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PacnpocTtpaHseTcs no YkpanHe
1 B cTpaHax CHI
B posHuLue LeHa cBo6oaHas

MoanucHbie NHAEKCHI

YkpanHa — 91147

Poccusa —

12908 — B katanore «[pecca Poccun»
24524 — B karanore «lNoyta Poccumn»

Yupeputenb u usparenb

YI «TpeTbs nnaHeTa»

© BCEJIEHHAY, npocTpaHCcTBO, BpemMs —
Ne6 nioHb 2013

3aperncTtpupoBaHo locynapCTBEHHbIM
KOMUTETOM TEeNEeBUOEHMS

1 pagnoBeLLaHns YKpanHsbl.
Ceugetenbctso KB 7947 o1 06.10.2003 1.
Tupax 8000 ak3.

OTBETCTBEHHOCTb 32 4OCTOBEPHOCTL HPaKToB
B NyG/IMKyEMbIX MaTepuanax HecyT
aBTOpbI CTaTemn

OTBETCTBEHHOCTb 3@ LOCTOBEPHOCTH
nHdopmaLyn B pekiiame HecyT pekiamogaTenn
MepeneyaTka nnv MHOE UCNob30BaHVe
MaTepuasnoB A0MyCckaeTcsl TONbKO

C MUCbMEHHOIO COrMacus peaakumm.

Mpu UMTUPOBaHMM CCbIKa Ha XypHanN
obsi3aTenbHa.

®dopmat — 60x90/8

OTneyataHo B Tunorpadun

000 «CnoH», Knes, yn. Bopucnonbsckas, 9.
T. (044) 592-35-06

WioHb 2013

BCENEHHAGSI, npocTpaHCTBO, BpemMs —
MEXKAYHAPOAHBIA HaYHHO-MOMNYASIPHBIN XKYPHAA NO
aCTPOHOMII 11 KOCMOHaBTUIKE, PACCHUTaHHbIN Ha

MaCCOBOIMO HATATeANsI

N3aaeTcs npy noasep)kke Me>KayHapOAHOro
EBpa3unickoro actpoHoMmunyeckoro obwecTsa,
YKpanHCKOM acTpOHOMUYeCKon accounaumn,
HauunoHanbHOWM akasemMunn HayK YKpauHbl,
MocyaapcTBEHHONO KOCMUYECKOro areHTCcTea
YKpauHbl, NHHOPpMaUNOHHO-aHaAUTUHEeCKOro LeHTpa
«Cnenc-Nudopm», AspokocmMmmnyeckoro obulecTtsa
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BCENEHHAD I

B BTOI\/I HoMepe >I<VDH8/\8 Ml 38I<8HL|I/IBBEM 0630p |
: aCTDOHOI\/II/HECKI/IX I/IHCTD\/I\/IEHTOB, paboTaiouyX 33 NpeAeAMA-
- aT™ochepsl B AVI3N330He SNEKTPOMAMHUTHBIX BOAH, ANAHE
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- CAeAyioLLBsT HaCTb Cepy cTarei Gyaet NOCBSILLIEHa TeAECKOMNaM
S o I<ODOTKOBOAHOBOFO (BbICOKO3HEPreTUHeCKOro)
s AmanaSOHa 0. \,//\bTDad]VIO/\ETOBOFO AO raMma- VIBA\/HEHVIFI
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- . Koommuarax rdNaKTUYECKUX M BHEranaKTUYECKUX PAAUONCTOYHUKOB C OYeHb BbICOKOIH LS,
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a3eMHbIM PaAUMOTENECKO-
nam AOCTYMHO 3AEKTPO-
MarHMTHOE MU3AyYeHUe C
A/\MHOVI BOAHbI OT MUAAUMETPOB
AO AECATKOB MeTpoB. B 6onee
KOPOTKOBOAHOBOM AManas3oHe
PaAMOBOAHbBI, MPUXOAALLUE U3
KOCMOCa, «rayliarca» M3Ayye-
HUEM MOAEKYA aTMOCHEPHbIX
rasoB (rAnaBHbIM 06pas3om BO-
ASIHOTO napa), B 6oaee AAWMH-
HOBOAHOBOM  3aAEpPXMBalOTCH
noHochHepor - CAOEM MOHU3U-
POBaHHbLIX COAHEYHbIM MU3AYyYeE-
HWEeM aTOMOB Ha BbicOoTax oT 85
A0 300 Km.
OAHAKO UMeEEeTCH U eLle OA-
Ha MPWYKMHa, MO KOTOPOW CAe-
AYET NonbITaTbCA PACMNOAOXUTb
pPaAMOaCTPOHOMMUYECKYID MpH-
€MHYIK0 aHTeHHY KaK MOXHO
Aanble ot 3eman. Paspewa-
folas cnocobHOCTb TEAECKO-
na (MMHUMaAbHOE YrAOBO€
pacctosiHue  MexXAy  ABymA
Pa3AEAbHO BUANUMbBIMHWU TO-
YyeyHblIMKU UCTOYHUKa MU n3-
AyYEHMA)  NPONOpLMOHAAbHA

