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Appec: yn. Bnapumupckas, 45-a, ct. MeTpo «30/10Tbie BOPOTA».

Ten. pna cpasok: 050 960 46 94

Ha co6panuu 6yaer npeacTaBneH AOKNaj
«BbicOKO3HepreTnyeckan BceneHHas: mpoueccs 3a npeaenaMu 3eMHON HaAYKU»

b

Bxop,
: nmo aboHeMeHTaM
@ ' lloMa yyeHbIX.
A CtonmocCTb TOA0BOTO

aboxneMenTa
50 rpH.




Ne9®(110)’

COAE POKAHUNE

>

2 CenTabps 2013

WERATEAPSSRUR MAYURS BARTEAPRMA RTPRAR B3 AlirintnAn

BceAeHHas

MPOCTPRHCTBO-BPEMS)

Hapnuwossie
TNaHeTsl

- . : \..-crzni_gm'{ HAACCH

Oprannyecku
MOJIEKYILbT

B }{OCMOCG

* PO, ﬁIIII HE, llKH‘l ICl
B #

Kapnukossie mnaxeTst
ConHeyHoN CUCTEMB
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Opranuueckue MoJyeKyJbl Xporuka MKC 32
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«XKap-nTuua» B Mupe

TalaKTUK 14 focynapcTBEHHOTO
BTOpOE CBUZAHUE KOCMMUUYECKOro areHTcTea
COJIHEYHAA CUCTEMA YKpauHbl, UHGOPMaLUMUOHHO-
CO 3B€37laMu aHaAAMTUYECKOrO LieHTpa
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New Horizons
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deccop, BuLE-Npe3naeHT YKpauHCKOM
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HAH YKpauHbl, ZOKTOP ¢.-M. HayK,
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Yuusepcuteta um. T. LLieB4eHKO
TopauneHko A.C. — MNpe3naeHT rpynnbl
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Yupeautenb U u3patenb

Un «TpetbA nAaHeTa»

© BCEJIEHHAS, npoctpaHcTBO, BpeMs —
N9 ceHta6pb 2013
3aper1cTpupoBaHo ocyAapCTBEHHbIM
KOMUTETOM TeNeBUAEHUs

1 PaAMOBELLaHHs YKPaHbI.

Caupetenbctso KB 7947

071 06.10.2003 1.

Tupax 8000 3K3.

OTBETCTBEHHOCTb 3a J0CTOBEPHOCTL
HaKTOB B Ny6AMKYEMbIX MaTepuUanax
HecyT aBTOPbI CTaTei
OTBETCTBEHHOCTb 3a J0CTOBEPHOCTL
MHOOPMALUK B PEKNaMe HECYT peKna-
Mozaren

lepeneyaTka WM MHOE UCTONb30BaHNE
MaTepuasnoB J0nyCKAeTCs TObKO

C MUCbMEHHOTO COracks peaaKLnm.
Tpy LUTUPOBAHUM CCbINKa Ha XypHan
obs3arenbHa.

®opmat — 60x90/8

OTrneyataHo B TUnorpadum

000 «Cnow»,

Kues, yn. Bopucnonbekas, 9.

1. (044) 592-35-06
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B BCENEHHAS

Amutpnit Bube

LloKTop pU3UKO-MaTeMaTHYECKHUX HayK, 3aBe/YIOLLHi OTAENOM

WUuctutyta actpoHomun PAH, MockBa

Opranunueckue

MOJ1EKVJ1bI B

BeckoHe4HO pa3HOObpasHble XiBble OpraH3Mbl
COCTOSIT 13 OrpaHN4eHHOro Habopa aTOMOB,
NOSIBAEHIEM KOTOPOIrO Mbl B 3H3HTEABHOW
CTeneH obs13aHbl 38e3aaM. Camoe MOLLIHOe
CODBITME B XI3H BCeneHHOM — BoAbLLIOM B3pwiB —
33NOAHIAO HaLL MNP BELLIECTBOM BeCbMa CKYAHOMO
XUMINHECKOro COCTaBa.

uuTaeTcs, uto O0ObEAMHEHWE HYKAOHOB (Npo-

TOHOB M HEMTPOHOB) B pacLUMPSAIOLLEMCA NPo-

CTPaHCTBE HE YCMEAO MPOABUHYTbCA AaAblue
reaus. Moatomy poranaktyeckas BeceneHHas bbina 3a-
MOAHEHA MOYTU UCKAKUMTEABHO SAPaMK BOAOPOAA (TO
€CTb MOMPOCTY NPOTOHaMM) C HEOOABLLOW - MPUMEPHO
yeTBepPTb N0 Macce - A0baBKoW IAep reaus (anbda-ua-
CTULL). BOAbLLE B HEW, HE CUMTAsA AETKMX INEKTPOHOB, HE
6bINO MPAKTUUYECKM HUUEro. Kak MMEHHO NMPOUCXOANAO
nepsuyHoe oboralleHue BceneHHol sappamu boaee
TAXEAbIX SAEMEHTOB, Mbl NOKa cKka3atb He MoxeM. 1o
cev AeHb He obHapyXeHa HU OAHA «NepBUYHas» 3BE3-
AQ, TO €cTb 0ObEKT, COCTOALLMI TOAbKO M3 BOAOPOAA M
reavs. CyLLecTBYIOT cneumanbHble NPOrpamMMbl MOMUCKa
3B€3A C HU3KMM COAEPXAaHUEM METAAAOB (HANMOMHUM,
YTO acCTPOHOMbI YCAOBWMAUCH Ha3blBaTb «MeTaAAaMMU»
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A EBponeiickas H(paKkpacHas kocMuyeckas o6cepsaropus Herschel oG6Hapyxuna

8 BTO (BMB N211, 2007, cTp. 4) cneKTpanbHbie «OTNEYaTKU» OPraHUyeCcKUX MoNeKy.
Ha aTom u3o6GpakeHun Ha MHGpPaKpacHblit CHUMOK TymaHHOCTM OpUOHa, NONYYEHHBIN
KocMuyeckum Teneckonom Spitzer (NASA), HanoXeH ee CNEKTP, CHATLINA cneKTporpacom
BbicoKoro paspewenus HIFI o6cepsatopum Herschel. O HarnagHo feMoHCTpUpyer ee
HacbIWEHHOCTb CIOXHbIMU MONIEKYNaMU: B CMEKTPe NIErKO 0TOXAECTBAAITCA IUHNUK
BO/ibl, MOHOKCMAA YTNEepoAa U IMOKCUAA CEpbl, @ TAKXKE OPraHUYeCcKUX CoeiMHEHNA —
thopmanbaeruaa, MeTaHona, AUMETUNOBOIO 3(hMpa, CUHUABHON KUCIOTBI U UX
M30TONHbIX aHanoroB. HenoanucaHHbie NUKK NPUHAANEXAT MHOTOYUCNIEHHBIM NOKa He
NAEHTUDULMPOBAHHBIM MONIEKYaM.

BceneHHas), NpOCTPaHCTBO, Bpems]

KocMmoce

BCE 3AEMEHTbI TAXEAEE TeAnst), U 3TW NPOrpaMmbl Mo-
Ka3blBaOT, UTO 3BE3AbI «IKCTPEMAABHO HU3KOW MeTan-
AMYHOCTW» B Halwen [anakTuke KparHe pepku. OHu
€CTb, Y HEKOTOPbIX PEKOPAHbIX IK3EMMAAPOB COAEPXa-
HWe, HanpuMMep, Xene3a yCTynaeT COAHEUYHOMY B Ae-
CATKM TbicsY pa3. OAHAKO TakMX 3BE3A - EAMHULBI,
1 BMOAHE MOXET 0Ka3aTbCs, UTO «B UX AULLE» Mbl UMEEM
AENO HEe C «MOYTU NepBUUYHbIMU» 0ObEKTAMM, @ NPOCTO
C KaKOW-TO aHOMaAKeW. B Lenom xe paxe B camblXx CTa-
pbix 3Be3pax fanakTUKKM COAEPXATCA M3PSAHbIE KOAW-
yecTBa YrAepoAa, a3oTa, KUCAOpPoAa M Bonaee TAXEAbIX
aToMOB. JTO 03HAuaeT, UTo Aaxe Hambonee ApeBHWE
rarakTMYeCcKue CBETUAA — B AEWCTBUTEABHOCTU HE Nep-
Bbl€: AO HUX BO BCEAEHHOW yXe UMeAUCh Kakue-To «da-
6pVKU» MO MPOU3BOACTBY XMMUUYECKUX SIAEMEHTOB.
Celtuac cuutaertcsi, 4to TakUMK Gpabpukamu Mor-
AU ObITb CBEPXMACCHUBHbIE 3BE3Abl TaK Ha3blBa€MOro
HaceneHua TpeTtbero (lll) Tuna. Aeno B TOM, UTO TAXe-
Able 3AEMEHTbl — He MPOCTO «NpunpaBa» K BOAOPOAY
W reAvto. 3TO BaXHble YYaCTHUKM MpoLecca 3Be3A0-
o06pa3oBaHus, KOTOPblE MO3BOAAIOT CXMUMatOLLEMYCA
NpoTO3BE3AHOMY Fa30BOMY CrycTKy cbpacbiBaTb Ten-
AO, BblaeAsitolleecst npu cxatuu.t Ecav AMWIKTL ero
TaKOro TENAOOTBOAQ, OH MOMPOCTY HE CMOXET CXaTb-
€A - TO eCTb HE CMOXET CTaTb 3BE3A0N... TOuHee, CMO-
XET, HO TOAbKO MpPU YCAOBMM, UYTO €ro Macca O4Y€eHb
BeAMKA - B COTHM M TbiCAYM pa3 OoAblLe, YeM Yy CO-
BPEMEHHbIX 3Be3A. [MOCKOAbKY 3BE3pa XMBET TeM
MeHblle, Yem 60Ablle ee Macca, NepBble TUraH-
Tbl CYLLECTBOBAAM OYE€Hb HEAOATO. OHM MPOXMAM KO-
pOTKME SIPKUE XM3HW U B3OPBAAWUCb, HE OCTaBMB
HUKAKOrO CAeAd, KPOME aTOMOB TSXKEAbIX INEMEH-
TOB, YCNEBLIMX CUHTE3UPOBATLCA B UX HEAPAX UAM 06-
pa30BaBLUMXCA HEMOCPEACTBEHHO TNpW  B3pbiBax.?
B coBpemMeHHOW BceneHHOM npaKTMyecku epuH-
CTBEHHbIM MOCTABLUMKOM TSXKEAbIX SAEMEHTOB IBASIETCA
3Be3AHan aBoAoLMSA. B Hanbonee 3HaUUTEABHON cTene-
HW TabAuLy MeHaeneeBa «3aMOAHSIIOT», CKOpee BCEro,
3Be3Abl, Macca KOTOPbIX MPEBLILIAET COAHEUHYO Bonee
yeM Ha nopsAok. Ecan Ha ConHLE M APYTUX MTOAOOHBIX CBE-
TUAAX TEPMOSIAEPHbIN CUHTES B AAPE HE 3aX0AMNT AdAbLLE
KMCAOPOAA, TO BoAee MacCUBHbIE 0ObEKTbI B MpoLiecce
3BOAKOLMU NPUOBPETAIOT «AYKOBUUHYIO» CTPYKTYPY: MX
AAPa OKPYXEHbI CAOSIMU, U YeM TAybxe croi - Tem 6o-
A€€ TAXEAblE SAPA B HEM CUHTE3UPYIOTCA. 3AECh Lienoy-
Ka TepMOSIAEPHbIX NPEBPALLEHMI 3aKaHUMBAETCH YXe
He KUCAOPOAOM, a XeAe30M, C 06pa3oBaHMEM NPOMEXY-

1 BMB N°11, 2008, cTp. 5
2BMNB N210, 2005, cTp. 11

www.universemagazine.com



TOUHbIX AAEP — HEOHA, MarHusi, KPEMHUS, CEPbI U APYTUX.

Utobbl 060ratiTh BceneHHyto 3TOM CMecbto, Mano
CUHTE3MPOBATb aTOMbl — HYXHO €eLle U BblIOPOCUTb KX
B MEX3BE3AHOE MPOCTPAHCTBO. 3TO MPOUCXOAWUT MpU
BCMbILLIKE CBEPXHOBOW: KOrAa y 3BE3AbI 06pasyertca xe-
AE3HOE AAPO, OHa TEPAET YCTOMUMBOCTb 1 B3PbIBAETCS,
pasbpacbiBasi BOKPYr cebs 4acTb MPOAYKTOB TEPMO-
ApaepHoro cuHTesa.® MonyTHO B pasaeTatoLleincs 060A0u-
Ke NMPOWCXOAAT peakLmnm, MOPOXAAIOLLME SIAPa TsXeAnee

xenesa. K noxoxemy pesyastaTty NpUBOAAT U BCMbILLIKK
CBEPXHOBbIX APYroro Tmna - TEPMOSAAEPHbIE B3PbiBbI
Ha 6eAblX KapAMKax, Macca KOTOpbIX M3-3a nepeteka-
HWA BELLECTBA CO 3BE3AbI-CMYTHUKA UAM BAAropaps CAK-
AHUIO C APYrUM BEAbIM KAapPAMKOM CTaHOBMTCS GOAbLLE

SBMB N21, 2006, ctp. 17; N°5, 2006, cTp. 22; N°4, 2007, cTp. 16;
Ne5, 2008, cTp. 6
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Bbonbwas TymanHocte Opuona (BT0) - OAHa.I/I3 GrmKaimx
obnacrei 3Be3f006pa3oBaHms, cogepKallas 6onbuune
. . ' KOJIMYeCTBa rasa, NbiM U HOBOPOXKAEHHbIX 3BE3.
0AHOBpPEMEHHO 3Ta TYMAHHOCTb ABACTCH O0AHOM U3 KPYNHEHLNX
«XUMUYECKMX habpuK» B Haweil fanakTMKe, Npuyem ee UCTUHHAA
«MOLHOCTbY», PAaBHO KaK U NYTU CMHTE3A B HE MONIeKYN
MeK3Be3HOr0 BelecTBa, acTpOHOMaM NOKa He COBCEM MOHATHBI.
370 M306pakeHmne NONYYEHO C NoMoLybio Kamepb! WMpoKoro nonsa
(Wide Field Imager.gamera), ycTaHOBNEHHON Ha 2,2-MeTPOBOM
Tefieckone MPG/ESO, o6cepsatopun Jla Cunbs B Yunu.

B

npeapena Yanppacekapa (1,4 COAHEYHOM Maccehl).

B oborateHre BceneHHOM PIAOM IAEMEHTOB — B TOM
UMCAE YIAEPOAOM W A30TOM, HEOOXOAMMBIMU AAA CUHTE3A
OpraHUYecKrX MOAEKYA — 3aMETHbIN BKAAA BHOCAT Takxke
MeHEeE MaCCUBHbIE 3BE3AbI, 3aKaHUMBAOLLIME CBOH) XMU3Hb
06pa3oBaHeM 6EAOr0 KapAMKaA U PaCLLMPSAIOLLENCSA NAaHe-
TapHOM TyMaHHOCTW. Ha 3aBepLuatolem atane 3BOAKOLMK
B MX 000AOUKAX TaKXe HaAuMHAT MPOUCXOAUTL SIAEPHbIE
peaKkumu, YCAOXKHSIIOLLIME AAEMEHTHbIM COCTaB BeELLECTBa,
no3xe BblOpacbiBAEMOro B KOCMUUYECKOe MPOCTPaHCTBO.*

B wtore mex3Be3pHOe BELLECTBO [aAaKTUKK, 1 MO cew
A€Hb COCTOfILLEe B OCHOBHOM M3 BOAOPOAA U FEAUSsl, OKa-
3blBaeTCA 3arpsi3HEHHbIM (MAM O0BOOTaLLEHHbIM — 3T0 YX
KaK MOCMOTPETb) atoMamMu 6onee TAXKEAbIX INEMEHTOB.

4BMNB Ne5, 2005, cTp. 6; N°3, 2007, cTp. 21; N26, 2008, cTp. 28;
Ne1, 2009, cTp. 27

BceneHHas, NpoCTpaHCTBO, Bpems]

ESO/Igor Chekalin
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Bykmuncrephynn

«ByKnboNbI») = e CprKTypr cocroswue’
W3.4eTHOro Yyncna (HO He MeHee 60) yrnepoaHbIx aTOMOB,
coeauHeHHbIX B'NOA06UeE y30pa PyT60NbHOFO MAYA — BNiepBble
6b1n11 06HAPYKEHDI B CMEKTPax naaHeTapHoi TyMaHHoCTU B Manom:
MarennaHosom O6nake (MMO), oAHOM U3 GAMMKANLLIKMX K HaLeN :
lfanakTuke 3Be3pHbIx cucteM. OTKpbITME COBEpPLUIMAA B UiONe

2010 r. pa6ouas rpynna KocMuyeckoro-Teneckona Spitzer (NASA),
Beayuiero HabnioaeHns B uHgpakpacHom auanasoqe. 06was
Macca copepialmxca B TYMAHHOCTU ynnepeHoOB BCEro )

B NATb Pa3 MeHblUe MACcChbl 3emnn,

Ha doHe cHumka MMO, caenaHHoOro TeNecKonom Spltzer,_ NnoKa3aHo
yBeJIMueHHoe U306pakeHue fiNlaHeTapHOM TYMaHHOCTU (MeHbLIas
Bpe3Ka) U HailieHHbIX B Heil MoneKyn (ynnepeHa (6onbLas
Bpe3skKa), cocToAwmx u3 60 atomos yriepoaa. K Hactosauemy
BpeMeHU Y)Ke Nony4eHbl.CO0OLIEHHUA 0 PerncTpaunn xapaKkTepHbIx
NUHWIA NOA0GHBIX MONIEKYN B CNEKTPax 06bEKTOB, PacnooKeHHbIX

B npepenax Mnedtoro lytu.

3TV aTOMbl NEPEHOCATCA OOLLUMMU «TeUEHUSAMWU» Tanak-
TUUYECKOrO rasa, BMECTE C HWM CryLLaKTC B MOAEKY-
AIpHble 0bAaKa, MONaAAKT B MPOTO3BE3AHbIE CTYCTKU U
NPOTONAGHETHbIE AUCKM... UTOObI B KOHEYHOM UTOTE CTaTb
YacTbto MAAHETHbIX CUCTEM U TEX CYLLECTB, KOTOPbIE X
HaceAstoT. Mo KpalHel mepe, OAMH NPUMEP Takoi 06u-
Taemol MAaHeTbl HaM WM3BECTEH BMOAHE AOCTOBEPHO.

OpraHuKka 13 HeopraHMKun

3eMHas XM3Hb — BO BCAKOM CAy4Yae, C Hay4yHOM Tou-
KW 3pPEHUSA — OCHOBaHa Ha XMMWW U MPEACTABAAET CO-
6010 Lenoyky B3aMMONpeBpaLleHnit MoAekyA. [paBaa,
He KaKnx-HMByAb, @ BECbMa CAOXHbIX, HO BCE-TaKW MOAE-
KyA — KOMOUHALMI aTOMOB YIAepPoAa, BOAOPOAA, KUCAO-
poaa, a3oTta, pochopa u cepbl (M Napbl AECATKOB pexe
BCTPEYatOLLUMXCA IAEMEHTOB) B Pa3AMYHbIX MPONOPLMAX.

YeCcKoro (LmaHata aMMOHMSA). 3TV ONbITbl CTAAM NEPBbIM
LWaromMm Ha nyTM K BaXHEeWWen KOHUENUUW — Npu3Ha-
HUIO BO3MOXHOCTM 3@POXAEHUS XU3HU U3 «HEXMBbIX»
WMHIPEAMEHTOB. B KOHKPETHbIX XMMUYECKMX TEPMMHAX
ee BnepBble COOPMyArpoBan B Hauane 1920-x ropos
coBeTCkuit Buonor AnekcaHap OnapwH. Mo ero mHe-
HUIO, CPEAOVM AAST BO3HUKHOBEHMWSA XM3HW Ha 3eMAe CTa-
A@ CMECb MPOCTbIX MOAEKYA (@aMMMaKa, BOAbl, METaHa
W Mp.), U3BECTHAsA Cenuvac Kak «MepBUYHbIA OYAbOH».
B Hem noa BO3AEWCTBMEM BHELLHWUX «BMPbLICKOB» 3HEP-
My (Hanpumep, MOAHWUIA) HEOUOAOTMUYECKUM MyTEM
CMHTE3MPOBAAMCb MNPOCTENLUME OPraHUMYECKME MOAEe-
KYAbl, KOTOpblE 3aTeM 3@ OY€Hb AAMTEAbHBIM CPOK «CO-
6panvcb» B BbICOKOOPraHW30BaHHbIE XMBbIE CyLLECTBa.

JKCNepUMEHTaAbHbIM  AOKa3aTeAbCTBOM  BO3MOX-
HOCTM OPraHUYeckoro cMHTe3a B «NepBUUYHOM OYAbOHE»
B Hauyane 1950-x rop0B CTanv BHAMEHUTbIE OMbITbl XPOA-

B cocras CAOXHOCTb A@Xe CaMbIX MPUMUTUBHbBIX ©KMBbIX» MOAe-  Aa KOpu u CtaHan Muanepa (Harold Urey, Stanley Miller),
MOJIEKy L KYA AOATOE BPEMSA MellaAa Pacrno3HaTh B HAX OObIUHbIE  3aKAOUABLUMECS B MPOMYCKAaHWUM SAEKTPUUECKUX pa3psi-
OPTaHUYECKUX XUMUYECKME CoepnHeHus. CyLecTBOBAAO NPEACTaBAE-  AOB CKBO3b CMECH NEPEUYMCAEHHbBIX BbILLE MOAEKYA.® Ye-
COeaNHEeHUN HWE O TOM, UTO BeLLECTBa, BXOAAILLME B COCTAB XMBbIX  PE3 Napy HEAEAb SKCIEPUMEHTA B 3TOM CMECU HaXOAMAH
00693aTeNbHO OpraH13MOB, HaAeAeHbl 0COBbIM KAUECTBOM — WKM3HEH-  BOoraTblit aCCOPTUMEHT OPraHUKM, BKAKOUAS MPOCTeiLLIne
BXOJIAT ATOMbI HOM CHUAOM», MOITOMY 3aHUMATLCA WX U3YUEHMEM AOAK-  AMUHOKUCAOTBI M caxapa. JTa HarAsAHas AEMOHCTpa-
yrnepona Ha cneuranbHan OTPACAb HayKW — OpraHMueckKas XMMUsA.  Lisi POCTOTbl abuoreHesa uMena OTHOLLIEHHE HE TOAbKO

OAHUM M3 MEPEAOMHbIX MOMEHTOB B WUCTOPUM XM- K MPOBAEME MPOUCXOXKAEHUSA 3EMHOM XU3HM, HO U K 60-
1 BOZOPOAA

MUK cuuTatotcs onbitbl Opuapuxa Bénepa (Friedrich
Wohler), kotopbii B 1828 . BNepBble CUHTE3WPOBAA
MOYEBUHY - OPraHWYeckoe BELLECTBO - U3 HEopraHu-

B BcenenHas, NPOCTPaHCTBO, BpemMS

Aee macliTabHon npobaeme XW3HUM BO BceneHHo:
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NMOCKOAbKY HUKGKME 3K30TUUECKME YCAOBUA AASICUHTE3a
OopraHuWkn Ha MOAOAOK 3eMAe He TpeboBaAUCh, AOTHY-
HO 6bIAO Obl AOMYCTUTb, YTO NOAOBOHbIE MPOLECCHI UME-
AW MECTO (MAM BYAYT UMETb MECTO) Ha APYrMX NAGHETaXx.

MNMounckn Np13HaKoB >KN3HU

EcAn A0 cepearHbl XX Beka B kauectBe Haubo-
Aee BEpPOSATHOTrO mMecta obutaHus «bpaTbeB Mo pasy-
My» paccmaTtpuBancs GakTMuyecku TOAbKO Mapc, To
NocAe OKOHYaHWMA BTOpoW MMPOBOM BOWHbLI YCTAHOB-
AEHUE KOHTAKTOB Ha MEeX3BEe3AHbIX PACCTOAHMAX cTa-
AO KasaTbcsi AeAOM Banxanwero byayuiero. MMeHHO
B TO BpeMs 3apOAMANCH OCHOBbI HOBOW HayKW, Haxo-
ASILLENCA Ha CTbIKe aCTPOHOMMUU M Buonoruu. Ee Hasbl-
BalOT MO-pasHOMY - 3K306MOAOTMA, KCeHobMoAoTHUS,
610acTpOHOMMKA - HO Yalle Bcero ynotpebasietcs Ha-
3BaHue «actpobronorusa». U oAHUM U3 camblX HEOXH-
AAHHBIX aCTPOOUOAOTMUECKMX OTKPLITUI 3@ MOCAEAHUE
AECSATUAETUS CTAaAO OCO3HaHMe Toro ¢akra, yto npo-
CTENLWUM «KUPTMUYUKAM» XU3HU HE BbINO HEOHXOANMO-
CTW CUHTE3MPOBATLCS HA 3EMAE 13 HEXMBOI MaTEPUH,
B «NepBUYHOM ByAbOHE». OHM MOTFAM NOMaAaTh Ha Ha-
Ly MAQHETY yXe B roTOBOM COCTOSIHWW, OO opraHu-
Ueckne MOAEKYAbl, KaK BbISSCHUAOCb, B M306MAUK
NPUCYTCTBYHOT HE TOABKO Ha MA@HETaXx, HO U — YETO U3Ha-
YaAbHO AaXe He MOAO3PEBAAM — B MEX3BE3AHOM rase.

MOLLHENWNM WMHCTPYMEHTOM AASl M3YYEHWS BHe-
3eMHOr0 BELLECTBa SABAAETCA CMNEKTPAAbHbIN aHaAKU3.
OH OCHOBaH Ha TOM, UTO 3AEKTPOHbl B aTOME Haxo-
AAATCS B COCTOSIHUAX — WAM, Kak MPUHSATO FOBOPWTb,
3aHMMaOT YPOBHU — CO CTPOrO OMPEAEAEHHbBIMU IHEP-
TMAMU, U MEPEXOAAT C YPOBHS Ha YpPOBEHb, M3Ay4as
WAWM MOrAOLLAsA GOTOH, IHEPrns KOTOporo paBHa pas-
HOCTM 3HEPTUI HAYaAbHOTO 1 KOHEYHOro YpOoBHS. Ecan
aTOM HaXO0AMTCS MexXAy HabAtopaTeEAEM W KaKMM-AW-
60 UCTOYHMKOM cBeTa (Hanpumep, dpotochepoit ConH-
ua), oH byaeT «BblepaTb» U3 CMEKTpa 3TOr0 UCTOYHUKA
TOAbKO GOTOHbI OMPEAEAEHHbIX YacToT, CMOCOOHbIE Bbl-
3blBaTb MEPEXOAbl 3SAEKTPOHOB MEXAY 3Hepretuue-
CKMMM YPOBHSAIMM A@HHOrO atoma. B cnektpe Ha aTux
yacToTax MosiBATCA TEMHbIE MPOBAAbl — AMHUU MOIAO-
eHus1. TIoCKOAbKY Habop ypoBHEN MHAMBUAYAAEH He
TOABKO AASI KAGXAOrO aToMa, HO M AASI KaXAOrO MOHa
(aTOmMa, AMLLIEHHOrO OAHOTO MAM HECKOABKMX SAEKTPO-
HOB), MO Habopy CNEKTPaAbHbIX AMHUI MOXHO HaAeX-
HO YCTAHOBMUTb, KaKMe UMEHHO aTOMbl UX MOPOAUAW.
Hanpumep, no amHuAM B cnektpe CoaHua U APYrux
3BE3A MOXHO Yy3HaTb, U3 YEro COCTOAT X aTMOCHEPHDI.

B 1904 r. WoxaHHec XaptmaH (Johannes
Hartmann) nepBbiM yCTaHOBUA BaXHblV GaKT: HE BCe
AMHUW B CMeKTpax 3Be3A BO3HMKAKOT B 3BE3AHbIX art-
Mocdepax. HekoTopble M3 HUX NOPOXAATCS aTOMaMK,
HaXoAALLMMUCS ropaspo bAMxKe K HabAtoAaTEAID - He
BO3AE 3BE3Abl, @ B MEX3BE3AHOM NPOCTPaHCTBE. Tak
6biAM BnepBble 0OHaApyXeHbl MPU3HAKK CyLLECTBO-
BaHWA MEX3BE3AHOro rasa (TouHee, TOAbKO OAHOTO
M3 ero KOMMOHEHTOB - MOHW3MPOBAHHOIO KaAbLMSA).

HeAb3si ckasaTb, UTO 3TO CTAAO LUOKMPYHOLIMM OT-
KpbITUEM. B KOHLE KOHLOB, noyemy Obl B MeX3BE3A-
How cpepe (M3C) He HaXOAMTbCH MOHU3MPOBAHHOMY
KanbUMIO? HO MbICAb O TOM, YTO B HEWM MOTYT NPUCYT-

CeHT56pb 2013

CTBOBATb HE TOAbKO MOHWU3UPOBAHHbIE W HEWTPab-
Hble aTOMbl Pa3AMUYHbIX SAEMEHTOB, HO U MOAEKYAbI,
AOATOE BpemMA Kasanacb ¢aHtacTuyeckon. M3C B TO
BPEMS CUYMTanaCb MECTOM, HEMPUIOAHBIM AN CUHTE-
3@ XOTb CKOAbKO-HWOYAb CAOXHbIX COEAMHEHWI: Kpaii-
HE HM3KME TNAOTHOCTM W Temnepatypbl AOAXHbI
3aMeANSITb  CKOPOCTU XMMWUYECKMX peakuuii B HeN
MPaKTUYECKN AO HYASl. A €CAM BAPYr Kakue-T0O MOAe-
KyAbl TaM BCE Xe MOSIBATCA, OHWM HEMEAAEHHO CHOBa
pacnapyTcsi Ha aToMbl MOA AEWCTBMEM CBETa 3BE3A.

MoatoMy  Mexay  OTKPbITUEM  MEX3BE3AHO-
ro rasa W nNpuM3HaHWEM CYLLECTBOBAHWUA MEX3BE3A-
HbIX MOAEKYA npownro 6oree 30 AeT. B KoHue
1930-x roA0B B YALTPAGUOAETOBOM 06AACTH CrieKTpa Obl-
AV HaWAEHbI AMHWUK noraoLleHnsa M3C, koTopble NnoHauva-
AY HE yAaBaNOCh NPUMUCaTh KAKOMY-AMBO XUMUUYECKOMY
anemeHTy. O6bsiCHEHUE 0Ka3aA0Ch MPOCTbIM W HEOXMU-
AAHHBIM: 3TW AUHWWM MPUHAAAEXAT HEe OTAEAbHbIM aTo-
MaM, a MOAEKyAaM - MPOCTEMLLIMM ABYXaTOMHbIM CO-
eaMHeHusaMm yraepoaa (CH, CN, CH'). AanbHenwwve
crnekTpanbHble HAOAIOAEHWSI B OMTUUYECKOM U YABTPAdU-
OAETOBOM AManas3oHax MO3BOAWAM OBHAPYXUTb AMHWU
MOFAOLLEHUSA CBbILIE AECHATKA MEX3BE3AHBIX MOAEKYA.

«MoAckaska» paAnoacTpoHOMNN

MOAAMHHBIM  PacLBET WCCAEAOBAHUIM MEX3BE3A-
HOTO «XMMMWYECKOr0 acCOPTUMEHTa» Hauyancs MoCAe
NOsSIBAEHWSA PaAUOTEAECKONOB.® AeNO B TOM, UTO aHepre-
TUYECKME YPOBHU B aTOMEe — €CAM HE BAABATbCS B MOA-
PO6HOCTH — CBSI3aHbl TOAbKO C ABUXEHUEM INEKTPOHOB

A AxTpaueH - apomaTUyecKoe coepuHeHne

C TPEeMA WeCTMYroNbHbIMU YINEePOAHBIMU LUKNAMMK,
«OKPYXXEHHbIMU» AeCATbIO aTOMaMun BOAOPOAA —
BCTPeYaeTcs, B YaCTHOCTH, B NPOAYKTaX KOKCOBAHUA
KameHHoro yrns. Ero cnektpanbHble NpU3Haku HefaBHO Gbinu
o6Hapy»eHbl B 06LWIMPHOM pernoHe 3Be34006pa3oBaHus

B co3Be3auu lMepces.

BOKPYI SIAPA, HO Y MOAEKYA, 0OBbEANHSOLLIMX HECKOAb-
KO aTOMOB,MMETCS AOMOAHUTEABHbIE «ABUXEHUS», OT-
paxatoLUMeca B CNEKTPE: MOAEKYAa MOXET BpaLlaThCs,
BMOPUPOBATb, 3aKPyunBaThCA... M C KaXAbIM W3 3TUX

¢ BMNB N212, 2005, cTp. 6; N°1, 20086, cTp. 4
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B BCENEHHAS

>

B mpombini-
JIEHHOCTM
CUHTE3 aMMUaka
ITPOU3BOAUTCA

B CIIeLNANIbHBIX
peakTopax rnpu
TEMIlepaTypax
cBbiure 400°C

W laBleHUN

B HECKOJIbKO
coTeH atmocdep

ABWXEHWI CBA3aHa HEprusi, Kotopas, Kak v aHeprus
3NEKTPOHA, MOXET UMETb AULLIb GUKCUPOBAHHbIN Habop
3HaueHun. PasanuHbie COCTOSIHUA MOAEKYASIPHOTO Bpa-
LLEHMS AU KOAEBAHMS TOXE Ha3bIBAKOTCS «yPOBHSAMM».
Mpy nepexoae C YPOBHS Ha YPOBEHb MOAEKYAA TaKXe
M3Ay4YaeT MAK noraoaet GoToH. BaxxHoe oTanumne cocto-
UT B TOM, YTO SHEPrMM BPALLATEAbHbIX M KOAEBATEABHbIX
YPOBHEW CpaBHUTEAbHO BAM3KKM. MO3TOMY MX Pa3HOCTb
HeBeAUKa, U GOTOHbI, NOTAOLLAEMbIE AMBO U3AYYaEMblE
MOAEKYAOM NPU NEPEXOAE C YPOBHA Ha YPOBEHb, Mona-
AQOT He B YALTPADUOAETOBbLIM U AaXe HE B BMAWMMbIN
AVManasoH, a B MHOpPaKpacHbIi (konebaTenbHble nepe-
XOAbl) M B papnoaManasoH (BpallaTeAbHble NEPEXOADI).

CoBetckuit actpodusmk KMocud LLKnoBCKMI nep-
BbIM 00paTMA BHWMaHWe Ha TO, UYTO CMEKTPaAbHble
AMHWN U3AYYEHUS MOAEKYA HYXHO UCKaTb B PaAUOAM-
anasoHe. KOHKPEeTHO OH nucaAn nNpo MOAEKYAY (TOUHee,
cBOBOAHBIN papukan’) rruppokcuaa OH, koTopas npu
OMPEAEAEHHbIX YCAOBUAX CTAHOBUTCA WUCTOUHMKOM pa-
AVOU3AYUYEHUSI HA AAMHE BOAHBbI 18 cM, oueHb yA0OHOM
AN HabAOAEHUI ¢ 3eMAK.8 UMEHHO TMAPOKCHA U CTaA
nepBoi Monekynort B M3C, obHapyxeHHoW B 1963 T.
B XOAE PAAMOHAOAIOAEHWIA W AOMOAHMBLUEW CMUCOK
Y€ M3BECTHbIX ABYXaTOMHbIX MEX3BE3AHbIX MOAEKYA.

Ho panblie ctano uWHTepecHee. B 1968 1. 6blI-
AU OnybAMKOBaHbl  pe3yAbTaTbl HAOAIOAEHUIM  Tpex-
M YeTblpexaTOMHbIX MOAEKYA - BOAbl M aMMMUaka
(H2O, NH3). A TOAOM TO3Xe MOABMAOCH COObLLEHUe
06 oTKpbiTMM B M3C nepBoW OpraHUMYecKon MOAEKY-
Abl - GOpManbAermaa (HQCO). C Tex nop acTpoOHOMbI OT-
KPbIBAIOT MO HECKOAbKY HOBbIX MEX3BE3AHbIX MOAEKYA
©XEroAHO, Tak 4YTO Ceilyac MOAHOE WX UYUCAO MPEBbI-
CUAO ABE COTHWU. KOHEUHO, AOMMHMPYIOT B 3TOM CMW-
CKEe MpOCTble COEAMHEHMUS, BKAKOYAOLLIME OT ABYX
AO YETbIpEX aToMOB, HO 3HAUYWTEAbHYH 4YacTb (60-
A€€ TPETW) COCTaBASIOT MHOrOaTOMHblE MOAEKYAbI.®

V/IbTPA®UONETOBBIE ®OTOHbI

NOAULNKIUYECKUE

METAHON

APOMATUYECKUE

VINEBOJOPO/IbI

MOHOKCUA
VYIMEPOJA

AMOKCHA
VINEPOAIA

CUIUKATHAA
NbIIMHKA

0B0JIOYKA
HACBILEHHAA
OPTAHUKOU

0BO0JIOYKA

A Huskue Temnepatrypbl B MJIOTHbIX MeX3Be3/1HbIX ra30BO-NblJIeBbIX o6nakax no3BonsA0T
6OJ1I>I.I.IVIHCTBy ra3006pa3Hb|x BeLecTB KOHAEHCMPOBATLCA HA NOBEPXHOCTU MUKPOCKONUYECKUX
TBepAbIX YaCTUYeK nbinun, ¢OpMMpyﬂ NeAAHbIe KKOKOHbI». B 3TUX KOKOHax Noj AeicTeuem
KOCMUYECKUX ﬂy‘leﬁ U 3B€3HOro CBe€Ta N0OCTeneHHO NPOUCXOAUT CUHTE3 6onee CNOXKHBIX
CoefMHEeHWi (B TOM Yucne Monexkyn, BXoaaLmnx B COCTaB 3€MHbIX }KUBbIX OpraHMBMOB).

Aobpyto MOAOBMHY MHOTOATOMHbIX MEX3BE3AHbIX
COEAMHEHWI B 3EMHbIX YCAOBUSIX Mbl OAHO3HAYHO OT-
HecAn Obl K opraHuke: GopManbAerna, AMMETUAOBDIN
3bUP, METUAOBBIA M ITUAOBBIA CMIUPT, STUAEHTAMKOAb,
METUADOPMUAT, YKCYCHAA KUCAOTA... Camas «AAMHHasA»
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MOAEKyAa M3 UMCAa OTKPbITbiX B M3C 6bina HalpeHa
B 1997 1. B OAHOM M3 NMAOTHbIX CTYCTKOB MOAEKYAAPHO-
ro obraka TMC-1 B co3Be3ann Teabla. AAa 3eMAK 3TO
He o4yeHb 06blYHOE COeAMHEHME U3 CEMENCTBa LMaHo-
NMOAMMHOB, NpeAcTaBAsitoLLee cobol Lenovky 3 11 ato-
MOB YrA€pOAa, K OAHOMY KOHLY KOTOPOM «MPUKPENAEH»
aToM BOAOPOAA, K APYromy - atom asora. B atom xe
cryctke OOHapyXeHbl M Apyre opraHuyeckue Mone-
KyAbl, HO MO KaKWM-TO NMpUUYMHaM OH ocobeHHo 6orar
WMEHHO MOAEKYAAMMU LMAHOMOAMMHOB C YIAEPOAHBIMM
LenoykamMm pasaMyHomn AAMHbI (3, 5, 7, 9, 11 atomoB),
3a UTO MOAYYMA Ha3BaHWE «LUMAHOMOAUMHOBLIN MUK».

