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HPUTJIAIIAEM BCEX JKEJTAIONAX
KAYS "BCEAEHHAS, NPOCTPAHCTBO, BPEMSI"

14 ceHT5I6ps cocTouTCcs cobpaHne Hay4Ho-nNpocBeTUTeAbLCKOro KAy6a "BceAeHHas), NpoCcTpaHCTBO, Bpems”.
MecTto 1 sBpems1 nposeseHus:: Kneeckuin Aom y4eHsix HAHY, 18:30, Benan roctuHan.

Ha cobpaHn ByAeT NPeACT3BAEH AOKASA

"AcTpoHomMus 1 obwecTso"

— O COBpeMeHHbIX aCTPOHOMINHECKX NCCASAOBSHNSIX, SIBASIOLLIXCS

ONPeAASIOLLIMI AAS N3YHEHIAST CTPYKTYPbI 1 SBOAIOLIVIA HaLLIE BceAeHHoM, NpUpOoAbLI

TEMHOW MaTepy 1 TEMHOM SHEePr, O KOCMINHECKIX MINCCUSIX KBK AyHLUAX

ACTPOHOMUHECKIMX MAOLLIBAKEX AASI COBPEMEHHbIX TEAECKONOB BCEX AENa30HOB: OT
PAAVO- AO FiaMMa, 00 YHaCTUIN VKpaWHL! B KOCMUHECKIX NpoekTax ByAyLLero, O

BAVSHIA HOBbIX HAYHHBIX OTKPLITUN HE XKI3Hb ODLLIeCTBa.

AOKASAHVK: AOKTOP (PUBVKO-METEMATUHECKVIX HAYK, BEAYLLIAM HAYHHbLI COTPYAHIIK

IKneBCKoM acTpoHOMMHECKOM 06CepBaTopyii KiNeBCKOro HaLMOHaALHOrO
yHuBepcuTeTa M. T.LLleB4eHko BoraaH WiBaHoBU4 MHaThIK.
Aapec: yABAsAMIpCKas), 45-8, CT. MeTPO "S0A0TkIe B0pOTa".
Ten. ans crnpasok 050 960 46 94.

[ocae BeICTYNASHMS MOXHO ByAeT 33AaTh AloDble BONPOCH! 1 OBCYAUTE 33TPOHYTYIO TEMBTUKY.

BUBJINOTEKA XXVPHAJNA
"BCEJIEHHAA, NPOCTPAHCTBO,

BPEMA"

®opmar 210x145 mm.
Msrkuit nepenner, 64 ctp. ¢ unn.

KOCMWYECKWWA QETEKTUB
PaccekpeyeHHble,
Manon3BecTHbie n

TParuyeckue cTpaHuibl
MCTOPHU KOCMOHABTHKH

C60pHuk cTaten

[lopora yenoBeyecTsa K 3Be3-
[aM He COCTOsNa M3 OAHWUX ycne-
XO0B. [loKOpUTENM KOCMOCA NO3HANK
W rOpeyb Heyfay — NpaBAa, 0 HUX
CPeACTBA MAacCOBOW MHGOpMauuun
YNOMUHANIN HAMHOTO PEXE, @ HEKO-
TOpbIE NOAPOGHOCTH, B CBOE BPEMSA
HAZIOKHO YKPbITbIE NOA rPUchom
«COBEPLUEHHO CEKPETHO», CTanu
W3BECTHbI LLMPOKOWA Ny6nuke cpas-
HUTENbHO HEJaBHO.

HALIIOHAABHA
AKAAEMISI HAVK VKPATHU
KUIBCHbKUI BYAMHOK BYEHMX

LIEHA MEMTDI
C60pHMK paccka3os

HayyHas baHTacTuka npogon-
XAeT 0CTaBaTbCA OAHUM M3 Haw-
6onee NONyNAPHLIX NUTEPATYPHbIX
XaHpos. [laxe He NbITascb CONpo-
TUBNATLCA MPEANONTEHUAM HALLUMX
yuTarenei, PeAaKUMOHHBIA KONMeK-
TUB «BCENEHHOM...» NPUHAN peLue-
HWe CO6paTb MOZ OAHOW 06NOXKON
4aCTb PAacCKa3oB, Ny6NUKOBABLUNX-
CA B XypHane. Hageemcs, 410 310
He NOCNefHWIA NOAOGHBIA COOPHUK,
W YUTATeNM ELUE He pa3 ByayT MMETb
BO3MOXHOCTb OCBEXWTb B NMaMATH
HalW CTPaHWLbl, a TakKe 03HAKO-
MUTLCA C NPOU3BEAEHUAMN, NO TEM
WK WHBIM NPUYMHAM He ONy6ANKO-
BaHHBIMM B XXyPHA/IbHOM BapuaHTe.

XWU3Hb BO BCENEHHOU
[ne uckatb U Kak HaiTH
C6opHuk cTaten

COopHuK  CcTaten  NOCBALIEH
TeMe XM3HW BO BeceneHHOM. XKnsHb
Ha Halle’ nnaHeTe MHOroo6pasHa
B CBOMX NposiBnenusx. OHa cyue-
CTBYET B CaMbIX 9KCTPEMANbHbIX
ycnosusx. OHa BeCbMa «KUBY4Ya»
— BCE aBTOPbl NPEACTABNEHHbIX
CTaTeit He COMHEBAOTCA 4TO OHA
MOXET CyLLECTBOBATb B GE3rpaHny-
HOM KOCMOCE, Ha NnaHeTax BOKPYr
3BE3[, HA WX CNYTHWKAX, U HaBep-
HAKA — Ha YPOBHE MUKPOMMPA...
TONbKO Kak €e HaTM W WAEHTH-
(buumpoBatb? B NpeACTaBneHHbIX
CTaTbAX COAEPXMUTCA GOnblue BO-
npocoB, 4em faetcs 0TBeTOB. HO
TaKOBbI MYTW NO3HAHWA. ..

Lena — 30 rps. KHrvi BUBAVIOTEK XXy PHAAG «BCereHHas], MPOCTPSHCTBO, BPEMSI» MNPEACTEBASIOT COBOV TEMaTUHECKIe COOPHIIKY,
COCTABACHHbIE H3 OCHOBE CTATEV T HE CTPAHLIBX HALLEro rep

MOryT BbITb BKA BaBLLUNECS] MaTeEPUEALI 1 HOBLIE pes

KHUTW MOXKHO 3AKA3ATb B HALUEH PE[AKLIUM:

B POCCUW
» no TenedoHam: (499) 253-79-98; (495) 544-71-57
» N0 aNeKTPOHHOMY agpecy: elena@astrofest.ru
» B WHTEpHET-MaraauHax http://www.sky-watcher.ru/shop/ B pagaene «KHuru, xypHansi,
conyTcTBytoLMe ToBapbl» hitp://www.telescope.ru/ B pasgene «Jlutepatypa»
» N0 NoyTe Ha agpec pepakuuy: r. Mocksa, M. TulwmHckwii nep., a. 14/16

B YKPAUHE
» no Teneconam: (093) 990-47-28; (050) 960-46-94
» Ha caiite xypHana http://wselennaya.com/
» N0 3NeKTPOHHLIM aapecam: uverce@wselennaya.com; uverce@gmail.com;
> B WIHTepHeT-marasuHe http://astrospace.com.ua/ B pasgene «/luteparypa»
» N0 noyTe Ha aapec pepakumun: 02097, r. Kues, yn. Munocnasckas, 31-6, k.53.

PEAAKLUNA PACCDOINAET S8CE l’l.‘:’gdﬁi'lelE HOMEFPA XYFPHANA NOYTOA

33K33 Ha >KYPHaALI MOXHO OOPMUTL:
— MO TeneOHaM:
B VikpauvHe: (067) 501-21-61, (050) 960-46-94. B Poccun: (495) 544-71-57, (499) 252-33-1S

LleHbl Ha >XypHanbl 6e3 y4eTa
CTOUMOCTW NepeCcbIAKA:

— Ha caiiTe www.yselennaya.kiev.ua, B Yxpause. & Pocenn
— NNCBEMOM Ha aAPeC KVEBCKOW WA MOCKOBCKOV PEAaKLIN. 2003-2004 rr. 2 rpa. 30 py6.

= - 20 : 2005 4 rpH. 30 py6.
Mpwy pasmeLLeHN 33Kka3a HeODXOAMMO YKa3aTh: : 2006 Hor 40 pys.
* HOMEPA >KyPHBAOB, KOTOPLIE Bbl XOTUTE NOAYHUTE (OB5138TeALHO YKa3aTh MOA N3AGHIG), 2007 5o, 50 py6.
¢ X KOANHECTBO, : S 2008 6 TpH. 60 py6.
* (HBMUANIO, VIMS1 1 OTHECTBO, TOHHbIA APEC 11 NOHTOBKIA NHABKC, 2009 8 rpm. 70 py6.
+ e-mail nArfHOMEep TenedoHa, No KOTOPOMY C Bamia E[IC/\VLBE HEeOBbXOAUMOCT MOXKHO 2010 8 rpH. 70 p'\,ﬁ_
CB%13dTbCY. - ¢ \e3 2010 10 rp=. 70 py6.
MKyPHENBI PACCHINSIOTCE B3 [DEAOTNGTE! HAAOKEHHBIM ANGTEXOM.

-+ ONAaTa NPOM3BOAWTCS NP NOAYHEHIAN SKYPHAAOB B NOYEIDBOM OTAGASHUN.
O6LLA% CTOUMOCTh 3aKasa OyAeT COCTOSTL 13 C ymmapHov’_{ CTOVMOCTU 5KYPHaAOB MO YKa3aHHLIM LIEH3M U NASTbI 33 NOYTOBbLIE YCAYM.
IHDOPMBUMIO © HBANH PETPOHOMEPOB MOXHO MOAYHIATL B KMEBCKOM 11 MOCKOBCKOV PeAaKLIVSIX MO YKa3aHHLIM BblLLIe TEAEDOHaM.
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fﬂOAH@Kme ropbl Mount Sharp. CHUMOK Mapcoxoaa Curiosity
{Credit: NASA/JPL-Caltech/MSSS).
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PykoBoauTenb npoekra,

[naBHbIN pepakTop:

lfopaveHko C.M., K.T.H. (knesckas peaakuusl)
[naBHbIN pegakTop:

OcTtaneHko A.1O. (MockoBCKasi pefakLms)

3amecTuTesb MMaBHOro pepakropa:
MaHbko B.A.

PepakTopbi:
Myray A.®., PoroauH [.A., 3eneHeukasn U.B.

PepakunoHHbIN COBET:

AHgpoHoB U. JI. — pexkaH dakynbTeTa
Opecckoro HalMoHaNbHOro MOPCKOro YHUBEP-
cuTeTa, JOKTOp d.-M. HayK, Mpodeccop, BuLe-
npesnaeHT YKpavHCKON accouuaumu mobute-
neli acTpoHOMUN

BaBunoBa U.B. — yyeHblin cekpeTapb CoBe-
Ta no kKocMmnyecknm nceneposanHmam HAH Ykpa-
VIHbI, BULLE-NPE3NAEHT YKPAMHCKOM aCTPOHOMUN-
4eCcKoM accoumaumm, kaHamaaT d.-M. HaykK

MurtpaxoB H.A. — Npe3naeHT nipopmaum-
OHHO-aHanuTU4eckoro ueHTpa Cneric-UHdopm,
OVPEKTOP MHPOPMALIMOHHOrO KoMuTeTa A3po-
KOCMMYeckoro obLiectsa YkpauHbl, K.T.H.

OneviHnk U.U. — reHepan-nosikoBHUK, JOK-
TOP TEXHUYECKMX HayK, 3aCNy>XEHHbI OesaTesb
Haykun 1 TexHukn PP

Psi60oB M.UN. — cTapLunii Hay4Hbli COTPYA-
HUk Opecckoli o6cepeaTopun PagmoacTpPoHO-
Muyeckoro nHctutyTa HAH YkpaunHbl, kaHavpat
®.-M. Hayk, conpeacenarens MexayHapoaHOro
aCTpPOHOMMYEeCKOro obLecTsa

Yepenawyk A.M. — nypekTop [ocyaapCTBeH-
HOrO aCTPOHOMMYECKOr0 UHCTUTYTA UM. LLITepH-
6epra (FAVL), akapemnk PAH

YypiomoB K.A. — u4neH-kOppecrnoHAEeHT
HAH YkpawuHbl, goktop ¢.-M. Hayk, npodec-
cop KueBckoro HaumoHanbHOro YHuBepcuteta
M. T. LLleB4yeHKko

lopanenko A.C. — T[lpe3naeHT rpynnbl
KomnaHuii "AutoStandardGroup™

Awn3zaviH: Topauerko C.M., borycnaseuy, B.IM.
KomnbloTepHasi Bepctka: borycnaseu, B.IM.
XyaoxHuk: Monos B.C.

Otaen pacnpoctpaHeHus: Kptokos B.B.

Appeca pepakuuii:
02097, . Kues, yn. Munocnasckas, 31-b / 53
Ten. (050)960-46-94
e-mail: thplanet@iptelecom.net.ua
thplanet@i.kiev.ua

r. MockBa, M. TuwmnHcknin nep., 4. 14/16
Ten.: (499) 253-79-98;

(495) 544-71-57

canTbl: www.wselennaya.com
www. vselennaya.kiev.ua

PacnpocTpaHseTtcs no YkpavHe
1 B cTpaHax CHI
B po3HuLe LeHa ceobonHas

MoanucHbie nHAEKCb!

YkpanHa — 91147

Poccna —

46525 — B katanore "PocneyaTb”
12908 — B kaTanore "lMpecca Poccun™
24524 — B katanore "Mo4yta Poccun™
(BbInyckaeTcsa areHTcTBoM "MAI")

Yupeautenb u uspartenb
4r “TpeTbs nnaHeTa”

© BCEJIEHHA4, npocTpaHCTBO, BpEMS —
Ne8 aBryct 2012

3apeructpuposaHo [ocyaapCTBEHHbIM
KOMUTETOM TENIEBUAEHNS

1 pagnoBeLLaHns YKpanHbl.
Ceugetenbcteo KB 7947 ot 06.10.2003 1.
Tupax 8000 aka.

OTBETCTBEHHOCTb 32 JOCTOBEPHOCTbL GaKkTOB
B Ny6AnKyeMbIx MaTepuanax HecyT

aBTOpbI CTaTeEN

OTBETCTBEHHOCTb 3@ OCTOBEPHOCTH
nHbOPMaLWMKM B PEKITaMe HECYT pekiaMofaTenu
Mepeneyartka MM MHOEe NCNoNb30BaHNE
MaTeprasnioB A0OMYyCKaeTCs TONbKO

C MUCbMEHHOI O Corflacusa pefakumm.

Mpu LUTUPOBAHUM CCbINKA HA XYpPHa
obsi3aTesnbHa.

dopmat — 60x90/8

OTneyaTaHo B TMNorpaduu

TOB “CJIOH”, 1. Kues, yn. ®pyH3e, 82.

T. (044) 592-35-06, (067) 440-00-94

BCENEHHASI, ripOCTpaHCTBO, Bpemsl —
MEXXAYHBPOAHBIVI H3YYHO-MOMYASIDHBIVI XKYDH3A
N0 @CTPOHOMUU 11 KOCMOH3BTUKE, PaCCHYNTIHHbI

H3 M3CcCcoBOIMro HNTaTenst

Nzaa3eTcsa npn noaaepie Me>xayHapoaHoro Es-
pa3suiicKkoro acTtpoHomu4eckoro obuecrsa, Ykpa-
MHCKOK acTpoHomu4eckori accouvauumy, Haun-
OHaAbHOV aKasemun HayK YkpawuHbi, Focyaapc-
TBEHHOro KOCMWYEeCKOro areHTcTrea YKpauHbl,
WNndpopmaumoHHo-aHaAMTUHECKOro ueHTpa “'‘Cnevic-
NHgpopm”, Aspokocmmyecioro obuiecrsa YKpanHbi
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CoaHeunasa cucrema

KocMmorouusa
CONHEeYHON CUCTEeMbI

Hcmopus co30aHus KocMo20HUU
ConHevHotl cucmempl
Anamonuii
Budbvmauenko

Ha Mapc npu6bsina
HOBas MOOUNbHaA
naboparopus

NHDOPMAUWS], COOBLLEHWS]

Ha Connue mpousouren
TUTAHTCKUIL BEIOPOC MaTepumn

[Tonyueto camoe
LeTajlbHOe U300paxeHmne
noBepxHocTu ConHua

LRO 06HapyXWUjl aTOMBI Tenus
B 3k30chepe JIyHbl

Hemonanxu 3apepxar
30H7, Dawn B okpecTHOCTAX BecTht

Bceeaennasn
VNH®OPMALINS, COOBLLIEHWS]
"3Be3pnbie acnn" B Ckopmmoxe

Packprita TanHa
KPYIHeWINX 3Be3],

KpacHere xapnauku
B TECHOM COCEZCTBE

3Be3na MmoTepsia IblIEBOW AUCK

OHU cpaKanuchb 3a HayKy...

Neropus kocMOHABTHRR

IMasen Ilomosuy —
MepBbIA YKpPauHel,
B KOCMOcCe
Hamanva Bopomrxanuy
Huxonaii Mumpaxoé
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RocmonasTika
VNH®OPMALLUSI, COOBLLEHIS]

"TIporpecc M-16M" ycmeurto
npucTsikoBanca k MKC

"TIporpecc M-15M":
MUCCUA 3aBeplIeHa

"IIpoToH-M" He cMOTr BHIBECTU
CITyTHUKW Ha 0pOUTY

NASA Bri6pana GupMmsi,
KOTOpLIe OYAYT CO34aBaTh
HOBBLI KOpabnb

Amepukanckue bnarn
Bce ewe croAar Ha Jlyxe

"Mopoden" noTepren aBapuio

NASA ncrnptana
HaAyBHO TEIUI0BOW 3KpaH

TpeTuit AmtoHCcKWit "rpy30BUK"
mpubbin Ha MKC

VHOUA OTIIPABUT CBOW 30H],
k Mapcy B Hos6pe 2013 ropa

WcmancKuii YacTHbIN NYHOXOF,
monetut ¥ JIyHe Ha KuTanckon
pakere

YMepna nepsas acTpoHaBTKa
Jemas U3 KocMoca

Cubups B oTHe

Jobureancran
acTpOHOMUA

Houb B TAQ

Heb6ecHbie coObLITUA OKTAODA

Tanepea no6utTenbckon
acrpodororpadpumn

Kuauru

BMB
asryct 2012
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. CONHEYHASI CYICTEMA " - |

KOCNMOIroHmA CoJi

BNB, Banepuii Monos

AHaTonun BugbmadeHko,
NOKTOP ¢pn3.-Mart. Hayk, 3aBenyoLLniA
otaenom ®uaukn ten ConHevHom
cuctembl MMaBHOM aCTPOHOMUNYECKON
ob6cepatopun HAH YkpauHsl, r. Knes

Ncropna co3ganna
Kocmoroxnnn ConHeyHon
CNcTembl

ConHeyHass cuctema CcoCTouUT U3
LeHTpanbHon 3Be3apl — ConHua — u
OKPYXaloWNX ero CPaBHUTENBbHO He-
BoNbLUUX «COocenew»: NNaHeT, a TaKkxke
OFPOMHOI0 KOMMYecTBa acTepouaos,
KOMET, METeOopWTOB, GECHUCIEHHOrO
MHOXECTBa MEJIKUX METEOPHbIX YaCTuLY,
N nbiAMHOK. Bocemb knaccuyeckmnx
nnaHeT SABASIOTCA [NaBHbIMU YfiEeHa-
My ConHeuHol cuctemsl. Mx cymmap-
Has macca B 743 pa3a MeHbLLE MacChl
ConHua. Ob6uias xxe macca Bcex Opy-
rUX NMEPEYNCNEHHbIX TEN MPUMEPHO B
100 TbiC. pa3 MeHbLUe conHeyHown. Bece

" Bne

nnaHeTbl, 60MbLLMHCTBO aCTEPOUAOB U
komeT obpaluaioTcs Bokpyr ConHua B
O[HOM HanpaBfieHuu (MPOTUB HaCOBOW
CTpEenku, eciim CMOTPEeTb C CEBEPHO-
ro nonioca mupa). Opbutbl 60MLLLINX
nnaHeT — MPaKTUYECKN KPYroBble, UX
MIOCKOCTU Masio HakOHEHbl K MJio-
CKOCTU 3eMHOI opbuTbl. TONIbKO oaHa
nnaHeta — Mepkypuin — umeeT op-
OUTY CO CpPaBHUTENIBHO BOMbLUNM 3KC-
ueHTpucuteTom (0,206), CyLeCTBEHHO
HaKOHEHHYIO K aknunTuke (7°). Opbu-
Tbl XX KOMET ele 6onee BbITAHYTHI U,
Kak NpaBufio, UMEIOT IKCLEHTPUCUTET,
ONU3KNI K eauHULLE.

BonbLumMHCTBO 06bEKTOB CONHEYHOM
CUCTEMbI BpaLLIAIOTCA BOKPYr CBOEW

oC/i B OOHOM HarpasfieHUW, KOTOpoe

HasblBaeTcs «npaAMbIM». OfHako, Ha-
npumep, BeHepa Bpataetca B o6part-
HYIO CTOPOHY,' a OCb BpalleHus YpaHa
HaK/IOHeHa BCero Ha 8° K NioCKoCTU ero

"BMB Ne11, 2005, cTp. 16
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op6uTkl.2 TloyTn BCe CnyTHUKK obpa-
LLATCHA BOKPYr CBOUX MJIAHET B TOM Xe
HanpasneHuu, YTO U NaHeTbl BOKPYr
ConHua. McknoyeHne cocTaBngaioT He-
CKOJIbKO BHELLHUX cnyTHUKoB lOnutepa
(Ux Ha3BaHMSA 3aKaHYMBAIKOTCH HA «€» —
Kapme, CvHone, AHaHke, Macude), Ca-
TypHa v crnyTHUK HentyHa TpuTtoH.2 Oye-
BUOHO, BCE OHW 00OpPa30BbLIBAIUCH He
BMECTe CO CBOMMM nyaHeTamu, a bbinm
3axBayeHbl MX rpaBuTaumenn Ha bonee
nosaHux atanax. Camble ANNHHBLIE CYT-
kKu — Ha BeHepe: Tam oHuM gnstcs 243.
3EeMHbIX CyTOK.* [naHeTbl-rmraHTbl Bpa--
LLaloTCA BOKPYr CBOEW OCU HaMHOro
ObicTpee. Hanpumep, cpenHss npo-
[JOSIXUTENBHOCTL CYTOK Ha tOnuTtepe
— Bcero 9,92 yaca, npyyemM Ha pasHOM

2BMB Ne12, 2006, cTp.

3 BMB Ne9, 2008, ctp. 15

4 Tak Ha3blBAEMbIE «CUAEPUYECKNE CYTKN», MPEa -
cTasnawowme coboii 060poT nnaHeTbl OTHOCU-
TenbHo 38e3a. ConHevHble CyTku Ha BeHepe 3Ha-
4nTenbHo Kopouye (117 3emHbIX) ‘ J



" CONHEHHASI CNCTEMA

HEYHOM CUCTENDbI

pacCTOsiHMM OT INUTEPUAHCKOro 3KBa-
TOpa OHa pasnuyHa.

OcobeHHocTn cTpoeHunsa ConHey-
HOM CUCTEMbI YKa3blBalOT Ha psig 3a-
KOHOMEPHOCTEW, CBUAETENbCTBYIOLLNX
O COBMECTHOM (OPMUPOBAHUN BCEX
nnaHeT n ConHua B xoae eanHoro npo-
uecca. K Taknm 0coGEHHOCTAM OTHO-
CUTCS, B YaCTHOCTW, ABUXEHME NNaHeT
B OAHOM HampaeAeHUW MO SNNUNTU-
yeckum opbutam, nexawimm npakTu-
4Yeckn B OOHOM MAOCKOCTW, BpalleHne
ConHua BOKpYr ocu B TOM e Harnpas-
NIEHVN, OPUEHTaUMS OCU ero Bpalle-
HUS (NOYTK NepnenanKynsapHas K nao-
CKOCTW MNaHeTHbIX o0pbuT), ABUXEHME
B TOM Xe€ HanpasfieHun 60MbLUNHCTBA
CNYTHWUKOB MJIAHET, 3aKOHOMEpPHOoe
yBENUYEHNE PACCTOSHUIA MnaHeT oT
ConHua, pacnpegeneHve nnaHeT Ha
OBa Tuna, oTvyalolmecs no macce,
NIOTHOCTU, XMMWUYECKOMY COCTaBy W
KONMYECTBY CMNYTHWKOB (rpynna 6nm3-
kmx Kk ConHuy nnaHeT 3eMHOro Tuna
n 6onee panekne NnaHeTbl-MUraHThbl),
HanM4yve nosica Masblx NaaHeT Mexay
op6utamn Mapca n lOnuTepa, a Takxe
nepsiHbix Ten B nosice Konnepa® n 06-
nake OopTa.t

Paspen actpoHomMun, B KOTOPOM M3-
yHaloTCs MPOUCXOXAEHNE N IBOIOLINSA
HeBECHbIX TeNl U UX CUCTEeM, Ha3blBa-
eTca KocMoroHuen. OgHUM 13 NepBbIX
M3BECTHbIX B MWCTOPUU MUCbMEHHbIX
YNOMWHAHUIA  ONUCaHUsi  CTPOEHUs
ConHe4YHOM cucTembl SBNsSeTcs «Anb-
marect» Knasgus Nrtonemesn (87 — ok.
150 H.3.): Cuctemy lMronemes npuHa-
1 B 3anagHoOM 1 apabCckomM MUpax.

HecmoTtps Ha To, 4yTo Tabnuubl MTo-
nemesi OblIM  [OCTATOYHO TOYHBIMUA,
OHM OCTaBaJINCb ' TEOPETUYECKN He-
COBEpLUEHHbIMW. [lnsa Gosee TOYHOro

ONMcaHns OBUXEHUS MIaHET MPULLIOChH
BBECTN TakK Ha3blBaeMble <<3I'IVIU,V|KJ'Ibl>,>..

Bbipaxxanocb 3T0 B TOM, 4TO ONMCbIBae-
Mblli 06BEKT BpaLL@ncs no oKPy>KHOCTU
BOKPYr OnpeaeneHHon To4km, KoTopas,
B CBOIO O4epefib, Apuranacb no CBoen
COOCTBEHHOW KPYyrosoi opbute — ae-
depeHTy. Mprnyem 3a paBHble Npome-
XYTK/ BPEMEHU - 3TU TOYKU-3NULMKITb]
nokpbIBaIM  -0AUHAKOBbIE

5BMB Net, 2010, ctp. 9
5BMB Net, 2004, cTp. 32

_HOM OT KOTOPOW CTOPOHE

.3emnu. Takas Teopus OBU-

© OpOUTbICYUTANNCH Kpyrosbl-

YINOBbIE -

PacCCTOAHNA BOKPYr TOYKW-
9KBaHTa, Ha NPOTUBOMOJIOX-

OTHOCUTENBHO ‘LUEeHTpa nAe-
depeHTa HaxoOauncsa LEHTP

XEHUS nnaHeT no3Bonsna
npeackasbiBatb MX MECTO-
MOMOXeHWe C TOYHOCTLIO A0
OJHOro rpagyca.

" ACTPOHOMbI ~ [IPEBHOCTY
nonaranu, 4to BceneHHas
n ConHe4yHas cuctema cy-
LLEeCTBOBaIN BEYHO 1 OyoyT
CYLLECTBOBATH ELLE CTONbKO
Xe B Hem3ameHHoMm Buae. C
nosiIBNIEHNEM XPUCTUAHCTBA
3TN OUEHKN 3HAYUTENBHO
YMEHbLUNANCb — «COTBOPE-
HWe MVpa» NPeaCTaBsNoCh
OTCTOSILUMM OT «COBPEMEH-
HOCTW» BCEro Ha HECKOJIbKO
TbicayeneTuin. . xopaaHo
BpyHo nepsbiM npeanono-
XWn, 4To 3Be3dpl, NOA0OHO
ConHLy, OKpYyXeHbl MnnaHeT-
HbIMW CYCTEMaMM, KOTOpPbIEe
HEMPEPbLIBHO  pOXAaloTCs
N ymupatot. [losibCckun yye-
Hbin Hukonan KonepHuk B
onybnukoBaHHoW B 1543 T.
pabote «De Revolutionibus»
nepsbiM B EBpone npeano-
XV CBOIO Te/IMOLEHTpUYe-
ckylo mogenb ConHeyHom
cuctemsl, raoe ConHue 6b11o
LeHTPOM obpalleHns Bcex
MAaHeT, B TOM Yucne n 3em-
n. 3ta pabota Obuia no-
WUCTUHE  PEBOJIIOLMOHHON,
OOHAaKoO TOYHOCTb TabnuL
KonepHuka He cuibHO OT-
nnyanacb OT pacyeToB MO
cucteme lMronemesn. K Tomy
e B ero MOAENN NiaHeTHble

MU — U B pe3ynbTaTte onsdTb
NPULLAOCH MPUBErHyThL K NO-
MOLLN 3MNLINKIIOB.

lMepBaa  9BONOLMOHHAA

Knasgwii [Mronemeri (unmoctpauus XVI B.) — apeBHerpe-
4eCKuii aCTPOHOM, acTPOJIOr, MaTeMartyK, OrNTUK, TEOPETUK
My3biku v reorpag. B nepuog c 127 no 151 r. xun B Anek-
caHapwu, rae npoBoAn aCTPOHOMUYECKNE HabMOAEHUS.
B cBoem ocHosHoM Tpyne Megale syntaxis («Benvkoe no-
CTPOeHne»), N3BECTHOM oL apabuanpoBaHHbIM Ha3Ba-
Huem «Anibmarect», [Itonemeri n3noxua cobpaHue acTpo-
HoMuyeckux 3HaHui [pesHeri [peuunn n BaBunoHa. B Hem
ornvcaHa CJ10XHasl reoyeHTpuyYeckas Moaesb Myupa C 3ru-
umknamu, Kotopas bbiia npuHsTa B 3anagHom v apabckom
MUpe [0 CO3LaHUS resIMOLEHTPUYECKON cucTemMsl Huko-
nas KonepHuvika.

Schema huius pramiffx diuifionisSphararum.

leoueHTpuyeckas mogens lronemesi (Vinmoctpaums XVI B.).

Teopus- obpasoBanusa Con- -
HEYHOM cucTembl Obina NpeasioxeHa
dpaHuysckum dunocodpom PeHe [e-

kapTom (René Descartes) B 1644 1. OH -

nojaran, 4To BHa4daJie NPOCTPAHCTBO
OblJIO 3aMofIHEHO ra3oMm, B KOTOPOM

BO3HMKANN floKanbHbIe cmepuun. B Hux
BeLLeCTBO, Crywascb, CO BpeMeHeM
npeBpaLlanocb B 3Be34bl, 8 MasieHb-
Kne BUXPU-CryLeHUs BOKPYr 3BE3/, No-
CTENEHHO NPEBPALLANNCL B MIAHETHI.

BNB8
asryct 2012
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CONHEYHAS CUCTEMA

JxopaaHo BpyHo (Giordano Bruno) — ntanbsiHckuii MOHax-A0MUHUKaHeL, Gpuinocog v noar.
Beickasan psa goranok, onepeavBLInX 3roxy i 000CHOBaHHbIX JINLLIL MOCAEAYIOLLMMU aCTPO-
HOMUWYECKMMU OTKPLITUSIMU: O TOM, 4TO 3B€34bl — 3TO Jasiekue COJIHLUA, O CyLLEeCTBOBaHWUN
HEen3BEeCTHbIX B ero Bpems iaHeT B npeanesnax Hawew CO/HEYHOM CUCTEMbI, O TOM, YTO BO
BceneHnHoui cyuectByeTr 6ec4ncieHHoe KOM4YecTBo Tes, nofobHbIX Halier 3eme. BpyHo
He nepBbIvi 3a4YMbIBaJICS O MHOXECTBEHHOCTY MUPOB 1 6ECKOHEeYHOCT BCceneHHo: 40 Hero
Takue vgev rnpuHaanexam aHTMYHbIM aToMUcTam, anukyperuam, kapamHany Hukonawo Ky-
3aHCKOMY.

Bbin ocyxneH KaTomyeckori LIEPKOBLIO Kak epeTuk v MpuroBopeH CBETCKUMU CynebHbIMU
BaacTsiMu Puma K CMEPTHOV Ka3HU Yepes coxokeHne. B 1889 r., criycts noytu Tpu cTonetus,
Ha mecTe ka3Hu [xopgaHo bpyHo Bo34BUIIM MaMSITHUK B €ro YeCTb.

[MepBble kaTacTpoduyeckme Teopun
Takke npuHagnexann dpaHLy3am.
B 1745 r. XXopx BioddoH (Georges
Buffon) npepnonoxwun, u4to ConH-
LLe CnyyYaliHO Mpowno psgom cC Apy-
A & o rovi 3Be340M 1 «3axBaTuio» ee 4acTb,

M3 @parMeHTOB KOTOPOW BO3HUKIU
nnaHeTbl.” OH Xe BbiCKasan rmnoresy
O TOM, YTO nnaHeTbl 06pa3oBannch N3
BelLecTBa, BbibpoLleHHoro n3 ConHua
rnocne ero CTOJSIKHOBEHUS C OO0JIbLLOW
KOMETO.

Mpycckuin  punocod MmmaHymn
KaHT (Immanuel Kant) B 1755 r. Bnep-
Bble BbiCKasan MAel O BO3HWKHOBE-
HumM ConHeyHon cucTembl n3 obnaka
XONOAHbIX MbUTMHOK, HaxoOsLWMXCs B
XaoTM4eckoM ABWMXKEHUU. [naHeThbl,
cornacHo KaHTy, dopmupyloTca 13
TOrO e ra3oBO-nbliIeBoro obnaka, 4to
n ConHue. YyeHbl nokasas BO3MOX-
HOCTb 0Opa3oBaHUs B MPOTSXEHHOM
obnake, BpaLLaloLEeMCsi BOKPYr CBOEW
0OCU, CryLLIeHMI BELLLECTBA, rpaBuTaLms
KOTOPbIX MOXET MHULMMPOBaTbL 0bpa-
30BaHVe 3Be3M, MiaHeT, KOMeT, acTe-
ponpoB u T.N. B 1795 r. dpaHuy3ckumin
y4yeHbin Mbep-CumoH Jlannac (Pierre-
Simon de Laplace) npeanoxwn runorte-
3y, COIMacHO KOTOpOoW Auckoobpa3Hoe
061aK0 COCTOSII0 U3 KOHLLEHTPUYECKUX
KOnew, N yXe U3 HUX B OanbHeinlem
dopmMumpoBanmnch VHAMBUAYaANbHbIE
nnaHeTbl. B 1796 . OH pa3Bui CBOIO -
noTeay nonuncan obpasoBaHme ConHua
1 CONHEYHON CUCTEMbBI N3 MEOJIEHHO

AcTtpoHom KonepHuk. Pasrosop ¢ Borom. (5l Mareviko, 1872. KapTtuHa Haxoautcs B
SlrennoHckom yHusepcuteTte, r. Kpakos, osbLia)
Hukonavi KonepHuk (1473-1543) — nonbckuii n npycckuii aCTPOHOM, MaTemaTtuk, KO-

HOMUCT, KaHOHUK 3noxu PeHeccaHca. Havnbosiee n3BecTeH Kak aBTop resInoLeHTPUYeCcKom
CUCTEMbI MUPA, MOJIOXUBLLIEN HAa4as10 NepBOVi Hay4YHOV PEeBOJIIOLINN.