PaanoncTouyHuk

3eMHoit
Teneckon N21

Habmoaenua B paagnoanana3oHe no3sonunu
OTKDbITb HECKONbKO HOBLIX KNACCOB
00BEKTOB - B YACTHOCTH, NYJbCaNbl, KBa3apbl
M PAANOTANAKTUEN. BONbILUWHCTBO U3 HUX
ABnAeTca HauGonee AaneKMMHU U MOLHbLIMU
MCTOUHUKAMK N3NYUEeHUA BO BCeneHHoN.

AAMHE BOAHbI, HA KOTOPOMN Be-
AyTCS HabaoaeHus. ToaTomy
YeTKoCTb M306paxeHun, no-
AyYaeMblX  papMoTeneckona-
MW, HAMHOFO MeHblle, 4Yem
CHWMKOB, MOAYYaEMbIX UHOPA-
KpacHbIMW M Tem 6onee onTw-
YecKMMU TeEAECKONaMU C Takon
xe aneptypoi. OAHaKo cylle-
CTBYIOT BbIYUCAUTEAbHbIE METO-
Abl, NO3BOAAOLLME COBMECTUTb
MHOOPMaUMIO C aHTEHH, pas-
HeceHHbIX Ha 60AbLLIOE paccTo-
AHWe, NpuyeM paspellatolLas
CMOCOBHOCTb TaKOW «CUHTETU-
yeckon aneptypbl» 6yaeT co-
oTBETCTBOBATbL AMAMeETPY 06b-
€KTWBa, paBHOMYy 3TOMy pac-
CTOSIHUIO. JTa TEXHOAOrMS Ha-
3biBaetcs «PapnouHtepdepo-

MEeTpUA CO CBEPXAAMHHOMN ba-
301» (PCAB).* MOHATHO, UTO AAA
Ha3eMHbIx 0bcepBaTOpUi Haw-
6onbllee BO3MOXHOE yAane-
HWe paBHO AMaMeTpy 3eMAM.
AAst poCTUXEeHWUs BoAee BbICO-
KOrO paspeLleHns OAHY UAU He-
CKOABKO @HTEHH HeobXoAMMO
BbIBECTM B KOCMWUYECKOE MNpO-
CTPaHCTBO.

B HacTosLllee Bpems
B TAKOM pexumMe B pamKax
MEXAYHapOAHOIoO npoekTa
dyHABMEHTaAbHbIX  acTpodu-
3UYECKUX MCCAEAOBaHUN
«PapnoactpoH» pabotaeT Koc-
MWUYECKUI papnoTeAeckon
(KPT) - poccuicKui cnyTHUK

1 BMB N1, 2006, cTp. 7

basa :
nHTepdepomeTpa

3eMHoM
Teneckon N22

A Ppazpewenve uutephepomeTpa onpeaenseTcs BpeMeHeM HabIIoAeHNA U ANMHON 6asbl. JL1A HA3EMHBIX AHTEHH
6a3a He MOXKeT npeBbIWaTh AMamMeTp 3eMu, a NPOJOKUTENLHOCTL HABNIOAGHUIT U3MEPAETCA YacaMu U OrpaHNYeHa
TeM MOMEHTOM, KOrAa 13-3a BPaleHns NNaHeTbl A1 ORHOTO M3 TeNeCKONOB 06EKT CKPbIBAETCA 32 FOPU3OHTOM.

BceneHHas, NpoCTPaHCTBO, BPeMs!

