3 rpadu-
ka 6yaywmx nonetoB. U anwb 28 ceHtabps 2000 r. B cBOEM
npecc-peanse NASA «BCNOMHUAG» 06 3TOM MWUCCUM, HA3HAYUUB
nATEPbIX YAEHOB 3KMNaxa wattaa Columbia. Tem He MeHee, pa-

BceneHHas), NpOCTPaHCTBO, Bpems]

OCTaHaBAMBAAMCb MOYTU Ha MOATOAA M3-3a AEPEKTOB B INEK-
TponpoBoAke. COAMAHBIV NepepbiB — 5 MecAUEB — CAYYUACH U
B 1990 r., He roBOPS Y O MOYTU ABYXAETHEM MEPEPbIBE NOCAE
kaTtacTpoobl Wwattaa Challenger. A HeboAbLLME OTCPOUKU Mepe-
UYMCAUTb U BOBCE HEBO3MOXHO.

3a BCeM 3TUM CTOWUT He TOAbKO HEBEPOSATHAA CAOXHOCTb pa-
KETHO-KOCMUYECKOTO KOMMAEKCa, HO U MepekpbiBaoLlas Bce
«npesymnums 6esonacHocTU». Yto 6bl HM roBopran o NASA no-
CAe NepBOM aMepUKaAHCKON KOCMMUUYECKOW KaTacTpodbl, Aoboe
AENCTBUE M COBbITE BCErAA TPAKTOBAAOCh B CBETE BAUAHUS Ha
6e30MacHOCTb 3KMNaxa, U B 3TOM CMbICAE TPEBOBaHWS U CTaH-
AAPTbl KOCMWYECKOTO areHTcTBa HblAU HEYMOAUMBI.

Kctaty, no naaHy, coctaBreHHOMY NASA 15 Hosbps 2002,
B xope Muccun STS-144 (oHa 6bina HamedeHa Ha 19 Hosb6ps
2009 r.) Columbia AoAXHA 6blAa BO3BPaATUTb HA 3EMAIO TEAECKON
Hubble.** Kpome Toro, uayuyancsi BOMPOC NEPEAEAKU LLIATTAa MOA
BHELLIHIOO LLIAKO30BYIO Kamepy (pa3yMeeTcs, CO CTbIKOBOUHbIM Y3-
AOM) U 0BAETUEHUST KOPabAS AN TOTO, UTOBbLI OH BCE-TaKW MOT Ae-
TaTb K MKC. YBbI, 3TOMy He Cy>XXAEHO ObIAO OCYLLECTBUTLCS.

MocaeaHnin noneT

Kocmuueckuin penc wartaa Columbia no nporpamme
STS-107 Havancs 16 sHBaps 2003 T. U NPOXOAMA HOPMAABLHO.
310 6bIA €ro 28-i nonet. Bce 16 aAHel npebbiBaHWA Ha opbu-
Te CeEMepPOo acTPOHABTOB 3aHUMAaAUCh HayYHbIMU UCCAEAOBAHM-
Amu. OHM npoBean Bonee 80 3KCNEPUMEHTOB MO BUOAOTUM U
MEeAULMHE, KOCMUUYECKON GU3UKE U dU3MKEe 3EMAU, MaTEPUANO-
BEAEHMIO M MpoLEeCCaM ropeHus.

YBbl, TOrA@ HUKTO HE AOFaAbIBaACS, UTO KOpabab-BETEPAH YXe
Ha 82-i cekyHAe CBOEro rnoAeta MOoAYyYUA CMEpPTEAbHOE paHe-
Hue. OBAOMOK TEMAOM3OAALIMOHHOTO NOKPbITUSA, COPBaBLLMIACS C
BHELLUHEro TONAMBHOIO 6aka, Co CKOPOCTbO B HECKOABKO COT KM-
AOMETPOB B Yac yAapUA MO KPOMKE AEBOTO KpblAa, 06pa3oBaBs B
06LIMBKE AbIPY Pa3MEPOM B MOAMETPA.

Yxe nocae paspasuBLLIENCA TpareAM BCNOMHUAW, UTO AASI CTa-
peviLlero WwartAa noAobHbINM 3anu304A BbiA He nepBbiM. ELle B aBry-
cre 1989 1. ero Kopnyc NOAY4YMA yaap KYCKOM TEPMOU3ONALIMOHHON
neHbl BEAMUYMHOM C pa3BepHyTYto rasety. B sHBape 1990 r. dpar-
MEHT U30AALIMK pasmepom 30x60 cM NoBpearA 06LLMBKY Kopabas
Ha B3neTe. Aekabpb 1990 r. - Columbia 6bina nopaxeHa 147-to0 ky-
CKaMK U30ASILIMK, YLLIEPD OLIEHWMAM KaK «<MUHUMaABHBbI».
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NCTOPUS KOCMOHABTUKU

C ogHOro M3 KecTKkux AMCKOB, MUCNONb30BABLIEroCs

B nocnegHem nonete warma Columbia gns 3anucu pesynsratos
NPOBOAMBLIMXCS HA BOPTY Hay4YHbIX IKCNEPUMEHTOB U CEPLE3HO
NOBPEXAEHHOr0 B pe3ynbrare Katactpodel, BIOCeACTBUM
ynanocb cuutatb 90 % uHdbOpMaLLMK, 4TO NO3BONNIO 33aBEPLLUTD
MpOrpammy Hay4HbIx MCCAeA0BaHUM, onuBwmKxcsa 20 neT.
BoccraHoBneHue nHdopmaLum 3aHAN0 0K 5 ner.

B nioHe 1992 r. 6bIA0 3adUKCMPOBAHO camoe HOAbLIOE KO-
AMYECTBO COyAAPEHHMI C 0BAOMKAMM TENAOUIOAALIMU NPU CTapTe.
Kak nokasano paccaepoBaHUeE, NO KpariHen Mepe 28 dparmeh-
TOB UMeAn pasmepbl 10x20 cm. B Hosibpe 1997 r., npu cTapte
3KMMNaxa ¢ YKpaMHCKMM KOCMOHABTOM, Ha LLATTA 0BpYyLIMACS Lie-
AbIV Tpaa M3 307 KYCKOB 3aAe€AEHEBLLEN NeHbI, NPUYEM NMOAOBH-
Ha MX OCTaBMAA@ Ha TEMAO3ALUMTHbIX NMAUTKAX 3aMETHbIE CAEAbI.

Yaap no obwimnBke 16 aHBaps 2003 r. okasanca GatanbHbIM.
Koraa kopabab 1 ¢eBpans MOLIEA HA CHWXEHWE, NPU BXOAE
B MAOTHblE CAOM aTMOCdepbl packareHHas naasma vepes npo-
6UTOE KYCKOM MEHbl OTBEPCTUE MPOHUKAA BHYTPb AEBOMO Kpbl-
AQ@, UTO NPUBEAO K NeperpeBy NMHEBMATUKU KOAECA LIACCH, ero
B3pbIBY U AaAbHeWLEN AedOopMaLIMM KOHCTPYKUMKU KpPbIAG, B KO-
HEYHOM MTOre NPUBEALLEN K HAPYLLEHWIO a3POAUHAMMKK LIATT-
A U ero paspyLLleHuIo.

3HaAM AV aCTPOHaBTbI O MOBPEXAEHUU? Kak Nnoka3ano pac-
CAEAOBAHWE, 3KMMNaX ObIA MPOUHGOPMUPOBAH 06 MHLMAEHTE Ha
cTapte. Ho HMKakux 0cobbix NPeAoCTEPEXEHUI Ha BOPT He ne-
peaaBanoch. BbiAK cOOBLLEHBI TOABKO Pe3yAbTaThbl KOMMbIOTEP-
HOro MOAEAMPOBAHUSA, KOTOpble BeAbl HE MPEABELLIAAK.

Kak npotekaann NOCAEAHWE TparnMyeckue MWHYTbl MWUCCUM
STS-107? Mocae BblAaYM TOPMO3HOIMO UMMYAbCA LUATTA MOLLEA
Ha nocaaky, v B 13:44:09 UTC*® nepecek yCAOBHYIO rpaHuLly ar-
mMocoepbl Ha Bbicote 400 Thic. dpyToB (121,9 km). B 13:59:32.1
npepBanca papAMoobMeH C 3KMNaxem U NPEKPaTUAOCh NOCTYMAe-
HWe TenemeTpun. B aToT MomeHT Columbia HaxoAmMAach Ha BbICO-
Te 61,2 KM 1 AeTera co ckopocTbio M=18,1 (okono 5530 m/c).
O6bEKTUBHbIE AAHHbIE CBUAETEALCTBYHOT, UTO Ha aTane oT NoTepu
ynpaBAAEMOCTU A0 PaspyLLEHUA KOPaOAs 3KMNAX BEA LEAEHa-
npaBAeHHyo 60pbby 3a ero xuByuecTb. MUAOT YarbamM MakKyn
NMepeKAOUEHMEM COOTBETCTBYIOLIMX TYMOAEPOB MbITAaACA BOC-
CTaHOBWTL yNaBlUee AaBAEHWE B ruapocucteme. Bnaotb A0 Mo-
MEHTa pa3pyLUeHWUA YAEHbl 3KMMNaxa AeNaAM BCE BO3MOXHOE
ANl BOCCTAHOBAEHMWS YNPaBAAEMOCTM U HE 3aHUMMaAUCb NpUBe-
AeHVeM B pabouee COCTOSIHUE AUUHBIX CPEACTB crnaceHust. Takos
WMHCTUHKT AETUYMKa-UCNbITaTEA — MbITATbCA CMacTu CBOW AeTa-
TEeAbHbIV annapar, a BMecTe ¢ HUM 1 cebs.

B 14:00:18.3 Ha Bbicote 54-55 kKM npu ckopocti M=15 Ha-
yanochb Katactpoduueckoe paspylleHue kopabas. TouHoe Bpe-
MS HaYana pasrepMeTU3aLmn He YCTaHOBAEHO, HO OHO HaXOAMTCA
B npeaenax mexay 14:00:18 n 14:00:35. Pasrepmetusaupms cra-
Aa MepBbIM COBLITUEM CO CMEPTEAbHbIMK MOCAEACTBUSIMU AASI
aKMnaxa. CTEKASIHHbIE LLIMTKU FePMOLLAEMOB BbIAM OTKPbITHI, NEP-
yaTKu — He HaAEeTbl, CKapaHAPbl — HE repMeTU3MpPOoBaHbl. JT0 He
ObINO XaAATHOCTLIO: MOPAAOK CMyCKa Ha LUATTAE He MpeaycMaTpu-
BaA HAXOXAEHUA Ha BOPTY B «3acTerHyTbix» ckadaHApaXx. B pesyab-
TaTe B3PbIBHOM AEKOMMPECCUM aCTPOHABTbI NOTEPSIAM CO3HAHME.

KabuHa kopabasi Hauana pasBaAMBaTbCA Ha BbiCOTE OKOAO 44
KM M MOAHOCTBIO pa3pyLUMAAch Ha BbicoTe 32 KM. [oAeT npepBancs
3a 16 MUHYT A0 3aNAaHUPOBAHHOM NOCaAKM Ha Mbice KaHaBepan.

15 UTC - BcemmnpHoe kooparHUpoBaHHoe Bpems (Universal Time Coordinated),
4acTo He COBCEM BEpPHO Ha3blBaeMoe rpUHBUUCKUM cpeaHuM (Greenwich Mean
Time) - aBAAeTCA 06LUEel CUCTEMON OTCUETa AN KOCMUUYECKUX MOAETOB U APYroW
AKTUBHOCTU, BbINOAHAEMOW B Pa3HbIX CTpaHax U paaHblx YacoBbIX NOSICaXx.

ions 2013

AgTop 6naropaput M.Apy>XMHUHA 3@ NOMOLLb B MOArOTOBKE UAAOCTPALIUA.

Mor A 3KMNax BbIXWTb, €CAU Bbl CkadaHAPbI BblAM 3arepmeTy-
3MPOBaHbI? YBbI, HET — KOMUCCUS MO PaCCAEAOBaHMIO NMOCTaHOBW-
AQ, UTO HUKaKUE crnacaTteAbHble CPEACTBA, BKAOUAs NapaLutoThl, He
obecrneunBatoT crnaceHe YenoBeKa B CAyvae paspyLleHus kabu-
Hbl Ha TaKOM BbICOTE U CBEPX3BYKOBOM CKOPOCTU. CeMepka acTpo-
HaBTOB OblAa 0bpeueHa... BCnoMHUM WX MMeHa: KOMaHAMP PUK
Xa363HA (Rick D. Husband), nuaot Yuaabsim MakKya (William
C. McCool), nonetHble cneunanvctbl Mankn AHaepcoH (Michael
P. Anderson), KaanaHa Yayna (Kalpana Chawla), Assua BpayH
(David M. Brown), Nopen Knapk (Laurel B. Clark), cneuuaaunct no no-
AE3HOWM Harpyske, rpaxaaHuH Mapaunasa Maan PamoH (llan Ramon).