Ero yTBepxaeHus NoJIHOCTbIO MPOTUBOPEYMUIN FOCMOACTBOBABLLEV Ha TOT MOMEHT reo-
LieHTpu4yeckor cucteme. XOoTsi C COBPEMEHHOV TOYKu 3peHust mogess KonepHvka Hegocra-
TOYHO paavkanbHa. Bce opbuTsl B Heli KpyroBblie, ABUXEHNE Mo HUM PaBHOMEPHOE, Tak YTo
SMULMKIIBI MPULLITIOCH COXPaHUTb — rpasaa, ux ctano MmeHbLue, 4em y lronemesi. MexaHu3am
ABVXKEHNS MIaHET TakXe OCTaB/IeH MPexHUM (BpalleHne cep, K KOTOPbIM OHU «[IPUKPE-
rieHsl»). Ho B Takom ciiyqae ocb 3emav B XoAe roanyHoro BpalleHusl AokKHa oBopayqum-
BaTbCsl, ONUChLIBasi KOHYC; 4TOObI OObSICHUTL CMeHY BpeMeH roaa, KonepHuky npuiuaoch
BBECTU TpeTbe (0bparHoe) BpallueHne 3emiv BOKPYr Ocu, NepreHauKyaspHOu aKINNTIKe,
KOTOpOE OH UCI0/1Ib30BaJ1 TakxXe A/151 00bSICHEeHWS MPeLeccun — «npeaBapeHns PaBHOAEH-
CTBUti». Ha rpaHuly mupa y4yeHbivi MoMecTus cepy HernoaBuxXHbIX 38e34. CTporo roBops,
mozgesib KonepHuka gaxe He Oblia reinoLeHTPUuYeckol, Tak kak COIHLE OH PacroioxXisl He
B LEHTpe rniaHeTHbIx coep.

PeasnbHoe ABMXeHWe nnaHeT — He KpyroBoe y He PaBHOMEPHOE, Y HaAyMaHHbIe 3M1Lu-
KJ1bl HECMOCOOHBI Ha MPOTSXEHUUN AJINTEIbHOrO BPEMEHU COriacoBaTh MOAe b ¢ Haboae-
Husmn. N13-3a aToro tabauuel KonepHvka, nepBoHa4asibHo 6osiee To4Hble, Yyem y [Ttonemest,
BCKOpE CyLEeCTBEHHO Pa3oLLINCh C HabtoAaTe1bHbIMU aHHbIMU, 4TO HEMaso 03a4a4UI10 v
0XJ18/41J10 BOCTOPXEHHbIX CTOPOHHUKOB HOBOV CUCTEMbI. TOYHbIE rennoueHTpudeckue (Py-
Z05b¢0oBbl) Tabnvubl n3gasn rnodxe NoraHH Kernnep, KOTOPbI OTKPbIT MICTUHHYIO opMy ria-
HETHbIX OPOUT (3J17IIIC), @ TakXe Npu3Hasl u MaTeMaTu4ecki Bblpasuil HepaBHOMEPHOCTb UX
aswxeHusi (BINB Ne3, 2009, ctp. 16).

U Bce xe moaenb mupa KonepHuka 6blia KoJ10CCasibHbIM LLaroM Brepes v COKPYLUNTEb-
HbIM yAapOoM 110 apxanyHbiM asToputeTam. HudseneHune 3emnv 40 ypOoBHS «PsA0BOV 1aHe-
Tbl» ONPeAesIeHHo MoAroTasanBasio npoTusopeyaLlee ApUcToTesto HblOTOHOBCKOE COBMe-
LLUEHUNE «3EMHbIX» U «HEOECHbIX» MPUPOAHbLIX 3aKOHOB.

BNB
2012 asryct

BpallaloLLLENCHa pacKaneHHOW ra3oBo
TymaHHoCTu. lop, poeincTBMeM rpasu-
Taumun ueHTpasibHas 4acTb «MNPOTOTY-
MaHHOCTU» CXMManacb, CKOPOCTb ee

7BMNB Ne5, 2012, cTp. 19

Mouaenb mupa KonepHuvika.

http://wselennaya.com



BpalLEeHUs yBenuymBanacb, MO3TOMY
oHa npuobpeTana CrIOCHYTYIO Gop-
My. Bnaropapsi 3akoHy CoOxpaHeHus
MOMEHTa KOJIYecTBa ABMXXEHUS MO,
OEeNCcTBMEM BO3pacTaloLLeli BO BPEMS
cxaTusa obnaka LEeHTPOOEXHONW Cubl
CryCTKW OTAENSINCHL OT MPOTOCOJIHLA U
3aTeM oxnaxaganuch. Vx BewwecTso no-
CNYXWUno Mmatepuanom ons obpasosa-
HWSA NAaHET 1 NepBOHaYaNbHO OOIKHO
ObI110 NpebbiBaTb B ropsgyeM, pacnias-
NIeHHOM cocTtosiHun. B 1793 r. Jlannac
HanmMcan Hay4yHo-mnonynspHyto paboTy
«/3noxeHne cuctemMbl Mrupa», B KOTO-
poli cobpan BoeaMHO BCE OCHOBHbIE
acTpoHomMmuyeckme 3HaHma XVIII Beka n
N3N0XNN COOCTBEHHYIO rMNOTE3Y NPo-
nexoxaeHnsa ConHeYHOW CUCTEMBbI U3
ropsi4en ra3oBOM TYMaHHOCTW, OKpY-
XasLlen monogoe ConHue.

1 KanTt, u Jlannac paccmatpusanu
obpasoBaHMe NnaHeT U3 PacCesHHOro
BELLLECTBA, MO3TOMY 4acTO FOBOPAT O
eanHon «runortede KaHta-Jlannaca».
[onroe Bpemsi oHa 6binia OCHOBHOW. Ho
TPYOHOCTU, C KOTOPbIMW OHA BCTPETU-
nacb — B YACTHOCTWU, NP 0OBbACHEHUN
Manown ckopocTu BpauleHus ConHua
B Hallle BPEMSI — BbIHYAWIN aCTPOHO-
MOB YTOYHUTb 3Ty Mogenb. B koHue
XIX Beka nosisunacb rurnotesa amepu-
KaHCKMX yyeHbix dopecta MynToHa un
Tomaca YembepneHa (Forest Moulton,
Thomas Chamberlin) 0 BO3HUMKHOBE-
HWMW NNAHET U3 CPaBHUTENIbHO HEGONb-
LIMX TBEPAbIX YAaCTULL, Ha3BaHHbIX UMW
«nnaHeTeanmMansamu». Ho oHM owwu-
©0YHO cuuTanu, YTO NNaHeTe3nmanu,
BpaLlatomecs Bokpyr ConHua, Mornm
BO3HWKHYTb MyTEM OXNaXAEHUS BELLE-
CTBa, BbIOPOLLEHHOIO C ero NoBepXHO-
CTW B BUAE OrPOMHbIX MPOTYOEepaHLUEeB.
Ha camom gene Takom nNpouecc npo-
TUBOPEYUT 3aKOHY COXPaHEHUS MO-
MEHTa KoNn4yecTBa ABUXeHUs. B To xe
BPEMS B MNaHeTE3UManbHON rMnoTese
OblI NPaBUNLHO OTPaXeHbl MHOrue
xapakTepucTtukm CoNHeYHOn cucrte-
mbl. Ixenmce OxunHc (James Hopwood
Jeans), kak n bioddoH, cyutan, 4To
nnaHeTbl 06pa3oBannCh U3 BELLECTBA,
«BblpBaHHOr0» 13 CosHLA NPUTSXEHU-
eM NponeTeBLUEN PAOOM C HAM 3BE3bI.
OpHako B koHue 30-x rogoB MpoLuioro
BeKa BbISICHUIOCb, YTO rmnoTte3a XuH-
ca He cnocobHa 0OBbACHUTL OFPOMHbIE
pasmepbl MJIaHETHOM CUCTEMbI, MO-
CKOJIbKY A1 TOro, 4to6bl N3B/EYb Be-
wecTtso 13 ConHua, 3ta 38e34a O0JXK-
Ha 6blsia NPOTY O4eHb BSIN3KO OT HEero.
Ho B TakoM cnyyae 3TO BELECTBO U
BO3HUKLUME N3 HEro MiaHeTbl JODKHbI

MDOpYM * KHMM * ApxviBsl

Oblni Obl KPYXXUTb B HENOCPEOCTBEH-
Ho 6nmn3ocTtuy ot ConHua. Kpome Toro,
BELLLEeCTBO OCTaBasioch.Obl LOCTATOYHO
ropsiivM, No3TOMy OHO, CKOPEE BCEro,
paccesnocb Obl B MPOCTPAHCTBE, HE
ycneB «cobpaTbCsi» B NnaHeTbl. [10970-
My Mnoce KatacTpopU4ecKom rmnore-
3bl [XMHCA nnaHeTHas KOCMOrOHUS
CHOBa BEpPHYyNacb K KJIACCUYECKUM
noesam Kanta n Jlannaca...

PelwleHre Bonpoca 0 npoucxoxae-
HUM 3emnm 1 CONHEYHOW CUCTEMBI
B LESIOM B 3HAYUTENbHOW CTEneHu
OCJIOXHSETCS TEM, YTO APYrMx Nnonoo-
HbIX CUCTEM Mbl MOKa HE MOXEM Ha-
6noaatb C BbICOKMM MPOCTPAHCTBEH-
HbiM paspelleHvem. To eCcTb Hally
CUCTEMY MOKa He C YeM CPaBHUTb Ha-
NPSIMYIO, XOTS CUCTEMBbI, NOAOOHbIE e,
HaBepHska OO0CTaTO4YHO pacnpocTpa-
HEHbl M WX BO3HUKHOBEHWE [OOMKHO
OblTb HE C/ly4aHbIM, @ 3aKOHOMEPHbIM
aBneHnem. B Hawe Bpems, npoepss
TY WX VIHYIO FMNOTE3Y O NPOUCXOXAe-
HUM CONHEYHOW CUCTEMbI, Y4EHbIE BO
MHOIrOM UCXOASAT U3 AaHHbIX O XUMUYe-
CKOM COCTaBe 1 BO3pacTe nopon 3em-
nn, JlyHbl, APYrUX M@HET, a Takxe Ma-
NbiX TeN (acTepouaoB N METEOPUTOB).
CamMbli TOYHbI MeTon, onpeneneHus
BO3pacTa nopoapl COCTOUT B U3Mepe-
HUM OTHOLLIEHMSI KOJINYECTBA coaepxa-
LLLErocs B HEN paanoakTMBHOMO ypaHa K
KOJIN4ECTBY CBMHLA — KOHEYHOIO Npo-
OyKTa ero camonpoun3BOJIbHOrO pac-
rnaga. CkopocTb 9TOro npouecca ua-
BeCTHa LOCTATOYHO TOYHO, U UBMEHUTb
€€ Henb3s HMKakmm cnocobom. Yewm
MEeHbLLE B NMopoAe OCTaJioCh ypaHa u
yem 6OonbLUE MOSBUIOCH CBUHLA, TEM
fonblie ee Bo3pacT. Camble OpeBHUE
ropHble MOpPoabl 3EMHOW KOPbl UMEIOT
Bo3pacT 6onee 4 mnpa. net. 3emMns B
LLeSIOM BO3HMKIA, O4EBUOHO, HECKOJb-
KO paHblie, 4em 3emMHasa kopa. M3yye-
HNE OKaMEHESbIX OCTAaTKOB XUBOTHbIX U
pacTeHuin MOKa3bIBAET, YTO 3a Nocnen-
HME COTHU MUJIIMOHOB NIeT NHTEHCUB-
HOCTb 13My4eHus CosHLA CYyLLLECTBEH-
HO He nameHunach. Mo COBPEMEHHbLIM
oueHkam, Bo3pacT ConHua cocTas-
NIIeT OKONO 5 MNpA. NeT — OHO NULlb
HEHaMHOro (Mo KOCMUYECKUM MepKam)
cTapLue 3emnu.

B npownom ©Ob1O NPeasioxXeHo
MHOXECTBO Teopuii  0bpas3oBaHUs
ConHeyHor cuctemsbl. B 1943 1. coBeT-
ckuin actpoHom OTTO KOnbesuy Lmnar
npegnonoxwun, 4to ConHue, BpaLlasch
BOKPYr LueHTpa [anaktuku, npoLwsio
CKBO3b 006M1aK0, COCTOSILLEE U3 XONOA-
HbIX TEN U MbIIEBbIX YAaCTULL, 3axBaTUB

----- CONHEYHAS CICTEMA

CBOUM MPUTSDKEHMEM €ro 4acTb. M3
BELLLECTBA 9TOr0 OFPOMHOIO MbIJIEBOI0O
obnaka chOpMMPOBANINCE XONOLHbIE
NIOTHbIE «OOMJaHeTHble» Tena — nna-
HeTe3umanu. SNeMeHTbl 3TON Teopuun
MCMNONb3YIOTCS U B COBPEMEHHOWN KOC-
MOroHun. Cenyac y4eHble MNpuLLIIn K
BbIBOAY, 4TO 3eMns HUKOrAa He 6blna Hx
ra3oBOW, HU MOJIHOCTbIO pacrsiaBiieH-
HoW. LLUMnAaT cumtan, 4To BOnpocCh! Npo-
MNCXOXOEHUst NpOTOoMnIaHeTHoro obnaka,
06pa3oBaHNs MnaHeT U UX 3BOJIOLUN
MOryT paccmaTpuBaTbCs OnpenesieH-
HbIM 06pPa30M HE3ABMCUMO.

B pabotax LWmwupora v pspa opy-
rmx coseTckux y4eHbix (J1.E.l'ypeBuya,
A.N.NlebepmnHckoro, B.10.JleBuHa,
B.C.CadpoHoBa) yxe YCTaHOB/EHDI
OCHOBHble 0COOGEHHOCTM SBOMIOLIAN
npoToniaHeTHOro obnaka u npolec-
ca GopMUpPOBaHUSA MnaHeT. YCNOBHO
€ro MOXHO pas3fenuTb Ha ABa aTana.
Ha nepBom 3Tane u3 MblN1eBON KOM-
NoHeHTbl o6naka 06pas3oBanoCb MHO-
XXECTBO «MPOMEXYTOUYHbIX» Ten pas-
MEPOM B COTHU KWUIOMETPOB. ITOT
NMPOLLECC MOr NpoTekaTb CNeayloLlwmum
obpas3om. Bo BpallaiolemMmcs ra3oBo-
NblIEBOM 06nake MbUIMHKA MO Oen-
CTBMEM TrpaBuTaLMM OMyCKaIUChb K
HEKOEWN LEHTPasnbHOM MIOCKOCTU, 4TO
BeNO0 K GOPMUPOBAHUIO MbINEBOIO
cybauncka. Nocne OOCTUXEHUS CNOeEM
MblIN KPUTUYECKOI NNOTHOCTU 6naro-
[aps rpaBUTaLMOHHON HEYyCTOMYNBO-
CcTu cybamck pacnancs Ha MHOXeCTBO
MbINEBbIX CryLEHWUI; CTOJIKHOBEHUS
OTOENbHbIX CrYLLEHWI BbI3bIBANN CINSA-
HUE N JanbHelwee cxatme 60NbLUNH-
CTBa U3 HUX 1 0O6pa3oBaHME KOMMAKT-
HbIX T€N acTepouaHbiX pa3MepoB. Ha
BTOPOM 3Tane U3 posi «MNpPOMEXYTOou-
HbIX» T€N U UX 06JIOMKOB CKOHAEHCU-
poBanucb nnaHeTbl. CHavana atn Tena
OBUrannucb No KpyroBbiM opbutam B
MIOCKOCTN MOPOAMBLLErO WX Mblie-
Boro cnosi. Co BpeMeHeM OHU POCu,
CNUBasACh Opyr C APYrom, 1 «o4nLanne»
CBOUM MPUTSKEHMEM  OKpyXKaloLlee
NMPOCTPAHCTBO OT OCTaTKOB pPaCCesiH-
HOro nepBUYHOro BellecTBa. [paBu-
TaUMOHHOE B3aVMMOOENCTBUE «MPO-
MEXYTO4YHbIX» Tes YCUInBaaoCb Mo
Mepe MX pocTa, NMOCTEMNEHHO U3MEHSS
MX opOUTbI, YBENMYMBASA UX SMUNTNY-
HOCTb M HAKJOHbI K LEHTPasIbHOM Mnio-
ckocTu gucka. O6beKTbI, KOTOPbIE «Bbl-
pbiBannCh Bnepea» B NpoLecce pocTa,
cTanu 3apogbiliaMmn Byayumx nnaHeT.
Mpn o6beanHEeHUN MHOXEecTBa Ten B
niaaHeTbl NMPOU30LLIO YyCpeaHeHne ux
VHAOMBMAOYaNIbHBIX CKOPOCTEN N BEKTO-
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CxaTune ra3oBo-
nbinesoro obnaka

XonoaHble
obnacth aucka

Af

Bonee Tennbie
obnacTtu gucka

JlepsiHbie
nnaHeTesnmanu Z

KameHucTtble
nnaHeTesnmManu

e

.

MocnenosaresibHbIe aTarbl popmmupoBaHns COTHEYHON CUCTEMbI: CTyLLEHNE ra30BO-bl/IeBOro
obriaka, Hayasno SAepHbIX peakuwii B 38e34e 1 GopMupoBaHme MpoTOMIaHETHOro Ancka, ob-

pasoBaHve nnaHeTeaumarsnen, a 3aTeM — 1aHeT.

pPOB [OBWXEHMUS, MO3TOMY MaHETHbIE
opOUTLI NOMYYUINCH NOYTU KPYrOBbIMUA
1 KOMMJIaHapPHbIMU (PACMOI0XEHHbIMU
npakTU4eCkn B OAHOW MIOCKOCTH).
KpynHeiwune nnaHetsl — Onutep n
CaTypH — Ha OCHOBHOW CTaauun akky-
MynauuUK BelecTsa BOmpanu B cebs He
TONIbKO TBEPAbIE Tena, HO 1 rasbl. AHa-
N3 3TOro npouecca nod3sonun LLmua-
Ty W €ro nocnenoBaTensdm npensioxXuTb
06bACHEHME NPAMOro BpaLleHus nna-
HEeT 1 3aKoHa MJaHeTHbIX PACCTOAHUN.
OOHUM 13 MMaBHbIX 3KCNepUMeHTanb-
HbIX [OBOAOB B MOb3y 06pa3oBaHus
nnaHeT 3eMHOM rpynnbl HE N3 ra3oBblX
WNU ra3oBO-MblfIeBbIX CryCTKOB, a My-
TeM akKyMynsiLmmn TBEPAOro BeLLeCcTBa
asnseTcs 6onblwon aeduumTt Ha 3em-
ne, a Takke Ha BeHepe n Mapce Taxe-
JbIX UHEPTHbIX FA30B HEOHA, aproHa (3a
MCKJTIIOYEHMEM PaaVOreHHOro n3otona
40Ar), KpUNTOHa W KCEHOHA MO CpaB.-
HEeHWIo C ux copepxaHuem B ConHue,
3Be3nax U mexaeesgHon cpepe. Kak
NnoKasblBalOT AaHHble MOCAEOHUX WC-
cnefoBaHuiA, MpakTUYeckKn Bce TBep-
[oe BEeLeCTBO M3 30HbI popmMunpoBsa-
HUA 3TUX MJaHEeT BOLUIO B UX COCTaB,
M NMlb HUYTOXHO Manasi ero 4acTb
Gbina BbibpolleHa B 6onee yganeHHble
ot ConHua obnacTtu 3a CHeT rpasuTa-
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LMOHHBbIX BO3MYLLEHUIA CO CTOPOHbI
pacTywmx nnaHetTononobHbix Ten. Ko-
NIN4EeCTBO TakKoro BellecTBa, BbIOPO-
LUEHHOr0 W3 30Hbl MJIAHET-FUraHToB,
KOHEYHO, ObIno 6onblle, HO BCe Xe He
npeBbillano Maccy caMmux niaHeTt. ITu
OLLeHKN CTann BECOMbIM [O0BOOOM B
nosb3dy Toro, 4To obuw,aa Macca npo-
TOonnaHeTHoro o6Gnaka cocTaBnd-
5la BCero HeckKoJ1bKO NMpPOLLEeHTOB OT
maccbl ConHua.

Ocoboit npobnemMon, CnyxXuBLUEN
«NPOBHBLIM KaMHEM TMPETKHOBEHUS»
DN MHOIMMX KOCMOFOHWYEeCKUX [u-
notes, ocrtaBanacb npobnema pac-
npeneneHns MOMeHTa KonmyecTBa
nsuxeHnsa B ConHevHom cucteme. He-
CMOTPSA Ha TO, 4TO Macca MiaHeT co-
ctaBnaeT meHee 1% maccel ConHua, B
nx opObUTaNbLHOM OBUXEHUN COCPEO-
To4yeHo Gosiee 98% o0b6L1Lero MoMeHTa
KONM4YecTBa ABMXEHUS.

B 60-x rogax XX Beka MNOSBUIUCH
nepsble MNPUONUXEHHbIE YUCNEHHbIE
TEeopun COBMECTHOro 06pa3oBaHus
ConHua 1 npoTonsaHeTHoro obnaka
(Ppen Xonn, BenukobputaHus, 1960
r.; Anactep KamepoH, CLUA, 1962 r;
Aspu LauymaH, ®@paHums, 1967 r.). B
3TUX Teopusx B TON NN UHOM dopme
paccMaTpuBanocb OTAENeHne BeLle-

CcTBa OT MPOTOCOJIHLA, KOTOPOE Mpo-
XOOUNO CTaaMio cxaTus, BCneacTeume
HacTynaeHns B HEM pPOTauMOHHOMN
HEeYyCTOMYMBOCTU MpPU BblpaBHUBAHUMN
CUMbl TATOTEHUS W LEHTPODBEXHOMN
cunbl Ha 3akBatope. Xonn m LUaumaH
CTPEeMUNUCh JokasaTb pacyeTamu, YTo
npoTonfiaHeTHoe 06/1ako MMENO HEKYIO
MWHUMaNbHO AOMYCTMMYIO Maccy. [ns
06bsACHEHUS pacnpeneneHns MOMeHTa
KonuyecTtsa ABuxeHus mexay ConH-
LeM 1 nnaaHetTamu Xonn ucrnosib3osar
WHTEPECHYI0 NOEI0 LWBEACKOro pusmnka
XaHHeca AnbBeHa (Hannes Alfvén) o
BO3MOXHOCTU MarHUTHOro CUEnIeHns
Bpatuatolierocs ConHua 1 MoHN3npo-
BaHHOrO BeLlEecTBa MPOTOMIaHETHOrO
obnaka, 6narogaps kotopoMy ConH-
e AUCTaHUMOHHO nepenaeT MOMEHT
KOnu4ecTBa OBVXEHUS 6ansnexalimm
yacTtam nocnegHero. Ha 6onbLunx pac-
CTOSIHUSIX, TOe MarHWTHoe nosie ocna-
651eHO, NepPeHOC BELLLECTBA 1 MOMEHTA
MOT OCYLLECTBAATLCS C MOMOLLbIO Typ-
OYyNEeHTHOCTMW.

CuuTaeTcs, 4To MedJIeHHoe BpaLLle-
HME CPaBHUTEJNIbHO XOJIOAHbIX 3BE3[,
Takke MOXHO OOBACHUTbL HaINYMEM
Y HUX MAaHETHbIX CUCTEM. DTO O3Ha-
4yaeT, YTo OHM 0OpaszylTCs B €AUHOM
npoLecce — B pe3ysbraTte cxatus 06-
naka Mex3Be3[HOW ra3oBO-MblIEBOW
MaTepun, Kak 3To U npennonaranochb
B runotesax KaHta u Jlannaca. OgHako
yeM Xe Bce-Taku 00bACHUTbL BonbLLoe
pasnuyne yrioBOro MOMEHTa niaHeT
n ConHua? Kakow mexaHu3am MOXeT
npu cxaTtun npoTo3Be34bl Nnepenatb
3HAUYNTESNIbHYIO YaCTb MOMEHTa KOJN-
yecTBa OBUXEHUS Ha nepudepurto 06-
naka, roe obpasyloTcs nnaHeTsl? Takas
nepena4a MOXeT OblTb OCYLLECTB/IEHA
yepe3 MarHutHoe none. Hawnbonee
noapoBHO 3TOT MPOLLECC PaccMOTPern
aHrnuiickmin actpodunsnk dpen Xowmn
(Fred Hoyle), runotesy KOTOpOro cTo-
UT paccMoTpeTb noapobHee. CHavana
MOXHO rOBOPUTbL O Nepefaye MOMEH-
Ta OT BpawjaloLlencsa NpoTo3Be3ibl K
okpyxatoLlien cpene. Korga nnoTHOCTb
npoTo3Be3abl [OCTUraeT HEKOTOPO-
ro OOCTaTo4HO 6OJbLIOrO 3HaYeHus,
obMeH npekpalaeTcs, 1 MOMEHT KO-
NnyecTBa OBWXEHUS B AasbHenLem
namMensietca Mano. [locnegyioulee
cxXaTue npoTO3Be3dbl YXe Bbi3biBa-
€T yBeJIM4YeHne ee YrioBOW CKOPOCTH,
4YTO NPUBOAUT K HACTYMJIEHWIO poTa-
LIMOHHOW HeycTonumBocTu. B cnyvae
«MPOTOCOMHLA» OHa [Jo/iKHa Obina
BO3HUKHYTb TOrga, korga ero paguyc
okasancs NpUMEPHO paBeH cpefHeMy

http://wselennaya.com



paguycy opbutbel Mepkypus. B aToT
MOMEHT M3 3KBaTOpa «MNPOTOCOHLA»
Hayanocb UCTEYEHME BELLLECTBA, 06pa-
30BaBLLEro NpoToniaHeTHoe 0b6nako B
dopme gucka.

Tenepb Npeanonoxum, 4To C Npo-
TO3BE300M CBSI3aHO OU1nosibHOe
MarHuTHoe none. BelwecTtBo npoTo-
nnaHeTHoro obnaka 4aCTUYHO WNOHU-
31MPOBAHO, MO3TOMY OHO HE CMOXET
cBoOOAHO ABUraTbcsi, Nepecekas cu-
JIOBbIE NINHUM, a ByAeT 3axBaTbiBaTbCH
nmn. B pesynstate npu obpasoBaHum
npoToniaHeTHOro obnaka mnone pe-
dopmupyeTcs. [lockonbky yrnosas
CKOPOCTb AMCKa MEHbLLIE YTITIOBOW CKO-
POCTN MPOTO3BE3[bl, CUIOBbIE NIMHUU
HAYHYT 3aKpy4mBaTbCHA MO Crvpanu,
TOPMO3$ BpaLlLleHne 3Be3bl U yCKopss
BpalleHve aucka. Korga ueHTpanbHasa
3Be3[a B AOCTATOYHOW CTEMEHU 3aTop-
MO3WTCS, POTaLMOHHAsA HeycTonuu-
BOCTb MCHYE3HET, UCTEeYEHME BeLlecTBa
NpeKpaTUTCs U NPOTONJIaHETHbI AUCK
oTaensieTcs ot NpoTo3ee3abl. PacueTbl
nokasbIBalOT, Y4TO 3TOT MNPOLECC Mo-
pa3HOMy MpoTekaeT B 6onee «xonof-
HbIX» 1 OONlee ropsymx 3Besfax u3-3a
TOro, 4YTo NepBble MMEKT nog GoTo-
chepori KOHBEKTUBHYIO 30HY, a BTOPbIE
— HeT. Ecnu atmocdepa npoTo3ee3abl
OXBayeHa MOLLUHbIMU KOHBEKTUBHbIMU
OBVKEHUSIMU, MarHUTHble CUJIOBbIE
JIMHUW MOTYT MPOHUKATb B HEEe Ha 60b-
Wwyto ryOuHy, roe B OCHOBHOM UM pac-
nonoXxartcs cnupasnbHble BUTKU Mar-
HWTHOrO Nonsi. Ecnu KOHBEKUNW HET, TO
3TUN BUTKWN «BbIABUHYTCS» BO BHELLIHIOO
4acTb CUCTEMbI — B AUCK. [Mpu aTom
OH OyneT packpyy4uBaTbCsi CJIULLIKOM
ObICTPO M paspywnTcs, Aaxe He Mo-
Sly4MB OT MPOTO3BE34bl CKOJIb-HMOYAb
3amMeTHoN [o6aBOYHOM Macchl. Takum
o6pa3oM, MNpPOTOMIAHETHbLIA AUCK He
ycrneer chopMMpoBaTbCA U HE CMO-
XET MPUHATL Ha cebsa CyLLEeCTBEHHOM
001 MOMEHTA KONMYECTBA OBUXEHUS.
B pesynbrate nnaHeTtHas cuctema He
obpa3syeTcs, u 3Be3ga ocTaeTcs Obl-
CTpoOBpaLLlaioLLencs.

Mbl noka He MoXeM HabnaaTth nna-
HeTbl B OKPECTHOCTSX 3BE3[, PasHbiX
CneKTpasbHbIX KIaCCOB, U MO3TOMY He
3HaeM, OENCTBUTENbHO JIN MeJjieH-
HOEe BpalleHne MeHee ropsyuux 3Besp,
CBSI32HO C HAJIMYMEM Y HUX MJIaHETHbIX
cuctem. lNMoaTtomy BhilLeNnpuBeaeHHas
KapTuHa OCTaeTcs runoTesoin, nycTb
060CHOBaHHOI 1M BeCcbMa BEPOATHOW,
HO BCe e HepokasaHHol. MpobGne-
Ma oO6pa3oBaHUs NPOTOMNJIAHETHOro
o6naka u nepepaym emy MOMEHTa

Mopym * KHUM * ApxviBbl

KoNinyecTBa JABUXEHUS SBNSETCSH
nepBoii 4YacTbio NJIAaHETHOW KOCMO-
ronun. Janee cnenyeTt paccMoTpeTb
BOMPOC O KOHAEHCAuuX MnaHeT u3
aToro obnaka. [lonroe Bpems cuuta-
I0Cb, 4TO MyiaHeTbl 06pa3oBannCb U3
ropsiyero rasa, KOTopbliA, MOCTENEHHO
OCTblBasi, NepeLlesn B Xuakyto dasy, a
3aTeM XUIKuMe Tena NoKpbUICh TBep-
non  obonoykon. CHavana Cryctku
rasa, M3 KOTOPbIX CKOHOEHCUPOBA-
nncb NnaHeTonoaobHble 0ObEKTbI, CO-
[epxanu 3HauuTeNbHOE KONMYECTBO
Bogopoga v renud. MNnaHeTbl 3eMHON
rpynnbl HE CMOTJIM COXPaHUTb 3TU Ner-
KNE 3NIEMEHTbI U3-3a X BbICOKOW NIETY-
yectun. OgHaKko NoapoBHbI aHaNM3 no-
Ka3bIBaET, Y4TO rmnote3a obpasoBaHus
niaHeT N3 ropsyero rasa BCTpeyaeTcs
C psgoom TpygHocTen. MNpexae Bcero,
OHa npepnonaraer, 4YTO npoTonna-
HeTHoe 06nako AOJIKHO MO KakKUM-TO
npuYvHaM pacnacTbCsa Ha OTAENbHbIE
dparmMeHThl. [pn 9TOM cynuTaeTcs, 4To
06n1ako He SBNsIeTCS O4HOPOAHbBIM, MO-
3TOMY B MecTax HanbonbLUen Ni0THO-
CTWU HaYMHaEeTCs rpaBUTALLMOHHAS KOH-
JeHcauusl, U MIMEHHO OHa MPUBOAUT K
obpasoBaHuio npoTtoraHeT. OgHako
YNCNEHHOE MOAENUPOBaHWE MoKa3bl-
BaeT, YTO Npeanonaraemas mMacca npo-
TonnaHeTHoro obnaka (npumepHo 0,1
Maccbl CosfiHLa) CAULWKOM mana nfs
BO3HUKHOBEHUSI B HEM FpaBUTALMOH-
HOW HeycTon4YnmBoCTU. Kpome Toro, nuc-
cnefoBaHve auccunaumm nnaHeTHbIX
aTmocodep (McnapeHuss ux B KOCMU-
yeckoe MPOCTPaHCTBO) Mokasaso, 4YTo
npwv Takmx YCNOBUSIX OHa MPOMCXOOUT
C/LLKOM MEAJIEHHO, a MOTOMY «Mpo-
TO3eMsisi» He ycnena 6bl NpeBpaTUTLCA
B 3eM/i0 3a Bpems, coriacylolieecs
C oueHkamu Bo3pacTta ConHeyHon cu-
CTEMBbI.

MeL/ITENbHOCTb  BpaLLEHUsl CO-
BpemeHHoro ConHua acTpodunsmk
LLlaumaH 06bsACHAN noTepeirt HeKOTOo-
pOM YacTn MaTepun C CONMHEYHOWU Mo-
BEPXHOCTU, COCTOSIBLLEICS Y>KE NMocsie
npeobpas3oBaHns NPOTOCOJIHLA B COO-
ctBeHHO ConHue. Jaxe Ha 60onbLUMX
pPaccTosiHMAX BbIOPOLLEHHOE MM MOHU-
31MPOBaHHOE BELLECTBO MNPOAOMKAET
B3aMMOAENCTBOBATL C BpaLLaloLLMMCS
COMIHEYHbIM MarHUTHbLIM MOJIEM U NPU
9TOM NprnobpeTaeT 3HAYUTESbHbIN MO-
MEHT KOJIN4eCTBa ABMXEHUS, KOTOPbIN
«yYHOCUT C coboit». 3TO 0ObSACHEHUE Ha
COBPEMEHHOM 3Tarne CYMuTaeTcsl Hau-
6onee npasBaonoaobHbIM. KamepoH B
cBoux paboTtax npegnonaran, 4to Con-
HeYyHasl cMcTema BO3HWUKa B pe3ynbTa-
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Te ObICTPOro cxartus (konnanca) Mex-
3Be3gHoro obnaka ¢ mMaccoi 0KOoso
nByx macc CosiHua 1 pa3BuBan TEOPUIO
3BonouMmn Takoro obnaka. OpHako
MacCWBHOe MnpoToniaHeTHoe 065ako,
OTOENNBLLEECHA OT NMPOTOCONHLA, A0JIX-
HO ObII0 JOMONMHUTENBHO Pa30rPeTLCH
B pe3ynbTaTe BblAENEHUS rpaBuUTaLLm-
OHHOW 3HEPrumn Npu ero cxaTum Ao K-
BaTOpuasnbHOM nnaockocTu. Mpu aTom
BeLlecTBO obnaka nepewso 6bl B ra-
30Byt0 dasy. o mepe nocneayoLero
OXJTAXOEHNS B HEM A0JIXHA Oblna Npo-
VCXOAUTb KOHOEHCAUUs cHavana Haum-
MeHee NneTy4nx (a 3HauuT, n Hanbonee
TYronnaBkmMx) BELLECTB, a 3aTeEM BCe
6onee nerkux. B cBonx nosaHux pabo-
Tax KamepoH paccmatpuBan rasoBo-
nbineBble o6naka ymMepeHHOol Macchl,
019 KOTOPOW HavanbHasa TeMreparypa
B 30He GOPMUPOBAHUSA NNAHET 3EMHON
rpynnbl COCTaB/ISIET BCEro HECKOJIbKO
COTeH rpaaycoB. B 6onee obuiem cny-
yae obnaka c manoi maccon Temnepa-
Typa MOXET OblTb €LLLEe HUXE.