Euwle oAMH M3BECTHbIM 06bEKT ¢ 6oratbiM «opra-
HWUECKUM COAEPXaHWEeM» - MOAEKYASIPHOE 00AaKo
Sgr B2(N), pacrnonoxeHHoe BOAM3W LEHTpa Hallen la-
NAKTUKW B HanpaBAeHUKM co3Be3pma CTpenbua. B Hem
OTKPBITO 0COOEHHO MHOIO CAOXHbIX MOAEKYA. OAHAKO
OHO He 06AaAaET B 3TOM OTHOLUEHWU KaKOM-TO UCKAIO-
UMTEABHOCTBIO — CKOpee, TYT cpabaTbiBaeT 3GHEKT «Mo-
ucka nop ¢oHapem». OBHapPYyXEHUE HOBBLIX MOAEKYA,
0COBEHHO OpraHWYeckrx - OYeHb CAOXHAs 3apaua,
W HabAAGTEAM 3AUaCTyO MPEAMOYMTAIOT HanpaBAATb
TEAECKOMbl Ha Te y4yacTku Heba, koTopble C 6oAbLLen
BEPOSITHOCTbIO CyAAT ycnex.l® Mo3TomMy Mbl OYEHb MHO-
r0 3HaeM O KOHLEHTpauuuW OpraHuWkh B MOAEKYAAP-
HbIX 0bAakax Teabua, OpuoHa, CTpeabla, U MoUYTU He
pacnonaraem UWHOOPMaLUMen O COAEPXaHUU CAOX-
HbIX MOAEKYA BO MHOIUX APYrMX MoAOBOHbIX obrakax.
Ho 3T0 OTHIOAb HE 3HauuT, YTO OPraHWKU Tam HeT -
MPOCTO A0 3TWX OOBLEKTOB €LUE «@HTEHHbl HE AOLLAW».

TpyAHOCTU paclwndpoBKn

3pecb HEOHXOAMMO MOSICHUTb, UTO B AAHHOM CAyYae
03HAYaeT «CAOXHOCTb». \aXe 3AEeMEHTapHbI aHaau3
3BE3AHbIX CMEKTPOB - BECbMa Henpocras 3apada. Aa,
Habop AMHWIM KaXAOTO aToMa U MOHa CTPOro MHAMBUAYA-
AEH, HO B CMEKTPE 3BE3AbI APYI Ha APYra HaKAaAbIBatOTCA
AMHUU MHOTUX AECSATKOB 3AEMEHTOB, M «PacCOpPTMPO-
BaTb» UX ObIBAET OUEHb HEAETKO. B cAyuae Xe cnekTpoB
OpraHUYecKMX MOAEKYA CUTyaLMs OCAOXHAETCA cpasy
N0 HECKOAbKMM HanpaBAeHUAM. BOAbLUIMHCTBO MHOrO-
YUCAEHHDbIX AUHUIA M3AYYEHMSA (MOTAOLLEHMS) aTOMOB U
MOHOB MOMNaAaeT B Y3KUW CNEKTPaAbHbIM AMAna3oH, AO-
CTYNHbIA AAA HABAOAEHUI C 3eMAU. Y CAOXHbBIX MOAe-
KYA KOAMYECTBO AUHWI TakxXe MCYMUCASIETCS ThicAYaMM,
HO 3TW AMHUK «pa3bpocaHbl» 3HAUUTEABHO LLIMpPe — OT
6AnxHero MK-pnanasoHa (eAMHULBI U AECATKU MUKPO-
METPOB) A0 paAMoAManasdoHa (AECATKU CaHTUMETPOB).

AonycTuMm, Mbl XOTUM AOKa3aTb, UTO B MOAEKY-
AIPHOM 00AaKe MMEETCS MOAEKYAA aKPUAOHWTPUAA
(CH,CHCN). Anst 3TOTO HYXHO, BO-NEPBbIX, 3HaTb, B Ka-
KUX AMHUAX U3AYyYaeT aTa MOAEKyAA. HO AAA MHOTMX CO-
€AMHEHWI Takue AaHHble OTCYTCTBYHOT! TeopeTnueckne
METOAbI AGAEKO HE BCErpa Mo3BOAAIOT paccuutarth no-
AOXEHWE AMHUI, @ B AaBOpaTOpUM CMEKTP MOAEKYAbI
3ayacTylo He ypaeTcsl M3MEpPUTb, HampUMmep, NoToMYy,
YTO €€ CAOXHO BbIAEAWTb B UNCTOM BMAE. Bo-BTOPBLIX,
HeobXOAMMO pPaccyuTaTh OTHOCUTEAbHbIE WHTEHCUB-
HOCTU 3TWUX AMHUI. WX APKOCTb 3aBWCWUT OT CBOMCTB
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MOAEKYAbl M OT MapamMeTpoB CpeAbl (Temneparypbl,
MAOTHOCTU U Mp.), B KOTOPOW OHa HaxoAuTcs. Teopus
NMO3BOAWUT MpPEACKa3aTb, UYTO B MCCAEAYEMOM MOAEKY-
AIPHOM 0OA@Ke AMHUS HAa OAHOM AAMHE BOAHbI AOAX-
Ha OblTb B TPU pasa Apye AMHUK TOM Xe MOAEKYAbl Ha
APYTOM AAMHE BOAHbI. ECAM HaWAEHbl AMHUM Ha HyX-
HbIX AAMHAX BOAH, HO C HEMPaBUAbHbIM OTHOLLEHWEM
WHTEHCWMBHOCTEW - 3TO BECOMbIM MOBOA YCOMHMTLCSA
B NPaBWAbHOCTM UX MAEHTUdUKaLUMK. PasymeeTcs, AAs
yBEPEHHOTo 06HaPYXEHUA MOAEKYAbI HY)XHO MPOBECTH
HabAtoAEHMA 0BAaKa B MAKCUMAAbHO LUMPOKOM CrEK-
TpaAbHOM AManasoHe. Ho 3HauMTeAbHas 4yacTb JAEK-
TPOMArHUTHOTO M3AYUYEHUS] M3 KOCMOCA He AOCTUraeT
noBepxHocTM 3eMAn! 3HauuT, NPUXoAuTca AMOBO Ha-
OAOAATb CMEKTP MOAEKYAbl dparMeHTapHO B «OKHaX
npo3payHOCTU» 3EMHOM aTtMochepbl, UYTO, KOHEYHO,
He A0GaBASIET HAAEXHOCTM MOAYYEHHbIM pPe3yAbTa-
Tam, AMBO MCMOAb30BaTb KOCMUUYECKUIA TEAECKOM, UTO
YyAAETCs CAeAaTb KpanHe peako. HakoHel, He cTouT
3abbIBaTb, YTO AMHWWM WCKOMOM MOAEKYAbl MPUAETCS
BbIAEAATb CPEAM APYTMX MOAEKYA, KOTOPbIX TaM AECAT-
KM Pa3HOBMAHOCTEN, M Yy KaXAOW — TbICAYM AUHWW...

HeyAMBWUTEABHO MO3TOMY, UYTO K OTOXAECTBAEHWIO
HEKOTOPbIX «MPEACTaBUTEAEN» KOCMWUUYECKOM OpraHu-
KW aCTPOHOMbI MAYT ropamu. loka3aTeAbHa B 3TOM
OTHOLIEHUM wWCTOpUA obHapyxeHus B M3C ravum-
Ha - npocTeMlen aMMHOKUCAOTLLY XoTta coobLieHus
0 PerucTpaumMm B CMeKTpax MOAEKYASIPHbIX 0OAaKOB
XapaKTePHbIX MPU3HAKOB 3TOM MOAEKYAbl MOSBASAUCH
HEOAHOKPaTHO, GaKT ee HaAMuMS BCE elle He ABASIET-
¢ 06LLEenpU3HaHHbIM: XOTA MHOTME AMHWUK, Kak OYATO
6bl NpUHAAAEXALLME TAMLMHY, peanbHO HabAroAatoTCS,
APYyrMe ero OXWAAeMble AMHUM B CMEKTPAx OTCYTCTBY-
[OT, UTO AQET MOBOA YCOMHWTBCS B MAEHTUOUKALMM.

NabopaTopun me>k3Be3AHOro CUHTe3a

Ho Bce 3T0 - CAOXHOCTM HabAloAeHWI. B Teopum
3a NOCAEAHUE AECATUAETUS CUTYyaLMs C MEX3BE3AHbBIM
OpraHU4yeCcKkUM CHUHTE3OM CYLLECTBEHHO MPOACHWUAACD,
W Tenepb Mbl YETKO MOHUMaeM, YTo nepBOHaAYaAbHblE
NPeACTaBAEHUS O XMMWUYECKOM MHepTHoCcTM M3C 6bl-
AV HeBepHbIl. AAA 3TOr0, KOHEYHO, NMPULLAOCL NpeABa-
PUTEABHO MHOTO€ y3HaTb O ee cOocTaBe U QUINUYECKMX
CBOMCTBaX. 3HauutenbHasi AOAS 0O6beMa MeX3BEe3A-
HOro NPOCTPaHCTBA AEMCTBUTEABHO «CTEPUAbHA». OHa
3aMnoAHEHA OYEHb TOPAYMM W Pa3PEXEHHbIM ra3oMm
C Temnepatypamu OT TbiCAY A0 MUAAMOHOB KEAbBWHOB
W MPOHM3aHa XECTKUM BbICOKOIHEPreTUYECKUM U3-
AydeHreM. Ho nonapatotcsi B fanaktMke U OTAEAbHbIE
KOHAEHCaLUMN MEeX3BEe3AHOMo BELLECTBA, FAE€ Temnepa-
Typa HU3Ka (0T €AMHUL, AO AECATKOB KEAbBUHOB), @ MAOT-
HOCTb - 3aMETHO BblLLE CPEAHEN (COTHM 1 BoAee uacTuL,
Ha Kybuueckuit caHTUMETp). a3 B 3TWX KOHAEHCALMSX
nepemMellaH ¢ nblAbto, KoTopasa 3GPEeKTMBHO NOrAoLLAET
XECTKOE U3AYUYEHWE, B pe3yAbTaTe Yero Mx BHYTPEHHee
NPOCTPaAHCTBO - XOAOAHOE, MAOTHOE, TEMHOE - OKa3bl-
BaeTcsA YyAOOHbIM MECTOM AASI MPOTEKAHUS XUMUUYECKMX
peakumMii U HaKOMAEHUS MOAEKYA. B OCHOBHOM Takue
«KOCMMUeckue nabopaTtopumu» BCTpeUatoTes B yXe yno-

1 [ipyroe ee Ha3BaHWe — aMUHOYKCycHas kucnota (H,NCH,COOH)
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sBceneHHAST D

A TNonuumknnyeckne apomaruyeckue yrnesopopopbl (MAY) - Hanbonee cnoxHole
CoeiNHeHUA, 06HapyKeHHble B MeX3Be3[JHOM npocTpaHcTee. Ha 3ToM uHdpakpacHoM
CHUMKe 06nacTu 38e37006pa3oBaHus B co3se3ann Kaccuonen nokasaHbl CTPYKTYpbI
MOJIEKY/l HEKOTOPbIX U3 HUX (aToMbI BOAOPOAA — Genble, yraepoaa — cepble, KUCNOPOAA —
KpacHble), a TaKiKe HEeCKOJIbKO UX XapaKTepHbIX CMEKTPanbHbIX TMHUIA. YueHble
nonaraiot, uto B Gnuxaitwem Gyayuwem cnekrtpel MAY 6yayT MMeTb 0CO6YI0 LLEEHHOCTb ANIA
pacwndpoBKM XMMUYECKOr0 COCTABa MEX3BE3[HOM CpeAbl MeToAaMu UHGPaKPacHOM

CMNeKTpocKonuu.

MUWHaBLUUXCSE MOAEKYASIPHBIX 06Aakax. COBOKYNMHO OHU
3aHMMAIOT MeHbLLE NpoLeHTa 06Lero o6bema ranaktu-
YeCKOro AMCKa, HO B HUX COCPEAOTOUEHa MPUMEPHO No-
ANOBUHA MaccChl MeX3BE3AHOW MaTepun MaeuHoro MyTw.

OAEMEHTHbIN COCTaB MOAEKYASIPHBLIX 0OAGKOB Hanomu-
HaeT coctaB ConHUA. B OCHOBHOM OHM COCTOAT M3 BOAOPO-
A —TO4HEE, MOAEKYA BOAOPOAA H,, C HEGOABLLION «A00aBKO»
reansi. OCTanbHblE AAEMEHTbI MPUCYTCTBYHOT HA YPOBHE He-
3HAUUTENBHbBIX MPUMECEN C OTHOCUTEABHBIM COAEPXaHUEM
0KonO 0,1% (arst KUCAOpPOAR) M HWXKE. COOTBETCTBEHHO M MO-
AEKyA, BKAHOUAOLLWX 3TV MPUMECHbIE aTOMbl, TOXE OYEHb
MaAO MO OTHOLLEHUIO K CaMOW pacnpoCTPaHEHHOM MOAEKY-
ne H,. Ho nouemy atn Monekynbl BoobLue o6pasytotca? Ha
3emMne AN XMMUUECKOTO CUHTE3a UCTOAB3YHOTCS CrieLiant-
Hble YCTAHOBKM, obecneunBatoLLMe AOCTAaTOYHO BbICOKWE
MAOTHOCTM W TemnepaTypbl. Kak pabotaeT Mex3Be3AHbIi
XUMWYECKMI PEAKTOP» — XOAOAHBIM W Pa3PEXEHHbIN?

3AECb HYXXHO MOMHMTb, YTO aCTPOHOMMSA MUMEET AEAO
C ApyrMMu Maclutabamu BpemeHu. Ha 3emae Ham HyXHO
MOAYYUTb Pe3yAbTaT BbICTPo — MpMpPoAa Xe HUKyAa He To-
ponutcs. CUHTE3 MEX3BE3AHOM OPraHWKK 3aHUMAaET COTHU
TbICAY U MMAAMOHBI AET. HO A2Xe AAS TaKKMX MEANEHHO MPO-
TEKAIOLIMX peaKLuii HeoOXOAUM KaTaausatop. B moneky-
ASIPHBIX 0BAAKaX ero POAb UrpatkoT YacCTHLbl KOCMUYECKHMX
Ay4en. MepBbIM LLIAroM K CHHTE3Y CAOXKHbIX OpraHUYeCKUX
MOAEKYA MOXHO cuutath dpopmupoBaHme cBsidn C-H. Ho
€CAM NPOCTO B3SiTb CMECb MOAEKYA BOAOPOAG M aTOMOB
yrAepoAa - 37a CBsi3b cama o cebe 06pa30BbIBATLCS HE
6yaet. Apyroe AEAO - €CAM YacTb aTOMOB M MOAEKYA Ka-

>
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B BCENEHHAS

>

Becs peviTepui,
uMmeromuncsa
BO Bcenennon,
obpasoBaics
BCKOpe Imocne
Bonburoro
BspriBa B x07€
IIEPBUYHOI'0
0b6benHeHNSA
HYKJIOHOB.

C Tex mop ero
KOJINYECTBO
TOJIbKO
YMeHblIAeTCA.

KMM-TO 06pa3om NpeBpaTUTb B MOHbI. XUMUUECKUE peak-
LMK C ydacTMeM MOHOB NPOTEKatoT Kyaa bbicTpee. MMeHHO
3Ty HaYaAbHYO MOHWM3ALMIO U 0BECTEUMBAKOT KOCMMUYE-
CKME AYYM, MHULMUPYS LEMNOYKY B3aUMOAEWCTBUIA, B XO-
A€ KOTOPbIX aTOMbI TAXKEAbIX INEMEHTOB (YrAepoAa, a3oTa,
KMCAOPOAQ) HAUMHAKT «MPULENASITE» K cebe aTtoMbl BO-
AOpPOAQ, 0bpa3ysi MPOCTble MOAEKYAbI, B TOM UMCAE U 06-
HapyxeHHble B M3C B nepsyto ouepeab (CH n CHY).

AanbHENLINIA CUHTE3 MAET eLle Aerye. AByxaTOMHble
MOAEKYAbI MPUCOEANHSAIOT K cebe HOBblE aTOMbl BOAOPO-
Aa, NpeBpaLLasch B Tpex- u yetbipexatomHbie (CH,*, CH,"),
MHOrOaTOMHbIE MOAEKYAbI HAUMHAKOT pearnpoBaTb MeX-
Ay coboi, TpaHchOpPMUpYscb B BOAEE CAOXHbIE COEAM-
HEHUA — aUETUAEH, CUHUABHYIO KUCAOTY (HCN), ammuak,
dopManbAernA, KOTOpble, B CBOK OYEPEAb, CTAHOBATCA
«KMPNUUYMKAMU» AAS CMHTE3@ KOMMAEKCHOM OpPraHuKM.

ocae TOro, Kak KOCMUUYECKME Ay4YM AW NMEPBUYHBbIV
TOAYOK XMMMUUYECKMM PEAKUMAM, BaXKHbIM KaTaAM3aTOpOM
MEX3BE3AHOIO OPraHUYECKOrO CHHTE3A CTAHOBATCA YacTh-
Libl KOCMUYECKOW MbIAW. OHM HE TOABKO 3aLLMLLAKOT BHYTPEH-
HWe 06AACTU MOAEKYASIPHBIX OOAGKOB OT PaspyLUMTEABHOMO
M3AYUYEHMS], HO U NMPEAOCTABASKOT CBOKO MOBEPXHOCTb AAS
3QOEKTUBHOIO «MPOM3BOACTBA» MHOMMX HEOPraHUYECKUX U
OpraHUYeCKNX MOAEKYA. B COBOKYMHOCTU peakumnii HETPYA-
HO MpeAcTaBUTb cebe 06pa3oBaHNE HE TOAbKO TAMLMHA,
HO 1 BoAee CAOXHbIX COEAMHEHWIA. B 3TOM cMbIicAe MOX-
HO CKa3aTb, YTO 3apaua 0OHapPyXXeHUA NPOCTEeNLLEN aMUHO-
KMCAOTbI MMEET CKOPEE CMOPTUBHbBINA CMbICA: KTO NEPBbIM
YBEPEHHO HAWAET €€ B KOCMOCE. B TOM, UTO IULIMH B MOAE-
KYASIPHbIX 06A@KaXx NMPKCYTCTBYET, yUeHble He COMHEBAIOTCS.

KaK BEDKUTb «MOAEKYAaM YKN3HN»

B obLuem, Ha A@HHbIA MOMEHT MOXHO CUMTaTb AOKa-
3aHHbIM, YTO AAS CUHTE3a OPraHuKK He 06A3aTeneH «nep-
BWYHbI ByAbOH». MPMpPOAa MPEKPACHO CMPABASIETCS C 3TOM
3apauen U B KOCMMUYECKOM MpOCTpaHCcTBE. HO MMeeT An
MeX3Be3AHasi OpraHMka Kakoe-To OTHOLIEHWE K MOosiBAe-
HUIO XU3HU? AEMCTBUTEABHO, 3BE3AbI M MAGHETHbIE CHUCTE-
Mbl 06pa3yroTcA B MOAEKYAIPHBIX 0BAaKaXx 1, eCTECTBEHHO,
«BOMpato™ Ux BellecTBo. OAHAKO MPEeXAE, Yem cTaTb NAa-
HETOW, 3TO BELLECTBO MPOXOAWT YEPE3 AOCTATOUHO XECTKME
YCAOBWSI MPOTOMAGHETHOTO AUCKA U HE MEHEE XECTKUE YC-
NOBWSI MOAOAOW 3eMAW. K COXaAEHMIO, HaLLM BO3MOXHO-
CTW MCCAEAOBATb 3BOAOLMIO OPraHWYECKUX COEAMHEHUI
B MPOTOMAGHETHbIX AMCKax BECbMa OrpaHuyeHbl. 1o pasme-
Py OHM OYEeHb MaAbl, M UCKATb B HUX OpPraHUYECKUe MOAEe-
KyAbI ELLE CAOXKHEE, YeEM B MONEKYASIPHBIX 0bAakax. Moka
yto B GOPMUPYIOLLIMXCS MAGHETHBIX CUCTEMAX APYIvX 3BE3A
06HapyXEHO OKOAO AECATKA MOAEKYA. KOHEUHO, B MX UMC-
NO BXOASIT M MPOCTblE OPraHUUYECKUe COEAMHEHUS (B uacT-
HOCTH, GOPMAaNbAETMA), HO Bonee MOAPOOHO SBOAHOLIMIO
OPraHUKU B 3TMX YCAOBUSAX Mbl MOKa OMMUCaTb HE MOXEM.

Ha nomollb NpPUXOART WMCCAEAOBaHWSI Hallel cob-
CTBEHHOW MNAAHETHOM cucteMbl. MpaBaa, el yxe 60Ab-
LLe YEeTbIPEX C MOAOBWMHOM MUAAMAPAOB AET «OT POAY», HO
yacTb €e MePBUYHOrO NPOTONAAHETHOIO BELLECTBa U MO
Cei AeHb COXpPaHWAACh B HEKOTOPbIX MeTeopuTax. Mven-
HO B HUX OBMAME OPraHWKKM OKa3aA0Ch BMOAHE BMEUATASALO-
LUMM - 0COBEHHO B TaK Ha3blBAEMbIX YTAMCTbIX XOHAPUTAX,
COCTaBASIFOLLIMX HECKOABKO MPOLEHTOB OT OOLLEro uwc-
AQ yNaBLUMX Ha 3eMAKD «HEBECHbIX KaMHel». OHK 0bAa-

10 BcenerHas), NpocTpaHCTBO, BpeMs!

AQIOT PbIXAOW TAMHUCTOM CTPYKTYPOK, GoraTbl CBA3aHHOM
BOAOW, HO TA@BHOE - 3HAUUTEABHYHO YacTb UX BeELLECTBa
«3aHMMaED YIAepPOoA, BXOASILLIMIA B COCTaB MHOXECTBa Op-
raHUYECKNX COEAMHEHMI. MeTeopUTHas OpraHMka CoCTo-
UT M3 OTHOCUTEABHO MPOCTbIX MOAEKYA, CPEAU KOTOPbIX
€CTb U aMUHOKMCAOTbI, M a30TUCTblE OCHOBaHWSA, U Kap-
60HOBbIE KUCAOTbI, U «HEPaCTBOPUMOE OpraHuyeckoe
BELLECTBO», MpeACTaBAsatoLLlee COOOM MPOAYKT MOAUME-
pu3aumMn (0OCMOAEHHA) BoAee MPOCTbIX COEAMHEHUI. Ko-
HEYHO, Mbl HE MOXEM Cenvac yBEPEHHO CkasaTb, UTo aTa
opraHvka 6blna «yHacAeAOBaHa» M3 BELLECTBA MPOTOCOA-
HEYHOrO MOAEKYASIDHOTO CIYCTKa, HO KOCBEHHbIE MNpU-
3HaKM Ha 37O YKa3blBalOT — B YaCTHOCTU, B MeTeopuTax
06HapYXeH ABHbIN M3ObITOK U30TONOMEPOB PAAA MOAEKYA.

M3otonomepamm MAM M30TOMOAOTaMM Ha3bIBAKOT MOAE-
KyAbl, B KOTOPbIX OAMH MAWM HECKOABKO aTOMOB 3aMELLEHbI
HEOCHOBHbIM (HE CaMbIM PaCNPOCTPAHEHHbIM) U30TONOM
XMMWUYECKOTO 3AEMEHTa. Hanpumep, M30TONOMeEPOM SiB-
ASIETCA TAXKEAAs! BOAQ, B KOTOPOM AETKWUIA M30TON BOAOPOAA
NpoTUiA 3ameLLeH perteprem.’? OcoBEHHOCTb XMMMK MOAE-
KYASIPHBIX 0BAAKOB COCTOMT B TOM, UTO B HUX M30TOMOMEPbI
06pasytoTca HECKOABKO Bonee 3PHEKTUBHO, UYem «0bblu-
Hble» MOAEKyAbl. Hanpumep, copepxaHne AerMTepupoBaH-
Horo ¢opmanbaervaa (HDCO) MOXET COCTaBASITb AECHATKU
MPOLIEHTOB OT COAEPXaHUA O0ObIYHOMO opManbAernaa —
NP1 TOM, YTO B LIEAOM aTOMOB AenTepus (D) B kocmoce B COT-
HIO TbICAY pa3 MeHbLUe, YeM atoMoB npoTua (H). Takoe xe
«PEANOUTEHUE» MEX3BE3AHBIE MOAEKYAbI OTAGHOT M30TOMNY
a3ota *N npotus 06bluHOro *N. M Takoe e oTHocUTEABHOE
nepeoboralleH1e HabAtOAAETCS B METEOPUTHOM OpraHuKe.

Moka M3 MMEILLMXCA AAHHbIX MOXHO CAEAaTb TPU
BaXHbIX BbIBOAA. Bo-nepBbIX, OpraHnyeckne CoeaAMHeH st
OYEHb BbICOKOW CTEMEHM CAOXHOCTU BECbMA 3QPEKTUBHO
CUHTE3MPYHOTCA B MEX3BE3AHOM CPEAE HaLLEeN 1 APYTuX ra-
AAKTUK. BO-BTOPbIX, 3TM COEAMHEHMS MOTYT COXPaHATbLCA B
NPOTONAAHETHbIX AUCKaX M BXOAUTb B COCTaB MAGHETE3NMa-
AeV — «3apOoAbILLEN» NAGHET. M HaKOHELL, AaXe eCAv opra-
HYKa «He MepexuAar» cam npoLecc GopMmMpoBaHusa 3eMan
WAM APYTOM MAGHETbI, OHa BMOAHE MOIA@ NOMNacTb Tyaa N03-
Xe C MeTeopuTamMu (Kak 310 MPOMCXOAUT M B HaLUK AHW).

EcTectBeHHO, BO3HMKAET BOMPOC O TOM, Kak Aa-
AEKO MOF 3aiTW OpPraHUYECKUi CWMHTE3 Ha AOMAAHET-
HOM 3Tane. A 4To, €eCAM C METeopUTaMu Ha 3eMAO
MoMaAu He <KUPMUUMKK» AN 3APOXAEHMA XM3HW, a ca-
Ma XM3Hb? B KOHLE KOHUOB, B Hauane XX Beka kasanoCb
HEBO3MOXHbIM nosiBAeHWe B M3C paxe MnpoCTbiX ABYX-
aTOMHbIX MOAEKYA. TENePb Xe Mbl MacCOBO HaXOAUM B MO-
AEKYAPHbIX 0OAaKaX BELLECTBA, Ha3BaHWs KOTOPbIX TPYAHO
BbIFOBOPUTL C NepBoro pasa.’®* 0bHapyxeHne B M3C amu-
HOKMCAOT - CKOpee BCEro, AWLLIb BOMPOC BPEMEHH. UTO xe
MELLaeT CAeAaTb CAEAYIOLLMM Liar U MPEANOAOXMTb, YTO
METEOPUTbI 3aHECAM Ha 3EMAID XM3Hb «B FOTOBOM BUAE»?

M AEVCTBUTEABHO, Y€ HECKOAbKO pa3 B AUTEpary-
pe MosIBASIAMCL COODLLIEHWs O TOM, YTO B METeopuTax
06HapYyXeHbl OCTaTKW MPOCTEMLLUMX BHE3EMHbIX Opra-
HWM3MOB... OAHAKO MOKa 3TM CBEAEHWSA CAMLLKOM HeHa-
AEXHbl WM pa3po3HEHbI, UYTOObI MOXHO ObIAO YBEPEHHO
BKAKOUWTb MX B OOLLYIO KapPTUHY MPOMCXOXAEHUSA XM3HU.

12 B anpe aenTepusi, B OTIMYKUE OT NPOTUS, KDOME NPOTOHA, MPUCYTCTBY-
€T OfIH HeWTPOH (AP0 TPUTUS — eLle 6onee THKENOro PaanoaKTUBHO-
ro ©30ToMna BOAOPOAa — COCTOMT U3 NMPOTOHA U ABYX HEMTPOHOB).
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MOJIEKVIIBI, OTKPBITBIE K HACTOAIJEMY BPEMEHH
B MEX3BE3JHOM MPOCTPAHCTBE

TUNUYHbBINA
NPEACTABUTEJNb

TUN MOJIEKVIbI

42 pByxaToMHble

ONMUCAHUE

MoHokcup yrnepopa (yrapHboii
ras) — Hambonee Yacro BCTpeyato-
jeecs B MEX3Be34HOM NPOCTPaH-
CTBe COefAMHEHUe, B COCTAB KOTO-
pOro BXOAAT aTOMbl PasiNUHbIX
anemeHTOB. Ero xapakrepHsoie
JIMHUM YACTO UCMONB3YIOTCA ANA
uccnepoBaHUA pacnpepeneHus
Maccbl B MOJIEKYNAPHbBIX 06J1aKax.

=

41 TpexatomMHas

KatuoH H,* aBnserca ogHum u3
HaubGosee pacnpocTpaHeHHbIX
1noHoB BO BceneHHoit. BnepBbie
ero yaanocb 3aperucTpmpoBarb
B 1993 r.

25 yeTbIpexaTOMHbIX

dopmanbperng — TMNUYHas
OpraHuyecKas MoJieKyna, WUpoKo
pacnpocTpaHeHHas B MeX3Be3J-
HoM cpepe.

19 NATUATOMHDbIX

MeTaH — OCHOBHOW KOMMOHEHT
NPUPOAHOro rasa — 3aperu-
CTPUPOBaH TaKXe B ra3oBbix
060104Kax KOMeT U aTMocchepax
60nblumMHCTBA NnaHeT ConHevHoi
CUCTEMBI.

15 WwecTUaToOMHbIX

Bhopmamup B MexK3Be3gHOM cpefe
MO3KeT pearupoBarb C Kap6eHo-
BbIM papukanom CH, c o6pasosa-
HUeM aueTtammaa.

9 CeMUATOMHbIX

Auetanbperup (cnesa) u ero
M3oMepbl — BUHUJIOBBIA CIUPT
1 OKUCb 3TUJIEHA — TaKKe
06HapyKeHbl B MeXX3Be3[HOM
npocTpaHcTBe.

10 BOCbMUATOMHbBIX

B 1997 r. paguoHabniogeHus
NoATBEPAUNM HANMYMe B KOCMOCe
VYKCYCHOM KMCNOTbI.

9 neBATMATOMHbBIX
MoJsiekyn u 17 mone-
Kyn, copepaimx ot
10 po 70 atomoB

.
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OpHYM U3 caMbIX TAXKeNbIX (M AJVH-
HbIX) MOJIEKY/, HAWAEHHbIX

B KOCMUYECKOM NMpPOCTPaHCTBE, OT-
HOCATCA K KNaccy NOJIMMHOB — OHU
COAep>KaT HeCKOJIbKO TPOMHbIX
cBA3eil, N0CNeA0BaTeNIbHO Coeam-
HEHHbIX «B LLeN0YKY» OfNHAPHBI-
MM CBA3AMU. B 3eMHbIX yCNOBUAX
He BCTPEYalTCs.

Kpome Toro, B KOCMUYeCKOM IIPOCTPaHCTBE 06HAPYKEHO 16 MONEKY, B KOTOPLIX BCe
WK YaCcTh aTOMOB BOZO0POAA 3aMelleHa ileiTepueM; Haimuue eue 7 fenTepupoBaH-
HBIX MOJIEKY («Pa3MepOM» OT 2 0 24 aTOMOB) TpebyeT MOATBEPIKALHUA.

Hroro: 210 monexyn, BKN0YaA 7 HEMOATBEPKACHHBIX.
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B sceE/EHHAS. HOBOCTW

JK30NNaHeTbl B 3863 AHOM CKONMNEHUN

Ce 3BE3Abl HAUMHAIKOT CBOK XW3Hb B

«cemencTBax». BOABLUMHCTBO  CBETWA

(kaK 1 Hawe COAHLIE) POXAAETCA B Ma-
AbIX, CPaBHUTEABHO ObICTPO pacrnapatoLLMX-
Cs 3BE3AHbIX accoumaumsix. MeHbluas vacTb
BXOAMUT B cOCTaB 6onee MAOTHbIX FPyNMMPOBOK,
YAEPXXMBAEMbIX COOCTBEHHOM rpaBUTaLIMEl OT
paccesHus Ha NPOTHKEHWUM MUAAMAPAOB A€T.
31 rPYNNMPOBKM acTPOHOMbI Ha3bIBaKOT LUa-
POBbIMM 3BE3AHBIMU CKOMAEHUSIMU. TTAOTHOCTb
UX «<HaCEAEHWS» HACTOABKO BEAWKA, UTO 3BE3AbI
BbIHYXAEHbI «60POTLCA 32 MECTO» C ThicAYaMM
COCeAew, B TO BPEMS KaK KX MOLLHOE COBOKYM-
HOEe M3AyYeHME W CypOoBble 3BE3AHbIE BETPbI
pacumLLaKT MEX3BE3AHOE NPOCTPAHCTBO, «Bbl-
AyBasi» MaTepm1an, U3 KOToporo Morav Hbl chop-
MUPOBATLCA MAAHETONOAODHbIE Tena.”

B npepenax obractv Heba, Ha KOTOPYHO
ObIA MOCTOSIHHO HALEAeH KOCMMWUYECKU Te-
Aeckon Kepler,2 HaxoAWTCSt paccesiHHOE CKO-
naeHne NGC 6811. OHO pacrnoAOXeHO Ha
PacCTOsHUM OKOAO 3 ThIC. CBETOBbIX AET U CO-
AEPXMT CBbiLLE ThiCAYM 3Be3A. ACTPOHOMbI 06-
HapPY>XMAK, UTO BOKPYT ABYX M3 HWX MO opbutam
Manoro papuyca - MeHbliue opbutbl Mepky-
pusi - 0bpaLLAaoTCst 9K30MAAHETLI, MO pa3me-
paMm 1 mMacce HanoMuHarolmMe HentyH (Takue
06bEeKTbl 0ObIUHO OTHOCAT K Kateropun «rops-
unx HentyHoB»). OHW MOAyuMAM 0BO3HAYEHWS
Kepler-66b u Kepler-67b. 310 OTKpbITUE NOKa-
3bIBAET, UYTO MAAHETbI B 3BE3AHbIX KAACTEPaX
dopmUpytoTcs BbICTPEe, YUeM caMu KAacTepbl
HauMHaoT pacrnaAaTbCs.

Bospact NGC 6811 oueHuBaeTcs npu-
MEpPHO B MUAAMAPA AeT. OHO MpeacTaBAsSeT
coboit «obpasely CpeAbl, CUABHO OTAUYE-
foLLenca OT MecTa BO3MOXHOMO POXAEHMSA
ConHua. KoHUeHTpaums 3BE3A B HEM TaKo-
Ba, YTO «BblAyBaHME» U3 CKOMAEHNA KOCMUYE-
CKOM MbIAK, HEOBXOANMOW AT 9DDEKTUBHOIO
nAaHeT006pa30BaHus, MPOUCXOAUT AOCTATOY-
HO 6bICTPO, 1 BOBHUKHOBEHUE NAAHET BOANU3U
BXOAALLMX B €r0 COCTaB CBETWA CTAHOBMTCA
MaAOBEPOATHbIM. Tenepb aCTPOHOMbI AOAX-
Hbl ByAyT NEpPecMOTPETb CBOM MPEACTABAE-
HMA O Npoueccax, NPOTEKAIOLLMX B 3BE3AHbBIX
CKOMAEHMSIX Ha PaHHKX 3Tanax Ux 3BOAOLIMMN.

Kepler «oxoTuAcs» 3a 3K30MAaHETAMM, UC-
MOAb3YS METOA TPaH3WTOB, T.e. PErucTpupys
napeHve 6aecka 3Be3abl NMpW MPOXOXAEHWU
CMyTHWUKa Mo ee AUCKY.> B 9T MOMEHTbI 3Be3-
AQ TYCKHEET Ha BEAMUKMHY, 3aBUCSILLYIO OT pas-
Mepa 3aTMeBaloLLEro Teaa, YTO MO3BOASET
onpeaeArTb ero aametp. U3 Gonee uem 850
YXE NOATBEPXAEHHBIX MAAHET, HAMAEHHbIX Ha-
3EeMHbIMW U KOCMUYECKUMW TeAeCKONaMK 3a

1 BMB N28, 2008, cTp. 4
2BMNB N23, 2009, cTp. 13; N22-3, 2013, cTp. 12
2 BMNB N212, 20086, cTp. 6

12 BceneHas, NpocTpaHCTBO, Bpems
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A Mo paHHbIM HabnloAEHUIT KOCMUYECKOTO
Teneckona Kepler actpoHombl 06Hapyxunu
B61M3M ABYX CONHLENOA06HbIX 3Be3/ CKONEHUs
NGC 6811 3k30nnaHeTsbl, N0 Macce U pasmepam
6nu3Kue K HenTyHy, HO ABMXKYLMECA NO Op6uTam
3HauYUTENIbHO MeHbLUEro paauyca.

npepenamn COAHEUHOW CUCTEMBI, TOABKO Ye-
Tbipe 6biAK 06HAPYXEHbI B 3BE3AHbIX CKOMAE-
HusIX. Kepler-66b 1 67b - camble ManeHbK1e
13 HWX. [TOCKOABKY OHW He MOryT BbITb cTapLue
«MaTepPUHCKOTr0» CKOMAEHMS, 3TO AAAO OCHOBA-
HWE OTHECTU MX K HEBOABLLOV rpynne 3Kk3omnAa-
HET C HAAEXHO OMPeAEeAEeHHbIMU BO3PacToM,
pa3mepamu U PacCTOSHUAMMU.

C y4yeToM KoAMuecTBa 3Be3p, HabAroAa-
embix B NGC 6811 obcepatopuein Kepler,
obHapyXeHWe B HEM ABYX MAQHETOMOAODHbBIX
00bEKTOB O3HAYaeT, YTo yactoTa BcTpeuyae-
MOCTW 1 CBOMCTBA NAAHET B PacCeAHHbIX CKO-
MAEHUAX COrAACYHOTCS C AAHHBIMU O NMAAGHETax
«06blYHbIX» 38€3A MAeyHoro MyTu (He BXoAS-
LLIMX B COCTAB KAACTEPOB AW accoLmMaLyin).

Mo MHEHWIO OAHOMO M3 aBTOPOB OTKPbI-
TWsA, LUBEACKOrO acTpoHoMma CopeHa Meibo-
Ma (Soren Meibom), HOBblE MAGHETbI MOXHO
Ha3BaTb «KOCMWYECKUMU IKCTPEMODUAAMMD.
Cam daKkT Ux 0bHapPYXeHUs NMOKa3bIBaEeT, UTo
HebOoAbLLME Tena MOTyT 06pa3oBaThCsi U Bbl-
XWUTb Ha MPOTSXKEHMKU, MO MEHbLLEN Mepe,
MUAAMAPAA AET AAXE CPEAM XaOTUUECKOro U
BPaXAEOHOr0 OKPYXEHHS.