Ha APAMHITOHCKOM HaUMOHaAbHOM Kaaabulle 6An3 BalliuHITo-
Ha BO3ABUIHYT MEMOpPHaNbHbIM 3HaK MOCAEAHEMY SKMMAXy NEPBOrO
LLaTTAa. Ha AMUEBOM CTOPOHE NaMSATHWKA NOMELLIEHA OTYEKAaHEHHAs
B 6poH3e ambrema muccun STS-107, a Ha 060POTHOM CTOPOHE —
KOMEKTUBHbIM MOPTPET 3KMMaxa.’® HeckoAbKO AeT Has3aa aBTopy
3TWX CTPOK AOBEAOCH MOCETUTb APAMHITOHCKOE KAAADMLLE, TAE OH OT-
AaA AaHb NMaMATU OTBaXHbIM acTpOHaBTaM U UX AErEHAAPHOMY KO-
pabAto, NMOXoXemy Ha BEAYIO NTULY C YePHBIMKU OTMETUHAMM.
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lopawwue o6nomku warrna Columbia
napatot Ha 3emnio. 1 eBpansa 2003 r.

A Memopuan skunana kopabna Columbia Ha ApIMHITOHCKOM HaLMOHaNBHOM

knap6buwe. ®oto aeTopa, 2010 .
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KHUIM HA ACTPOROMWYECKYH) TEMATUKY

[022. M'pun B. CkpbiTas peanbHOCTD.
ABTOp pUCYeT yaMBUTENbHO 6OraTblii

MUP MYNLTUBCENEHHBIX M Npefiaraet
yuTaTensam npocneaoBatb BMECTE C HUM
Yepes napannenbHble BCENEHHbIE MO MyTH,
BEyLLEMY K MO3HAHWIO UCTMHBI.

B025. BepHaukwii A.
TauHcTBeHHas nnaHeTa
3emns.

Hawa nnavera xpaHut

elle Hemano TaiiH. 31a
KHUra pacckasbiBaeT

00 yAMBUTENBHBIX,

NOPOIA HENOCTUXMMBbIX
SIBNEHNsIX, HABNIOLAEMbIX B
armocdepe, ruapocoepe 1
nutocdepe 3emnn. YueHble
MbITAIOTCS HATV UM 0OBSICHEHWE, OfiHA rMNoTe3a
CMeHsIeT Apyryto. Ho Ao cux nop 0fHO3HaYHOro
PeLLeHIs 3arafiok MNaHETbl N0 MMeHn 3emns y
HUX HET.

Bpadan MPAH

paBME'E,#DCTH
W ok
[OKOHYaTe/
1

[021. Tpun B. AneranTHasa Bce-
neHHas. CynepcTpyHbl, CKpbITbie
pa3MepHOCTM U MONCKU OKOHYa-
TenbHou Teopum. Coyetas n3noxeHue,
CTONb X 3/1eraHTHOe, Kak 1 0OBSICHEHNS,
[aBaeMble TEOPUEN, aBTOP CPLIBAET 3aBECY
TaMHCTBA C TEOPUM CTPYH, NPEACTaBss
mupy 11-mepryio Bcenewryio, B KOTOPOiA
BCS MaTepusi NOpoXaeHa BUbpaLmsmi
MUKPOCKOMUYECKIX NETESb SHEPTUN.

B027. Bopoaenko B.A.
Ot BonbLuoro B3pbiBa
K)KM3HU. JKCKYpC

B MUPO3AaHKe.

B HacTosLei khure
KparTko M3naratotcs
CBE[IEHIs O TOM, KakK

11 KOrja BO3HMKNA HaLla
BcenetHas, ConHeyHas
CUCTEM, KaK 3apoXpa-
J1aCb M pa3BuBaach
XU3Hb Ha 3emne, kak N03HaBasCs BO MHOrOM
€lLle Manon3yyeHHbIi MUp.

orT, F % L
bBonbworo
B3FbIBA

[T

PA3YMHAAR U354
BO BCENEHH(

¥010. YnemwnHaiipep M. PasymHas
XMn3Hb BO BcenenHol. AsTop
MbITAETCS 0ObLEANHUTD 3HAHMS,
HaKOMNEHHbIE YEN0BEYECTBOM

B Pa3NnyHblx 06nacTsx — acTpoduamke,
Buoxummun, reHeTuke, reonorum. Ho B
KHUre, KaK 1 B COBPEMEHHOM Hayke, HET
0TBETA Ha BOMPOC, YTO Xe TaKoe pasym
11 KakoBa BEPOSTHOCTb BOSHUKHOBEHMS!
PasyMHOIA X13HU BO BCceneHHoiA.

B030. BaitHGepr C.
MeuTbl 06 OKOHYa-
TenbHOW Teopum.

B cBoeit kHure

aBTOp [13€T OTBET Ha
VHTPUIYIOLLME BOMPOC:
«[oyemy Kaxpas nonbIT-
ka 0BBACHUTb 3aKOHbI
NpYPOAibI YKa3blBaeT Ha
HeoBX0AMMOCTb HOBOTO,
Gonee rnybokoro
aHanuaa? Moyemy cambie NyuLUME TEOPUN He
TONbKO JIOMMYHBI, HO M KpacuBbl? Kak nosnnsiet
OKOHYaTeNbHAs TEOPUS Ha HaLe dunocodekoe
MMPOBO33PeHNE?»

B010. BuneHkuH A. Mup MHOrMX MMpPOB.
B cBOE NONynsipHO HANMCaHHOI KHWre npo-
eccop yHusepcureta Tadrea (CLLIA) Anexc
BUNEHKH 3HaKOMUT yuTaTens C NOCHESHUMIA
Hay4HbIMM IOCTUXEHWIMM B Cepe KOCMO-
JIOrMM W M3naraeT COOCTBEHHYIO TEOPUIO,
[I0Ka3bIBAIOLLLYIO BO3MOXHOCTb U 1aXe
BEPOSTHOCTb CyLLIECTBOBAHMS BECHMUCIIEHHBIX
napannenbHbIX BCENEHHbIX. BbiBoabI 13 €ro
TUMOTE3b! OLLESIOMIISIOT. ..

HOBUHKA!

B015. Bnagummpckuii
B.M., TemypbsHuy H.A.,
MaprtbiHiok B.C.
Kocmuueckasi noropa

HayuHo-nonynsipHast Mo-
Horpadws, pacckasbla-
10LL{ast O BAMSIHM AKTUBHO-
¢t ConHua Ha LMpoKui
Kpyr 61ONOrMYEcKmX
SIBNEeHA. MprBeneHbl cBe-
[IEHUS! O CONHEYHOI aKTUBHOCTW, MEXMIAHETHOM
Cpene W BaxHeiLLnx 060104Kax HaLlei NiaHeTbl,
3aLMLLAIOLLYMX ee OT BO3AECTBUS Kanpu3os
«KOCMMYECKOIA Morofbl». M3noxeHs! 1oranku
aBTOPOB O MPOMCXOXAEHNM aCTPONOT M.

[040. Fappxep M.
Teopus
OTHOCHTENLHOCTY NSt
MW/IMOHOB.
B 3T0i4 KHUre, HANMUCAHHO
BbIJAIOLLMMCS amep-
KaHCKM MaTeMaTikoM 1
nonynsipu3aTopom Hayku
MaptuHom FapaHepom,
13naraeTcs CneLnanbHas
< 11 06LLast TEOpUs OTHOCK-
TENbHOCTU. ABTOP B YBNEKATENbHOA 1 AOCTYNHON
¢opMe pacckasbiBaeT 06 UCTOPUM €€ BO3HUKHO-
BEHWSI, FOBOPUT HE TOJbKO 06 YXE YCTOSIBLIMXCS,
BCEMU NPUHSTBIX MONOXEHNSIX, HO U O PANINYHBIX
CMOPHbIX BOMPOCAX.

HOBVIHI(a'
HAY 2

HoBUHKa! r018. Fpu6 A.A.
OCHOBHble NpeAcTaB-
NEeHUsi COBPEMEHHOMN
KocMonoruu. B Hacto-
silem y4e6HoMm nocobum
VM3MOXEHbI OCHOBHbIE
TPENCTaBNEHNs COBPE-
MEHHOI PensTUBMCTCKOI
KOCMOJIOT M.

N9 CTYAEHTOB CTapLUMX
KYPCOB ¢u3nyeckux da-
KyNbTETOB YHUBEPCUTE-
T0B, 6aKanaBpoB 1 MaruCTPOB MO CriELMAbHO-
cTn «TeopeTiyeckasi Gpranka 1 acTpOHOMMSI».

COBFEMEHHON
KOCMOMOrHH

[020. Fpun B.

TkaHb KocMoCa.
MpocTpakcreo,
BpEMSi U TeKCTypa
peanbHOCTH. BpaliaH
TpuH — 0avH 13 BeayLLWX
V131KOB COBPEMEHHO-
CTV — NpUrmaLLaeT Hac

B 04YEPELIHOE YMBUTENb-
() Hoe nyrewecrsve BryGhb
MVPO30aHIS, KOTOPOE
MOMOXET Ham B COBEPLUEHHO MHOM PakypCe Bars-
HYTb Ha OKPYXAIOLLIYIO HAC AECTBUTENBHOCTb.

B kHure paccmatpusaloTcst pyHAAMEHTASbHbIE
BOMPOChI, KACAOLLMECS KITACCUYECKON (uravku,
KBAHTOBOW MEXaHKM W KOCMOTIOTUN.

'-Kt-)(:-.\-flUC A

VEKCTY A
PEAIBHOCTI

030. FonpGepr A.
Bcenennas. PykoBoa-
CTBO MO 3KCnya-
Taumu. Kak BbDKMTb
Cpeay YepHbIX Abip,
BPEMEeHHbIX napa-
JI0KCOB W KBaHTOBOW
HeonpeaeneHHoCTH.
9Ta KH1ra — uaeanbHbii
nyTEBOANUTENb MO CaMbIM
VHTPUYIOLLYM BOMPOCaM
COBPEMEHHON HU3NKNA.
tOmop, napafokcanbHoCTb, YBIeKaTeNbHOCTb
1 [OCTYNHOCTb M3NOXEHWS CTABSAT 3Ty KHUTY Ha
OfHY MoKy ¢ 6ecTcennepamu S.Mepenbmana,
C.XokuHra, b.Bpaiicona u b.MpuHa.

3030. 3axapos B.
Tarorenue. OT
Apuctotens no
JiiHwWTeHa.

B aTOM y4ebHOM
nocobum uanaraetcs
pensTBMcTCKas
mexaHuka. OcHoBHOE
BHUMaHWe yaensetcs
TEOPUM TArOTEHNS U
KOCMOIOrN.

KHura paccyutaHa Ha
npenoaaBsatenei u CTyAEHTOB BY30B; Takxe
OHa ByZeT NonesHa yuuTensm u yyawmmcs
CTapLUMX KNaccos.

MCTOTEAH
AHITERHA

3040. Mep. 10. Ka-
caTkvHa U ap.
3Be3/bl ¥ NNAHETbI.
WUnnioctpupoBanHas
3HLUMKNIONeANs.

91a sHumKnoneaus
pacckaxet pebeHky,
KaK BbIrISAAT NaHETh!
CONHEYHOM CUCTEMBI,
TI04EMY MMEHHO Ha
3emie 3apOANIach Xu3Hb, Kak MPaBUITbHO Ha-
6n100aTb CONHEYHOE 3aTMEHNE U Tfle HAXOAMTCS
GnvxaiiLuas ranakTuka.

KHura npekpacHo WitoCTpUpPOBaHa, COAEPXUT
noapOoGHbIA COBapb, YTO 3aMETHO YNPOCTUT
3HAKOMCTBO C Heii BalLero pebeHka.

HoBUHKa!