BbiBOOb!I  BbILLEYNOMSHYTLIX pPaboT
OblI NOABEPrHYTHI NPOBEpPKe MNpu aHa-
n13e BellecTBa MeTeopuToB. HaunHas
c 70-x ropoB XX Beka nabopatopHble
aHanM3bl nokasanau, YTO Ha MpPOTSXKe-
HUW BCEro CBOEr0 CYLLECTBOBAHUA —
OT «POXAEHUS» OO TEKYLIEr0 MOMEH-
Ta — OHW He noaBeprasnucb CUJIbHOMY
HarpeBy. Ha aTo ykasbiBano Hannune B
HWX BELLECTBA, HANMOMMHAIOLLIErO MEX3-
BE3HYIO Nblb. Ero npucytcTeune B konm-
yecTBe XOTS Obl HECKOJIbKUX MPOLIEHTOB
ceifvac yxe He Bbi3bIBA€T HUKAKUX CO-
MHeHui. CornacHo [oHanbay Knentony
(Donald Clayton, 1978), no4tu BCS Nbib
B NMEpPBMYHOM NPOTOrIaHeTHOM obnake
MMena MMEHHO MEeX3BE3OHOE Mpouc-
xoxaeHve. OnpepeneHne n3oToMNHOro
COCTaBa 3eMHbIX MOpPoJ, U METEOPUTOB,
a Takke o6pa3uoB, AOCTaBAEHHbIX C
JlyHbl, Moka3ano ero BbICOKYIO OAHO-
POAHOCTb. JTOT akT, HECOMHEHHO,
yKasblBaeT Ha CUIbHOE MepemMeLlnBa-
HWEe OCHOBHOW MacCbl NPOTOMIAHETHO-
ro Bewlectea. OgHako psif, U3OTOMHbIX
aHOManuii B HEKOTOPbIX MeTeopuTax
CBUOETENLCTBYET O TOM, YTO B MPOTO-
nnaHeTHOM ob6nake npucyTcTBOBasa w
MaTepusi, He CMeLlaHHasi C OCHOBHOM
maccori. O4eBUAHO, B HEM HEe MpPOou30-
LU0 MOJIHOMO MCMAapeHUst MEX3BE34HOM
Mbiv, NPY KOTOPOM pPasnnyusi B Coaep-
XaHuM N30ToMNoB ObLIN Gbl MOJIHOCTbIO
CIIaXEHbI.

Ewe B 1960 r. nccnemosaHmsa npo-
[YKTOB HYKJIEOCMHTE3a B METEOPUTHOM
BELLECTBE MO3BOUIMN MPEAnosioXnTb,
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4YTO HEe33a[oNro A0 Havana npouec-
ca cxaTusi ra3oBoO-MblneBoro obnaka,
npuBeawero K BO3HWUKHOBEHWIO MpO-
TOCOMHUQA, Henogaseky npousoLlen
B3pbIB CBEPXHOBOW, «0OOraTMBLUNA»
o6nako npoayktamu HykieocuHtesa.t
MpucyTcTBUE B METEOPUTAX MPOAYKTOB
pacnaga '»°l n *#Pu nocuntanu ykasa-
HWEM Ha TO, YTO MeXAy B3pbIBOM 1 00-
pa3oBaHMEM TBEPAOro METEOPUTHOIO
BELLECTBA MPOLLIO BCEro HECKOJSIbKO
nepvoaoB nonypacnaga, T.e. nopsaa-
ka 10-100 MnH. neT. 3TOT NPOMEXYTOK
BPEMEHW, Ha3BaHHbIA  WHTEPBAIOM
dopmMupoBaHusi, Obil Aaxe COKpalleH
[0 HECKOJIbKMX MWJIIMOHOB feT, Korga
nosaHee B psioe METeopuUTOB yOanoch
00OHapYyXuUTb MNPUCYTCTBME NPOAYKTOB
pacnaza ewe 6onee KOPOTKOXUBYLLMX
M30TOMOB.

Ecnu xe nexoontb N3 naoen o coxpa-
HEHUW MEX3BE3HOW MblAN, TO NOHATUE
«MHTEpBan GOopMMUpPOBaHUS» BOOOLLE
TepsieT CBOW cMmbicn. KoHaeHcauus
TBEPAOOro BELLECTBA U MOSIBIEHNE TMbl-
JINHOK HaYMHaETCs elle Ha CTaaun pas-
JieTa NpoAyKTOB B3PbiBA CBEPXHOBOM, U
TOorga KOMMYecTBO MPOAYKTOB pacnaja
KOPOTKOXMBYLLMX W30TOMOB, MPUCYT-
CTBYIOLLMX B METEOPUTHOM BELLECTBE,
3aBUCUT OT J0/N CBEXEWN MblIN, «BMPbIC-
HyTOW» B Mex3Be3gHoe 0651ako nepep,
caMbIM Ha4aJI0M €ro cxartus (konnancay)

8 BMB Ne5, 2008, cTp. 6

WNK B YK€ CNIOXUBLLEECS MPOTOMIaHeT-
Hoe 0651ako. JIOrmyHo NPeasioXnTb, YTO
B3pPbIB BAN3KO PacrosioXeHHOW CBepX-
HOBOI He TOJIbKO 060raTtui CBEXUM
BELLLECTBOM MPOTOCOJIHEYHYIO TyMaH-
HOCTb, HO 1 CcNOCOBCTBOBAN MPOLIECCY
ee coxatua. JoCTumxeHus actpoduankm
M CMYTHUKOBOW MJAHETONOrMMn, K KOTO-
pPbIM MOXHO OTHECTU MNEPBbIE pacyeThl
NMPOoLLEeCCOoB Kojinanca C y4eToM Bpalle-
HUS CXUMaeMbIX NPOTO3BE3[, UCCNeno-
BaHWs obnactei 3Be30006pa3oBaHUA
B Hawen [anaktuke, MHOMOYUCIIEHHbIE
CHUMKW noBepxHocTel nnaHeT ConHey-
HOW CUCTEMBbI 1 X CMYTHUKOB, N300uy-
IOLMX YAAPHbIMUY KpaTepamy — BCE 3TO
HarnagHO CBUAETENbCTBYIOT O NPaBuilb-
HOCTM OOLLIMX NOOXOO0B COBPEMEHHOM
Teopun GOPMUPOBAHUS MIAHET.

Hapsiny ¢ nccnenoBaHusimu, onpeae-
JMBLLUMMU OCHOBHYIO JIMHUIO Pa3BUTUS
r71aHETHOM KOCMOIOHWUM, CYLLECTBYIOT
HEeKOTOpbIE MPeaCcTaB/IeHUsl, KOTOopble
ceroaHsi He roJib3yrTCS LUNPOKUM Mpy-
3HaHuem. Tak, AnbBeH ¢ 40-x rogos
MPOLLLIOro Beka pa3pabarsiBas rurnore-
3y 0 TOM, 4YTO 0bpa3oBaHNe MIaHeTHOM
CUCTEMbI Ha BCEX 3Tariax onpeaensisioch
B OCHOBHOM 3JIEKTPOMArHUTHLIMU CU-
namu. Ho ansa artoro mononoe CosHue
JOJKHO ObI/I0O UMETb OYEHb CUJIbHOE
MarHUTHOe rose, no MOLYHOCTU B Thi-
CS14M pa3 MpeBbILLAaoLLEee COBPEMEHHOE
3HaveHue. [a3bl Mex3Be34Horo obnaka

naganm Ha CosHLe o AevicTBUEM ero
MPUTSIXKEHUSI, OCTENEHHO WOHU3UPO-
Ba/IMCh 1 110 MEPE YCKOPEHWS Nnoa Aevi-
CTBMEM MarHUTHOIO 10151 AO/IKHbI ObLn
repexoauTs OT NaaeHusl K 0bpatleHuno
Bokpyr CosnHua. [lNepBbiMyu — ele Ha
3HAYUTESIbHBIX EJIMOLIEHTPUNYECKMX PAC-
CTOSIHUSIX — VIOHU3UPOBa/INCh METaJl/Ibl
w apyrve BeLlecTBa, MELUNE HU3KNe
roTeHumasibl IOHU3aumm, a NnoCAeaHUM,
6/1mxKe Bcero K CBETWI1Y, MOHU3MPOBas-
cs1 Bogopoa. OgHako XUMUYECKUA CO-
craB riaHeT CO/THEYHOVI CUCTEMbI AAeT
KapauHaibHO OT/IMYHYIO KapTUHY pac-
npeneneHns kak Bogopoaa, Tak u 60-
siee TaXesbiX 3/1IeMeHTOoB. Bcereacraue
BTOro, PaBHO Kak v OrnpeaeseHHom 1c-
KYCCTBEHHOCTV psaa Apyrux npearno-
JIOXEeHW, runoresa A/lbBEHa cendyac
oYTU HE UMEET CTOPOHHUKOB. AHITIN-
ckui ydeHbii Mavikn ByniegpcoH (Michael
Wolfson) B 60-70-x rogax XX Beka rbl-
Ta/ics pa3BvBaTh rMNOTE3Y, COMIACHO
KoTopowi asisi rnosiy4eHusi CosiHUEeM rpo-
TOMJIaHEeTHOro BeLlecTBa TPeboBasioCh
coyeTaHue ero npPWiMBHOIO BJIVNSIHUSI U
3axBara VM CryCTKOB BELLECTBa, «Bbl-
PBaHHOI0» COJIHEYHBIM TPUTSIXKEHNEM
M3 rposieTaroweri MUMO O4YEeHb pas-
pexeHHovi npoto3se3anbl. OaHako, kak
m runotesa [kuHca, ata cxema MMeet
MHOro cnabbix MECT U He 0Jb3yeTcs
r1oryJsISPHOCTBIO.
(MpogonxeHne
B crieayoLliemMm Homepe)

310 nzobpaxeHne ConHua coctaBneHo u3 11 oTaenbHbIX
CHUMKOB, caenaHHbix 5 asrycta 2012 r. 6puraHCKumM GoTo-
rpagom NMonom SHapto (Paul Andrew) yepes crieLuasibHbii
Y3KOIMOJIOCHbIVi CBETODUIILTP, MPOMYCKAIOLMIA CNEKTPaslb-
Hyto nHmIo Hao.. Hyxe LieHTpa CoTHe4YHoro avcka BUAHO ra-
30B0O€ BOJIOKHO, umerollee bosiee HU3Kyo Temneparypy v
r103TOMY BbIrNSASLLEE TEMHbIM.

BNB
2012 asryct

HaLue OHEBHOE cBe-
TWUIO BHOBb MPEnoa-
HEcCno acTpoHOMaMm Cclop-
npn3. B Havane asrycTta
BONM3N BUAMMOIO LEHTpa
COJIHEYHOro aucka coop-
MNUpPOBanoChb OrpoMHOEe
(nnuHoii 6onee 800 ThIC.
kM — BABoe 6osblue pac-
CTOSIHMS Mexay 3eMnen u
JlyHOW) BOJIOKHO CpaBHU-
TENbHO XONMOAHOro rasa,
npoctupaslieeca B6AN3N
rpynn nateH ¢ HoMepamu
1535, 1538, 1540. Hawu-
6ornee 4eTKO 3TO BOJIOKHO
OblJI0 BUAHO B CneKkTpanb-
HOM NIMHUN UOHU3UPOBAH-
Horo Bogopoga Ha (656
HM) — Ha CHUMKax, cpae-

Ha ConHue npon3sowen
rMraHTCKNA BbIOpOC MaTepnn

NaHHbIX Yepes COOTBeTCTB'yIOLLLI/IVI
GUNbLTP, OHO HAMOMWHANO FUraHT-
CKWI TEMHBI Pa3noMm.

Ha camom pgene 310T «pasnom»
npeacTaensetr coboi npoTtybepaHed,
cocTosAlLMA 13 BewlecTea, bonee Xxo-
JIOOHOIr0 OTHOCUTESBHO NeXallleit Huxe
nosepxHoctn ceetuna. C TeyeHnem
BPEMEHU OHO YAaCTUYHO «BbINano» 06-
paTtHo Ha CosHLLe, @ YaCTUYHO YCTPEMU-
JIOCb B MEXMJIAaHETHOE NPOCTPAHCTBO B
dopme conHeyHoro BeTpa. JOCTUrHYB
3emMsu, NOTOKN NOHU3UPOBAHHOIO rasa
BTOpraloTcsl B ee MarHutocdepy, Bbi3bl-
Basg MarHuTHble 6ypu 1 NONsSiPHbIE CUS-
HuA. B 9TOT pas nocneacTems Bbibpoca
Mbl OLLYTUM B CEHTAOpe, OfHAKO BPAL,
JIN OHM OKaXYTCS1 CTOJb Xe BrneyaTnsio-
LMK, KaK «MOPTPETbI» U3BEPTHYBLLIErO
WX KaTakm3ma.

http://wselennaya.com



[lonyyeHo camoe getansHoe
n3obparkenHne nosepxHoCTn ConHua

ybopbutanbHblil TENEeckon, 3a-
nyweHHblin NASA 11 wuwona c
MOMOLLBbIO reodn3n4eckon pakeThl,
npenocTaBua B pacnopsXkXeHue yye-
HbIX camble MoApOOHblIE Ha ceroa-
HAWHWIA OEHb CHWUMKU COJIHEYHOM
noBepxHoCcTu. PaHee «aepxartens-
MU pekopaoB» B 3ToN o6nactu Obinn
cneumannsvpoBaHHbie Ha3em-
Hble MHCTPYMEHTbHI — B 4aCTHOCTMU,
LIBEOCKUI FeNnmocKon C MEeTPOBbLIM
obbekTuBoM (ob6cepBaTopusa Pok e
Jloc Myyayoc, KaHapckue ocTtpoBsa),
ABNAOLWMACS BTOPbIM MO BENUYUHE
NNH30BbLIM TENECKOMOM MJaHeThl.
HoBble wn3006paxeHus MNOATBEpP-
OUNN NepPCnekKTUBHOCTb TEXHOOTN
BbICOTHbIX pakeT, MNpeasioXeHHOMN
NASA onqa pacwupeHus amanasoHa
aCTPOHOMUYECKUX HabnoaeHuin un
3bPeKTUBHO O0MNONHAWEN Mnpo-
rpaMMy KOCMUYECKUX COJTHEeYHbIX
ob6cepBaTopuii, B pamkax KOTOpo
ceivyac pabortaet annapat SOHO' n
cnyTHuk SDO.2 AnoHckMe acTpoHO-
Mbl HabnogatT CoHLE C MOMOLLLbIO
COOCTBEHHOro opbuTanLHOro Tene-
ckona «XuHopae».®

' HaxopmTcs B narpaHxesoii Touke L, cuctembl
3emnsa-ConHue» — BIMB Net, 2008, cTp. 27; Ne8,

2010, ctp. 6

< BMB Ne2, 2010, cTp. 26; Ne5, 2010, cTp. 17
“BIMB Ne10, 2006, cTp. 20; Ne4, 2007, cTp. 25

DOPYM #* [KHAM * ApxuBbl

Hosbin  Teneckon Hi-C  (High
Resolution Coronal Imager) 6611 ycTa-
HOBJNIEH Ha BOPTY pakeTbl, CTapTOBAB-
wen ¢ nonurorHa Yant CaHa3 B wTaTte
Hbio-Mekcuko. Annapat Becom 210
KI 1 OAVHOM 3 M Haxoauncs «B CBO-
60OHOM noneTe» Ha NPOTAXeHun 620
CeKyH[, B TeYeHue KOTOPbIX OH CMOr
caoenatb 165 cHumkoB. Teneckon Obin
HaBe[eH Ha OOHYy M3 akTUBHbIX COJ-
HEeYHbIX obnacTen, KOTOpyl cneuu-
aNICThl XOTAT U3Y4YUTb B AUHAMUKE,
O H4ero UM HyXHbl ee aeTalibHble
n3obpaxeHus. @oTorpacdupoBaHue
BENOCb B JajibHeM ynbTpaduonerte
(oTa yacTb criekTpa 0COOEHHO «4yB-
CTBUTENbHA» K W3MEHEHUSM COJl-
HEeYHOU aKkTUBHOCTMK).* PaspelleHue
NOJly4EHHbIX CHUMKOB B UCCef0BaH-
HOM Amana3oHe NO3BOJIUIO PaCCMO-
TpeTb getanu pasmepom Ao 220 kM,
4YTO MOYTU BNATEPO MPEBbILLIAET pas-
peLaloLLyto  cnocoBHOCTb  WHCTPY-
MEHTOB, yCTaHOBNEHHbIX Ha SDO, He-
CMOTPS Ha TO, 4TO OHW UMEIOT MOYTU
Takyto Xxe anepTypy (okono 25 cm).

3epkana ONTUYECKOW CUCTEMBbI
Hi-C wnmeloT BbICOKOKAYEeCTBEHHbIE
onTuyYeckue NoBePXHOCTU. OHU Obinun
M3roTOBMEHbI MPU y4acTUM Komna-
Hunm L-8Com/Tinsley Laboratories

4BMB Ne3, 2012, cTp. 5

COAHEYHASICNCTEMA

(Puvumona, Kanudophusa). KoHcTpyn-
poBaHMemM CcOOCTBEHHO Teneckona
3aHVManCh MHXeHepbl LeHTpa Map-
wanna, a Takxe onTukn n3 YHmBep-
cuteta Anabambl 1 CMUTCOHNAHCKOM
acTpoduanyeckon obcepBaTopumn
(Kembpuox, wraTt MaccauyceTtc).
leodpusnyeckne pakeTbl nNpeno-
CTaBNHAOT chneumManucTtaMm CcpaBHU-
TENbHO [eleBblii cnocob BbiBOAA
aCTPOHOMMYECKMX MHCTPYMEHTOB 3a
npegens 3eMHON aTtmocdepbl And
npoBefeHns nccnegoBaHnii kocMmoca
B TeX CrekTpasbHbIX AManasoHax, Ko-
TOpble OHA HE NMPonyckaeT K NoBepx-
HocTu 3emnu. Boobasok Takme 3any-
CKW MOTyT ObITb YyOOOHBLIM CNOCOO0OM
TECTUPOBAHUSA HOBbIX KOCMWYECKNX
TEXHONMOrMM nepesn MCnosib30BaHUEM
VX HA CMYTHUKAX UKW MeXMIaHeTHbIX
30HAax.
UctodHuk:
NASA Telescope Captures
Sharpest Images of Sun's Corona.
— NASA Press Release,
20.07.2012.

CHumMoK y4acTka rnosepxHocT CosHua ¢
HanboJsiee BbICOKUM PaspeLueHnem, AOCTUr-
HYTbIM K HacToOsILLeMy BPeMeHu, caenasn Ho-
BbIVi Cy6OpOUTAsIbHBI COJTHEYHbIN Te/IeCKOr
NASA Hi-C (High Resolution Coronal Imager).
®dororpaguposaHie BENOCH B AabHEM Yilb-
TpaguoneToBom Aunana3oHe. Teneckor, uc-
r0JIb3YIOLLNI B CBOEU KOHCTPYKLIMM MOCEA-
HUe AOCTUXEeHWUST TeXHOory, Bbl 3aryLeH
11 wmons ¢ nonvroHa Yaut CaHas (White
Sands Missile Range) B wtare Hbto-Mekcuko.
lNony4eHHble n3006paxeHuns: MokasbiBaloT Au-
HaMU4ecKyto CTPYKTYpPY COJIHEYHOU armo-
cpepsbl ¢ HeBUAaHHOM paHee aeTann3aLumnen.

BNB
asryct 2012

NASA
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Ha Mapc npuosLIa
HOBAs MOOMIBHAA TA00PATOPHLA

6aBryCTa 2012r. noBepxHocTn Mapca
KOCHYJIUCb KOJleca aMepUKaHCKOro
poBepa Curiosity («J1to60MbITCTBO» Nn
«JTlo6O3HATENbHOCTbL») — CaMoro Ts-
Eeoro n camoro CAOXHOro asTomaTu-
yeckoro annapaTa U3 Bcex, koraa-nmbo
OTMPAaBNABLUNXCS 3EMHbIMU  Y4EHbIMU
Ha apyryto nnaHeTy. Curiosity coBepLunn
nocagky B 5:32 UTC y nogHOXMs ropbl
BbICOTOM 5 TbIC. M 1 AnameTpom 155 km
BHYTpW KpaTepa lenna (Gale).

MSL (Mars Science Laboratory —
«MapcunaHckasa HayyHas nabopatopus»)
— wmuceua NASA no wuccnenoBaHuio
Mapca, B pamkax koTopoi byaeT 3aaei-
CTBOBaH MapCOXO[, TPETbEro noKone-
Hus. Ero HaseaHue 6bis10 BbIOpaHO B Mae
2009 r. no pes3ynsTaTam BCceaMepukaH-
CKOrO KOHKYpCa, KOTOpbIi Bbirpana 12-
netHsas Knapa Ma (Clara Ma) us ropogka
JNnnekca B witate Kanzac.! Tenepb Ha
CHYETY aMEepUKaHCKOro KOCMUYECKOro

' BMB Ne6, 2009, cTtp. 20

BMNB
2012 asryct

BEIOMCTBA YETbIPE YCMELLIHbIX MUCCUA
no gocrtaske Ha Mapc MobBUbHbIX anna-
patoB: B 1997 r. Tyaa npubbin Mapcoxos,
Sojourner,? a B 2004 r. — gBa oaMHaKo-
BbIx annaparta Opportunity n Spirit (B
pamkax nporpammbl Mars Exploration
Rover).® PH Atlas V NeAV-028, otnpa-
BMBLUAA MSL Ha MexnnaHeTHy Tpaek-
TOpUIo, cTapToBana 26 Hosbpsa 2011 . B
10:02 EST (15:02 UTC) co craptoBoro
komnnekca SLC-41 ctaHumm BBC CLUA
«MbIc KaHaBepan».*

Curiosity yacto CpaBHMBaIOT C He-
6onblM aBTomMobunem. Jenctesutenb-
HO, ero gfivHa 6e3 ydeta MaHunynaTopa
pocturaet 3,0 M, wupuHa — 2,77 M, a
BbICOTA C Ma4yTol C Tenekamepamm —
2,13 M. Cuctema ABMXEHUSA MOCTPOEHA
cxoaHo ¢ mapcoxogamu MER v nmeert B
CBOEM COCTaBe LIeCTb BEAYyLLMX KONec
anameTpom 0,51 m ¢ rpyHTO3aLenamu,

2 BlMB Ne4, 2008, ctp. 13 .
3BMB Nel, 2004, ctp. 22; Ne9, 2009, cTp. 22
4BMB Nel12,2011, cTp. 22

NMPUYEM YETbIPE U3 HUX — OPUEHTUPYE-
Mble. MakcumanbHas CKOpOCTb HOBOIO
annapata — 4 cm/c.

B omwmume ot nporpammbl  Mars
Exploration Rover, 0HO 13 rMaBHOM Lie-
Neli KoTopow 6bii MOUCK BOAbI HA cocen-
Hel nnaHete, Curiosity OoMmkeH BeCTn
MOWCK CNEedOB XU3HW, cobupaTb CBe-
OeHus, HeobxoauMble A MOArOTOBKM
K BblCagke yenoBeka Ha Mapc, a Takke
nccrnegoBatb  MapCUAHCKUA - Kvmat
n reonormo. OCHOBHas Lenb NpoekTa
chopmynmpoBaHa Tak: uccnenoBaHve
1 onmMcaHne KOHKPETHOro parioHa Map-
ca 1 NpoBepKa HAIMYNA Tam B NPOLLSIOM
WA HACTOSILLEM MPUPOAHBIX YCTOBUNA,
OnaronpusTHbIX ONs  CyLLLEeCTBOBaHMWSA
XU3HM (BOOA, SHEPTUS, XUMUYECKNE VIH-
rpeguenThl). MNpoLLe roBops, K ctTapomy
JIO3YHIY MApPCUAHCKMX MUCCU  «ULLN
Boay» MSL po6aBnseT HOBbIA — «ULLA
yrnepon». buonornyeckuin noteHuman
30HbI MOCAAKM NPEACTOUT ONpenenvTb
MCXOOs U3 HaIMynsa 1 Komyectsa op-

http://wselennaya.com



raHVYECKNX COEOVNHEHUI N XUMUYECKMX
3/IEMEHTOB, KOTOPbIE, HAPSAy C KNCAO-
POAOM U BOAOPOOOM, SABASIKOTCS OCHO-
BOW >XWN3HN 3EMHOro TMna — yrnepoaa,
asoTta, pocdopa u cepbl (C, N, P 1 S),
1 NyTeM Moucka ee BHELUHUX NposiBie-
HUI. [NapannenbHbIMU 3aa4amMun CTaHyT
OnucaHue reosiornm N reoXMmnmn panoHa
NnocaKm Ha BCEX BO3MOXHbIX MPOCTPaH-
CTBEHHbIX MacwTabax, nuay4yeHue nna-
HeTapHbIX MNPOLECCOB, KOTOPbIE MO
VMETb OTHOLLEHWE K XM3HU B MPOLLISIOM,
a Takxke oueHka paavaumoHHon obcTa-
HoBku. OCHOBHast M1CCUs annapara, co-
rAaCHO M1aHy, A0/MKHA NPOASIUTLCS OAMH
MapCuaHCKU rof, (687 3eMHbIX CYTOK).
He BxoosaT B nporpamMmmy paboT no-
WNCKWN XWN3HEHHbIX GOPM — HW B BUAE
MWKPOOPraHn3MoB, HW MyTEM peru-
cTpaunn BUOXMMUYECKMX MPOLLECCOB
(kak 970 NbITanuck caenatb B 1976 1. ¢
nomoubto annapatos Viking®). OgHako
ecnn MSL pokaxeT noTeHumanbHyo
NPUrogHOCTb UCCNeayemMoro parioHa
0151 XXM3HW, B AaNbHENLLEM MOTYT ObIiTh
NpeanpuHSTLI akcneanumm ons 6uoso-
rMYeCKNX TECTOB «HA MeCcTe» Uiu Ans
[0CTaBkM 06pas3LoB rpyHTa Ha 3emJiio.
[MpoekT MSL — camas macwtabHas
amepukaHckas muccust Ha Mapc, ctaBs-
LIasi BEPLUMHON ANNTENBHOM 1 YCNELLIHOM
nporpamMmmbl U3yyeHnst KpacHoi nnaHe-
Tbl. Ha nepBom aTane 3Toi NporpaMmmbi
CLUA npoBenn cbemky U 30HOMPOBA-
HWe MiaHeTbl C NPOJIETHLIX TPAeKTopUiA
(Mariner 4, 6 n 7)® n ¢ apeougHTpuye-
ckoli opbuTkl (Mariner 9,7 Viking 1 n 2),
a Takke UCCnefoBaHMe MapCUaHCKOro
rpyHTa Ha NpeamMeT HaMMyYng B HEM Npu-
3HAKOB XW3HW B [ABYX TOYKAX NMOBEPXHO-
ctn (Viking 1 1 2, nocagoyHbie Moaynm).
CoBpeMeHHbIl 3Tan Hadvancs 3any-
CKOM B CceHTs6pe 1992 1. 60bLLIOro op-
butanbHoro annapata Mars Observer
C KOMIMJIEKCOM U3 LLIECTU HAYYHbIX MPU-
60opoB. K coxaneHuio, oH 6bii1 NoTepsiH B
pesynbTaTe aBapuu ABUraTenbHOM ycTa-
HOBKM B aBrycte 1993 r., 3a HECKO/bKO
OHen [0 Bbixoga Ha opbuTy CnyTHMKa
nnaHeTol. flocne 3Toro cneuvanncTbl
peLumnn caenaTb CTaBKy Ha Masble KOC-
Mudeckme annapatbl (KA), pacnpepe-
NMB MeXay HUMU 3adadu normbLuero
Mars Observer 1 fONOMHAS X HOBbIMMN
vnccnenosaHvamMun. lNMepeoiM cTan Mars
Global Surveyor,2 koTopbliii 611 ycneLHo
BblBEOEH Ha paboyyto opbuTy B MapTe
1999 r.  npoaykTMBHO paboTan Ao Hos-

°BIMB Ne6, 2006, cTp. 16
5BMB Ne1, 2005, ctp. 26; Ne6, 2005, cTp. 37
7BMB Ne9, 2005, cTtp. 30
8BIMB Ne10, 2006, ctp. 5; Ne1, 2008, cTp. 31

Mopym # KHMM = Apxisbl
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MecTo nonagku

Ha atom wu3obpaxeHun, caenaHHom kamepou HIRISE kocmuyeckoro annapara Mars
Reconnaissance Orbiter, nokaszaHo mecTo riocanku mapcoxoaa Curiosity (NASA) n y4actku,
KOTOpPbIe yHeHble XOTST uccaenosarb. Mapcoxos coBepLUn 1ocanky BHYTPU MapCcuaHCckoro
kpatepa levin (Gale) 6 asrycta B mecte, OTMEYEHHOM 3€J1eHOU TOYKON — eMy MPUCBOUIN
ums «MennoyHarig» (Yellowknife). Tenepb OH ABUHETCSI B CTOPOHY MECTHOCTY, OTMEYEH-
HOU CUHUMM TOYKaMu, KOTOPOU fanu Ha3saHue «[neHenr» (Glenelg), oanHakoBo Yutaemoe
«Tyaa» n «0bparHo», rae pacrnosioXeH CThiK TPex BUAOB naHaiuagra. [pynna conpoBoxae-
HUWS peLunsa, 4To MOOWIbHbIV annapar noceTuT ero ABaXAbl MNPy ABVXEHUU B Pa3/iNyHbIX
HanpasneHusix. [Janee posep byaeT HanpasieH K y4acTky ¢ riomeTkou «Base of Mt. Sharp»,
npezacTasaswoLemMy cobou eCTeCTBeHHbIN pa3pbiB B AoHax, oTkyaa Curiosity cMoxeT Haq4arb
nccnenosaHune noactynos kK «OcTpori rope» (Mount Sharp). ¥ ee ocHoBaHusi pacronoxeHbl
CJIOUCTbIE XOJIMbI U [1/1aTO, UCCeA0BaHNE KOTOPLIX MOMOXET YYEeHbIM MOHSITL reosornye-

CKYIO NCTOPUKO pervioHa.

6ps 2006 r., ocyLlecTBnAs 0630pHOE U
pertansHoe ¢dotorpadupoBaHme, Bbl-
COTHYIO CbEMKY C MCMOSIb30BaHMEM Nna-
3EepHOro anskTMMEeTpa U KapTupoBaHUe
MWHEpPanbHOro cocTarBa MOBEPXHOCTU.
OcTtaBasicb BrnosiHe paboToCrnocobHbIM
yepes gecdartb NneT nocne craprta, MGS
Obin yTpayeH B pesysibtaTe owmnbKn npu
0BHOBMEHMM BOPTOBOIO NPOrPAMMHOro
obecneyeHus.?

B anpene 2001 r. B NASA co3spanu
pabouylo rpynny nas onpeneneHus
uenemn, 3agady U NpUMEpPHOro cocrasa
Hay4HOro o6opyaoBaHNUst «yMHOMO» Mo-
capoyHoro annapata MSL (Mars Smart
Lander), 3anyck KOTOpOro HameTun Ha
neto 2007 r. TpeboBaHusa K HEMY 3BY-
Yanu Tak: OH O0JIKEH OblTb CNOCOBHbLIM
COBepLUaTh YrNpasnsiemylo nocaaky He
Donee 4em B 5 KM OT pacyeTHO TOUKM,
[OCTaBNATb HA MOBEPXHOCTb MOJNE3HbIN
rpy3 maccon oo 800 kr, a MCnonb3o-
BaHMWe pPaaMon30TONMHOrO UCTOYHMKA
nUTaHUS O0JSIXHO obecrneynTsb ero sce-
CE30HHYI0 paboTy Ha MPOTSXKEHUU MU-

9BMB Ne12, 2006, ctp. 30

HUMym 360 3eMHbIX cyTOK. B kavecTtse
rpysa paccmartpvBanacb MobusbHas
nnatdopma, HaueneHHas Ha uccne-
OOBaHWe naneokammMara U BO3MOXHbIX
NPU3HAKoB paHee CylleCcTBOBaBLLUEeMn
XXM3HW B panoHax ApPeBHUX 03ePHbIX NI
MOPCKUX OTJIOXKEHWIA; BTOPOW BapuaHT
— MHOrOLENEBON CTaUMOHAPHBIA KOM-
MIeKkc C yCTaHOBKOW Ans OypeHust Ha
rny6uHy 1o 10 M 1 ManbiM poBEPOM )19
[OCTaBKM OOMOJHUTESbHBLIX 00Pa3LoB, a
Takke nccnefoBaHns panoHa nocaaku.

K Hauwany 2002 r. 66110 peleHo, 4To
LenecoobpasHo co3[atb  O0JSrOXN-
BYLLYIO MOOUNbHYIO nabopaTtopuio C
nuTaHMem OT PaaMonN30TOMHOIO reHe-
patopa. 9To noTpeboBaso OTCPOHUTL
3anyck o ceHtsa6psa 2009 r. OgHo-
BPEMEHHO M3MEHWSIOCb UMS MpPOEKTa
(Mars Science Laboratory), xota ab6-
OpeBuaTypa octanach NpexHe.

B despane 2003 r. 66111 chopmynn-
pOBaHbI YeTblpe BO3MOXHbIE cTpaTerum
Hay4HbIX MOMCKOB Ha Mapce, Kaxao
13 KOTOPbIX COOTBETCTBOBASIN Pa3Hble
uenn MSL 1 paiioHbl ee NpeacToaLlen
paboTbl: MOUCK CNeaoB MPOLLON XN3-

B8MB
asryct 2012

NASA/JPL-Caltech/Univ. of Arizona
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HW, UCCNedoBaHWe rmapoTepMabHbIX
MPOSBAEHWUIN, MOUCK CErOQHALLHEN XIN3-
HW 1 N3yYEeHME 3BOJSTIOLLMN MNAHETHI.

B HOsi6pe 2003 r. npoekT nepeLien
c 9Tana npopaboTku B CTaAMiO KOMIO-
HOBKW, B BtoaxeTe Ha 2004 durHaHCco-
BbIl FO[, HA HErO BrNepBble Dbl Bblae-
JNIeHbl 3HaYnTENbHbie cpeactea — 118
MIH. gonnapos CLLA.

B aBrycte 2005 r. Havancs atan pea-
M3aLmm NpoekTa, TO0 eCTb AeTallbHOro
NMPOEKTUPOBAHUS, U3rOTOBNEHUS U UC-
nbitaHnii KA. OCHOBHblIE KOMMOHEHTbI
nocafo4HoOro Moayns paspabartbiBannch
B JPL, a co3maHune cuctemMsbl, obecnedu-
BatoLLLen ero Bxoq B atmocdepy Mapca
1 6e3o0nacHoOe aspoaMHaMMYECKOe Top-
MoxeHune, B mapTte 2006 r. Obi1o nopy-
4yeHo komnaHuu Lockheed Martin Space
System. O6uwas ctoumocTb MSL Toroa
Obina oueHeHa B $1,3 mnpa,.

K HacToswemy BpemeHn obLias cto-
MMOCTb nNpoekTa goctuma $2,476 mnpa.
— noytu BABoe 6osbLue, YeM Npeano-
naranocb natb et Haszaa. Okono $1,8
MJIPA. N3 HUX MPUXOAUTCS Ha pa3paboT-
Ky KA 1 Hay4yHOW annapartypbl, OCTaslb-
HOe — Ha 3anyck WU COMNPOBOXOEHME.
Hoas muccus k Mapcy oboLunach npak-
TUYECKW B TAaKYHO XXE CYMMY, YTO U IEBSATH
npeabiayuix nyckos mexay 1992 un
2010 r., LOCTUIHYB YPOBHS YHUKaSIbHbIX
NpoekKToB (narMaHckoro kiacca.