Bbino 6bl BECbMa WMHTEPECHO MNpPeAnpu-
HATb MOWCKM 3K30MAAHET B BAVXKANLLMX 3BE3A-
HbIX CKOMAEHMAX (TakuX, Kak [Aesiabl MAK
[Mapbl), HO B HacTosLLEE BPEMS 3Ta 3apaya
Hepaspelunma. B cuay KOHCTPYKTUBHbBIX OCO-
6eHHocTel Teneckona Kepler oH He MOXeT
6bITb HaLEAEH Ha 0OBLEKTHI, AeXallne Hepa-
AEKO OT MAOCKOCTU 3SKAMMTUKWU. MOLLHOCTH
Ha3eMHbIX WHCTPYMEHTOB AAA MPOBEAEHUSI
CTOAb TPYAOEMKUX HAaOAOAEHUIA MOKa He XBa-
TaeT. OAHaKO 3Ty MUCCHIO, NO-BUAMMOMY, CMO-

YT BbIMOAHWUTb BHEATMOCHEPHbIE TEAECKOMbI
6onee oTpaaneHHoro byayliero. KOcMUUeCKuii
annapar Transiting Exoplanet Survey Satellite
(TESS), 3anyck KOTOpOro HameueH Ha 2017 r.,
AONKEH PErucTpupoBaTb MPOXOXKAEHMA K-
30MAGHET M0 AUCKaM KPacCHbIX 1 OpaHXeBbIX
KapAVKOB — CaMblx PaCnpOCTPaHEHHbIX 3BE3A
B fanakTuke - 1 ero MoxHo OGyAeT HanpaBuTb
Ha 3HAUYMUTEABHO BOABLLIEE KOAMUECTBO LIEAEH.
UctouHuk:  First Transiting Planets
in a Star Cluster Discovered. - Harvard-
Smithsonian Center for Astrophysics Press
Release No.: 2013-17 , June 26, 2013.

* %k ¥

Cneupanmnctbl NASA npekpatnan nonbiT-
KW BOCCTAHOBUTb HOPMaAbHyt0 pabotocmno-
COBHOCTb KOCMUUECKOro Teneckona Kepler,
KOTOPbIA MpuYacTeH K obHapyxeHuto 135
NMOATBEPXAEHHbIX MAAHET 3a NpeAeramu
ConHeYHoM cucTeMbl U 3,5 TbiC. KAHAMAGTOB
B 9K30MAGHETHI.

16 unona 2012 r. npou3oLLAa NMOAOM-
Ka OAHOrO M3 ABUraTener-MaxoBUKOB MMpPoO-
CTabrAM3MPOBAHHOM NAATGOPMbI annapara.
12 mast 2013 1. N0 HEU3BECTHOMN MOKa Npu-
YMHe nepectan GYHKUMOHWPOBATb ABMra-
Tenb-MaxoBuK Ned. OpueHTauma Teneckona
cTana HecTabuAbHON.* A MOAAEPXAHUSA ero
NMOAOXEHMS B NPOCTPAHCTBE C TOUHOCTbIO, He-
00XOAMMOW AAS MOWCKA NAAHET, Tpebytotest
Kak MUHUMYM TpU paboTatoLLmMX rMpoCcKona.
MHXeHepbl NOTPaTUAM HECKOAbKO MECALIEB
Ha MoMbITKM NPUBECTU B pabouee cocTosHue
XOTs1 O6bl OAMH M3 HUX, OAHAKO WX YCUAMSI He
YyBEHUYAAMCb YCMEXOM. 8 aBrycta crneuuanu-
CTbl NPOBEAW TECTbI TMPOCKONa, BbllLEALLE-
ro u3 ctposi B 2012 r., u ybeAMAUCb, UTO OH
6oAbLIE HE MOXET BbIMOAHATb CBOI QYHK-
umto. Kepler 6bIA «pa3BepHyT™ B MOAOXEHHME,
B KOTOPOM €ro MOXHO C NPUEMAEMOIN TOUHO-
CTblO YAEPXMBATb C MOMOLLBIO OCTaBLUMXCS
TMPOCKOMNOB U BOPTOBLIX ABUraTEAEN NPU MU-
HMMaAbHOM pacxoAe TOMAMBaA.

B HacTtosilee Bpems cotpyaHuknM NASA
MNbITAOTCA OMNPEAEAUTb, Kakue AENCTBUA He-
06X0AMMO MPEANPUHSATD, UTOObI TEAECKOM MOT
BECTU HabAOAEHUA C AByMSA paboTatoLLunmMu
rMpockonamu. Kpome Toro, OH1 06paTMA1Ch
K YYeHbIM C MPocbOOI BbICKA3aTbCsi O BO3-
MOXHOW Hay4HOW MporpamMmme «HEMOAHOLIEH-
HoM» 06cepBaToOpPUX. IKCMEPTbI, B YACTHOCTU,
npeAAararoT MCMoAb30BaTb €€ ANl MOMCKa
acteponpoB. Bmecte ¢ Tem, acTpoHoMam mno-
TpebyeTcs elle He OAMH FOA AN @aHaAU3a AQH-
HbIX, COBPaHHbIX TeneckonoM Kepler B xope
€ro OCHOBHOW MUCCUM.

4BMNB N6, 2013, cTp. 11
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Pa3Hbie NOKoNeHus 3se3 B 0AHOU «<CEMbE»

APEBHMX LLIAPOBbIX 3BE3-
AHBIX  CKOMAEHMSX  (no
KpanHen Mepe, B HEKOTO-

PbIX U3 HUX) UMEIOTCA KaK MUHMU-

MyM ABE Pa3AMYHbIX MOMyASLMK

3Be3), 0OAapaloOLLIME Pa3HbIMU

opbuUTamMu 1 NPEANOAOXKHUTEABHO

BO3HMKatOLLME B pa3HOE BPeEMS.

K Takomy BbIBOAY NPULLAKW aCTpo-

HOMbI MOCAE aHaAu3a HabAtoae-

HUA  KOCMMYECKOro TeAeckona

Hubble. Mo nx MHeHUto, 31O OT-

KpblITME  MPEeAOCTaBASiET  npe-

KPacHyt0 BO3MOXHOCTb «BpOCUTb

B3rAAA» HA paHHWE CTapMK 3BO-

AoUMK MaeuHoro MyTu.

MccaepoBateAr BO  rhaBe
Cc Xapsu Puuepom u3 YHuBep-
cuteta bputaHckon Koaymbuwm
B BaHkyBepe (Harvey Richer,
University of British Columbia,
Vancouver), no3aMmcTBOBaB 13
apxvMBa TenecKona AaHHble, No-
AYYEHHbIE B TEYEHNE MOCAEAHMX
BOCbMM AET, M3y4aAu OCOOEH-
HOCTU ABWXEHWA UAEHOB Lia-
poBOro ckonaeHus 47 TykaHa,
pPacnoAOXEHHOTO Ha paccTos-
HUM 16,7 TbiC. CBETOBbIX AET.!
MpoBEAEHHbIN aHaAK3 MO3BOAWA
BMEpPBblE BbIABUTb OMPEAENEH-
HYO CBSI3b MeXAY OpbuTOi 3B€3-
Abl U ee Bo3pacTom. OKka3anoch,
YTO B CKOMAEHWW MPUCYTCTBYIOT
ABE 3BE3AHbIX MOMNYASILMK, OA-
Ha 13 KotopbiXx Ha 100 MAH AeT
cTapLue Apyrow.

LLlapoBble  CKOMAEHWUS -
«peAMKBUW»  MaeyHoro  lytw,
yLueAeBLUWE CO BpeMeH ero ¢op-
MWPOBaHUS U MO3BOASIOLLME
B3MAAHYTb Ha €ro PaHHIOK WUCTO-
puto. Bospact ckonaeHust 47 Ty-
KaHa coctaBaseT 10,5 MApA A€T.
3T0 OAMH U3 CaMbIX APKUX NMOACD-
HbIX 06bEKTOB HaLLeN [aAaKTUKM.
MpeablaylmMe  CNekTpockonuye-
CK1e HabAOAEHUS NoKasanu, uto
MHOTME LUApOBble CKOMAEHUS
BKAIOUAIOT B cebs 3BE3A PasAny-
HOr0 XMMWYECKOrO COCTaBa, a
370, B CBOIO OUYEPEADL, CBUAETENDL-
CTBYET O HECKOAbKMX 3MMU30AaX
3Be3)0006pa3oBaH1sA, MMEBLINX
MECTO B KAacTepax.

OcHOBHble HabAoAEHMSA
47 TykaHa Beaucb B 2010 T.

* BMB N24, 2007, cTp. 18;
N8, 2008, cTp. 4

Asryct 2013

YcoBepLleHCTBOBaHHOM 06-
30pHOM Kamepow (Advanced
Camera for Surveys) obcepBa-
Topuun Hubble. OHM 6biAn 06b-
eAVHeHbl ¢ 754 apXuBHbIMU
dotorpadmnaMu AASL Onpepene-
HUA U3MEHEHUI MOAOXEHMWI 60-
nee 30 Tbic. 3B€3A. UMEHHO 3TOT
HabAOAATEAbHBIN MaTepuan no-
CAYXMA 6230 AAA YHUKAABHOTO
WUCCAEAOBAHUSI  KOAAEKTUBHbIX
MU UHAMBUAYAAbHbIX ABWXEHWN
UYAEHOB CKOMAeHus. [onyTHO
YAQAOCb U3MEPUTb UX IPKOCTb U
Temneparypy.

3dT1a cBoeobpasHasa «3BE3A-
Haa apxeoAorusl» BbiABUMAQ ABE
Pa3AMYHBIX MONYAALUMM 0ObEK-
ToB. K nepBow oTHOCATCA Kpac-
Hble 3BE€3Abl - CaMble APEBHUE,
HavMeHee oboralleHHble Ta-
XEAbIMU  XMMWUYECKUMU  Ine-
MeHTaMu. X opbutbl BAN3KK K
KPYroBbIM U CAy4aiHO OPUEHTH-
poBaHbl. Ko BTOpoW nonyAaumm
CAEAYET OTHECTU ronybble 3Be3-
Abl - BoAee MOAOAblE, C Bonee
BbICOKOM KOHLEHTpauuen ane-
MEHTOB TAXeAee FeAusi U Bbl-
TAHYTbIMKM opbutamu. [lepBoe
NMOKOAEHUE «3anevyaTreno» Wc-
XOAHYHO AMHAMWKY rasa, U3 Ko-
TOpPOro oHo 06pa3oBanoCh. I
3Be3Abl 06AAAQOT CBOEro po-
AQd NaMATbIO O XapakTepe CBO-
UX ABWXEHWNA «B MOAOAOCTM».
OTCYTCTBUE B HUX TAXKEAbIX IAE-
MEHTOB OTpaxaeT HauyaAbHbIN
CcOCTaB BeLLEeCTBa, U3 KOTOPO-
ro chopmMMPOBANOCb CKOMAE-
Hue. [locae TOro, Kak camble
MacCUBHbIE U3 HUX 3aBepLIU-
AM CBOE aKTWBHOE CYLLECTBO-
BaHWe, MPOU3OLIAM B3PbIBbI
CBEPXHOBbIX, BblOpocuBLINE B
MPOCTPAHCTBO NMPOAYKTbI TEPMO-
AAEpPHOro cuHtesa. OHKM nepe-
MelLaAUCb C YXe WMMEBLLUMMCS
B CKOMAEHWM BELLECTBOM W BO-
LWAM B cOCTaB BTOporo, 6onee
«<XUMWUYECKN pPasHOO0OpPasHOro»
3BE3AHOIO TMOKOAEHUSsI, B OC-
HOBHOM CKOHLEHTPUPOBAHHO-
ro B6AM3N LEHTpa Knaactepa. C
TeueHWeM BpPeMeHU 3TU 3Be3-
Abl MOCTENEHHO MWIPUPYHOT Ha
nepudeputo, nepexoas Ha 6o-
A€€E BbITAHYTbIE IAAUMTUYECKME
opoHUTHI.

A CneBa - nsobpaxeHue WwWapoBoro ckonneHus 47 TykaHa — NJOTHOro pos
AMAMETPOM 0K0J10 120 CBETOBBIX NIET, COCTOALLEr0 U3 MUNIMOHA 3Be3],
nonyyeHHoe B xoAe Liucposoro o63opa He6a (Digitized Sky Survey - DSS).
Benbiit npAaMoyronbHMK — 06nacTb, Habnopaswasnca reneckonom Hubble

1 NoKasaHHas cnpasa B 6onblwem macwrabe. bonblune, Apkue 3Be3pbl

B NpeAenax Hee — CPaBHUTENIbHO XONOAHbIE KPACHbIE TUTaHTbl.

A Bsepxy
npepcTaBeHbl
op6uTkI cTapeii-
Luero HaceneHus
Knacrepa - Kpac-
HbIX 3BE3, NOYTH
He copeprKaLux
XUMUYECKUX dne-
MEHTOB TsXesee
BOJ0pPOJA U re-
NuA. 3TV 3Be3abl
ABUKYTCA N0
CnyyYaiHbIM Kpy-
roBbiM op6uTam.
CnpaBa cMHUM
LBETOM NOKa3a-
Hbl 0p6UTLI BTO-
poro nokoneHus
3Be3f.

JT0 yXe He nepBblid CAy-
yalh  OTKPbITUA  TEAECKOMOM
Hubble HeCKkoAbkMX  MOKOAe-
HWI 3BE3A B LUAPOBLIX CKOMAE-
Husx. B 2007 r. uccaepoBatenu
0BHapPYXWUAU TPU TWUMa «Hacene-
HWS» B MacCCUMBHOM LLUAPOBOM
ckonneHnun NGC 2808. OpHa-

NASA, ESA, and A. Feild (STScl)

NASA, ESA, and A. Feild (STScl)

KO 3a KOMaHAOM Puuepa ocTaet-
CSi MEPBEHCTBO B OMpPeAEAeHUH
AMHAMUWKM OTAEAbHBIX 3BE3AHbBIX
NonyAAUMi. 3TO OTKPbITUE MO-
XET NMPeAOCTaBUTb aCTPOHOMaM

BaXHYy0O WMHOOPMALMIO, MOMO-
raloLlyto MOHsTb, Kak 06paso-
BbIBAAUCb 3BE3Abl B pPaHHEN

BceneHHas, NpoCTpaHCTBO, Bpems]
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HOBOCTU

«Hap-nTuua» B MUNE ranaKkTuK

3aUMOAENCTBYOLLME TANaKTUKKM HEAAPOM MOAL3YHOTCS MOBbI-
LUEHHbIM BHUMAHWEM aCTPOHOMOB. oA AEMCTBMEM MOLLHbIX

CUA BCEMMPHOTIO TAFOTEHUSI B HUX HEPEAKO HauMHatoT npoTe-

KaTb MPOLECChI, XapaKTepHble, KaK CUMTAIOT yUYeHble, AN MOAOAOM
BceneHHOM - B HUX 3HAUMTEABHO YCKOpSieTcA 3Be3A000pa3oBaHue,
OrPOMHbIE KOAMYECTBA ropPsAYEro ra3a U TEMHOW XOAOAHOW MbIAU Bbl-
6pacbiBatoTCsl B KOCMUUYECKOE MPOCTPAHCTBO, PUCYS XMBOMWUCHbIE
HebecHble KapTUHbI, BNEUATASIOLLME AAXeE AOAEN, AAAEKKX OT HayKu.
3Be3aHble cucteMbl NGC 2936 1 NGC 2937 obpasytoT Tec-
Hyt0 Mapy, 0603HAYEHHYIO B KataAore ABOMHbIX M KPaTHbIX Fanak-
TMK MHAEKCOM Arp 142. OHY BUMAHBI B CO3BE3ANK TMAPBI U YAQAEHDI
OT Hac Ha pacctosiHne okKoAo 325 MAH cBeToBbIX AeT. C nepBoro
B3r\SiA@ 3aMETHbl MOPa3UTEAbHbIE OTAMYMSA GOPMbI U COCTaBa 3TWX
06bekToB. NGC 2937 npeactaBAfieT co60M IAMUNTUUECKYHO FaAaKTU-
Ky, HACEAEHHYIO NMPENUMYLLIECTBEHHO «CTapbiMW» KpacHbIMW 3BE3AA-
MW CO CPaBHUTEAbHO HW3KOM TEMMEPATYPON NOBEPXHOCTU M MOYTH
AULLIEHHYHO MEX3BE3AHOW ra3oBO-NbIAEBOM MaTepuun. Ee macca po-
CTaTOYHO BEAMKA, MO3TOMY €€ IAAUNTUUYECKUE OUYEPTAHUSA NMOUTH «HE
NnocTpapanm» B XOAE COAMXEHUA CO BTOPOM 3BE3AHOM CUCTEMON -
NGC 2936, Hekoraa OTHOCUBLUENCA K KAACCY CMMPAAbHbIX ranak-
TUK, HO K HacTosilleMy BpeMeHW 6e3XaA0CTHO «pa3masaHHOW»
NPUAMBHBIMUW CUAAMU. B pesyAbTate OHa cTana Noxoxa Ha CKa3ou-
HYHO Xap-NTuLy, «Nepbs» KOTOPOKN YKpaLLEHbl SPKUMU CKOMAEHUAMM
ropsiumx ronyobix 3Be3a, 06pa3oBaBLIMXCA CPABHUTEABHO HEAGBHO

14 BcenenHas, npocTpaHCTBO, Bpens

13 CrYCTKOB raAakTMUYeCKoro rada. 3Tu CryCTKu TakKe BO3HUKAM MOA
AEVCTBMEM rpaBUTALMOHHBIX BO3MYLLEHMI cO cTOpoHbl NGC 2937.

Ha apkom ¢oHe ranaktmkn NGC 2936 BUAHbI HEMPaBUAbLHOM
$OpPMbl TEMHbIE BOAOKHA, MMEIOLLME KPACHOBATbIM OTTEHOK — WX
6onee paspexeHHble 06AaCTM YaCTMUHO MPO3pPayHbl AAS AAMHHO-
BOAHOBOW 4aCTW BUAMMOTO crnekTpa. OHM COCTOSIT M3 MEX3BE3AHOM
MNbIAW, «BbIAEPHYTOM» M3 OKPECTHOCTEM SIAPA CMUPAAbHOM ranakTu-
KW NPUTSXKEHUEM ee Boree MaCCUBHOW SAAMMTUUECKON «COCEAKM».
MpucyTcTBME OOABLLOIO KOAMYECTBA MbIAEBbIX YaCTULL TAKXE CMO-
co6CTBYET aKTUBHOMY 3BE3A000Pa30BAHUIO.

B AeBoM uacTv cHUMKa 3ameTHa boaee bAn3Kkas ranaktuka UGC
5130, ckopee Bcero, TakXe OTHOCALLAACA K KAACCy CMMPaAbHbIX, HO
BMAMMAS NPAKTUUECKM «C pebpar. ATy 3BE3AHYO CUCTEMY OT Hac OT-
AendeT nopaska 230 MAH CBETOBbIX AET. ABa APKUX TOUEUHbIX 06b-
eKTa C YeTblpbMSs PAAYXXHbIMWU AUDPAKLMOHHBIMU Ay4aMK — 3BE3AbI
MaeuHoro MyTn, cAydyaHO okasaBluMecs Ha GoHe Hee. 1o Mmoo
3peHnsa pa3bpocaHo MHOXECTBO MEAKMX «3BE3AHBIX OCTPOBOB», Ha-
XOAALLMXCA 3HAYMUTEABHO AAAbLLE, YeM ranakTuku Arp 142.

AaHHoe 13o0bpaxeHne CoCTaBAEHO M3 CHUMKOB, CAEAAHHbIX Ka-
mepow wupokoro noaa (Wide Field Camera 3) opbuUTanbHOTO Tene-
ckona Hubble uepes ronyboi, KpacHbIn U MHGPAKPACHBIA GUALTPbI.
OHo 6bIn0 onybAnKoBaHO Ha caite NASA 20 uioHa 2013 T.

UctouHmk: Colliding Galaxy Pair Takes Flight. - NASA News.
June 20, 2013.
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a OCHOBaHWM HOBbIX A@HHbIX O EBpO-
ne - CaMOM MaAnEeHbKOM M3 YEeTbIpex
raAMAeEBbIX CryTHWMKOB HOnutepal -
aCTPOHOMbI  MPEAMOAOXKMAM, UTO  COAEPXa-
LMEeCss B €ro MOANEAHOM OKEeaHe XAOPUAbI
(B MepBYO OUYepeAb XAOPUA HaTpus, B ObITy
M3BECTHbIN KaK NMOBApPEHHAst COAb) AOCTUratoT
3amep3LUei NOBEPXHOCTH, TAE NMOCTEMNEHHO 3a-
CbINaoTCs Cepor, BblOpachiBaeMO ByAKaHa-
MW COCEAHErO HOMUTEPUAHCKOrO CryTHMKa Mo.2
OrpoMHbIN OKeaH, HECOMHEHHO, UMe-
OLLMICA MOA AEASIHOM 060AOUKOM EBpOMbI,
BEPOATHO, NPobUBaAETCA Ha NMOBEPXHOCTb B
HEKOTOPbIX MecTax. IT0 3HaUMTEABHO OBAEr-
yunT ByAyLLIME MOWUCKU CAEAOB MOTEHLIMAABHO
HaCeASOLLMX €ro XMBbIX OPraHn3MOoB: BO3-
MOXHbI€ MUCCUU K CNYTHUKY HE AOAXHbI Oy-
AYT MPOW3BOAUTL OypeHWe TOACTOrO CAOS
AbA@, UTOObl AOBPaTLCA A0 BOAbI. PaHee Ha
€ro NOBEPXHOCTU YXe PErncTpMpPOBaAMCH
COEAMHEHUS, KOTOPble MOrYyT BbIHOCUTLCS
TyAa TOAbKO B COCTaBe BOAHbIX PacTBOPOB
13 PacrnoAOXEHHON HUXE XMAKOM MaHTUW.
Malik bpayH, 0OAMH U3 YUAEHOB MCCAEAO-
BaTEAbCKOW rpynnbl M3 KaAMpOPHUIMCKOro
TEXHOAOTMYECKOTO MHCTUTYTa B [lacape-
He (Mike Brown, California Institute of
Technology, Pasadena) cuutaer, yuto Tenepb
y Hac eCTb AOKa3aTeAbCTBa TOro, YTO OKe-
aH EBponbl HE U30AMPOBaH, a MOCTOSIHHO
06MeHUBaETCs BELLECTBOM C MOBEPXHOCT-
HbIMW CAOAIMU AEAAHOTO MaHUMpPS. 3HAUMUT,
SHEPrus MOXET nepepaBaTbCA B OKeaH, a
3TO OYEHb BaAXHO C TOUYKM 3PEHMUA BO3MOX-
HOCTHM CYLLLECTBOBAHMA TaM XWU3HWU. ITO Tak-
XE€ O03HauaeT, uTo AAA TOro, 4ToObl y3HATh
XMMWYECKWMI COCTaB OKeaHa, AOCTaTOYHO
TWATEABHO M3Y4UTb MOBEPXHOCTb AbAQ.
MceaepoBaHme AepsiHOM 060A0UKKU EBpO-
nbl Maiik BpayH 1 ero koanera u3 Nabopa-
TOPUM PEAKTMBHOIO ABWXEHMSI B MacapeHe
KeBuH XaHp (Kevin Hand, JPL NASA) npo-
BEAV C MPUBAEYEHMEM MOLLHOMO Teneckona
Keck I, yctaHoBA€HHOrO Ha BoabLuom aBai-
CKOM OCTPOBE M OCHALLEHHOrO CUCTEMOM
aAaNTUBHOM OMTUKKM AAS KOMMEHCALMKU pas-
MbITUSI  M306paXeHUn HEOAHOPOAHOCTAMM
3eMHoM atmMocdepbl.> EBpona McnbiTbiBaeT
MOLLHOE NMPUAMBHOE BO3AEMCTBUE CO CTOPO-
Hbl fOnuTepa, B pesyAbTate Yero OAHO MOAY-
LIapue CnyTHWKa BCEeraa HanpaBAEHO BNepeas
10 XOAY €ro opObUTaAbHOrO ABUXEHUS, @ APY-
roe - Hasap. MMeHHO Ha 3TOM «XBOCTOBOM»
noaylwiapum 6bina obHapyXeHa TauHCTBEH-
Haa cnekTpaAbHas CUrHatypa (TeMHasi NoAo-
ca B LUMPOKOM UHTEPBAAE CMEKTPa), HUKOTAA

1 BMB Ne3, 2005, ctp. 14
2 BMB Ned, 2005, ctp. 12; Ned, 2009, ctp. 16
BB Ne4, 2007, cTp. 4
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OCHOBBIBasACb Ha AaHHbIX HabnoaeHuii EBponbI C NOMOLLbIO TeIeCKONOB
Keck (MayHa Kea, laBaiickue ocTpoBa), acTpOHOMbI CAeNany BbIBOA,
YTO Ny3bIPU Paccosia NOAHMMAIOTCA U3 rNo6aNbHOro OKeaHa 3Toro
CNYTHWKA K MOBEPXHOCTY €ro JIeAsAHOMN KOpbI, FAe BXOAALYUE B UX COCTaB
CONM HaTpMsA U MarHNA B3aMMOAEMCTBYIOT C CepPOi, «NpuGbIBaloLieit»

C cocepHero rnuTepuaHckoro cnytHuka Mo. Ha atoi unnioctpauum
EBpona noka3aHa B paspese Ha nepeaHem nnaHe, Onutep - Ha 3agHem
nnaHe Cnpaea, B UeHTpe u3obpaxkeHus — Wo, Ha Kpato AMCKa KOTOPOro

3aMeTeH U3BEPraloLLMiica BYIKaH.

Mopa ToncToit Kopoii nbAa Ha EBpone HaXoAUTCA OKeaH, HarpeBaeMbli
3a cYeT NPUAMBHOrO B3aumopeincTeus ¢ l0nurepom. 3tot aktop
TaK)Ke MOXKET NPUBECTHU K 06Pa30BaHMIO CEHCMUYECKU AKTUBHOTO
AAPa, KOTOPOE, B CBOKO 04epefib, 06ecneynT 3Hepruen runoTeTuyeckme

He HabAopaBlIasics paHee. [locae AOATUX
AabOpPaTOPHbIX 3KCMEePUMEHTOB bBpayH K
€ro KOAAera OMpeAeArAM, UTO OHa CBf3aHa
C HaAMUMEM MMHepasa ancomuTa (Cyabda-
Ta MarHus). YueHble cumTatoT, UTo MarHus He
AONKHO ObITb Ha NOBEPXHOCTM EBpOMbI, eCAM
TOABKO OH HE BbIHOCWTCS TyA@ M3 OKeaHa. Ta-
KMM 06pa3om, aTO 03HAYaET, YTo OKeaHcKast
BOAA BbIXOAWT Ha MOBEPXHOCTb, @ MaTepuan ¢
MOBEPXHOCTU MOXET NONaAaTh B OKEaH.

OpHako oOkeaH, TAybuHa KOTOpOro, Mo
MHEHUWIO HEKOTOPbIX MAGHETOAOMOB, AOCTUra-
€T COTHW KWMAOMETPOB, HE 00A3aTEABHO AOA-
XEH copepxatb CyabdaT MarHus. Aeno B ToM,
YTO 3MCOMMT 0OHAPYXXEH TOABKO Ha 3aMblKato-
LLLEEM MOAYLLapuK EBponbl, @ Ha HEro NOCTOsH-
HO BbINAAAKOT YacTuUbl CEPbl, U3BEPraemon
NpPU YCUAEHUWM BYAKGHUUYECKOM AEATEABHOCTM
Ha WMo. Ecan 6bl cyabdaT MarHusi MOSIBASIACS
Ha MOBEPXHOCTU MPSAMO U3 OKeaHa, OH AOA-
XeH B6bIA Bbl PETUCTPUPOBATLCA U HA AMAUPY-
tOLLLEM €BPOMEaHCKOM MOAYLIAPUH.

o MHeHuto BpayHa 1 XaHpa, okeaH EBpo-

rupporepmasnbHbie UCTOYHUKU HA AHE OKeaHa.

Mbl MOXET ObITb TOALKO OAHOIO TMMa - AMBO cep-
HOKMCABIM (CyAbGATHBIM), AUOO XAOPUCTLIM. Bo
BTOPOM CAYYaE XAOPWMA MarHusi COAEPXMTCS
B BOAE BMECTE C XAOPMAGMM HATPUS U KaAUsL.
OkaszaBLUMCb Ha MOBEPXHOCTH, OH pacrnapaeT-
CSl Ha 9AEMEHTbI NMOA AEVCTBUEM YAbTPadUONE-
TOBOrO M3AydeHuss CoAHUA, a BbIAEAVBLUMMCA
METAAMMUYECKUM MarHWi, pearmpys C Cepow,
«AOCTaBAEHHOW» ¢ M0, U KUCAOPOAOM, COAEP-
XaLMMCs B BOASIHOM AbA€, 06pa3yeT cyabdar
MarHus. B 0oAHOM U3 NPEeAbIAYLLMX UCCAEAOBa-
HWMIA BbIAO YCTAHOBAEHO, UTO B PA3peXeHHOowM aT-
Mocdepe (ak3ocdepe) EBponbI NpUCYTCTBYHOT
atoMapHble HaTpuii U KaaMin. CoctaB okeaHa
CMyTHUKA, TaKUM 06pa30M, MOXET ObITb NMOUTH
MAEHTUYHBIM COCTaBY 3€MHbIX MOPEN.

EcAM Mbl 3Haem 4To-HUOYAb HaBEPHS-
Ka 0 XWM3HU Ha 3eMAe - TaK 3TO TO, YTO OHa
BO3HMKAG 1 pa3BMAACh Baaropaps HaAUUKLO
XMAKOWM BOABI... M03TOMYy BECbMa BEPOSITHO,
YTO COAEHbI OKeaH EBponbl ABAseTCA Ta-
KUM XE MPEKPACHbIM MECTOM AASl XMU3HM,
KaK 3eMHblE OKEaHbI.

BceneHHas), NpoCTpaHCTeO, spemst 19



BpoMa - LIECTOM MO BEeAUYME CPEAM CMYTHUKOB MNAAHET
CoAHeYHOWM cucTeMbl (ee avameTp paBeH 3122 km)t -
cuuTaetcs, Noxanyn, caMblM BEPOSATHbIM KaHAMAATOM Ha
«AOAKHOCTb» MPUCTaHULLA MUKPOOHOM XM3HM 3a npepenaMu
3eman. B xypHane Astrobiology NASA aHOHcHMpoOBana «MOAET-
HOe 3apaHue» AN HOBOTO MEXMAAHETHOro annapara, KOTopbli

* EBpony NpeBbILAET Mo pasmepam /\yHa, Tpu FraAMAeeBbIX CryTHUKa tonutepa (faHumves,
Kanmcto, Mo), a Takxe KpynHERLLKI caTypHUAHCKWIA CNYTHWK TUTaH.

NASA/JPL/DLR

A 3707 cHUMOK EBponbl, caeNnaHHbIN KocMMYeckuM annapartom Galileo,
npeAcTaBieH B LBeTax, 6IM3KMX K HaTypanbHbiM. XOPoLLIO BUAHBI APKUe
NepAsAHble PaBHUHbI, TPELMHbI U 06LUMPHBIE TEMHbIE Y4ACTKK, KOTOpbIE, No-
BMAUMOMY, COAEPIKAT MUHEPasbHbIE U OPraHNYECKUe NpUMecu.

16 BcenenHas, NpocTPaHCTBO, Bpems

/

6yAeT oTNpaBAEH K 3TOMY HOMUTEPUAHCKOMY CMyTHUKY. [AaBHas
ero 3apaya - BbiiCHEHME cocTaBa €BPOMeaHCKoro okeaHa, B
pPeanbHOCTU KOTOPOro COMHEHWI yXe MpaKTMYecKW He ocTa-
AOCb. B MAaHbl MWUCCUM BKAKOUEHbI 3apaun OMPEAENEHUs] TOA-
WKUHBI U AMHAMWKKU AEASTHOM 0OOAOYKM, @ Takxe AEeTaAbHOro
nU3yyeHunda ee tonorpadun.

«EBpona fBASIETCA OAHWM W3 TA@BHbIX MECT AAS MOUCKOB
XW3HU, CYLLECTBYIOLLEN 3AECH M CENYac, XU3HU, KOTOPYH Mbl
MOXEM «MoLlynaTb», KOTOPas CTaHeT OKOHYATEAbHbIM OTBETOM
Ha KAKOUYEBOM BOMPOC O €€ CYLLECTBOBAHWM 3a Npepenamu 3em-
AW, - CcKa3an KeBWH X3HA, COTPYAHMK OTAEAA MCCAEAOBaHWM
CoAnHeuHoM cuctembl AabopaTopun pPeakTUBHOrO ABUXEHUS B
MNacapeHe (Kevin Hand, JPL NASA). - fAiBasietca An ee dyHAa-
MeHTaAbHas BUOXMMKS TAKOM Xe, KaK y 3eMHOMN XU3HW, UAU OHA
oTAnyaetca? Ecam pa - TO HACKOABKO? 3apOXAEHME XU3HU U €€
9BOAKOLMA — 3TO CAOXHbIE MPOLECCH UAM MPOCTbie? ITO AULIb
HemMHorve 1“3 60AbLIOIO NMepPeyYHs BONPOCOB, Ha KoTopblie EBpo-
na B COCTOAIHWW A@Tb OTBET». M MoOMCKaMu OTBETOB Ha HUX Nep-
BbIMW 3alMyTCA aBTOMaTWYeckuWe annapatbl: MUAOTUPYEMble
noaetbl B cuctemy tOnutepa noka BbIFASAST AEAOM BecbMa OT-
AANeHHOro byayluero.

Annapat, oTnpaBAsieMblii Ha NMOBEPXHOCTb EBpOMbl, AOAXEH
BbINOAHUTb BypeHue wypda raybruHon He meHee 10 cMm, a Takxe
cobpatb U U3yunTb 06pa3Libl MOBEPXHOCTHOIO CAOSI AASl BbiSICHE-
HWA cocTaBa MOAANEAHOTrO0 OKeaHa U ONpPeAENeHWs CTeNeHU BO3-
AEVICTBUA Ha HETO BbICOKMX YPOBHEN pasvaLmu.

MpeararaeTca BKAKOUMTL B COCTAB MOAE3HOWM Harpy3ku cemb
HayuHbIX MPUMOOPOB: MaCC-CMEKTPOMETP, CMNEKTPOMETP KOMOU-
HaLMOHHOrO paccesiHWus, MarHMTOMeTp, MHOTOMOAOCHbIM NakeT-
HblA CENCMOMETP, CUCTEMY BM3yaAM3aLMU, MUKPOCKOMUUYECKYHO
KamMepy M pasBeAbliBaTeAbHbIM TOMorpad. Aas Boibopa 6e3onac-
HOro MecTa nocaaku, obecrneurBaroLLero HauboAbLLYIO HayuHYHO
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OTAa4y 3anAaHUPOBaHHbIX MCCAEAOBaAHUN, n0Tpe6yeT0ﬂ TWaTeAb-

HaA npepBapuUTeAbHaa pa3BeAKa CNyTHUKaA.
* % %

B 2011 r. NASA Bbipenvaa dupme Stone Aerospace 4 MAH AOA-
AApPOB AASI MPOAOAXKEHMS pa3paboTku npoekta Cryobot, npeaHasHa-
UEHHOT0o AAS aBTOHOMHOTMO MCCAEAOBAHMS EBPOMNEAHCKOro OKeaHa.?

leHepanbHbI pAnpekTop dmnpmbl Stone Aerospace CEO buan
CtoyH (Bill Stone) npumepHo Tak 0603HAYMA OCHOBHble 3a-
Aaun ByayliMx MUccuit Ha EBpony: nocapka Ha MOBEPXHOCTb,
AOCTaBKa poboTa-HOCUTEASt UePE3 AEASIHYHO KOPY, 3aryck 6bICTPO-
ABWXYLLErOCA aBTOHOMHOIO TMOABOAHOIO amnnapata ¢ siaep-
HbIM FE€HEpPaTopoOM M CEePUM MUHUATIOPHbIX aBTOHOMHbIX 30HAOB
(AUV - Autonomous Underwater Vehicles), cnocobHbix paboTtaTb
B OMacHbIX paoHax — Hanpumep, BOAU3U «HepPHbIX KYPUAbLLMKOB»,
B MOKPbITbIX TPELMHAMMK AEAOBbIX MPOCTPAHCTBAX, B KOPPO3UOH-
HbIX XMMUUYECKMX Oo4arax — C LEeAblo novcka u cbopa 6uororuve-
CKMX 06pasLoB 1 TPAHCMOPTUPOBKM MX Ha MATEPUHCKWUIA KOPabAb.

YueHble yxe npubanxaroTcst K NosiBAEHWI0 paboTocnocobHbIX
BEPCUI Hay4HbIX NPUBOPOB, KOTOPbie MOMAK Bbl ObiTb OTNPaBAE-
Hbl Ha cnyTHWK lOnuTepa. AMEepPUKaAHCKME MCCAEAOBATEAbCKME
MHCTUTYTbI, BAaropapsa duHaHcMpoBaHuto NASA, NOAOLLAK K CO3-
AQHWUIO MOPTATUBHbBIX MHCTPYMEHTOB, MO3BOAAIOLLMX MOCAAHHbBIM
Ha EBpony AUV onpeaeAnTb XapakTepPUCTUKKM MNOTEHLMAAbHOM
XW3HWM Ha MUKPOOHOM YpOBHE, a 3aTeM MnepeAaTb MOAYUYEHHYHO
MHPOPMALIMIO Ha MOCAAOYHBIN MOAYAb U AaAee Ha 3eMALo.

EBpony Takxe MOXHO UCCAEAOBATb METOAAMM AUCTAHLIMOHHOIO
30HAMPOBAHUA — NMOAOBHO TOMY, KaK 3TO CAEAAA KOCMUYECKUIA an-
napart Galileo® nocae npubbiTMs Kk KOnuTepy B KoHue 1995 r. v BbI-
XOA@ Ha OpbUTY BOKPYr FMraHTCKoi naaHeTbl. OAHAKO 3TU METOAbI
noka He AaAM OTBETOB Ha OUYeHb BaXKHble BOMPOCHI: KakoBa TOALLM-

2 BMB Ne6, 2009, ctp. 31
3 BMNB Ned, 2006, ctp. 31; Ne10, 2007, ctp. 25
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conHe4yHAs cucTeEMA. HosocTn [

'V Pa3mepbl y4acTKa, 0XBa4YeHHOT0 CHUMKOM — 14x17 kM. [naBHas ero aetanb

- ABOIHOI NieAsHoi xpebeT BbicoToi 0K0s0 300 M. Ero o6Las wmpuHay
NoAHOXKbA AOCTUraeT 2,6 KM. l0xHee (HUxKe) Hero BUAEH Y4acToK Gonee «CTapoif
NOBEPXHOCTH, HAa KOTOPO 3aMeTHbI HeGonblLMe yaapHble Kpatepbl. B uenom
XapaKtep penbed)a rOBOPUT 0 ero NOCTOAHHOM 0GHOB/NIEHUM B X0 YacTbIX
TEKTOHUYECKUX NOABUKEK, (hOPMUPOBAHUA Pa3JIOMOB U CKNAAOK, YTO, B CBOIO
ouepeab, CBUAETENLCTBYET O 3HAYUTENILHOM NOTOKE IHEPrn U3 HeAP CNyTHUKA.

Ha AEAAHOro NaHuupst EBponbl U Kakyto rybuHy UMeeT ee okeaH?

CuTyaumto MOXeT BO MHOFOM MPOSICHUTb papap MexXnAaHeT-
Horo annapata JUICE (JUpiter ICy moons Explorer mission), koTo-
pbivi NAaHMpYyeT 3anycTuTb B 2022 1. EBponenckoe KocMuyeckoe
areHTcTBO. K HOnutepy oH npubyaet B 2030 r. JUICE aBaxAbl 06-
AETUT EBpPOMY 1 CCAEAYET APYrUE CMYTHUKMU ra3oBOro ruraHTa.