«CnekTp-P». TpoekT peannsy-
eTca no uHuumatuee Poccum,
KOOpAMHUpPYEeT ero AcTpokoc-
MWYECKUI LeHTPp Duanuecko-
ro UHcTUTyTa Akapemun Hayk
(PUAH, Mocksa). Ha 3ewmae
B KQUeCTBE CUHXPOHHbIX pa-
AVNOTEAECKOMOB 3aAeNCTBO-
BaHbl ABE CTOMETPOBbIE
aHTeHHbl B [puH-bank  (3a-
napHas Bwupaxuuuna, CLUA) wu
B Hemeukom Jddenbcbepre;
MHOTA@ K HaOAIOAEHMAM «MOA-
KAOYaeTCsi» 3HamMeHuTaa pa-
AnMoobcepBaTopus Apecunbo
(MyapTto-Puko). B 60AbLINH-
CTBE 3KCMNEPUMEHTOB, a Takxe
AN TIPUEMA HayUYHOW U TeAe-
MeTpUyeCcKon MHbOpMaL MK
MCMOAB3YETCA YKPAUHCKWUW pa-
anoteneckon PT-70, ycTaHoB-
AEHHbIV B6AM3M EBNATopuu.
Kocmuueckui anna-
pat «Cnektp-P» 6biA 3anyuieH
18 utons 2011 r. ¢ KOCMOAPO-
Ma balkoHyp pakeTon-Hocw-
TeneM «3eHUT-2» C Pas3roHHbIM
6nokom  «Dperat-Cb».2  Tep-
BOHAYaAbHO CMYTHWK BbIBE-
AU Ha CUABHO 3KCLEHTPUYHYIO
IANUNTUYECKYID OpbuUTy C Ha-
KAOHeHMeM 51,3° u anoreem
0KOAO 340 TbiC. KM; Aanee OHa
6yAET 3BOAOLMOHMPOBATL MOA
AENCTBMEM AYHHOW rpaBUTaLnm
Takum obpasom, uto 3a 5 AeT
anorer NOAHMMETCSH MOYTU A0
400 TbIC. KM. [lpn ABWMXEHUMU
no opbute annapaTt MPOXOAUT
yepes paAMaLMOHHbIE Mosica
3eMAM, UTO yBEAMUMBAET AO3Y
paanaumu, obayyatolien 6opto-
Boe obopyaoBaHue. Mpeanona-
raeTcs, Yto OHO MPOCAYXMT He
MeHee nath AeT. CornacHo 6aa-
AMCTUYECKMM pacuyeTam, yepes
9 net «CneKkTp-P» BOMAET B NAOT-
Hble CAOM aTMOChEPbI U CrOPUT.
Llenb MexayHapoAHOro npo-
ekta «PapMoacTpoH»  3akAto-
yaetca B TOM, 4TOOblI CO3AQTb
COBMECTHO C TAOBanbHOM Ha-
3EMHOW CETbIO PAAMOTENECKONOB
€AMHYI0 CUCTEMY Ha3eMHO-KOC-
MUWYECKOTO MHTEPDEPOMETPA AAS
noAyYeHUst n3obpaxeHuit, onpe-
AENEHWA HEOECHBIX KOOPAMHAT U
YIAOBbIX CMELLEHUN Pa3AUYHbBIX
06bEKTOB BCEAEHHOM C UCKAKOUM-
TEAbHO BbICOKMM pa3peLLleHUEM.

2 BMNB Ne7, 2011, cTp. 20
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«CneKTp-P» _ ]

Jluniia nepeaaum AaHHbIX

W.INHUA CUHXPOHU3auun

" CTaHLUMM CReXeHus

BCENEHHAGSI

Pap,uom;'roquuu

A Mocne npuema AaHHbIX, NOJIy4€HHbIX KOCMUYECKUM paauoTesieCKonom, Nponu3BoAUTCA UX CUHXPOHU3ALUA C pe3yabTaTaMu Haﬁnmueuuﬁ
Ha3eMHbIX UHCTPYMEHTOB U (bopMMposaHue T.H. KCUHTETUYECKOMN anepTypbi» BbIYUCAUTENbHBIMU METOJ4AMMU.

Mpwn 6asax nopsaka
350 TbiC. KM U HabAIOAEHUSAX
Ha CcaMoM KOPOTKOW AOCTYynN-
HOM AAMHE BOAHbI (1,35 cm)®
UHTEPDEPOMETP npeaocta-
BUT WHOpMaLUO O Mopdo-
AOTUUYECKUX XapaKTepUCTUKax,
a TakXe KOOpAMHaTax ranak-
TUYECKMX U BHEraAaKTUYECKUX
PAAMOMCTOYHUKOB C TOYHO-
CTbO A0 8 MUKPOCEKYHA AYTH.