MSL n B camom aene npeBOCXOauT
BCEX CBOUWX MPEALUECTBEHHWKOB, U He
TONBKO MO CNOXHOCTU, HO U MO Macce,
OTMPaB/IEHHOM K Apyron nnaHete. Ecnn
Mars Observer «noTaHyn» Ha 2487 kr, a
MRO Becun 2180 kr, TO cTapToBasi Mac-
ca HOBOrMO MapCuaHCKOro annaparta
paBHa 3839 kr. 113 HUX Ha NepeneTHyto
CTyneHb, obecneymBatoLLylo noneT no
MEXMNIaHETHOW TpaekTopuu (BKItoYas
ee Koppekummn), npuunock 539 kr, Ha cu-
cTemMy obecneyeHus Bxoga B atmocde-
py, TOPMOXEHUs 1 nocagkn — 2401 kr, n
cob6CTBEHHO poBep nmeeT maccy 899 kr.

MakcumaneHbii anameTp KA (nobo-
BOr0O 3KpaHa A9 TOPMOXeHUst B Map-
CuMaHckon artmocdepe) cocTaBnsier
4,50 m, ero Bbicota — 2,95 m.

Pasvep HoBOro mapcoxoga no-
3BOSINAT pa3MecTuTtb Ha Hem 10 Hayu-
HbIX NPMOOPOB CyMMapHOIA Maccoi 75
kr — B 15 pa3 6onblue, Yyem Ha Spirit n
Opportunity:'® 3 oCHOBHblE 1 2 BCMIOMO-
raTenbHble Kamepbl, CUCTEMY aHaun-

10 Pogep Opportunity, yxxe noytu 9 net paborato-
Wnii Ha noBepxHoCTM Mapca, umeeT KOMMIEeKT
Hay4yHOn annapaTypbl obuieli Maccoi Bcero
5 Kkr; macca ogHoro aHanuaartopa SAM Ha 6opTty
Curiosity coctasnset 40 kr

BMNB
2012 asryct

3a obpasuos Sample Analysis at Mars
(SAM), cnocobHyio onpeaensitb CocTaB
0TOBPaHHbIX NPO6 NyTeEM pacLlenneHns
(ee HasBanu rnaBHbIM WHCTPYMEHTOM
Mapcoxoa), pasnuyHblie nNpmubopbl ans
M3MepeHUs ypoBHS paauauun. OauH
U3 WHCTPYMEHTOB — HEWTPOHHbIN ae-
TEKTOP O/ MOUCKOB BOAbI MOA CJIOEM
rpyHTa — 6bi1 NpenocTtasneH «Pockoc-
Mocom». Takke Ha Curiosity yctaHoBne-
Ha pyka-MaHunynaTop AnvHon 6onee 2
M, KOTopasi MOXeT cobupatb obpa3sLpl
rpyHTa ong vx aHannaa B kamepe SAM.
OHa HeceT Typenb Maccom 33 Kr ¢ AByMS:
Hay4HbIMU NpMBopamMmn 1 TPEMSA UHCTPY-
MEeHTaMu U151 KOMKW rpyHTa, dppesepo-
BaHWS KaMHel 1 ApobneHns obpasLLoB.

Mpubopbl Curiosity noppasnensoT-
€Sl Ha 0630pPHbIE MHCTPYMEHTHI (pasme-
LLIEHHbIE Ha MayTe Ha BbICOTE OKOS0 2 M),
KOHTaKTHbIE (BbIHOCUMbIE K 0ObEKTY UC-
CnefoBaHvs C MOMOLLBIO MaHUMYASTO-
pa) n aHanuTu4eckme (ong aHanmaa o6-
pasuoB rpyHTa n atmocdepsl Mapca). B
3Ty Knaccndunkaumio He BXOOAUT OECaHT-
Has kamepa, paboTatoLlas Ha aTane cry-
cKa, a Takke npubopbl paarauoHHOro
KOHTpONS U MeTeoHabnoaeHuin. Kpome
TOro, Ha NOBOBOM 3KpaHe Cryckaemo-
ro annapara yCTaHOBJMIEHbl AATYMKN ONS
perncTpaumm ycnoBuii rmnep3BykoBOro
BXOAa 1 noneta B atMmocdepe.

JNleBass 063opHas kamepa M-34 c
bOKyCHbIM paccTosiHuem 34 MM U cBe-
Tocunon 1:8 umeer none 3peHua 15°
no Beptukanu 1 18° Mo ropu3oHTaNn.
[Mpaeas kamepa M-100 (dokyc 100 mm,
ceetocuna 1:10) vmeeT none 3peHus
5x6°. Ee paspelueHve CoCTaBnseT OKO-
no 7,5 cm Ha panbHoct 1 kM 1 0,15 mm
Ha PaccTosHUM 2 M, 4YTO MO3BOJSIUT UC-
nosib30BaTh €€ U1 MOUCKa UHTEPECHbIX
06bekToB uccnenoBaHus. Obe kamepbl
MOryT OKYCMPOBaTLCH HAa 0ObEKTaX Ha
paccTossHUK oT 1,8 M 10 6ECKOHEYHOCTU.
B 1x KOHCTpYKUMM NPUMEHEH BCTPOEH-
Hbln 6ariepoBCKkUiA GUNLTP, MO3BOSSIO-
WNin  OOHOBPEMEHHO PErncTpMpoBathb
KPaCHbI, 3€M1EHbIA N CUHUIA KOMMOHEHT
n3006paxeHnss Ha NpUEeMHOM mMaTpuLe
dupmbl Kodak pasmepom 1600x1200
3MIEMEHTOB. JTOT PEXUM MPUMEHSIETCH
COBMECTHO C LUMPOKOMOJSIOCHBbIM CMEH-
HbIM (PUNBTPOM; MOMUMO HEro, UMEeeTCs
elle 7 cBeToPUNLTPOB, N3 KOTOPbIX TP
(440, 525 1 1035 HM) — 0bOLWwMe onsa obe-
X kKamep, a 4 — nHavBuayanbHble AN
KaXka0m N3 HUX.

M-34 MOXeT CHUMaTb LIBETHYIO KPY-
roByt0 nmaHopamy Ao BbicOTbl 60°, co-
ctosilyo 13 150 kagpoB, NPUMEPHO
3a 25 MuHyT. [peoyCcMOTpeH Takxke

PEXNM BUOEOCHEMKU C LUNPUHON Ka-
apa 720 nukcenem M CKoOpocCTblo 4-7
KagpoB B CEKyHAy, B 3aBUCUMOCTW OT
akcnoauumn. Kaxpgas kamepa umeer
dnaw-namaTte oobemom 8 ', a Takxe
COBCTBEHHbIN 610Kk 06paboTkn 1 cxa-
TUS N3006paxeHnit, GYHKLMOHUPYIOLLINIA
HE3aBMCMMO OT OCHOBHOIC KOMIMbIO-
Tepa mapcoxona. bnoku anekTpoHukn
MastCam u ewwe asyx kamep MARDI un
MAHLI (Toxe pa3paboTaHHbIX KoMMa-
Huen MSSS) aHanormnyHebl.

PaboTocnocobHOCTb netekTopa
anbbenHbix HerTpoHoB DAN, cospaH-
HOro B IHCTUTYTE KOCMWYECKUX UCChe-
nosaHui Poccuinckon Akagemnun Hayk
(MK PAH), yxe noareBepxnaeHa. Nep-
BOE BKJTIOYEHME ObISI0 KOPOTKNM; MO3XKE
OH OyOeT BKJIHATbCA U BbIK/IOYATLCH
B COOTBETCTBMM C rpadukom paboTsbl.
Poccuiicknii npubop cTtan ogHUM u3
[BYX «MHOCTPAHLIEB», YCTAHOBJEHHbIX
Ha Curiosity; BTOpoli — MeTeocTaHuus
REMS — paspaboTtaH B VicnaHuu.

DAN cnocobeH onpenensaTb coaep-
XaHue B rpyHTe Bogopoaa (a 3HauuT
— 1 BOOpl), @ Takxke rmapaTtnpoBaH-
HbIX MUHepasnoB. Y4acTku C BbICOKOM
KOHLIEHTpauuVen 3Tux BewecTB npemn-
CTaBNSOT HanmbonblNA UHTEpec ang
y4eHbIx. [MpuHumn paboTbl aeTekTopa
3akJlo4aeTcs B TOM, 4TO OH obny4yaeT
MOBEPXHOCTb MJIaHETbl HEUTPOHaMU
BbICOKMX 3HEPrun, a 3aTtem no CBOMN-
CTBY MOTOKa BTOPMUYHbIX HEUTPOHOB
aHanuanpyet obnyyaemble nopofbl. OH
CMOXET «M04yBCTBOBATb» NMPUCYTCTBUE
BOZbl AaXE NMpY MUHMMAaJNTbHOM COaep-
XaHuu. Takas TexHonorus yxe 6bina
onpoboBaHa paHee Ha ABYyx Npubopax,
paspaboTaHHbix B UKW PAH. MNepBbiii
13 Hux — HEND — yxe Gonee 10 net
paboTaeT Ha apeoLEeHTPUYECKON Op-
ouTte, Ha 6opTy 30HAa Mars Odyssey. C
€ro NOMOLLBIO YHEHbIE YCTAHOBWUAU, YTO
B BbICOKUX LUMPOTax KpacHom nnaHeThbl
MPUCYTCTBYET TOJICThIV CNIOM BOASHOIO
nepga. A petektop LEND, yctaHoBneH-
HbIi Ha 30HAe LRO, ' Hawen nen B kpa-
Tepax BO3fie JIyHHbIX nostocoB. Mpu-
MeyaTenbHo, 4To cneuynannctel NASA
BblOpanu Ons nocagku mMapcoxona
panoH, rae nbaa NpakTuyeckn HeT. ATo
CAENaHo aNsi Toro, 4Tobbl CHU3UTL BE-
POATHOCTb 3apaxeHus Mapca 3eMHbiI-
MU MUKPOOPraHn3Mamu.

MIMNyNbCHbIN  HEWTPOHHbLIA  TeHe-
patop [OAH-UHI, n3rotoBneHHbln BO
BHWW aBTomatukn nmenun H.J1.[yxosa
6yneT npoBOAUTL U3MEPEHUsT BAOJb

"BMB Ne6, 2009, ctp. 2; Ne11, 2010, ctp. 5
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Tpaccbl Mapcoxofa BO BPeEMHA [Jiv-
TeNbHbIX CTOSIHOK M OCTaHOBOK, 4TOObI
onepaTMBHO OLEHMBATb COAEpPXaHune
BOMbl U r’MapaTUPOBAHHbIX COEOVNHEHW
B rpyHTe. [1pn 06HapyXeHUN y4aCTKOB C
MOBbILLIEHHOM BNAaXHOCTbIO ByayT npo-
BOOAUTBLCS X AeTaNbHble NCCNeN0BaHNA
apyrumm npubéopamm.

HOBbIM 1 OYEHb WHTEPECHbLIM WH-
cTpymeHTOM MSL aBnfetcs aHanu-
3aTOp 9JIEMEHTHOrO COCTaBa MOPOL,
ChemCam, pacnonoXeHHbIh Ha MayTe
psinom ¢ kamepamu. OCHOBHas ero 3a-
naya — BbIOOP cpeau OKPyXatoLmx
nopon Haubonee WHTEPECHbIX ANK
noapoBbHOro  XMMUYECKOrO  aHanuaa.
Mpubop nmMeeT B CBOEM COCTaBe WH-
dpakpacHbiii nasep, CNOCOOHbINR CKOH-
LEHTPMPOBATb Ha ONpPeaeNeHHOoN ToYKe
o6pasLa MOLWHOCTb, 4OCTATO4HYIO ANd
1NCrnaperns ero BEPXHEro Cros, u crek-
TPOMETP ANsa perncrtpaumm cnekTpa
obpasoBaBLueinics nna3mbl. J1asepHblii
VMMNYNbC MNPOAOSIKUTENBHOCTBIO 5 HC
1 MOLHOCTLIO 6onee 1 MBT nanyyaet-
CS 4Yepe3 TeNleCKOMNMMYeckyld CUCTeEMY
c aneptypoii 110 MM, KOTOpasa Takxe
CNY>XUT AN9 Npuema OTBETHOIO CUrHa-
na v Ans KOHTPOJbHOM CbeMKM 06pas-
ua Ha matpuuy pasdmepom 1024x1024
nukcens.

M3nyyeHre ncnapeHHoro BeLecTsa
no LLIEeCTUMETPOBOMY OMTOBOSIOKOHHO-
My Kkabeno nepenaeTtcs Ha TpW criek-
TpOMeTpa, pa3MelLleHHble B KOpryce
Mapcoxofa, rae OHO paanaraeTcsl Ha
6144 cnekTpanbHbIX kaHana B guana-
30He o1 240 no 850 Hm. CnekTpbl No-
3BONSIOT  ONPEenennTb  3NIEMEHTHbIN
COCTaB Nna3mMbl — B MNEPBYIO oYepedb
KONMYECTBO HATPUS, MarHus, antomu-
HUS, KPEMHUS, KanbUus, Kanus, TUTaHa,
MapraHua, xenesa, 6epunnus, nuTus,
CTPOHUMS, cepbl, asoTa un docdopa.
MHorokpaTHasa «cTpenbba» no oaHoOW
1 TOW Xe TOYKe YNyHLIaeT HaOeXHOCTb
onpegeneHns, a Takke NO3BoNAET yaa-
NINTb CNOW MNbINV UAN PXaB4YnHbI N Be-
CTW aHanM3 CKPbITbIX N0, HAMU NOPOA.
ChemCam Takxe criocobeH onepaTtmB-
HO onpenenaTb coaepxaHue B obpasue
K1ucnopoaa u Booopoga M OOHO3HAYHO
BbISBNSATL BOAy. OTOT npubop cosnaH
B Jloc-Anamocckoi nabopatopuu npu
yyactum dpanuysckoro MHctutyTa mc-
cnenoBaHuii B 06n1acTn actpoduanku
nnaHeTonoruuv B Tyny3e, NOCTaBMBLLENO
nasep v Teneckon.

Jetexktop APXS wumeeT pagmoak-
TUBHbIN WUCTOYHUK nuTaHuda. OH pas-
mMeLlaeTcs Ha BblicoTe Bcero 20 Mm Hapf,
obbekToM, Bnarogaps 4emy Bpemsi n3-

MopyM = KHAM A ApxBtI
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| Kamepa Remote Micro Imager
.%'-» JleBble HaBUraLOHHbIE Kamepbl (2)
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3agHue kamepsbl
Hazcam

lMepenHue kamepsbl
Hazcam

Kamepa Mars
Descent Imager

3T0T pUCYyHOK rnokaswiBaeT pacrnosioxeHve 17 kamep mapcoxona Curiosity (NASA). Ha maute
poBepa ycTaHOBJIEHbI CEMb kamep: Remote Micro Imager (4715 nony4eHns MUKPOCKONUYECKnX
CHUMKOB Ha pacCTOsIHUM), H4ETbIPe YepHO-6eslbiX HaBUrauMoHHbIX kamepsl (2 cnesa v 2 cnpa-
Ba), a Takxe ABe LBETHbIX kKamepbl Mastcam (nesasi umeet 06bekTyB ¢ 34-MUIIMMeETPOBLIM
¢okycom, npaBasi — co 100-munnumeTpoBsiM). Ele ogHa kamepa pacrosioxeHa Ha KOHLEe
maHunynsitopa v HasbiBaetcs Mars Hand Lens Imager (MAHLI). OctanbHble fesste kamep
XKECTKO 3akperieHbl Ha Kopryce mMapcoxoaa: Briepeau — ABe rapbl YHepHo-0esbix Kamep,
npenHasHavYeHHbIX 415 NPeaynpexaeHus CTOJIKHOBEHWV ¢ npenstcTBusiMu (Hazcam), c3aav
— eue aBe napsbl (MyHKTUPHbLIE CTPEJIKU Ha pUcyHke), v uBeTHas Mars Descent Imager, pa6o-

TaBLiasi BO BpeMs criycka Ha rnoBepxXHOCTb MNniaHeThbl.

MepeHuin cokpatgaeTtca BTpoe. APXS
OnpefensieT CofaepXaHue 3SIEMEHTOB
OT HaTpUs 0 CTPOHUMS, BKJlOYas Takne
BaXHble MOpoaoobpasyloLime KOMMo-
HEHTbI, K&K MarHuii, antoMmUHUN, KPeEM-
HUA, KanbUWi, Xxeneso un cepa. Boico-
Kasi YyBCTBUTEJNILHOCTb K CEpe, X0py 1
OpoMy MO3BONUT EMY YBEPEHHO Onpe-
DenaTb 3anexu conei. B pexume «6bl-
CTPOro npocmoTpa» OH MoxeT 3a 10
MWUHYT UOEHTUOULMPOBATL SNEMEHTbI
C KOHueHTpaumen oo 0,5%, a 3a Tpex-
4acoBOW CeaHC M3MEPEHUIT — COCTaB-
naowme B konuyectee 0o 0,01%.
Mwukpockonuyeckaa kamepa MAHLI
npegHasHayeHa A0S MNONy4YeHus pe-
TaNbHbIX N306pPaxXeHUn UccneayemMbIx
06pa3uoB 1 y4acTkoB rpyHTa. OT cBoe-
ro npeauwecTBeHHnKa Ha posepax MER
OHa OTNIMYaeTCs LBETHLIM «3PEHUNEM>,
NoACBETKOM 1 Hannymuem aBTodokyca.
PeHTreHoBcKkuin AndpakLMOHHbIN
aHanuzartop CheMin no3songet ny4arb
CTPYKTYPY U COCTaB KPUCTASTNYECKNX
obpasuos. Macca npubopa — 10 kr, ra-
Baputbl — NpUMepHO 25x25x25 cm. OH
CMOHTMPOBaH B KOPIyce poBepa u nMe-
€T B BEPXHEW 4acTn BOPOHKY CO cOBura-
€MOW KPbILLKOW [J151 3arpy3kn 06pasLLoB.
3T0 MOXeT BbITb MO0 necok, MMbo no-
poaa, npenBapuTenbHO M3MesbYeHHas
1 NPOCEesIHHAs Yepe3 CUTO C sa4erikamm
pasmepom 0,15 mm. NpremHoe ycTpoii-

CTBO pasgeneHo Ha 32 cekTopa, B NsTb
M3 KOTOPbIX elle Ha 3emsie 3a/0XeHbI
KOHTPOJIbHblE 06pa3slbl, a OCTaslbHbIE
27 MOoryT 6bITb UCMONB30BaHbI, NMPUYEM
MHOrOKpaTHO, OJ19 aHann3a MapcuaH-
Cckux nopop. Ha ogHo namepeHuve Tpe-
oyetcs npumepHo 10 YacoB 06y4eHUs
obpasua KobanbTOBLIM  UCTOYHUKOM.
CheMin onpenenseTt anemMeHTbl C aToM-
HbIM HOMepoM OT 11 (HaTpwuii) 1 BbILLE;
VX copepxaHue B n3ydaemom obpasie
LOMKHO 6biTb He MeHee 3%. [Mpubop
Takke crnocobeH pacrnosHaTb HeKpu-
CTaJlIMYECKMNE UHIPeaueHTbl — Hanpu-
Mep, BYJIKAHNYECKOe CTEKI10.

Annapatypa SAM — Hanbonee cnox-
Has un Taxenas Ha 6opTy MSL — npen-
Ha3HayeHa Ona noucka OpraHUYeckux
COeHEHUI B KONMYECTBE OO0 OAHOM
4acTu Ha MUIVapa U oS N3MepeHns
COOTHOLUEHNIA K30TOMOB  OTAESNbHbIX
anemMeHToB (B 4acTtHocTu, C/"2C u
80/1%0). UccnepoBaTbes OyayT Kak co-
cTaBnsiolme atmocdepsbl, Tak 1 rasbl,
BblgeNsomecs 13 obpasuoB rpyHTa
noa OencTBMEM XMMUYECKUX areHTOB U
Harpesa.

B coctaBe SAM umeeTcs Tpu aHa-
nm3atopa, pas3MeLLEHHbIX B Kopryce
Mapcoxoaa. Macc-cnekTpomeTp onpe-
[ensieT MOHN3VMPOBAaHHbIE rasbl MO MO-
nexkynsipHoi macce u 3apsay. OH pac-
CYMUTAH Ha PEerucTpauuio BaXHEWLINX

BNB
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COCTaB/SIOLWMX XNBOW MaTepun — BO-
nopopja, yrnepoga, asorta, KMCnopoaa,
docdopa, cepbl. JlazepHbIn CNekTpo-
MEeTp MCMOoNb3yeT ABeHne abcopbumm
CBEeTa Ha KOHKPETHbIX AIMHAaX BOSIH ANs
onpefeneHns KOHLEHTpaUWii MeTaHa,
YIMIEKMCNOro rad3a v BOASIHOro napa u
BbISIBIEHNS X W30TOMHbIX BapUaHTOB
(COOTHOLLEHUS MeXay n30Tonammn pac-
CKaXKyT UCTOPUIO KivMaTta Ha nnaHeTe
1 notepmn Mapcom atmocoepsl). Hako-
Hel, rasoBbli xpomartorpad, co3gaH-
HbI1 (PpaHLy3CKUMU  cneumanucTamMu,
pasnensieT ra3oBylo CMeCh U BbISBASET
opraHnyeckne CoeaMHEHUS C MOMOLLLbIO
KanunnsipHOM KOJIOHKM, a 3aTEM Hanpas-
nseT dpakumm B Macc-CnekTpomMeTp asi
6onee TOYHOro onpeaeneHvs.
HecaHTHaa kamepa MARDI npegHa-
3HayeHa Ans UBETHOW BUOEOCHEMKMU
Ha 3Tane cnycka c Lenbo apeorpadu-
4yecKoW NpUBA3KM parioHa nocanku, no-
JIyHEHUS1 KOHTEKCTHOW reosiornyeckon
MHdopMauum 1 NNaHMPOBaHUA Havab-
HOro aTana [ABuxeHust poeepa. C ee
MOMOLLBIO MOXHO CHUMATb FPYHT HEMo-
CPEACTBEHHO Mo, AHULLEM Mapcoxona
c paspelueHvem o 1,5 mm.
PagunaumonHbin komnnekc RAD npen-
cTaBnsgeT cobol Teneckon ¢ AeTekropa-
MW 3aPSKEHHbIX 4acTuL, HEUTPOHOB U
raMmma-Jiydyen, npuxoasaumx Kak u3 ar-
Mocdepbl, Tak U CO CTOPOHbI MOBEPX-
HOCTM nnaHeTbl. V3amepeHus ypoBHeN
COJIHEYHOrO U rafakTU4eckoro nany4ye-
HWS HA NPOTSHKEHUN 15 MUHYT B TeYeHme
KaXKOoro yaca nO3BOMAT cAenaTb Bbl-
BOObl O MPUroAHOCTU panioHa paboTbl
Curiosity onsi XKU3HM B HACTOSILLLEE BPEMSA
1 B NPOLUJIOM, a Takxe, 4To 6onee Bax-
HO, MOJSIY4UTb KOJIMYECTBEHHbIE OLLEHKN
YPOBHS pagmaummn Ha Tpacce nepenerta
1 Ha noBepxHOoCT\ Mapca ans onpene-
neHns TpebyemMon MOLLIHOCTW paguaum-
OHHO 3aLLUMTbI NePCNEKTUBHbIX MUA0TU-

Cnyck nocano4yHoui karicysibl MSL B MapcuaHckou atmocgepe, cchoTorpapdupoBaHHbIY ¢ apeo-

yeHTpuyeckori opbutsl annaparom MRO.

pyeMbIX 3KCNeanUMOHHbIX KOMIMIEKCOB.
CospaHve RAD 6bin0 npoduHaHcUpo-
BaHO [lupekTopaTom uccnenoBaTesib-
ckmx cuctem NASA 1 HeMeukuM aspo-
KocMmyeckmm LieHTpom DLR.
VicnaHcknin MEeTEOPOSIOrNYEeCKNA
komrnekc REMS BktoyaeT B cebs nat-
YMKM CKOPOCTWU W HanpaBfieHUs BETPa,
aTMochepHOro OaBfneHus, Temnepary-
pbl 1 BRAXHOCTU, a Takke UHppakpac-
HbI JaTYNK TeMnepaTypbl FpyHTa v npu-
6op ANg M3MEepeHUs] UHTEHCUBHOCTU
yNbTPadroneToBoro n3nyyeHuns ConHua
B LLUECTW CrnekTpasibHbIX nonocax. [daH-
Hble REMS npepnonaraetcs CHUMaThb
eXeyacHo B TEYEeHNE NATU MUHYT.
OcHoBHOM npobnemMon Npu opraHu-
3auum Mmuccum Curiosity 6bina markas
nocagka OOMbLUON MacCbl Ha MOBEPX-
HoCTbMapca. Eroatmocdepa cnmikom
paspexeHa, HToObl UICNONb30BaTb TONb-
KO MapatuoTbl WY a3pOANHAMUNYECKOE

lNepBoe Mo3anyHoe N306paxeHne C BbICOKUM paspeLueHnem, nony4eHHoe 8 asrycra 2012 r.
uBeTHou kamepori Mastcam posepa Curiosity ¢ pokycom 34 mm. OHO femMoHcTpupyeT 6u-
XaviLume OKpeCcTHOCTY MecTa rnocaaku Mmapcoxoaa B kparepe levina. [osiHasi Mo3avnka coCTouT
n3 130 kaapos paamepom 1200x 1200 nukceneii n Bko4YaeT B cebsi BCe CHUMKU, caenaHHbIe
kamepowi K ToMy MOMeHTY. [TpencTtaBneHHsle LBeTa 6/11M3Ku K TEM, KOTopble yBuaesn bbl 4esno-
Bek, Haxoasumrics Ha Mapce, oaHako LBETOBOV 6asiaHC kamepsbl eLe OyAeT yTOYHATLCS.
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TOPMOXEHME, N B TO Xe BpemMst AOCTa-
TOYHO MIOTHas, YTOObI CO3aaTh 3HAYU-
TesbHble NPOGAEMbI CO cTabunusaunen
npu NUCMNOJSIb30BaHNN PaKETHbIX ABUra-
Tenen. lNpenbioywe mapcoxonsl Mno-
cne aTMocdepHOro TOPMOXEHUS Cry-
CKaNMCb Ha CBEPX3BYKOBOM MapatlioTe
1 Ha GUHANBHOM y4acTKe 3aMeansnnch
NPV NOMOLLLM PaKeTHbIX ABUraTenen nnm
coBepliany amMopTU3UPOBAHHYIO MO-
cajKy Ha HaZlyBHble BannoHbl. bonbLuomn
Bec Curiosity He mo3BOAMA MOCTYMUTL
aHanormyHbiM 06pa3om, NoaToOMy And
ero nocanaku Obina pazpaboTtaHa cucte-
mMa «HebecHbIn kpaH» (Sky Crane).
Korpa 3aBepLunics atan Bxoaa B at-
MocdepyumnnocagoyHaskancynasames-
nunack 00 CKOPOCTU, BOBOE MPEBbILLA-
lOLLIeVi CKOPOCTb 3BYKa B MapCUaHCKOM
«Bo3ayxe» (470 m/Cc), Ha BbICOTE OKOJIO
10 KM packpblfiCs CBEPX3BYKOBOM Nnapa-
LUIOT, KaK 9TO BbIMOJIHANOCH B MPeablay-
wmx muceusax (Viking, Mars Pathfinder,
Mars Exploration Rovers, Phoenix). 3a-
Tem Obl10 COPOLLEHO HUXHEEe Tenno-
3almTHoe nokpbiTve. Mapawiotr MSL
nmeeT 80 ctpon, aivHy 6onee 50 M 1
avameTp okono 16 m; B mapTe v anpe-
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ne 2009 r. oH Obln YCMNELWHOo UCMbITaH B
KpyNHENLENn B Mupe aspoguHamMuye-
ckoi Tpybe. Ha BbicoTe MeHee 3,7 kKM
doTokamepa, yCTaHOBNEHHAS HA HUX-
Hel NoBEePXHOCTU POBeEpa, CHUMana no
5 kaapoB B cekyHAy (C paspeLuaroLLen
cnocobHocTblo 1600x1200 nukcenein)
B Te4YeHue NpruMepHo ABYX MUHYT — A0
NOATBEPXAEHMS MOCaOKN Ha MOBEPX-
HocTb Mapca. Ha BbicOoTE MpUMEpPHO
1,8 KM, OBUrascb CO CKOPOCTbIO OKO-
no 100 m/c, mapcoxod 1 Crnyckaembii
annapat, CHabXeHHbI MoCaaoYHbIMM
pakeTHbIMW ABUraTens Mn C nepemMeH-
HOWM TAromn, OTAENUAUCHL OT Karncysbl C
napawtoTom. Jeuratenn Obiin paspa-
60TaHbl HA OCHOBE MCMOJIb30BABLLMXCS
Ha nocafoyHbix moaynsax Viking (Mars
Lander Engine). Kaxabih 13 BOCbMU
nBuratenen cosgasan tary o 3,1 kH. B
aT0 Bpemg Curiosity nepesenv n3 nepe-
NIeTHOM KOHOUrypauum (CNOXEHHOE CO-
CTOSIHME) B MOCAA0YHYIO, N «HEDBECHbIN
KpaH» Havan MeAsieHHO onyckaTb ero
noA TAroBow NnaTtopmMon.

Cuctema Sky Crane, cocTtosuias 13
TPEeX TPOCOB U 3NeKTPUYECKOro kabens,
CB$I13bIBAIOLLIErO TArOBbI MOOY/b C UC-
cnenoBaTenbCckUM  annapaTtom, Msarko
«MocTaBuia» MapCoX0[HaMOBEPXHOCTb
konecamu BHU3. OH, B CBOIO o4epenp,
BbbkAan 2 cekyHapl, Heobxoamble Ons
NMOATBEPXOEHNS KacaHUs C MOBEPXHO-
CTblO, ANS Yero 3amepsanacb Harpyska
Ha KoJfieca; nocne aToro cneunanbHble
NMUPOHOXW Cpesanu TpocCbl U kKabenb.
OcBoboxaeHHas Tarosas nnardgopma
OTNeTena Ha paccrosiHne okono 650 M n
COBEPLUNIIA XECTKYIO NOCaaKy, a POBEpP
Hayan NoAroToBKY K MepeaBuXKeHUto rno
nnaHete. Cuctema CHUXeEHUs N NOCcaa-
K1 C UCMOSIb30BaHNEM TAMW ABUraTenem
1 «HeOECHOro KpaHa» HUKOraa paHee He
NPUMEHNANACh B peasibHbIX MEXMIaHeT-
HbIX MUCCUSIX.

Mocanka npousowuna 6 asrycta 2012
r. B 5:17:57,3 UTC, nnu B 15:00:01 no
vcnosibdyemomy B NASA Heoduumanb-
HOMY MecTHOMYy MapcuaHckomy BpeMe-
HX (LMST), BHYTPM pacyeTHOro anavn-
ca, NOCJie MEXMIaHeTHOro nepeneta

CONHEYHASI CNCTEMA

\ BepxHssa 4acTb

NOCaA04HON Karcynbl

Tennosow aKpaH

MapawoT

YeTobipe 0CHOBHbIE YacTu ob6opynoBaHus, npubsiBLuve Ha Mapc B xoae muccun MSL, cgo-
Torpaguposasn ¢ opbutsl 30HA MRO (NASA). CHumky nonyydeHsl kamepori HiRISE npyumepHo
yepes 24 yaca nocse rnocagki. Ha oCHOBHOM 1M306paxeHun (B yMeHbLLUEHHOM macLutabe)
BUHbI pa3bpocaHHbIe Mo MOBEPXHOCTM YacTy MOCan0YHOM KarcyJ/ibl: Tenja0BoM 9KkpaH yaa-
PUJICS O MPYHT MepPBbIM, 3aTeM roce40Basia ee 3aAHssi 4acTb, MPUKPeraeHHas K napaLutoTy,
1OTOM COBEPLLINII [IOCALAKY CaM POBEp, U HaKOHEeL, Moc/e Toro, kak Obiiu nepepesaHsl kabe-
M, coeanHsBLume ero ¢ cuctemori Sky Crane, nocnenHsisi ynerena B ceBepo-3anagHom Ha-
npassieHuu, ynana u paszéunace. [1osiBneHNe OTHOCUTEIbHO TEMHbIX y4acTKOB BOKPYI MeCT
nageHuii u nocaaok ykadbiBaeT Ha Hann4yme B AaHHOM ParioHe TeMHbIX MOACTUAAIOLLMX [TOPOL
rog cioem 6os1ee CBET/I0M Mbln, «[OTPEBOXEHHOM» aTMOCHEPHbIMY BO3MYLLEHUSIMU 1 peak-
TUBHBIMU CTPYSIMU [10CaA0YHbIX ABUraTeneli (B OkpecTHOCTsIX To4ku, rae Sky Crane KOCHyscs
rpyHTa, MOTEMHEHUEe NMEET POPMY CTPEJIKU, «yKa3blBaloLLer» Ha MeCTO NoCaaky Mapcoxona
1 oTOo6paxaroLLeri ropu30oHTaslbHbI BEKTOP CKOPOCTY CyCckaeMoro annapara,).

CHuMoOk Gbis os1y4eH B xoae cneumnansHoro 41-rpagycHoro ¢porocearHca MRO (06bI4HO OHU
nokpsiBatoT yron 30°). MecTHOCTb npocTupaeTcs K 3anaany v K rnoAco/IHeYHOU ToYKe, n3-3a
4ero Ha Kpasix 3aMeTHO YBeJIMYEHNE pacCcessHNs CBeTa Ha aTMOCHEPHO nblav. ToNLmHa C10s1
arMocgepsl, 4epes KOTOPbIi «CMOTpes» opbuTasbHbIi annapar, Takxe 60sbLue 06bI4HOIO,
103TOMY KOHTPACTHOCTb CHUMKA MOHWXeHa (B Aa/lbHeuLeM naaHupyetcs bonee getasbHasi
cbemka pavioHa rnocaaku). OnTnyeckasi ocb 00bekTnBa kamepsbl HiRISE HaknoHeHa npymepHo
Ha 45° k BepTukam, nodToMy n30bpaxeHue rnoxoxe Ha BUA U3 WiJiloMuHaTopa camoseta. Ha
CHUMKE POBEp v Apyrne 06beKThbl BULHbLI C X TEHEBOU CTOPOHLI. Curiosity HaxoauTcst npumep-
HO B oJiyTopa KuioMeTpax oT TernJioBoro akpaHa, B 615 M ot napatuiota ¢ KpbILLKOU KancyJsibl
u B 650 M OT nsiTHa, COOTBETCTBYIOLLEro MmecTy nageHus Sky Crane. MacLutab nzobpaxeHus
cocrtasnset 40 cm Ha nvkcesb. [ToNIHOCTbIO ero MOXHO yBuaeTs rno aapecy: http://uahirise.
org/releases/msl-descent.php

MPOTSXEHHOCTbIO 563 MH. kM. MecT-
HOCTb, re OnycTuiacs mapcoxop, Mo-
nyyunna HaseaHue Yellowknife — B yecTb
KaHa[cKoro nocesika, craBliero 6asom
01 MHOXECTBA Hay4HbIX 3KCNeanuunn.
TpaHcaauus nocagky B NpsMom adpupe
Benacb Ha cante NASA. Yepes cepsuc
ustream.tv 3a Heit Habnopgann Gonee
200 Tbic. 3puteneit. CHkeHne annapa-
Ta BbINO 3aCHATO C OPOUTLI CMYTHUKOM
Mars Reconnaissance Orbiter. Kpome

Toro, MRO ¢ nomoLubto kamepbl HIRISE
yepes 24 yaca nocne nocaaku 3anevar-
nen Curiosity Ha noepxHocTn Mapca,
a Takke MecTo MafeHus ero Tennosa-
LUMTHOrO 3KpaHa, Kancysbl, napawuora
«HebecHOro kpaHa».