MoneT 1 nocaaka Ha EBpony MoryT 6biTb BeCbMa npobaemaTny-
HbIMW. Ha A@HHbIM MOMEHT yYeHble HE OYEHb YETKO MPEACTABAS-
toT cebe, Kak BbIFASIAUT ee NMOBEPXHOCTb. HEKOTOPbIE MCCAEAOBATENM
MoAaratoT, YTo eBpONneaHCKUi 3KBaTOP NMOKPbIT AEASHBIMU LLIMNAMMU.
BrioAHe BO3MOXHO, UTO BHELLHSS 060AOUYKA CMyTHUKA HaxXOAMUTCS
B MOCTOSAHHOM ABWXEHUW, NO3TOMY BOMPOC O BbiGOpe MecTa mno-
CapKM Crnyckaemoro anmnapata CTaHOBWTCHA TPYAHOPa3peLUUMbIM.
Cama nocaaka Takke MOXET ObiTb OTArOLLEHA LEAbIM PSAOM MPO-
6AeM. B 10 Bpems kak crnieupMasnctbl, pabotatome ¢ MapCoXoA0M
Curiosity,* ucnbiTanK «7 MUHYT yxaca» BO BPEMS CMyCcka poBepa Ha
KpacHyto NAaHeTy ¢ MOMOLLbIO «<HEBECHOro KpaHa» (CTOAbKO BpemMe-
HW TPEHOBANOCH MOCAAHHOMY C 3EMAU YNPABASIIOLLEMY CUTHAAY AAS
NPEOAOAEHUSI OTAEAABLLEro Hac oT Mapca paccTosiHus), nocaaka
30HAQ Ha EBpony AIBHO BbI30BET elle 60AbLLE IMOLMIA — PAANOCUT-
HaA MPEOAOAEBAET PACCTOAHME OT HEe A0 3EMAU B AyULLEM CAyYae
3a noAvaca...

EBpona He umeeT aTMOochepbl, U 3TO NAOXO, NOTOMY UTO HEAb-
3 MICMOAB30BaTb MapaLUtoT AT YMEHbLIEHUS CKOPOCTU CHUXEHMUSA.
C Apyroi CTOpPOHbI — 3TO XOPOLLO, MOCKOAbKY O3HA4aeT, u4To Nocaa-
Ky CryckaemMoro annaparta MOXHO OCYLLIEeCTBUTb HoAee TOUHO, NpK
YCAOBUU onpeaeneHns 6e30nacHoro yuacTka. Annapar AOAXEH 06-
AaAaTb HEKOTOPbIM «BOPTOBLIM MHTEAAEKTOM», UTOObI UMETb BO3-
MOXHOCTb Bbl6Opa Ayuyllero BapuaHta MecTa NMOCaAKM C YUYEeTOM
MHGOPMALIMK, MOAYYEHHOW B XOAE NPOBEAEHUS APYTUX MUCCUHA.

4 BB Ne8, 2012, cp. 12
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0CAe Toro, Kak Mapcoxoa Curiosity* Hallen ybeau-
TEeAbHblE AOKA3aTeAbCTBa MPUIOAHOCTM KpacHoM
MAGHETbI AN KM3HU Ha paHHKX dTanax ee 3BOAKO-

PCUAHCKUX XXMBbIX OPraHU3MOB.

' Tpobronor Kprc Makkelt 13 MccAepoBaTeEAbCKOrO
\ Jimca (Chris McKay, Ames Research Center, NASA)
SET MPUHLIMN MOKCKOB CAEAYHOLLIMM 06Pa3oM: MpeA-
DKM, YTO Mbl HaLWAW Ha Mapce HeGocKpeb — orpom-
> .I HOTOSTaXHOE 3AaHUE MAM HEUTO Moxoxee. Ham cpasy
1 \0 6bl MOHSATHO, UTO 3TO HE NPOCTO rPyAa KAMHEN, Aa-

OSI_VIO)KHa CAEAYHOLLIAsS aHANOTUA: TaKWe BeLUM, Kak Benki,
K 1 depMEHTbI, ABARIOTCH BUOAOTMUECKIMM SKBUBANEH-
y 4. HEGOCKPEOOB. 3TO OrPOMHbBIE CAOXKHbIE MOAEKYAbI,
@HHbIEe» A\ ONPEAENEHHON LIEAU.

NASA HepaBHO OdMUMAABHO 3asBMA@, YTO €e HO-
" MApCMaHCKWE 30HABI, 3aMyCK KOTOPbIX 3anAaH1pO-
Ha 2020 r., byayT UCKaTb NPU3HAKM XXM3HW B MPOLLAOM
OCEAHEN NAAHETHI. YueHble, MNpUHUMAOWME YyyacTue
B pa3pabotke HOBbIX MOOWALHbIX AaBOpaToOpUi U MCCAEAO-
~ BaTeAbCKWX NPOrpamMM A HXX, NOAGraKoT, YTo BEPOATHOCTL
HalTW CBUAETEALCTBA KOTAA-TO CYLLIECTBOBABLLIEN Ha Mapce
XW3HW 3aMETHO BbILLIE, YEM OOHAPYXUTb «<MECTHBIE» MUKPO-
6bl, AOKMBLUME AO HALLIMX AHEW.

Cneupannctel NASA Takxe CuMTatoT, YTO HOBbIE PO-
BepPbl AOAKHbI 3aHATbCA cOOpPoM 06pa3LOB MOPOA, KO-
TOpble MOTYT 6bITb COXPaHEHbI M MO3XE AOCTABAEHbI Ha
s 3eMA0. 3TO MO3BOAUT NMPOBOAUTL SKCMIEPUMEHTBI C WUC-

Tak mor BbIrnapetb MOAb30BaHWEM CaMbIX YyBCTBUTEAbHbIX MTPUOOPOB B CO-
- Mapc munnuapppbl net
BRsan, orpa Ha ero BPEMEHHbIX HayYHbIX AabopaTopUSX.
noBepxHOCTH Gbina

¥UAKas Bofa. 3HaueHus M<3HBb y>ke Hal AN?
BbICOT MECTHOCTEMN

MCnpaBneHbl € y4eTom

AaHHBIX 0 APEBHUX Cpean yueHblx ObITYET MHEHUE, UTO MPU3HAKM KM3HM
Geperobix NMHUAX. Ha Mapce 6biAM HAMAEHbI YXE MEepPBbIM aMEPUKAHCKUM
Takke vAajeHbl BCe Viki 1

o — crnyckaembiM annaparom Viking 1 npsamMo Ha MecTe ero no-
BO3pacToM MeHee capku B 1976 1.2 OpHako 6oAblLas YacTb aCTPOHOMOB He
2 mnpp ner. YBUAEAA B PE3YALTATaX MPOBEAEHHOIO TOrAG SKCNIEPUMEHTA

BECOMbIX apryMEHTOB B MOAL3Y €e Haauuusi. B mocnepHee
BPEMS HEKOTOPbIE CMELMAAUCTbI BbICKa3bIBaOT MPEATNONO-

. xeHue o Tom, yto Viking 1 paspyLuma uckoMble BruoMapke-
V' Mapcoxop Opportunity chororpacduposan 6
«yrec Beprcan (Burns Cliff) noce Toro, kak pbl (OpraHUYecKue COEAUHEHUS, CBSi3aHHblIE C 0OMEHOM

A06panca K NoAHOXbIO BHYTPEHHel YacTu Bana BELLECTB XWUBbIX OPraH13MOB) eLle A0 Hayana SKCrepwu-
Kpartepa «BbiHocnuBocTb» (Endurance). U3-3a
TOrO0, YTO NOJIyYEeHHasA NaHOPaMa OXBaTbiBaeT
GonbLuoi BUANMBIN yron (cBbiwe 180°), cTeHa * BB Neg, 2012, ctp. 12; #BI1B Ne6, 2006, crp. 19
yTeca 06pasyeT «BbINYKAOCTb B CTOPOHY
Kamepbl — Ha CAMOM /ieJie OHa C/lerka BOrHyTas.
3ameTHa CI0UCTas CTPYKTYPa MapCUAHCKNX
NOPOJA, OTPAXAIOLAA Pa3NNYHbIE INOXU
UCTOPUM NIAHETbI; YaCTb 3TUX C/I0EB, BO3MOXKHO,
COAEPKUT «CNefbl» APeBHEN XU3HU. '




MeHTa. Apyrve CUMTAKOT, YTO MHCTPYMEHTbI MOCAAOYHOMO
annapata 6blAM HEAOCTATOYHO UyBCTBUTEABHBIMU AAA 0O-
HapYXeHUs KaKunx-AMbO NPU3HAKOB OPraHUUYECKOM XU3HM.

Kpuc Makkel, B 4aCTHOCTW, HE COrAaceH C Tem, 4To
Viking 1 Hawuen Xu3Hb. OH noAaraert, 4to noBepxHocTb Map-
Ca CAULLUKOM CMABHO «BbDIKEHa» COAHEYHBbIM W3AYYEHU-
€M, uTobbl Ha HEN COXPaHWAUCb B HEMPUKOCHOBEHHOCTU
W LENOCTU CAEAbl KaKOW-TO OpraHWKW, MO3TOMY He CAeAy-
€T OXMAATb, YTO cobpaHHble annapatom o6pasLibl MOMAK
6bl CAYXUTb HAAEXKHBIM MPUOEXMLLEM AAA NOTEHLIMAABHbIX
©KU3HECOAEPXKALLWMX» MaTepuanoB. [loxoxe, pesyAbrarhbl,
MOAYYEHHbIE HbIHE 3APABCTBYHOLLMM MapcoxoAoM Curiosity
1 B XOAE MPEABIAYLLIMX MUCCHUI, a TaKke Npu AabopaTtopHbIX
3KCMEPUMEHTaX, ABASIFOTCA BECOMbIM AOKA3aTEALCTBOM TO-
ro, YTo papvaLmns COBMECTHO C COAEPXKALLMMMUCS B FPyHTE
nepxaopatamu® paspyllaeT opraHuYeckue BeLlecTBa Ha
NoBEPXHOCTU. OAHAKO OHWM MOIAM COXPaHWTLCA B MOAMO-
UBEHHbIX CAOSIX Ha BOAbLLEN TAYBUHE, TaK YTO, BO3MOXHO,
AN TOAYYEHUA MOAOKMTEABHbBIX PE3YALTAaTOB Mbl AOAKHbI
YrAYOUTBCS HUXE TOTO YPOBHS, AO KOTOPOTO NMPOHUKAET U3AY-
YeHWe — NPUMEPHO Ha 5 M MOA NMOBEPXHOCTb.

HoBblh UHCTpYMeHT

XoT Hay4Hble npubopbl Ha 6opTy poBepa 0b6pas-
ua 2020 roaa, Kak oxuaaetcs, byayT UCKaTb NpU3Ha-
KU APEBHEN XW3HU B MEPY CBOMX BO3MOXHOCTEW, elle
OAMH WHCTPYMEHT, B HacTosillee BPeMs WMHTEHCHMBHO
pa3pabaTbiBaeMblii, CMOXET BECTU MOUCKW €€ NpU3Ha-
KOB B CPaBHUTEABHO HEAGBHEM NpoLuAoM Mapca.

lpynna uccrepoBatenen M3 MaccauyCeTcKoro TeXHo-
AOTMYECKOrO MHCTUTYTa MOA PYKOBOACTBOM Kpuca Kappa
(Christopher Carr, Massachusetts Institute of Technology)
ceilyac paspabarbiBaeT creuyarbHoe 060pyAOBaHHE AAA
novcka 6uomapkepoB. YaeHbl Fpynmnbl AEAAOT CTaBKy Ha
TO, UTO XM3Hb Ha Mapce OTAaAEHHO CBfi3aHa C XXM3HbIO
Ha 3emae. Mprbop aHaAM3UpPYET MapCHaHCKyH NoYBY AAS
MAEHTUOMKALMKM TEHOMHOW MHGOpMaLmK (curHatyp AHK
1 PHK), ocTaBA€HHOW MUKpPOOpraHu3Mamu, BbIMePLUMMU
He 6oAee MUAAMOHA AET Hal3aA. MapcuaHckasi reHoOMHast
MHOOPMALMA MOXET OKasaTbCA Aaxe 6onee paHHew -
6naropapst CyxoMy M XOAOAHOMY KAMMATY, WMMEBLLEMY
MECTO Ha COCEAHEV MAAHETE B MPOLUAOM W BaaronpusT-
CTBYHOLLEMY COXPAHHOCTU OPraHUYECKMX BELLECTB.

B 3eMHbIX yCAOBHSIX 06HapyxeHbI Lenoyukt AHK n PHK
He CTapLue MUAAMOHA AET. PsiA MpOLIECCOB, pa3pyLLMBLLKX
6onee APEBHUX HOCUTEAEN FEHHOWM MHPOPMAaLIMK Ha 3em-
A€, OTCYTCTBYET Ha Mapce, 1, Takum obpasoM, UMeeTcs
MHOTO LLIAHCOB HaWTW TaM HeuTo, SiBAStoLLEeecs brioMapke-
POM TOrO, UYTO CYLLECTBOBAAO B TEUEHUE MUAAMAPAOB AET.

3 BIMB Ne8, 2008, cTp. 18
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A Meteopur
ALH84001,
HaWAEeHHbIN Ha
NOBEpXHOCTH
aHTapKTM4ecKoro
neAHUKa 1
NpeAnonoXuTenbHO
«npUNeTeBLLINIA»

¢ Mapca.

3eMHas )KU3Hb
KaK BapyaHT MapCUaHCKOW

CTOAKHOBEHWE C aMWHOKUCAOTHBIMWU MapCUaHCKK-
MW METEOpUTaMU MOTAO «MOCEATb» XU3Hb Ha 3emAe,
MO3TOMY rMnoTe3a O TECHOW CBSI3W OpraHUKK Ha 0beunx
NMAAHETaX He MpeACTaBAAeTca HemnpaBAOnoA0OHON. Ec-
AU Bbl X13Hb BO3HWKAA Ha Mapce, cyLuecTByeT BoAbLuas
BEPOSATHOCTb TOr0, YTO OHA NosABMAACh bbl U Ha 3eMae,
BBWAY HaAWUUSi METEOPUTHOTO «TpaHchepar» Mexay naa-
HeTamK. CAeAyeT 0XMAATb, UTO 3TOT NpoLecc BbiA BECh-
Ma WHTEHCWMBHbIM 3,5-4 MAPA AET Hasap, B MEPUOA,
Ha3biBaeMbli «[lo3pHEN TsXeAon 6GomMOapAMPOBKON».
MaccoobmeH mexay Mapcom M 3emaelt Ha paHHMX
aTanax 3BoAlOUMUM COAHEYHOW CUCTEMbl COCTaBMA MO-
psiAka MUAAM@PAA TOHH — B OCHOBHOM, KOHEUHO, B Ha-
npaBAeHun ¢ Mapca Ha 3eMALo (M3-3a MeHbLLEN MacChbl
KpacHoit nanaHeTbl). OAHaKo Ato6OV 3KCMEPUMEHT Mo 06-
Hapy>XEeHWIO XM3HU TPEBYET BbICOKOIN CTEMEHU rapaHTUK
TOrO, YTO B NMPOLIECCE ero NPOBEAEHUS 3€MHbIE MUKPO-
6bl He 3arpsA3HAT MapcUaHCKWi 06paseLl.

MobuabHasi Aabopatopus Curiosity, N0 HEKOTOPbIM
oLeHKamMm, noreTena Ha Mapc ¢ MOAYMUAAMOHOM 3eM-
HbIX MUKPOOPraHM3MoB «Ha 6opTy». Mpu NnpoBeAeHUH
SKCMEPHMMEHTOB MO MOUCKY BHE3EMHOW XW3HU TakoM
YPOBEHb 3aLLUMThl abCOAOTHO HenpuemMaeM. Kpuc Mak-
KEW CUMTAET, UTO AAA AHOBOTO 3KCMEPUMEHTA B paMKax
NMOMCKa MapCHUaHCKUX XUBbIX OPraHU3MOB C y4acTUeM
po60ToB HEObX0AMMA TLLATEABHENLLAS CTEPUAU3ALUS.
OaHako Becb amnnapar He TpebyeT MOAHOW CTEPUAM-
3auMu - 3Ta MpoLeAypa Kacaercsi TOAbKO HEMOCPEeA-
CTBEHHO 3aAEMCTBOBAHHbIX B 3KCNEPUMEHTaX paboumx
MHCTPYMEHTOB, B TOM AU UHOW CTENEHU KOHTAKTUPYHO-
LUMX C MapCUaHCKOW NoYBoW U 06pasuamu, AOBbLITEIMU
npu 6ypeHuu.

WUctounumk: Incredible Technology: How to Find Life
on Mars. - by Miriam Kramer, SPACE.com Staff Writer,
July 16, 2013.

A IneKTpoHHas
MMKPOCKONUSA BbIABUNA
HEeMOoHATHbIE AeTanu
CTPYKTYpbl MeTeopuTa
ALH84001. Yactb
VYEeHbIX CYUTAET, YTO
3TW fieTanu mMoryT

6bITb OCTaTKaMM
MapCUaHCKUX
GakTepuil.
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Me:XnnaHeTHble annapartbl
cthoTorpathupoBanu 3emnio

Ba M306paxeHus 3emMAM - LBETHOE

U yepHO-6enoe - OblAM TOAYYEHBI

19 uioNA TEKyLLEro ropa AByMS amepu-
KaHCKVMW KOCMMYECKMMM annaparamu, Haxo-
ASLLMKCA Ha opbuTax BOKPYr APYTMX MAGHET.
31 CHUMKU AVLLHUIA Pa3 NPOAEMOHCTPUPOBa-
AW, YTO E€AMHCTBEHHbIN obutaemblii mup Con-
HEUHOM cUCTEMbI — He BoAee, YUeM NecUrHKa B
orpoMHoOM Kocmoce. CKyCCTBEHHBIV CMyTHUK
CarypHa Cassinit céotorpadupoBan 3emaro
1 \yHy B LBETE C paccToaHua nouti 1,5 Mapa
kM. 3oHA MESSENGER - nepsbiii aBTOMaTHt-
YECKWUM Pa3BEAUMK, BbIBEAEHHbIM Ha OpOuUTy
BOKpYr Mepkypusi? - nepepan uepHo-benoe
n3obpaxeHre napbl «3eMAs-/\yHa», MOAYYEH-

* BMB Ne 4, 2004, ctp. 24; Ne4, 2008, c1p. 14
2BMB Nel1, 2010, ctp. 4; Ne3, 2011, ctp. 27

gce Institute

NASA/JPL-Caltech/Space Sci

HOe C paccTosHus 98 MAH KM B pamMKax kam-
MaHWM MO MOUCKY BO3MOXHbIX €CTECTBEHHbIX
CryTHUKOB BAMXaMLLEN K COAHLY NAaHETbI.

M3 okpectHocTen CatypHa 3emasi u /\yHa
BbIMAAAAT KaK CBETAbIE TOUKM: 3eMAs — Baea-
Ho-ronybas, bonee sipkas, U AyHa - XEeATo-
BaTo-6enas. OHM BMAHBI HEAAAEKO OT Kpasi
3HaMEHUTbIX KOAEL, NAaHETbI. BriepBble kame-
pbl BbICOKOIO pa3pelueHus Cassini «pasraspe-
AM» 3EMAIO U €€ CMYTHUK C TaKOW AMCTaHLMK
KaK ABa OTAEAbHbIX 0ObekTa.

NASA npearOXMAa OOLECTBEHHOCTU
OTMETUTb AEHb MOAYYEHUS, MOXaAYH, Ca-
MbIX HEOBObIYHbIX CHUMKOB Hallei naaHe-
Tbl BM3yaAbHbIMW U ¢dOTOrpaPUUecKrumMmn
HabAloaeHuAMM CaTypHa, COMpPOBOXAAB-
wumncs nybankauven B cet WMHTepHeT

A Ha 3tom pegKoM cHUMKe, caenaHHoMm 19 utona 2013 r. LiupokoyronbHoM Kamepoit KOCMUYECKOro
annapara Cassini (NASA), 3aneuatneHa 3emns ¢ JlyHoi u 4acTb orpomHbix konel, CatypHa.
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A VYBenuueHHoe uso6GpaxkeHue 3emnu u JlyHol,
nony4yeHHoe 3oHaom Cassini U3 okpectHocTei
CatypHa ¢ paccroaHua 1450 MAH KM.

20 BceneHHas, NpOCTPaHCTBO, Bpens
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NASA/Johns Hopkin
Laboratory/Carnegie Insti

A ®dotorpacdums 3emnu u ee cnyTHUKA, CAeNaHHAA
annaparom MESSENGER B ToT ke peHb -

19 nions 2013 r. — c op6utbl Mepkypus

(c paccTosHmA 98 MAIH KM).

ero usobpaxeHuin. boree 20 TbiC. yeno-
BEK MO BCEMY MMPY MPWUHSAM yyacTue B
3TUX HETPAAMLIMOHHBIX TOPXECTBAX.

«Mbl HE CMOXEM YBUAETb OTAEAbHbIX
KOHTMHEHTOB Ha 3TOM nopTpeTe 3eMAu, -
NPOKOMMEHTUPOBAAA CHUMKM  AMHAA
Cnuakep, YneH pabouei rpynnbl Cassini
3 Nabopatopuuv PeEakKTUBHOrO ABMUXE-
Hua (Linda Spilker, JPL NASA) B MNMacaae-
He, KannpopHuUaA. - MOAYYEHHbI CHUMOK
HanoOMWHAEeT HaM O TOM, CKOAb KPOXOT-
Ha 1 6e33aluMTHaA Hala POAHAs MNAaHe-
Ta B 6e3rpaHuMuyHom Kocmoce, a Takxe
cBUAETEAbCTBYET 06 M306peTaTtenbHOCTU
XWUTEAen 3TOW MaAeHbKOW MA@HETbl, yMy-
APVBLUMXCA OTNPaBWTb aBTOMaTUUYECKUE
annapaTbl Tak AGAEKO U B3TAAHYTb U3 3TUX
KOCMMYECKUX TAYBUH Ha oCTaBLUytoCH Mo-
3aAM 3EMAO».

CHUMKKM 3eMAU U3 BHELLHUX obaacTei
COAHEYHOM CUCTEMbI MNOAYYWUTb BeCbMa
TPYAHO - C TakMx PacCTOfHWI OHa Bceraa
BMAHA o4yeHb 6AM3KO K COAHLy. UyBCTBU-
TEAbHbIE AETEKTOPbI KAMEP MEXMAAHETHbIX
annapaTtoB MoryT ObiTb MOBPEXAEHbI MpU
NPSIMOM NONaAaHWK ero Ayden (Tak xe, kak
YeNOBEK MOXET NOBPEAWTb CETUATKY rAasa,
B3rASIHYB Ha Halle cBeTWAO 6e3 3aluWTHO-
ro ¢uabTpa). Cassini cmor caenatb 3Ty ¢o-
Torpaduto 6aaropaps Tomy, Uto CoAHLe B
MOMEHT CbEMKKU HaXOAMAOCH 3a CaTypHOM.
M306paxeHne 3eMAM, MOAYYEHHOE C WC-
NMOAb30BaHWEM LUMPOKOYTOABHOM KaMepbl,
CTAHET YacTbi0 MO3aWYHOro U306paxeHus
caTypHUaHCKMX KoAael. AAS ero cospa-
HUA noTpebyeTca HECKOAbKO HeAeAb pabo-
Tbl U3-3a HEOOXOAMMOCTH PEeLLEHUs LEAOro
KOMMAEKCA CAOXHbIX 3aAay, CBSI3@HHbIX C
COBMELLEHNEM KAAPOB, OTCHATBLIX MPKU pas-
AMYHOM MPOCTPAHCTBEHHOW TreOMEeTpPUn U
pa3HOM YPOBHE OCBELLEHHOCTH.

«To, 4TO0 OTU U306paxeHus Haliewn
NAa@HeTbl MOAyYEHbI B OAMH AEHb U3 ABYX
pa3HOYAAAEHHbIX «HAaOAIOAATEAbHbIX MyH-
KTOB» COAHEUYHOMN CUCTEMbI, HANOMUHaeET
HaM O MOTPACAIOLWMUX TEXHUYECKUX AO-
CTUXEHUAX 3EMHOW UMBUAM3ALMK B WU3-
YYEHUM TNAAHEeT, - CKa3aA MNAAHETOAOr
lloH ConomoH (Sean Solomon) u3 06-
cepBatopun KOAyMOUICKOTO YHUBEPCU-
Teta. - [ockonbky Mepkypuit n CaTypH
NPEeACTaBAAKT ABa BeCbMa pPa3AMYHbIX
cueHapus o6pasoBaHUA MNAAHET U UX
AAAbHENLEN 3BOAOLUMKU, 3TU ABA CHUM-
Ka TakXe NoAYepKMBatOT cneumdruyHOCTb
3emAau. B kocmoce 6oAblie HeT mecTa,
NoAOBHOro Halemy AOMYy».

www.universemagazine.com



ocmMuueckni annapat New

Horizons (NASA), 3any-

LLIEHHbIV B AHBape 2006 T.
M NPOAOAKAIOLLMI MOAET K Kap-
AMKOBOM naaHete [ayToHy,* no-
AYUYMA NepBoe M30bpaxeHue ee
KpyMHEMLLEero cnyTHUKa — Xapo-
Ha. B MOMEHT CbeMKHM 30HA Haxo-
AMACA Ha paccTosiHnM okono 880
MAH KM OT LieAn. Ha uepHo-6enom
M306paxeHn XapoH BbITASIAWUT
KakK CAabblii Pa3MbITbli OOBEKT,
o4eHb BAM3KUIA K Bonee ApKOMY 1
6onee MacCMBHOMY LIEHTPAAbHO-
My TEAY, HO BMOAHE YETKO BUAMW-
MbI OTAEABHO OT HETO.

NASA npeacTaBuAa HOBble
dotorpadun XapoHa 10 wuioAd,
AHOHCHUPOBAB MX B KauyecTBe
«BaXXHOM Bexm» Anst MUcCUM New
Horizons. Annapat AOAKEH npu-
ObITb K «MYHKTY Ha3HaueHus» B
ntone 2015 r. 1 Ha NPOTAXKEHUMU
9 CYTOK BECTM WUCCAEAOBaHUS
CUCTEMbI KAPAMKOBOM MAGHETHI.

«CamMo M306paxeHue Mo-
XET MokasaTbCsl He OuYeHb Bre-
YaTAAOLMM, HO MO CPaBHEHWIO
C HaseMHoW  ¢oTorpaduen,
Ha KOTOpOM ObIA OTKPbLIT Xa-

1 BMB Ne Ne1, 2003, ctp. 22; Ne2, 2006,
cTp. 25; Ne11, 2010, ctp. 9

POH, 3TU CHWUMKMK BbITASIAAT OT-
AMYHO, — 3afiBUA PYKOBOAWTEAD
npoekta Xan Yuep v3 Nabopa-
TOPUM MPUKNAAHON OUBKMKK YHU-
Bepcuteta [)KOHca XOMKWHCa
(Harold Weaver, Applied Physics
Laboratory, Johns  Hopkins
University, Laurel, Maryland). -
Mbl O4YeHb paabl BNepBble YBU-
AeTb [TAYTOH 1 XapoH B KauecTBe
OTAEAbHbIX OOBEKTOB KaK oue-
PEAHOM BaXHbIM pe3yAbTaT MUC-
cum New Horizons».

MAYTOH MMeEeT NsiTb U3BECT-
HbIX CMYTHUKOB. YeTbipe cambix
ManeHbKMX HOCAT UMeHa HukTa,
MMapa, Ctukc v Liepbep. XapoH
obpaliaetca Bokpyr obLiero
ueHTpa macc ¢ [lAyToHOM o
KpyroBon opbute AMaMeTpom
CBbllle 35 TbIC. KM, €r0 pasmep
cocTaBAsieT okono 1205 km. OH
6bIA 06HapyxeH B 1978 1. ¢ no-
Moublo Teneckona Kaj Strand
Astrometric Reflector B Mop-
ckort  obcepsatopun  CLLA.
YyeHble 3aMeTUAM Ha u3obpa-
XeHWM 06bekTa, cuMTaBLLEro-
CA B TO BpeEMS CaMOMn AaAEKOM
nAaHeTon,? HebOAbLUYHD BbIMy-

2 BMB Ne9, 2006, ctp. 20
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New Horizons «pasrnagen» XapoH

KAOCTb. MEANEHHOE CMeELLEHNE
3TOW BbIMYKAOCTU OTHOCUTEABHO
AMOPAKLMOHHOIO AMCKa, OTO-
6paxaBLUEro MOAOXEHUE LEH-
TPAAbHOrO  TeAa, MOCAYXMAO
OCHOBaHWEM AASA 3asiBAEHUS 00
OTKPbITUM CMYTHMKA. [03Xe OHO
6bINO MOATBEPXAEHO B X0AE $O-
TOMETPUUYECKMX  HaBAOAEHWN
B3aWMHbIX 3aTMEHWIH KOMMO-
HEHTOB ABOMHOM CUCTEMDbI.

Mpynna COMPOBOXAEHMA
Muccun New Horizons CNoAb30-
BaAa AAA MOAYYEHMST M306paxe-
HWUI XapoHa 60opTOBYHD Kamepy
Long Range Reconnaissance
Imager (LORRI).

«loMMMO TOro, 4TO 3TO XO-
polee  TeXHUYecKoe  AOCTU-
XeHWe, HoBble W300paxeHus
XapoHa u [IayToHa npeacTas-
ASIFOT HEKOTOPbIA MHTEPEC AAA
HayKW», — COOOLLIMA PYKOBOAM-
TeAb nporpammbl New Horizons
AnaH LLTtepH 13 otaenenus HOro-
3anapHOro0  MCCAEAOBATEALCKO-
ro uHctutyta B boynaepe (Alan
Stern, Southwest Research
Institute, Boulder, Colorado).
braropapsi AOCTaTOuHO  ypQu-
HOMY MPOCTPAHCTBEHHOMY MO-
AOXEHMWIO KOCMMYECKOro anmna-

pata B MOMEHT MPOBEAEHUS
¢doToceaHca CHUMKU MOryT CO-
AepXaTb HOBYHO, HEAOCTYIMHYHO
paHee acTpoHOMaM WHdOpMa-
LUMIO O CBOWCTBAax MOBEPXHO-
CTW HebeCHbIX TeA - Hanpumep,
CBEAEHMSA 0 NPUMNOBEPXHOCTHOM
CAOE MEAKOAMCNEPCHBIX MbIAE-

BbIX YaCTuL,
B MOMEHT Hauboablie-
ro cobamxeHus 3oHpa New

Horizons ¢ XapoHowm pac-
CTOSIHWE MEeXAYy HUMMK cocTa-
BMT Bcero AuWb 12,5 TbIC.
KM. ACTPOHOMbI C HeTepne-
HMEM OXMAAT 3TOro Ccobbl-
TS U CTPOAT BCEBO3MOXHbIE
NMPEANOAOXEHUST O TOM, YTO UM
NPeACTOUT YBUAETb. Bce moay-
YeHHble A0 CUX Mop n3obpaxe-
HKUst XapoHa COCTOAT MaKCUMYyM
U3 AECATKa-APYroro nukceaen.
AnaH LLUTepH rotoB ropamu Ko-
NUTb CBOU 3MOLMM, UYTOObI Bbl-
MAECHYTb UX B MOMEHT Npuema
nepBOro penoptaxa ¢ OKpauH
CoAHeYHON cuctembl: «Yepes
ABa ropa u3obpaxeHue Xapo-
Ha ByAeT 3aHMMaTb MUAAMOHbI
NMUKCEAEN, U A AyMato, UTO Mbl
6yAeM MPUMEPHO B MUAAWMOH
pas cyactauseeb

<« Camblii 6onbLoi cnyTHuK MnyToHa -
XapoH - YeTKo BUAEH OTAENBHO OT
FNIaBHOTO TeNa cucTeMbl Ha doTorpachusx,
nony4eHHbIx kamepoi LORRI kocmuyeckoro

annaparta New Horizons. Kapp cnesa
npepcTaBAseT co6oi KOMNO3ULUIO U3
WecTU pa3nuyHbix cHuMkoB LORRI,
CAenaHHbIX ¢ BbiaepxkKoi 0,1 ceKyHAbl.
Kapp cnpasa - Takoe e coctaBHOe
u3o6paxenue, Ho c MayToHoM U XapoHom,
06BepeHHbIMU KonbLamu. NMyToH — ApKuUii
06beKT BbiLe LeHTpa, XapoH — cnabbiit
611K pARoOM ¢ HUM. CbeMKa npon3BoAUNach
10 niona 2013 r.

@

NASA/Johns Hopkins University Applied Physics

Laboratory/Southwest Research Institute

» Ha atoit hotorpacpum,
CAelaHHOoM C NOMOLLbIO
1,55-meTpoBoro Teneckona Kaj
Strand Astrometric Reflector
(Mopckas o6cepBaropus
CLUA) B 1978 1., XapoH

BUAEH KaK «BbINYKJIOCTb

Ha gucke lMnytoHa -

KOHEYHO e, He peanbHOM
AUCKe, a AUdpPaKLMOHHOM,
BO3HUKaloLeM npu
B3aMMOJENCTBUU
3JIeKTPOMArHUTHbIX BOJIH
BUAMMOrO CBETa C ONTUYECKOW
CUCTEMOW MHCTPYMEHTa.

CeHT516pb 2013 BceneHHas, NPOCTPaHCTBO, Bpems 21



Kapnukosbie nnaHeTbl ConHeYHoM cucTemMbl

OFAGCHO “OMPEAEAEHNI0 MeXAYHaPOAHOTO acTPOHOMMUUECKO-
ro cotoza (MAC), kapAMKoBas nNAaHeTa AOAKHa YAOBAETBO-'
" PATb CREAYIOLLMM KPUTEPUAM:
® o6paLatbes no opbute Bokpyr CoAHLa;
® /lVieTb AOCTATOYHYIO Maccy AASi TOro, YTobbl MoA AEMCTBUEM
CUA TpaBHUTaUUU MOAAEPXMBATb TMAPOCTAaTUYECKOE paBHOBeECUE
1 BAU3KYIO K CHEPUUECKON GOPMY;
@ He ABAATLCA CI'IyTH.VIKOM NAQHETDI; .
® He AOMWHMPOBATbL B CBOEH 06AACTH NPOCTPAHCTBA (B OKpecT-
HOCTAX ee OpéMTbI AONXHbI HGXOAUTbCA APyre cpaBHUMbIE NO Mac-
ce 06bEKTDI).

.

TepmuH «kapArMKoBag nAaHeTa» nossuAaca B 2006 I. B pamMKax Ho-
BOW Knaccudukaumm 1en COAHEUHOM cHcTeMbl. 06beKTbl, AOCTATOUHO
MaCCHBHbIE AAS TOTO, YTODbI «PACUMUCTUTE» OKPECTHOCTH CBOEN OPOUTHI,
TMAPO-

MOMaAu1 B KATETOPUIO «IAGHET, 0ObEKTbI, HE CNOCOOHbIE AOCTUlD

. PaBHOBECHEM (MOKa YTO 310 y6EAUTEABHO HE AOKA3E

CTaTUYECKOTO PaBHOBECHS, 6bIAV ONpPeAENEHbl Kak «MaAble TeAa» UAK
«acTgpounAbl. KapAMKOBbIE MAGHETBI 3aHAAM NMPOMEXYTOUHOE MOAOXKE-
HIE MEXAY STUMM KaTeropusivyl. :

Ha paHHbIM MOMeHT MAC oduLmManbHO MPU3HAA NSATb KAPAUMKOBBIX
naaHert: Llepepy, MayToH, Spuay, Xaymea, Makemake (M3 3TOro Cru-
CKa TOAbKO [MAYTOH BbIA «MOHWXEH B 3BaHWMW», 8 OCTaAbHbIE, HA0BOPOT,
«MOLLUAK Ha MOBbILLIEHWE», NEPECTAB ObiTb MPOCTO OAHWM W3 acTepou-
A0B). OAHAKO HE WUCKAKOUEHO, UTO Kak MUHUMYM 40 yXe M3BECTHbIX
06bekToB COAHEYHOM CUCTEMBI NPUHAAAEXAT K 3TOW KaTteropuu. Mo
KparHeW Mepe, eLLe .OAMH KpYMHbIA 06bEKT B nosice ac'TepomAOB -
_I'Ia/v\aAa_— MOXET 6§Tb KnaccMduLpoBaH 1«ak KapAKoBasi NAaHe-

Ta, ECAU OKaXeTcH, .'o ee dopma onpeAe/‘éjcn

yueHblX, A0 200 KapAMKOBbIX MAGHET MOXET B_bm: ?ﬁﬂpb
Kovinepa v A0 ABYX ThICSiY — 3a €ro NpeAeAaMu.
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Makemake

Bupg 13 nnockoctu Bupg ceepxy
IKNUATUKN .

MJIOCKOCTb

OptwuTa Llepepsl He nokasaHa

XAYMEA

1960x1520x995 1430x1500 * 974x910 =
4,0+0,04 4 0,94
3 2 2.1
<50 30-35 "~200
0,65-0,93 0,78+0,09 0,09
3,9 22,5 9,1
Xunaka (136108 Haumea L) — —
Hamaka (136108 Haumea II)
34,7 - 38,2 2,54
. 51,5 - 52,8 2,98
0,195 ~0,15 0,08"
28,22 28,96 10,6
283,28 307

4,6




Ul  CONHEYHAS CUCTEMA

«CPEITHUY KJIACCy

COJIHEYHOMH

CUCTEMBI.

B MUPE KAPJINKOBLIX ITJIAHET

AHartonuii BugpbmayeHKo
JlokTop ¢pu3.-mar. HayK,

3aBepylowuii oTaeN0M GU3MKK

NNaHETHbIX CUCTEM
MaBHOI aCTPOHOMUYECKOM

oocepsaropun HAH YkpauHbl,

KueB

Bnagumup MaHbKo
n «BceneHHas,
; TBO, Bpemsi»,

OHSITUE «KAPAMKOBOW MAaHeTbl» (dwarf

planet) nosBMAOCb B AEKCUKOHE

actpoHomoB 16 aBrycta 2006 T., Kor-
Aa Ha KoHrpecce MexayHapOAHOrO acTpo-
Homuueckoro cotosa (IAU) B [pare 6bin0
MPUHATO HOBOE OMPEAENEHWME MOHATUS «Aa-
HeTa», 6a3upyroLLEeecst Ha Macce, pa3mMepax 1
opbUTanbHOM OKpYXXeHUW.: CornacHo emy, Tay-
TOH «BbIYEPKHYAU» U3 UMCAA MAAHET U BMECTE
¢ actepoupoM Llepepoit, a Takke Torpa eLue
6e3bIMAHHBIMK  06beKTaMK Mosica Koinepa
2003 UB313 1 2003 EL61 (Makemake Ha ToT
MOMEHT eLLe He ObIA OTKPbIT) 3aUMCAVMAU B Crie-
LIMAAbHO CO3AAHHYHD KaTEropuio «KapAMKOBbIX

1BIMB Ne9, 2006, ctp. 20

nAaHeD. 370 pelleHne BbIA0 HEOAHO3HAYHO
BOCTMPUHATO  aCTPOHOMMUYECKON OBLLECTBEH-
HOCTbIO, OAHAKO CHAbHEE BCEro emy «COompo-
TUBASIAUCb» MPOCTblE 06bIBAaTEAU, HE CKAOHHbIE
BA@BaThCA B MOAPOBHOCTU HayuHbIX AEDUHM-
LIMI 1 PyKOBOACTBYHOLLIMECS CKOPEE NPUBbIYKa-
MW ¥ TpapuumamMK. Hanboaee noctpasaBLUent
CTOPOHOW, €CTECTBEHHO, OKa3aAWCb aCTPOAO-
'Y, KOTOPbIE HEOXMAGHHO AULLMAMCH OAHOTO U3
«CTOAMOB» CBOMX CAOXHbIX MOCTPOEHWIA.