1010. Wpnmc .M.
PeBoniouuu B acTpo-
HOMUM, KOCMONIOTUK

n ¢pusuke. B kHure B
Ka4ecTBe noc/neoBareib-
HbIX EPENOMHbIX 3Taros B
Pa3BUTUM ECTECTBO3HAHMS
BblIENIEHbI YeTbIpe No-
6anbHble eCTECTBEHHOHA-
Y4HbIE PEBOMIOLMM (apH-
CTOTENeEBCKas, HbIOTOHOBCKAS, SMHLLTEIAHOBCKAs
11 NOCTAMHLUTEIHOBCKAS). Kaxpas U3 Hux
0/JHOBPEMEHHO MPOMCXO/NIIA B aCTPOHOMMN,
KOCMOTIOTUM 1 GU3NKE, CONPOBOXAACH
PaNKabHBIM M3MEHEHEM KOCMOJIOTMHECKIX
npeacTasneHnii 1 Guanyeckoro dpyHaameHTa.

Pesn AHOYHH

B ACTPOHOMNM,
KocHaf

W pH3NRE

_ K020. Kynukosckuii I.T.
LT KYAHROBENHH | Crpagounyk nioGuTens
acTpoHoMUM. B cnpasoy-
HIKE U3NaraoTcs 330341

1 METOZbI COBPEMEHHOM
aCTPOHOMMM, [13ETCS
Oonm1caHme HebecHbIX 06b-

g €KTOB — 3BE3/1, M/IaHeT,

1 @ KomeT 1 fip. OnmcbiBaioTcs
. METO/Ibl ACTPOHOMVHECKX
Hab1opeHvi, [OCTyNHbIE MoGuTensM. OBLUMPHBI
CMpaBOYHbII MaTepyan NOSHOCTbIO 0BHOBMEH
1 OTPaXaET NocenHue A0CTUXeHvs. CnpaBoyHuK
npeaHa3HayeH [y1s acTPOHOMOB-ItOGUTENEN,
npenozaBaTeneil acTPOHOMMUM, YYaCTHIKOB
2CTPOHOMMHECKVX KDYXKOB, JIEKTOPOB.

J1050. Jleckos J1.B. Heus-
BecTHasi Bcenennas. Kim-
ra nocesiLLEeHa npobnemam
COBPEMEHHON (M3MecKoi
HayKu W NpefCTaBnsieT
NPOZOIXEHE TPABULMIA
unocopum pycckoro
KOCMU3MA. ABTOP fienaeT
BaXHbIE LUAr B HanpaeneHui
$1nocodcKoro oCMbICEHS
MVPO3HAHIS 1 NPELYIAraeT NyTv NPEOAONEHVS pApa
CYLLIECTBYIOLLWX CEropHs Npobiem.

KHura anpecoBaHa Kak yyeHbIM, TaK 1 LLIPOKOMY
KDTY YuTaTeneid, MHTepecyoLMXcs npobsievamm
MMPO3HAHIAS.

HosuHKa! §

.O_

HEWIRECTHAR &
[ BGENEHHARA

M050. Mioppeii K.,
Aepmortr C.
[vHamuka
ConHeYHoi cucTembl.
KHura u3BecTHbix
CcreLyanicToB B 06nacti
HEBECHON MEXaHMKM
K.Mioppest (Benukobpu-
TaHus) n C.lepmotta
(CLLUA) nocasiweHa
BAXHEMLLEMY pa3fieNny aToi Haykv — AMHAMUKE
Ten ConHeyHoi CUCTEMBI.

MoHorpadusi npeHasHaueHa Hay4HbIM
paboTHWKaM, a Takxe CTyAeHTaM 1 acr1paHTam
YHWBEPCUTETOB.

HOBVIHI(E'

11040. NanHekyk A.
WUctopua Actpo-
" HOMMW. BHumaHmio
HCTOPHS yuTaTens npegaraercsa
ACTPQHOMIH it
~ g TO/INAHACKOro acTPOHOMa
. A.MaHHekyka (1873-
1960), B KOTOPOIA
NPOCNEXEHO PasBUTIE
aCTPOHOMMHECKOI KapTy-
Hbl MMpa. ABTOp YKa3blBaeT, 4To yXe B rny6oKoii
[IPEBHOCTM, 0 NOSIBNIEHNS CUCTEMATUYECKMX
3HaHWI N0 OCHOBHBIM €CTECTBEHHOHAYYHbIM
JVCLMNNIMHAM, aCTPOHOMUS Bblna BbICOKOPa3-
BMTOIA HAyKOIA, 1 €e UCTOPMS OTPAXAET NPOLIECC
Pa3BUTUS YEOBEYECTBA.

HOBUHKa!

1060. Mapwakos E. A.
Mpoucxoxaexue u
pa3sutue ConHevHowu
cucTeMbl. TanHCTBEH-
Hasi UCTOpWSi NpouC-
XOXAEHWS 11 3BOSOLMM
ConHeyHoiA cUcCTEMBI, a
TakKe ee «HaCeNneHns» —
KOMET, acTepouaoB,
nnaHeT 3eMHol rpynnbl
VM NNAHET-TUraHTOB, METEOPOMLOB 1 3arafoy-
HbIX MAHETHBIX KONELL — BOT Marepua, Ha Ko-
TOPOM CTPOUTCS MHOXECTBO KOCMOTOHUYECKMX
runotes. KHura agpecoBaHa kak creupaniucTam
B 06/1aCTV €CTECTBEHHBIX HAYK (aCTPOHOMAM M
du3nkam), TaK W LIMPOKOMY KpyTy YuTaTenem.

HOBUHKA!

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

www.universemagazine.com




KHUIM HA ACTPOHOMWYECKYH) TEMATUKY

B.TI. CypawnH

PAZBEOKA
oanekux nnaHeTr

C042. CyppuH B.T. Passepnka pane-
KMX nnaHet. MeyTa Kaxaoro acTpoHo-
Ma — OTKPbITb HOBYIO MaHeTy. PaHblue
3T0 Cy4anoch Peako — OfHa-ABe 3a
cronetue. Ho B nocnenHee Bpems
MAaHeThl OTKPLIBAIOTCS YacTo. B kHure
pacckasaHo 0 TOM, kak BENCb W BELYTCS
novcky nnaxet B CoNHeYHoii cucteme

1 33 ee npefenamu.

[1025. Nepenbman M.
Ha6niopenus

v o3apenus, unmn Kak
GU3NKN BbISBNSIOT
3aKOHbI Npupoabl. OT
Apucrotens go Hukonbi
Tecnbl. Bce Mbl 3HaKOMbI
C OTKPbITUSIMI, CTaBLLNMI
3aMeTHbIMM BEXaMU Ha MyTy
MOHUMAHWSI YEN0BEKOM
3aKOHOB OKPYXAIOLLIEro MMpa: Ha4vHas ¢ Aorafkm
ApxvMena 0 BENMYUHE CUMbl, ABTCTBYIOLLEIH HA
MOrPYXEHHOE B XWAKOCTb TENO, M 3aKaH4MBast
HOBEMLUMMM TEOPMSIMUA CKPbITbIX PA3MEPHOCTEN
MPOCTPAHCTBA-BPEMEHN.

OT BonkWoro Bapeaa

A0 YyCKOPEHHOro
ACWMPEHUE
APUYPER
;>
OT'KBAPKOB,.
‘A0 cynepcrpyH

i"‘o\ E -

X020. XBaH M.I. HencroBas
Bcenennasq: OT Bonbluoro B3pbiBa
A0 YCKOPEHHOro pacluMpeHusi, ot
KBapKOB [10 CynepcTpyH. Paccma-
TPUBAIOTCS NPOGNEMbI POXIEHWS HALLIET
BcenenHoii B pesynbrate bonbLuoro
B3pbIBA, UCCNenyeTca duHanbHas crapus
3BONIOLMK 3B€3[1, KOCMUYECKUIA BaKyyM
KaK aHTMrpasmTaums.

11026. Nepensma M.
HaGniopeHus n
o3apeHus, unm Kak ¢u-
31KV BbISIBNSIIOT 3aKOHbI
npupopsl. OT KBaHTa A0
TeMHol matepuu. Kuura
He NPOCTO 3aXBaTbIBAET —
OHa M0O3BONISIET O4YBCTBO-
BaTb Ce05 NOCBSILLEHHbIMM
B BEJNKYIO TaiiHy. Bmecte
C aBTOPOM Bbl By/1ETE BOCXULLATLCS KPACOTOi
MMPO3[aHUS U YVBASITHCS HEOXMIAHHBIM
03apEHsIM, NOMOTAIOLLMM 3TY KPACOTY PacKpbiTh.
9Ta KHMra pacckasblBaeT O BELLAX, KOTOPbie Mbl
HE MOXEM YBUIETb, HE MOXEM MOHSITb C TOUKV
3pEHNS 00blAEHHOM, GbITOBOI JIOTUKMA.

[1009. Bannon C. Atnac 3Be3gHOro
He0a. ATnac npeaHasHayeH ans Toro,
4T06bI 06ECNEYMTD NI0BUTENEI aCTPOHO-
MWK BCeii HeOOXOAMMO MHOpMALIEN,
MO3BONSIOLLEI UM NErKO NPOKNAALIBATH
nyTb MO HOYHOMY Heby. OH BKlo4aeT
kapTbl, OXBaTbIBaloLLye 6OMbLLME Y4acTKM
Heba, n bonee AeTaNbHbIe KApThl KAXA0T0
C0O3BE3AMSI B OTAENBHOCTM.

[1027. Nepenbmax

M.E. I. ANIOYEMY

39TO TAK? dusuka

BOKPYr Hac

B 3aHUMATENbHbIX

6ecepax, BONpocax

1 oTBeTax. B kHure

cobpaHo bonee

400 3apa4-BONPOCOB

no ¢usuke (BmMecTe

C 0TBETaMM), KOTOpble
4 yalle BCEro BO3HMKAIOT

WIK, N0 KpaiiHeit Mepe, [OMKHbI BO3HUKATb

y kaxzoro no603HaTeNbHoro noapocTka npu

B3r/ise BOKPyr ceos.

A TIOYEMY,
3TO0 TAK?/1

KAK 3AKA3ATb
B YKPAMHE*

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

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

info@universemagazine.com
Www.universemagazine.com

B POCCUU

© @

(499) 253-79-98;
(495) 544-71-57
123056, Mocksa,
M. TuwmrHCKuK nep., A. 14/16
elena@astrofest.ru
www.sky-watcher.ru/shop
www.telescope.ru
11028.
L% Nepenbmat M.E.
1. A OYEMY
370 TAK?
A TIOYMEMY
10 Taxc: 2 Bt
SBEOCE B 3aHMMATENbHbIX
6ecenax, BOnpocax
1 OTBETaxX.
B kHure cobpaHo
6onee 400 3apay-

BOMPOCOB M0
du3uke, a Takxe
6uonoruu,
reorpauu 1 acTPOHOMUU (BMECTE C OTBETAMM).

[1061. Metpos A.3.
MpocTpaHcTBO-BpEMSa
W matepusi. Buumannio
YuTaTens npefiaraeTcs
MOHOrpadus M3BECTHOrO
COBETCKOro pu3mka-
TeopeTvka A.3.MeTposa,
B KOTOPOW NOMY/ISIPHO
VM3NOXEHbI OCHOBbI
TEOPUN OTHOCUTENBHOCTY.
Ocoboe BHMMaHIe 06paLLEHO Ha UCTOPYIO
DPa3BUTSI NPUHLMINA OTHOCUTENBHOCTH,

KOTOPOE NPOOIIKAETCS B Halle Bpems 1 bynet
NpOJONXATLCS B AANIbHEIALLEM — BMECTE C
pasBuTMEM BU3NKN.

KHura paccy1tata Ha LWMpOKMiA Kpyr yuTatenei.

1050.

MokpoBckuii B.B.
Kocmoc, BcenenHasi,
Teopusi BCEro no4Tu
6e3 dopmyn.

Korpia 1 kak nosiBUnoch
MOHSITUE «ECTE-
CTBO3HaHME» B COBPE-
MEHHOIA ero TpakToeke?
OkasblBatoT M MaTepu-
bHbIE TENa BINSHIE
Ha Bpemsi? MoxHo /in
€037aTh YepHYI0 AbIpy UCKYCCTBEHHO? YTO 6bin0
B Havane BcenenHoii? bynet im paciumpenve
BceneHHoit npoponxarkest GeckoHeyHo? Moyemy
Mbl HE 3aMEYaEM OCTJTbHbIX U3MEPEHI?

KOCMOE, BCERERHAR,
TEOPHR BCELD
HoYMu

0e3 ghopm
be3 g
HAROOWAK

A0 TEOFAH CYNEPCTPYR

[1052. Monsixoea E.H.
Kocmuueckuii

NOJET C CONHEYHbIM
napycom.