7 aBrycta 2012 r. (sol 1) Ha 3ewm-
no 6bina nepegaHa nepeas LBETHas
doTorpadus, cpenaHHas Kamepown
MAHLI, a Takxe cepus u3 297 uBeT-
HbIX CHUMKOB HWU3KOr0 paspeLueHnsd

NASA/JPL-Caltech/Univ. of Arizona
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3101 «aBTONOPTPET» poBepa Curiosity cae-
s1aH ero co6CcTBEeHHOV HaBuralnoHHOM Kkame-
povi ¢ HanboNIbLLUMM BO3MOXHbIM paspeLle-
Huem. 3aaHsis naHes b PoBepa BuUAHa B IEBOM
BEPXHEM Yr/ly n3o06paxeHus, HUxe — [Ba
rpaBsbix koseca. CBeT/Ibie XO/IMbl Ha 3aAHEeM
rnnaHe npeacTassiioT coO0r HepPOBHbIV Basl
kparepa [levina. VizobpaxeHue CaoxXeHo u3
20 kaapos pasmepom 1024x 1024 nukcenen,
r10J1y4€HHbIX 1034HO Be4YepoM 7 asrycrta o
BpemMeHu TuxookeaHckoro rnobepexssi CLUA
(conpoBOXAEHNE MUCCUM BEAETCS U3 Kasn-
¢popHuvickon [lacaneHsl), ero LUeHTp npu-
MEepHO COBNaaaeT C HarnpaBieHNeM CpeaHei
noauviumm kamepbsl Navcam, a rnose 3peHus
fgocturaet 120°. CTbiku MeXAY OTAEbHLIMIN
Kagpamu cBeneHbl K MUHUMYMY. V3-3a 1wim-
[POKOIO r10J1s1 3PEHUST Ha Kpasix MO3anki BO3-
HUKalOT HEOOJIbLLNE NCKAXEHUS.

(192x144 nukcensl), U3 KOTOPbIX OblN
CMOHTUPOBAH BUAEOPONINK CHUXEHUSA
M nocagku mapcoxoga. IATU CHUMKWK
OblNn caenaHbl BO BPEMS Criycka anna-
para B kpartep lenna kamepon MARDI,
HanpaBJ/IEHHON TOYHO BHU3.

Ha BTOpoW AeHb (sol 2) HaBUraumoH-
Hble Kamepbl caenann nepeble GOTO-
rpaduu mapcuaHckoro naHawadTa, Ha
TPeTuin — MapCOXOA40M YCMELWHO pas-
BepHyTa 1 HarnpasfeHa B CTOPOHY 3eM-
JIN @aHTEHHA CBA3K, cOBPaHbl AaHHbIE O
paavaumn n Temnepartype. lNepenaHa
cepus n3 130 n3obpaxeHuii HU3KOro
paspewieHuns (144x144 nukcens), u3
KOTOpbIX COCTaBNeHa nepsasi naHopa-
Ma OKpy>XatoLLen MecTHOCTU. BnepBbie
Obl1 BKJIIOYEH 1 YCMELLHO MPOoLLEen Npo-
BEPKY POCCUNCKUIA HENTPOHHbLIN AeTeK-
Top DAN. lpowsseneHa kanubpoBka
rmaBHOM kamepbl Mastcam, nposepe-
Hbl clefylowye MHCTPYMEHTb: APXS
(anbda-cnekrpomeTp), CheMin (xumm-
yeckui aHanmsaTtop) u SAM.

10 aBrycta Obina nposejeHa nog-
rotoska, a 11-14 aBrycra — ocyuiect-
BJIeHA 3ameHa nporpammMmHoro obe-
Cne4YeHns ¢ «nocagovyHon» BEPCUN Ha
«MapCUaHCKyt», ONTUMU3UPOBAHHYIO
015 paboTbl HA MOBEPXHOCTU MNfIaHEeThI.
Curiosity yxe oTnpasun Ha 3emito nep-
Bble CHUMKM naHawadTa B BbICOKOM
paspeweHun (1200x1200 nukceneit),
chenaHHble kamepon Mastcam.

lMepBbivi «B3Max» MaHWMysTopa Mapcoxoaa.
Ha aTom mo3an4Hom n3obpaxeHuu, cocTaB-
JIEHHOM U3 CHUMKOB kamepsl Navcam, Bus-
Ha poboTnavpoBaHHasi «pyka» MoOUSIbHOIro
arnapara, BriepBble pa3BepHyTasi Ha [oJ-
Hyto anuHy (2,1 m) 20 aBrycta 2012 r. Ha ee
KOHUEe 3akperiieH KOM/IekT 060pynoBaHus,
BKOYaoLmi B cebsi gotokamepy, 6ypusib-
HOe yCTPOKCTBO, JIonarky Ass B3siTus obpas-
Li0B, @ Takxxe MexaH13Mm /151 X pocenBaHusl
v ieneHns Ha rnopumu.




LRO obHapynn
aTOMbI renns B
3K30CPepe NyHbI

Cnomou_ugfo cnektpockona LAMP,
YCTaHOBNEHHOIrO Ha BOpPTy amepu-
kaHckoro opbuTtansbHoro 3oHga LRO,' B
KpaiHe pa3pexeHHOo’ ra3oBoi 060/104ke
(aK3ochepe) eCTecTBEHHOrO CryTHUKA
3emnn Obin 0OHapPYXKEHbl aTOMbl re-
nms. TIpUHATO cumTaTh, YTO JlyHa OKpy-
XeHa BakyymMOM, Tak kak ata obosiouka
no CBOEWN MIOTHOCTU HecomnocTaBMMa C
aTmocdepamm BonbLUMX NaHeT (Kpo-
mMe Mepkypusi?). Tem He Meree, ydeHble
MOCTOSIHHO  MPEANPUHUMAIOT  MOMbITKYA
N3y4uTb JIYHHYIO 3K30Chepy, BbISCHUTb
ee CcoCTaB 1 npoucxoxaeHwe. pynna
MJIaHETOIOr0B MOA, PYKOBOACTBOM Ana-
Ha LtepHa mn3 tOro-zanagHoro nccne-
nosarensckoro uHctutyta (Alan Stern,
Southwest Research Institute) npucnoco-
Owvna ons aTux ueneii cnekrpockon LAMP,
1CMONb3yeMbIN 151 KapTorpadrpoBaHns
JIYHHOW NoBepxHOCTU. [poaHananpoBaB
[aHHble, MOJy4eHHble 3TUM MNpPUOOPOM
Ha npoTsxeHnn 50 BUTKOB BOKPYr JTyHbl,
OHV MOMbITAINC OTAENUTb JAHHbIE O XU-
MMNYECKOM COCTaBE OKOJIOSYHHbIX ra30B
oT $HoHOBOrO Wyma. HabnoaeHns noka-

' BMB Ne6, 2009, cTp. 2; Ne11, 2010, cTp. 5
2 BINB Ne5, 2004, cTp. 16; Ne10, 2011, cTp. 30
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Lunar Reconnaissance Orbiter (nnnoctpats)

3a1, 4TO B 9Kk30Ccdepe CryTHMKa 3emnn
NMpUCYTCTBYET renvin. Tenepb NpeacTont
KakM-TO 06pa3oM BbISICHUTb, MOSIBASICS
JIN 3TOT refivii U3 NyHHbIX Hedp (B YacT-
HOCTW, B peaynsrare pacrnaga pagmoak-
TVBHbIX N30TOMOB), WN € N3 BHELLHEro
WCTOYHMKA — K MPUMEPY, OH Mor ObiTb
«MPUHECEH» COJSIHEYHbIM BETPOM. Ecnu
y4€eHble CMOryT JokasaTb, YTO UMEET Me-
CTO BTOPOW CLIeHapWiA, 3TO MOMOXET HaMm
MOHATb, KakK MPOUCXOOAT aHAIOrNYHbIE
NPOLLeCChbl Ha Apyrux HebecHbIX Tenax,
JINLLIEHHbIX MIOTHOW aTMOCdEPbI.

Kpome Toro, B xoae 6onee paHHMX
VCCNIEA0BaHNA B MUHepanax, crarato-

LLMX NOBEPXHOCTb JTyHbl, Obinn 06HapY-
>KEHbl aTOMbl aproHa. BnonHe Bo3MoXx-
HO, YTO JlyHHas aK3ocdepa CoaepPXuT
1 9T0T GnaropoHsiii ras. LLTepH 1 ero
KOMNern naaHvupyloT NoATBEPAUTb 3TO
NPeanosioxXeHne: BO BPeMs AaslbHen-
LINX IKCNEPVIMEHTOB OHW MOMbITAOTCS
HaMTX B HEW aproH 1 y3HaTb, Kak MEeHsI-
€TCH ero KOHLeHTpauus npu HacTynne-
HUW OHS Y HOYN.
YcTo4HuK:
Lunar Reconnaissance Orbiter
Spectrometer Detects Helium in
Moon's Atmosphere. — NASA Press
Release 08.15.12.

Henonagxn 3agepat 3oHa Dawn B oKkpecTHOCTAX BecTs!

9aBryCTa B XO[e ceaHca CBA3U C 30H-
nom Dawn, Haxogawmmcs C uions
2011 r. Ha opbuTe BOKpPyr acrtepouga

Becra (4 Vesta),® cneuvannctbl oOHapy-
XWnu, 4To 6OPTOBOM KOMMbIOTEP OHEM
paHee OTKJII0YWI NMUTaHe MaxoBuKa Cu-
CTeMbl opueHTaumn. JaHHble
TeNeMeTpum CBUOETENbCTBY-
10T O TOM, 4YTO Ha MaxoBUKe
Ob1510 3aprKCUPOBAHO N30bi-
TOYHOE TPEHME — aHanorny-
Hasa cuTyauus Habnoganach
C OPYrMM MaxOBWKOM 3TOro
KOCMMUYecKkoro annapata B
noHe 2010r. 14aBrycta Dawn
BEPHY/ICA K HOPMaslbHOMY
pexnmy paboTtbl. [o 3Toro
MOMEHTa [J1s OpueHTaumn
Ha 3emM/i0 UCMOoJIb30BaINCh
WOHHblE [OBUraTeny 3oHga.
Bce octanbHble ero cucrte-
Mbl paboTaloT HOpPMasIbHO.

3 BMB Ne10, 2007, ctp. 18; Ne7,
2011, cTp. 12; Ne6, 2012, cTp. 14

MopyMm * [KHUM * APXVBGI

JlononHuTeNbHbIE TECThI, NMPOBEAEHHbIe
B xone nepeneta Kk Becte B 2011 1., no-
Kazanu, 4to TeopeTuyeckn Dawn MoxeT
nobpartbcs 00 cnenyowero nyHkTa Ha-
3Ha4veHunst 1 6e3 1CMNoNbL30BaHUSA Maxo-
BMKOB CYCTEMbI OPUEHTaLMN.

25 niong Dawn 3aKOH4YMT OCHOBHYIO
Hay4HYIO MUCCUIO B OKPECTHOCTSAX BecThl
1 Ha MOMEHT OOHapPY>XXEeHUs1 HEMONaaokK
MEe[JIEHHO yaansancs oT actepovaa, 4To-
Obl 3aTeM ABUHYTLCS K Liepepe (1 Ceres)
— o6nwxaiiweit k ConHuy KapinkoBOM
nnaHete.* 13-3a npo6aemM ¢ MaxoBUKOM
30HAY NPUAETCH HEMHOMO 3a4epPXaTbCsi
Ha opbuTe BOKpyr BecTbl 1 0TNpaBUTbLCA
K HOBOW Lienn 5 ceHTaops.

UcToyHuk:

Dawn Engineers Assess Reaction
Wheel. — NASA Press Release
08.13.12.

4 BIMB Ne9, 2006, cTp. 20

BNB
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NASA's Goddard Space Flight Center




BCEAEHHAS

«3Be3aHble ACNN»
CkopnnoHe

CI‘IOMOLU,bIO QOueHb bonbworo Te-
neckona EBponeiickon HKxHoMN
ob6cepsatopun (VLT ESO), cocTtos-
Wero nu3 yetoipex 8-meTpoBbIX ped-
NIeKTOPOB, YCTAHOBJMIEHHbIX HA YNNIA-
ckom nnato [apaHan, acTpPOHOMBbI
nonyYunu petanbHoe usobpaxeHue
3Be3gHoro ckonneHms NGC 6357 B
co3Be3ann CkopnumoHa. 3To ckonne-
HUe 6biN0 OTKPLITO B 1837 . CbIHOM
Yuneama lepwena xoHom leplie-
nem (John Herschel), BnepBbie Ha-
6niopaswmm ero B KOxHon Adpuke.
OHO cBf3aHO C MaciwiTabHoi obna-
CTbi0 3Be30000pa3oBaHUsA, Haxons-
LENCHA Ha pacCTOSAHMN OKONO 8 ThiC.
cBeToBbIx 1eT oT ConHua.

Ha HOBOM CHMMKE XOpOLLO BMAHA
LuMpokasi nosoca nbiin, nepecekaro-
Las ckonjeHme u nornowatoLas ceet
6onee pganekmx o6bLEKTOB. ApKMM po-
30BbIM LBETOM CUSAIOT obnaka mMex-
3BE3HOro BOAopoaa, NOHN3UPOBAH-
Hble U3NYYEHMEM MONIOObIX FOPAUUX
3Be3q,. 00pal30BaBLUNXCSA CpaBHU-

TeJibHO HeaaBHO MO KOCMUYECKUM
MepKaM n3 BellecTtBa 3TUX o6nakoB.

B 6Gnunxanlumx OKPECTHOCTAX 3Be3f,
VX U3Ny4eHne «BblAyBaeT» NOJIOCTU B
oKpyxatowiem rase. Bce none cHum-
Ka TMOKPbITO TEMHbIMU LUTPUXaAMKU
KOCMWYECKOWN MblfIN, HENPO3PAa4HOM
Ons BUOMMOro cBeTa. 3aMeTHbl Tak-
X€ XapakTepHble ra30BO-Mbl/IEBbLIE
CTPYKTYpPbl, @HaNoOrnyHble 3HaMEHU-
TbiM «CTOJINaM TBOPEHUSA» B TyMaH-
HocTu «Open» (M16),' BO3HUKaoWme
Ha rpaHuLe MJOTHbIX 06S1aKkoB MeX-
3BE3HOI mMaTepun Npu B3anMoaemn-

CTBUU C U3Ny4YeHUEM 1 3Be30HbIM BE-

TPOM KpYMHbIX CKOmnneHwni 3Be3n. B
TakMx CTPyKTypax 3Be3noobpa3osa-
HWe NpoTekaeT 0COOBEeHHO aKTUBHO.2

- Apkaa ueHTpanbHaa 4actb NGC
6357 copepXuUT HECKONIbKO CBEpX-
MacCUBHbIX 3BE3[ — BO3MOXHO, Ca-
MbIX ApkMx B Hawen lanaktuke. Ha
OAaHHOM CHMMKe 3Ta obnactb npo-
CTpaHCTBa He BWAHA, OAHAKO OHa
Oblna NnpegMeToM NPUCTaNIbHOrO BHU-
MaHus paboyei rpynnbl KOCMUYECKO-
ro Teneckona Hubble (NASA/ESA).3
Ero «HabniopaTtenbHoe Bpems», K
COXaneHuto, XecTKo pacnpeneneHo
MeXay OpYrMMU MHTEPECHbIMU 00b-
ektaMmy BceneHHoi, noaToMy nay4ye-

' BMB Ne5, 2005, cTp. 14
2BMB Ne11, 2008, cTp. 4
3BMB Ne10, 2008, cTp. 4

Hne NGC 6357 ¢ NOMOLLbIO HA3EMHbIX
MHCTPYMEHTOB Takxe npegocraBnaeT
YY4EHbIM Hemano BaXHoi MHdopma-
U1 o npoueccax 3BoJounM 38e3, n
3BEe3HbIX CKOMIEHWUA.

PackpbiTa
TanHa KpynHenLnx
3Be3q

CmomeHTa OTKPbITUSA  CBEPXIU- -

raHTCKMX 3Be3J, B CKOMJEeHUn
R136* B cocenHel ranaktmke bonb-
woe MarennaHoso O6nako (BMO)®
acTpoHOMaM He AaeT Nnokosi BOnpoc
0 TOM, KakoW MexaHusMm npuBen K
MX BO3HUKHOBEHWIO: CYLLECTBYIOLIME

Teopun 3Be3[006pa30oBaHUS OTPU- °

LualT BO3MOXHOCTb pOXAEeHUAa Ta-

KUX ruraHtoB. PaHblue cymTanocs,:

4YTO MakcumasnbHas Macca 3Be3f He
MOXET MpeBbILLAaTbL COJIHEYHYIO 60Nb-
we, 4yem B 150 pas. OgHako 4yeTbipe
3Be34bl, OTKpbITbie B BMO B 2010 1.,

- TAXesiee Hauwero ceertuna no4tum B

300 pas.

4BMB Ne9, 2010, cTp. 15; Ne11, 2010, cTp. 24
5 BIMB Ne6, 2007, cTp. 7




lpynna y4yeHbIx No4 pyKOBOOCTBOM
noktopa CambapaHa BbaHepoxn wu3
BoHHckoro yHusepcuteta (Sambaran
Banerjee, Universitdt Bonn) nonbita-
nacb ‘BbIACHUTb, YeM >Xe MPOLECCHI
3Be3goobpaszoBaHusa B R136 otnunua-
IOTCA OT Tex, KOTOpble NpoTeKkalT B
ocTanbHo BceneHHoi. YTobbl nNpo-
CNeanTb «BHYTPEHHIOID XWU3Hb» CKO-
nneHus, BkoYatwLllero B cebs 6onee
170 TbIC. 3BE34, OHWU MNOCTPOUNN €ro
BbICOKOTOYHYIO KOMMBLIOTEPHYIO MO-

nenb, npunyem B HEKOTOPbLIX ee Ba- -

puaHTax CBEPXMaCCUBHblE OOBLEKTHI
oTcyTcTBOBaNU. MiccnepoBartenm Boc-
nosib30BaJINCb CaMblM MOLLHbIM W13
CYLLECTBYIOLLNX WHCTPYMEHTOB [AJif
MOAEeNNPOBaHNS 3BONOLNN 3BE3HbIX

CKOMIeHNn — nNporpamMmon NBODYS, !

paspaboTaHHoi B MHCTUTYTE acTpo-
HOMUN B OputaHckom Kembpuoxe
(Insitute of Astronomy, Cambridge,

UK). MonyyeHHble pe3ynbtatbl Oblin.
npeacTaBneHbl B XypHane Monthly

Notices of the Royal Astronomical
Society. OHW no3BonsAM cpenatb
HEOXWOAHHLIA BbLIBOA: TUraHTCKMe

3Be3/bl, CKOPEE BCErO, MOSIBUINUCH B
XO[le CTONIKHOBEHWA MEHee Maccwe-
HbIX CBETUN.

«B ckonneHunn R136 ogHOBPEMEHHO
BO3HUK/I0 O4€Hb MHOIO 3BE3/1-TMIraHTOB

C Maccoi, 6113Kon K NnpenenbHON’, KO-
Topble YacTo o6pa3oBbLIBaNM Napbl, —
NPOKOMMEHTUPOBAJT STOT BbIBOA, OOK-
TOop BaHepmxun, — npuyem NJIOTHOCTb
0ObLEKTOB B K/laCTEPE HACTOJSIbKO Bbl-
coKa, 4TO BPEMS OT BPEMEHWN OHW CTaJl-
KuBanucb». MNocne CTONKHOBEHUSI ABYX
rMraHTOB Ha CBET poXAaanacb oOHa
CBEpXruraHTckas 3se3aa.

Takoe 0GbSICHEHNE, KOHEUHO, UMe-
€T Heckonbko cnabbix MecT, HO B
NPUHLMMIE OHO BMOHE YA0BNEeTBOpAeT
TEOPETUKOB, a rMaBHOe — Mo3BonseT
«OCTaBUTb HETPOHYTbIMU» 0OLLENPU-
HATbIE YHUBEpPCaNbHbIE KOHLEenuuu
3Be340006pa3oBaHus.

KpacHblie Kapnkn
B TECHOM
‘coceacTse

CI‘IOMOLU,I:IO KamMepbl  LWUPOKO-
ro nona WFCAM, yctaHOBneH-
HOlW Ha 3,8-MeTpoBOM OGpPUTAHCKOM
nHbdpakpacHom Teneckone UKIRT
(MayHa Kea, lMasaiin),® actpoHomam
yoanocb 06HapyXmnTb HECKOJSIbKO Ae-

© BMB Ne4, 2007, cTp. 7

S BCEAEHHAS!

CATKOB ABOWMHbIX CUCTEM, COCTOSILLNX
M3 MaJIOMaCCUBHbIX KpPacCHbIX - Kap-
JINKOB, KOTOpPbIE coBepLualoT o06opoT
BOKpYr 06lLLero LeHTpa Macc 3a cuu-
TaHHbIE Yachbl.

PaHee cuuTanocb, 4TO [OBOWNHbLIE
3Be3gbl C nepuogom obpauleHus
KOMMOHEHTOB MeHee 6 4acoB NPOCTO
HEe MOryT CyLlecTBOBaTb — WX BO3-

" HUKHOBEHME He BMNucbiBaeTcd B CO-

BPEMEHHbIE NPeacTaBiieHns O 3BE3-
noobpasoBaHun. [lMpepnonaranocs,
4YTO coKpallieHne NepuopoB MPOUC-
XOOAUT M3-3a «yHOCa» YrioBOr0 MO-
MeHTa 3Be3JHbIM BETPOM, B3auMO-
[eCTBYIOLMM C MarHUTHLIM MONEM
CUCTEMbI, OOHAKO 4YTOObl OOBLACHUTL
HOBble HabnopaTenbHble AaHHbIE,
npuAETCHA NpU3HaTh, 4TO BO3pacT OT-
KPbITbIX OBOMHbIX 3B€34 60Jblle BO3-
pacta BcenexHon. BosmoxHo, Teo-
peTMYeckn paccuyMTaHHas CKOPOCTb
«yHOCa» U ero 9apPeKTUBHOCTb ONs
HEKOTOPbIX CNly4yaeB [O0JiXHa ObiTb
rnepecMoTpeHa. o

OcHoBHOW 3apadvenn WFCAM aB-
ngeTca nNOucKk nnaHeTononobHbIX
CMYTHUKOB KPAaCHbIX KapJjnKOB Me-
TOAOM TpPaH3UTOB (Mo ocnabneHuto
6necka 3Be3abl BO BpeMsl MPOXOX-
ODEHUsa CcrnyTHUKa no ee AWUCKy), a

" TakXe MOHUTOPUHI BLICTPOTEKYLLMX

M3MEHEeHNn SpKocTn cnabbix 3834,
npuHagnexawmnx Hawemn fanaktuke.
MMeHHO Tak u Obinn 0BHapYyXEeHbI
«ObICTPble» 3aTMEHHO-NEPEMEHHbIE
CUCTEMbI, B KOTOPbLIX CBeTuaa no-
nepemMeHHO 3acCnoHSAT Apyr -apyra
OT HasdeMHblx Habnwpatenen. Ca-
Masi KOPOTKOMEePMOoaNYEecKas U3 HUX
COCTOUT U3 ABYX 3Be3A kjiacca M4,
ob6palalowmxca ¢ nepuoaom 2 yaca
41 muHyTa. B 9101 1 ewe B Tpex no-
DO6GHbIX el cucTemax (c nepuogamm
MeHble 4,5 4yacoB) KOMMOHEHTbI
uMeloT He cdepuyeckylo Gopmy, a
3aMEeTHO BbITAHYTbHl  MPUINBHBLIMMU
cunaMmu BAOMb OCW, NPOXOOALLEWN
yepes uX LEeHTpbl. Yepe3d Heckosb-
KO [,eCATKOB ThICSY JIeT, MOCTENEHHO
cbnnxancb, OHWU COJILIOTCA B OOHY
3Be3ny. _

O630p, B x0Ae KOTOPOro 6bino
CcOenaHo OTKpbITME, BKJIlOYaET B cebs
6onee 260 Tbic. 06bEKTOB fApye 18-i1
BennuuHbl. K coxaneHuto, B 2013 .
pabota UKIRT 6ynet npekpalieHa
13-3a HegocTaTka GUHAHCMPOBaHUS,
NO3TOMY YYeHble B HACTOsLLEE Bpe-
M$1 3aHSITbl MOVCKOM Opyrmx MeTonoB
NPOAOJIXEHNA  UCCNEAOBaHNA  He-
00ObI4YHbIX ABONHbLIX CUCTEM.

BNB
- asryct 2012
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BCENEHHAS]

3Be3ada noTtepsAna
Nnblneson Anck

I-loqm He3aMe4YeHHbIM NS LLIMPOKON
nyénuku npowno cobbitne, 6e3
npeyBenn4eHns, NOTPsICLLEE aCTPOHO-
MUYECKYIO OOLLLECTBEHHOCTb MJIAHETHI.
B TeuYeHue WCKIIOYUTENBHO KOPOTKOro
[Jaxe no 4enoBevyecknM Mepkam Bpeme-
HU — MEHee YeM 3a Tpu roga — 3Be3ja
TYC 8241-2652, Buomasi B cO3B€3a1nN
LleHTaBpa 1 yoaneHHas ot Hac Ha 450
CBETOBbIX JIET, IMLUNIACL OKPYXaBLUe-
ro ee MblfIEBOro Amcka. «3TO MoxXoXxe Ha
LIMPKOBOW TPIOK, — NMPOKOMMEHTUPOBAJT
MCYE3HOBEHNE OrpPOMHbIX KOMYECTB
Nbinn aBTop NybénvkaumMm B MIONbCKOM
Bbinycke >xypHana Nature Kapn Manuc
n3 KanndopHuiickoro yHusepcuteTa
B Can-Auero (Carl Melis, University of
California, San Diego), — BOT OH Obin, 1
BOT €ro yXe HeTl»

Ouck obHapyxwunu B 1983 1. 6naropa-
ps HabnoaeHNsM B MHPpPakpacHoOM au-
anas3oHe, NPOBEAEHHbIM aHI0-aMepu-
KaHo-ronnaHackum cnytHukom IRAS,!
npy4YemM Ha NPOTSXKEHUN crieaylowmx 25
NEeT ero S§iPKOCTb OcTaBasacb NpPaKTw-
4Yecku HeuamMeHHoW. Mo B6oNbLUMHCTBY
npuaHakoB TYC 8241-2652 noxoxa Ha

' BMB Ne9, 2009, ctp. 7

CorHLE, TONIbKO Ha PAHHUX CTaAUSIX 9BO-
JIOUMK, HA KOTOPbIX U3 OKOJTO3BE3AHOMO
ra3oBO-NblneBoro obnaka NPoOUCXoauT
06pas3oBaHue nnaHeTHoM cuctemsl. lo-
rOLWAsa U3NyYeHNe LIEHTPasIbHON 3BE3-
[bl, Mblflb HArPeEBaETCH U Nepensnyyaet
ero B 6onee ANMHHOBOMHOBOW 4acTu
ChneKTpa, YTO MO3BOSIIET COBPEMEHHBIM
aCTPOHOMaM [0CTaTOYHO JIerko Haxo-
OUTb TakMe NPOTOMNAHETHBIE ANCKW.
MepBble NPU3HaKkM Toro, 4To MNblIeBoe
okpyxeHne TYC 8241-2652 HauvHaet
«peneTb», 3ameTun B AsHBape 2010 . ame-
puKaHckuii opbuTanbHbI Teneckon WISE
(Wide-field Infrared Survey Explorer).?
Y6uiBaHne 6necka obbekta B WHOpPa-
KPacHbIX Jlydax OKa3a/oCb HACTOMNbKO
BbICTPbIM, 4TO aCTPOHOMBI AaXe 3arnofo-
3pUNn OLLIMDBKY B N3MEPEHMSX 1 NPOBENN
[OMNONHUTENbHLIE  VCCNEAoBaHUs!, 3a-
[EeNCTBOBAB EBPOMENCKYIO KOCMUYECKYIO
o6cepatopuio Herschel, paboTatoLuyio B

‘narpaHxeBoii To4ke L, cucTembl «3emiis- |

ConHue»® 1”n  SNOHCKO-eBPOMeECKni
CyTHUK «Akapu».* CHUMKW, cOenaHHble
B Mae TekylLLlero roaa 8-mMeTpoBbiM ped-
nektopoMm Gemini South, pacnonoxen-
HbIM B Yunn, noarsepamnn dakT npak-
TUYECKU NOJIHOrO UCHE3HOBEHWS MbINV B
OKPECTHOCTSIX 3BE3AbI.

2BMNB Net, 2010, cTp. 22; Ne10, 2010, cTp. 11

3 BMB Ne5, 2009, ctp. 2; Ne8, 2010, cTp. 7

4 BMB Ne3, 2006, cTp. 25; Ne6, 2006, ctp. 31; Ne3,
2008, ctp. 15

YyeHble yXe BblABUHYIM HECKOJbKO
NPEeANONOXEeHNAOTHOCUTESILHOTOr O, Ka-
KO MPOLLECC MOT CbIrpaTh POJb «3BE3-
HOro neiniecoca». MNepBas BO3BMOXHOCTb
3ak/lo4aeTca B TOM, 4To cuctema TYC
8241-2652 B CBOEl 3BOMIOLMM MPO-
XOOUT 3Tan, Ha KOTOPOM MPOUCXOANAT
MHOIO4YMCNIEHHbIE CTOJIKHOBEHUSI MpPO-
TOM/IAHETHbIX TEJ, N B 3TV CTOJIKHOBEHUS
0Ka3anMCb BOBIEYEHbI 0OBLEKThI, COCTO-
alpe U3 NeTydnx BELLECTB (MpoToko-
MeThl). bonblioe KonnyecTBo rasa, Bbl-
DenMBLIEEcCS NMpu 3TOM, «3aTOPMO3UII0»
OCHOBHYIO Maccy MhlfEBbIX YaCTUL, TEM
CaMbIM BbIHYAMB UX B TEYEHME KOPOTKOro
BPEMEHW YNacTb Ha LIGHTPasIbHYIO 3BE3-

Ay. He vckrioueHo Takxe, 4TO npu Ao- -

CTMXEHUU ONpeaesIeHHOM KOHLUEHTpa-
LMK NbINX B NPOCTPAHCTBE HAYNHAIOTCH
npoueccbl ee ObICTPON «KoaryasLumMm»
— cnvnaHus B Gornee KpynHble Tena,
cnabo manyyaolime B UHDpPakpacHOM
1 TennoBoM auanasoHax. Bnpoyem, Hu
OIHO 13 3TUX OOBACHEHWI He BbIrNAANT
ybenuTenbHbIM 1 TpebyeT AaibHENLLMX
OeTanbHbIX UCCNEO0BaHNN.
UcTo4Huk:
The Mysterious Case of the
Disappearing Dust. — NASA Press
Release 07.05.12.

Tak B npefcTaBieHun XYA0XHNKA BbIlNSANT
ra3oBo-IblJIEBOVi MPOTOMNIAHETHBIV AUCK,
nogo6HbIVi TOMY, KOTOPbIV A0 HeAaBHEro
BpemeHu okpyxan 3se3ny TYC 8241-2652.

NASA/JPL-Caltech



OHN Cparkannch 3a Hayky...

MSBGCTHbIVI POCCUNCKUIA Nonyns-
pusatop Hayku Cepren [letpo-
BMY Kanuua v 3HaMeHUTbLIN amepu-
KaHCKU nucaTtenb-paHTact lappu
fappUCOH' MOKUHYNKU 3TOT MUP MOY-
™ B oauH aeHb — 14 n 15 aBrycta
2012 r. Kazanocb 6Obl, CNOXHO Npen-
cTaBuUTb cebe 0Oonee HEMNOXOXUX
noaen: cepbes3Hbll y4eHbIn-puank,
npencTtaBuUTENb HAyyYyHOU AWMHACTUW,
B MEpPy CBOWUX CUN OTCTamMBaBLUUN
MPUHLWMNbLI CTPOrON akagemMun4eckomn
Hayku — 1 CbiH 6e4HOro NpNaHACcKo-
ro UMMUrpaHTa, Co34aBLUNM MHOXE-
CTBO aHTaCTU4yeckux npouasene-
HWUIA, KOTOPbIE YHOCWUAW 4uTaTenemn
B OecuucneHHble BoobOpaxaemble
MUpPbI... TeM He MeHee, OblsIo Y HUX
n Hemano obuero: ob6a OHU nto-
6unn nyTtewecTBOBaTb, U3y4yanu u
ocBelwann npobnemMbl, CBSA3aHHbIE
C POCTOM Hacenenua 3emnu, pe-
OakTUpoBanu Hay4yHO-MONyAApPHbIE
XypHansl. Boob6aBok maTb 6yayuiero
nucatens-daHtacta Pua Kunpsaco-
Ba U MaTb Oyayulero yyeHoro AHHa
KpbinoBa (004b 3BECTHOIO POCCUN-
CKOTro HXeHepa-kopabnectpoutens
Anekcess KpbinoBa) cBOW [peTckue
roabl NPOBenn B TOrAallHEn CTonm-
ue Poccunckon Wmnepuum CaHkT-
MeTepbypre, NpUYEM XUIN OHU Tam
rnpakTU4YecKky B OLHO U TO Xe BPeEMS.

...NMncatenb He MOXeET cyuTaTb-
csi B MOJIHOW Mepe nucaTtenem,
ecnn mMexay onmcaHnamm nenaa-
Xen, cTpaHcTBUlA 1 cyneb cBowux
repoeB He NbiTaeTca [OHECTU [0
yuTaTtens kKakme-To COOCTBEHHbIe
naoen n Mmbicnu. B noBecTtax v pac-

ckazax [lappucoHa Takasg wupes
ecTb — 3T0 ybOexAeHHOCTb B He-
n3bexHocTn nporpecca, B cune

3HaHuA, B ero nobene Hap Bap-
BApCTBOM W HEBEXECTBOM [Jaxe,
kazanocb Obl, B camMbiXx Hebnaro-
NMPUATHBIX UCTOPUYECKUX YCNOBU-
ax. Ml Ton xe noeen 661U NPOHUK-
HYTbl JlereHgapHble Tenenepepayu
«Q4yeBMAHOE-HEBEPOATHOE», CUM-
BOJIOM KOTOpbIXx HaBeku ctan Cep-
rein Kanuua: oH n3 BCex CBOUX Cun
COMNPOTUBISANCS NPOHMKHOBEHUIO HA

' Mpy poXOoeHUn amepuikaHckuii paHTact Hocun
uma XeHpu Makcsenn [Oamncu (Henry Maxwell
Dempsey); BCKOpe nocfie 3Toro orew, nucarens
cMeHun dpamunuio Ha «fappyucoH», a CbiH NOCNeno-
Ban ero npumepy B 30-neTHem BO3pacTe, CMEHUB
BO06ABOK elle v nms

TeneBNaeHNEe MUCTULNS-
Ma W MNCeBAOHAyKW, OT-
cTavBas pauyumoHanucTu-
4yeckoe MWPOBO33peHMe,
Hay4YHbIlA MeTon Mno3Ha-
HUS, LOCTYMNHbIA KaX40MYy
xenawuwemy, a He TOJIbKO
KyykKe «MOCBSALEHHbIX»
nnu «n3bpaHHbIx». fappu
[appnCOH Takxe yCrneLwHo
nabexan cobnazHa yntu
B MOMNYNSPHbIA C HEKOTO-
PbIX MOP XaHP «DIHTI3U»,
npoposxas COUYUHATL
TO, 4YTO [OEeNCTBUTESNIbHO
MOXHO Ha3BaTb «HAy4YHOW
daHTacTUKOn» — U He
B MNOCNefHII0 o04yepenb
WMEHHO 9TUM OH 3acny-
Xun noboBb U yBaxeHue
CBOEIN 4ynuTaTenbCkon ay-
antopuun. Hy 1, KOHEYHO
Xe, HeNib39 HE YMOMSHYTb
O Takon BaXHOW BeLn,
Kak 4yBCTBO lOMOpa: WH-
TENNIUTEHTHBLIA W CMoO-
KOWHbIN — Yy POCCUNCKO-
ro y4eHoro, 3afOpHbIA U1
WCKPOMETHbIN — Yy ame-
pukaHckoro  daHTacTa.
be3 Hero um, HaBepHOeE,
CJIOXHO 6b1JI0 Obl NPOUTHU
TOT OONrUM NyTb CKBO3b
camble CJIOXHble rofAbl
MUPOBOM NCTOPUN, KOTO-

Ceprevi letposuy Kanuvua ( 14 pespans 1928, Kembpuax,
Benukobputarus — 14 asrycta 2012, Mocksa, P®).

pbii BbiNan Ha UX A0J10.