MAYTOH — BbiBLUaS1
«AeBSITasl NAQHeTa»

OtKpbITHE MAyTOHA MPOM3OLLAC BO MHOFOM
CAy4YanHo. 3ap0ATO A0 Hero, B 1846 r. Uorak-
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Hom lame (Johann Gottfried Galle) no npea-
BbluncreHusim YpbeHa Neseppbe (Urbain Le
Verrier) 6bIA HaaeH HenTyH 1 BbluMCAEHbI Na-
pameTpbl ero opouThl.? 310 OTKPLITUE COCTOS-
AOCb BAAroAaPs aHaAU3Y PaCXOKAEHUIA MEXAY
paccuMTaHHbIMKU U HABAHOAGEMbBIMM MOAOXKE-
HUSIMK YpaHa, 0bHapyXeHHoro elle 65-0 ro-
Aamu paHee Yuabsamom leplienem.® Bekope
NOAOBHBIE PACXOXAEHHS, HEOObACHUMbIE Fpa-
BMTALMOHHBLIM BO3AEMCTBUEM YXXE M3BECTHbIX
nAaHeT, 0bHapyXu1Avcb U y HentyHa. KoHeuHo
X€, Cpasy BO3HWKAO MPEAMOAOXKEHWE, UTO WX
«BUHOBHUKOM» SIBASIETCA €LLE OAHO HEOTKPbI-
Toe HebecHoe Teno. OAHUM U3 TeX, KTo 0bpaTuA
Ha 3T0 BHUMaHWe, ObIA U3BECTHBIN GpaHLy3-
CKMI MOMyASpU3aTop acTPOHOMUKM  Kamuab
®rammaproH (Camille Nicolas Flammarion),
KOTOPbI1, UCXOASt M3 0CODEHHOCTEN ABMXEHUA
TPEX KOMET, AOMYCTUA BO3MOXHOCTb CYLLIECTBO-
BaHWA €eLle OAHOM NMAAHETbI, PaCMOAOXKEHHON
or ConHua B 43 pasa panblue, Yem 3emas, 1
COBEpLUAOLLEN OAUH 060POT MO CBOEN OpbU-
Te 3a 330 net.

Cepbe3Ho 3aHANCA MOMCKaMKW 3TOro -
noretMyeckoro obbekta [lepcvBanb /Aoyana
(Percival Lowell) - amepuKaHCKuA Matema-
TMK U 6U3HECMEH, MOCBATUBLUMI cebs acTpo-
HoMuKK. B 1894 . OH OCHOBaA BO3AE ropoAa
®narctadd (wrar Apru3oHa) obcepBaTopuio,
npeAHa3HaUYeHHY0 A MAAHETHbIX HabAo-
AGHUWA M MO3XE HA3BaHHYIO €ro MMEHEM.

2BrB Ne5, 2009, ctp. 15
2 BMB Ne12, 2006, cTp. 24
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B 1915 r. Noyann onybavKoBaA «Ipakrat npo
TPAHCHENTYHOBYIO MAAHETY», TA€ MOABEA WUTO-
M pa3BepHyTbix B 1905 I. NOMCKOB «NAGHETbI
X». MpaBAa, AO €€ OTKPbITUS OH HE AOXKUA. OHO
MPOM30LLIAO MOCAE TOr0, Kak B Hayane 1929 r.
Ha /\Oyan\OBCKOWM obcepBatopuu ObiA ycTa-
HOBAEH 33-CaHTMMETPOBLIM pedpaktop. 18
deBpana 1930 r. Ha doTorpadumsax, cAeraH-
HbIX C MOMOLLBIO 3TOF0 MHCTPYMEHTa, MOAO-
poit ctaxep Knaiia Tom6o (Clyde Tombaugh)
paccmoTpen craboe NATHBILLKO, NEpeMeLLaB-
Lieecs cpeav 3Be3A Co3Be3aMst bAM3HELIOB.
Manast CKOPOCTb ABMXEHMSA OAHO3HAYHO CBU-
AETEALCTBOBaAA O HEOObIYHO BOAbLIOM pac-
CTOSIHUM A0 0ObEKTa HABAOAEHWIA.

HoBoe HebecHoe Teno cpasy «3aunUCANAWY
B nAaHeTbl. CBOMM XEATOBaTbiM LIBETOM OHO
3aMETHO OTAMYAAOCh OT roAybosatoro Henty-
Ha. B uecTb ApeBHEPUMCKOrO 60ra TbMbl, yMe-
IOLLEro CTaHOBMTbCA HEBMAMMBIM (aHanora
ApeBHerpeyeckoro Amaa), ero Hassaau ayTo-
HOM. Ero cMMBOAMYECKMM 0603HAUYEHWEM CTa-
Aa MOHOrpaMMa, COCTaBAEHHas U3 AGTUHCKUX
6ykB P 1 L - nH1upmanoB Mepcrsans Aoyanna.
M AVLWb NOYTU MOABEKA CMyCTH, KOTAA NOSIBU-
Aacb BO3MOXHOCTb OMPEAEAUTb Maccy «AEBS-
TOW MAGHETbI», aCTPOHOMbI OCO3HaAM, YTO OHa
CAMLLKOM MaAa AAS TOTO, UTOObI MPOM3BOAWTL
HabAAaEMble BO3MYLLEHUA B OPOUTAAbHbIX

COAHEYHASI CUCTEMA B

Kak HM cTpaHHO, aCTPOHOMBI
LPEBHOCTU He OTHOCUAU
K NNaHeTam Hawy 3emnto —
OHa npuobpena 3ToT CTaTyC
TOJIbKO NOC/e YTBEPKAEHUA
refIMOLEHTPUYECKOM KAapTUHBI
mupa. Torga e U3 yucna
NAAHET «BbIYEPKHYINY»
ConHue u JlyHy.

BceneHHas), NpOCTPaHCTBO, Bpems! 25




CONHEYHAS CUCTEMA

ABUXEHUAX ApyrMx Ten COAHEeYHOM cucTe-
Mbl: AQXE «B CyMMe» CO BCEMMU M3BECTHbLIMMU
cnyTHUKamu MNAYTOH BECWUT BYETBEPO MEHb-
we AyHbl. o cyT pAena, OH YMCTO CAyYarHO
okasancs BOAW3U OAHOTO M3 MPEABBIYNCAEH-
HbIX MOAOXEHMIW. BMOCAEACTBMU CTAAO AACHO,
YTO 3TOT OOBEKT, CKOPEE BCETO, IBAFIETCS OA-
HUM U3 KPyNHEWLIMX NPEACTaBUTEAEN NOS-
ca Koinepa - CKOMAEHUS KPYMHbIX AEASHbIX
KOMETOMOAODOHbIX TEA 3@ HEMTYHUAHCKOM Op-
6uToi,* @ obHapyXeHHble rPaBUTALIMOHHbIE
BO3MYLLEHWNS, KOTOPble MCMbITbiIBAeT He-
NTyH, CBA3aHbl C HEPABHOMEPHOCTAMMU pac-
npeAeneHuss MaTepumn B 3TOM nosice.
OpbuTtanbHble napametpbl MAyTOHa CUAb-
HO «BbIOMBAIOTCS» U3 XapaKTEPHbIX AASI MAA-
HET: OH ABWXETCS MO BbITAHYTOMY 3AAMMCY C
60AbLLONM NMoAyockto 39,439 a.e. 1 3HaUUTEeNb-
HbIM aKkcueHTpucuteToM (0,248),5 6aaropapsa
yemy MHOTAa MOAXOAMT K CoAHLy 6AMXE, uem
HentyH. MocrepHee nopobHOe cOAMXKEHME
nmMmeno mecto B 1979-1999 rr. CpepHssi CKO-
POCTb ABMXXEHWST KAPAMKOBOW NAAHETbI MO Op-
6ute - 4,7 KM/C; nepuoA obpatleHusa - 247,7

4BIMB Nel, 2010, cTp. 9
5 Cpeau NA@HET «PEKOPACMEHOM» M0 3TOMY MOKa3aTento
aBasieTcst Mepkypuii ¢ akcLeHTprcutetom 0,206

Ovametp: 2 305 kM

Macca: 1,31 x 10?2 kr

Papuye op6uTb: 2035 KM '

(oT 0buwero ueHTpa macc) .
Mepuop o6patyeHns: 6,39 cyTok =
'Fop, bTK'pblfMﬂ: 1930 * IR '

Macwra6:
110 OTHOWEHUIO
K JlyHe

26 BceneHHas), NpoCTPaHCTEO, Bpems

i+ Paguycer

3EMHbIX AET, HAKAOH 0POUTAALHOM MAOCKOCTH K
AKaMNTUKe - 17,2°.

B 1978 r. Axenmc Kpuctn (James
Christy) Ha CHMMKax, TMOAYYEHHbIX Ha
1,55-MeTpoBOM  TEAECKOMe  OTAEAEHUS
Mopckoit obcepBatopun CLUA Bo Pnaar-
cTadpde, 06HapyXMA aCUMMETPUYHOCTb U30-
6paxeHuss AyToHa, NpUUEeM MOAOXKEHWE
«BbICTYN@» MEHSINOCb C nepuoaomM 6,39 cy-
TOK, COBMaAaBLUMM C paHee U3MEePEHHbIM
NepuoAoM  KonebaHuii BuAMMOro 6aecka
3T0r0 HebecHoro Teaa, YTo AAAO OCHOBaHWE
3aBMTb O HAAMYMMK Yy HEr0 €CTECTBEHHOrO
CMyTHUKa. EMy NPUCBOUAU UMS «XapOH» —
B YeCTb NepeBO3uYMKa Ayl B LApPCTBO [Ay-
ToHa (Anpa) uepes peky CTUKC B rpeyeckon
Muponornn. Cnycta 12 AeT KOCMUYECKMM
Teneckon Hubble® noAyuma nepBbIii CHUMOK,
Ha KOTOPOM KapAMKOBas MAAHETa M ee Ay-
Ha 6blIAV BUAHbI pa3aeAbHO. BrnepBbie yaa-
AOCb M3MEPUTb PACCTOSTHUE MEXAY HUMM,
coctaBuBlee 19,6 TbiC. KM, U1 AOCTATOYHO
TOYHO OLIEHWTb Maccy 0boumx TeA. Y MayToHa
OHa okaszanacb paBHa 1,31x1022 kr, y Xa-
poHa - noutn B 9 pa3 MeHbLLe. [TAOCKOCTb,

6BIB Ne10, 2008, ctp. 4; Ne2-3, 2013, cTp. 5

.

XapoH Hukra®

B KOTOPOW OHM obpallatoTcss BOKpyr obue-
r0 LEHTPa Macc, HaKAOHEHa K MAOCKOCTM
NMAYTOHUAHCKOM OpOWTbI MoutM Ha 120° -
baKTMUYECKN WX BpaLLEHME NPOTUBOMOAOX-
HO HanpaBAE€HWIO OPOUTAABHOTO ABUXEHWS.
NHTepecHo, uto 0b6a HeBECHbIX TeAa NOCTo-
AHHO MOBEPHYTbI APYr K APYry OAHOW CTO-
poHOM. Ha MOMEHT OTKpbITUS 3T0 ObiAa
€AMHCTBEHHas NopobHas «ABOMHasA MAaHe-
Ta» COAHEYHOW CUCTEMbI (CerYac U3BECTHbI
W Apyrve — npaBAa, MeHbLUWX Pa3mMepoB).
Camble nocrepHUe oLEHKM paanyca MNayTo-
Ha patoT 3HaueHue 1153+10 k. Ero cpeaHsa
MAOTHOCTb HEMHOIO MPEBBLILLAET 2 rpaMMa Ha
KyOUUECKUIA CAHTUMETP - BEPOSATHO, OH COCTO-
WT B OCHOBHOM W3 BOASIHOMO AbA@ M CKaAbHbIX
06AOMKOB, NMOAOOHO BOABLLMHCTBY CMYTHUKOB
naaHet-ruranToB.” C 1985 no 1990 r. B cucTe-
Me «[TAyTOH-XapOH» COCTOSIAGCb CEPUSt B3aUM-
HbIX 3aTMEHUIA, B XOAE KOTOPOI BbIAO CAEAaHO
MHOXECTBO M3MEPEHUI X CymMmMapHoro bae-
CKa, MO3BOAVBLUMX COCTaBUTb MPUMEPHYHD
Kapty «CMOTPALLIMX» ARYr Ha Apyra noAyLla-
puiA 3TMX 06bEKTOB.E MOAHYIO KapTy UX MOBEPX-
HOCTM YYeHble MOCTPOWAW C UCMOAB3OBAHWEM

7 BMB Ne9, 2008, cp. 15
8BMNB Ned, 2003, ctp. 24
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AaHHbIX Teneckona Hubble. Ha Helt uetko Bu-
AEH CHEXHbI MOKPOB OKPECTHOCTEW CEBEP-
HOTO MOAKOC@ KapAMKOBOW MAGHETHI, @ Takxke
3aMeTHbI 0OLLUMPHBIE CBETAbIE U TEMHbIE 0bAa-
CTW B CPEAHVMX LUMPOTaX.

Paanyc XapoHa ¢ HEMAOXOW TOYHOCTbHO
(603+1,5 kM) 6bIA onpepeneH B 2005 T.
BO BPEMS MOKPLITUA MM AAAEKON 3BE3AbI
15-1 BeAMUMHbI, HabAtopaBLLeroca B HOX-
HOM Amepuke. B TomM Xe roay Ha CHUMKax
obcepBatopun Hubble rpynna yueHbix noa
pykoBoacTBOM AnaHa LtepHa u3 HOro-3a-
MaAHOTO  MCCAEAOBATEABCKOTO  MHCTUTYTa
(Alan Stern, Southwest Research Institute,
Boulder, Colorado) Halina ewe ABa He-
60AbLLMX cnyTHUKa [AyTOHA - UM NpeABa-
PUTEABHO MPUCBOUAM MHAEKCHI S/2005 P1
1 S/2005 P2. CoraacHo pelueHuto |IAU, oHK
MOAYYUAN MUOOAOTUYECKME UMEHa Hukra
(Nix) u Tmapa (Hydra). Ux 6aeck okasancs
npumMepHo B 5 ThiC. pa3 crabee, Yem y LeH-
TPaAbHOrO Tena — OKOAO 23™. JTO 3Haue-
HWe, B 3aBUCMMOCTU OT NMPUHATOrO anbbeao
(oTpaxaTeAbHOM CrMoCOBHOCTM MOBEPXHO-
CTW), COOTBETCTBYET WX pas3Mepam B npe-
penax 35-85 kM. Bbibop HasBaHWii HOBbIX
AYH He cAydyaeH: MAYyTOH - 310 UMSA «OTBET-
CTBEHHOI0» 3a MOA3EMHbIM MUP PUMCKOrO
6ora, a lvapa v Hukta, XoTb U GUTYPUPY-
10T B APEBHErpeyeckor MndOoAOrMu1, Takxe
CBfA3aHbl C NOTYCTOPOHHUM MUpoM. [lep-
Bas A0 ybuiicTBa fepakaoM OXpaHsina BXOA
B NMOA3EMHOE LiapcTBo, BTOpasa 6bina Horu-
Hel TbMbl M HOUYM, KoTOpas Tam obuTana.
CMMBOAWMYHO, 4TO nepBble OykBbl Ha3Ba-
HUIM HOBbIX CMYTHUKOB «H» 1 «M» coBnaaatoT
¢ nepBbiMM ByKBaMK Ha3BaHWA KOCMUYe-
ckoro annapata «HoBble ropu3oHTbl» (New
Horizons), ctaptoBaBwero k [lAytoHy 19
AuBaps 2006 r.° MockoAbky UMS «HukTa»
Y€ MCMOAb30BAAOCb B CUCTEME aCTPOHO-
MWYECKUX HaUMEHOBaHWW, pelleHo Obl-
NO U3MEHUTb OAHY OYKBY B @HIAOSI3bIUHOM
TPaHCKPUNLMU UMEHU BOTUHM «Nyx».

CoobleHNss 06 OTKPbITUM CAEAYHOLLMX
ABYX CMYyTHWUKOB OblAM caenaHbl 20 WHOAA
2011 r. u 11 wona 2012 r. rpynnov Map-
ka LUyoatepa (Mark Showalter) u3 UHcTuTy-
Ta SETL.° Ux pa3mep He npesbiwaeT 35 Km.
Bce 3T Manble MAYTOHW@HCKUE AYHbl ABW-
XYTCSi B TOM Xe MAOCKOCTW, B KOTOPOM Bpa-
LAKoTCA APYr BOKPYT Apyra lMAyToH 1 XapoH.
310, B CBOKO OYEPEAb, MOXET YKa3blBaTb Ha
nx obpasoBaHne Npu CTOAKHOBEHWM [AyTO-
Ha ¢ Apyrum «obutatenem» nosica Kovinepa,
COCTOSIBLUEMCS, MO HEKOTOPbIM A@HHbIM,
nopsaka 4 MAPA. AET Ha3aA.

Bcero, cornacHO COBPEMEHHbIM OLEH-
Kam, okono 20% KOMNEPOMAOB UMEOT AYHbI.
DaKT yAapHOro MPOWCXOXAEHWUA CMyTHUKOB

¢ BMNB Ne2, 2006, cTp. 25
10 BMB Ne7, 2010, ctp. 16; Ne7, 2012, cTp. 23
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Alan Stern (Southwest Research Institute), Marc Buie

(Lowell Observatory), NASA and ESA.

A TNepBas KapTa noBepxHocTy [1yToHa, COCTaBEHHAA NYTEM KOMMbIOTEPHOrO CNIOXKEHUA U 06paGoTKu
CHUMKOB, KOTOpble Gbinu nonyyeHs! Kamepoit cnabbix o6bekros (FOC) — ogHuM U3 npuGopos
EBponeiicKkoro KOCMUYECKOro areHTCTBa Ha 6opTy Teneckona Hubble. Cbemka nponssoaunack B KoHue
NIOHA — Havyane uionAa 1994 r. bnaropapsa Tomy, 4To 3emMnA B TO BpeMA HAXOAUNACL HEAANEKO OT MJIOCKOCTU
NIYTOHMAHCKOro 3KBaTOPa, YAANOCh KapTorpacdvpoBark NoYTH BCO NOBEPXHOCTb KAP/IMKOBOIA NNaHeTbI
(85% - € MaKCMManbHbIM BO3MOKHbIM paspeleHnem). Ha Kapte xopoLuo BUAHO, 4To MAYTOH, KaK 1
npeAnonaranock no AaHHbIM 6onee paHHUX Ha3eMHbIX HablAEHUIA, UMeeT TeMHbI 3KBAaTOpUaNbHbIN NOAC
¥ CBeT/Ible NONAPHBIE WanKu. Bapuayum ApKOCTM, NPEANONOKUTENbHO, CBA3aHbI C HANNYMEM 0BLUNPHBIX
HU3MEHHbIX 6acceiiHOB U CPaBHUTENIbHO MOJIOABIX YAAPHBIX KPaTepoB, a TaKKe C pacnpeaeneHnem
METaHOBOro UHEs, MEHAIOWNMCA B 3aBUCUMOCTY OT ce30Ha. HasBaHMsA Ans cambix 60NIbLUKMX PEFMOHOB,
MMeloLMX CPAaBHUTENLHO OAHOPOAHYIO NOBEPXHOCTHYIO APKOCTD, MOKA He YTBepPXAEHbI.

CKopee Bcero, per1oHbl Ha noBepxHocTy M1yToHa ewe 6onee KOHTPACTHBI U UMEIOT UX YETKUE FPaHMLLbI,

Ho paspelueHus Teneckona Hubble HepocTaTouHo Ans Toro, YTo6bI paccMoTpeTh Gonee TOHKUE AeTanu: Ha
ero hotorpachuax OHU CIMBAIOTCA,  Pe3KMe Nepexofbl APKOCTU — Pa3MbIBaIOTCA. YepHas noioca B HUKHeH
4acTn N306paeHns COOTBETCTBYET OKPECTHOCTAM I0XKHOTO MONIOCA KAPIUKOBOI NNaHETbl, BO Bpems
CbeMKM He ocBelaBLunxcs CoNHLEM 1 He BUANMBIX C 3emMnu.

MAYTOHa BbIHYXAQET NEePECMOTPETb OLEHKU
YacToTbl CTOAKHOBEHWI, @ 3HAUMT, 1 KOAUYE-
CTBa HaxoAsLmxcs Ha nepudepun ConHeu-
HOM CUCTEMbI AEAAHbIX TeA (B HacTosilliee
BPEMS MPEANoAaraeTcsi, Yto MX TaM CBbIlIe
400 TbIC.). HE UCKAOYEHO TaKXe CyLLECTBO-
BaHMWe y NOAOBHbIX 06BEKTOB €ElLLE U KOAEL, —
«YMEHBLUEHHBIX KOMWI» 3HAMEHUTbIX KOAEL,
CaTypHa, COCTOSAILLMX M3 MEAKUX OCKOAKOB
BELLEeCTBa, BbIOPOLLEHHOrO Npu yaapax. Bos-
MOXHO, Takue KoAbLa UMeeT U TMAYTOH, OAHa-
KO MOKa WX MOWCKU HU K YEMY HE MPUBEAU.

XAPAKTEPUCTUKKU NAYTOHA. Yxe nepsblie
HOTOINEKTPUUECKME M3MEpPeHUs  baecka
MaytoHa B cucteme UBV-OUALTPOB BbIABK-
AU €ro nepuvopnyeckne naMmeHeHus. Moka-
3aTeAu LLBeTa OKka3aAucb paBHbl 0,79™ (B-V)
n 0,26™ (U-B). AanbHenLLne MccAep0BaHMA
He TOAbKO MOATBEPAMAM PaHEEe MOAYUYEHHbIE
pe3yAbTatbl, HO W MO3BOAMAM OOHAPYXWUTb
3aBUCUMOCTb LBETA U APKOCTU OT AOAIO-
Tbl LEHTPAAbHOrO MepuaMaHa. Kpome To-
ro, BbISCHUAOCH, YTO @aMMNAUTYAQ UBMEHEHUNI
3BE3AHOM BEAMYMHbI B pPa3Hble NEPUOAbI
HabAtOAEHWI BblAa Pa3AMUHOM, & BOT CPeA-
HWI MoKalaTeAb LBETA MOYTU HEe MEHSIACA
(B-v=0,82+0,03M).

EcAv 3aBUCKMMOCTb BAaecka OT AOATO-
Tbl 06yCAOBAEHA HepaBHOMEPHbIM pac-
npeAereHWeM MO MOBEPXHOCTU AeTanew
C pasHbIMW OTpaXaTeAbHbIMW CBOWCTBA-
MW, TO YNOMSIHYTbl€ AOATOBPEMEHHbIE 13-
MEHEHUA acCUMMETPUEN PaCnOAOXEHUA
MOASIPHbIX LIAMOK, OPUEHTAUMS KOTOPbIX

OTHOCMTEABHO HampaBAEHUA Ha 3eMA
MeHSIeTCA B XOA€ OPOUTAABHOTO ABUXEHUS
KapAMKOBOWM MAQHETHI.

CyLiecTByeT MHEHWE, YTO NEPUOA BEKO-
BbIX M3MEHEHWI AOAXEH OblTb paBeH 124
roAaM - MOAOBWMHE MAYTOHMAHCKOro opbu-
TaAbHOro nepuoaa. MockKoAbKy lNAyTOH cpaB-
HUTEAbHO HEAABHO MPOLIEA MNePUreAni
(B okTsI6pe 1989 T.) U A0 CUX MOp MOABEpP-
raeTcsi YCUAEHHOMY HarpeBy COAHEYHbIMMU
Ay4amMu, MO MHEHMIO YYEHbIX, OH BCKOPE Hau-
HET OCTbIBaTb, YTO BbI3OBET KOHAEHCALMIO
MeTaHa M a3oTa - AaBHbIX KOMMOHEHTOB
aTMocdepbl KaPAMKOBOM NA@HETbI. [oaToMy
ee HabAOAEHMA B 3TOT Nepuoas 0CoBEeHHO
BaXHbl. [0 CyLLECTBYIOLMM KapTam OTpa-
XaTeAbHOW CMOCOBHOCTU MOBEPXHOCTHOIO
CAOSl ObIAM CMOAEAMPOBaHbI KpKBble One-
CKa cuctembl «[TAYTOH-XapoH» Ha NepuoA A0
2029 r., u Tenepb aHaAM3UPYIOTCA PaCXOX-
AEHUS peaAbHbIX 3HAYEHMI C NPOrHO3aMM.

OueHb MHbOPMATUBHBIM METOAOM WUCCAE-
AOBaHWIM cTana GOTOMETPUSA B MHPPAKPACHOM
AvanasoHe. OHa nokasana, B YacTHOCTH, YTO
MOBEPXHOCTHbIM CAOKM [AyTOHa MOKPbLIT MeTa-
HOBbIM MHEeM. MOCKOAbKY 3aMep3LUMi MeTaH
(CH,) cpaBHMTEABHO BLICTPO TEMHEET MOA ASH-
CTBMEM COAHEYHOTO M3AYYEHWSA M KOCMUUYECKMX
AYYEW, 3TO MOXET CBMAETEABCTBOBATHL O €10 MO-
CTOSIHHOM OBHOBAEHMM 3a CUET CybAMMaLUK 1
KOHAEHCALWMW AETYUMX BELLECTB, COAEPXKALLMX-
cs B atMocohepe. AanbHelLre HabAAEHUS B
LLUIMPOKOM CMEKTPAABHOM MHTEPBAAE MO3BOAW-
A/ BbISIBUTb HaAvumre asota N, yrapHoro rasa
CO v ra3oobpasHoro MeTaHa.
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Kpome Toro, BEAUCb MOUCKK APYTHX BO3-
MOXHbIX COCTaBASAIOLLMX atMochepbl, AAS
yero ObIAM paccuWTaHbl CUHTETUYECKUE
CMEeKTPbl C YY4ETOM AMHUI MoraoLeHus 6o-
A€€ CAOXHbIX YIA€BOAOPOAOB B MPUCYTCTBUM
MeTaHa. CyLLecTBYOT OLEHKM, COFAACHO KO-
TOPbIM C MOMEHTa 06pa30BaHUsi CUCTEMBI
«[InyTOH-XapoH» ¢ noBepxHocTU [lAyTOHa
MOT MCNapuTbCA CAOM TBEPAOrO a3oTa TOA-
LLIMHOM CBbILLE MOAYKUAOMETPA.

Bo Bpems 3aTMeHui B cucTeMe Kap-
AMKOBOM MA@HETbI YAAAOCb 3aperucTpupo-
BaTb pa3anumsa anbbepo MaytoHa v XapoHa
B Pa3HbIX CNEKTPAAbHbIX AUHUSAX, YTO MOXHO
0ObSCHUTL OTCYTCTBMEM 3aMETHOM ra3oBoW
000AOUKM Y MEHEe MaCcCUBHOTO XapoHa.

ATMOCOEPA NAYTOHA. B cpeaHem MMayToH
HaxoAuTest NpubAanamtenbHo B 40 pa3 pAanb-
we ot ConHua, Yem 3emAs, NO3TOMY E€ro Cpea-
HAS Temnepartypa coctaBaseT ~45 K (-228°C).
B «3MMHem» noAyLapun B adearn OHa MOXET
onyctntbest A0 33 K, @ B «A€THEM» B NEPUTEAn M
B MOAAEHD — NOAHATLCA A0 55 K. Mpu Takmx yc-
AOBMSIX B ra3000pa3HOM COCTOSIHUM MOCTOSIH-
HO HaXOAATCS TOAbKO FEAVIM U HEOH, a Takue
«[IPMBbIYHbIE» KOMMOHEHTbI MAAHETHBIX aTMO-
cdep, Kak YIAEKUCAbIN ra3 U aMMm1ak, Haobo-
poT, BCeraa ocratotcst TBepAbIMK.*t Ha oueHb
HM3KWe TeMnepaTypbl YKa3blBatOT AAHHbIE, MO-
Ay4eHHble cnyTHUKkoM IRAS,*? 1 paaroacTpoHo-
MUYECKME HAaBAOAEHUA Ha BOAHE 1,2 MM — UX
pe3yAbTaTbl COOTBETCTBYHOT 3HAUEHUSIM MOPSIA-
ka 39+4 K. ATmocdepHoe pAaBAEHKE Y NMOBEPX-
HOCTW AOAKHO ObITb Kak MMHUMYM B COTHIO pa3
MeHbLLE, YeM Ha 3eMAe Ha YPOBHE MOPS.

MpUHUMNMAABHO HOBbIE AaHHble 06 aT-
Mocoepe lNaytoHa ObiAM MoAyUYeHbl 9 WHOHS
1988 1. npr HABAOAEHUAX MOKPbITUS UM 3BE3-
Abl C MOMOLLBIO 060PYAOBAHHOTO CKOPOCT-
HbiM [13C-potometpom 90-CaHTUMETPOBOIO
Teneckona um. Kovinepa, yCTaHOBAEHHOTO Ha
cneumanbHOM camoAeTe. /\ydlle Bcero pe-
3yAbTaTbl HAOAOAEHWI COTAACYHOTCSt C ABYX-
CAOVIHOM MOAEAbID aTMOoCdepbl, MMEOLLEN
CMABHO MOrAOLLAKOLLMIA HAXHWUIA CAOK, NPOCTH-
patoLMACa A0 BbICOTbl 46 KM, HaA KOTOPbIM
HaXOAMTCA MPaKTMYECKW MNpPO3payHas YMCTo
MeTaHoBas atmocoepa.

BeposTHee Bcero, Ha NPOTSXEHWUU MAY-
TOHWAHCKOrO ropa rasoBasi 060AOUKa Kap-
AMKOBOW MA@HETbl — MAaBHbIM 0bpasom ee
MeTaHOBas COCTaBAAOLLAsA - Nnpetepnesa-
€T 3aMeTHble M3MeEHeHUsi. 3T0 U Crnocob-
CTBOBAAO €€ 0OHaPYXEHWIO MPU NOKPBITUAX
3Be3a B 1980-e ropbl. Pacuetbl B MOAEAU
N30TEPMUUYECKON BepxHen atmochepbl no-
Kasanu, 4Tto ee paBaeHMe ¢ 1988 no 2002 T.
BbIPOCAO BABOE, a B 2002-2007 rr. npou-
3owAa crtabuansaums. Ha BbicoTax MeHee

11 BMB Ne3, 2009, ctp. 22
2 BMB Ne9, 2009, ctp. 7
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60 KM 0TMEYaeTCs CUAbHbIM POCT NOrAOLLE-
HWs1, 0BBACHSIEMbIV HaAUMEM cTpaTochep-
HOro TymaHa.

o aHaAn3y adPEKTOB, CONPOBOXAQOLLIMX
MOKPbITUSI 3BE3A, YAAAOCh OLEHWUTb MPAAMEHT
Temnepatypbl B crpatocdepe (3-15 K/km).
AN cornacoBaHMsA  TeMnepaTtypbl  TPOMo-
chepbl CO CrneKkTpanbHbIMKU OLEHKaMKu Obl-
AA MPEANOXEHA MOAEAb, B paMKax KOTOpPOW
WCTOYHWMK METaHa PaCrnoAOXEH Ha MOBEpPX-
HOCTH, @ 3HauMTEAbHAsI AOAS FAa30006pa3HOro
MeTaHa COAEPXMTCA B BEpXHen atMmocde-
pe. Toraa MakCUMaAbHOE 3HAUYEeHWE BbICOTbI
Tponocdepbl He NpeBbiWaer 17 KM, a Mak-
CMMaAbHasi OLEHKa AABAEHWSA Y MOBEPXHO-
cv - 24 mukpobapa (2,4 MNa). C yuetom Bcex
MOrpeLIHocTEN aTMOChEPHOE AABAEHME Ha
MaytoHe B 2008 T. AOAKHO 6bIAO ObITh B Npe-
Aenax 6,5-24 mukpobap.

Llepepa

NASA, ESA, J. Parker (Southwest Research
Institute), P. Thomas (Cornell University),
L. McFadden (University of Maryland, College
Park), and M. Mutchler and Z. Levay (STScl)

A liBeTHoe uzo6paxenue Liepepso! (1 Ceres),
nony4eHHOe KOCMUYECKUM TeNECKONOM

Hubble. Bnaroaaps KomnbioTepHoi 06pa6oTke
acTpoHoMaMm yAanoch AOCTMYb paspeLleHus
nopaaka 18 KM Ha NUKceNb U YBENUYUTD
KOHTPACTHOCTb, CAenas 6osee BbIpa3uTeNbHbIMU
AeTann NoBepXHOCTU KapaIMKOBOI NIaHeTbl — Ha
CaMoM flefie OHa LOBOJIbHO TEMHAsA U NorioLwaer
91% napaloLero Ha Hee COJIHEYHOro CBeTa.
PaccTosHue 5o 3emnu BO BpeMa CbeMKU
coctaBnano 1,64 a.e. (245 MAH KM), yrnoeoit
avametp aucka Llepepbl - 0,798".

(Original description by NASA)

Tem xe camMbIM UCTOPUUYECKUM pPEeLLEHU-
em IAU ot 24 aBrycra 2006 r., koTopbIiM [Ay-
TOH «pa3XanoBaAk» U3 MAAGHET B KAPAMKOBbIE
MAaHEeTbl, KpymHeWwni actepoua Llepepy
(1 Ceres), Hao60pOT, «MOBLICUAU B 3BAHWUM.
B Halwe Bpemsi Mano KTO MOMHMT, YTO AAS
Llepepbl 3T0 yxe BTOpasi CMeHa cTaTyca:
B NepBblE TOAblI MOCAE OTKPbITUA AXy3enne
Muauumn (Giuseppe Piazzi) B 1801 .*3 oHa
cynTanacb NMOAHOLEHHOM MAAHETOM, U AMLLb
MOCAE TOrO, KaK B OKPECTHOCTAX ee opbuTbl
06HapYXMUAUCb APYrMe CpaBHUMbIE MO pas-
Mepy TeAa, AAST HUX MPUAYMAAU 0BLLMIA Tep-
MUH «aCTepomnabl». Boree KpynHbIXx 06beKTOB
B FAA@BHOM acTEPOMAHOM Nosice Mexay 0pbu-
Tamu Mapca 1 Onutepa yxe He OTKPOHT —
cAepoBaTenbHO, Llepepa MoXeT Hascerpa
0CTaTbCsi E€AMHCTBEHHbIM MPEeACTaBUTEAEM
KapAMKOBBIX MAAHET B 3ToW 06AacTM npo-
cTpaHcTBa. Kpome TOro, oHa noka siBAfetcA
CcaMbIM MaA€HbKUM HEBECHBIM TEAOM B CBO-
el KaTeropuu: ee 3KBaTopUanbHbIN AMAMETP
paBeH Bcero 974 KM, NOAAPHbIN AMaMeTp —
910 KM, a macca, N0 NOCAEAHUM OLEHKaMm,
He npeB.biwaeT 9,5x10% kr.

Lepepa aBuxetca Bokpyr CoaHua no
opbute ¢ 60AbLIOM MoAyocbto 2,77 a.e.
(414 MAH. KM) M akcueHTpucutetom 0,08,
HaKAOHEHHOM K akaunTuKe Ha 10,6°. loa
Ha Hel pamnTes 4,6 3eMHbIX AeT. B cpeaHein
onno3uumK OHa BUAHA Ha HalleMm Hebe Kak
3Be3p0YKa 7,4™, 4To NPUMEPHO BTPOE CAa-
6ee npepena BUAMMOCTH HEBOOPYXXEHHbIM
rna3om. MoToINEKTpUUECKNE HAOAOAEHUS
NPOAEMOHCTPUPOBAAN  HE3HAUMUTEAbHbIE
konebaHuss baecka ¢ amnautypor 0,04™
1 nepruoaomM 9 yacoB 5 MUHYT. HaKAOH 3k-
BaTopa Llepepbl K MAOCKOCTH 0pOUTbLI U3Me-
pWUTb NOKa He yAaAOCb; BEpPOSITHEE BCEro,
OH He npeBblWwaeT 5°.

Hecmotpss Ha  HebOAblLyd  Maccy,

13 BB Ne4, 2004, ctp. 17

lpepnonaraemoe crpoeHue Llepepsbl

ToHKasA
nbineBas
Kopa

/ Cnoif BoagsAHOro Nbja

KameHucroe
BHYTPeHHee AAPo
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Op6uTa Liepepsl

EkcueHTpucuret: 0,08
Op6uTanbHbIit Nnepuoa: 4,6 roga

HaknoH op6uThl K NNOCKOCTH IKAMNTUKK: 10,6°

A Ha 3toit guarpamme op6uta Liepepbi nokasaHa rony6biM LLBETOM, OPOUTHI
nNaHeT — GenbIM 1 cepbiM (3aTeMHeHbI YYaCTKU OPOUT, Nexallue HuKe
NIOCKOCTM IKAUNTUKN), OPaHKeBbIN KpecT oTobpaxaet nonoxeHue ConHua.
llnarpamMma cneBa BBepxy — BUA U3 NONIOCA IKAUNTUKN, AEMOHCTPUPYIOLLMIA
Llepepy B npomexxyTke Mexxay opbutamu Mapca u lOnutepa. Cnpaea Beepxy

Mepurenuii (q): 2,54 a.e.
Adennii (Q): 2,98 a.e.

Llepepa

BOKpPYr ocu Ha 93°.

c Gonblueit feTanusaumeii NoKasaHo nonoxexue nepurenus (q) u adpenus

(Q) Lepepnbl u Mapca. Xopowo 3ameTHO, 4To nepurenuit Liepepbl (kak u
HEeCKOMbKUX APYrUX KPYNHEMLNX 06beKTOB rMaBHOro acTepouAHOro nosca)
N0 OTHOLIEHUIO K MAPCMAHCKOMY NEpUrenuio pacnosioxeH no Apyryto
cTopoHy ot ConHua. finarpamma BHU3Y NOKa3biBaeT HaKOH 0p6uTLI Liepepbl

K nnockocTtam op6ut Mapca u l0nutepa.