W3naraetcs Teopust
KOCMMHYECKOrO MoneTa

¢ Apuratenem ocoboro
TMNA — CONHEYHBIM
NapycoM, CO3AatoLLNM
Manyio, HO HEMPEPbIBHO
[LeVCTBYIOLLYIO TSy
6naronaps AaBNEHWIO HA HErO CONHEYHOTO
cBeTa. PaccMaTpuBaloTcs NoneTbl ¢ CONHEYHbIM
11apycoM Kak B OKOJI03eMHOM MPOCTPAHCTBE,
TaK 1 B Hanpaenexuy nnaHet ConHeyHom
cucTeMbl — Hanpumep, k Mapcy...

P050. PosenTans U.J1.,
Apxanrenbckas U.B.
TeomeTpus, AMHaMuKa,
BcenenHas.

KHura nocssieHa
npo6nemam COBPEMEHHO
Hu3KKI 1 KocMonorum.
PaccmarpuBaetcs
COBPEMEHHAs reoMeTpus
1 €€ CBSA3b C IMHAMMUKON,
HOBEWLLKE MOAENM 3BO-
nioumn MeTaranaktuku, obcyxaaetcs npobnema
CTPYKTYPbI HM3N4ECKOr0 NPOCTPAHCTBA U ero
pa3mepHOCTb. Bce 3T npobnembl aBTOp M3naraet
LU19 YuTaTeneit, 3HakoMbix ¢ 06LLeii hu3ukoi B
06beme KypcoB, YNTAEMbIX B By3aX.

C046. Mop pen.

Cypaut B.T. Fanaktuku.
YerBepras kHura u3 cepumn
«ACTPOHOMMS W acTpodm-
3vKa» CoAepXUT 0630p
COBPEMEHHbIX NPeLCTaBIe-
HUIA O TUTaHTCKUX 3Be3HbIX
cuCTeMaX - ranakTukax.
PacckasaHo 06 uctopum
OTKPLITUS TanakTuK, 06 ux
OCHOBHbIX TUMax 1 cUCTEMAX
Kknaccudmkaumm. laHbl OCHOBbI AMHAMUKN
3BE3[HbIX cucTeM. 0APOGHO OnMCaHbI Hawwm
Gnvxaiilume ranakTnyeckvie OKPECTHOCTU 1 paboTbl
no rnobanbHomy uayyeHuto MneyHoro Mytu.

HosUHKaA!

G —

*rnakin

.‘ 5

L1010. Liumepmanuc
J1.-X. BcenenHas no

1 nocne Bonbioro
B3pbiBa.

Hacrosiwas pabora nocesi-
LLeHa PAacKPLITIO TalHbI
TEMHOI Matepum U TEMHOIA
aHeprum. O6cyxaaeTcs
BOMPOC «CTPEbl BPEMEHM»
1 HIMYMS TEPMOANHAMM-
4eCKoro 3anpeTa Ha nyTelecTBus BO BPEMEHM.
PaccMoTpeHbl npoLiecchl 06pa3oBaHus ranakTvk
BOKPYF IPEBHIX CBEPXMACCMBHBIX YEPHBIX AbID.
KHura npeaHasHa4eHa Ans LIMPOKOIA YnTaTesb-
CKOW ayanTopum.

HOBVII(!

L4 BCENEHHAR
do u mocne

i Bonblworo
B3PLIBA

HOBUHKa!

3 ik e

BCENEHHAR

11011. Liumepmanuc
J1.-X. Bcenennasi BO
BCEJICHHO.
lpeanaratotcs HoBblE
runoTesbl 0 MECTe Hallei
OrpaHnyeHHoii BeeneHHoi
B NPOCTPAHCTBE U BpeMe-
Hn BeckoHeuHoii Beener-
HOM, 0 BonbLIOM B3pbIBE,

- 06 06pa3oBaHuM ranakTuk,
3BE3[, NNIAHET, 0 pacLumpeHun BeenenHol, o
nosneTe «CTpeNbl BpEMEHW».

KHura paccuy1taHa Ha LW1POKWIA Kpyr YuTaTenen.

4 BO
BCENEHHON

11025.

Linonkosckuii K.9.
Tpyabl no Bo3ayxonna-
BaHMIO.

PaboThbl BblatoLerocs
PYCCKOr0 M COBETCKOrO
YYEHOr0, OCHOBOMO-
JIOXHMKA COBPEMEHHOI
KOCMOHABTUKI OTKPbIIN
HOBYIO CTPAHMULLY TEXHUKM
6€3 CyLLECTBEHHOTO MPUMEHEHNS! LOCTIXEHUI
B 006/1aCTV MaTEMATUKN 1 MEXaHUKM. ABTOp UC-
N0b30BaT B CBOMX TPYAAX JLLb apudMETHKY,
anrebpy 1 Hayasna aHanMaa 6ECKOHEYHO Maslbix
BE/MYMH, 0G0CHOBAB C MOMOLLBIO HUX BCIO
PaKETHYIO TEXHUKY...

L1026.

Linonkoeckuii K.9.
TpyAbl N0 pakeTHOW
TeXHUKe.

BecbMa 3HauuTeNbHYI0
yacTb u3 obiero icna
CBOMX paboT KOHCTaHTUH
LinonkoBckuit nocesTn
npobneme NONETOB C NOMO-
LLbIO Pa3/IMYHbIX PEAKTUBHBIX
YCTPOICTB. YueHbIi BbICKa3blBas JIOrMYECKUE
BbIBOZIbI, CENAHHbIE HA OCHOBAHUW PE3Y/bTATOB,
MOJTY4EHHbIX MM C MOMOLLbIO MaTeMaTU4ecKux
BbIYMCNEHUI 1 C UCTIONb30BAHWEM JOCTVXEHMIA
BO BCEX 00N1ACTSX HAYKW 1 TEXHUKM.

HOBUHKa!

K i Tn

4012. Yepuuu A.A1.
®dusnka BpemeHu.
TorstTve Bpemern — 0Ho 13
CaMbiX (YHIAMEHTAIbHbIX B
HaLuei cucTeme 3HaHwii. B
TPOCTON U HArNsHoN hopMe,
6€3 1CTI0ML30BaHNS MaTe-
MatvHeckvx popmyn asTop
PacckasbiBaeT O PasBUTUN Ha-
Y4HbIX MPELCTABIEHVS O HEM,
00 OCHOBHBIX UAESX COBPEMEHHOM (3VHECKOM KOH-
Lienuym Bpemey. JIaeTcs U3MOXEHe BAXHEILLNX
BONPOCOB (pV3MKY, CBSI3AHHBIX C MPVPOL0I BPEMEHM:
OZHOPOJHOCTb BPEMEHM 1 33KOH COXPAHEHMS! SHEp-
TV, OTHOCHTESTBHOCTb OZIHOBPEMEHHOCTH, MPOLLITIOE
1 GynylLiee BceneHHoiA, CTpena BpeMeH. ...

4023. Yepuuu A.A.
BpaLueHue ranaktuk.
Kak ycTpoeHbl ranaktuku?
KakoBo ux mecto Bo Bce-
NeHHON? Kak v korpia oHu
BO3HUK/M? Y10 «3acTa-
BANO» UX BpaLaTees? B
[D0CTYNHOI popme aBTop
pacckasbIBaeT O MomnbiTkax
acTpodU3NKOB OTBETUTL
Ha 3T BaXHeiALLne BOMpOChl.

KHura paccuuTaHa Ha LWnpOoKwii Kpyr Yutatened,
VHTEPECYIOLUMXCS aKTyanbHbIMM Npobnemamm
no3HaHus BeenerHon.

[ HOBUHE

i

al
JCEN

4025.

Yepenauwyk A.M.,
Yephun A. L.
BceneHHasi, Xu3Hb,
YepHbie AbIpbl.

Yenosexa BCErzia MHTEPECO-
BaJIO, 1€ OH XVBET, OTKyAA
BCE MOSBUNIOCH, ECTb I
X13Hb Ha Mapce u yto co
BCEM 3TUM OyaeT fanblue.

B KHure 1anoxeHo COBPEMEHHOE NPeACTaBneHme

0 BOSHUKHOBEHWM W Pa3BUTM BCENEHHOM; 0 TOM, Kak
BEAYTCS MOVCKV XU3HN BHE 3eMAM 1 O pe3ynbTarax
3TVX MOMCKOB; O (PAHTACTUHECKMX CBOMCTBAX YEPHBIX
IbID V1 0 TOM, KaK VX HaxOfISIT 1 «B3BELLMBAIOT»;

0 CamblIX MOC/EHYX OTKPLITUSIX B aCTPODU3NKE.

MoAHbIH nepeyeHb KHUI, a TaKke UHdOpMaLIO 06 MX HaAMuYMM Bbl HaWAETE Ha HaleMm caiiTe

www.universemagazine.com




B N\OBUTEALCKASI ACTPOHOMIS

..A TEPEWUROBA VNETENA B MOCHBY

BayecnaB ActpoB-Yy6eHKo, BeHa
cneyuanbHo Ans XypHana «BceneHHnas, npocTpaHCTBO, Bpems»

| Cnes’aéjnpaso: Po6

03MOXHOCTb YBUAETH BaneHTUHY TepellKoBYy AAl MEHS BCErAa  MOKOPUTEAU (M MOKOPUTEABHMLIBI) KOCMOCA C YAOBOALCTBMEM CHOTO-

6blAa HeCObITOUHOW MeuUTO. U BOT BAPYT... rpadvpoBaAUCb CO MHOM 1 OCTABUAM aBTOrpadbl HE TOALKO Ha ByKAe-
12 anpens, B AeHb KOCMOHABTUKM, KOTOPbIM TPAAMLUMOH-  Te, HO U BCE BMECTE - cneLumanbHo AAs BIB. Bot tak!
HO oTMeuatloT B ABCTpuK, Ha Meponpusatun «Yuri’'s Night» B BeHckom A MHe AMYHO 6OoAbLLIE BCex MOoHpaBUAach Ao AHM — nepBas XeH-

nAaHETapumn BbINO 0OBABAEHO, UTO B UIOHE MepBas B MUPE XEHLUW-  LMHA-TaNKOHABT. Hy, MOXET BbITb, MOTOMY, UTO €/ BCEFO TPMALIATb NSITh
Ha-KOCMOHAaBT npubyaet B BeHy. ECTECTBEHHO, Mbl XAAAM 3TOFO CO-  AET... M B KOCMOC OHa NOAETEAQ, UTO NPUMeYaTeAbHO, UIMEHHO 16 Wto-
6bITHSA, NOTOMY uTO B Nporpamme Komuccun OOH no MCNoAb30BaHUKD  Hs, ToAbKO 2012 ropa - poBHO Yepes 49 AeT nocAe cTapTa BaneHTUHBI
KOCMMYECKOIO NPOCTPAHCTBA B MUPHbIX LEAAX 3HAYMAOCh HE TOAbKO  TepelukoBoW. CUMBOAMYHO, HE MpaBAa AU?

MeXAyHapOAHOe npaspHoBaHWe 50-AeTUst UCTOPUYECKOro noaeTa Te- KctatH, «TalkoHaBT» B AOCAOBHOM NEPEBOAE O3HAYaET «MnyTelle-
peLKoBoOM, HavaBwerocs 16 uioHA 1963 ., HO U ee BCTPeYa C Ny-  CTBEHHWK B BEAMKOW MyCTOTE».
6AnKol B Mysee EctectBeHHOM McTtopun. Ho yBbl... Mlocae Toro, kak MpaBpa, NOKA HEMOHATHO, Kak Xe MHe Tenepb OblTb ¢ HECOBLITOY-

oduumanbHble meponpuatna B UNO-city ¢ ydacTMEM NMOKOPUTEANEN KOC-  HOM MeUTOW... Ho TyT, 5 Aymato, He Bce notepsHo. XM3Hb BEAb MpPo-
MOCa U AUIAOMATOB M3 MHOIUX CTPaH MUpPa 3aBEPLUMAUCL, BaneHTMHA  AOAXAETCSs. A MeuTbl MOW BCe BOAbLLIE UMEHOT TEHAEHLIMIO CObIBATLCS.
TepelwkoBa TyT Xe yreTera B MOCKBY.

A MHEe 0CTaAOCb TOAbKO C 3aBWUCTbO YMTaTb B POCCUMCKMX UHTEP-
HET-U3AAHUSAX O TOM, YTO TaM MPOUCXOAUAO.

Ho Bce-Taku Beuepom 13 uiOHS B BEHCKOM My3ee EcTtecTBEHHOM
Mctopun (Naturhistori schemuseum) Toxe 6bIAO OUEHb MHTEPECHO.
[loToMy UTO YBMAETb M MOCAYLLATb YETBIPEX XEHLUMH-KOCMOHABTOB U3
pasHbIX CTPaH — TakOe TOXE CAyYaeTCsa He YacTo.