Xunes B pasHbix yroskax Hallemn
ManeHbko 3emnn, TBOPSA Ha pas-
HbiX 93blkax, [appu [APpPUCOH K
Cepren Kanuua, B obwem, genanu
OOAHO [Oeno: yBenaudymBanu 4HUCNO
noknoHHukos HAYKN —
camoro rnaBHOro poga
yenoBeyeckol [eaTenb-
HOCTW, pagu KOTOporo,
cobCTBEHHO, U BO3HMKIIA
B X0/ AO0NIr0o 3BONOLUY
Takasa Bellb, kak PA3YM.
OHM Kaxabll MO-CBOEMY
00BACHANN HaM, 4YTO 4e-
noBe4yecTBO, CTYyNUB Ha
Henerknim nyTb TEXHONO-
rmyeckon UMBUAU3ALUN,
o0a3aHO NpoOWTU €ero c
OOCTOMHCTBOM, U nMpwu
3TOM HENPEeMEeHHO Hawn-
TV 06OLWMIA 93bIK CO CBOEN
HeykpoTumown lMnaHeTton,
haBwen emMy XU3Hb —

Be[b OHa elle O0sro 6yneT HawuMm

eAVHCTBEeHHbIM aomMoM BO Bce-
NIEHHOWN.

Penakuums xypHasa

«BceneHHas, npocTpaHCTBO, BPEMSI»

Fappu rappucoH (12 mapta 1925, Crampopa, CLLUA —
15 aBrycta 2012, bparitoH, BennkobputaHus).

doTo: "BeuepHss Mocksa”, Oner DoukuH

AsTop doTo: CrenaHeHkos Hukonaii. Uctounuk: http://photo.rusmet.ru



WNETOPINS KOCMOHABTKIA

Nasen MNonosuy —
nepebIv yKpauHel B Kocmoce

12 agzycma ucnonHunoch 50 nem co OHA nonema 8 KOCMOC nepso2o KocMoHasma-ykpaurya Ilasna Po-

MmaHosuy4a Ilonosuua.

JImom nonem 6bL1 YHUKANbHBIM BO MHO2UX OMHOWEHUAX. Bnepsble 8 Kocmoce Haxo0unuch 00HOBpeMeH-
HO 08a NUIOMUPYeMbIX KOCMUYECKUX Kopabna: «Bocmox-3» — c uysawiom AHOpusiHom Huxonaeswvim Ha
bopmy u «Bocmok-4» — c ykpauryem Ilasnom Ilonosuvem. Bnepswvie nosem 6bi MHO200HEBHbIM: 00 3MO-
20 I0puti [aeapuH cosepwun o0uH 108-muHymHblll BUMOK 8okpye 3emau, a lepmar Tumos BbINOJAHUN 00HO-

CYMOYHBIU KOCMUYECKUU nosem.

«Ilonem ycnewHo 3asepueH, — coobwuno TACC 15 aseycma 1962 2., — Kopabau-cnymHuKu npu3emau-
Juch 8 3a0aHHOM patioHe. .. IIpoti0eH Il nymb COCMABU 0KOJI0 2 MUNIUOHOB KUZIoMempos. B epynnosom
noneme xopabau-cnymuuku 6sinu 71 yac. Hay4uHble u mexHudeckue 3a0aHUsA camo2o 0umenbHo20 noJe-
ma u 8nepsble COBEPUIeHHBIL NPU 3MOM 2pYNNoB8oL NOJIeMm peuleHbl YCneuHo U NoJIHOCMbIO.

HaTtanbs BopoTkaHuu,
focypapcTBEHHOE KOCMUMYEeckoe
areHTCTBO YKpauHhbl

Hukonan Mutpaxos,
«Cnenc-NHdopm»

ocne kocMmuyeckoro noneta MNaeen

MNMonoBuy oennncsa cBoMMK Brieyar-
nexvamun: «Korga netan — BCromMuHan
YKpavHy, MO poaHoi Y3MH, 0COKOpPbI
BOOJb Aoporu, Bepbbl Haa Pocklo, aom,
B KOTOPOM POC, POAHLIX, ApYy3eit. M Tak
3axoTesioCb JOMOMN. ..»

A Ha pogHoi 3emne — B Y3uHe, raoe
oH poguncsa 5 oktabps 1930 . — ero
BCTPEYaM C TMOYETHbIM 3CKOPTOM,
MHOFOMOAHBIMU MUTUHIaMKN U YKpauH-
CKVM KapaBaeM.

Bcero B paboyeit cembe PomaHa
Mopdupbesnyan Peonocum KackaHos-
Hbl MonoBuyen 6bI10 NATEPO AeTeN: TpU
CblHa 1 OBe foodepu. B nocenke YauH y
Oyaylero KocMoHaBTa MpoLUIo TPya-
HOE NpefBOEHHOEe U BOEHHOE AETCTBO.
3arem — yyeba B LLKONE, COBMELLEHHas
C paboTol Ha caxapHOM 3aBOME JIETOM
1 NoApy4YHbIM Ko4verapa 3umoin. B co-
BPEMEHHOM Y3MHEe Ha ynuLe, Ha3BaHoM
B YeCTb KOCMOHABTA, COXPaHWJICS [0M
Ne34, B KOTOPOM xusa 6onblias cemMbsi
[MonoBuyen. A Ha LieHTpanbHOM nioula-
OM ropoka ycTaHoB/IEH OIOCT Bblaato-
uierocs 3emnsika — asaxael leposa Co-
BeTckoro Cotosa Nasna lNMonoBuya.

B 1947 r. NMaBen PomaHoOBUY OKOHYMA
pemecneHHoe ysunuile B benon Lepk-
BW, Mosy4nsn keBanudukaumio ctonapa-
KpacHooepeBLyka U OOHOBPEMEHHO
3aKOHYU CEeObMON KacC BeYepHen

wkosnbl. Yepesd 30 netr — B
1977 . — B MTY Ne5 6bin oT-
KPbIT My3eli KOCMOHaBTUKMN
ero umMeHu. Ha OTKpbITUM
NPUCYTCTBOBaJI CaM BUHO-
BHUK TOPXECTBa, U B KHUre
MOYeTHbIX TOCTEN OCTaBWI
nepeyto 3anucek: «Cnacnbo
BaMm 3a Bce! M.PlMonosny». B
My3ell KOCMOHaBT nepeaan
ckadaHap, KOTOpbIA OH UC-
nosib30Basl BO BPEMS BTOPO-
ro nosieTa B KOCMOC, KOCTIOM
ons paboTbl B KOCMOCe,
ckadaHap AN aBapunHoOro
MPUBOAHEHWS, rnapagHbliii
KUTenNb, pagnocTaHLmio, Oo-

lMaBen [MonoBuy nepesn nocankowr B KOCMUYECKWI KO-
pabsb «BocTok-4» 12 aBrycta 1962 r.

KYMEHTbI, doTorpadum wu

MHOroe gpyroe. Myseit KOCMOHaBTUKMN
CTan LEHTPOM BOCOUTaTeNbHOM pabo-
Thbl YYUNMLLA: B HEM NPOBOAATCH Bevepa
knyba «MyxecTBo», NPOXoAsT BCTpeuun
CO 3HAMEHUTbIMU NIOOBMU, OpraHuay-
I0TCS COPEBHOBaHNA Cpeam yHaLLmxcs 3a
npaBo Noe3aku B 3BE34HbIN rOPOAOK.

B nocnegHue rogpl, B TedeHve 30
net, B benown LiepkBu npoBoanUTCS Mex-
AyHapOAHbIA TypHUP No 6okcy cpeau
loHOLLEen Ha Kybok MNonoBuya. M 310 He
cnyvyaHo — [laBen PomaHoBMY umen
nepsble paspsabl NO AecATU Buaam
cnopTta, B T.4. no 6okcy, 6bin 3acny-
XXeHHbIM MacTepomM cnopTa. OH Bcerga
npuesan Ha OTKPbITUA TYPHUPOB, HO B
2010 ., Ha 29-11 MexayHapoaHbIn Typ-
HUP, OH yXe He npuexan... TemM He me-
Hee, 30-neTHAa TpaguLums NpoBeaeHNS
COPEBHOBAHWI MPOJOMKAETCA — yXe
KaKk NamsiTb O MEPBOM «KOCMWUYECKOM
CbIHE» YKPAMHCKOro Hapoaa.

[Tocne BbINOHEHWA OBYX MONETOB B
KOCMOC, npogosmkasa pabotath B LieH-
Tpe noAroTOBKM KOCMOHABTOB, [laBen
PomaHoBMY He npepbiBan cBsA3b ¢ Ykpa-
nHor. C 1964 no 1988 r. oH nsbupancsa
nenytatom BepxosHoro Coseta YCCP
wecTun co3biBoB! CHavana ero nadpanu
[enyTtaTtom B poaHoMm Y3uHe. 3aTtem oH
Bannotuposancs B coceaHem CkBuUp-
CKOM palioHe, 1 CKBMpYaHe, yBUAEB, Kak
MonoBuy onepaTnBHO, MO-BOEHHOMY,
pewan wux npobnemsl, Bbibpanu ero
Ha TPEeTUA CpOK, a MOTOM 3axoTenu
OCTaBuUTb U Ha YeTBepTbin. Bnagummnp
BacunbeBuy LLlepbuukunii, nepeblin ce-
kpeTtapb UK KomnapTtuum YkpanHel, npun-
rnacwn MNaena PomaHoBuya Ha 6eceny v
coobwmrn, 4To byaeT paccMaTpuBaTbCs
BOMPOC O ero AenyTaTCcKon AesTeNbHO-
CTW, MOCKOJIbKY 3aKOHOM He Oblf10 Npef-
YCMOTPEHO Takoe AnuTesnibHoe rnpebbl-
BaHWe genytatoM B OOHOM palioHe. B

http://wselennaya.com



CkBMpy nocnany KOMWUCCUID, KoTopas
oLeHuNa aesaTenbHoCcTb genytarta [lo-
noBuya 1... CHOBa pekoMeHaoBana ero
K n36paHuio.

YacTtbim roctem 6bin Maeen MNonosuy
B Knese v nocne 3aBepLueHus oenyraT-
ckon pgesatenbHocTu. B 1991-2009 rr. oH
3aHuman nocT lNo4YyeTHOro npeavaeHTa
doHOa oNUMMUIACKUX YEMMUOHOB «30-
noton Onumn» 1 MexayHapoaHoi ac-
coupnaumn Guskynstypbl 1 cnopta (MA-
®uC). B 2011 r. no numnumatvise MADuC
1 Npu nogaepxke HauroHanbHOro Koc-
MWYECKOro areHTCcTBa YKpavHbl Ha JoMe
Ne65 no ynuue Bnaammnpckoin B Knese,
roe paboTtan kocMoHaBT [onosuy, Obina
OTKpbITa MEMOpUanbHas 40CKa.

B 1989 r. B CCCP 6bina co3gaHa Ac-
coumaums My3eeB KOCMOHaBTUKWU, U
Masen MNMonoBuy Ha nonrve 20 net ctan
ee BecCMeHHbIM Npe3naeHToM. Acco-
umaums obbeguHuna Gonblune n ma-
fble My3eu KOCMOHaBTUKW, NiiaHeTapumn
1 WKOJIbHble My3eu. [NaBen PomaHoBuY
BCEMEPHO NMOMOran Ux OesTeNbHOCTH,
ObIN1 4YaCTbIM FOCTEM BO MHOIMMX KOCMMU-
yeckumx mysesx. [pu ero nogaepxke B
1989 r. 6blna ocyLIEeCTBEHa YHUKab-
Hasg noe3nka ABaauaTy OMPEeKTOpPOB
My3€e€eB KOCMOHaBTMKM Ha KOCMOAPOM
BarkoHyp. BBOCMOMMHAHWAX MY3€EHbIX
paboTHukoB [Maeen lMonoBuy ocTancs
BecenbiM 1 06asTenbHbIM, NPOCTLIM U
LOCTYMNHbIM. Y NepBOro KOCMOHaBTa-
yKpavHua 6bin peakuii nap nokopsaTb
cepaua naen ¢ nepsBbix MUHYT 06LLe-
HWS1 1 Ha BCIO XM3Hb.

JInuHble BeWM KOCMOHaABTaA U 3KC-
rnoHatbl, MepenaHHble UM, XpPaHATCH
BO MHOIMMX My3esix YKpauHbl: B XXUTO-
MUPCKOM My3€ee€ KOCMOHaBTUKN WM.
C.MN.Koponeega, A3pPOKOCMUYECKOM
My3ee um. WN.N.Cukopckoro B Kunese,
B My3ee MVPHOro OCBOEHUs KOCMOoca
B ropofe lepesicnaB-XmenbHULKWIA, B
lMonTaBCckOM My3ee aBuaLn U KOCMO-
HaBTMKN, My3ee KOCMOHaBTUKM Mexay-
HaApPOOHOr0 AETCKOro LeHTpa «ApTek»,
Mysee kocmoHaBTukuM um. N.P.MNonosuya
B Benon Liepkau.

C 1999 no 2009 r. MNasen Monosuy
BO3M1aBNAN  YKPaMHCKUM COK3  KOC-
MOHaBTOB, Ky[a BXOOWNW netaBlune B
KOCMOC BbIXOAUbl 3 YkpauHbl: feopruit
Beperosoi, leopruin LLIoHWH, Butanuii
>Kono6os, Bnagumup Jlsxos, JleoHup,
Monos, Jleonna Knsum, Uropb Bosik...
Taknx HaCYUTbLIBAETCS HA CErOaHALLIHNIA
neHb 20 yenoBexk.

OpHa 13 nocnegHux M HelabbiBae-
MbIX BCTPeY C KOCMOHaBTOM NornoBuyem
B YKpanHe cocTosinack B sHBape 2007 T,

Mopym ## KHAM 2 ApXiBs!

NCTORYISI KOCMOHABTIIKIA

1.P. NMNonoBu4 Ha oTKpbITUn namsiTHUKka Cepreto KoponeBy B Knese. SIHBapb

Korga OH npuexan BMecTe ¢ Hartanben
CepreeBHoili Koponesoi Ha Meponpus-
1A B ropogax Kvuese n Xutomupe, no-
cBsleHHble 100-n1eTnio Co OHS poxae-
Hua Cepres [Maenosuya Koponeea. C
nepBbIX MUHYT CBOEro NpebbiBaHUS Ha
yKpauHckor 3emne [MaBen PomaHoBUY
cpagy oKasasicsl B anuLEHTPe BCEX CO-
ObITUIA N, KaK MarHuT, NpUTArnBan k cede
BHYMAaHWE BCEX YHACTHUKOB, XYpPHaIu-
CTOB, BETEPAHOB 1 MOJIOOEXM.

MaBen MNMonoBunY cTan He ToNbKOo Nep-
BbIM yKpauvHLem B kocmoce. OH Bnep-
Bble BO BpeMs noneta gan HacToALWA
KOCMWYECKUIA KOHLEPT — CUJIbHBIM U
YACTBIM FOSIOCOM MPONEn YKPaMHCKYHO
necHwo «Jmeniocb 9 Ha Hebo...». OH
3HaJsl, 4TO ero cnywatoTt Ha 3emne, u
4TO 3TO MobMMas NeCHS MaBHOIO KOH-
cTpykTopa Cepresa Koponesa.

MaBen PoMaHOBMY MOCTOSAHHO XU U
paboTtan B MockBe, HO CBOSI KBapTMpa
y Hero 6bina u B Nypayde. MepBhbiii pas
oH nobbiBan B Kpbimy B 1962 ., cpa-
3y rnocne NepBoro nosneTa, 1 ¢ Tex rnop
€XerogHo npuesxan croga Ha NeTHui
oTabiX. 3oeck xe, B I'yp3yde, 29 ceHTs-
6pst 2009 r. nepecTano 6UTbLCA cepaue
KOCMOHaBTa.! Ha cteHe goma, roe OH
xumn, 8 2010 r. no nHMumaTBe MecTHoOM
agMuHUCTpaummn Oblna  ycTaHoBneHa
MemopuanbHas 0ocKa.

*x k* %

B oHn npasgHoBaHusa 50-netua no-
fieta B KOCMOC MepBOro KOCMOHaBTa-
ykpavHua B KueBe COCTOS/IMCL TOp-
XECTBEHHbIE MEponpuUaATUs, y4actue B
KOTOPbIX APUHANU O04epU KOCMOHAaB-

"BMB Ne11, 2009, ctp. 2

Ta Hatanbs n Okcana, 6part lMNetp Po-
MaHOBMY, nnemMsHHUK [laBen, BHy4ka
AnekcaHgpa, BeTepaHbl kocMoapoma
BaiikoHyp — y4acTHUKM 3anycka Koc-
MU4eckoro kopabns «BocTtok-4», apy-
3bg 1 copatHuku M.PlMonosnya. Hava-
JINCb TOPXECTBEHHbIE MEPOMNPUATUSA HA
NPeanpuaTUM  KOCMUYECKOM OoTpacnam
— MO «Knesnpunbop», nponsoasLLEM
npubopkI 415t KOCMUYECKNX kopabnen u
Ha3eMHbIX KOMMNEKCoB. locne MUTUH-
ra, B KOTOPOM y4acTBOBaIM paboTHUKM
NpPeanpuaTus, 4o4Yepu 1 BHy4Ka KOCMO-
HaBTa BO3JIOXWAW LUBETbLI K NAMATHUKY
Cepreto Koponesy — OCHOBOMOMOX-
HUKY NPaKTU4eCKO KOCMOHaBTUKM. Ha
«Knesnpunbope» roct noceTunm mysei
MCTOpUN NpeanpuaTnsa u GoToBLICTaB-
KY, MOCBSALLEHHYI0 BU3nTy B 1982 1. «kOC-
Muyeckoro rocts» — [laena MNonosuya
C XEHOM — JNeTYNKOM-UCTbITaTENEM
MapwHow MNonosuy.

Takxe B Knese y4acTHUKM meponpu-
ATvi nocetunm nnowans KocmoHaB-
TO0B B COIOMEHCKOM parioHe CTOMMLbI,
Ha3BaHHYIO Tak B kOHUe 1962 r. mocne
YCMELLHOro noneta B KoCMoc AHapusiHa
Hukonaesa v lNaena Nonosuya, 1 BO3-
JIOXUNN LBETbI K MEMOPUASIbHOMN [0CKe
M.PlMonoBuya Ha gome, B KOTOPOM Ha-
xoputes MexayHapoaHasi accoumaums
GuU3KynbTYpbl 1 cnopTta. B Tennon at-
Mocdepe nmpoLunia BCTpeya poacTBEH-
HVMKOB KOCMOHaBTa C rmnasoi locyaap-
CTBEHHOrO KOCMMUYECKOrO areHTcTBa
YkpauHbl, lepoem YkpauHbl HOpuem
Cepreesunyem AnekceeBbiM. Ha BcTpeye
npucyTCcTBOBaNn cotpyaHukm MKAY, se-
TepaHbl KocMoapoma BankoHyp, YneHbl
Mpe3angnyma HAH YkpauHbl akagemmkin
Bnagumup lopbynuH 1 Apocnas AukuB.




NETOPS KOCMOHABTIAKIA

PoncTBEeHHWKI epBOoro kocMoHaBTa-ykpavHua 1. P. [Nonosuya — BHy4Yka AnekcaHapa, 40-
yepu OkcaHa n Hatanbs — Ha mutuHre B 10 «Knesnpubop». 15 asrycta 2012 r.
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Bo Bpems BCTpe4M COCTOSANIOCh TOPXE-
CTBEHHOE CreLralleHne no4ToBoM MapKu
1 KOHBEPTA, BbIMYLLEHHbIX «YKPNOYTOM» K
KocMurYeckomy tobuneto. NpaBo noracutb
nepBbIi KOHBEPT C MapKoi ObI0 Npeno-
cTaBsieHo BHyu4Kke Nasna [Nonosuya — ce-
MUNETHEN AnekcaHape. 3aBepLuaroLLmm
COObITMEM CTall TOPXECTBEHHbIA BeYep
B POCCUINCKOM LEHTPE HayKu 1 KYNbTYpbl,
rae 6blna OTKpbITa BbICTABKA, MOCBALLEH-
Hasi MepBOMY KOCMOHABTY-YKPaVHLYy U
OpyrMM KOCMOHaBTaM — BbIXoAuUaM U3
YkpavHbl. CBOMMM  BOCMOMWHAHUAMU
00 oTuUe noaenunnck aodepu Hatansa v
OkcaHa. O coBmecTHOM paboTe ¢ fenyTa-
Tom N.P.lNonosuyem pacckasana bbiBLuas
npeacenatens [Npe3vanyma BepxoBHOro
Coseta YCCP B.C.LLeB4eHko. O noaro-
TOBKE K MOfeTy pacckasas paspaboTymk
nepBbIX MarHNTOMOHOB A9 KOCMOHAaB-
ToB H.B.TymapkuH 1 HenocpeacTBEHHbIN
Y4aCTHUK 3anycka KOCMWYeCKOro Kopa-
6ns «<BocTok-4» — BeTepaH KOCMOApPOMa
Barikonyp I"T1.MNoHamapes.

OkcaHa Nonosuy — MpeanaeHT PoH-
[a noaaepXky aeBvauMm M KOCMOHaB-
TUKW, MNATPUOTUHECKOrO BOCMUTAHUSA
MOJIOAEXM U PasBUTUS CropTa MMeEHU
nsaxabl feposi Coeetckoro Coto3a Koc-
moHaBeTa [1.PlMonoBuya — OT uMeHu
BCEX POACTBEHHMKOB Bblpasuna onaro-
[ApHOCTb OpraHmM3artopam Mepornpus-
TUA 3a panylHbii NpyemMm B YkpavHe u
60nbLLIOE BHAMAHME K MaMsATU NX OTua —
BbIAAIOLLIErOCs CbiHA YKPAMHCKOWN 3EMIN
Maena PomaHoBuya Nonosuya.

Ha Bevepe namsitn [1.P.l[lonosuya B Poc-
CUFCKOM LIEHTPE Hayku v KynbTypbl. Kues,
15aBrycra 2012 r.

«ITporpecc M-16M» ycrenrsno mpucteirkosascsa K MKC

aBrycta2012r. 8 19:35 UTC (23 yaca

35 MUHYT Mo MOCKOBCKOMY BPEMEHN)
C nyckoBow yctaHoBku Ne 5 nnowazku
Ne 1 kocmogpoma BarkoHyp OCyLecT-
BJIEH MycK pakeTbl-HocuTens «Cot3-Y»
C rpy30BbIM TPaHCMOPTHLIM Kopabnem
«Mporpecc M-16M».

2aeryctaB 01:18 UTC ocywiecTteneHa
CTbIKOBKA rpy30BOro kopabns ¢ Mexay-
HapoaHOM KocMuYeckon ctaHumen. Ko-
pabnb NpuYanui K CTbIKOBOYHOMY OTCe-
Ky moaysis «[upc». Mpouecc conmxeHns
NPOBOAWICS BABTOMaTUYECKOM PEXnMe
non, KOHTPOJIEM CMELMANNCTOB MOAMO-
CKOBHOrO LleHTpa ynpaBneHusi noneta-
MU 1 POCCUIMCKUX YneHoB akunaxa MKC.
BrniepBble B NpakTyke aKcnayaraumm op-
BGUTaNbHOro KOMMEeKca CTbIKOBKA Obina

OCyLLIeCTBIEHA MO 4-BUTKOBOW CXewme,
BCero yepes 5 yacoB 54 MUHYTHLI Nocsne
3anycka kopabnsi.

«Mporpecc M-16M» pocTtaBun Ha
CTaHUMIO Tpy3bl, Heobxoaoumble ONd
nopaepxaHnsa ee YHKLMOHUPOBAHUS
B NMUIOTUPYEMOM PEXUME U peanusa-
UMM MpOorpamMmbl HayyYHO-NPUKIaaHbIX
vccnengoBaHuii. B unucne rpysoB —
TOMMBO [Ana OOPTOBbLIX ABUratenemn
MKC, kucnopon, Boga, o6opyaoBaHue
ONA  Hay4HbIX 9KCNepumeHToB («Bu-
aup», MATU-75, «Penakcauus», CJIC,
«BekTop-T», «Tunonorus», «ACenTuK»,
«XKeHblleHb-2», «Kackag», «buoge-
rpagaumsi», «KynoHOBCKUIN KpUCTa»),
obopynoBaHne Ons  POCCUMNCKOro U
aMepuKaHCKOro CEermMeHTOB CTaHuuu,

«porpecc M-16M»

cpeacTBa MeOMLMHCKOro obecnedye-
HUA, a TakkKe KOHTEeMHepbl C nuLleMn,
3anyacTm W pacxofHble Marepuabl.
CyMmapHas Macca noJsie3Hon Harpy3ku
cocTtaBuna 2639 kr.

http://wselennaya.com



«ITporpecc M-15M»: muccus 3aBepuieHa

2214}0119 2012 r. B 20:25 UTC (23

mions B 0 yacoB 25 MUHYT MO MO-
CKOBCKOMY BPEMEHW) rpy30BOM TpaHC-
NnopTHbIA Kopabnb «[Mporpecc M-15M»!
otyanun ot MKC. lNMocne OTCTbIKOBKM OH
Obln 324eCTBOBAH B CEPUM UCMbITAHWUIA
[opaboTaHHOM POCCUIACKO CUCTEMbI
CONMXKEHWS U CTbIKOBKW «Kypc-HA» («HO-
Bas aKkTuBHas»). Bo BpeMsi NOBTOPHOro
CONMXKEHNS «rPy30BUKa» CO CTaHLMEN
BO3HUKIIM HEenonagky, 4YTo 3acTaBu-
JIO CreunasnucToB HA3eMHOro LEeHTpa
yrpaBneHns 0TkasaTbCs OT 3arniaHupo-
BaHHOW CTbIKOBKW.

29 mions1 2012 1. 8 01:00 UTC (5 wacos
MOCKOBCKOI0O BpEMEHM) B COOTBETCTBUM
C nporpammor oTpaboTKM CUCTEMBI
cbnmkeHus «Kypc-HA» npoBeneHa BTO-
pasi ‘CTbIKOBKa TPaHCMOPTHOIrO rpy30BO-
ro kopabns «Mporpecc M-15M» ¢ MKC.
Kopabnb npuyanun K CTbIKOBOYHOMY
Mogynio otceka «Mupc» (CO-1). One-

' BMB Ne4, 2012, cTp. 31

«ITporon-M» u
BBIBECTHU CIIYTHUKMU HA OpOUTY

6aBryCTa 2012 . B 19:31 UTC (23
yaca 31 MMHyTa MO MOCKOBCKOMY
BpemMeHu) ¢ MY Ne 23 nnowagkm Ne 81
KocMmogpoma barikoHyp ocyliecTBneH
MycK pakeTtbl-HOcuTens «[poToH-M»
C pasroHHbIM 650koM «bpus-M» un
TEJIEKOMMYHUKALUMOHHBIMU  CMYTHUKA-
Mu «3kcnpecc-M2» n Telkom 3. Ha
cnenylowmn neHb ronoBHom 6nok (PB
«Bbpnz-M» 1 06a kocMmyeckux annapa-
Ta) He OblN 0BHAPYXEH Ha NepexoaHom
opbute. CurHan ¢ ronosHOro 6oka
Obln NPUHAT C aBapuHOM MNPOMEXYy-
TOYHOWM OpPOUTHI.

MexBegoMCTBEHHaa KoMuccusa no
BbIAICHEHUIO MPUYUH aBapun pPakeTbl-
Hocutena «lMNpoToH-M» npu 3anycke
CNYTHUKOB «3dkcnpecc-MI2» n Telkom
3, U3y4nB TenemeTpuyeckyo MHHop-
Mauuio ¢ bopTta pasroHHoro 6oka,
npennonoxwuna, 4to npobnema Kpo-
eTcqd MMeHHOo B paboTe ABuUraTesb-
HOW yCTaHOBKW. YOanocb YyCTaHOBUTb,
4YTO MOCfie ee BTOPOro BKJOYEHUSA
pes3ko ynano AaefieHne B TOMJIMBHOM
Bake. OTO NPUBENO K TOMY, YTO HOMMU-
HanbHasa Tara He Oblna OOCTUrHyTa. B
CBAI3N C 3TMM OOPTOBAs 3NEKTPOHU-
Ka aBTOMaTu4yecku Bblgana kKomaHgy
Ha OTK/lOYeHue aBuratens. TpeTbero
BKJIIOYEHNA YCTAaHOBKU TaK U He Mno-

MopyM #* [KHUMM * ApxmBkl

€ CMOT

péuvm Nno COAMXKEHUNIO U CTbIKOBKE MpPo-
BOOWIMCb B aBTOMATUHYECKOM pPEXUME
nog, KOHTPONEM CNELMaNNCTOB rpynmbl
onepatuBHoro ynpasnexus LY ®dryn
LUHVWWN mawmHocTpoeHust 1 akunaxa
POCCUINCKOro CErMEHTa CTaHLMN.
30wmionsa2012r.821:19UTC (31 nionga
B 1 4ac 19 MUHYT NO MOCKOBCKOMY Bpe-
MeHUV) rpy3oBoi kopabnb «lMporpecc
M-15M>» Bbl OKOHYATENBLHO OTCThIKOBAH
ot MKC. B TeueHune nocneayouiero as-
TOHOMHOTO MoJsieTa OH y4acTBOBaJsl B reo-
dusnyeckom akcnepumeHTte «Papap-
[Mporpecc», NOCTaHOBLUMKOM KOTOPOro
asnaetca Oryrn UHNWmauw. Lens ato-
ro 3KCrnepumMeHTa, NPOBOOUMOIO YXe
BTOPOW pas, COCTOUT B onpeaeneHnm
NPOCTPAHCTBEHHO-BPEMEHHbIX  3aBU-
CUMOCTEN TMJIOTHOCTK, TemnepaTyphl,
MOHHOrO COCTaBa NoOKasbHbIX HEOOHO-
poaHocTer noHocdepbl, BO3HUKAIOLLMX
B peaynbrate paboTbl BOPTOBLIX OBU-
ratenen TpaHCropTHoro kopabnsa. 20
aBrycra, nocsie 3aBepLUeHus JKCrepu-

cneposano. lNapeHne pas-
JIeHUs MOTJ10 ObITb BbI3BAHO
HEeCKONbkUMU  dakTopamu:
Hann4ynem NMOCTOPOHHUX
npeaMeToB B TOMJINBHOM
B6ake, KOTOpbIE MO CTaTb
NnPpUYMHOM 3acopa Maru-
CTpasnbHOro TpybonpoBo-
0a, Nnbo Xe MexaHM4ecKkum
noBpexaeHnem camMoro
Tpybonposoaa. BTopon
BapuaHT BbiIrNaauT 6onee
peanbHbIM: HECKOJIbKO He-
henb Hazag 3toTr Tpybo-
NpPoBOA, MPULLIIOCH 3aHOBO

NCTORINS KOCMOHABTIKIA

MeHTa, «[Tporpecc M-15M» 6bIn cBeaeH
Cc opbutel; B 16:12 UTC npousBeneHo
3aTOM/IeHNE ero HECropeBLLNX OCTaTKOB
B IOXXHCOM YacTn TUXOro okeaHa.

npokaagbiBatb MU3-3a BO3-
HUKWIUX Henonagok. [oaTomy cTapT
Obln NepeHeceH Ha ABe Heaenu.

Cneuyanuctam yaanocb YCTaHO-
BUTb CBSI3b C TENIEKOMMYHUKALMOHHbBIM
cnytHukom Telkom 3. Tem He MeHee,
€ro 1Ccrosib3oBaHue no LeneBomMy Ha-
3HaA4YEeHNI0 HEBO3MOXHO B CBSI3U C He-
BbIXO[,OM Ha 3anfaHUpPOBaHHy0 opoun-
Ty. OAHaKO CMyTHUK MOXET MOCYXUTb
TECTOBbIM anmnapaTtoM O/ AOMNOJHU-
TeJIbHbIX UCMNbITAHUA HOBOW KOCMUYe-
cKon nnatdopmbl.

[maBa «Pockocmoca» Bnagumup
lMonoBkMH NoaTBEPAWI, YTO HEOABHSS
aBapusa npu 3anycke «[poTtoHa-M»

cBs3aHa ¢ 6pakoM npu NPon3BoaCcTBE
paaroHHoro 6noka «bpns-M»

B xope paboTbl aBapuitHON KOMUC-
CUW MO HewTaTHOMY 3arycKy pakeTbl-
Hocutensa  «lpotoH-M» 6 aBrycrta
MOABUINCE 3aMeYaHus He TOSbKO K pas-
FOHHOMY 6J10KY, HO U K ABUraTebHON
YyCTaHOBKE TpeTbel CTyrneHu HocuTe-
N8, OblN BblOaH pag, pekoMeHaaruin no
MOBLILEHWIO HAAEXHOCTW 3TOWN ycTa-
HOBKW. [eHepanbHbIi aupekTop locy-
[APCTBEHHOIO0 KOCMMUYECKOr0 Hay4HO-
npouseoacTeeHHoro ueHtpa (MFKHILL)
umeHn XpyHudieBa Bnapumup Hecte-
pOB nocre aBapuv NOKMHYNA CBOM MOCT.




KOEMOHABTUIKA

NASA Br16pasa $pmupMsbl, KOTOPBIE OYAYT CO3AABATH HOBBIN KOPaOAb

AMepVIKaHCKaﬂ aspokocMmuyeckas
agmuHncTpaumsa (NASA) Haseana
TPY KOMMEPYECKMX KOMMAHNK, KOTOpbIe
noslyyaT KOHTPaKTbl Ha OOLLYID CyMMy
Gonee $1,1 mnpa. B pamMkax TpeTbero
aTana nporpamMmbl CO3[aHUs cunamm
YaCTHbIX PUPM HOBbIX KOCMUYECKUNX KO-
pabnei ans 0OCTaBkM aCTPOHABTOB Ha
MKC, pakeT-HOCUTENEn ans HUX N Ha-

3eMHON MHDPACTPYKTYPbI.