Llepepa nmeet dopmy, 6AU3KYLO K chepurue-
CKOM, a ee Heapa, BOBMOXHO, MPOLUAW CTa-
AMIO pacnAaBAEHUA U AnddepeHumaumi,
TO €CTb €€ MAOTHOE SIAPO AOAXKHO ObiTb OT-
AEAEHO OT CPaBHUTEAbHO TOHKOW M MeHee
MAOTHOM BHEeLUHeN MaHTMKU. Ecan xotst Obl
yeTBepTb 06beMa 3TOM MaHTUU NMPUXOAUTCS
Ha BOASIHOWM AeA, NO 3anacam BoAbl Liepepa
He yctynaet 3emae. CyuwiectByeT runoresa,
YTO OHa MPEACTaBASET COOOM «MAAHETHbIN
3MOPUOH», KOTOPbIA OCTAHOBWACSI B CBOEM
Pa3BUTUM M3-3@ MOLLHOIO rpaBUTALIMOHHO-
ro BO3AEMCTBMA CO CTOPOHbI OnuTepa, He
MO3BOAMBLLEr0 «HabpaTb» KOAMYECTBO Be-
lecTea, HeobxoaMMoOe AAS TOro, YTOObI
npeBpaTUTbCs B MAAHETY. TeM He MeHee,
Llepepe ypanocb «Bblpactv» A0 MOYTU Tbl-
CAYEKMAOMETPOBOrO pasmepa, a ee macca
COCTaBASIET NMPUMEPHO YeTBEPTb OT 0bLLEeN
Maccbl 0ObLEKTOB TAABHOMO acTepPOMAHOrO
nosica. Bce xe cAepyeT OTMETUTb, UTO, AaXe
ecAn 6bl OHa cobpana BECb «CTPOUTEAbHbIN
MaTtepuan» 3TOro nosica, To BCe paBHO Obina
6bl B 4-5 pa3 aerye MayToHa (He roBopst yxe
0 /\yHe ¥ «BOAbLLIMX» MAGHETaX).
HabAopeHWa B MHOpaKpacHOM Avana-
30HE CBWAETEABCTBYIOT, UTO MOBEPXHOCTb
OAVXANLLEN KAPAMKOBOM MAGHETbl OTHO-
cuTenbHO Tenaas. loasipHble 06AACTH, Xy-
xe nporpeBaemMble COAHLEM, BO3MOXHO,
MOKPbITbI  M3MOPO3btO, BbINAAAKOWEN U3
KpalHe paspexeHHon atmocoepbl. Mak-
CMMaAbHasi Temneparypa MOXET AOCTUraTb
235 K (-38°C). YAbTpaduONETOBbIE CHUM-
KW, CAEAAHHbIE KOCMWYECKUM TEAECKOMOM
Hubble, nokasbiBatOT HaAMUME Ha MOBEPX-
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NASA, ESA, J. Parker (Southwest Research Institute), P. Thomas (Cornell
University), and L. McFadden (University of Maryland, College Park)

A Ha yetbipex nocnepoBatenbHbIx CHUMKax ¢ pa3peweHuem 30 KM Ha
NUKceNb, NoNyYeHHbIX KOoCMUYeckum Teneckonom Hubble ¢ pekabps

2003 r. no aHBapb 2004 r., BUAHO M3MEHEHUE NONOXKEHUA APKOTro NATHA
Hen3BeCTHOWN NPUPOAbI HAa NOBEpXHOCTH Llepepbl BCneACTBUE NOBOPOTa ee

Lepepa ctana 24-m n3pectHblM yneHom ConHeyHoW
cuctemsl — nocne Connua, Mepkypus, BeHepsl, 3emnu,
JlyHbl, Mapca, Tpex nnaHeT-ruraHToB C OTKPbLITLIMU K TOMY

BpeMeHU 13-0 cnyTHUKamMun n KomeTsl [annes.

HOCTM TEMHOTO NATHA, KOTOPOMY MPUCBOUAM
nmsa nepBooTKpbiBaTens: Llepepbl - lMuau-
um (Piazzi). Ero He yaanocb 06HapyXuTb Ha
dotorpadunax, caenaHHbix B 2002 r. ped-
AEKTOpOM Keck ¢ apanTMBHOW OMTUKOW.'
bonee no3pHME CHUMKKM  0bcepBaTopun
Hubble 3aneuatanean 3arapovyHoOe CBETAOE
KOMMaKTHoe obpasoBaHue. Mo HabAAEHW-
am Teneckona Keck B 6amxHein MK-obaacTu
cnekTpa, nposeaeHHbIM nocae 2005 r., 6bl-
AU MOCTPOEHbI NEPBbIE KapTbl KaPAMKOBOW
NAG@HETbI.

[lo cnekTpaAbHbIM XapaKTepUCTUKaM
Llepepa noxoxa Ha METEOPUTbI TMMa YrAU-
CTbIX XOHAPWTOB, HO HaMOMMWHAET TakXe
actepouabl C-Tvna: B ee Cnekrpax npucyT-
CTBYIOT NMOAOCbHI MOMAOLLEHMSA OKOAO 3 MKM,
CBfA3aHHbIE C rMAPaTamMu PasAMUHbIX MUHE-
PanoB M TMAPOKCUAGMM, XapaKTEPHBLIMU AAS
HEKOTOPbIX aCTEPOMAOB, HO OTCYTCTBYHOLLIM-
MU B METEOPUTAX.

Hanbonee aAeTanbHO aCTPOHOMbI CMO-
ryT u3yumntb Llepepy nocae Toro, kak K Hen
B Hauyane 2015 r. NOAAETUT aMepPUKaHCKUI
KocMuueckuit annapat Dawn.'® OH pAOAXeH
BbIATW Ha OPOUTY BOKPYr KApAMKOBOM MAa-
HETbl M NPOBECTU €€ AUCTAHLUMOHHOE 30HAM-
poBaHue.

Opnaa
Ceoe ums puraa (136199 Eris) - camblii

YAGAEHHbI U3 BCEX PEryAdpHO HabAoAAEMbIX
06bekToB COAHEYHOW CUCTEMbI — MOAYUMAQ

4 BMB Ne4, 2007, cTp. 4
15 BMB Ne10, 2007, cTp. 18; Ne11, 2010, ctp. 9

B UYeCTb APEBHErpeveckort 6orvHW paspopa,
B NaMsiTb O TOM, YTO MMEHHO €€ OTKPbITUE CTa-
AO «MOCAEAHEN KamnAel» B AUCKYCCUSIX O CTa-
Tyce layToHa. [pobaema  3akAtoUanachb
B CAEAYHOLLEM: €CAU Bbl €70 MPOAOAKAAM CUU-
TaTb 9-11 MAGHETON, TO HOBOOTKPbITbIN 0OBEKT
AONKEH ObIA MOAYUMTL HOMep 10, nocae ye-
ro «MA@HETHOe 3BaHMe» MPULIAOCL Obl Npu-
CBauBaTb BCEM CpaBHWMbIM C HUMW MO
pa3mepy 1 Macce TenaMm, KOTopble HaBEpHS-
Ka OTKPOKT 3a opbutoi HentyHa. Bnepsbie
Apupy cdotorpadupoBanm etle 21 okrabpsa
2003 r. (N03aTOMy OHa MOAYYMAG BPEMEHHOE
0603HaueHne 2003 UB313), HO 3aMETUAM
Ha CHUMKax TOAbKO B Hauyane 2005 r.'° Cpa-
3y CTaAO SICHO, UTO opbuTa 3T0r0 06bLEKTA HE
coBcem 0bbluHa M ero pacctosiHie ot COAH-
La 6ecnpeLeAeHTHO BeAMKo. HemHoro nosxe
y Hero 6biA 0OBHapPYXEH CNyTHUK, MO peLle-
HWto 1AU noAyuMBLUMIM OdMUMaAbHOE HanMe-
HoBaHue «AncHomus» (Dysnomia, 136199
Eris ).Y” AHanu3 €ero ABWXEHMA MO3BOAWA
«B3BECWTb» LIEHTPAAbHOE TEAO — €ro Macca
okasanacb paBHa 1,67+0,02x10%? kr. Mone-
PEYHMK IpWAbI, MO AAHHBIM MHPPAaKPaCHbIX
HabAAEHUIA, He npeBbiluaeTt 2330 kM. MNepu-
oA ee obpalleHna Bokpyr CoAHLIA COCTaBAS-
eT 557 AeT, BOKPYr CBOE 0CU - UyTb BOAbLLIE
8 yacoB. OpbuTa cUALHO BbITAHYTa (€=0,442)
M HaKAOHEHa K 3JKkaMMTMKe Ha 44,02°.

16 OTKpbITHE OBbINO CAEAaHO Maiiknom BpayHom, Yepom
Tpyxuabo 1 Asraom PabuHosuLEM 13 KaAudOopHUICKOTrO
TexHonornyeckoro nHctutyta (Mike Brown, Chad Truijillo,
David Rabinowitz, California Institute of Technology) - BINB
Ne8, 2005, cTp. 18

7 Mepwoa obpatleHms AucHoMumn — 15,77 cyTok, 6oAbLIas
NMoAyoCb 0pbuTbl — 37,4 ThiC. KM
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[MoaTomMy B 3aBMCMMOCTM OT MOAOXEHWA B
NPOCTPAHCTBE TeMMNepaTypa Ha MOBEPXHO-
CTM 3TOW KapAMKOBOWM MA@HETbl U3MEHSET-
cs ot 30 po 55 K. HeobblualtHO BbICOKWUM
0Ka3an0Cb €e reoMeTpuyeckoe anbbepo -

Dwarf Planet Eris and Satellite Dysnomia * August 30, 2006

L d

A, ESA, and M. | rmia Institute of Te

0,86+0,07, 4TO XapaKTEPHO AASI CHEXHOrO
nokposa. Cyada no Bcemy, BOAM3W mepwre-
A8 (Ha pacctosHuu 37,77 a.e. ot ConHua)
y p1Abl MOXET NOABAATLCS BPEMEHHAA aT-
Mocoepa, KoTopass Ha MakCMMaAbHOM re-

HST « ACS/HRC

A W306paxeHue Ipuabl U ee CNYTHUKA, noslyyeHHoe Teneckonom Hubble. Kapaukoeas nnaxera,
HOCALWAA UMA rpeYecKoil 60rnHM ccop, «NoTpsACcNa oCHOBbI» CONHEYHOI CUCTEMBI, BbI3BAB AUCKYCCUU
0 KOJIMYeCTBe MJIaHeT U CaMOM NMOHATUM «nlaHeTa». Koraa aTu AUCKyccun HeMHOTO YyTUXAK,
nepBoOTKpbIBaTeNb IpuAbl Maiik bpayH Hanucan KHUry nop rpoMKUM HasBaHuem «Kak s youn MayToH
u noyemy Tak cny4unocb» (How I Killed Pluto and Why It Had It Coming).
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A TaK B npefCcTaBNeHNM XYAOXKHUKA BbIMIAAUT KAPJIMKOBAA NaHeTa IpUAA U ee KPOXOTHbIN CNYTHUK
NincHomus. Yactb ux noBepxHoCTH ocBelyeHa CoHLEM, PacnonoXeHHbIM B NPAaBOM BEPXHEM yriy
uso6paxenus. flucHomusa BuaHa Boiwe Ipuabl. Mo AaHHbIM opbUTanbHoi o6cepearopum Hubble

1 HaseMmHoro Teneckona Keck actpoHombl u3mepuau nepuop o6paleHus CnyTHUKA BOKPYr Ipuabl

¥ ¢ 60nbLLIOI TOYHOCTBIO paccyMTany ee Maccy, okasasLyioca Ha 27% Gonblue maccol MayToHa.

30 BceneHHas), NPOCTPaHCTEO, BpeMS]

AMOLIEHTPUYECKOM paccTosiHum (97,56 a.e.)
NPaKTUYECKM NOAHOCTbIO BbiMep3aeT. Cnek-
TpanbHble HabaopeHus B WUK-pnanasoHe
NMOATBEPXAAIOT, UYTO Cenyac MNOBEPXHOCTb
3prabl MOXET ObiTb YKpbITa METAHOBbIM
AbpOM. ConoctaBAeHWe AaHHbIX O Baecke
obbekTa B BUAUMOM AManasoHe M 06 WH-
TEHCMBHOCTM €ro TEMAOBOIO MW3AYYEHMUS,
NMOAyYeHHbIX Ha 30-MeTpoBOM papuoTeENe-
ckorne IRAM B VcnaHuu, MO3BOAMAO OLE-
HUTb  SAAPKOCTHYtO Temnepatypy (~25 K),
NPaKTUYECKN UCKAKYAIOLLYH HaAMYME ra3o-
06pas3Horo MmeTaHa.

M3-3a OrpoMHOM YAAAEHHOCTM M, Kak
CAEACTBME, ManOW BUAUMOM APKOCTU Mbl MO-
Ka 3Haem 06 Ipuae oueHb Mano. Tem 60Ab-
e XenaHWe aCTPOHOMOB MPOAOAXKATb ee
MNCCAEAOBAHMA.

Xaymea

Kak n 3pupa, Xaymea Obina OTKpbITa
B 2005 r. Ha CHMMKax, CAEAaHHbIX ABYMS
ropamu paHee. OHa MOAyuMA@ NpeABapw-
TenbHoe 06o3HaueHne 2003 EL6G1, a nocae
onpeaAeneHus opbutbl - Homep 136108.
HasBaHa B uecTb raBaickoi 6OrMHM MAOAO-
poamsa 1 AeTOpoXAeHMS. Mo3xe y Hee obHa-
PYXUAM ABa cnyTHuka (136108 Haumea |
n 11),® noayumBlLMEe UMEHaA Aouepeit Xay-
Mea: Xumaka - 6orMHa TaHua, natpoHecca
BoAbLLOro faBanckoro ocTpoBa (Ha KOTOPOM
HaxoanTcs obcepBaTopua MayHa-Kea) n Ha-
Maka - 60rMHs BOAbl U MOPSi, OCTYAMBLLAS
AaBY CBOEW CeCTpbl ene, TEKyLLYHO B OKEaH,
1 NpeBpaTvBLLas ee B HOBbIV OCTPOB. [0 Ae-
reHae, 60AbLIMHCTBO AeTel Xaymea BO3HUK-
AM U3 Pa3AMUHBIX YacTen ee Tena.

AvameTrp Xumakm MOXET AOCTUraTb
350 KM, nepunop ee obpalleHns paseH 49,12
cyTkam, papuyc opbutbl - 49,5 Thic. kM. Ha-
Maka NPUMEPHO BABOE MeHbLUe (AMaMETP
<170 Km), OHa ABWXETCS BOKpYr Xaymea no
opbute ¢ 60AbLLION MoAyoChio 39,3 ThiC. KM,
3aTpaurBas Ha 0AMH 060poT 34,7 cyToK.

Macca Xaymea, onpepeneHHasi WCXo-
ARl U3 MapameTpoB OpOUT ee CryTHUKOB, CO-
cTaBasieT ~28% macchl cucteMsl MayToHa, a
BOT €€ MAOTHOCTb OKa3aAacb CPaBHUTEAbLHO
Beavka (~3 r/cmd). Y atoro HebecHoro Teaa
3amMeueHbl konebaHua baecka, 06yCAOBAEH-
Hble He TOAbKO ero Hechepuieckor Gopmon,
HO M BO3MOXHbIM HaAMUMEM Ha AWUCKE 06-
AACTEN C PasHbIMU OTPaXaTeAbHbIMU CBOWM-
ctBamu. CnekTp Xaymea nokasblBageT, uTo ee
MOBEPXHOCTb MOKPbITa MNPEUMYLLECTBEHHO
BOASIHbIM AbAOM (32PErMCTPUPOBAHbI TaKkxXe
AMHWUWM 3amMep3Lllero mMetaHa). BbickasbiBa-
HOTCA MPEAMNOAOXKEHHWS, YTO OHa MOrAa BO3-
HWKHYTb B pe3yAbTaTe CTOAKHOBEHWSA ABYX

18 BMNB Ne12, 2005, cTp. 29
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A Xaymea 1 ee cnyTHUKM (MnntoCcTpaums).

06BEKTOB, M BOAbLLAS YacCTb AETYUYMX KOMIMO-
HEHTOB (B YaCTHOCTM, METAH U BOAA) MOCAE
yaapa ucrnapuaacb, PacCesiBLUMCb B OKpY-
Xarouiem npoctpaHctBe. M3 atoro BblGpo-
LLEHHOIO BeLLEeCTBa, CKOpee BCEro, COCTOAT
CNYTHUKN KAPAMKOBOM NAGHETbI. ITW NPEAMNO-
AOXEHWA KOCBEHHO MOATBEPXAAIOTCS €€ Bbl-
COKOM CKOPOCTbIO BpaLLEHWS BOKPYr CBOEW
0CH, a TaKXe TEM, YTO eLLe KaK MUHUMYM Tpr
TpaHcHeNTYHOBbIX 0bbekTa (THO) ABMXyTCA
no opbutam, NOXoXuWm Ha opbuty Xaymea, v
06AapQOT MOUTU AaHAAOTMYHBIMU CIEKTPAMM.

Makemake

MocAeAHUM K3 M3BECTHbIX 0ObEKTOB, OTHE-
CEHHbIM K KaTeropum KapAMKOBbIX MAQHET, CTaA
Makemake (2005 FY9, 136472 Makemake),
OTKPbITbIM BCE TOW xe rpynnoi Mawkna bpay-
Ha.'® OH ABAAETCS KAACCUUYECKUM OObEeKTOM
nosica Koiinepa 1 Ha3BaH B 4ecTb HoxecTsa
MudororMM  abopureHoB octposa Macxu.?°
B oTAMuMe OT OCTaAbHbIX KPYMHbIX KOWMNEpou-
A0B, y Makemake noka He obHapyxuau crnyT-
HWMKOB, MO3TOMY €ro Maccy M MAOTHOCTb Ha
AAHHOM 3Tane YCTaHOBWTb HEBO3MOXHO.
OLIEHKM €r0 Pa3mepoB, CAEAAHHbIE M0 Pe3yAb-
TaTaM HabAHOAEHWI MOKPbITUSA CAabOoM 3BE3Ab,
MOKa3bIBAOT, UYTO OH MPEACTAaBASIET COOOM IA-
arncoua ¢ ocsimun 143049 1 1500445 k.2

Knaccrueckre ob6bekTbl nosica Kornepa
(K KOTOpPbIM OTHOCUTCA U MakemMake) He nme-
0T OpBUTAAbHOIO pe3oHaHca ¢ HenTyHom u
MOYTW «He OLLYLLAKT™ rPaBUTALMOHHbIX BO3-
MYLLEHWH ¢ ero CTopoHbl.?2 11 ntoHs 2008 T.
AU 06bsIBUA O BbIAEAEHWU B KAGCCE KapAu-
KOBbIX MAAHET MOAKAACCa NMAYTOMAOB, 3auMC-
AVB B 3Ty Kateroputo [AyToH, 3puay, Xaymea
n Makemake.? TlayTonp - 310 06bEKT, 06-
paluatowmica Bokpyr CoaHua no opbute,

19 BrB Ne8, 2008, c1p. 21

20 BMB Ne2, 2008, ctp. 35

2L BMB Nel1, 2012, ctp. 12

22 TIAyTOH ABMXETCS B OpOUTaAbHOM pe3oHaHce 2:3

¢ HentyHom - 3a Bpewms, 3aTpaurBaemoe HenTyHoM Ha Tpu
o6opoTa Bokpyr ConHLa, [MAYTOH coBEpLUAET ABa.

2 BMB Ne7, 2008, ctp. 20

CeHT56pb 2013

10.1989

10.2133

CONHEYHAS CUCTEMA

06.2034

~09.2113

A 0p6uTbI KPYNHBIX KOINEPOBCKUX 06BLEKTOB B CpaBHeHUM ¢ op6uToi MayToHa (NoKasaHa

KpacHbIM):

Makemake (2005 FY9) - rony6oii uset; Xaymea (2003 EL61) - 3eneHblit LBeT.

Op6uta HenTyHa HaHeceHa 6enbIM LBETOM.

YyacTKu op6uT, Nexalyue Bbilwe (ceBepHee) NNOCKOCTM IKAUNTUKY, MOKa3aHbl 6onee CBET/IbIM
oTTeHKOM. bonblKe ocn coeauHAT nonoxkeHus nepurenues (q) u adenues (Q) ¢ ykasaHuem

Aar npoxoxpaeHus. Pasmep aucka, o6o3Hayarowero HebecHoe Teno, oTo6pakaer oTHOCUTENbHbIE
pasmepbl (He B MacwTabe op6uT), uset u anbbeno. MonoxkeHna 06bEKTOB NOKa3aHbl N0 COCTOAHMIO

Ha anpenb 2006 r.

ConHue HaxopUTCA B ueHTpe. ¥entbiin 0Tpe30K YKa3biBaeT Ha TOYKY BeCeHHero paBHo4eHCTBUA.

60AbLLIasi MOAYOCb KOTOPOM BGOAbLLE paAny-
ca opbutbl HenTtyHa, a Macca oka3sblBaetcs
AOCTaTOUYHOM AAST MPUAGHUS Mo TEAY GOPMBbI,
O6AM3KOM K CHEPUUYECKOM, HO HEAOCTaToUHA
AN «PACYMCTKM» NMPOCTPAHCTBA B OKPECTHO-
CTAX ero opbuTbl OT CPaBHUMbIX MO pasmMepy
TeA. B HacTosilee Bpemst Makemake, Umeto-
LMA BMAMMYIO 3BE3AHYHO BEAMUMHY 16,7™,
ABASIETCA BTOPbIM MO APKOCTHU KOMNEPOUAOM
(nocae TayToHa). Ucxops M3 3TOro, MOXHO
OLIEHUTb €ro anbbeao U TeMnepaTypy NoBEpX-
HOCTH, paBHyto npumepHo 30 K.
HabatopeHWs B BUAMMOM U MHOpPaKpac-
HOM AMana3oHax yKasblBalOT Ha CXOXECTb
cocTtaBa noepxHocTen Makemake u [ay-
TOHa. CneKTpbl CBMAETEALCTBYHOT O MPUCYT-
CTBUM MOAOC MOTAOLLEHUS TBEPAOTO METaHa,
CKOHAEHCMPOBAHHOIO B XAOMbSA CaHTUMeE-
TPOBbIX pasMepoB. He MCKAOUaeTcs Hanu-
yrMe 3aMEeTHbIX KOAMYECTB 3TaHa, a Takxe

TOAMH@ - CMECU CMOAMCTBIX MOAMMEPOB
OpaHXeBOro OTTeHKa, obpasytollencs u3
MeTaHa MoA AEWCTBMEM BbICOKO3HEPreTH-
YeCKOro COAHEYHOro U3AyUYeHus.?*

He noAAeXUT COMHEHMIO, UTO B yAaAEH-
HbiX 0bAacTsx rnosica Kovinepa v obAaka
Oopra?® byAeT HakiAeHo elLie He 0AHO Hebec-
HO€ TeAo, M0 CBOMM XapaKTEPUCTUKAM MOA-
XOASILLIEE [10A OMNPEAEAEHME «KapPAMKOBOM
MA@HETbI»; BO3MOXHO, 110 pa3mepam M Mac-
ce KaKoe-To U3 HUX okaxetcsi 6oabLue MAyTo-
Ha 1 3puabl. C Apyrovi CTOPOHbI, aCTPOHOMbI
MPOAOAKAT M3YUEHUE YXKE OTKPbITbIX 00b-
€KTOB C MOMOLLbIO HAa3eMHbIX TEAECKOIOB,
pacTyLime TeXHUYECKNE BO3MOXHOCTH KOTO-
PbIX MO3BOAST Y3HaTh MHOIO MHTEPECHOro 06
3TOM cCaMOoK HEMHOIOYMCAEHHOM MoKa Kate-
ropum «obutateeri» COAHeUHOM CHUCTEMBI.

24 BMB Ne12, 2012, c1p. 5
25 BB Nel, 2004, ctp. 33

Ha 3Toit unnocTpaymMm NoKasaH BO3MOXKHbIW BUA NOBEPXHOCTU AaNeKON KapJInKOBOM NiaHeTbl
Makemake. lo pasmepy OHa NpUMepHO Ha TpeTb MeHbLe lNnyToHa U HaxoaUTCA panblue oT
ConHua (Ho 6nuKe, yeM IpuAa — camas MacCUBHAA U3 OTKPBITLIX K HACTOALLEMY BPEMEHM
KapnuKoBbIX nnaHet). Mpeanonaraerca, 4to Makemake, Kak u MNyToH, UMeeT pa3pexeHHYIo

aTmocdepy, HO 3TOT (haKT Ha PUCYHKE He OTpaKeH.

BceneHHas), NpocTpaHCTeo, spemvs 31




I <OGMOHABTUIKA. HOBOCTI

3ABEPLUEH MOJMIET KOPABJAl «MPOFPECC M-18M». 25 wuionq
2013 r. B 20 yacoB 44 MWHYTbI (3AE€Cb U AAAEE YKa3aHO BCEMUP-
Hoe koopamHupoBaHHoe Bpems UTC; mockoBckoe Bpems - UTC+4
yaca) POCCUICKUIA aBTOMATUUYECKUIA TPpy30BOi kopabab «Mporpecc
M-18M» 6bIA OTCTbIKOBAH OT MOAYAS «[Mpc» MexXAyHapOAHOW KOC-
MWYECKON CTaHLUMK U OTNPABUACA B KOPOTKMI aBTOHOMHbIW MOAET.
B 23:53 cOCTOSINOCh BKAKOUEHWE ABUrATEAbHOW YCTAHOBKM KOPabAs
Ha TopmoxeHue. OTpabotaB 210 cekyHA, ABUraTeAM COOBLLIMAM eMy
umnyasc B 106,4 Mm/c, HEOBXOAUMBIN AN CBEAEHUS C 0pbuThI. Ye-
pe3 10 MuHyT «[1porpecc M-18M» BoLLEA B 3eMHYt0 aTmocdepy. Ero
HecropeBLUMe GparMeHTbl ynaAu B 3aAaHHOM paroHe FXHOM YacTu
Tuxoro okeaHa 26 ntonqa B 00:42.

HA MKC NPUBbIN «NPOrPECC M-20M». 27 wuona 2013 .
B 20:45 ¢ MY Ne6 naowapkn Ne31 kocmoppoma balikoHyp cTap-
TOBbIMW KOMaHAAMKW NPEANPUSATUI PAKETHO-KOCMMUUYECKON OTPACAM
Poccumn ocylwectBAEH Nyck pakeTbl-HocuTeAs «Coto3-Y» (11A511Y-
MBB) ¢ aBTOMaTMUYeCKMM TpPaHCMOPTHbIM Kopabaem «[lporpecc
M-20M». CoamxeHre kopabas ¢ MKC nNpomrcXoAMAO MO «KOPOTKOM
cxemer. 28 ntona B 02:26 «[lporpecc M-20M» ycnewHo MpuUCTbl-
KOBaACSl K CTaHLMK, AOCTaBMB Ha Hee 2366 Kr pa3AnyHbIX rPy30B,
B UMCAE KOTOPbIX — TOMAMBO AASt BOPTOBLIX ABUraTeAEl, BO3AYX, BO-
Aa Y MPOAYKTbI MUTaHUS, annapaTypa AAS MPOBEAEHWSA HayUHbIX 3KC-
NEPUMEHTOB U MOCLIAKU AN YAEHOB 3KUMaxa.

AMNOHCKUIA «TPY30BUK» MPUBbIT HA MKC. 3 aBrycra 2013 r.
B 19:48 ¢ nnowwaaku LP2 ctaptoBoro komnaekca MowumHoby koc-
Moapoma TaHeracMma crneuyasMctamum  kKomnaHum  Mitsubishi
Heavy Industries n ANOHCKOro asapokoCMUUECKOrO areHTcTBa JAXA
OCYLLLECTBAEH NMYCK pakeTbl-HocuTeAss H-2B ¢ rpy3oBbiM TpaHCnopT-
HbIM Kopabaem HTV-4 «KoHoTopw» («Beablit aucm).

9 aBrycta B 9:11 «rpy30BMK» MOAOLLEA K CTaHLMW Ha paccTosi-
Hue 500 M, ewe yepes 20 MUHYT cOAU3MACS C Hell A0 250 M, yepes
yac - po 30 m. B 11:22, Ha 7 MMHYT paHblle HAaMEYEHHOro Cpo-
Ka, poboTH3npPoBaHHbIN MaHunyAaTop Canadarm?2 3axBatua HTV-4.
Manunyastopom ynpaBasiau actpoHaBTbl NASA Kpuctodep Kaccu-

32 BceneHHas), NPOCTPaHCTBO, Bpems]

-
< Manunynatop Canadarm2 B
MexayHapoOAHON KOCMUYECKOM CTaHUUN
3axBaTUN ANOHCKUMN GECNNIOTHBIN rPy30BOi
Kopa6nb HTV-4 nocne T0ro, Kak oH
npu6aM3uACa Ha AOCTaTOYHOE paccTosHue,
1 NoABeN ero K OpUeHTUPOBAHHOMY.

Ha 3eMJI10 CTbIKOBOYHOMY NOPTY
~ _ amepukaHckoro moayna Harmony. HTV-4
" BOCTaBUA Ha CTaHLMIO 3,6 TOHH HayYHOro
060pyAoBaHMA, a TaKXKe MaTepuanbl Ans
3KCNEPUMEHTOB U ANA NOAAEPKAHUA
(hYHKUMOHMPOBAHUA Op6uTanbHOro
KOMMJIeKca.

A ActponasT NASA Kpuc Kaccuam (cnesa) v eBponeiickuii KOCMOHABT
Jlyka Napmutano (Luca Parmitano) - 6opTuHKeHepbl IKCNEAULUN
MKC-36 — usBneKkatoT rpy3sbl U3 NpUCTLIKOBAHHOIO ANOHCKOTO
TPaHCNOPTHOro Kopa6ns.

A 1 Kaper Haiibepr (Christopher Cassidy, Karen Nyberg).

M3-3a npobAaeM ¢ BbipaBHUBAHWUEM «Py30BUKa» CTbIKOBKY MpU-
LWAOCb 3apepxatb. B 15:17 oH Haxoauaca B 30 CM OT CTbIKOBOUY-
HOro y3na Moayas Harmony. B 15:28 6biA 3aBepLUeH nepBbli 31an
CTbIKOBKM, B 15:38 - BTOpOW 3tan (dukcaums). C 3Toro MOMeHTa
KopabAb CUMTAETCH BXOASALLMM B COCTAB OPOUTAABHOIO KOMMAEKCA.
CornacHo nepBOHaYanbHbIM MAAHAM, CTbIKOBKA AOAXHA ObiAa CO-
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crosatbeA B 13:30. OTKpbITHE AHOKOB MexAy HTV-4 U BHYTPEHHWUM
NPOCTPaHCTBOM CTaHuuu npounsowno 10 asrycta B 11:12.

HTV-4 «KoHoTOpU» MUMeEeT AAMHY 9,8 M u anametp 4,4 m, ero
Macca npeBbllaer 16 TOHH. «[Py30BUK» COCTOMUT M3 YeTbipex OT-
CEKOB: TEepPMETUYHOro, HErepMeTu4yHoro, npubopHo-arperaTHoOro
n pABUratenbHoro. OH AOCTaBMA Ha CTaHUMIO OKOAO 5,4 TOHH no-
AE3HOro rpy3a, B TOM YMCAE MPOAYKTbI MUTAHUSA AN KOCMOHAaBTOB
M acTPOHABTOB, BOAY, OAEXAY, TEXHMUYECKOoe obopyaoBaHWe, 0b6pas-
Ubl ANl OKCMEPUMEHTOB B AINOHCKOM AabopaTopHoMm Moayae Kibo,
MOpPO3KAbHUK FROST, CnOCOOHbIN AAUTEABHOE BPEMSI MOAAEPXM-
BaTb Temnepatypy Ha ypoBHe -70°C paxe B CAyvae OTKAKOUYEHUSA
IAEKTPONUTAHMA. AOMOAHUTEABHO Ha Kopabae ycTaHOBAEH npubop
i-Ball, koTopbIit 6yAeT nepepaBaTb AAHHbIE O CKOPOCTH, Temrepary-
pe, opueHTaumnn U Apyrux napametpax HTV-4 Bo Bpems BXxoAa B aT-
Mochepy Hallern NAaHeTbl NOCAE 3aBEPLIEHUST MUCCHUM.

MomMMO cTaHAapTHOro Habopa rpy3os, HTV-4 npvBe3 Ha CTaH-
LMI0 MaAeHbKoro (Bbicotoi 34 ¢cM) ssnoHckoro pobota Kirobo, Becs-
LLLero Bcero 2,2 Kr. 3anOXeHHasi B HEr0 NporpamMma no3BOAAET My
CcBOOOAHO MepemMellaTbesl B YCAOBUSAX HEBECOMOCTH, «MAABast» BHY-
Tpn nomewleHnin MKC. AHAPOWA YMEET roBOPHTb Ha AMOHCKOM 5i3bl-
ke, 6raropapst YeMy OH CMOXET nepepaBaTb CO0OLLEHUS ¢ 3eMAK,
aApecoBaHHble acTpoHaBTy Konun Bakate, 1 BecTu ¢ HUM beceabl -
npaBAa, Ha OrpaHM4YEeHHOEe YUCAO TEM, OKasblBas eMy IMOLMOHAAL-
HYIO MOAAEPXKY M nopbappuBasi B cAydyae HeobXoAMMOCTU. AULIO
AMNOHCKOro acTpoHaBTa HbIAO 3abAaroBpeMEHHO BBEAEHO B NaMsiTh
Kirobo, 1 poboT CMOXET cpasy y3HaTb ero, Kak TOAbKO NOSBMTCA Ha
60pTy KOCMUYECKON cTaHuMKU. Bo Bpemsi npebbiBaHUA aHAPOMAA B
KocMmoce Ha 3eMae ByaeT GYHKLIMOHUMPOBATb Ero ABOMHMK MO MMEHHM
Mirata, MICNOAb3yeMbIN AAA M3YyUYeHKsA NPobAeM, ¢ KOTOPbIMK Kirobo
CTOAKHETCSI Ha 0pburTe, M AAS MOMCKA NYTEW UX YCTPaHEHUS.

Takxe B cocTtaB MOAe3HOW Harpy3ku HTV-4 Bowan 4 nukocnyT-
HMKa - B YaCTHOCTH, ABa annapata ArduSat-1 n ArduSat-X ctaHaap-
Ta CubeSat amepukaHckon komnaHun NanoSatisfy, Ha KOTOpbIX
yCTaHOBAEHbI 1,3-MeranukcenbHble Kamepbl U Apyroe 060pyaoBa-
HWE (CNEKTPOMETPbI, CHETUMKM U T.A.). [1IpK 3TOM cam CMyTHUK UMeeT
nonepeyvHuk He Boaee 10 cm.

3anyck annapatoB OblA YaCTUYHO NPOGUHAHCHPOBAH MO-
cpeactBoM Kickstarter-kamnaHuu, B paMkax KOTOPOM WMHBECTOPbI
OMAATUAM YaCTb «<MaLUMHHOTO BPEMEHW» AASI TPOBEAEHMWS CBOMX 3KC-
nepuMMeHTOB B kocMoce. Ecan cnyTHUKKM npopaboTtatoT AOCTAaTOUHO
AOATO 1 3ape3epPBUPOBaHHbIE TalM-CAOTbI BYAYT MOAHOCTBHO UCMOAb-
30BaHbl, BCE XeAatoLme CMOoryT, 3anaatme 125 AOANapOB, Ha Tpoe
CYTOK MOAYUYMTb KOHTPOAb HaA OAHMM M3 annapaTtoB. Heaena oboii-
petcst B 250 AoOANapOB.

Bce cnyTHMKM pabotatoT Ha H6ase onepauroHHON NAaTGOPMbI
Arduino. OHa ABAAETCA OTKPbLITON, TO €CTb AOOOM NPOrPaMMUCT MO-
XEeT Hanucatb NoA Hee nporpammy. Cenyac yxe CylecTBytoT nNpo-
rpamMmmbl AAA 3D-MOAEAMPOBAHUSA 3EMHOM MarHutochepbl, AAS
MCCAEAOBaHUA BOAHBIX PECYPCOB, a TakXe AAA APYrMX 3apad - Ha-
npUMeEp, AN PEFUCTPALIMK METEOPOB. ABTOPbI NPOEKTa CO0BOLLALOT,
YTO CMYTHUKKU AOAXKHBI MPOBECTU Ha opbuTe NPUMEpPHO 7 MecsLEB,
MOCAE YEro OHW BOMAYT B 3€MHYO0 aTMOCHEpPY M CropsT.

BbeTHaMCKMIM aKcnepuMeHTaAbHbIM cnyTHUK PicoDragon ume-
et pasmepbl 10x10x11,35 cm 1 maccy 1 kr. Annapart, pa3pabo-
TaHHbIM HaumMoHaAbHbIM CMYTHUKOBLIM LEHTPOM AKaAEMWUK HayKu
n TexHnkn BoetHama (Vietnam National Satellite Center - VNSC),
npeAHa3HauYeH AAA PELLEHUS PsSiAa HayUYHO-MPUKAAAHBIX U 06pa3o-
BaTeAbHbIX 3aAay, @ Takxke NPOBEeAEHUSA CbeMKU 3eMAU 13 KOCMOoca
C HU3KMM paspelleHneM. PacyeTHbI CPOK €ero akTMBHOIO Cylle-
CTBOB@HWSI COCTABMT OKOAO MOAYropa. Ha cnyTHuKe ycTaHOBAEHa
kamepa ¢ N3C-matpuuen pasmepom 640x480 nukcenen. CHUMKK
6yayT NnepepaBaThCsl Ha HAa3eMHble NMPUEMHbIE CTAHLIMK.

Asryct 2013

KocmoHABTUKA. HoBocTn [

e
A poccuitckuit KocMOHaBT AnekcaHap Mucypkun (6opTuHKEHep 3KCneanLmMm
MKC-36), o6nauenHbii B ckachaHap «OpnaH», cchotorpacupoaH Bo Bpems
BbIX0Aa B OTKPbITbIN KocMoc 16 aBrycra 2013 r. B npouecce atoro Bbixoaa

OH BMecCTe C QJEAOpOM IOPlWIXVIHbIM (Ha CHUMKe He BI/IAeH) npouseen 3aMeHy
o6opyp.osaum| ANA 3KCnepumeHTa No KOMMYyHUKaL UK € UCNoJib3oBaHUem
Nasepa Ha HOBYIO NNaTopMy C Manoi ONTMYECKON Kamepoid. Takike 6bina
nposejeHa yCraHOBKa ernneuuﬁ ANA cneayiowmx K KOCMUYECKUX Nporynok»
u o6cnep.osanue COCTOAHUA BHELWHUX aHTEHH.

MukocnytHuK TechEdSat-3 (Technical and Educational Satellite)
COCTOMT M3 Tpex 6A0KOB cTaHAapTa Cubesat pasmepamu 30x10x10
CM M OCHOBaH Ha TEXHOAOIMAX, MCMOAb30BaHHbIX B annapare
TechEdSat-1, kotopbliit 6bIA 3anylueH ¢ MKC B 2012 r. 310 coBMeCT-
HasA paspabotka ObuiectBeHHOro YHuBepcuteta B CaH-Xoce (San
Jose State University, California) n ¢upmbl Angstrom Aerospace
Corp Microtec (LUBeuunsa) npu yyactmm KMccrep0BaTeAbCKOro LEH-
Tpa Anmca (Ames Research Center, NASA). Llean aton muccun —
TecTMpoBaHue TexHonornin SPA (Space Plug-and-play Avionics),
pa3paboTaHHbIX LLBEACKOW GUPMOM, a Takxke TEXHOAOTUUECKUE IKC-
NepUMEHTbI B 06AaCTW CMYTHUKOBOW PaAMOCBA3K.

CrtoumocTb 3anycka pakeTbl-Hocutenss H2B coctaBuaa 14,7
MAPA MeH (188 MAH AOAAGPOB), CTPOUTEABCTBO M OCHALLEHWE Tpy-
30B0ro kopabasa obownock B 14 MAPA MeH (okono 180 MAH AOAAa-
poB). HTV-4 octaHeTca B cocTaBe opOUTaAbHOrO Kommaekca po 4
ceHTabps 2013 r.

POCCUIACKWUE KOCMOHABTbI BbILLAU B OTKPbITbI KOCMOC.
B cootBeTcTBMM C rpadrkom paboTt Ha poccuitckom cermeHte MKC
16 aBrycta B 14:36 kocmoHaBTbl ®epop HOpunxuH u ArekcaHpp
MUCYpPKUH NPUCTYMUAM K paboTam B OTKPLITOM KOCMOCe. Bbixoa 13
CTaHLUMKM BbIA OCYLLECTBAEH B CKadaHapax «OpAaH-MK» uepes BHeLL-
HWI AFOK CTbIKOBOYHOTO oTceka CO-1 «Munpce».