MoToMy YTO Ha 3TOM Beuepe B My3ee BCTPEUAAUCH C NYOAMKOM:

Pobepta BoHaap (Roberta Bondar) - nepBas KaHaACKas XeH-
LMHa-acTpoHaBT,* AxeHeT A. KaBaHau (Janet Lynn Kavandi) - ame-
pUKaAHCKasA acTpoOHaBTKa, ABaXAbl AeTaBllasd B KOCMOC, Tuaku
Mykau - nepBasi ANOHCKas XeHLUMHa-acTpoHaBT, Ato AHr - nepsas
KuUTasiHKa, NobbiBaBLIasA B KOCMOCE,? a BEA LEPEMOHUI0 AyMUTPY-A0-
puH MpyHapuy (Dumitru-Dorin Prunariu) - nepBbli U €AUHCTBEHHbIV
AETYMK-KOCMOHABT PyMbIHWMK.

Bce OHM MHOrO M MHTEPECHO rOBOPUAM, OXOTHO OTBEYAAU Ha BO-
npocbl, pa3saBarv aBTorpadbl. M Kaxaon U3 HKUX S MOAAPUA CNeuu-
anbHbI HOMep AOMMOro XypHana «BceAeHHasi, NpPOCTPaHCTBO,
BpeMsi» ¢ BOAbLIMM MaTepUanoM KeHLUMHbI B kocMoce. UcTopumn 1
CyAbObI», KOTOPbIM NO CAyYato 3TOro cobbITUA NEPEAAN U3 KueBa rAaB-
Hbl pepakTop u3panus Cepren TopaMeHko. U Bce aTM 3HAMeEHUTbIE

1 «Mo coBMecTUTENLCTBY» POGepTa BOHAAP MOXKET CYUTATLCA NEPBOW YKPaWH- A KocmonasT [lymutpy-Jlopu MpyHapuy (cnpaBa) v Bauecnas AcTpos-
KoW, no6biBaBLEN Ha OK0N03eMHON op6uTe (waTtn Discovery, muceua STS-42, UyBEHKO — YKPaNHCKMIA XKyPHAAWCT, aBTOP Hay4HO-(haHTACTHYECKIX PACCKA3OB,
FEEDD IR ) HEO[IHOKPATHO NY6NMKOBABLIMXCA Ha CTPAHMLAX Halllero XypHana.

2BMB N7, 2012, cTp. 26
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ABAEHUA B INABHOM
MOACE ACTEPOUAOB.

M3  KpynHbIX  acTepoupoB
B aBrycTe TEKyLEero ropa npoun-
AYT Onmnosvuuio  Aa: HOHOHa
(3 Juno) - 4 asrycta 1 Upuaa
(7 Iris) - 16 aBrycta. O6a He-
6ecHbIx Tena B 310 Bpemsi Oy-
AYT HAXOAMTbCS Ha YAAAEHHbIX OT
ConHLA y4yacTKax CBOMX 0powuT,
MO3TOMYy WX HbIHELLIHWE NEPUO-
Abl BUAUMOCTU CAEAYET OTHECTM
K HebaaronpuatHbIM. 25 aBrycta
NPOW30MAET ABE aCTEPOMAHBIX OK-
KyAbTaLMK, AOCTYMHbIX HabAloAe-

uactHoct, B 1861 u 1992 r.*
ocTaBWAa «Ha NamsTk» 0 cebe pon
Mepcena - BTOPOM MO MOLLHOCTU
METEOPHbIM MOTOK 3eMHOr0 Heba.
B Tekyllem roay MakcvManbHoe
4acoBOE UMCAO «MaAAIOLLMX 3BE3A»
oxuaaetcs B Houb ¢ 12 Ha 13 aB-
rycta, HE3aAOATO A0 MEepPBOMN YeT-
BEPTU /\YHbl, TO €CTb YCAOBUSI AASI
HaBAIOAEHWI NoToKa ByayT GAM3KM
K ONTUManbHbIM. Hepenel nosxe

1 BMB N°7, 2005, ctp. 40
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HEBECHDIE COBbITHA ABIVGTA

HaCTynaeT MUK akTMBHOCTK Bonee
cnaboro notoka LIMrHua, papuaHT
KOTOPOro HaxOAUTCA B CO3BE3AMM
Nebes.

NPOTUBOCTOAHUE
DAANEKOIO FTMrAHTA.

HentyH - camasa yaaneHHas
or ConHua nnaHeta COAHEYHOM
CUCTEMbI — MPOWAET KOHdUrypa-
LMIO NPOTUBOCTOAHKA 27 aBrycta.
B 310 AeHb 3eMAsi oKaxeTtca HAu-
X€ BCEro K YCAOBHOM NPSAMOM, CO-

eAVHAIOWEN LEHTPbl  AEAAHOM0
rMraHTa M Halero AHEBHOrO CBe-
TMAa. YCAOBMA BUAMMOCTM Hen-
TyHa TOCTENEHHO YAyYLLAIOTCA
no Mepe NpUBAMXKEHUS ero K He-
6ecHoMy aKBaTopy. YAydllaroTCs
TaKXe YCAOBUSI AASI HAOAOAEHWI
BeHepbl (Mo Beuepam), tOnute-
pa u Mapca (no ytpam), YpaHa
(BO BTOpOM MOAOBMHE HOuM); Ca-
TYpH, HA0BOPOT, K KOHLY MecsiLa
HAYHET CKPbIBATbCs B BEYEPHMX
CyMepKax.
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HuAM B Poccuitickon ®epepaumu.
B xoae 0aHOM M3 HKX 50-Kunome-
TpoBas OueaHa (224 Oceana) »
3aKpoeT 3Be3py G- BEAMUMHbI '.
HIP 17588, pacnoAOXeHHyl0 B
3BE3AHOM cKonAeHuu Maeapsl. K
COXaAeHWo, noAoca Hauboree o
BEPOSATHOrO MOKPLITUS MpPOAEra- '
€T B OCHOBHOM MO MaAOHaCEeNEH- ®
HbIM paloHam PO mexay 03epom

®
balnkan 1 yctbem peku A\eHbl. )
ABFYCTOBCKMiA @
«3BE3AONAA,. 7 9@ i
Mepuroanueckas Kometa - ® =

""' . " .|"7.'.;' .. " G
'. i

Ceudra-Tattaa (109P/Swift-Tuttle),
conmxaBliascs ¢ CoAHueM, B

Bupumsiit nytb acteponaa tOHoHa (3 Juno)
B nione-asrycte 2013 r.

Bugumbiit nytb acteponpa Wpuaa (7 Iris) no co3sesauio
Bopones B aBrycre-ceHtabpe 2013 r.

KANEHAAPb ACTPOHOMWYECKWX COBbITUN (ABIYCT 2013 T".)

1 14" \yHa (D = 0,24) B 2° ceBepHee
AnbaebapaHa (o Teabua, 0,8™)

3 9"AyHa (® = 0,11) B anoree
(8 405833 Km OT UeHTpa 3emMAn)
21" A\yHa (D = 0,08) B 5° 1o>kHee
IOnuTepa (-1,9M)

4 9"A\yHa (D = 0,06) 8 6° Io>kHee Mapca
(1.6m
Actepowna KOHoHa (3 Juno, 8,9™)

B NpoTnBoCcTOsIHUK, B 1,701 a.e.
(254,4 MAH. KM) OT 3eMAn

S S"AyHa (D =0,03) 85’ 1oKHee
Mepkypus (-0,5™)

6 21:50 HoBonyHue

9 23"AyHa (D =0,09) 85’ io)kHee
BeHepbl (-4,0™)

N 12-13" AyHa (D = 0,20) 3aKpbiBaeT
3Be3ay y Aesbl (4,7™). SIBA€HVE
BUAHO Ha tore SIkyTun, B 3abalikanse
n Npruamypbe

12 8-10"AyHa (d = 0,28) 3akpbiBaeT
Cnuky (o Aesbl, 1,0™). SIBAEHVE He
BUAHO B BocTo4HOM MoAywapumn
Makcumym baecka
AOAIONEepUoANHecKon NnepemMeHHon
38e3abl R Kaccuonen (4,7™)

13 6"AyHa (@ =0,38) B 3° Io>kHee CaTypHa

(0.8M
MaKcrMyM aKTUBHOCTU METEOPHOIro
noTtoka MNepcenabi

ions 2013

(6onee S0 meTeopoB B 4ac;
KOOPAWHaTbl PaANGHTa:
o =3"07™, § =58°)
14 10:55 A\yHa B ¢ha3e nepson YeTeepTn
1S 15-16" AyHa (® = 0,64) 3aKkpbiBaeT
3Be3ay y 3meeHocua (4,5™)
AN HAbAloaaTeneln BocTo4Horo
IKasaxcTaHa u 1ora LleHTpanbHOM
Cnbupn
17" A\yHa (@ = 0,64) B 6° ceBepHee
AHTapeca (o CkopnuoHa, 1,0™)
16 Actepouna Npuaa (7 Iris, 7,9™)
B NpoTmnBoCcTOSsIHMN, B 1,176 a.e.
(176 MAH. KM) OT 3emAn
17 18:22 Actepona TomenAnH
(2443 Tomeileen, 15,5™) 3akpbiBaeT
3se3ay HIP 8349 (8,2™). 3oHa
BNAMMOCTN: BOCTO4YHbIN IKa3axcTaH
19 1"AyHa (D = 0,94) B nepuree
(8 362264 Km OT ueHTpa 3emAn)
20 Makcrmym akKTUBHOCTN METEOPHOIro
notoka LUnrHnasl (okono 10 meTeopos
B 4ac; KOOPANHATLI PAAVSHTA:
o =19"20™, § =55°)
21 1:45 NonHoAyHVEe
12" AyHa (M =1,00) 8 4° ceBepHee
HentyHa
24 22" MepKypuin B BEpXHEM COEAVHEHUN,
8 2° ceBepHee CONHLA
6" AyHa (® = 0,88) B 3° ceBepHee
YpaHa (5,7™)

14-16" AyHa (® = 0,85) 3akpbiBaeT
3Be3ay ¢ PbIb (4,2™). SIBAeHve
BWAHO Ha tore LleHTpansHomn Cnbupn,
B8 3abalkanbe, Npuamypee, SIkyTun,
Ha AanbHem BocTtoke

25 13:48-13:50 Actepouna Haka (1246
Chaka, 13,7™) 3aKkpbisaeT 3s8e3ay TYC
2299-258 (8,9™). 30Ha BMAUMOCTW:
BocTo4HbIn KasaxcTaH
17:33-17:37 Actepoua OueaHa
(224 Oceana, 13,8™) 3aKpbIiBaeT 38e34Ay
HIP 17588 (6,4™). 30Ha BNAUMOCTW:
3abavikanebe, 3anaaHasn SIkyTus

27 2"HenTtyH (7,8™) B NPOTUBOCTOSIHAN
Makcumym brecka
AOArONeproAnHecKkomn nepemeHHom R
TpeyronbHuKa (5,4™)
Makcnmym bhecka
AOArONeproAnHecKkon nepemeHHom R
Opna (5,.5™

28 9:35 /\yHa B (ha3e nocnesHeln HeTBepTu
19" AyHa (® = 0,46) B 2° ceBepHee
AnbaebapaHa

31 0"AyhHa (D = 0,26) B anoree
(B8 404882 Km OT ueHTpa 3emMAn)
Makcnmym bhecka
AOArONeproAnHecKkon nepemeHHom R
Nebean (6,1M)

Bpems BcemrpHoe (UT)
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HoBonyHue

[MepBas 4eTBEPTH

MonHonyHne

[MocnenHAsa yeTBEPTH

Bup Heb6a Ha 50° ceBepHO LUMPOThI:

21:50 UT

10:55 UT

01:45 UT

09:35 UT

1 aBrycta — B 0 4acoB JIETHErO BPEMEHMU;
15 aBrycta — B 23 4aca NeTHero BpeMeHu;
30 aBrycta — B 22 4yaca N€THEro BPEMEHN

MonoxeHus JlyHbl gaHbl Ha 20"

BCEMUPHOIO BPEMEeHW yKka3aHHbIX Aat

YcnoBHbIe 0003HA4YEHUS:

i+ paccesHHOe 3Be3HOe cKonneHue

@ LapoBOe 3Be3HOE CKOorJieHne
© ranaktumka
7 anddy3Hagd TYMaHHOCTb
-O- NnaHeTapHas TYMaHHOCTb
% pagvaHT MEeTEeOpPHOro NoToka
— 9KAMNTMKA

HebEeCHbI 3KBaTOP

lNonoxeHusi naaHeT Ha opbuTax
B aBrycte 2013 r.