MaptHepom NASA no nporpamme
CCICap (Commercial Crew Integrated
Capability) ctana komnaHus Boeing, no-
JIyumBLLIaA KOHTPaKT Ha $460 mnH., Space
Exploration Technologies (SpaceX) — $440
MiH. 1 Sierra Nevada — $212,5 mnH.

lMocne 3aBeplueHVs MONETOB LIATT-
nos CLLUA octanucb 6e3 COBCTBEHHbIX

CpencTB  [OOCTaBKM aCTPOHABTOB  Ha
OKONO3eMHY0 opbuTy 1 Ha MexayHa-
POLHYIO KOCMWYECKYIO CTaHumo. [ng
TOro, 4ToObl COKPATUTb PACXOAbI U CMO-
COBCTBOBATbL Pa3BUTUIO KOCMUYECKOWN
mHayctpun, NASA pewwmna cospaeatb
HOBbI NMUNOTMPYEMBIN KOpabsb cunamm
YaCTHbIX KOMMAHWIA, B TO BPEMS Kak cOO-
CTBEHHbIE CWJIbl BeAOMCTBa OyayT Ha-

Amepuranckue paaru Bce
emje croAT Ha AyHe

CHVIMKVI, MoJlyYeHHbIE C MOMOLLUBIO
kocmuyeckoro annapara LRO (Lunar
Reconnaissance Orbiter),' nokaabisator,
YTO NSATb U3 LWECTU hNiaroB, OCTaBEHHbIX

! BMB Ne6, 2009, ctp. 2; Ne7-8, 2009, ctp. 29;
Ne11, 2010, cTp. 5

aMepUKaHCKMMU JTYHHbIMUY 3KCNeauLms -
MW, MO-MNPEeXHEeMY CTOST Ha CBOUX Me-
cTax. He ymanocb HarTu TOIbKO CaMbli
nepBsbili dnar, YCTaHOBNEHHbIN B X04e
nctopuyeckoi muccum Apollo 11. Yyact-
HUK Toro noneta dasuH OngpuH (Edwin
‘Buzz’ Aldrin)? B cBoel kHure «BosBpa-
weHne Ha 3emmo» (Return to Earth)
BCMOMWHAET, YTO KOraa JIyHHbI MOAyb

oTopBasiCA OT MOCaA0YHbIX

Ha cHumke, caenaHHoM KocMmuydeckum annaparom LRO,
OTYeT/INBO BUAEH ¢nar, yCcTaHOB/I€HHbIV Ha MOBEPXHO-
ctu JlyHbl akunaxem Apollo 16, v TeHb oT Hero

W o
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NASA

HHbIA posep

ornop, OH 3amMeTun, kak dnar
«COyno» peaxkTUBHOM CTpYy-
el pBuratenen  B3NETHOW
ctynenn. K coxaneHuo, no
CHUMKaM C OpOUTbI HenNb3s
onpenennTb, YTo NPON30LLIIO
C nonoTHuwamu  ¢naros.
HekoTopble cneuyianncTel
CUUTAIOT, YTO JIlyHHasa cpena
ryéutenbHa ons Henoxa, 13
KOTOPOro OHW M3rOTOBJEHDI.
Mo BO34ENCTBMEM CUSTbHON
Xapbl U ynsTpadrnoneToBoro
nanydyenns ConHua dnarm
MO HE TOJIbKO BbILBECTU
[o 6enoro ugeTa, HO U MNoJ-
HOCTbIO Pa3pPYLLUMNTLCS.

2BMNB Ne10, 2010, cTp. 29

AcTtpoHaBT muccum Apollo 15 Iasug CkoTT (David Scott) oTgaeTt 4ecTb, CTOS1 OKOJI0 amepu-
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kaHckoro ¢nara, ycTaHOBJIEHHOIO Ha JIYHHO MOBEPXHOCTY.

«Mopden» morepmea

aBapuIo
SkcnepMMeHTaanbm pakeTHbIN
nertarvenbHbIi annapat Morpheus

(«Mopdeii»), npegHas3Ha4YeHHbIn ons
0TpaboTKM HOBbIX TEXHONOM N BEPTU-
KasbHOro B35eTa 1 nocaaku kocmumye-
ckux kopabneit, 9 aBrycta notepnen
aBapuio BO BPEMS UCMbITATENbHOIO
rnonerta B kocMuyeckom ueHTpe NASA
nmeHun Kennepgu. Nocne B3neTa npo-
n3owen cborh B paboTte obopyno-
BaHUs, U3-3a YeEro annapaTt He CMor
nepenTn B cTabunbHbIN Nonet. Ha Bu-
[eoposninke, pa3MeLLLEHHOM Ha canTe
Central Florida News 13, BugHo, kak
nocne crtapta Morpheus nepesopa-
ynBaeTcs M nagaeT, ropuT, a 3aTem
B3pbIBAETCH.

OrHeBble ucnbiTaHus asurarenevi Morpheus
4 masi 2011 r. B KOCMUYECKOM LEHTPE M.
JxoHcoHa. Annapar rnoaseLleH Ha Tpoce, 4TO
CHUXaEeT PUCK aBapuy npu ucrbiTaHusx. 9 as-
rycra 2012 r. aKCrepyMeHTaslbHbIi MOAYJlb
BrepBbIe OTrPaBU/ICS B aBTOHOMHbIV MOJIET.

http://wselennaya.com
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npaesieHbl Ha NPOEKTUPOBaHMe kopabns
011 NOSIETOB B AaJIbHNN KOCMOC (MPOEKT
Orion®) 1 pakeTbl SLS ans Hero.

Panee NASA B pamkax nporpammbl
CCP (Commercial Crew Program) no
MOOLLPEHMIO YACTHbIX GUPM, YHaCTBYIO-
KX B pas3paboTke 1 KOHCTPYMPOBaHUMN
KOCMUYecknx kopabnen, yxe nposena
nBa atana otbopa. Ha nepsom aTane B

SBMB Ne11, 2009, cTp. 5; Ne7, 2012, cTp. 29

2010 r. KOHTPaKTbl Ha NPOEKTUPOBaHNE
NUIOTMPYEMbIX Kopabner nony4vnm
dupmbl Blue Origin, Boeing, Paragon
Space Development, Sierra Nevada un
United Launch Alliance (ULA).

B pamkax Broporo atana (CCDev2),
npeaycMaTpuBaloWEero npoaomKeHve
pa3paboTkn pakeT-HocuTenem m nu-
NoTUpYEMbIX Kopabnen, napTHepamu
NASA ctanu Blue Origin, Boeing, Sierra
Nevada n SpaceX.

Tpetuin atan (CCiCap) npenycma-
TpWBAET co3aaHue NOSIHOUEHHOWN NHTe-
rPUPOBAHHOWN TPAHCMOPTHOW CUCTEMBI,
KoTopas 6yaeT BkaYaTb B cebs KO-
pabnb, pakeTy-HOCUTENb W HA3EMHYIO
MHPPaCTPYKTYpy, B TOM YUCNE LEHTP
ynpasfeHus nosieTaMu.

Tenepb Boeing, SpaceX u Sierra
Nevada k koHuy masa 2014 roga OO/KHbI
3aKOHYUTb MPOEKTUPOBaHME N UCMbITA-
HWNS HOBbIX CUCTEM.

NASA

Morpheus — akcnepyMeHTaNbHbIV
annapar, Co3OaHHbIN LIeHTpoOM nMeHn
KeHHeim COBMECTHO CO crneuvanmcTaMmm
komnaHmArmadillo Aerospace. OHnpen-
Ha3HayeH 05151 oTpaboTKM HOBbLIX ABUra-
Tene Ha 9KONOrMYECKN YNCTOM TOMIMBE
(Napa «KMCNnopoa-MeTaH»), a Takxe Tex-
HOJMIOMMIA aBTOMATMYECKOro B3neTa, Ma-
HEBPUPOBaHUS 1 nocagku. Npegnonara-
eTcs, YTo Ha ero 6ase OyayT co3aaBaThCs
HOBbIE MNOCaAO4YHbIEe annapatbl 4Jis none-
TOB Ha JIyHy v apyrue nnaHeTb.

NASA 1 yactHas komnaHma Armadillo
Aerospace 3umoi 2013 1. Ha4YHYT UCnNbI-
TaHus BTOPOro Mocago4yHoOro moayng
Morpheus. LieHTp NASA umeHun Ken-
HeOu 1 ero YacTHbIN NapTHep yxe pas-
BEPHYNM paboTy Hag crneayowym an-
napatom, NepBble NCMbITaHWUS KOTOPOro
MOryT NponTK yxe B Havane 2013 r. MNpwu
3TOM TEeCTUpOBaHME HOBOro MoOAOyns
HaYHEeTCs «C HyNs», TO eCTb C CEpUN Te-
CTOBbIX MONETOB «Ha MPUBA3U», Koraa
annapaTt yaepXuBaeTcs cneuyanbHbl-
Mn Tpocamu. CropeBwwnii Morpheus
rnepes CBOMM MociegHUM UCTbITaHNEM
YCMELLHO BbINOAHUA 20 TakmMx NoNeToB.

Discovery News

C6ou B pabote 06opynoBaHusi N TECTOBbLIX
nporpamMm BJISIIOTCS HEMUHYeMbIMU B POo-
ecce coaagaHusi N UCMbITAHUS HOBbIX KOC-
Mu4eckunx jietaresibHbix arinaparos. I7pwm—
Hbl @aBapuu moaynsa Morpheus BbisCHAIOTCS.

MopyM #* KHAM #* ApxiBbI

NASA vicribiTara
HaAYBHOW TEIIAOBOW 3KPaH

23vnonﬂ 2012r.811:01 UTC c pa-
KETHOro MOJINroHa Ha OCTPO-
Be Yonnonc (wtat BupxuHusa, CLUA)
cneunanmuctamu NASA ocyulecTBneH
nyck reoduanyeckon pakeTbl Black
Brant XI. OcHoBHOM 3ajayen noneta
ABMAIOCb MWCMNbITAHWE 3KCMEPUMEH-
TanbHOro HaZlyBHOrO YCTPONCTBA AN
BXO[a B MJIOTHble C/ioM aTMocdepsbl
IRVE-3 (Inflatable Re-entry Vehicle
Experiment 3).

[onoBHas YacTb pakeTbl MOAHANACH
Ha BbICOTY 458 kM, nocfie 4ero Havan-
csa ee cnyck. lMpu Bxoge B atmocoe-
py Obla packpbIT HAQYyBHOW TEMIOBOM
3KpaH, KOTopbli obecrneyunn npuBo-
OHeHne kancynbl ¢ 060pyaoBaHUEM
B ATNlaHTUYEeCKOM oKeaHe. Tennosomn
akpaH IRVE-3 npencrtasnseTr coboi
KOHYC, CAesfiaHHbl U3 HafZyBHbIX KO-
neu, OOEepHYTbIX CNOSIMU BbICOKO-
TEXHONOMNYHbLIX TEPMOOAesn, npu-
3BaHHbIX 3aWMTUTL BO3BPALLAEMYIO

IRVE-3 Flight
Demonstration

Developing Cutting Edge
Technology for «
Atmospheric Reentry

'

Kancysy OT BbICOKUX TemrepaTtyp
npu NMPoOXoXAeHun yepe3 aTMocde-
py Hawei nnaHeTtbl. Ons npoOHOro
noneta 308-kMnorpaMmMoBbIi NPOTO-
TUN TEMNJIOBOTrO 3KpaHa Oblil CNOXEH
M NOMELLEH B KOHYC AuameTpom 56
CM, PacnofiOXEeHHbI B HOCOBOW 4a-
CTuK Kancynbl. B packpblToOM cocTos-
HUW NOMNepeYHnK aKpaHa AoCTuUr 3 M.
Becb nonetr — oT MomMeHTa nycka ao
nocanku — npogaunca npumepHo 20
MUHYT. O6Las CTOMMOCTb UCMbITAHUSA
cocTaBuia okono $17 MnH.

AHanoruyHble ucnbITaHUA Hany-
BHOIO YCTPOMCTBA /151 TOPMOXEHUS B
aTtMocdepe NpoBOAMINCE HECKOJTbKO
neT Haszapg B Poccuiickoin Pepepa-
umn. Kocmuyeckuin annapart, nosy-
YMBLUNIM Ha3dBaHue «JleMoHcTpaTop»,
Obln co3naH cneunanuctamm LleHTpa
mum. H. BabakuHa. K coxanenuio,
NONIOXNTENBHOrO pes3ynbrata 3T Uc-
NblTaHUs HEe fanu.

Latest launch

Invitation to the IRVE-3 Launch
July 20*, 2012, Wallops Flight Facility

BMNB
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Tperun

2 -I miona 2012 r. 8 02:06 UTC ¢ koc-

mMoapoma TaHeracuma coTpya-
HUKaMW SANMOHCKOr0 adpPOKOCMMYECKOTO
areHTcTBa JAXA OCyLLECTBNEH 3anyck
pakeTbl-HocuTens H-2B ¢ rpy3oBbiM
kopabnem HTV-3 («KoHOTOpU-3»).
910 TpeTtuir nopgobHbli kopabnb, OT-
npaBfeHHbI AnoHnen ons cHabxe-
HUA  MexXayHapoaHO/ KOCMUYECKOM
ctaHuun.? OH pgocTtaBun Ha opbuty

6onee NATU TOHH Pa3fINYHbIX FPY30B, B
TOM yncne 5 manbix CyTHUKOB, NOAIO-
TOBJIEHHbIX K 3aMyCKy cneuyanncTamm
NASA n JAXA.

27 nionsa 2012 r. nocne wecTuaHeB-
HOro aBTOHOMHOrO MosieTa ANOHCKUN
aBTOMaTUYeCKUiA rpy30BOM kopabib
conuaunca ¢ MKC pna npoBeneHus

2BMNB Ne10, 2009, cTp. 28; Ne1, 2011, cTp. 32

HTV-3 Ha opbute

SIMOHCKUM «rPy30BUK» IprObIA Ha MKC

cTbikoBkM. B 12:23 UTC npowusowen
MexaHu4eckuii 3axeaTt kopabns ¢ no-
Moulblo  Manunynaropa Canadarm?2.
C pacctogHua 10 M OT cTaHuMm
«KoHOTOpPKN-3» 6bIN NOABEOEH K Ha-
OVpHOMY NopTy Moaynsa Harmony ame-
pukaHckoro cermenTta n B 15:20 UTC
NpUCTbIKOBaH k HeMy. Bce onepauun
no ynpaBieHnio MaHUMNynsaTOPOM Bbl-
nonHana 6optuHxeHep MKC CyHuta
Yunbamc (Sunita Williams). B o6ecne-
YeHUU CTbIKOBKM el noMorann octanb-
Hble 4YfieHbl 9Kunaxa aKcneguumm
MKC 32/33.

MuAMA oTIpaBUT
CBOM 30HA K Mapcy
B HOs10pe 2013 ropa

BHOﬂ6pe cnepywouiero roga WH-
ona  oTnpaBut kK Mapcy co6-
CTBEHHbIi MeXMNaHeTHbIN annapar.
CoOTBETCTBYIOLLYID MNpOrpamMmy yxe
onobpuno uHaunckoe depepanbHoe
npaesuTenbcTBo. CTOMMOCTbL NPOEKTa
oueHusaetca B $80 mnH. Ecnu 3a-
nyck Npou3onaeT B COOTBETCTBUM C
nnaHom (26 Hoabpsa 2013 r.), annapat
L0OCTUrHEeT opbuTbl KpacHol nnaHeTbl
K ceHTabpto 2014 1.

MCITaHCKUI YACTHBINM AYHOXOA ITOAETHUT K AyHe Ha KUTaUCKOM paKkeTe

LIaCTHbIVI NIyHOXO0Q4, KOTOpbIA CcOo3aa-
€T MCMaHCckasi KoMaHaa-yvyacTHuua
koHkypca Google Lunar X-PRIZE," ot-
npaBuTCs Ha JIyHy Ha KUTanCKOM pakeTe.
COOTBETCTBYIOLLMIA KOHTPAKT noanucana

'BMNB Ne10, 2007, cTp. 16; Ne4, 2012, cTp. 14
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GapcenoHckas komnaHust Galactic Suite
n kutaickass China Great Wall Industry
Corporation (CGWIC). B cootBeTCcTBUM
C KOHTPaKTOM, poBep OyAeT 3anyLleH K
JlyHe ¢ NOMOLLIbIO pakeTbl «HaHuxeH-2C»
(«Benukuii noxop 2C») ¢ pa3roHHbIM 6110~
koM CTS2. [ockonbky 3aKOHOAATENECTBO

CLLA 3anpeLuaeT ncnonb3oBarb amepu-
KaHCKMe TEXHONMOMMM B KUTAMCKUX KOC-
MUYECKMX annaparax, KOHCTPYKTOpam

NPULLNOCL TWATENBHO CNeauTb, YTOObI
cpeay KOMMOHEHTOB He 0Ka3asoch Moja-
nagaloLmx Nof 9TOT 3anpeT. 3anyck an-
napara 3annaH1MpoBaH Ha nioHb 2014 1.

UcnaHckui 4acTHbI nyHoxo4. YcnoBus koHkypca Google Lunar X-PRIZE, y4pexaeHHoro
B 2007 r. poHaom X-PRIZE npu noaaepxke komnaHum Google, TpebytoT, 4To6bl ero y4acTt-
HWKW CO34a/1 3@ CHET YaCTHbIX CPeACcTB 6eCruiIOoTHLIV annapar, KoTopkli Ao koHua 2015 .
6yneT n0CTaB/IeH Ha JIyHHYIO TOBEPXHOCTb, MPOEAET Mo Hevi kak MuHumym 500 M v nepesact
Ha 3ems10 BUAeOo BbICOKOro paapeweﬁhﬂ un poTorpapun.
MMo6enuTtesnb Noay4nT NepBbIii npua B paamepe $30 MiH.

http://wselennaya.com



Vmepaa
repBas aCTpOHABTKA

23I/||O)‘Iﬂ B CLLA B BO3pacTte 61
roga ckoHyanacb Cannu Kpu-
cteH Painp (Sally Kristen Ride) — nep-
Bas aMmepukaHka, nobbiBaBLIasa B KOC-
moce. [lMpuynHoi cmepTu cTan pak
NOOXKENYAO04YHOM Xenesbl.

Connn Panpg popunacb 26 mas
1951 r. B ropoae 3HcuHO (Encino),
npuropone Jloc-AHpxeneca, wTart
KanngopHua. B 1968 . oOKOHYuM-
na cpegHioto wkony (Westlake High
School) B Jloc-AHxenece. B Tom xe
rogy noctynuna B CyopTMOPCKWUIA
konnemx (Swarthmore College), HO
BCckope 6pocuna ero, 4tobbl cTaTb
npodeccrnoHanbHONn TEHHUCUCTKOWN.
Yepea Tpu Mecsla WHTEHCUBHbIX
TPEHWPOBOK MoOHANa, 4to npodec-
CUOHasIbHbIA CMNOPT HEe AN Hee, u
noctynuna B CToHdOpACKUA YHU-
BepcuteT (Stanford University), ko-
TOPbIN yCnewHo 3akoHymna e 1973 1.,
nosy4ymB cTeneHb GakanaBpa Hayk no
dun3uke n GakanaBpa ryMaHuUTapHbIx
HayK Mo aHrMUNCcKomy a3biky. B 1975
r. B TOM Xe yHUBEpCUTeTe nonyyuna
cTeneHb marucTtpa, aB 1978 . — no-
cne 3awmTtel gucceptaumm — cTe-
neHb A0oKTopa GU3NYeCKNX Hayk.

16 auBapsa 1978 r. Connun Pang 3a-
yncneHa B oTpsig actpoHasToB NASA
(8- Habop). Mpowna MonHbIN Kypc
06LWEeKOCMNYECKON MOArOTOBKM W
B asrycte 1979 r. nonana B Otaen
acTpoHaBToB NASA B ka4yecTBe crne-
unanucTa noneta. Pabortana onepa-
Topom cBsA3n ¢ akunaxem (CapCom)
BO BpPEeMS MNONETOB MHOropasoBoro
kopabns Columbia no nporpamme
STS-2 B Hosibpe 1981 . 1 no npo-
rpamme STS-3 B mapTe 1982 .

CBOW NepBbI KOCMUYECKNIA NONET
cosepwwuna ¢ 18 no 24 mnioHa 1983
r. B KayeCTBe cneunanncrta Mumccum
(MS2) Ha watTtne Challenger (muc-
cua STS-7). OcHOBHOWM 3agayen no-
neta 6bi1 BbIBOO, Ha OKOJIO3EMHYIO
opbuTy ABYX TENEKOMMYHWUKaLMOH-
HblX CMYTHWUKOB, MPOBEOEHME 3KC-
nepuMeHTOB B 06nacTn papmakono-
rmm, a Takke paboTbl C repMaHCcKnMm
BO3BpallaemMbiM CnyTHUKOM SPAS-
01 (Shuttle Palettle Satellite 01).
BrnepBble akunax kopabns cocTosn
M3 NaTu 4yenosek. Panpg ctana nep-
BOWV amepukaHkol, noObiBaBLUEl B
KOCMOCeE, a TakxXe camMblM MONOAbIM
aMepUKaHCKMM aCTPOHaBTOM Ha MO-

Mopym * KHAM * Apx1BbI

MEHT CBOEro nepeoro crtapta. lpo-
OOJIXXNTENbHOCTL NoneTa cocTtaBuna
6 cyToK 2 yaca 23 MUHYTHI.

Btopoin pas Cannun Pang Haxoom-
nacb B kocmoce ¢ 5 no 13 okTabps
1984 r. B Ka4yecTBe cneuuanucrta no-
neta (MS2) warttna Challenger (STS-
41G). MaBHOW uenbld Muccum Gbina
paguonokauuoHHas 1 kaptorpadu-
yeckas cbemka 3emnm, a Takxe 3a-
nyck cnyTHuka ERBS (Earth Radiation
Budget Satellite) pna wnamepeHus
KONIMYeCTBA COJNIHEYHOW 3QHEepruu,
nornowaemMon aTtmocdepon, n Te-
NnaoBOro manyydeHmsa 3emnu. B atom
nofneTe akunNax BNepBble COCTOSAN U3
cemu yenoek. MNMpoaomKNTENbHOCTb
npebbiBaHMSA Ha opbuTe cocTaBuna 8
CYTOK 5 4acoB 23 MUHYTbI.

B wnioHe 1985 r. mony4una ponx-
HOCTb creumnanucrta noneta B 3KU-
naxe STS-61M, cTtapT KOTOpOro 6biN
HameyeH Ha wutonb 1986 r. OgHako
3TOT NosieT Obls1 OTMEHEH MOCE KaTa-
cTtpodbl kopabna Challenger. Cannun
Painp paboTtana B Npe3naeHTCKOM KO-
MWCCUN NO paccnenoBaHnio 06cTos-
TENbCTB 3TOW KaTacTpodbl, 3aTeM
— B wrab-kBapTupe NASA cneumans-
HbIM MOMOLLHUKOM AgMUHUCTpaTopa
no BONpocam A0JITOCPOYHOro 1 cTpa-
TErM4yeckoro nnaHuposBaHus. Ywna
M3 OTpsifa acTPOHABTOB M adpPOKOC-
MNYeCckoW afMUHNCTPaLMn B aBrycte
1987 .

B 1987-1989 rr. paboTana Hay4HbIM
CcOTpyAHuKoMm B LleHTpe mexayHapos-
HO 6e30MacHOCTN M KOHTPONS Haf,
BOOPY>XeHUAMU B CTIHDOPACKOM YHU-
BepcuteTe. B 1989 r. 6bina Ha3HaveHa
npodeccopom puankmn KanndopHuii-
ckoro yHuepcuteta B CaH-[wnero

“KOEMOHABTIAKA

Coannu KpucteH Pavig (1951-2012)

(University of California, San Diego) un
ompektopom KanndOopHUNCKOro UH-
CTUTYTa KOCMUYECKUX UCCNenoBaHNN
npwv 3TOM YHUBEPCUTETE.

B 2003 r. Bxoguna B cocTaB KO-
MUCCUN, paccrefoBaBLUEN MPUYUHDI
rmdenn wattna Columbia, B 2009 .
— B COCTaB CO34aHHOM Npe3uneH-
Tom CLUA Bapakom O6amoii (Barack
Obama) komuccumn, pazpaboTaBLuei
HOBYIO aMEPUKAHCKYI0 CcTpaTeruo
B o6nactm nunoTUpyemMon KOCMO-
HaBTUKMN.

ABTOp M COaBTOP MATU HAy4HO-
nyonnMuUMCTUYECKMX KHUM Oas MOJO-
nexu: To Space and Back («B kocmoc
n obpatHo»), Voyager: An Adventure
to the Edge of the Solar System («Bo-
amxep: MpuknoyeHnsa Ha kpato Con-
HEYHOW cuctembl»), The Third Planet:
Exploring the Earth from Space («Tpe-
Tbsl nnaHeTa: MccnepoBaHusa 3emnu
13 kocmoca»), The Mystery of Mars
(«TatHa Mapca») un Exploring Our
Solar System («MccnepoBaHue Ha-
wen CoNHEYHOM CUCTEMBI»).

Bbbina HarpaxpgeHa gBymsa mena-
namm NASA «3a KocMuU4Yeckuin no-
net», ynoctoeHa npemun GoH bpay-
Ha HauuoHanbHOro KOCMWUYECKOro
obuwecTtBa n npemun Teopgopa Py3-
BenbTa HaumoHanbHOM accouuaunn
cTyoeH4yeckoro crnopta. BeegeHa
B HaumoHanbHbIA 3an criaBbl XEH-
WMH 1 B 3an cnaBbl aMepUKaHCKNX
aCTpPOHaBTOB.

Nmenem Cannn Pag Ha3BaHbl Ha-
YyanbHble WKONbI B I. ByanaHac (wrat
Texac) v B . lfepmaHTayH (wrtat Ma-
puneHa).

BNB
asryct 2012
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SEMASI N3 KOCVIOCA

Cnbnpb B orHe

qDMHCKMVl CMYTHUK 3KOMOHUTOpUHra SNPP
(Suomi National Polar-orbiting Partnership
satellite), paboTatlowmini Ha nonspHon opbuTe,
CTaHOAPTHO MCMNONb3yeMON OOMbLLIMHCTBOM MO-
DOOHBIX annapaToB, C MOMOLLbID pPaaMoMeTpa
BMAMMOIro 1 nHdpakpacHoro avanasoHa VIIRS B
Hayane aerycrta nonayyun nsobpaxeHus obLinp-
HbIX JIECHBIX MOXapOB, OXBAaTUBLUMX BOCTOYHYIO
Cunbupb. OH NpoM3BOANT CbEMKY B BUOAUMbIX JTyHax
B TO BpeMms, KOraa uccnenyemMblii yHacTok 3eMHOM
MOBEPXHOCTN HAXOAUTCH HAa HOYHOW CTOPOHE nna-
HeTbl — Takum obpa3om yaaeTcs Hanbosnee YeTko
04epTUTb TEPPUTOPUN, HENOCPEACTBEHHO OXBa-
YeHHble niamMmeHeM. Ha npvBeaeHHOM CHUMKE OHU
nokasaHbl 6enbiM LBeTOM. Cepble MOJI0Cbl OTME-
4aoT AbIMOBbIE LWNENDDI.

KapTupylowmin - cnektpopaguomMeTp cpegHe-
ro paspelleHna MODIS kocmuyeckoro annaparta
Agua (NASA) cdoTorpadurpoBan COOTBETCTBYIO-
LM PErVIOH NNIaHETHI NMPUMEPHO B TO XE BPEMS.
[Moxapbl, BUANMBbIE HA y4acTKe, MOKa3aHHOM Ha
Bpe3ke, OyLLYIOT Ha I0ro-BOCTOKE AKyTUK, Hepane-
KO OT ee CTOoNuLbl AKyTCKa — KPYMHehLwero ropo-
na Ha 6eperax peku JleHa.

JlecHble noxapsbl, OXBaTMBLUME ABA rofa Hasap,
eBponenckyio Yactb Poccuiickon Pepepaumn,
noBnekn 3a cobOW MHOrOYMCIIEHHbIE XEPTBbI,
NPUYUHWAM  CYLLECTBEHHbIN yliep6® 3KOHOMUKE
N 3aKOHOMEPHO 0OKa3anuCb B LEHTPE BHUMAHUS
npeccol.' B 3TOM rogy oHM COCPeaoTo4eHbl B Ma-
JIOHaceneHHbIX 061acTax cTpaHbl (Ha tore Cnbupm
1 B lNpramypbe), NO3TOMY He NMPUBMIEKAIOT TaKOro
BHUMaHWS, XOTS OHU BMOJIHE CPaBHMMbI MO Mac-
wTabam 1 NocneacTBMsaM N1 OKPY>XKaloLen cpe-
Opl. K Havany aBrycta o6L1asa niowanb BbirOpPeB-
LLUMX Y4aCTKOB LOCTUIMA, N0 PasHbIM OLEHKam, OT
180 no 230 km?.

NASA Earth Observatory

"BMB Ne8, 2010, cTp. 32
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LAOBUTEARCRASLACTROHONMIASL

3paHve my3esi uctopuu [naBHOM acTPOHOMNYECKOM
o6cepBaropun. Hag kynosom ropst 38e3asl bosbLuor
MenseauLbl. (CHUMKY npeaocTasieHbl AnekcaHapom
Jloawniidykom, ocHoBaTenem Kuesckoro kiayba
sobuTenet aCTpoOHOMUY «ACTPONOINC»)

:l!




BHO‘-Ib C 27 Ha 28 uvions B [MaBHOWA
acTpoHOMMYecKon obcepBaTopum
HaunoHnaneHo Akagemun Hayk Ykpa-
VHbI, PAcnoNOXeHHOW BOIN3M HOXHOWA
okpaunHbl Knesa, CoCTOsN0Ck Bbie3HOE
cobpaHneHay4HO-NPOCBETUTENLCKOrO
knyba «BceneHHas, npocTpaHcTBO,
Bpemsa». MHuumaTtopom, opraHmsarto-
pOM 1 BOOXHOBUTENEM 3TOr0 MEpPO-
NPUATUA CTan rMaBHbI pefakTop Of-
HOVIMEHHOr0 XypHana, PykOBOAUTENb
kny6a Ceprei MNasnosuy FopameHko.

Moropa B BbIGpaHHyto ans Habnoae-
HWA HOYb OKasanacb WCKIOYNUTENBHO
6naronpuatHoi. C Bevepa Ha nnowag-
Ke nepen agMUHUCTPATUBHBLIM KOPMy-
com obcepBaTopun cobpanoch 6osee
80 yenosek — nOGUTENEN aCTPOHOMUM,
MOCTOSIHHbIX Y42CTHUKOB COBPaHNIA KITy-
6a 1 MPOCTO MHTEPECYIOLIMNXCS AOCTU-
XEHNAMWN COBPEMEHHOM Hayku, a Tak-
Xe 4/1eHoB ux cemen. Ewe go Toro, kak
OKOHYaTESIbHO CTEMHENO, OHU MOYYMIN
BO3MOXHOCTb PACCMOTPETb B TENECKOMN
JlyHHble KpaTepbl U Kofbla CatypHa. B
OCHOBHOM B HabntoOeHusIX 1UCronb3o-
Banuch Tpu Teneckona: SkyWatcher cu-
cTemMbl HbloTOHa 1 MeHnckoBebii Conus
cuctembl MakcyTtoBa-KaccerpeHa (o6a
— C avameTpom obbekTnBa 150 mm),
a Takke 200-mMunIMMETPOBLIN ped-
paktop [AO. KpacuBbie naHopambl
3Be3aHOro Heba AemMoHcTpupoBan 6u-
Hokynap Celestron SkyMaster, naiowmin
15-kpaTHOEe yBeNnMyeHve npu anamerpe
06bekTNBOB 70 MM.

Y4acTHUKMN MepornpusaTUs 03HaKo-
MWINCb C HEeBECHbIMU O0CTonpuMe-
4YaTenbHOCTAMU, KOHUrypaumen su-
OVMbIX B 3TO BPEMS rofa CO3Be3auii,
camMbIMU APKMMU 3BE3JAaMU B X0[e 00-

30pa 3Be3gHoro Heba, NpoBeaeHHOro
3aMecTuTenem raBHOro peaakTopa
XypHana «BceneHHasi, NpocTpaHCTBO,
Bpems» Bnagumupom MaHbko.

K coxaneHnto, 61130cTb 60/1bLLOIO
ropoga C ero SipkMm ynau4yHbIM OCBE-
LeHneMm, 3acsedymBarowmmMm Hebo, He
no3sonuia [feTanbHO PacCMOTPETb
MHOIO MHTEPECHbLIX 0ObLEKTOB AasibHe-
ro KOCMOCa — TYMaHHOCTEN, ranakTuk,
3BE3[HbIX CKOMNAEHWI... Ho 1 Toro, 4to
yOanochb yBMAETb, ObIIO OOCTATOYHO,
4TOObl COCTaBUTbL NpeAcTasfieHne o
6earpaHnyHom Kocmoce n 60sbLInH-
CTBE ero A0CTOMPUMEYaTeNbHOCTEN.
3HakomMcTBO C HebGoMm B xope Tene-
CKOMUYeckux HabnaeHuin ConpoBo-
XAanocb NoapoBHbIMM KOMMEHTapUs-
Mn Bnagumupa MaHbko, An'eKcaH,u,pa
Jloguiyyka,  AnekcaHgpa  Bapan-
ckoro n [leoprus Kosanbuyka (200-
MUTMMETPOBLIN pedpakTop MO).

MapannenbHo c HabnOEHNAMMN
cotpynHuk MO, kaHonaoat ¢ous.-mart.
Hayk leopruii YnbsiHoBuY KoBanbuyk
NMPOBeJT 3KCKYpCUM Mo My3el0 UCTO-
pun obcepBaTtopuun, a COTPYAHUK
otoena ¢ousukn ten ConHeyHon cu-
CTeMbl KaHOuAaT TEXHUYECKUX Hayk
fpocnas PomaHiok npo4nTan nog ot-
KPbITbIM HEOGOM nekuutio 0 nnaHeTax
3a npenenamm ConHEYHOW CUCTEMBI,
METOoAax WX OTKPbITUA U U3ydYeHus.
Bnvxe Kk paccBeTy Hag BOCTOYHbLIM
rOpM30OHTOM  MoaHanuch lMnesansbl,
tOnutep 1 BeHepa, 1 Te y4acTHUKN, Y
KOro xBaTusio TEPNEHNA OCTaTbCHA Ha
HOYb (TakoBbix Habpanock 6onee 40
4YeN0BEK), BEPHYIUCL K HABNOAEHU-
aM. Bcem xenalouwum 6bin npeano-
XEH CKPOMHbIN 3aBTpak y KocTpa.



Hab6noneHvs JlyHbl 1 naaHeT, 06bEKTOB r/1y-
60KOro KocMoca — LLaPOBLIX CKOMIEHWA, nna-
HeTapHbIX M ra3oBO-MbUIEBbLIX TYMaHHOCTEM,
ranakTuK — fpoBOANSINCH BCIO HOYb. Bbln 3a-
nevicteoBaHbl ABa 150-Mm Teneckona cuctem
HbtoToHa n MakcyToBa, a Takke 200-mMm ped-
parop naBHoU acTpoHomMuyeckol obcepsa-
TOPUN.

Cpeon nocetutenenn MeponpuaTus
Haxoomnca EBreHnin Xmapa, 4enoBek
LLIMPOKOre Kpyro3opa, rmyboko nHTepe-
cylowminca Bonpocamu acTPOHOMUU.
OH aBnseTca GUHANNCTOM KOHKypca
«YKpaiHa Mae TanaHTu», B npegpac-
CBETHbIIN 4ac B ero BUPTYO3HOM dop-
TenbAHHOM WCMOJIHEHUN 3By4Yanu aB-
TOPCKME KOMMO3NLNU.

Korna oHEBHOE CBETWIIO MOSIBUSIOCH
Hag rOPU30OHTOM, C MOCNeaHero aTa-
xa Myaes [MaBHOM aCTPOHOMUYECKONA
obcepBaTtopun Ha Hero Oblnn HaBe-
neHbl pednektop SkyWatcher ¢ oT-
paxaTefibHbIM COJIHEYHbIM GUILTPOM
n cneumwanbHbiili Teneckon Coronado’
ONn8 HaGNoAEHUIA CONHEeYHOro gucka
B CMEKTpanbHOM NHAN WOHN3NPO-
BaHHOro BOAOPOAA, MO3BOSAIOLNIA
yBUAOETb NpoTybepaHupbl, 0OblMHO 3a-
METHble TOJIbkO BO BpPEMS MOJHbIX
COJIHEYHbIX 3aTMEHWI, 1 OpYyrue Hego-
CTYMHbIE B «LUMPOKOM>» CMekTpe aeta-
nm poTtocdepbl.