B cooTtBetcTBMM ¢ mporpamMmoi paboT KOCMOHaBTbl BbIMOA-
HUAM MPOKAAAKY YETbIPEX CUAOBBLIX GUAEPOB MUTAHUA OT repme-
TMYHOro apantepa ®Ib Ao nccaepoBatenbckoro moayass MUM-2
AASL TIEpEA@UM INEKTPOIHEPTMU B CUCTEMY IAEKTPOCHABXEHUS
poccuitickoro Manoro aabopatopHoro moayass (MAM), a Takxe
Ethernet-kabenn ans noakntoueHusas MAM Ko BHYTpeHHeW cetu
MKC. Aanee OHM YCTaHOBUAKU MaHeAn 2A (akcnepumMeHT «BblHOC-
AMBOCTb»). BbIXOAHOW AKOK NOCAE 3aBepLieHns paboT ObiA 3aKPbIT
B 22:05. MpoaorxuTenbHOCTb NpebbiBaHusa depopa HOpumxuHa
n AnekcaHApa MuCypkMHa B YCAOBMAX OTKPbLITOrO KOCMOCa CO-
cTaBuAa 7 4acoB 28 MUHYT - TaknuM 06pa3oM, UMW YyCTaHOBAEH
PEKOPA AAMTEABHOCTU HaXOXAEHUA B OTKPbITOM KOCMOCE B pOC-
CUNCKUX CKadaHApaX.
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I <KOCMOHABTUKA

Mepep ctapTom
PH «MpoTtoH»

C MeKNNaHeTHOM
CTaHuuew
«®o6oc», uonb
1988 r.

[eHepan 3aBanunuIuH
N €r0 KOCMUYECKUE CTAPTHI

0 Mepe Pa3BuUTHA HaLLEN LMBUAU3ALMK
YENOBEYECTBO BCE aKTUBHEE CTPEMUT-
€A NO3HaTb KOCMOC. TeM He MeHee, A0
CUX MOP HEe TaK YX 1 MHOrO AOAEN UMEET BO3-
MOXHOCTb MPUOBLLUMTLCA K MHTEPHALMOHAAL-
HOV KOMaHAE CMeLManncToB, 3aHUMAOLLMXCS
MPaKTUYECKOM 1 HayYHON KOCMOHABTUKOMN.
13 mas 1946 r. CoBeT MuHuctpos CCCP
NPUHSA BaxHeMLlee noctaHoBAeHWe Ne1017-
419 o0 BOMPOCax PEaAKTUBHOIO BOOPYXEHWS,
NOAOXMBLLIEE Hauano paboTam Mo CO3AaHWUIO
PaKeTHO-KOCMUYECKOW TexHuku (PKT). Uh-
TEHCMBHAA W HanpsXXeHHas AeATEeAbHOCTb
MHOMMX KOAEKTUBOB COBETCKMX YUYEHbIX Aa-
Aa BECOMbIE Pe3yAbTaThl B 310/ 0b6AacTu. Ans
pas3BuTHS ycriexa HeobXoAMMO BbINO CO3AaTb
HaseMHyto 6a3y AAA UCTIbITaHWIA U 3amycKoB
HOBbIX 06pa3LoB PKT. MoauroH KanyctuH fAp,
AenctBoBaBWMA ¢ 1946 r.,' He yAOBAETBO-
psin TPe6OBaHWSIM NEPCMNEKTUBHBIX NMPOEKTOB.
MoctaHoBAeHWeM CoBeTa  MWHWUCTPOB
Ne292-181 ot 12 deBpans 1955 r. «O HOBOM
NoAUroHe ana MuHuctepctBa 060poHbl CCCP»
6bIA AQH CTAPT MaclTabHbIM CTPOUTEABHbBIM
U UHXEHEPHO-TEXHUYECKUM pabotam. HoBbIi
00OBLEKT MOAYUMA Ha3BaHWe «HayuHo-uUcche-
AOBATENbCKUI WUCTbITaTeAbHbIA MOAMIOH Neb

1 BMB Ne5, 2006, ctp. 17
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MuHwcTepcTBa 060POHbI». ThICAUYM BOEHHbIX
W TPaXAAHCKMX CMEeLMaAUCTOB, COTHW MpeA-
NPUATUIA U OpraHWU3aLmi BbIAU MPUBAEUYEHBI
K COOPYXEHUIO KPYMHENLIEro B MUPe MOAU-
roHa. OAHOBPEMEHHO CO CTPOUTEALCTBOM
HUWUM-5 Benocb popMUpOBaHME 0coboro oT-
psiaa oduuepckoro kopryca BoopyxeHHbIx
CUA C APKO BbIPaXEHHOW creupanmM3aumen
B 00AACTU PaKETHO-KOCMUUYECKOM TEXHWKM.

B ceHtabpe 1957 . AAS MPOXOXAEHMS
BOWHCKOM CAYXObl C OOABLLOK Fpynmnon Mo-
NOABIX OQULEPOB Ha KOCMOAPOM MPUOLIA
NHXEHEP-AEUTEHAHT AHATOAMM 3aBaAMULLMH,
BbIMYCKHUK XapbKOBCKOTO BbICLLIErO aBwa-
LIMOHHO-MHXXEHEPHOTO BOEHHOTO  YUMAMLLA.
Ocoboe BreuyatAeHWEe WM CAEA B €0 XW3HM
OCTaBMA NEpPBbIA MecsL, CAyXObl, BO Bpemsi
kotoporo 4 oktabpsa 1957 r. ¢ HOBOrO MOAU-
roHa ObIA 3anylleH MepBblid UCKYCCTBEHHbIN
CMyTHUK 3eman.2 310 cobbiTe 6GyKBaAbHO
NOTPSICAO BECb MMP. KaxAbl 3eMASIHUH pa-
AOBaACSi MCTOPUYECKOMY CBepLUeHUto. AHa-
TOAVIO BblMana cuyactavBasi cyabba ObiTb
CBMAETEAEM W YYACTHMKOM 3MOXaAbHOTO 3a-
nycka, obecrneyeHuss NMOATOTOBKW W OTNpas-
KM B KOCMOC MEPBOTO KOCMOHaBTa HOpus
[arapuHa, a 3ateMm - u [epmaHa TuToBa.

2 BMB Ne10, 2007, ctp. 4

dayapp Ky3Heuos
coBeTHUK lpeaceaatens flocyaapcTBEHHOr0
KOCMMYECKOro areHTcTBa YKpauHol, Knes

24 aBrycta 2013 . CNOAHMAOCHL 80 AET CO AHS1 POXKAEHISI AHETOAVS [ 1aBAOBIH3
3aBaAILLMHA — reHepan-Maliopa, AdypeaTa [OCyAapcTeeHHOM [pemviin CCCP, BeTepaHa
KOCMINHECKOM OTPaCAM YKpaliHbl, ObIBLLEO 3aMeCTUTeAS! HaHaAbHKE KOCMOAPOMAE BarikoHyp

3HaUMTEABHBIM COOBLITUEM B CBOEMN XU3-
HW AHatoAMi MaBAOBMY 3aBaAWLLMH CUMTaA
3HakomcTBO ¢ Cepreem [aBroBuuem Kopo-
AeBbIM.2 TaK CAYUMAOCh, UTO B OAMH W3 AHEN
NMOCAe HanpsiXeHHoW paboTbl Ha TexHuue-
CKOM MO3ULMK TAaBHbIN KOHCTPYKTOP PeLUmA
MOABE3TM  MOAOAOTO  AEWTEeHaHTa-ucnbiTa-
TeAl A0 XXMAOTO ropoaka. 30 MUHYT myTW 1
06LleHnA Ha pasHble TeMbl MPOAETEAU He-
3aMEeTHO, HO OCTaBUAM CAEA B €ro mamsru
Ha BCI XM3Hb. [lpoluascs, KoponeB noxe-
AaA AHaTOAMIO CTaTb reHepanOM W UCMbITa-
TEAEM PAKETHOM TEXHUKU C BOAbLLON BYKBbI.

Bcelt cBoelt CAYXO0M 1 XU3HBIO AHATOAWM
MaBAOBMY AOKA3bIBaA, YTO [A@BHbIN KOHCTPYK-
TOp He OWK6OCS B CBOEM MOXEAAHUH, Pa3rAs-
AEB B HEM OyAyLLErO reHepana v OAHOTO U3
pyKoBOAUTEAEW KOCMOAPOMa BarikoHyp. Ho Ha
MyTU K AOCTWXEHUIO 3TOM LieAw Aexann bonee
30 AeT Henerkol paboTbl, KpyTble CTYNEHW BO-
€HHOM Kapbepbl, roAbl y4ebbl, 4ToObl CTaTb Bbl-
COKOKBaAMOULIMPOBAHHbBIM CMELMAAUCTOM B
cBOel 0b6AaCTH, IKCNEPTOM NpU AkapeMun Ha-
yk CCCP no pakeTHO-KOCMMUYECKOM TEXHHUKE. ..

AHaToAMI 3aBaAvLLMH MPOLLIEA BCe CTyne-
HW KapbePHOro POCTa: WMHXEHEP-VCMbITaTeNb,
HauYaAbHUK AabopaTopyK, 3aMECTUTEAb HaUaNb-

3 BMNB Nel, 2007, ctp. 24
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HUKa 1 Ha4aAbHUK OTAEAE, 3aMECTUTEAb HaUaAb-
HUKA U HaYaAbHUK YNpaBAEHUsl, 3aMeCTUTENb
HayaAbHMKa KOCMOAPOMa MO  Hay4YHO-UCCAe-
AOBATEAbCKOM M WCMbITAaTEAbHOM  pabore.

XM3Hb Ha KOCMOAPOME M3MEPSIAaChb pa-
KETHbIMW CTapTamMK, He BCErpa YCMeLUHbI-
MU. AHaToAMi [MaBAOBWMY CTaA YYaCTHMKOM
3anycka 6onee 300 KocMUYeECKMX annapa-
TOB (BTOM YMUCAE YHUKAAbHOTO KOMMAEK-
ca «9Heprus-bypaH»*), npuHWMaAn yuactve
B obecneuveHun 90 MyCKOB MEXKOHTUHEH-
TaAbHbIX BAAMCTUUECKMX paKeT, 266 MycKoB
KOCMMYECKUX PaKET-HOCUTEAEW, B TOM UMC-
Ae 51 pa3 6biA  pykoBoauTEAEM  OpUra-
Abl - «CcTperstolmMM».?  UHbIMK  CAOBaMM,
WMHTEHCUBHOCTb ero 30-AeTHel paboTbl MOX-
HO OLEHWTb CAEAyHOLIMM 06pa3oM: 3anyck
OAHOIO KOCMUYECKOI0 annapara 1 OAHOM KOC-
MUUYECKOW UAM BOEBOW PaKETbl EXEMECAYHO.
MepeyeHb TOAbBKO HaUMEHOBAHUI KOCMMUYE-
CKMX M3AEAM U PaKET-HOCUTEAEW, KOTOpble
MPOLUAM WCTbITAHWSA B CAYX6e 3aBaAuLLIM-
Ha, 3aHsAA Obl AOOPYIO MOAOBKHY CTPaHWLbI.

McnbitateAb KOCMUYECKOM TEXHUKK — 0CO-
6eHHan npodeccus. IT0 TBOPUECKas AWY-
HOCTb, BAYMUMBBIA CNELMAAUCT, aHaAUTUK
BbICOKOTO Knacca. o poay CBOEN AeATEAbHO-
CTW OH CTOMUT MEXAY MCCAEAOBATENEM-NIPAKTU-
KOM W KOHCTPYKTOPOM. AHaTOAMM [laBAOBMY
M PYKOBOAMMbIE MM CAYXObl BCErAQ KBaAU-
dUUMPOBAHHO TOTOBWMAM paKeTbl K CTapTy.
OH aKKypaTHO MPOBOAMA WUCMbITAHWSA, CMEAO
NpUHMMaA BaXHble peLleHus, Bceraa bpan
Ha cebsi OTBETCTBEHHOCTb 3a CBOWM AEWCTBUSI
W He NpATancs 3a CNWHbl MOAUYMHEHHbBIX. Xa-
paKTEpPU3YeT 3Ty ero YepTy Takow Mpumep.

18 o¢eBpana 1986 . 3akaHuMBaAaCb
npeAcTapToBas MOArOTOBKa PaKETbI-HOCUTENST
«[potoH» ¢ 6a30BbIM MOAYAEM OpOUTaAbHOM
ctaHunm (OC) «Mwup». 3a 10 MUHYT AO cTapTa
nocTynMAa MHPOPMaLMa C Ha3EMHbIX Tene-
METPUYECKMX NMYHKTOB O «MOoAYaHum» OC. Yto
AeAaTb? B yem npuunHa OTCyTCTBMSA MHOOP-
Maumun? Yto BbIMAET Ha opbuty - paborato-
Wwas craHuMs MAU «BOABaHKa» CTOMMOCTbIO
COTHM MUAAMOHOB PyBAei? 3a MUHYTY AO CTap-
Ta AHaToAMM 3aBanvLLMH BbIBEA BCEX M3 OLe-
NEeHEHWs, NPUHAB PELLEeHUEe OTMEHWUTb CTapT
W MPUCTYMUTb K OCMOTPY PakeTbl Ha CTapTo-
BOM KOMMAEKCE. BbiAv BbIIBAEHbI OLLMOKM
onepaTtopoB «Mupa», KOTOpble HEeMnpaBWAb-
HO MPOBEAM KOMMYTALUMOHHbIE OnepaLmy.

lMocae ycTpaHenus HevcnpasHocTen 20 Gpes-
pansi 6bIA NPOU3BEAEH YAAUHBIM 3aryCK Ha OpOUTY
cTaHumm «Mupr. 3a 15 AeT CBOEro CyLLECTBOBa-
HKA OHa NprHaAa 104 KocMOHaBTa M3 12 CTpaH.

7 anpena 1986 TI. NOCTaHOBAEHUEM
CoBeta MwuHuctpoB CCCP  NOAKOBHWKY
A.MN.3aBaAvLLMHY MPUCBOEHO 3BaHWE reHe-
pan-maiopa. 11 aBrycta 1986 . ero Ha-

4 BMNB Nell, 2008, cTp. 28
° BMB Ne5, 2013, cTp. 24

CeHT516pb 2013

3HaUNAU 3aMeCTUTENEM PYKOBOAMTENS
KocMoApoMa BalKoHyp MO Hay4HO-MCCAEAO-
BaTEAbCKOM W WCMbITaTeAbHOW pabote. 3Ha-
UYUTEABHO PACLUMPUAUCE €r0  AONKHOCTHbIE
00513aHHOCTH, BO3POCAA OTBETCTBEHHOCTb 3a
pesyAbTaThbl PaboTbl BCEX CAYXO KOCMOAPOMA.

Mo AOATYy CAyXObl OdULEP-MUCMbITATEAD
AHaToAMI 3aBaAMLLIMH 06LLAACA CO MHOIU-
MU BblAQIOLLMMUCS Y4EHBIMU, FEHEPAAbHBIMM
KOHCTpykTopamu PKT XX ctonetna - Cepre-
em KoponesbiM, Braaummpom Yenomeem,
Muxavaom AHrenem, BaneHTMHOM [AyLIKO,
Amutprem KosnosbiM, Baapnmunpom bap-
MWHbIM M ApyrMMK. OH pabotan psiaoM ¢
HUMK Ha KOCMOAPOME, y4acTBys B peanvsa-
LMW KPYMHEMNLLMX KOCMMUYECKMX MPOEKTOB.

B 1988 r. AHatoAul [MaBAOBMY NOAAA pa-
nopT 06 yBOAbHEHWW M3 BOOPYXEHHbIX CHA.
OH YXOAMA M3 KOAAEKTMBA, B KOTOPOM MpPO-
pabotan Honee Tpex AECATUAETWH, MPOLLAA-
cA C APY3bSAMM, HAAEXHbIMKM TOBapuLLAMMU
no cAyx6e, ¢ ropoaoM NAEHWHCK, MOYETHbIM
rPaXA@HUHOM KOTOPOro OH OblA, C TEXHU-
KO, Ha KOTOPOM OH paboTan MHOTWE TOABI.

Ha cemelHom coBeTe 6bIn0 peLLEHO Bep-
HYTbCA B YKpauHy - TyA@, rae POAUACA AHaTo-
MW 1 ero cynpyra BaneHTrHa AneKkcaHAPOBHa.
MpuexaB B KKWeB, 3HEPrUYHbIA M AEATEAb
HbIVi FreHepan 3anaca He MOT CTOATb B CTOPO-
He OT AeA, OT yyacTusi B mpoLueccax, Kotopble
Ha3peBaAu B cTpaHe. Ero usbpaan 3amectu-
Tenem [lpeacepatens, a nos3xe - lNpeacepa-
Tenem Pepepaumn KOCMOHaABTUKK YKpawHbl.

AHatoAnto MaBAoBKYY BbIAM XOPOLLIO 3Ha-
KOMbl HapaboTKNU MHOMUX MPEANPUATUIA KOC-
MMWUYECKOM OTpacAM YKpauHbl, MX KOHeYHas
MPOAYKLMA MPOXOAMAG YEPES ETO PYKM U PYKM
€ro COCAYXMBLEB Mo balkoHypy. OHM NpULLAM
K BbIBOAY, UTO YKPaUHCKan Hayka M NPOMbiILL-
AEHHOCTb  MOTYT MPOMU3BOAUTL  KOHEUHYO
BbICOKOTEXHOAOTUYECKYO «KOCMUYECKYHO»
MPOAYKUMIO, @ TakKe BbIXOAUTb Ha MWPO-
Bbl€ PbIHKM NMPU HAaAAEXaLLEV MOAAEPXKKE TO-
CyAapCTBa ¥ HOPMAaTMBHO-MPaBOBOM 6a3e.

B 10T Nnepuop BpemeHn AHatoani 3aBanu-
LLMH YTBEPXAAA, UTO KOCMOHaBTHKa — 310, NO-
Xanyin, EAMHCTBEHHAs OTPACAb, KOTOPOM MOXET
TOPAMTLCA YKPaWHCKasi 0BLLECTBEHHOCTb. [o-
cne pacnapa Cosetckoro Coto3a B YkpauHe
octaBanoCb 0KOAO 30% BCEro Hay4yHoro, npo-
MbILUAEHHOIO M KaAPOBOIO MOTEHLMAAA CTPaHbI.

29 deBpans 1992 r. MpesnaeHToM Ykpau-
Hbl 6bIA NoANKcaH Yka3s 06 0bpasoBaHmnmn Hauu-
OHaNbHOIO KOCMMYECKOIO areHTCTBa YKpauHbl
(HKAY), nepBbiM [eHEepanbHbIM AUPEKTOPOM
KoTOpOro ctan Baapumup MaBrosuy fopbyAnH.

OAHMM U3 NEPBBIX B LUTAT areHTcTBa ObIA
3auncAeH AHATOAMIM 3aBaAuLWMH. OH NoAbuU-
paA y4YeHbIX, CNeLMarnCTOB, KOTOPbIX XOTEA
NPUBAEYb K MOArOTOBKE NepBoi HaumMoHanb-
HOM KOCMMWYECKOM MporpaMmbl YKpauHbI.
[lo3xe OH CTan HayaAbHUKOM YnpaBAEHUSA

kKocmoHABTUKA I

$GOPMUPOBAHMA KOCMMUYECKMX MPOrpamMm,
UAEHOM KOAAETWM, PYKOBOAMTEAEM CEKLMMU
Hay4HO-TEXHMYECKOrO COBETa areHTCTBa.

AHaToAMit TaBAOBMY MOHMMAA, yTO 6e3
CUCTEMHOTO MOAXOAQ, YETKOM CTpaTernu He-
BO3MOXHO B HOBbIX YCAOBUAX COXPAHWUTb MMeE-
toLMecs HapaboTku 1 AaTb BEpHOE HarpaBAe-
Hre GOPMUPOBAHMIO HOBOM AAS CTPaHbI OTpac-
AWM. BHauyane 6bina MOAFOTOBAEHA KOHLIENUMs
[ocyAapPCTBEHHOM KOCMMUECKOM Mporpammbl,
ANSI KOTOPOM 6bINO paccmoTtpeHo bonee 600
NPeANOXEHUI. OHU MPOXOAMAM XKECTKYKO 3KC-
NepTHYIO NPOBepKy y AHaToAvs 3aBaAvLLKHA.
B mae 1993 r. nepBas focyaapcTBEHHasA KOC-
MUUeckasi mporpamma YkpauHbl Obina npu-
HATA WM Hayana YCMELIHO PeaAn30BbIBaTLCS.

B koHue 1996 r. AHatoammii [MaBAoBMY
C TOCYAAPCTBEHHOM CAyXObl mnepellen Ha
AONKHOCTb  COBETHMKA AMpeKkTopa  MHCTUTY-
Ta KOCMWYECKMX MccAepoBaHui. B 2002 T
OH 6biA M306paH BULE-NPE3UAEHTOM A3POKOC-

MWYeCcKoro o6LLIeCTBa YKpauHbl U 3aHUMAA 3Ty
AONKHOCTb A0 CBOEN cmeptv B Mae 2011 r.

AHaToAMi 3aBaAvLLMH Hanucan 10 KHur
(B YACTHOCTH, O BbIAGIOLLIEMCS TEOPETUKE KOC-
MUYeCKMxX noneToB KOpunn KoHApaTioke, poAMB-
Wwemca 1 pabotaBLluem B YkpaunHe®), a Takxe
MHOXECTBO CTaTeN, MPUOTKPbIBLUMX HEM3BECT-
Hble paHee CTpaHWLbl MOKOPEHUSI KOCMOCa.

[eHepan-manop 3aBaAvliMH  AHaTO-
A TlaBAOBMY - fApKas AMYHOCTb B MAe-
SINe  BbIAQIOWMXCA  AeATEAEN  MUPOBOM
KOCMOHaBTUKH, NOCBATUBLLMX CBOO
XW3Hb CO3AAHWMIO W UCMbITAHWUAM pPaKeT-
HO-KOCMMUYECKOW TEXHUKMK, U3YUYEHUIO U OC-
BOEHWID  KOCMMYECKOro  MpPOCTpaHCTBa.

doTomarepuanbl MPEAOCTaBAEHb!
LieHTpom «Cnerc-UHPopm».
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KHMUIM HA ACTPOROMWYECKYH) TEMATUKY

I"ﬂ BpauaH
y.!FPI/lH

atCamn wibapeg

[022. Tpun B. CkpbiTas peanbHOCTb.
ABTOp prCYeT yaMBUTENLHO BOraTbiit

MUP MYNbTUBCENEHHBIX W NpeasiaraeT
yuTaTtenam npocnenoBatb BMecTe ¢ HUM
Yepe3 napasinesibHble BCENEHHbIE MO NyTH,
BEAyLLEMY K MO3HAHNIO UCTUHBI.

MHI:‘FBB}G@. 5025. BepHavkwii A.
TauHcTBEHHas nnaHeTa
3emns.
Hawa nnavera xpaHut
elle Hemarno TaiiH. 31a
KHUra pacckasbiBaeT
00 yAMBUTENBHBIX,
§ MO0V HENOCTUXUMBIX
SIBNEHNsIX, HABNIOAAEMbIX B
@ armocdepe, ruapocoepe 1
nutocdepe 3emn. YdeHble
MbITAIOTCS HATU UM 0OBSICHEHWE, OfiHA rUNoTe3a
CMeHsieT Apyryto. Ho Ao cux nop 0fHO3HaYHOro
peLLeHns 3arafok nnaHeTbl N0 MeHN 3emns y
HUX HET.

Bpafan [PHH

CEOHMHAA

BCENEHHAR

CynepcTpyHbl,
HTBIE pa3MepHoCTH
oV
OH4YaTe

.l

[021. Tpun B. AneranTtHasa Bce-
neHHas. CynepcTpyHbl, CKpbITbie
|pa3MepHOCTM U NOUCKU OKOHYa-
TenbHOi Teopun. CoyeTas M3NOXEHNE,
CTOMb e 3MeraHTHoe, kak 1 0ObSACHEHUS,
[aBaeMble TEOpHeEl, aBTOP CPLIBAET 3aBECY
TAMHCTBA C TEOPUM CTPYH, NPEACTaBNsis
mupy 11-mepHyio BcenerHyto, B KOTOPOIA
BCS! MaTepusi NOPOXZEHa BUOpaLmsmmn
MWKPOCKOMMYECKMX NETESb SHEPTUN.

1’ B027. Boponenko B.A.
Ot BonbLuoro B3pbiBa
Or. " "o ‘I
FONEMOro B HacTosiei kuure
KpaTko M3naratotcs
CBEJEHNS O TOM, Kak
11 KOTZia BO3HWKIA HaLla
BcenetHas, ConHeyHas
CUCTEM, KaK 3apoxpa-
J11acb M pa3BuBaach
XU3Hb Ha 3emnie, Kak No3HaBasCs BO MHOrOM
elLe Manon3y4eHHbI Mup.

B3PbIBA

N TALMEHUAREP

PA3YMHAR HH3 b
BO BCENEHHQ

Y010. YnemwHaiipgep M. PazymHas
XU3Hb BO BceneHHoii. AsTop
MbITAeTCs 0ObEANHUTDL 3HAHWS,
HaKOMNEHHbIE YEN0BEYECTBOM

B Pa3nyHbix 06nacTax — acTpoduamke,
Broxvumum, reHetuke, reoiorum. Ho B
KHUre, Kak 1 B COBPEMEHHOI Hayke, HeT
OTBETA Ha BOMPOC, YTO Xe Takoe pasym
1 KaKoBa BEPOSITHOCTb BO3HMKHOBEHMS
pasyMHO X13HU BO BceneHHoil.

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

B cBoeit knure

aBTOp [1A€T OTBET Ha
VHTPUIYIOLLME BOMPOC:
«[oyemy kaxpas nonbiT-
Ka 0BBACHUTb 3aKOHI
NpYPOAbI Yka3blBaeT Ha
HeoBX0aMMOCTb HOBOTO,
6Gonee rny6okoro
aHanm3a? loyemy camble nyuiLve Teopum He
TOJIbKO JIOTMYHbI, HO U KpaCVIBbI? Kak nosnusiet
OKOHYaTeNbHAs TEOPUS Ha Halle Gprnocodekoe
MVPOBO33peHIe?»

LB RERERT

B010. BuneHkuH A. Mup MHOrMX MMpPOB.
B cBOEIA NOMYNPHO HANMCAHHOI KHIre NPo-
eccop yHueepcuteta Tadrea (CLLIA) Anexc
BUNeHKVH 3HaKOMUT yuTaTensi C NOCIeAHUMM
Hay4HbIMI JOCTUXEHUAMM B Chepe KOCMO-
IOrVM M U3naraeT CoBCTBEHHYIO TEOPWIO,

[0Ka3bIBAIOLLIYIO BO3SMOXHOCTb U iaXe

BEPOATHOCTb CYLLLECTBOBAHMA 6ecuncneHHbIX
napaiiesibHbIX BCEIEHHbIX. BbiBop! 13 €ro
rMnoTesbl OLLENIOMASIOT. ..

HOBVIHK2! j B015. Bnagumupckuii
B.M., TemypbsHuy H.A.,
MaprbiHiok B.C.
Kocmuueckas noropa
W 1 HalLa XU3Hb

A HayuHo-nonynsipHast Mo-
Horpadwsi, pacckasbiBa-
10LL{ast O BAMSIHIV aKTUBHO-
¢t ConHua Ha LIMpoKui
Kpyr 61ONOrnyeckmx
siBNeHNiA. MpuBeaeHb! cee-
[IeHUS1 O CONHEYHOI aKTUBHOCTY, MEXMTAHETHOM
Cpene 1 BaxHeiLLnx 060104Kax Halei niaHeTl,
3aLMLLAIOLLYX ee OT BO3ECTBUS Kanpuaos
«KOCMMYECKOIA Morofbl». M3noxeHb! 1oraaku
aBTOPOB O MPOVCXOXAEHM aCTPONOrMN.

[040. Fappaxep M.
Teopusa
OTHOCUTENBHOCTM A1
MWUINOHOB.
B 3T0i1 KHUre, HaNMUCaHHO
BbIAAIOLLMMCS amepu-
KaHCKWUM MaTemaTukom u
nonysiapu3aTopoM Hayku
MaptuHom FapaHepom,
M3NaraeTcs cneumansHas
< 1 06LLas TEOPUS OTHOCU-
TENbHOCTU. ABTOD B YBNEKaTe/bHO 1 A0CTYNHON
¢opMe pacckasbiBaeT 06 UCTOPUM €€ BO3HUKHO-
BEHWSI, FOBOPUT He TOJbKO 06 YXe YCTOSIBLIMXCS,
BCEMM MPUHSTBIX MONOXEHNSIX, HO U O PA3NINYHBIX
CrOpHbIX BOMPOCAX.

HOBUHKa!
HAVRY =

HOBI/IHKB' B r018. Fpu6 A.A.
OCHOBHbIE NpeAcTaB-
JIEHUS COBPEMEHHOA
KOCcMonoruu. B Hacto-
siLem yyebHoM nocobum
M3MOXEHbI OCHOBHbIE
TPENCTaBNEHIs COBPE-
MEHHOIA PENSTUBIUCTCKON
KOCMOTIOT M.

NSt CTYAIEHTOB CTapLUMX
KYPCOB u3nyeckux da-
KyNIbTETOB YHUBEPCUTE-
TOB, HakanaBpoOB 1 MarkCTPOB MO CELMANbHO-
¢t «TeopeTnyeckas ¢uanka 1 aCTPOHOMMUSI».

[020. Fpun B.

TkaHb KocMoca.
MpocrpaHcTso,
BpEMS U TEKCTypa
peanbHocTH. BpaiiaH
TPYH — OZMH 13 BEyLMX
HU3IKOB COBPEMEHHO-
CTV — NPUIMALLAET HaC

B 04YEPELIHOE YMBUTENb-
HOE NyTELLECTBUE BriyOb
MVPO3aHIAS, KOTOPOE
MOMOXET Ham B COBEPLUEHHO MHOM pakypce Barms-
HYTb HA OKPYXAIOLLIYIO HAC AECTBUTENBHOCTb.

B kHure paccmatpuBatoTcst pyHOAMEHTASbHbIE
BOMPOCbI, KACAIOLLMECS KITACCUHECKOM (ranki,
KBAHTOBOI MEXaHKV W KOCMOJIOTUN.

FROCMOCA

030. FonpGepr A.
BcenenHasi. PykoBog-
CTBO N0 3KCNANya-
Taumm. Kak BbDXMTb
cpeay YepHbIX Abip,
BPEMEeHHbIX napa-
JOKCOB W KBaHTOBOW
HeonpeneneHHocTyH.
9Ta KH1ra — uaeanbHbii
nyTEBOANTENb MO CaMbIM
VHTPUYIOLLM BOMPOCaM
COBPEMEHHON HU3NKNA.
IOMop, napapoKcanbHOCTb, YBNEKaTebHOCTb
1 [IOCTYNHOCTb M3NOXEHWS CTABSAT 3Ty KHUY Ha
OnHY MoKy ¢ 6ecTcennepamu S.Mepenbmaxa,
C.XokuHra, b.Bpaiicona u b.MpuHa.

3030. 3axapoe B.
Tarorenue. OT
Apuctotens no
JiiHwTeiHa.

B aTOM y4ebHOM
nocobum uanaraetcs
pensTuBucTckas
mexaHuka. OcHoBHOE
BHUMaHWe yaensetcs
TEOpUN TArOTEHS 1
KOCMOIOrAN.

Knura paccyutaa Ha
npenoaasatenei u CTyAEHTOB BY30B; Takxe
OHa ByZeT NonesHa yuuTensm u ydawmmcs
CTapLUmMX KNaccos.

APHCTO
SAHLLT

3040. Mep. 10. Ka-
caTKuHa u ap.
3Be3/bl ¥ NNaHEeThbI.
WnnioctpupoBaHHas
3HUMKNONeaus .

31a sHUMKIONeaus
pacckaxet pebeHky,
KaK BbITAST MAaHeTbl
COMHEYHOM CUCTEMDI,
TIoYeMy UMEHHO Ha
3emsie 3apOANNach Xu3Hb, Kak MpaBuIIbHO Ha-
6n100aTb CONHEYHOE 3aTMEHVE U Tie HAXOAMTCS
6nvxaiilas ranaktuka.

KHura npekpacHo WnsloCTPUPOBaHa, COREPXUT
noapOoGHbIA COBapb, YTO 3aMETHO YPOCTUT
3HAKOMCTBO C Heii BaLwero pebeHka.

HoBUHKa!

1010. Upnuc I.M.
PeBoniouuu B acTpo-
HOMMM, KOCMONIOTNK

n ¢pusuke. B kHure B
Ka4ecTBe nocneaoBarelb-
HbIX IEPENOMHBIX 3Taros B
PasBuTUM ECTECTBOZHAHMA
BblIENIEHbI YeTbIpe rMo-
6anbHble eCTeCTBEHHOHa-

. Y4HblE PEBOMIOLMK (ap-
CTOTENEBCKas!, HbIOTOHOBCKaS, SHLLTEHOBCKas
11 NOCTAMHLUTEIHOBCKAS). Kaxpasi u3 Hux
0JHOBPEMEHHO NPOMCX0AWSA B aCTPOHOMMM,
KOCMOTIOTUK 1 GU3NKe, CONPOBOXAACH
PaNKabHbIM 3MEHEHEM KOCMOJIOTMHECKIX
NPEACTaBNeHui 1 G13n4eckoro GyHaameHTa.

Pesomoynu

B ACTPOHOMHM
KOCHOMOTHI
H ¢||3lle Y

_ K020. Kynukoeckuii IN.T.

.7 KYNHKOBEKHA | Cripasounuk nioGuTens

acTpoHomuu. B cnpasoy-

HIKE 13NaraioTcs 3334

11 METOZbI COBPEMEHHO

aCTPOHOMIM, JIgeTCs

: onvcaHve HebecHbIX 00b-

k7 €KTOB — 3BE3/l, MN/aHeT,

£ @ KOMeT v ip. OnucbIBAIOTC
METOfIbl aCTPOHOMMHECKIX

HaOMIOAEHWIA, AOCTYNHbIE MoOUTENSM. OOLIMPHbIA

CMPaBOYHbIi MaTepUa MONHOCTHIO OGHOBIEH

1 OTPAXaeT nocrneHve AoCTVxeHus. CripaBoyHK

npeaHasHayeH [yis acTPOHOMOB-ItOGUTENEN,

npenoaBaTeneil acTPOHOMMUM, YYaCTHIKOB

CTPOHOMMHECKYX KPYXKOB, JIEKTOPOB.

J1050. Jleckon J1.B. Heus-
BecTHasi Bcenennas. Kim-
ra nocesiLLeHa npobniemam
COBPEMEHHOMN HU3N4ECKOI
HayKu W NpeLCTaBnsieT
NPOZOIXEHVE TPABULMIA
unocopum pycckoro
Kocmuama. ABTop fieniaet
BaXHbIE LUAry B HanpaBneHun
HUnocopCKOro OCMbICEHS
MVPO3[AHIS 1 NPELIAraeT NyTv NPEOSONEHVS pApa
CYLLIECTBYIOLLX CETOAHS NpoGieM.

KHura anpecoBaHa Kak y4eHbIM, Tak 1 LUMPOKOMY
KpYTy YuTaTeNei, MHTEPECYIoLMXcs npobremamn
MMPO3HAHIAS.

HosuHKa! §

M050. Mioppeii K.,
Aepmortr C.
[OuHamuka
ConHeyHo# cucTeMbl.
KHura u3BecTHbix
CcreuyanicToB B 06nacti
HEBECHON MEXaHMKM
K-Mioppes (Benmkobpu-
Tatus) u C.[lepmotta
(CLLA) nocasiweHa
BAXHEMLLEMY pa3zieny aToii Haykv — MHaMUKe
Ten CONHeYHol CUCTEMBI.

MoHorpacusi npenHasHaueHa HayyHbIM
paboTHYKaM, a Takxe CTyAeHTaM 1 acr1paHTam
YHWBEPCHUTETOB.

HoBUHKa!

AVHAMMKA
CONHEYHOU
CUCTEMBI

[1040. MaxHekyk A.
WUctopua Actpo-
HOMMM. BHUMaHMIO
yuTaTens npegsiaraeTcsa
KHUra U3BECTHOrO
roJUIaHACKOro aCTPOHOMA
A.MaHHekyka (1873-
1960), B KOTOpOIA
NPOCNEXEHO PasBUTME
aCTPOHOMMYECKOIA KapT-
Hbl MMpa. ABTOp YKa3blBa€T, 4TO yXe B rNny6oKoii
JIPEBHOCTM, [0 NOSIB/IEHNS CUCTEMATUYECKMX
3HaHW N0 OCHOBHBIM ECTECTBEHHOHAYYHbIM
JVMCLMMINHAM, aCTPOHOMMS Obinia BLICOKOPA3-
BMTOIA HAYKOIA, 1 €e UCTOPKS OTPAXAET NPOLIECC
pasBuTUs YenoBevecTsa.

1060. Mapwakos E. A.
Mpoucxoxaexue u
passutue ConHevHowm
cucTeMbl. TanHCTBEH-
Hasi UCTOpWS MpoMC-
XOX[EHWS 1 3BOSIOLMM
ConHeyHoii cucTembl, a
TAkKe ee «HACENEHNs» —
KOMET, acTeponaos,
NNaHeT 3eMHOM rpynmbl
W NNAHET-TUraHTOB, METEOPOMAOB 1 3arafioy-
HbIX MNIAHETHBIX KONIEL, — BOT MaTepuan, Ha ko-
TOPOM CTPOUTCS MHOXECTBO KOCMOTOHUYECKMX
runotes. KHura aapecoBaHa kak crieupanicTam
B 06/1aCTV €CTECTBEHHbIX HAYK (aCTPOHOMAM M
du3nkam), TaK 1 LIMPOKOMY KpyTy YuTatenen.

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.I. CypawH

PA3ZBEOKA
nanekux nnader

C042. Cypaun B.T. Paseepnka pane-
KMX nnaHeT. Meyta Kaxoro acTpoHo-
Ma — OTKPbITb HOBYIO MfaHeTy. PaHblue
3T0 CNy4anoch Pefko — o0fHa-fBe 3a
cronetve. Ho B nocnenHee Bpems
MIaHETHI OTKPBIBAIOTCS YaCTO. B KHure
pacckasaHo 0 TOM, kak BEMCb 1 BEAyTCS
novicky nnaHet B CoNHeYHoii cucteme

11 3a ee npefenamu.

[1025. Nepenbman M.
Ha6niopexus

v o3apenus, wimn Kak
GU3NKN BbISBNSIOT
3aKoHbl Npupoabl. OT
Apucrtotens go Hukonbi
Tecnbl. Bce Mbl 3HaKOMbI
C OTKPbITUSIMI, CTaBLLUNMIN
3aMeTHbIMM BEXaMU Ha NyTy
TNOHUMaHWSI YEN0BEKOM
3aKOHOB OKPYXAIOLLIEro M1pa: Ha4vHas ¢ Aorafkm
ApxvMena 0 BENYMHE CUbl, AETCTBYIOLLEIH HA
MOrPYXEHHOE B XWAKOCTb TENO, M 3aKaH4MBast
HOBE/LUMMM TEOPUSIMU CKPBITbIX PAa3MEPHOCTEN
MPOCTPAHCTBA-BPEMEHN.