6 aBrycrta

14 aBrycra _

21 aBrycta

28 aBrycTa AT | > | g X N N

Iepcenge!
9.07 - 17.08

Ha vouked]

HaGO
*
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1
1
1
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N\
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Meprypnd
e
Bengpa *
b
o
=
Femm
i
-
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e
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HenT
H
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Amuntpua Appawesa
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BuaumocTb nnaHer:

Mepkypuih — He BUOEH

BeHepa — BeyepHsas (ycnoBus 6naronpuaTHble)
Mapc — yTpeHHAqa

OnuTep — yTpeHHsas

CaTtypH — BevyepHas

YpaH — yTpeHHsas (ycnoBus 61aronpusiTHole)
HenTyH — BUAEH BCIO HOYb

'{}l ﬂlf!pa r pgyﬂec
MET7— _T’_ ". .

Mepkypuii BeHepa Mapc fOnutep
(03.08)

# . -] a

Bug nnaHet 15 aBrycta 2013 1. \

CarypH YpaH HentyH

/
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DAHTACTUKA

Maiik Ffennpux

UHTYUT

a KOCMOAPOME MHOrOTbICAYHbIE TOAMbI, MOAMLMSA OTTECHSAET

3€eBakK 3a CMeLIHO BbICTaBAEHHbIN Bapbep. K Ham, BNpoUeM, 3T0

He OTHOCHTCA. Mbl — HE 3eBaku1 AU, BEPHEE, HE BNOAHE 3EBaKM.
Mbl - COTPyAHUKM «3eM3BE3AA», €AMHCTBEHHOW OpraHuM3auun Ha
3emAe, BeAQOLWEN KOCMUYECKMMU NOAETaMM 3a NpeaeAbl COAHEYHOMN.
Tak uTo Mbl - BHYTPU Bapbepa M HAXOAMMCSI Ha KOCMOAPOME MO AOATY
CAYXObl. XOTsi UMEHHO 6e3 Hac TPOMUX 3AeCb Bbl NPEKPACHO 0BOLWAMKCH.

- Ewe noavaca, - roBoput Kum.

Mol ¢ Onadom pa3om KuBaem. Yepe3 noayaca Ha MOCAAOUHYHO
NAOLLAAKY AONKEH  MPU3EMAUTBCS  «AHTEM» -  MEX3BE3AHMK,
yWeALnH K cucTeme Tay Kuta noatopacTa AeT Ha3aa M A0 HEAABHETO
BPEMEHU CUMTaBLUMIACS NOrMOLIKMM. U He NMpoCcTo NpU3eMAUTbCH. 3a
NoCAeAHME ABaALATb AET 3AECh COBEPLUMAM NOCAAKY YETbIPE BEAOMbIX
aBTOMAaTUKOW 3Be3AOAETa. Bce - ¢ MepTBLIMM 3KMNaxamu Ha 6opTy.
KomaHpa xe «AHTes» - xuBa. YactnuHo: BTopon Hasuratop CTuBeH
Keppwu 1 Bpau Auans Cemak. MoaTopa Beka Ha3ap B 9KMMNaxu elle
3aUMCAAAM XKEHLLMH...

- BoT OH, - wenyeT y MeHsa Hap yxom Onad.

B Hebe - cBeTras Touka. OHa CHUXaeTcs, yBeAMUMBAETCA B
pasmepax W HabupaeT SpKoCTb. A 3akpbiBato rAasa. Ha 6opry
«AHTES» CO AHA B3A€Ta MPOLIAO BOCEMb C MOAOBMHOM AeT. CTUBEHY
Keppw cenuac Tpuauatb nAtb, Avaun Cemak - Ha ABa ropa MeHblUe.
MX PpPOACTBEHHMKM YMEPAM BEK Halap. PenaTMBUCTCKUN 3dOekT,
TyAbITb ero. Ha cekyHay npeactaBasto cebsi Ha Mecte Keppu. MeHs
nepeaAeprusaert.

Tak uAM MHaue, «AHTeW» OTMPaBAAAM BCAenyto. loaTopacta Aet
Ha3ap, yepes3 4YeTBepTb Beka NocAe OTKpbITUA npuHumMna OpaoBa-
[pabbe, MHTYUTOB elle He H6bIn0. To ecTb, cKopee Bcero, HbIAU, HO UX
He NPYHUMAAW BCEPbE3 U CUMTAAW BE3YHUMKaMK. AO Tex nop, Noka
KaKoMy-T0 BPUTAHCKOMY YUYEHOMY HE MPULIAO B TOAOBY, UTO BE3EHWEe
€CTb BEAMYMHA, KOTOPYIO MOXHO M3MEPUTD.

* k%

Knm npoberaet raazamu CNUCOK KaHAMAATOB, 3aTeM MOAHWMAET
B3IASIA HA MEHS.

- lWectb u3 cta ABapuati, - MPOM3HOCUT KUM 3apyMuMBO. -
Ckaxute, AAHOL, AABHO X04y Bac CNPOCUTb... Kak Bbl BUAWTE 3TO?

- NMpoctute?

- Kak Bbl, UHTYUTbI, CTaBUTE AMArHO3? — K1M LLeAKaeT naabLamu,
noabupasa croBa. - Kak MMeEHHO onpeaensieTe, Bbibupaerte... yept!
Buaute xe Bbl uto-T0? UAn uyBcTBYeTe? UAN... Bbl nOHMMaeTe?

A noHumato. HauanbHWUKYy oTAEA@ MO OTOOPY KAAPOB AOOOMBITHO
3HaTb, Kak NPOABAAETCH UHTYUTUBHOE NPEAYYBCTBUE Y TakuX, Kak f. A
OHO HUKaK He NposABAsieTCA. f NPOCTO MHOTAA 3HAO OTBET Ha BOMPOC
- «p@ A HeD. CornacHO pesyAsTaTaM MpoBeAeHHbIX B [apBapae
TECTOB, OTBET BEPEH B AEBSHOCTA CAyYasx U3 cta.

- A1 He Mory 06bSACHUTb, — MPU3HAKOCh A. — ITO NPUXOAUT KO MHE
CMOHTaHHO. M BO3HWKAET U3 HUOTKYAQ.

ABCOAOTHOE BOABLUMHCTBO AOAEN CyAMT 06 OKpyXatoLem MUpe,
no3HaBas €ro OPraHOAENTUYECKW - Ha TAa3, Ha 3anax, Ha BKYC,
Ha CAyX M Ha ollynb. CUMTaHHbIE EAMHULLI — TaKWe, Kak 1 — elle U
WUHTYMTUBHO. HO rae pacnoAoXeHbl opraHbl MHTYUUMU U UYTO OHWU U3
cebs NPeACTaBAAOT, A He 3Hato. Kak Ha3blBaloTcA - TOXe (MHble
OCTPSAKKU YBEPSIHOT, UTO «3aAHULIAY).

- NapHO, — KMBaeT KM 1 3aunTbiBaeT MMEHa BCAYX: — KanutaH
Axo3ed Yotrepbpuax. Hasuratopbl Baaaumup CazoHos u LLiaomo 6eH

40 BcenenHas, NPOCTPaHCTBO, BpeMs)

Nuxak. boptuHxeHepbl Poapuro MoxTomns u Cameen AbosiH. Bpau Up
YeH Xya. Bce wecTtb B cnucke AyHcTpema. MopasnTeabHo.

Huuero nopasutenbHOro Ha camoMm Aene Het. Ckopee HaobopoT -
rnopasunTeAnbHo 6bIA0 Obl, Nonaau B cnucok Onada AyHcTpema Apyrve
Aoam. Onad - Mo ayonep, MHTYMT-90, Kak 1 . ITO 03HAYAET, YTO €ro
OTBETbI HAa BOMPOC «Aa-HET» TaKMe Xe, Kak U MOW, BEPHbI B AEBAHOCTA
CAyYasx u3 cta. KomaHay Habupaem Mbl BABOEM, HE3ABUCHMO APYT
OT Apyra. W, B COOTBETCTBMM CO CTaTUCTUKOM, AEBATb pa3 U3 AECATU
nepecekaemcs.

Mex3Be3AHO€E CyAHO «DEeHUKC» PaCCUMTaHO Ha LLECTb YeAOBEK. Vv
NPEeACTOWT COBEPLLUTL NOAET K Bete Boaones 1 obpatHo. Mo BpemeHu
Kopabasi NoAeT 3aMeT AecATb AeT. [10 BpeMeHu 3eMAM NPorAyT ABa
cToneTus. Hu mbl ¢ Onadom, HU 3aBKappamu Kum He 3HaeMm, coyaeTcs
AW NPOrHo3. N HuKoraa He y3HaeM. Ham BEAOMO AMLLb, YTO Ha BONPOC,
BEPHETCH AU TAKOW-TO, ECAM YUAET B NOAET Ha «PeHUKCe», HEU3BECTHbIE
HaM opraHbl UHTYWULMU OTBETUAKU «A@». UK «HET».

KomaHpay Ha «DeHUKe» Mbl NoABUpanu NoAropa. Kaxabli U3 cta
ABaALATM KAHAMAATOB NPOLLEA YePES «MPUMEPKY» — TaK Mbl Ha3blBAEM
npouecc ot6opa. OH COCTOUT U3 pa3paboTaHHbIX AN UHTYUTOB TECTOB,
pa3baBAEHHbIX AOCYXeW OGOATOBHeM HW O uveM. U npopoaxaetcs
npuMepKa A0 Tex Mop, MoKa WMHTYWT He MPUXOAUT K OTBETY. Tomy
CamMOMy - Ha BOMPOC «A@ UAW HET».

B Hawem cAyyae «HeT» O3Ha4aeT, UYTO0 KaHAMAAT, OKaXWCb OH
3aUMCAEH B KOMaHAY, Ha3aa He BepHetcs. MorbHET Av OH B MyTH,
yMpeT AM OT 6OAE3HU UAKM MponaaeT 6e3 BeCTU — Mbl He 3HaeM. Mbl
AULLb BUAWUM, UTO EMY «HE CBETUT».

A BOT Hacyer «pan...

A nonarato, 4t0 «A@» O3HauyaeT «ecTb LlaHcbl. Onad 6Gonee
ONTUMUCTUYEH, OH AobaBAsieT «xopoluue». [1poBepUTb, OAHAKO,
CYMEIOT AULLb HaLLW OTAAAEHHbIE NOTOMKKW. ECAM noxeAatoT.

Mbl He sicHoBMAALLME. He npeackasaTeAn ByAyLLETO U HE rapaTeAU
npowaoro. Crnpocu MeHsi, KTo ByAeT uepe3 AecsTb AET YEMMNUOHOM
MUpa MO TEHHUCY - A He oTBedy. AASt TOro, YTOObl MOAYYUTb TAKOW
OTBET, KaHAMAATa Ha YEMMUOHCKUM TUTYA HAAO AOCTaBWTb KO MHe. MAK
MeHS K Hemy. U BoT Toraa...

Mo AaHHBIM TeX Xe rapBapACKMX WCCAEAOBAHMM, BEPOATHOCTb
npaBUAbHOTO OTBETa 06pPaTHO MNPOMOLMOHAAbHA OTAAGAEHHOCTH
cobbITHA No BpemeHn. C koadpdrumMeHToM. 3HaueHne KoadpduumeHTa
rMoka HEeM3BECTHO - He XBaTaeT AaHHbIX. Ha roa Bnepea a1 MHTynuy ¢
TEM Xe AEBSIHOCTONPOLIEHTHbIM Moka3ateAeM. Ha Tpu - oH napaet Ao
BOCbMUAECHTU AEBATU. Ha BOAbLLME CPOKM — HE BbICUMTAHO, AAHHbIX
noka HeAOCTaTouHO. Ha ABECTH AT Briepea... focnoan, nomoru MHe.

* k%

Akunax «deHnkca» cGopMMpoBaH - y Hac bespense. Ha pabote
MyXM AOXHYT. PasBaekaemca ¢ Onapom B opasHKy. OH 6pocaet
MOHETY, 1 yraablBalo.

- Pewka. Open. Open. Open. Pelka.

MonaaaHue, kak 0b6bIYHO, AEBATL U3 AECATU. AOCTAaEM KOAOAY KapT
N MEHAEM OPASIHKY Ha KpacHoe-yepHoe. OT KapT NePexoAM K AOTO —
yeT-HeueT. Pe3yAbTaT OAMHAKOB.