MepBbli ONLIT NPOBEOEHUS Bble3a-
HOro cobpaHnsi MOXHO CYMTaTb yCreLu-
HbiM. B panbHeiwem BO3MOXHOCTb
NPOBEAEHUSA TakUX MEPONPUATUIA 6yp:eT
oBecyXOaTbCs Ha O4YepesHbIX cobpaHu-
ax Hayd4HO-npocBeTUTENbCKOro knyba
«BceneHHasi, NPOCTPaHCTBO, BPEMS»,
onuxaiiee w3 KOTOPbIX COCTOUTCH
B 18:30 14 ceHTabps B «benoi roctu-
HoM» [loma y4eHbix HAHY.

Ha Hem BbicTynuT BorgaH MBaHoBUY
MHaTblk, AOKTOp $uU3.-maT. Hayk, CO-
TpyaHuk KrneBckol aCTPOHOMUHECKOW
obcepBaTopun KHY, ¢ poknagom Ha
TeMy «ACTPOHOMUS N OBLLECTBO>.

lMpurnawaem Bcex xenaowmnx!

' Teneckon Coronado 6bin t06e3HO NpegocTaBneH
ona nposeneHus mMeponpuatua Knumom MeaHo-
B/4eM YyploMOBbIM, 4IEHOM-KOPPECMOHAEHTOM
HAHY, uyneHoM pefakuMOHHOro cCoBeTa XypHana
«BceneHHasi, MpOCTPaHCTBO, BPEMSI».

v

Y

O630pHYIO 3KCKYPCUIO 110 3B€34HOMY HEOBY poBOANT 3aMECTUTE b [NIaBHOIO PeaakTopa Xyp-
Hana «BceneHHas, MpocTpaHCcTBo, Bpemsi» Bnaanmmp MaHbko. 3eneHble sy4un — CBET Ia3epHOM
yKa3Kku, HarnpasieHHOM Ha Pa3/iniyHble He6EeCHbIE 0BbEKTbI.

’

BKCrepTsl OT MOBUTENLCKO aCTPOHOMUM 1 9KCKYPCOBOAbI 110 00beKTam 38e3AHOro Heba Anek-
caHnap BapaHckwii (B ueHTpe) n AnekcaHap Jlo3uiivyk (cripasa).



A Jlekumsi noa oTKpbITEIM HEOOM COTPYAHUKA
I AO SipocnaBa PomaHioka o rovicke v uccre-
[A0BaHWW NiaHeT APYrix 38€34.

» Bocxoa ConHua 28 nons — 5:21.

4

A Konbacku-rpusb v iMBo — CKPOMHBIV rpes-
paccBeTHbIV 3aBTpak.

» Ha6moperusi ConHua B TeNeckons.
v OpraHusarop «Houn B [AO» Cepresi [op-

AaneHko. llepsoe BblieagHoe cobpaHue kiyba
«BceneHHasi, npocTpaHCTBO, BPEeMs» MPOLLIO

YCreLHO.
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COnuxeHUsa NNaHeT Co 3Be3aamMu.
3 okT6ps nepep, pacceeTom BeHepa —
camas gapkas nnaHeta ConHeyHon cu-
CTEMbl — MPONAET B HENOCPEACTBEHHOM
6nun3ocTtu ot Peryna, «rnaBHO» 3Be30bl
co3Be3amns Jlbea. Hambonbluee cbnu-
XeHne HebEeCHbIX TeNl C TOYKU 3peHus
3eMHbIX HabnoaaTenein (0o paccToaHus
YyyTb GOnblLUE 7 YIMOBbIX MUHYT — 4eT-
BEPTU BUAMMOrO AvamMeTpa amcka mnoJ-
HoM JlyHbl) MPOM30naeT OKosIo 7 YacoB
Mo BCEMVUPHOMY BPEMEHMU.

20-21 okT06psA B BEYEPHUX CyMepKax
MOXHO OyaeT yBuaeTb, kak Mapc noao-
AOET MeHee YeM Ha 4° K CBOEMY «3KJTUIM-
TUYECKOMY MPOTUBHUKY>» — APKOW 3BE3-
ne AHTapec (o CkoprnivioHa).

AcTteponpHble OKKynbTauum. 4
okTA6ps  15-kMnoMeTpoBLIN  acTepouns,
CeueHoB (5234 Sechenov) npubnusu-
TeNbHO Ha CeKyHAy 3aKpOeT 3Be3fy 7-1
BenmunHbl HIP 12115 B cossesguu OsHa.
LleHTpanbHasa nuHua nonockl Hanbonee
BEPOSITHOIO MOKPbITUA NPOAET Hepane-
KO OT poccuiickmx ropoaos KaHganakiua,
HedTetoraHck, KameHb-Ha-006u, Aneiick,
BOCTO4YHee 03epa 3aincaH (KasaxcTaH).

23 okTs6ps nocne noayHouu (no Bce-
MWPHOMY BpemMeHWn elle byaoeT Beuyep

22 okTabpsa) Ha tore CaxanuHa u Mpu-
MOPCKOro Kpasi MOXHO 6yaeT yBuaeTh,
Kak actepoung Tamnepe (1497 Tampere)
3aKkpbiBaeT 3Be3ay 7-i BennyuHbl HIP
5898 B co3se3aun Pui6. MNpumepHo Ye-
pe3 yac 60-kunomeTtpoBas TOPUHIUG
(934 Thuringia) 3akpoeT 6onee cnabyto
3Be3ay HIP 35338. ActepongHas «TeHb»
NPOWAET OT CTbika rpaHul, P®, Knutaa n
MoHronun no nobepexbs OXOTCKOro
MOpPS 1 CeBepHOM YacTu [eHXMHCKOoM
ryObi.

Mepepn pacceeTom 23 okT6ps 6e3blI-
MsAHHbIN actepoua Ne21967 (1999 WS9)
pa3mepom okono 20 KM 3aKpoeT 3Be3ay
TYC 1324-366 B co3se3gun OpuoHa. Y
LeHTpa nonockl Hanbonee BEPOATHOro
MOKPbLITUA OKaxyTcst JIHECTPOBCKUIA K-
MaH, ropoga banta, KopocteHs (Ykpaun-
Ha), MwuHck (Benapycok), OayraBnunc
(JlatBua), TannuHH (BcToHMA). U3-3a
TOro, YTO 3aTMeBaloLLMIi 0OBLEKT Kak
pa3 OyaeT NPOXOoauTb KOHUrypaumio
CTOSIHUSI N COOTBETCTBEHHO MMETb He-
60/bLLYI0 BUOUMYIO CKOPOCTb, NPOAOS-
XNUTENBbHOCTb OKKY/ETaLUMM MOXET npe-
BbICUTb 8 CEKyHA,

B Houb ¢ 26 Ha 27 okTabps 3Be3ny
TYC 635-373 B co3se3amn OBHa Ha ce-

KYHAY C He6ObLLMM 3aKPOET acTepoua,
AonyTa (2341 Aoluta). MNonoca BepoAT-
HOrO NOKPLITUS NPOMAET BO3/1E rOPOA0B
Hukonaesck-Ha-Amype, Upkytck (P®D),
3bIpsiHOBCK, XKe3kasraH, Aktay (Kasax-
CTaH), yepes ueHTp [darecTaHa, tor Heu-
HK, UNHrywetnn, CesepHoit Ocetuun un
nepeceyeT YepHomMopckoe rnobepexne
BONM3K rpy3nHckoro ropoaa MNotu.

28 okTabps ABYXCOTKUIOMETpPOBas
Orepus (13 Egeria) 3akpoeT 3Be3ay 8-
BenninHbl TYC 2488-479 gna Habnio-
AaTtenei, HaXOAALLMXCA B OKPECTHOCTAX
XmenbHuukoro, Xutomupa, YepHurosa
(YkpanHa), BpsiHcka, KonomHsbl, ce-
BepHee Kunposa (P®D) n B MeCTHOCTSX,
nexawmx Mexay aTuMm nyHktamu. Oa-
Jlee K BOCTOKY siBneHne OyaeTt BUAHO Ha
CBeT/IOM Hebe. Ero givtensHOCTb MO-
XeT noctnib 10 cekyHa,

MepBble oceHHne MeTeopHbie No-
TOoKM. [polunorogHee yBennyeHue ak-
TUBHOCTM noToka OpakoHua,' aencrsy-
lowero mexay 6 u 11 oktabps, Gbino
CBSA3aHO C O4YepefHbIM BO3BPALLEHVEM
€ro poauTeNnbLCKOM KoMeTbl [kakobuHM-
LUnHhepa (21P/Giacobini-Zinner), npo-

' BMNB Ne9, 2005, ctp. 39
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éo,éxég ‘Mneutioro Mytu Hag Aii-Metpu,
e CHumok ApceHusi [epacnmeHko

*(KpeMeruyr, Ykpaura). Kamepa Sony A900,

1SO 3200, /2.8, axcrnoaunuums 42 c.
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Okkynetaums 3sesgbl HIP 12115 (a = OkkynbTaums éBea,ab/ HIP5898(a.=1"15747s,  Okkynbtaums3ase3gbl HIP35338(a=7"18"01,

2n36m04¢, § = 29°24'14") actepougom Ceye-
HoB (5234 Sechenov) 4 okTs6ps

8 =+9°47'06") actepougom Tamnepe (1497
Tampere) B Ho4Yb ¢ 22 Ha 23 okTA6PSs

LeaLlern nepurennii B espane Tekyle-
ro roga. Bcrnneck aktTmBHOCTH, cornacHo
NpPOrHo3am, JOJIXEeH NOBTOPUTLCH — OH
npuaeTca Ha Ho4b € 8 Ha 9 okTAGPS,
Korja 3eHUTHOE 4acoBOE YMC/O MoToKa
O0XMOAETCS Ha YPOBHE COTHU.

LLvpokuiA nbineeoii «cneg», OCTaB-
LLMICS NOCNE MHOTOYMCIEHHBIX MPONIETOB
13BECTHOM KomeTbl lannes (1P/Halley),
exerogHo Habnogaetcs kak noTok Opu-
OHWMO, — ero MeTeophbl «BblUIETalT» U3
YCJTIOBHOM TOYKM (paauvaHTa) B CO3BE3-
oy OpwuoHa.? MNepuop, OencTBmsA notoka
OXBaTbIBAET OKTAOPL M MEPBYIO HEOEso
HOS6pPSA. Cnabo BbIPaXEHHbI MaKCUMYM
B 3TOM roay nonagaet Ha 21 okTsabpsi.

2 BTOpoe NpOXoXAeHWe Hallel nnaHeTbl 4epea Me-
TEOPHBbI POA, CBA3AHHBIN C KOMETOM lannes, npouc-
- XOAMT B KOHLIe anpens — Hayane mas, korga Habnio-
Aaetcs noTtok n-Aksapug, — BB Ne4, 2005, cTp. 42

HeGnaronpuatHoe nosiBNeHue
Mepkypus. B KoHLE OKTAOPS B Teye-
HMWE HEenpoaoIXUTENbHOMO BPEeMEeHM
6nnxariwyio Kk CofHuy nnaHeTy cMmo-
ryT HabnogaTe XuTenn ora YKpauHbl,
KasaxctaHa, CeBepHOoro u OXHOro
Kaskasa. OHa 6yaeT nosiBNATLCA HEBbI-
COKO Hapj, 1oro-3anagHbiM ropu3oHTOM
BCKOpE Moc/ie OKOHYaHWs1 BEHEPHMX CY-
Mepek, HO Aaxe B AeHb MaKCUMabHOM
anoHraumm (26 okTabps) oINTENBHOCTb
€ee BUOMMOCTM He JOCTUIHET noJly4aca.

A ONoNIHUTENbHbIA «3UMHUIA» Yac.
B 3 4aca Houm 28 okTabps B cTpa-
Hax EBpocolosa, a Takke B Hopserum,
YkpaunHe, Mongose u Typuun cTpenku
4acoB MepeBOAATCH Ha 4ac Hasan. C
3TOr0 MOMEHTAa 1 [0 CeaytoLLero BBo-
[a netHero BpemeHn B mapte 2013 .
yKpanHckoe Bpemsi OyaeT onepexarb

8 = 38°21'51") acrepongom TopuHrus (934
Thuringia) B Ho4b ¢ 22 Ha 23 okTs16psi
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Okkynetaums 3Be3abl TYC 1324-366 (o =
5'55m14¢, 8 =21°04'39") actepongom Ne21967
(1999 WS9) nepes paccsetom 23 okt6ps

BCeMMpHoe Ha 2 yaca (Bpems B Bena-
pycu n KanuHmHrpanckoi obnactn P®
C MpOLLJIOro rofa NoCTOSIHHO onepexa-
€T BCEMUPHOE Ha 3 Yaca, MOCKOBCKOE
BpemMsi — Ha 4 yaca).

Kanengape acrpoHommnyecknx coboituin (oktabpo 2012 r)

3 7" Benepa (-4,1) B 7' tokHee Peryna
(o NbBa, 1,3™)

4 13" Onntep (-2,5™) NpoxoanT KoHbHy-
paLno CTOAHNA
16:15-16:20 Actepong CeyeHoB (5234
Sechenov, 15,3™) 3axpbiBaeT 38e3ay HIP
12115(7,1™)

5 1"NyHa (P =0,79) B anoree (8 405160 KM
OT LieHTpa 3emnh)
10" NyHa (P = 0,77) B 3° ceBepHee Anb-
nAebapata (o Tenbua; 0,8™)
20" NyHa (P = 0,73) B 2° torkHee tOnnTepa
(=2,3m

6 20-23"NyHa (P = 0,63) 3aKpbiBaeT 38e3-
ay ' OpnoHa (4,4™) ana Habntogatenen
Benapycn, YxpanHbl, Mongosbl, NTBbI,
eBponenckon Yactn PP (K tory oT nnHhn
Teepb-ChikTbiBKAp), 3anagHor n  Llen-
TpansHon Cnbrpn, OHoro Kaskasa, Ka-
3axcraHa n LieHTpansHon Asnn

7 2-4"NyHa (P = 0,62) 3aKpbiBaeT 38e34y ¥ 2
OproHa (4,6™). ABneHne BNAHO B CTpaHax
Banmn, B Benapycn, YrpanHe, Mongose,
Ha ceBepo-3arage eBpornenckon Yactn PP

8  7:33 N\yHa B dase nocneagHen YeTsepTh
Maxkcnmym Bnecka agonroneproanyeckon
nepemeHHori 3se3apl V EgnHopora (6,0™)

9  MaKkcrMyM aKTHBHOCTH METEOPHOTO NOTOKa
Aparornapl (10-20 MeTeopos B 4Yac; Koop-
AnHatbl paanaHTa: o. = 17"20™, § = +56°)

Maxkcnmym Bnecka gonroneprioanyeckon

nepemerHon T Liedes (5,2™)
11 20"NyHa (P =0,17) B 6° toHee Peryna
Maxkcrmym Bnecka gonroneprnoanyeckon
nepemerHor R fessbl (6,1™)
16" NyHa (P = 0,11) B 7° toxHee BeHepsbl
(-4,1m)
Maxkcnmym Bnecka gonroneprnogryeckon
nepemeHHor R 3men (5,2M)
15 12:02 HosonyHne
17 1" NyHa (P = 0,04) B nepriree (B 360672
KM OT LieHTpa 3emnn)
13" NyHa (P = 0,13) B 1° ceBepHee Mapca
(1,27)
16" NyHa (P = 0,14) B 5° ceBepHee AHTa-
peca (a. CkopninoHa, 1,0™)
16-17" NyHa 3aKpbiBaeT 38e3ay o 3Mee-
Hocua (4,8™).HBneHne BngHo B Natsnn,
NntBe, Benapycn, Mongose, YkpanHe
(KpOoMe BOCTO4HOM YacTh)
12-13"NyHa (P = 0,32) 3aKxpbiBaeT 38€3-
ay 21 Crpensua (4,8™) ana Habnopate-
ner tora LieHtpanston Cnbnpn n 3aban-
KanbA
2" Mapc (1,2™) B 4° ceBepHee AHTapeca
9-10" NyHa (P = 0,42) 3aKpbIBaEeT 38€3-
ay 43 Crpensua (4,9™). Asnerne BnaHo Ha
CaxannHe v tore MNprMopcKoro Kpas
MakcnMym aKTHBHOCT MeTeopHOro no- |

12

15

18

20

21

Toka Oprotnapl (okono 20 mMeTeopos B |

Yyac; KoopanHaTbl pagnaHTa: o = 6MN20™,
6 =+15°)

3:32 NyHa B pase nepeor YeTBEpTH

17:06 Actepong Tamnepe (1497 Tampere,
15,5™) 3axkpbiBaeT 38e3ay HIP 5898 (7,2™)
18:20-18:27 Acrepong TiopnHrna (934
Thuringia, 14,5™) 3axpbiBaeT 38e3ay HIP
35338 (8,3™)

1:20-1:35 Actepong Ne21967 (1999
W59, 17™) 3axpbiBaeT 38e3ay TYC 1324-
366 (8,4™)

12" Nyra (P = 0,75) B 5° cesepHee He-
rryHa (7,9™)

8" CaTypH B BepxHeM coeanHeHnn, B 2°
ceBepHee ConHua

12-13" NyHa (P = 0,90) 3aKpbiBaeT 38€3-
ay h Puib (4,5™ gns Habniogatenen 3a-
nagHon n cesepa LieHtpansHor Cnbnphn
17:20-17:37 Actepong Aonyta (2341
Aoluta, 14™) 3axpbiBaeT 38e3ay TYC 635-
575(8,7™)

22" Meprypnii (-0,1™) B HanborblLer Boc-
TOYHOM SnoHraunn (24°04")

8" NyHa (P =0,94) B 4° ceBepHee YpaHa
.77

0:41-0:44 Actepong Jrepna (13 Egeria,
11,5™) s3axpbisaeT 38e3ay TYC 2488-479
(8,1m)

19:50 MonHonyHne

Bpems scemnproe (UT)

22

)

24
25

26

27

28

29
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NAOBUTEABCKASI AC TROHOMIAS
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Buna Heba Ha 50° ceBepHON LWMPOThI:

1 okTa6ps — B 0 YacoB NETHEro BPEMEHU;
15 okTa6psi — B 23 4aca NeTHEro BpeMeHu;
30 okTs6ps — B 21 yaca MECTHOro BpeEMeEH!

MonoxeHus JlyHbl aaHbl Ha 20"
BCEMVPHOTO BPEMEHW YKa3aHHbIX aat

YcnoBHble 0603Ha4YeHus:
;. paccesHHOe 3Be3HO0e CKoMneHne
o LWIapoBOE 3BE3[HOE CKOMJIeHne
© ranakTmka
% p.mcbcbySHaﬂ' TYMaHHOCTb
- NNaHeTapHas TYMaHHOCTb
¥ pafuvaHT MeTEeOopHOro NoToka
— 9KNUMNTUKa
HeBeCHbI 3KBaTOp

[MonoxeHns niaHeT Ha opouTax
B okTa6pe 2012 .
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NOBUTENBCKAS ACTPOHOMIASI

BuaumocTb nnaHer:

Mepkypuii — BeyepHssl (YyCNnoBus He6naronpusaTHbIE)
Benepa — yTpeHHas (ycnoBus 6naronpusitHeie)
Mapc — BeuepHsas (ycnosus He6naronpusaTHole)
HOnutep — BUAEH BCIO HOYb

CaTtypH — He BUAEH

YpaH — BUOEH BCIO HOYb

HentyHs — BeuepHas (ycnosus 6naronpusaTHbie)
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YBAXXAEMBIE HNTATENIN!

MpeacTaBngaemM Bam KHUMM Ha aCTPOHOMUYECKYIO TEMATUKY

WHaekc, aBTop, HasBaHue, aHHoTaLws

Llena,
TPH.

5025. BepHaukuii A. TauHcTBeHHas nnaHeTa 3emns. Hala nnaHeTa XpaHuT elue HeMano TaitH. 3Ta KHUra pacckasbiBaeT 06 YAMBUTENbHBIX,
NOpOt HENOCTUXUMBIX IBNEHUSX, HAbNIOAAeMbIX B aTMocdepe, ruapocdepe u autochepe 3eMan. YyeHble MbiTaloTcs HAAT UM 0BBSCHEHHE, OfiHa
TunoTe3a CMeHseT Apyryio. Ho o Cux nop OAHO3HAYHOTO PELLEHHs 3arafiok NAAHETbI M0 UMEHU 3eMNs Y HUX HET.

55,00

B026. Beckut B. C. paButaums u actpoduanka. B kHure Ha JOCTATOYHO NPOCTOM SI3bIKE U3NAralOTCS KONMYECTBEHHbIE OCHOBbI 0BLLEN TeopuK
OTHOCUTENBHOCTY (METPUYECKUI TEH30P, TEH30P SHEPTUM-UMMYNLCA, KPUBIU3HA, YpaBHeHWe JitHLuTeiiHa). Mpy 3TOM OCHOBHOE BHUMaHWE YAensieTcs
$n3n4ecKoi OCHOBE TEOPUM.

35,00

B027. BopogeHko B. A. Ot BonbLioro B3pbiBa K XU3HuU. IKCKYPC B MMPO3aaHue. B HACTOALLEN KHUre KpaTko U3naraloTcs CBeaeHNs
0 TOM, KaK W Korga Bo3Hukna Hala Bcenennas, ConHeyHasi cuctema, kak 3apoxaanach 4 passuBanach Xu3Hb Ha 3emne, kak no3Hasancs Bo
MHOrOM eLLe Manou3yyeHHbIn Mup.

90,00

5028. Boukaes H.T. OcHoBbI Gpu3NKK Mex3Be3aHOM cpeabi. YuebHoe nocobue HanucaHo B COOTBETCTBUM C NPOrpamMMoit kypca "Teopetnyeckas
acTpodu3rKa" 1 COAEPXMUT CBEAEHMS MO TEOPUM METOZOB HabntoaeHNs U GprU3nYeckum NpoLieccam B 0611aCTSX HEMTPAbHOrO BOAOPOAA MEX3BE3s-
HOW Cpefbl, N0 MOJeKynaM B MEX3BE3JHOM NPOCTPAHCTBE, KOCMUYECKUM Ma3epaM, CTPYKTYPe MEX3BE3AHON Cpefbl, Mex3Be3aHoii nbinu. Hapsay ¢
KN1accUYecknMm pasaenami Gpuanku MexaBesfHoi cpefibl PACCMOTPEHbI Pe3ysbTaTbl, MONyYeHHbIE B MOCAEAHNE AECATUNETUS U He BOLLEALIME B PaHee
CyLLEeCTBOBABLLME Y4eOHbIE MOCOOMS.

Mocobue npefHa3HAYeHO [ist CTYAEHTOB PU3M4eckux dhakynbTeToB By30B, 0OY4aIOLMXCS NO CNELManbHOCTY "acTpOHOMMS ", 1S penofiasarteneii, a
TakKe Hay4HbIX PABOTHUKOB PU3NYECKUX 1 aCTPOHOMUYECKIX CELMANbHOCTEN.

130,00

5029. Bpaypge C. PaguoBonHbl pacckasbialoT 0 BcenenHoi. KHura pacckasbiBaeT 0 JOCTUXEHUSIX COBPEMEHHOW PAAMOACTPOHOMIUM.
B nonynsipHoit hopme M3noxeHsl HabnioaaTesbHbIe 1 TEOPETUYECKME AaHHbIe O PaAMOranakTukax, KBasapax, nynbcapax, KOCMUYECKUX Masepax
W [IPYrix KOCMUYECKUX 0BbEKTAX, U3NY4aloWnX PaAUoBOSHbI.

230,00

025. Foutapyk T. U. 51 noaHaio kocMoc. DaHTacTUYeCKuit MUP NNAHET U CO3BE3AMIA OTKPLIBAET CBOUM yuTaTensam uafatenbcto ACT B 04epenHoM
TOME JETCKOIA SHLmKnoneann "5l nosnato mup™ — "Kocmoc". Bel yaHaete 0 Contue 1 JlyHe, 0 TOM, Y4TO AyManu O HUX Halui NPeaku; 0 3Be3fiax u
nnaHeTax, 0 NOCNEAHUX LOCTUXEHUSX B 061aCTU U3y4eHNs KocMoca.

45,00

[1026. Fop6ywxoe.[1.C, Py6akoe.B.A. BeegeHue B Teopuio paHHeli BCeNeHHOM. B kHure uanaraiotcs pesynbTarbl, OTHOCSILLMECS K TEOpUM
Pa3BUTIAS KOCMONOMNYECKIX BO3MYLLEHMH, MHONALMOHHOM TEOPUN W TEOPUI NOCTUHMNALMOHHOTO Pa3orpesa.

240,00

11025. Nepenbman M. HaGniogenus u o3apenus, unu Kak ¢puanku BoiISBnsoT 3aKoHbl npupoabl. OT Apuctotens ao Hukonb Tecnbi.
Bce Mbl 3HaKOMbI C OTKPBITUSIMM, CTABLUMMW 3aMETHBIMM BEXaMW HA NYTW NOHUMAHWS YEN0BEKOM 3aKOHOB OKPYXalOLLEro Mipa: HaunHas ¢ AOrafku
ApxumMena o0 BeMYMHE CUbl, ABVCTBYIOLLEI HA NOrPYXEHHOE B XUAKOCTb TENO, U 3aKaH4MBasi HOBEALLUMMY TEOPUSIMU CKPbITbIX Pa3MEpHOCTEN
NPOCTPaHCTBA-BPEMEHM.

76,00

1026. Mepensman M. Habniogenus u o3apenus, wnm Kak ¢puanku BoiSBNSIOT 3aKOHbI NPUPOALI. OT KBaHTa A0 TEMHOW MaTtepuu. Khura
He NpOCTO 3axBaTblBAET — OHA MO3BONSET MO4YBCTBOBATL CE6S1 NOCBSILLEHHBIMY B BENMKYIO TaliHy. BMecTe ¢ aBTopoM Bbl 6yaeTe BOCXULLATLCS KPacoTou
MWPO3LaHNS 1 YAMBASITBCS HEOXWAHHbIM 03aPEHUSIM, KOTOPbIE MOMOTYT 3Ty KpacoTy packpbiTb. 3Ta KHMra pacckasblBaeT O BelLax, KOTOpbIe Mbl He
MOXEM YBUAETb, HE MOXEM MOHSITb C TOYKM 3peHUst 0BbIAEHHOIA, ObITOBOI OTUKY.

76,00

% n03AK|
3

C025. Cutnukos B. M. 9 no3xaio mup. KTo ecTs KT0 B Mupe 38e34 u nnawer. V13 yero caenatbl 38e3abl? Ceetut v ConHe Bce Bpemst
0[1HaKoBO? MoryT i1 CTONKHYTLCS nnaHeThl? Ha kakol nnaHeTe camble BbiCOKue ropbl? MoyemMy auraiotcsi Matepuku? YTo Takoe ceiicMudeckuii nosic?
Yro BbI3biBaeT NpunuBbl? Kak MeTeoponoru npesckabigaioT norogy? OTBETHI Ha 3TV W Apyrie BONPOCH! Bbl HAWAETE B HaLweil kuure. Kaxablit noyeMyyka
C YA0BONLCTBIUEM M3Y4UT €€ OT KOPKM A0 KOPKH, 4TOObI y3HATh TO, YEro eLLe He 3HAIOT PoAuTenu 1 Apy3abst! CamMoe MHTEpECHOe O 3Be3fiax, Hallel 1
[LPYruX nnaHeTax — [isi camblx t0603HaTENbHbIX!

45,00
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11025. Linonkosckuii K.3. Tpyas no Bosgyxonnasanmio. PaboTb BbIZAIOLErocs PyCCKOro v COBETCKOTO YYEHOr0, OCHOBOMONOXHMKA
COBPEMEHHOM KOCMOHaBTMKM K.3. LIMONKOBCKOTO OTKPbIA HOBYIO GAECTALLYIO CTPAHULY TeXHUKM 663 CYLECTBEHHOTO NPUMEHEHUS AOCTUXEHHIA B
06n1acTv MaTemMaTKu U MexaHuku. ABTOp CN0Nb30BaJ B CBOWX TPYAAX LLb apUdMETHKY, anrebpy v camble Hayana aHanm3a HECKOHEYHO Manbix
BEMMYMH 11 C NOMOLLBIO STMX CKPOMHBIX MATEMATUYECKMX CPEaCTB 0B0CHOBA BCIO PAKETHYIO TEXHWKY (B TOM YMCAE PEAKTUBHYIO aBUaLMIO) 1
NPeABOCXUTIAN MHOTME COBPEMEHHbIE IOCTUXEHNUS B OCBOEHWM KOCMUYECKOTO NPOCTPAHCTBA.

B HacTosLLyI0 KHUTY BOLAM Knaccuyeckve paboTbi LonkoBCKoro, NocBsLLEHHbIE pasnnyHbiM Npobiemam aBuaLym v Bo3ayxonnasatus. B Hix jaHa
CXeMa MOHOMaHa Co CBOGOAHO HECYLLMMM KPbbsIMI; Pa3paboTaH Psiz ANEMEHTOB a3POANHAMMYECKOTO PacieTa CaMoETOB; OMUCAHbI OMbITbl N0
CONPOTUB/IEHNIO BO3/yXa W Pesy/bTaTbl UCCNEA0BaHMIA CaMONETOB C MOPLUHEBLIMM IBUrATENSIMU; 0Ka3aHa TeXHUYECKas BOBMOXHOCTb NOCTPOEHHS
PEaKTMBHOMO CamMoieTa, PACCMOTPEHbI Er0 NPEUMYLLECTBA W HEAOCTATKMA N0 CPABHEHMIO C CaMOJIETaMM, CTIONb3YIOLMMI NOPLUHEBLIE ABUraTENY;
NpYBE/EHLI CXeMa W PaCyeThl CTPATOChEPHOro camoneTa ¢ TypGOKOMNPECCOPHbIM ABuraTenem. 3aBepLualoT KHury pasgensl u3 pykonucu “CeoboaHoe
NPOCTPAHCTBO", B KOTOPOI PACCMOTPEHbI SIBNIEHMS, NPOUCXOAALLME B CPEAE, TAE CUIlbl TATOTEHUS U CONPOTUBIIEHUS NOYTU HE AICTBYIOT.

170,00

.

- KOHCYAbMAyuU 0.
acmpoHomuu

Typusm:

- nymewiecmasus no kKpacuseliwum
mecmam Taepuobl

- 3aMemKuU U OmM3bl8bl 0 NOX00AX NO

20pHomy Kpbimy
- N0/1e3Hble COBEMbI HAYUHAIOWUM U
6618a/1bIM NyMewecma8eHHUKaMm




WHpekc, aBTop, HasBaHue Llena,
TPH.
TAO11 (Ykp.). AcTpoHoMiuHMiA kaneHpap Ha 2012 p. (FTAO HAHY) v 35,00
0K12. Opecckuii acTpoOHOMUYECKUIA KaneHaapb Ha 2012 . 35,00
5010. baane B. 3Bonioums 3Be3f 1 ranakTmk 42,00
5020. Benoe H. B. Atnac 3BezpHoro Heba: Bce co3Be3aua ceBepHOro u ioxHoro nonywapuii / / Mpunoxenue: Kapta skearopuanbHoro nosca 140.00
3Be3/iHOro Heba ’
B010. Bunenkwu A. MUp MHOrMX MUPOB 140,00
[012. Tamor I., CrepH M. Muctep TomnkuHc B CTpaHe Yynec 45,00
[013. FTamoe I'., Wyac M. Muctep ToMnkuHc BHYTPU camoro ce6. MpuknioYyeHns B HOBOW Guonorum 80,00
[020. Mpuu B. TkaHb kocmoca. MpocTpaHCcTBO, BpeMs U TeKCTypa peaslbHOCTH 230,00
[021. Tpun B. 3neranTHasn BcenenHasn. CynepcTpyHbl, CKpbiTbie Pa3MepPHOCTU U MOMCKU OKOHYATENIbHOW TeOpUU 150,00
[030. FonpGepr [. BecenenHas. PyKoRoAcTBO Mo 3KcrulyaTaumm. Kak BbDKMTb cpey YepHbiX blp, BpeMeHHbIX MapafoKcoB U KBaHTOBOM 7400
HeonpepeneHHoCTH z
J1009. Aaunon C. Atnac 3ge3pHoro Heba 240,00
E010. Edppemor 10.H. Brnyob BecenetHoi 65,00
E011. Eppemor 10.H. 3Be3aHbie ocTpoBa 85,00
K020. Kynukoeckuii I.I'. CnpaBoyHMK niloGutens acTpoHOMUN 260,00
K030. Kapnenko 0.A. Hasganns 3Be3pHoro Heb6a 70,00
J1040. Nleeu [. NyrerogmTenb N0 3Be3AHOMY Hely 260,00
M010. Macnukog C. I0. [ipakoH, noxupaiowmii ConHue 32,00
1010. Nepenbman 4.U. 3aHumaTtenbHas acTPOHOMUSA 60,00
M1011. Nepenbman 9.U. 3aHMMaTenbHbii KocMoc. MeXxnnaHeTHble MyTelecTBUs 54,00
11030. NanHekyk A. UcTopus acTpoHOMUMN 135,00
M031. Nonoea A.N. ActpoHoMus B o6pasax u uudpax 60,00
C033. CyppuH B.T. HeGo u Teneckon 149,00
C038. Cypauu B.T. ConHeyHaa cuctema 145,00
C039. Cypomu B.T. Maras cuna 85,00
C041. Cypouu B.T. MytewecTeus k JlyHe: HaGniopenus, skcneauLumn, uccnefioBaHus , OTKpLITUS 180,00
T030. Tepetux B.1O. CorpeMeHHble onTUYeckne TenecKornbl 58,00
Y010. YnbmuwHaiigep M. PasymHas X13Hb BO BCeNEeHHON 290,00
X010. Xanezor 0.B. MnaHeTtn U 3BoAOUMS 3Be3/. HoBag runotesa npoucxoxaeHus ConiHeYHoi CUCTeMbl 45,00
X020. Xean M.IN. HeucroBas Beenennas: OT Bonbluoro B3pbiBa 0 YCKOPEHHOro pacluMpeHuns, oT KBapkoR 10 CynepceTpyH 115,00
4020. Yepuuu A.[L. 3Be3apl U pusmka. 54,00
4022. YepuuH A.Jl. ®usnka BpeMeHU 80,00
1040. Anunnuna @. Mo Ty cTopoHy 3Be3A. YT0 HauMHaeTcs TaM, rAe 3akaHyuBaercs Becenennasa? 60,00
B YKPAUHE

» no TenedoHam: (093) 990-47-28; (050) 960-46-94 » B IHTepHeT-marasuHe

» Ha caitre xypHana http://wselennaya.com/ http://astrospace.com.ua/ B pasgene «Jlutepatypa»

» M0 9NEeKTPOHHBLIM agpecam: uverce@wselennaya.com; » 0 MoYTe Ha afapec pefakumu:

uverce@gmail.com; thplanet@iptelecom.net.ua 02097, . Kues, yn. Munocnasckas, 31-6, K.53.
B POCCUU

» no tenedpoHam: (499) 253-79-98; (495) 544-71-57 http://www.telescope.ru/ B pasgene «Jluteparypa»

» M0 3N1eKTPOHHOMY aapecy: elena@astrofest.ru » 110 MoYTe Ha agpec pejakumm:

» B WIHTepHeT-MarasuHax r. Mockea, M. TulmHckuii nep., a. 14/16

http://www.sky-watcher.ru/shop/ B pasaene
«KHUIK, XypHasTbl, COMYTCTBYIOLLNE TOBAPbI»

0O06LL1a9 CTOMMOCTb 3aKa3a GyaeT cCoCcTosATb U3 CYMMapHO CTOMMOCTM KHUT MO YKa3aHHbIM LleHaM U naaTbl 3a MoYTOBbIE YCNYIU.
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