]IOT. Bonsworo e3psiea
AD YyCKOPEHHOro

X020. XBaH M.I. HenctoBas
Bcenennas: OT Bonbluoro B3pbiBa
A0 YCKOPEHHOro pacluMpeHusi, ot
KBapKOB [0 CynepcTpyH. Paccma-
TPUBAIOTCS NPOGNEMbI POXIEHIS HALLIET
BcenenHoii B peynbrate bonbLuioro
B3pPbIBA, UCCNeayeTcs duHanbHas craaus
9BONIOLMK 3BE3[1, KOCMUYECKMIA BaKyyM
KaK aHTMrpaBmTaLms.

11026. Nepenbmax M.
HaGniopeHus n
o3apeHus, unm Kak pu-

BaTb Ce051 NOCBSLLEHHBIMM
B BEJNKYIO TaiiHy. Bmecte

C aBTOPOM Bbl By/1ETE BOCXMLLATLCS KPACOTON
MMPO3[aHUS U YAVBASITHCS HEOXMIAHHBIM
03apEHNsIM, NOMOTAIOLLMM 3TY KPACOTY PacKPbiTb.
3Ta KHUra pacckasbiBaeT 0 BeLLIaX, KOTOPbIE Mbl
HE MOXEM YBULIETb, HE MOXEM MOHSITb C TOUKV
3pEHNs 00blAEHHOM, GbITOBOI JIOTUKMA.

3UIKW BbISIBNISIIOT 3aKOHbI
= npupopsl. OT KBaHTa A0
N TeMHol matepuu. Knura
= He MPOCTO 3aXBaTbIBAET —

= OHa MO3BOISIET MO4YBCTBO-

[1009. Bannon C. Atnac 38e34HOr0
He0a. ATnac npefHasHayeH Ans Toro,
4T06bI 06ECNEYNTH NI0BUTENEN AaCTPOHO-
MWK BCeii HeOOXOAMMO MHOpMALIEN,
MO3BONSIOLLEI UM NErKO MPOKNAALIBATH
nyTb N0 Ho4HOMY Heby. OH BktoYaeT
KapTbl, OXBaTbIBAIOLLME 60J1bLLII/Ie Yy4acTku
Heba, n bonee AeTaNbHbIe KApTbl KAXA0T0
CO3BE3AMS B OTENBHOCTM.

[1027. Nepenbmax
M.E. I. ANIOYEMY
39TO TAK? dusuka
BOKPYr Hac

B 3aHUMATENbHbIX
6ecepax, BONpocax

1 oTBeTax. B kHure
cobpaHo bonee

400 3aaa4-BONPOCOB
no ¢usnke (BmMecTe

C 0TBETaMM), KOTOpble
yalue BCEro BO3HMKAIOT
WIK, N0 KpaiiHeit Mepe, [OMKHbI BO3HUKATb

y kaxzoro no60o3HaTeNbHOro noapocTka npu
B3r/isfe BOKPYr ceos.

KAK 3AKA3ATb
B YKPAUHE*

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

AHenpoBckas HabepexHas,
1-A, opuc 146.

info@universemagazine.com
Www.universemagazine.com

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

elena@astrofest.ru
www.sky-watcher.ru/shop
www.telescope.ru
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1l. ATIOYEMY
9TO TAK?
®uanka B rocTax

Yy Ipyrux Hayk

B 3aHNMATENbHbIX
6ecenax, Bonpocax
11 OTBETaX.

B kHure cobpaHo
6onee 400 3apay-
BOMPOCOB M0
du3nKe, a Takxe
6uonoruu,
reorpauu 1 acTPOHOMUM (BMECTE C OTBETAMM).

~ 11028.
_.um | NepenbmaH M.E.

[1061. Metpos A.3.
MpocTpaHcTBO-BpeMSa
W matepusi. Buumatmio
YuTaTens npefiaraeTcs
MOHOrpadus M3BECTHOrO
COBETCKOro pu3mka-
TeopeTvka A.3.MeTposa,
B KOTOPOW NOMY/ISIPHO
VM3NOXEHbI OCHOBbI
TEOPUN OTHOCUTENBHOCTH.
Ocoboe BHMMaHe 06paLLEHO Ha UCTOPUIO
DPa3BUTSI NPUHLMINA OTHOCUTENBHOCTH,

KOTOPOE NPOAOIIKAETCS B HalLe Bpems 1 bynet
NpOJONXATLCS B AANIbHEIALLEM — BMECTE C
pasBuTMEM BU3NKN.

KHura paccyntaHa Ha LWMpOKWiA Kpyr yuTatenei.

HOBUHKa!

1050.

MokpoBckwii B.B.
Kocmoc, Becenennasi,
Teopus BCEro no4Tm
6e3 dopmyn.

Korpia 1 kak nosiBUnoCh
MOHSITUE «ECTE-
CTBO3HAHMeE» B COBPE-
MEHHOV ero TpakToske?
OkasblBatoT 1 MaTepu-
bHbIE TENa BINSHIE
Ha Bpems? MoxHo in
CO3[1aTb YEPHYIO AibIPY CKYCCTBEHHO? YT0 BbiN0
B Hauane BcenenHoii? bynet nm paciumpenve
BceneHHoit npoponxarkest 6eckoHe4Ho? Mouemy
Mbl HE 3aMe4aeM OCTa/TbHbIX M3MEPEHMiA?

TED IJPH A BCETD
noumi,.

l'ﬂ.H ,U.DLI.IJ'IP
[0 TEORHH CYNEP!

[1052. Monsixoea E.H.
Kocmuueckuii

NOJIET C CONHEYHbIM
napycom.

W3naraetcs Teopus
KOCMMYECKOrO MoneTa

¢ Burarenem ocoboro
TUNa — COMHEYHbIM
NapycoM, CO3AatoLLNM
Manyio, HO HEMPEPBIBHO
[IeVICTBYIOLLYIO TSry
6naropaps AaBNEeHNI0 Ha HEro CONHEYHOrO
cBeTa. PaccmaTpuBaloTcs MoneTbl ¢ CONHEYHbIM
MapycoM kak B OKOJI03EMHOM NPOCTPAHCTBE,
TaK 1 B Hanpaenexny nnaHet ConHeyHoi
cucTeMbl — Hanpumep, k Mapcy...

P050. PosexTans U.J1.,
Apxanrenbckas U.B.
lFeomeTpus, AMHaMuKa,
BcenenHas.

KHura nocssiieHa
npo6nemam CoBPEMeHHOI
Hu3KKI 1 KocMonorum.
PaccmarpuBaetcs
COBPEMEHHAs reoMeTpus
1 €€ CBSA3b C INHAMMUKON,
HOBEVLLME MOAENM 3BO-
nioumn MeTaranaktuku, obcyxaaetcs npobnema
CTPYKTYPbI H13N4ECKOr0 NPOCTPAHCTBA U ero
pa3mepHoCTb. Bce 3T npobnembl aBTop M3naraet
LU1l YuTaTeneil, 3HakoMbix ¢ 06LLeil hu3uKoi B
06beme KypcoB, YNTAEMbIX B BY3aX.

C046. Mop pen.

CypauH B.T. Fanaktuku.
YerBepras kHura U3 cepumn
«ACTPOHOMMS 1 acTpodu-
3uKa» CoaepXUT 0630p
COBPEMEHHbIX NpeLCTaBle-
HUIA O TUraHTCKUX 3BE3HbIX
cucTeMaX - ranakTvkax.
PacckasaHo 06 uctopum
OTKPLITUS TanakTUK, 06 MX
OCHOBHbIX TUMaX W CUCTEMAX
Kknaccudmkaumm. [laHbl OCHOBbI AMHAMUKN
3BE3[HbIX cucTeM. [0APOGHO ONMCaHbI HaLLM
GnxaiiLume ranakTyeckue OKpeCTHOCTU 1 paboTbl
1o rnoGanbHoMy u3yyetmnio Mneytoro Mytu.

HOBI/IHI(a|

" TAMAKTHKH *

| -

L1010. Liumepmanuc
J1.-X. Bcenennas no

1 nocne Bonbuworo
B3pbiBa.

HacTosias pabota noces-
LL|eHa PAacKPLITIO TalHbI

TEMHOI Matepum 1 TEMHOI
. aHeprum. O6eyxaaetcs

HOBUHKa!
&4 BoENEHHAS

g do u nocne|
L] Bonbluoro
B3PLIBA

BOMPOC «CTPEbl BPEMEHM»
11 HaNMYms TEPMOANHAMN-
4eCKoro 3anpeTa Ha NyTelecTBus BO BPEMEHM.
PaccmoTpeHbl MpoLiecchl 06pa3oBaHus ranakTik
BOKPYT APEBHMX CBEPXMACCUBHBIX YEPHBIX [ibIP.
KHura npeaHasHa4eHa Ans LMPOKOIA YnTaTenb-
CKOW ayauTopum.

1011. Liumepmanuc
J1.-X. BcenenHasi BO
BCEJIEHHOIA.
lpennaratotcs HoBblE
runoTesbl 0 MECTe Hallei
OrpaHnyeHHoii BeenerHoit
B NPOCTPAHCTBE 1 Bpeme-
Hn BeckoHeuHoii Beener-
HOIA, 0 BO/bLLOM B3pbIBE,
00 06pa3oBaHum ranakTuk,
3B€31, MN1aHET, 0 pacluMpeHnn BeenenHoii, o
nosneTe «CTpeNbl BpEMEHU».

KHura paccy1taHa Ha LWMPOKWIA Kpyr YuTaTenei.

HoBUHKa!
< BCEAEHHAA
F BCENEHHOR

L1025.

Linonkosckuii K.9.
Tpyabl no Bo3ayxonna-
BaHMIO.

PaboThbl BblatoLLerocs
PYCCKOr0 M COBETCKOrO
YUYEHOr0, OCHOBOMO-
TIOXHMKA COBPEMEHHOI
KOCMOHABTUKI OTKPbIIN
HOBYIO CTPAHMULLY TEXHUKM
6e3 cym,ecmeHHoro NPUMEHEHWSI IOCTUXEHNIA
B 00/1aCTV MaTEMATUKN U MEXaHUKM. ABTOp UC-
N0b30BaNT B CBOMX TPYAAX JLLIb apudMeTHKY,
anrebpy v Hayana aHannaa 6ECKOHEYHO Maslbix
BE/MYMH, 0G0CHOBAB C NOMOLLBIO HUX BCIO
PaKETHYIO TEXHUKY...

L1026.

Linonkoeckuii K.9.
Tpyab no pakeTHon
TeXHUKe.

BecbMa 3HauMTeNbHYI0
yacTb u3 obiLero mcna
CBOMX paboT KOHCTaHTUH
LivonkoBckuit nocesTn
npo6neme MoseTos ¢ NoMo-
LLbIO Pa3/INYHbIX PEAKTUBHBIX
YCTPOICTB. Y4eHbIi BbICKa3blBas JIOrMYECKVE
BbIBOZbI, CLIEaHHbIE HA OCHOBAHWM PE3Y/bTaTOB,
NOMY4EHHbIX UM C MOMOLLbIO MaTeMATUYECKUX
BbIYMCTIEHUIA 1 C UCTIONb30BAHWUEM [OCTUXEHMIA
BO BCEX 00N1ACTSX HAYKW 1 TEXHUKM.

HOBUHKa!

4012. Yepuuu A1
®dusnka BpemeHu.
IoHsTe BpEMeHN — 0HO 13
CaMbiX (YHIAMEHTAIbHbIX B
HaLued cvcTeme 3HaHwii. B
TPOCTON U HArNsHON hopMe,
6€3 1CTI0ML30BaHNS MaTe-
Matv4eckvx popmyn asTop
PacckasbiBaeT O PasBUTUN Ha-
Y4HbIX MPELCTABIEHVS O HEM,
00 OCHOBHBIX UIESX COBPEMEHHO (M3VHECKOMN KOH-
LienLym Bpemey. JIaeTcs U3MOXEHIe BAXHELLNX
BONPOCOB (V3VKY, CBI3AHHBIX C MPVPOL0I BPEMEHM:
OfHOPOJHOCTb BPEMEHM 1 33KOH COXPAHEHMS! SHEp-
TV, OTHOCHTESTEHOCTb OZIHOBPEMEHHOCTH, MPOLLITIOE
1 GynylLiee BceneHHoiA, CTpena BpeMeH....

4023. Yepuuu A.1.
BpaLueHue ranaktuk.
Kak ycTpoeHbl ranaktuku?
Kakoo nx mecto Bo Bce-
NeHHOIA? Kak v Korzia oHn
BO3HMK/M? Y10 «3acTa-
BAO» UX BpaLaTees? B
[N0CTYNHOI popme aBTop
pacckasbiBaeT O NombiTkax
acTpodK3NKOB OTBETUTL
Ha 3T BaXHeALLne BOMpOChl.

KHura paccuuTaHa Ha LWnpoKwii Kpyr Yutatenei,
VHTEPECYIOLUMXCS aKTyanbHbIMM Npobnemamm
no3HaHns BeenerHon.

HoBUHKA!
'T*‘

4025.

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

YenoBexa BCerzia MHTEPECO-
BaJIO, I1E OH XVBET, OTKyAA
BCE M0SABUIIOCH, ECTb JIN
X13Hb Ha Mapce u 4to co
BCEM 3TUM OyzeT Janblue.

B KHure 1noxeHo COBPEMEHHOE NPeACTaBneHme

0 BO3HMKHOBEHIM 1 Pa3BuTIM BceneHHoid; 0 ToM, Kak
BE/YTCS MOVCKV XI3HN BHE 3eMAM 1 O pesynbTatax
3TUX MOMCKOB; O (PAHTACTUHECKMX CBOMCTBAX YEPHBIX
IIbIP V1 0 TOM, KaK VX HaxOfISiT W «B3BELLMBAIOT»;

0 CamblX MOC/EHX OTKPbITUSIX B aCTPODU3NKE.

MoAHbIH nepeyeHb KHUI, a TaKke UHOpMaLIO 06 MX HaAMuYMM Bbl HaWAETe Ha HaleMm caiiTe
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ABAEHUA B INABHOM
ACTEPOUAHOM MOACE.

2 oKTsbpss B MPOTUBOCTOS-
HUK okaxetca Huca (44 Nysa) -
ApuanluMii  06bEKT cemelcTBa
«CBOET0 WMEHW» U KpynHen-
lWMA npeaAcTaBuUTeAb KAaacca E
(MakcUManbHbIM  pa3mep  3To-
ro actepoupa npesbiaer 110
kMm). CrokunometpoBass  W3u-
Aa (42 Isis) nponaeT KOHOUry-
paumto onnosuumn 20 oKTAbPS.
06a HebecHbIX Tena npu aTom by-
AYT HAXOAUTLCS Ha YAGAEHHbIX OT
ConHLa yyacTkax CBOUX OpbuT, 1
6AeCK MX HEHAMHOTO MPEBbLICUT
10-t0 3BE3AHYIO BEAUUUHY.

M3 OKTABPbLCKUX acTepouA-
HbIX OKKyAbTaLIMM 0C060 nprmMe-
YyaTeAbHO MOKPbITUE 3BE3AbI 5-1
BeAnumnHbl HIP 47310 B co3BES3-
AnKn Tuapbl actTeponaom Xanaes
(313 Chaldaea). LlaHcbl yBK-
AETb 3TO ABAEHUE WMEIT XM-
Tean tora [lpumopckoro Kpas
nepea paccBetoM 22 oKrabps.
CpaBHWUTEABHO  SIPKYIO  3BE3-
Ay HIP 97157 (6,7™) Beuepom
25 okTabpsa 3akpoeT acTepo-
na AadHa (41 Daphne). Mono-
ca BEpOATHOW BUMAMMOCTU 3TOM
OKKyAbTaLMK npoAeraet ot Lien-
TpanbHOro Ypana a0 3abaika-
AbSi U Mpramypbs.

NEPBbIE OCEHHUE
METEOPHbIE NOTOKU
MNepuoanueckasn KomeTa
DAxakobuHu-LInHHepa (21P/
Giacobini-Zinner) Bo3Bpallaetcs
K COAHLY Kaxable 6,6 AeT, «pas-

B \IOBUTEABLCKASI ACTPOHOMWS

HEBECHDIE CObbITHA OKTABPA

6pacbiBasi» B MEXMNAAHETHOM
MPOCTPAHCTBE MbIAEBbIE YaCTW-
Lbl, coAepXalluecs B ee sape.t
CkBO3b LUAEW 3TUX YacTuL, 3em-
ASl IPOXOAUT Mexay 7 v 11 okrs-
6psA - Mbl MOXEM HabAOAATb UX B
BMAE METEOPHOrO MOTOKa Apako-
HWA.2 TIK ero akTMBHOCTH 0Bbly-
HO HacTtynaet B Houb ¢ 9 Ha 10
OKTA6PS. B TEKYLLEM rOAY OHA MO-
XET OKa3aTbCA BbIlIE CPEAHMX
3HadyeHu (okono 10 meTeopoB B
yac), NOCKOAbKY MOCAEAHEE Mpo-
XOXAEHME KOMETbI Yepes nepure-
AMW coctosinoch B 2012 T

ELLle OAMH OKTABPbLCKUIA Me-
TEOPHbIA NOTOK — OPUOHUABI
(paanaHT B co3Be3amn Opuo-
Ha) - MOABMACA MOCAE MHOro-
UYNCAEHHBIX TMPOAETOB uYepes
BHYTpeHHUe obaacTu ConHeu-
HOW CWUCTEMbl W3BECTHOM KO-
meTbl Taanea (1P/Halley).® Ee
«MbINEBOW CAEA» OYEHb LUMPOK,
MO3TOMY MOTOK aKTUBEH Ha Npo-
TAXXEHUU AAUTEABHOTO BpemMe-
HU — MNOYTM BECb OKTAOPb U
nepByl0 Hepeato Hoabpsa. Caa-
60 BbIpAXEHHbIK MaKCUMyM
NnpUXoAUTCa Ha 21-22 oktabps.

CAMASA «BbICTPAAA» KOMETA.
B oktA6pe croxartcsa AocTaTtou-
HO OAaronpuATHbIE YCAOBUA AAA

1 BMB N28, 2013, cTp. 16

2 BMNB N29, 2005, cTp. 39

3 BTopoe «norpyeHue» Hawe nna-
HEeTbl B METEOPHbIN PO, CBA3AHHbIN

¢ KomeTom Mannes, perynspHo npowc-
XO[MT C KOHLL@ anpens no Hayano mas,
Korga HabnoaaeTcs NoToK n-AKBa-
pua — BIMB Ne4, 2005, cTp. 42

HabAtOAEHMIA KOMETbI dHKe (2P/
Encke), nmetoLlen camblii KOPOT-
KU nepurop obpalleHua U3 Beex
NEePUOANYECKNX KOMET - BCETO
3,3 ropa. B cepeavHe mecsiua oHa
MOAOMAET K 3eMAE Ha pacCTosiHWe
MeHbLe 0,5 a.e. n CTaHeT BUAHa
B CPaBHUTEABHO HEBOAbLLIME TEAe-
CKOMbl U BMHOKAM, MOCKOABKY ee
6AECK MPEBBLICUT 840 BEAUUMHY.
Mo3xe komeTa cobamautea ¢ ConH-
LUEM M K Hauany HOsIBpsi Moyt
CKPOETCA B YTPEHHUX CyMEpPKaX.
Takke B OKTsIbpe OKaxercs
AOCTYMHOW  AOBUTEABCKUM  UH-
cTpyMeHTaM kometa C/2012 S1
ISON, oOTKpbITass POCCUUCKUMMU
AHOOUTEAIMM aCTPOHOMMUW B CEH-
TAbpe npoLnoro ropa. OHa Npowu-

co3Be3pma NbBa. B Hoabpe ata
KOMETa AOAXHa CTaTb OUEHb Ap-
KMM OOBEKTOM, BUAMMBIM AaXe
Ha cBeTAoM Hebe. EN bypeT no-
CBSILLEHA OTAEAbHAs CTaTbsl B CAE-
AYHOLLEM HOMEPE XypHaAa.

EBPOINA NEPEBOAUT YACDI.
B BocCkpeceHbe, 27 OKTS-
6ps, B 4 yaca HOuM B cTpaHax
EBponbl - 3@ WCKAKOYEHHEM
Benapycu u Poccuiickon Oe-
Aepauun - cocTouTcs nepe-
XOA C AETHErO Ha CTaHAApTHOEe
(«3UMHee») BpemA nytemMm ne-
peBOAA@ YaCOB Ha OAMH Yac Ha-
3aA. C 3T0ro MOMeEHTa NosicHoe
Bpemsa B MoapoBe, YkpauHe,
cTpaHax Bbaatuu byaet onepe-

A€eT 1Mo Heby Hepaneko oT Mapca XaTb «HEnepeBOAMMOE» BCe-
1 Peryna - camom Apkor 3Be3abl  MMPHOE BpeMs Ha 2 yaca.
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Bupumblit nyTb komeTsl IHKe (2P/Encke) Bo BTOpoit nonoBuHe okTa6ps 2013 .

KAAEHAAPb ACTPOHOMWYECKWNX COBbITU (OKTS6PbL 2013 I".)

1 1" AyHa (D=0,16) 8 7° to>kHee Mapca (1,6™) 7
20" AyHa (D=0,11) B 6° 10>kHee Peryna

(0.6M

2" A\yHa (=0,05) B 2° to>kHee CaTypHa n

23:02 N\yHa B ha3e nepson HeTeepTu

1S 4"AyHa (D =0,83)B85° cesepHee
HenTtyHa (7,8™)

1" Mapc (1,6™) 8 1° cesepHee Peryna
1" KomeTa ISON (C/2012 S1, 8,5M)

B 2° ceBepHee Peryna

22" BeHepa (-4,3™) 81,5° cesepHee
AHTapeca

Makcumym brecka
AOArONepnoANHecKo nepeMeHHon
R Bononaca (6,2™)

19" A\yHa (D=0,98) B 2° ceBepHee YpaHa
(5.7

S KomeTta 3Hke (2P/Encke, 9,0™)

B8 0,478 a.e. (71,5 MAH KM) OT 3eMAn

(a N\bBa, 1,3™) 8
2 Makcumym bhecka
AOAIONEepUoANHeCcKOo NnepemMeHHoMn
3B8e3abl X 3meeHocua (5,9™)
Actepouna Huca (44 Nysa, 9,9™) 9
B NpoTMBOCTOSIHUW, B 1,468 a.e.
(220 MAH KM) OT 3emAn
3 14" VYpaH (5,7™) B NpOTUBOCTOSIHUA
4 Makcumym brecka
AOArONEepuoANHecKkoin nepeMeHHom
R 3mewn (5,2M)
S 0:35 HoBoayHue
6 23"AyHa (D=0,05) 8 2° ceBepHee 10
Mepkypus (0,0™)

7" Mepkypuii (0,0™) B S° Io)kHee

CaTtypHa (0,6™M)

13" A\yHa (=0,1S) B8 4° ceBepHee 16
BeHepbl (-4,2™)

4" \yHa (=0,20) B 7° ceBepHee

AHTapeca (o CkopnnoHa, 1,0™)

10" Mepkypwii (0,0™) 8 HanboAbLLein
BOCTOYHOW 3AOHrauvn (25°20°)

MakcnmMmym aKTUBHOCTU METeOPHOro

noTtoka ApakoHuasl (10-20 meTeopos

B 4ac; KOOPAVHATbLI PaAVaHTa:

a=17"20", § = +56°)

23" A\yHa (D = 0,38) B nepuree 17
(B 369810 KM OT UeHTpa 3eMAn)

38 BcenerHas, MNPOCTPAHCTBO, BPEMS Www.universemagazine.com



NosUTEABCKASI AcTPOHOMUVS [T

18 3"KomeTa ISON B1° cesepHee Mapca Ypan, TiomeHcKas u toro-3anaa Omckorn 28 10:27-10:31 Actepona BypryHans
(1.5™ obAacTn, BOCTOYHbIN IKa3axcTaH (374 Burgundia, 13,8™) 3aKkpbiBaeT
8-9" A\yHa (D=0,99) 3akpbisaeT 38e3ay 25 12:30-12:34 Actepouna AacHa 38e3ay TYC 5757-422 (8,2™). SoHa
¢ PbIb (4,2™) ans HabAloAaTenen (41 Daphne, 12,3™) 3aKkpbIBaeT 38e34y BMAMMOCTU: KpacHOSIpCKWi Kpai,
AanbHero BocToka HIP 97157 (6,7™). 30Ha BUAUMOCTU: NpkyTckan obaacTb, 3abalikanse,
23:38 HOAHOAyHme. LLEHTpa/\beIVI ypa/\, TiomeHcKas, AMprl(B';I obnacTb, XaﬁapOBCKI/IM I(palh,
MoAyTeHeBoe AyHHOE 3aTMeHVe Owmickasi, Hosocvbupckasi, ror Cf'xa’\”"' .

20 Actepova Wsuaa (42 Isis, 9,7™) Kemeposckoii 06AacTu, cesep R e S D

ANATali [=} 6. 22" A\yHa (P=0,23) B 7° 1o>kHee Mapca
B NPOTVBOCTOSIHUY, B 1,144 a.e. TanCKoro kpas, FecnybAvka a.5m
(171 Mt i) ?T Semnv )V(]al(EICCW;I,VTI:Ba, EVDHTMHADI— > 30 7; A\yHa (D=0,20) B 6° lo>kHee KoMeTbl

21 15" Mepkypuii (0,7™) NpoXoAuT é)l(yTCK?VI, UTUHCKOM 1 AMYpCKOI ISON (C,/2012 I, 6,5™
KOHUIypaLIO CTOsIHVSI &{‘:C::’Em B — 23:40-23:45 AcTepoua AATai (2232
19:30 Actepoua Xanaes (313 Chaldaea, ] 40\;550 =0, . : Altaj, 15,6™) 3akpeigaeT 3ge3ay HIP
13,3™) 3akpbisaeT 38e3ay HIP 'Ig 18" A KZ‘:E LéEZHTpa it 14567 (8,3™). SoHa BuanmocTu: KO>kHas
47310 (4,7™). 30Ha BNAMMOCTW: tor - | BaKgbIBEET TeiBa, AATaNCKW Kpaii, CesepHbiIin
Mpumopckoro kpas =zl EA”%HEHOB (3,67 A,Aé] IKa3axcTaH, 1or BawKopTocTaHa,

22 1N-1:15 Actepona MAammapuo ;?3:—3:a;:/s\g;(a/e\:;pz\ahrb?.zr:GMPMI OpeHbyprckas, CapaToBsckas,

(1021 Flammario, 12,8™) 3aKpkisaeT Boc1'0|<:a ! BopoHejxkckas, EEI\I‘ODOAVCKBFI 5
3sesay HIP 34828 (8,1™). 3oHa 20" AyHa (@ = 0,60) & 5° 1okHee obnactn F’CD,vlor Cymckown, KVIEBCI(OE/I,
BUAVMOCTU: cesep Kapeann, lOnvTepa (-2 3"“') XMeAbHULIKON, V]BavHO-CDDaHI(OBEKOM,
ApxaHrenbckon obaacTn, PecnybAnkun 26 22:42-22: 45' Actepoua Gap6apa (234 EEBED XBbeOBCKOVL MonTascKor,
iKomu, CeBepHbIn Ypan ! epKacCcKow, @ Takoke BUHHMLIKas v

" - . Barbara, 14,3™) 3akpbisaeT 38e3ay HIP YepHoBMLKas 06AaCTY YKpavHbI
12" AyHa (©=0,88) B 2" cesepHee 42807 (8,7™). 30Ha BMAMMOCTI: cesep 31 0:05-0:25 Actepova CTenaHsiH
(TR TR ([ W), Jj0n) AwTBel, /\aTeus, Tepputopus P® ot (3444 Stepanian, 15,2™) 3aKpbIBaET
Makc1mMym aKTUBHOCTV METEOPHOMO MNckoBcKo 06AacTy A0 LIeHTpaAbLHOro 3gesay TYC 2412-1315 (8,8™). 3oHa
noToka Op1oHWALI (0KoAo Ypana v aanee A0 I0XKHOW HacTu 03epa BUAMMOCTU: KepHeHCKi n-0B, 3anaa
20 MeTeopoB B Hac; KOOPAMHaTLI Barkan IKpacHoaapckoro kpasi u Poctosckon
paaunaHTa: o = 6"20", § = +157) 23:40 A\yHa B hase nocAesHel obnacTu, AyraHckas obaacTb

23 3-4"/\yHa (P=0,84) 3akpbisaeTt YeTBEpTU (YkpavHa), NoAoCa OT I0ro-BoCTOKa
38e34y 104 TeAbua (4,9™). SlBAeHVe 27 18:52-18:57 AcTtepoua MNpuHUMNnG BopoHe»KcKov 06AaCTV A0 3anaAHoN
BUAHO B ceBepHol Beaapycw, N\ateum, (2653 Principia, 17™) 3akpbiBaeT 38e34Ay yacTtun Pecnybaviku Mapuii A v aanee
SCTOHWW, Ha 3anaAe eBponenckon HIP 107071 (8,6™). 30Ha BUAUMOCTW: AO ceBepHOro Ypana
Yactn PM KannHuHrpaackas obaacte PO, tor Makcrmym 6necka

24 13:39-13:42 Actepova Bapcasus (1263 /\nTBhl, cesep Benapycn, CMoAeHcKas, AOArONeproANHecKon nepemMeHHon R

Varsavia, 15,6™M) 3aKpbiBaeT 38e3Ay
HIP 99543 (7,8™). 30Ha BUAMMOCTW:
BocToK HeHeukoro okpyra, CesepHblii

Mockosckas, BAaanmumpckas,
NBeaHoBckas, Hwkeropoackas obaacTtu,
MNepmcknii kpan, LIeHTpaAbHbIV Ypan

AHapomeatl (5,8M)

Bpema scemnpHoe (UT)

3aKaxu

byTo0nKY
CETOHA!

CYBEHUPEI BIBJIMOTEKA «BIIB»
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HoBonyHue

a Mepsas yeTeepTb
@ MonHonyHue

g=
" ek Y
w . MocnenHss yeTsepThb

Bupa Heba Ha 50° ceBepHOU WNPOTHI:

1 okTs6psa — B 0 YacoB NeTHero BpeMeHH;
15 okT6pa — B 23 yaca JIETHErO BPEMEHU;
30 okTsI6ps — B 21 4ac MECTHOro BpeMeHu

MonoxeHus JIyHbl AaHbl Ha 207

BCEMUMPHOIro BpemMeHu yka3aHHbIX gat

YcnoBHblie 0603HaYeHUs:
'+ pacCcesiHHOe 3Be3[HO0e CKOMeHne
@ LWapoBOe 3BE3HOE CKOMJeHne
© ranaktuka
2z ndpdy3Haa TYMaHHOCTb
-O- NnaHeTapHas TYMaHHOCTb
¥ paguaHT METEOPHOMO NOTOKA
_ 3KnMnTMKa
HebeCHbI 3KBaTOP

lonoxeHus: naaHeT Ha opbuTax
B OkTs16pe 2013 r.

00:35 UT

23:02 UT

23:38 UT

23:40 UT

5 okTa6ps = e
o
BN
11 okT6pA v \
< / ’
- \'“\ o‘b \

~ =

18 okTbps “x/\ 3 /’/\
/ = //

.

27 ceHTAOpPS

e —

Mapc

pa

. Dam.i Lt rg
e
CarypMs Ypanse

Hernrym

K liyTom
4

E 4
Mepkypui __—

"Bawapa

nnioctpaunmn
J Amuntpua Appawesa

40 BceneHHas, NPOCTPaHCTBO, BpeMs)

Www.universemagazine.com



./ﬂ;}axoﬁnqb.-

Z / 08/10 - 10.10
/ e

pb—

T~M2 goponeii -

-_‘-_‘_'_‘—-o

Il@m.m
|

CeHT516pb 2013

e
i

NosUTEABCKASI AcTPOHOMUVS [T

BuanmocTb nnaHeT:

Mepkypuii — BevepHas (yCnoBus HebnaronpusiTHole)
BeHnepa — BeuepHsas

Mapc — yTpeHHAq

IOnuTep — yTpeHHss (ycnoBus 6naronpuaTHbie)
CaTypH — BeYepHsis (ycnoBus HeGnaronpusaTHbIE)
YpaH — BMIEH BCIO HOYb

HenTyH — BevyepHss (ycnoBus 6naronpustHele)

K.fﬂ" Bun nnaHet 15 okt6ps 2013 1. \

BeHepa Mapc fOnutep
S e

CarypH YpaH
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Buaumbiit nyTb acteponaa Huca (44 Nysa) B ceHTabpe-
oKTs6pe 2013 1.
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L TR S DSy Ty e fout, S
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MyTtb actepoupa M3npa (42 Isis) no cossespuio Kuta B ceHTsGpe-
Hos6pe 2013 1.

BceaenHas), npocTpaHcTeo, spemst 41



B N\OBUTEALCKASI ACTPOHOMIS

«Houb B TAQ - 2013»: BTOpOE CBMAAHME CO 3Be3AaMu

TOpoe CobpaHMe NOA OTKPbI-

TbiM HebOM C HabAAeHU-

AMU HeBECHBLIX 0OLEKTOB U
AEKLMSIMM MO aCTPOHOMMM, opra-
HU30BAHHOE AN uuTaTenel Xyp-
Hana «BceneHHas, MpocTpaHCTBO,
BpeMsi» N0 MHULMATUBE €ero rna.-
Horo peaaktopa Cepres [aBno-
BMuYa [OpPAMEHKO, COCTOSINOCH B
Houb ¢ 9 Ha 10 aBrycta B [AaBHOM
acTpoHOMMYecKol obcepBatopuu
HauunoHanbHOM Axkapemun  Hayk
YKpauHbl, M3BECTHOM TaKXe MOA
Ha3BaHWem «onoceeBcKoW  06-
cepBatopum». MepBoHaYaAbLHO 3TO
MeponpusTUe BbIAO 3anAaHUpoBa-
HO Ha 2-3 aBrycra, OAHaKo noroaa
NO3BOAMAA@ MPOBECTU €ro TOALKO
HeAenel no3xe. Mo3atomy yyacTHu-
KaM He YAAAOCb YBUAETb AYHY — HO
370 BblAa, NOXaAYH, EAMHCTBEHHAS
cepbe3Has notepsi, CBsi3aHHasA ¢
NepPEeHOCOM CPOKOB.

MpuexaBwne paHee nono-
BWHbI AEBAITOTO Beuvepa MOoAyuH-
AM BO3MOXHOCTb MPOHabAIOAATb
BeHepy, koTtopas Bckope nocae

A MNoparotosKa Teneckonos K HabnopeHUAM Ha nnowaake

nepea KoHgepeHuy-3anom rA0.

U

A Myz3eit [naBHON acTpOHOMMUYECKOW

o6cepearopum HAH YkpauHbl

42 BcenenHas, NpOCTPaHCTBO, BpeMS]

P

3axopa ConHUa CKpblAach 3a Ae-
PEBLAMM, OKPYXatoLLMMK obcep-
BaTOPUO. 3HAUMTEABHO AOAbLLIE
6bIn BUAEH CaTypH - €ro cMor-
AW TIOCMOTPETb NPaKTUYECKU BCE
yyacTHWKM cobpaHus. MHcTpy-
MEHTbI AN HAaOAOAEHWI U KBa-
AMOULMPOBAHHBIE KOMMEHTapPUH
npeaocTaBuav cotpyaHuk MO le-
oprun YAbsiHOBUY KoBanbuyK, a
Takke UneHbl KneBckoro Kayba
AOBUTENEN ACTPOHOMMU «ACTPO-
noAuc» (AnekcaHap /\O3UMUYK,
AnekcaHpap CtosHoBCkuM, Muxa-
UA NalKo M 3aMeCTUTeAb TAaB-
Horo pepaktopa BI1B Baapnmup
MaHbKo). HouHoe Hebo, X0Tb K
He 6bIA0 M3-3a 6AM30CTM Kunesa
MAEAAbHO TEMHbIM, TEM He Me-
Hee, N03BOAMAO NMPOBECTM 0630p-
HYIO 3KCKYPCUIO MO CO3BE3AUAM
M NOKasaTb BCEM XEAAHOLLUM
MHOXECTBO MHTEPECHbIX 0OBLEK-
TOB «rAyBOKOro KOCMOCa», @ Tak-
Xe ABE CaMbIX AGAEKUX MAAHETbI
ConHeuHOW cucteMbl — YpaH U
HentyH. Mpu HabatopeHWsIX UC-

NOAb30BAaAUCh LIECTb TEAECKO-
nos - 15- u 25-caHTMMETPOBLIE
«AOBCOHBI» (PedAEKTOPLI CHUCTE-
Mbl HblOTOHa Ha aAbTa3UMyTaAb-
HOM MOHTUPOBKE), €Lle OAWH
25-CaHTUMETPOBLIN  «HBIOTOH»
Ha KOMMbIOTEPU3UPOBAHHOM IK-
BaTOpUaNbLHOM MOHTUPOBKE,
ABa MEHWCKOBbIX TEAECKOMa Cu-
cteMmbl  MakcytoBa-KaccerpeHa
c aneptypamu 102 n 150 mm,
a Takke 80-MUAAMMETPOBBIV
pedpartop. Kpacusble naHo-
pamMbl 3BE3AHOTO Heba AEMOH-
cTpupoBan BuHokyasp Celestron
SkyMaster, aatomin 15-kpatHoe
yBEAWUYEHWE NMPU AUaMETpe 06b-
ektBoB 70 MMm.

Bcero B meponpuatumn yda-
ctBoBano 6onee 140 uyenosek,
13 HUX 6OAbLLIE MOAOBMHBI OCTa-
AOCb BCTpeyaTb Bocxop CoAHua
Ha 6alwHe my3est TAO. OHK cmor-
AM Ha CymepeuyHoMm Hebe nepea
PacCBETOM YBUAETb OCTaBLUMXCS
UAEHOB Hallen «MAaHETHOM ce-
MbW» — HOnuTep, Mapc u Mepky-

'V 3Be3abl Hap aAMUHUCTPATUBHBIM
kopnycom r'AQ

pyH (MpUYeM NOCAEAHWUIM YAANOCh
NPOHabAOAaTbL YXe Ha AHEBHOM
Hebe - npu B3oLlealleM CoAH-
ue). Korpa Hale CBETMAO MOA-
HANOCb AOCTAGTOUHO BBICOKO Hap
FOPU30HTOM, Ha Hero ObIA Ha-
LUEeAEH CMEeLManbHbIM  TEAECKO
Coronado An HABAOAEHWI COA-
HEYHOro AMCKa B CMEKTPaAbHOM
AMHWM  MOHU3UPOBAHHOIO BOAO-
poaa, MO3BOASIIOLLMM  YBUAETb
npotybepaHLbl, 0ObIYHO 3aMeT-
Hble TOAbKO BO BPEMS MOAHBIX
COAHEYHbIX 3aTMEHWH, U Apyrve
HEpPasAMUMMblE B «LLUMPOKOM»
CreKTpe Aetanm potochepbl.

KOAMUYECTBO YYaCTHUKOB, WX
MHTEPEC K 3BE3AHOMY Heby 1 BOO-
AYLLEBAEHWE, C KOTOPbIM OHU CAY-
WaAnM pacckasbl 0 BceneHHOM,
BAOXHOBWAM OpraHM3atopoB «Ho-
un B NAO» Ha NpoBeAEHWE Aanb-
HENLIUX NOAOBHbBIX MEPONPUATUIA
- BO3MOXHO, HE TOAbKO B AETHEE
BPEMS W BAAAM OT TOPOACKOM 3a-
cBeTKM. [10aToMy - cAeanTe 3a Ha-
LUMMK @aHOHCaMMK!

V' Ha6niopeHus BeHepbl Hayanuch ele Ha CBeTIOM Hebe, BCKOpe nocne
3axopa ConHua (y Teneckona — Muxaun Jlawko)
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