KrM 3acTaeT Hac 3a U3yuyeHuem AMHUKM ToTaam3atopa. Mbl Aenaem
cTaBkW. Apyr Apyry Ha BO3AylHble AeHbrM. Camoe CAOXHOE AAA
UHTYyUTa - 60opbba C MCKylleHMeM cbirpatb. OHO, 3TO WCKyLUEHWe,
npecAeAyeT Hac, AaBUT, HE A@eT cnaTb No Hoyam. UrpaTb Ha UHTepec
WHTYUTaM 3anpelieHo. Mo 3akoHy. C yronoBHOW CTaTbel B cAydyae

www.universemagazine.com
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HapyweHus. CtaTba rpo3uT HEMaAbiM CPOKOM. M, TeM He MeHee,
CKOAbKO pas3 st BUAEA BO CHe, Kak cpbiBato 6aHk B MoHTe-Kapno 1au
0BOHYASIHO FOAOBOM AOXOA BYKMEKEPCKOM KOHTOPBI B dAMHOYpre...

- CtaptyeT HOBbIM NPOEKT, - coobuaer Kum. - A TOAbKO UTo BbIA
y rAaBHoro. C 3aBTpalLHEr0 AHS HauuMHaeM pabotatb. YTPOM Ham,
BCEM TPOUM, NPEACTOUT AATb MOAMMUCKY O HEPa3TAALLEHWMW.

Takoro y Hac elle He 6bin0. A neperasiabiBatock ¢ Onadpom.

- B uem peno? - cnpalumBaet oH. - O kakom HepasrAaleHnU peyb?

Bmecto otBeTa KMM CKapMAMBAET BCTPOEHHON B CTOAELLIHMLY
nepcoHanke oBaAbHbIA unn. Ha MoHWTOpe AMLO Auann Cemak - ero
ceiyac 3HaeT Ha 3eMae kaxpas cobaka.

-...NATas 0T 3BE3AbI NAAHETA, - FTOBOPUTAUAMSA. TOAOCY HEE TAYOOKUHA,
HO CAOBHO HaAOPBaHHbIM, MOA CTaTb BbIPAXEHUIO 6ENOKOXeEro,
Y3KOT0, MOYTU aCKETUUECKOTO AMLA C He MOAAABLUMMMCA KOCMETUKE
MOPLWIMHAMKU B YroAkax OOAbLUMX CepblXx Aa3. - HecoMHeHHas
LUMBWMAU3ALMA, TEXHOAOTMYECKWM pa3BUTasl, BOMHCTBEHHAs. «AHTEN»
NOABEPICS atake yepes ABOE CYyTOK NMOCAE BbiXxOAA M3 BUTKa OpAoBa-
Mpabbe, Mbl eLLEe HE yCNeAn NOracuTb CKOPOCTb. ATakoBaAK BHE3arHo,
6e3 NonbITOK BOMNTH B KOHTAKT, MPaKTMYeckn 6ecnpuumnHHoO.

KM CMOTPWT Ha Hac MCNOAAODbS.

- Bonpocbl? - poHSAET OH.

BonpocoB HeT. Bce NoHATHO 6€3 HuX.

- Onepaumss BOeHHasi, - roBoput KumMm. - OKOHYaATEABHO
ellle HUYero He pelleHo, HO, CyAst NO BceMy, K Tay Kuta nonaet
6oeBas ackaapa. 1o cAoBaM rAaBHOrO, NPOEKT KAaccHdULMpOoBaH
no paspsaay «A» - ype3BblYaiHOM BaXHOCTW. OMHAHCUMpPOBaHUE
HeorpaHWYeHHoe, Ha peaAn3aumio OpoLlieHbl BcCe pPecypchbl
yenoBeyecTBa. UTO A0 HAc ¢ BamMM - HaM npuaetcs otobpaTb

ions 2013

HECKOABKO COTEH COAAAT. 3@ BECbMa KOPOTKUI CPOK.
* k%

CepxaHT-kKomMaHaep Aync ABuaa. ABaauaTb AeBSITb AeT. Bocemb
60eBbIX OMepaLuii, TPU PaHEHWUs, MeAanel MOAHa rpyAb. BHelHe
MOXOX Ha rOPUAAY. BbinAueHHas YeAtoCTb, TAyBOKO NocaxeHHbIe raasa,
BblAGIOLLMECSH HAABPOBHbIE AYTH.

- Kakoit Baw AobumbId LBeT? [ae npeanoyvTaete NPOBOAMUTbL
OTNYCK? KakoW TN XEHLUMH Bam HpaBWUTCA? - WMAET NpUMepka, A
3abpachbiBato cepxxaHTa BONPOCamMM.

- KpacHbii. Modur. Cucsctble, — KOPOTKO oTBeYaeT ABHAA.

- bouTtecb AU Bbl AAOBUTbIX HACEKOMBIX? 3MEN?

- f1 HMUero He 60toCh.

- Cnacwmbo.

OtBeT - «HeT. CepxaHT Ayuc ABUAa U3 peripa B cucteMy Tay Kuta
He BepHeTCH.

NeiteHaHT CtedaH BolHoBuMu. OTBET - «He™. Kanpaa Hukonaw
BenskoB. OTBeT - «He™. PapoBol Caitro Takamypa. OTBET - «HET».

K Houu 51 BbIBMBAIOCb M3 CUA. [IpUMEpPKaA LiAa BECb AeHb. Pe3yAabTat
HyAeBoW. Y Onada Toxe.

HaszaBTtpa cutyaumsa nosTopsietcs. M uepes aeHb. M uepes Hepento.
KrM XoAMT MpayHee Tyuun. Hac ycuamsatot Tpems uHTyntamu-80. Ewe
OAHa HEAEAs, pe3yAbTaT MPEXHUN.

lhaBHbIV BbI3blBaET K cebe. PacxaxnBae
AAMHHbIN, YCTaAbIN.

- MoTeHuManbHas ONacHOCTb AAA YEAOBeYecTBa, — FOBOPUT OH.
- Cyaa no 3anucsam c «AHTesi», OHM OT Hac OTCTatoT. HeHamHoro.
Kak TOAbKO TaM OTKpOKT npuHuMn OpaoBa-Tpabbe - BbIMAYT
B MEX3BE3AHOE NPOCTPaHCTBO. U Toraa...

no KabWHETY — CYTYAbIN,

BceaenHas,, npocTparcTeo, spemst 41




DAHTACTUKA

O6BbACHATb, UTO «TOrA@», HE HAAO, MOHATHO U TaK.

- CKOABKO Y Hac BpemMeHKU? - cnpalunsaet Kum.

- He 3Halo, - rAaBHbIM NOXMMaET naedamu. - Mecau. Moxet
6bITb, MOATOPA. MEeAAUTb HEAL3S, ECAM HE HaWMAEM AOAEN — MOAETST
Te, KTo 0TOOp He npoluen. Kamukaase. MHdopmaumns 06 ypoBHe Tay-
KUTSIHCKOM UMBUAM3ALMU HaM HEOOXOAMMA - XW3Hb FOPCTKU AOAEN
B A@HHbIX YCAOBMSIX HE UMeET 3HaueHusl. Ho HyxeH oauH. XoTa Obl
OAVMH, KOTOPbIM BEPHETCA. Kak rapaHTus, Uto BEPHETCSt XOTA Obl OAMH
3BE3A0AET. [ycKal He rapaHTUs, NyCcKan AaXe HaAexAa.

Mprumepkn npoponxatotcs. KanutaH Papx CupukoHpa. Oteet -
«HeT». CTapwwmit cepxaHt AuH YaHr. OTBeT - «Hem™. PapoBoW AHTyaH
Nexe. OTBET - «HeT».

* k%

HaBepHoe, noatopa Beka Ha3ap /Auvamio Cemak cuutanu
Kpacasuuen. Celuac ee, noxany, MOXHO Ha3BaTb MUAOBUAHOW. C
HaTSKKOW.

AVAMIO MPUCAGA K HaM TAaBHbIW. [IpocuA ee NoBCNOMUHATL. Bee
NoAPAA, AtoBble MEAOUU, HA BCAKMIA CAyUai.

- Bpaa Av A cmory Bam nomoub, - roBoput Auamsa. - Bce, uto 8
3Hana 1 BUAEAA, AQBHO M HEOAHOKPATHO M3AOXEHO M 3adUKCUPOBaHO.

- Pacckaxwure, 4to Bbl UyBCTBOBaAM, — npolly f. - Koraa... Koraa
3TO CAYYMAOCS.

- A Huuero, - Auausi yablbaeTcs, U AMLO €e BHe3anHo
npeobpaxaeTcsi, MOAOAEET, CKBO3b YCTAAyd MacCKy MpOrAsiAbIBatoT
eABa AM He AeTCKasa HeNoCPeACTBEHHOCTb W AOBEPYMBOCTb. -
Coscem-coBcem. MepBbii NUMAOT BPOCUA KOPabAb B MPbIKOK, i HE
ycneAa HWYero nouvyBCTBOBaTb. A 3aTem npuwen cTpax. Bmecte ¢
neperpy3kon, YyAOBULLHOM, HE 3Hat0, Kak Ham co CTMBEHOM yAaAOCb
BbDKMTb. M NOTOM elle 4eTbipe ropa.. — YAbIOKa cCAeTaeT ¢ AMua,
BHOBb MpeBpallas ero B YCTaAytd Macky. - [loaymepTBbii, eaBa
ynpaBAsieMbli KopabAab C AECATHIO NPOLEHTAMKU PACYETHOrO SKMNaxa
Ha 6opty. MocTosHHOE OXMAaHWe cMepTu. Bot, cobcTBeHHO, U Bee.
MHe eXEeHOLLHO CHATCA KOLIMapbl, i He MOry cnaTb, CHOTBOPHOE He
nomoraert. f He repol, noHumaeTe? Hukakoi He repoit. A He AOAXHa
6blAa TOrAa cornaluaTbes!

Avans 6e33ByyHO naadet. Onad BCTaeT, HaAMBAET B CTakaH BOAbI
n3 rpadurHa, MOAHOCUT.

He 3Hato, Kak MHEe NPUXOAWT B FOAOBY 3Ta MbICAb. HO OHa MPUXOAMT,
M A Ha CeKyHAY 3amupato. W, He caepXaBLUUCh, LUYMHO BblAbIXatO
BO3AYX, KOTA@ OCO3HAl0 OTBET — «HET.

- Tl TOXE? - cnpawwmBaeT Onad, Koraa 3a Ananen 3axAonbiBaeTcs
BXOAHAs ABEPb.

- Yto «Toxe»?

- Npumepsa ee...

A u4yBCTBYtO, 4TO KpacHeto. [otom coobpaxato, UTO «ToXe»
O3HayaeT - A He OAMHOK. Onad NpoBEA NPUMEPKY MapaAAeAbHO CO
MHOW.

- Aa, - npusHatock . - [pokasiTas pabota. XOopoLllo XOTb He
npumepua ceba BMeCTe C Hew.

Onad otBOpauvBaeTcs, a A CUXY, BLEMUBLLUMCH B MOANOKOTHUKM
KpecAa U cTapasch YHATb APOXb. XOUYETCA 3aCBETUTL camoMy cebe no
MOpAE - Tak, utobbl OT AyliW, ¢ pa3maxy. B ronose cymbyp, 1 AULb
OAHO CAOBO ObeTcsi B BUCKU. TO, KOTOPOE Sl TOABKO YTO OCO3HAA, KOTAa
NPUMEpPUA Ha NOAET Hac oboux. Bmecte - Avanto u cebs.

«Aa! = KPUUWT BO MHE KTO-TO OUYEHb YYXKOM M NMOCTOPOHHMI. - Ag,
Aa, Aal' Y Bac ecTb LWaHCbl, ECAM BABOEM!»

MeaAeHHO, 04YEHb OCTOPOXHO A BHOBb npumepsto Auamto. OTBeT
- «Hem. Cebs. «<Hem™. Hac BaBoeM. OTBET - «Aar. «Aa. Aa. Aa. Aa...»
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NewteHaHT CtedaH BonHOBMY. [lpumMepka B W3MEHUBLUMXCS
ycnoBusix. OTBeT - «He™. Kanpan Hukonait beasikoB. OTBET - «HET.
CepxaHT-kKoMMaHAep Ayuc ABuaa. OTBET - «par.

42 BceneHHas), NpoCTpaHCTBO, Bpems!

Y HUX ecTb LWaHChl. Y HekoTopbix. B Tom cayuvae, ecam ¢ 6oeBoi
3CKaapon B cuctemy Tay Kuta yray A 1 BbIBLUMIA CyAOBOM Bpay AvaUs
Cemak. He 3Hato, Kak 06bACHUTbL 3TOT BbIBEPT. 3HAO AMLLb, YTO 3TO
HecrnpaBeAAMBO.

Uto byaeT cO MHOWM, ECAV OHa cornacutca? f He xody AeTeTb. He
xenato. He xenato nbitath cyabby. A He Bepto. Hu camomy cebe,
HU OAady, HM TPOMLE MPULLIABIX MHTYUTOB - HUKOMY. A HMKAKOM He
BOEHHbI, HE 3BE3AONETUMK, 1 BOIOCH OTUAAHHO, 6OKOCh KPOBU 1 BOAK.
U cTpaxa. 1 1 B caMoAeTe-To AeTaTb 6OHOCH.

Matocb Hepeato, Apyryro, Mecsil. f nonaa B 3aBUMCUMMOCTb. B
3aBMCUMOCTb OT peLUEHUs HE3HAKOMOM, NO CyTW, ucTepuuku. OHa
COrA@CUTCA, U MEHS NPUHYAAT, 3acTaBAT. A eCAM paxe HEeT - 5l He
BbIAEPXY. 1 B rA@3a AOAAM CMOTPETb He cmory!

- HUKTO He MOXET Bac 3actaBuTb, AHOL, — FOBOPUT KUM BEXAMBO
1 BecctpacTHo. Ero y3kue Kopenckue rnasa He BblpaxatoT HUYEero. —
370 Ball BbIBOP, AHOLL, UCKAOUMTEABHO BaLll.

f1 He BblaepxuBato. Mopalo 3afaBAEHWE Ha YBOAbHEHWE, Kum
NOAMMUCLIBAET He AAAA. Hecy raaBHOMY. C MEeHA AOBOALHO, K YEPTAM.
[ycKall AeTUT KTO YrOAHO, TOAbKO He fi. Tlyckan Onad. Ax aa, ero
npuMepKa Aana OTBET «HET» B A0ObIX coueTaHusx. MaeBaTtb. He noaeuy.
ByAb NpokAsiTa Ta MWHYTa, Koraa si npumepua cebs. Xots... Onad
HaBepHAKa NPUMEPAA NAPaAEABHO CO MHOW, M yTauTb pesyAbTar He
yAanoch 6bl B A06OM cayuae.

Y rnaBHOrO B kabuHete - ctopnpus. Auana Cemak CyTyAuTCs,
XMeTcsi B KpecAao. Ceruac OHa Moxoxa Aaxe He Ha CMepTEAbHO
YCTaAyto, M3MOXAEHHYID HOYHbIMWU  KOWMapaMu  MWAOBUAHYIO
XEHLUMHY, @ Ha 3aTpaBAEHHOTO 3BEPbKA.

OcTaHaBAMBatlOCb B ABEPSX, CMOTPIO Ha Hee, 3aTeM AeAato war
Bnepep, APYroi. MaBHbIW, cTapascb cTynatb 6HecllymHo, orvbaet
MeHs, 60UKOM BTUCKMBAETCA B ABEPb, NPUKPLIBAET €€ 3a COOBOM.

- MoszaBuepa ymep CTuBeH, - roBopuT Anamsa Trxo. - Obliee
UCTOLLLEHNE OpraHu3ma, CepAevYHan HeAOCTaTOYHOCTb. Tenepb MOsi
ouepepb. Y MeHsa 60Ablle HUKOTO HeT. M Huuero. CTo NATbAECAT AT
pasHULbI C AHOOLIM U KaxabiM. U s nopymana... - AMAMS BCKUAbIBAET
Ha MeHS raasa. - f noAymMmana, MOXeT bbiTb...

- Y10 Tbl NOAYMana? - A He 3amMeuato, 4to 06paLLAkOCh Ha «Tbli».

- 310 BeAb He NpPOCTO Tak, - AMAMA MOYTU WwenyeT. — Yro-To
npou3onaeT Tam. Hy, Tam, koraa Mbl BbIMAEM M3 MOCAEAHETO BUTKA.
Yro-T0, TpEbYIOLLLEE MIHOBEHHbIX PELIEHUH, UHTYUTUBHbIX. [103TOMY C
WHTYWUTOM Y Hac NOSIBATCSA LUAHCHI.

- «Y Hac»? - 3XOM NOBTOPSIHO £1.

-Y Hac ¢ Toboi. MoxerT, byAeT Tak, uTo s nomory Tebe. Uau elle Kak-
HUbyab. HeBaxHo. A 6otock, cMepTeAbHO 60toCk. 1 HEHaBKXY cebs 3a
TO, UTO cAenana. Toxe HeBaXxHO. Buepa s noanucana KOHTPaKT.

* k%

B kasvHO npoxnapHO, HapsiAHO M Beceno. U AtopHO. Toaxoxy
K PYAETOYHOMY CTOAY, CTaBAKO Ha KpacHoe. YABavBatoCb, TeMepb Ha
yepHoe. CHoBa Ha KpacHoe. Ha 3epo. He raaas, crpebato BbiMrpbiLL,
6pocato 3a CNUHY HanapHUKy: «0bHaAUYb». ABUratoCh K CTOAY bakkapa.

- Knacc, AAHowW, - roBOpUT HamapHUK, CepXaHT-KoMMaHAep Ayuc
ABuna. - Kaacc, amuro.

A urpato BCHO HOYb, HE AyMasi HX O YEM U HU O YeM He 3ab0TsCh.
3aBTpa yTpoM AyMC MOAOXMT BbIUIPbIL Ha cyeT CTuBeHa MoATopaLKky.
310 HalWw ¢ AMAMEN CblH, €lle HE POXAEHHbIN, AOHOPCKME KAETKW
3aMOPOXEHbI B reHeTU4eckoM 6aHke. OH POAWTCA, KOrAa Mbl BEPHEMCH.
MNAM ecav Mbl HE BepHEMCS. A eCAn BEPHETCA OAMH M3 Hac.

A He 3Hato, 4YTO O3HayaeT «pa». BO3MOXHO, y HAC eCTb LUaHChI.
Bo3amoxHo, xopowue. BO3MOXHO paxe, 4To AEBATb M3 AECATU. A
BO3MOXHO, UTO UX HET BOOOLLE.

A penato nocaepHtoo ctaBky. OcTanoCb ABa AHSI, MEHS HE YCMNeT
3apepxatb. M pookasaTtb, UTO Urpan UHTYUT, HE YCMEHT.

MocnesaBTpa. MNocnae3aBTpa Mbl yrAeTaeM.

www.universemagazine.com
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KAK 3AKA3ATb UEHbI*

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

NPeAonAaTbl HAAOXXEHHbIM NAATEXOM.

: 2003-2004 rr. 8 rpH. 30 py6. Onnata NpoM3BOANTCS MpH
‘ (063) 073-68-42; (499) 253-79-98, 2005 8 rpH. 30 py. ONGHAH AYPHANOE B NONTOBOM

(067) 370-60-39 (495) 544-71-57 3 2006 Srpn.  40py6,  OTACNGHH, OGLLZR CTOWMOCTs
3aKa3a GyAeT COCTOATH M3 CyMMapHO#

@ 02152, Kues, 123056, MockBa, : e O 50 py6. CTOMMOCTV XXYPHANOB 110 YKa3aHHbIM
AHenpoBckas Hab., 1-A, 0. 146 nep. M. THwHHckuii, A. 14/16 2008 8 rpH. 60py6.  yeyamumaarbi3a nouTOBbIE
2009 8 rpH. 70 pyb6. yeayru. MHopmaLmio 0 Hauuu

PETPOHOMEPOB MOXHO MOAYYHTH
B KUEBCKOW U MOCKOBCKOH PEAAKLMAX
110 yKa3aHHBbIM BblLLE TEAEDOHAM.

info@universemagazine.com www.sky-watcher.ru/shop 2010 8 IpH. 70 py6.
www.universemagazine.com elena@astrofest.ru ¢ Ne3 2010 12 rpH. 70 py6.
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hopmaT 210)(145 MM ———  jopmaT 2]Dx14§ IMM —l : dhopmat 210x145 mm

METKAR NepenseT, B4 cTp. ¢ A MErKWiA NepenaeT, 64 cTp. € uan, N [ . MSITKIFA NepenAET, 72 CTP. C A
ueHa 30 rpH. BCEAEHHA . ueHa 30 rpH. sceasiuan |- ueHa 30 rpH.
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KOCMMYECKMM AETEKTUB

P{!i'c't'h}'h"!h'?rh‘h|\'..\I':|'.I.\'J!{.$f>’«’t TIEHBLE I MPRAHECKIE
CIPANIEe L OO wocwonabma

JK1M3Hb BO BCEAEHHOM LJEHA MEYTDI

200 WCK QI 1 Kl Harihg

WO MITRC KM AT TR TI

_ _ KOCMUYECKWUUN AETEKTUB
Ie uckarb ¥ KaK Ha COOPHYUK paccKasoB # & &' " PaccekpeueHHblE, ManOM3BECTHbIE U TRArMueckne
C60pHMK cTarel i HayuHas aHTacTka NpoAONKaeT OGTaBaTbest . CTPaHMLIbI UCTOPHM KOCMOHABTUKM
CEOPHIK CTaTeN MOCBALLEH TEME XH3HM e o . OAHMM 13 HanBOAEE NONYAARHBIX AUTEPATYPHbIX " . CO60pHUK cTatem :
BO BceneHHOW. Kuakb Ha Haluel naaHete ' XaHPOB. ABXE He MbITaAch CONPOTMBARTECA ~ * A\opora 4enoBEYeCTEa k 38634aM He COCTOSIAG U3
MHOroo6bpa3Ha B CBOWX MPOSIBAEHUSX. . MIPEANOUTEHNAM HaLLIMX YHTaTENEN, PEAGKLIMOHHIN OAHMX ycrnexoB. MoKOpUTEAN KOCMOCa MO3HaA
OHa CyLLECTBYET B CaMblX 3KCTPEMAABbHbIX - - KOMEKTUB (BCEAEHHOM...» MPUHSA DeUJeHVI_é . M-TopeYb Heyaau - NpasAa, O H X CPEACTBa
ycroBusx. OHa BeCbMa: okMBYyYa» — BCE aBTOPbl -~ cobpartb NOoA OAHOW 0BAOXKOM YaCTb PACCKAZ0B, MacCOBOW MHGOPMALK yﬂOMMHaI\M HaMHOro
NPeACTaBAEHHbIX CTaTel He COMEeBaroTCA uto. - -, NMyOAMKOBABLLMXCA B XypHane. Hapeewmcs, 4To 1o pexe, HeKoTopble NOAPOBHOCTH, B CBOE | °
OHa MOXET CyLLIECTBOBATb B 6€3rpaHNMHOM: . HE MOCAeAHMI MOAOBHBI COOPHIK, 1 YKTaTEAN BPEMS YKPbITbIE MOA IPUPOM «COBEPLUEHHO
KOCMOCE, Ha' MAAHETax BOKPYr@Be3A, Ha * OyayT MIMETb BOBMOXHOCTb OCBEXWTh B NaMATH CEKPETHO», CTAAU U3BECTHbI LLIMPOKON MyBAnKe
WX CMYTHUKaX, U HABEPHSAKA — Ha YPOBHE * . HalLM CTPAHMLBI, @ TAKXKE 03HAKOMMUTLCA C CPaBHUTEABHO HEAGBHO.
MUKPOMMPA... TOABKO KaK'ee HalTu U ' NPOUBBEAEHUAMM, MO TEM UAW MHBIM MPUYMHAM He
MAEHTUOULIMPOBATL? : 0nyb6AMKOBAHHBIMM B XXYPHaALHOM BapUaHTe.

FOTOBATCA K U3ARHWIO KHUTH HA CNEAYVIOWHE TEMbI: -

YTO MOKHO VBUAETb HA HEBE @ A OCTHREHUA KOCMONOIHH 3A NOCNEAHME 100 JNET o «TEMHAA
MATEPHAn U «TEMHAA IHEPTHA» @ HCTOPHA OCBOEHWA KOCMOCA o 3ATAZIKH BOSHUKHOBEHMA,
NMPOLBETAHHA U THGENW APEBHUX HAPOZ0B M UMBMITHIALKN o CEOPHHE HAVYHO-
¢AHTABTH'IEBHHK PA(}I}I{A:'IIIB

' " KAK3AKA3ATb
BIIBEI’HTE IIIIIIIWHI : YKPAUHA POCCUSA

HOHHEH“HHIBBBGTBEHHBH (063)073.6842 (1992537998

(067)370-60-39 (495) 544-71-57

bH Bn [ OTE““ Cigfs T 02152, Kues, 123056, Mocksa,
- T AnenpoBckas Hab., 1-A, 0. 146 nep. M. TuwuHCKui, A. 14/16
WBCEMEHHAA, !
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