Momumo annapatypbl AAA
OCHOBHOM MWCCUKU, Ha 6OpTYy
CMyTHUMKA Haxopsitca npubo-
pbl AASt HAYYHOTO 3KCNEepPUMEH-
Ta «ra3ma-®». ThaBHbIN U3
HUX BecuT okono 20 kr. Ero
3aAaUM -  MOHUTOPUHI  MEX-
NAAHETHOW CpeAbl C  LEAbH
COCTaBAE€HUA MPOrHO30B «KOC-
MUWUYECKOW TMOrOAbl», UCCAE-
AOBaHue TYPOYAEHTHOCTH
COAHEYHOro BeTpa M MarHut-
HOro noasa B auanasoHe O,1-

30Ty, MOMCK  BO3MOXHbIX
NPUYUH  YCKOPEHUA  KOCMMU-
yeckux yactuy. «Cnektp-P»
B TEUEHWE HECKOAbKUX AHEN

HaXoOAMTCA BHE MarHutochepsl
3eMAU, UTO NMO3BOASAET HAbAO-
AaTb  MEXMNAAHETHYIO Ccpeay,

3 Ha 3T0# AMHUM U3AYUAOT MOAEKYAbI
BOAbI B ranaKTUUECKUX Ma3epHbIX
paauoncTouHrkax - BB Ne5, 2006,
ctp. 30; Ne6, 20086, cTp. 38

WioHb 2013

a noToM OuYeHb ObICTPO MNpo-
XOAUT BCE MarHutochepHble
caou, 6raropaps YemMy MOXHO
CAEAWUTb 3a WX W3MEHEHUSMMU.
Takxe npubop cnocobeH perun-
CTPUPOBATh MOTOK COAHEYHOTO
BeTpa, MU3MepPATb €ro CKOPOCTb,
TemnepaTypy U KOHLEHTpaLMIO.
5 aBrycta 2011 r. KOMNAEKC
«Mra3ma-O» 3apaboTan Ha NoA-

PoKanbHLIA M
@ryn “HNO

%
ar s
Hay4HbIi KOHTeiHep — "’//
DrYM "HNO -
um. C.A. Nasodkuna®

federalspace.ru

f11-3 F
nm. C.A. Masoukuna” \l
= i

HYI0 MOLWHOCTb U HayaA nepe-
Aauy HayyHoOU MHOOPMALMK.

OcobeHHOCTU
3KCNepuMeHTa

«Cnektp-P»  moxet pabo-
TaTb B pexume 0OblYHOrO pa-
AVMOTEAECKOMA: HEecMoTpA Ha
HeboAbLIME pa3mMepbl NpUem-

Z

KoHcTpykuua KPT
YN "HAO

um. C.A. Nasouruna™

LienTpansHoe 3epkano
! u nenectkn KPT
| OAD “Mnacmmk” r.Cuispatt

|
|
|
|
|
|
{
|

"-.. BoaopoaHbie 6oproBble
CcTaHaapThl YacToThl
3A0 “Bpema-Y" r. Hwwui Hoeropog

HOW aHTeHHbI (10 M), 3apay AAA
HEero NpPeAoCTaToyvHo, yuuTbiBas
€ro BbICOKYO YyBCTBUTEABHOCTb
M  «HEBMELIATeAbCTBO»  aTMO-
cdepbl. OAHAKO MOAHOCTbIO €ro
BO3MOXHOCTM  paCKpbIBaOTCH
npu pabote B pexume WHTEpP-
depomeTpa BMecTe C Hasewm-
HbIMWU @HTEHHbLIMU CUCTEMAMMU.
CyTb 3KcrnepuMeHTa 3akAloua-
eTcsi B OAHOBPEMEHHOM Ha-
6AIOAEHWM OAHOTO M TOFO Xe
PaAMOUCTOUYHMKA KOCMUYECKUM
W 3eMHbIMU paauoTEAECKONAMU
MoCAEAyOLEN WX CUHXPOHU3a-
LMEN C UCMOAb30BAHUEM EAU-
HOro CTaHAapTa YacToThl.

B AaHHbIH  MOMEHT ce-
aHcbl cBA3nM ¢ KPT (nepeaa-
4a KOMaHAHO-NPOrpamMMHON M
npuemM TeAeMeTPUYECKON WH-
dopmaummn) NPOXoAAT ABaXAbI
B CyTKU. AN 3TOFO 3aAeWnCTBO-
BaHbl KpynHeWwwue B Poccuu
aHTEeHHble KOMMAeKcbl  THA-
1500 (anameTp 64 M) B NOAMO-
CKOBHOM nocenke MepBexbu
Osepa wu M-2500 (anamertp
70 M) B AAAbHEBOCTOYHOM TFO-
poae Yccypuiick. Ha wmaabix
paccTosHuAx (A0 100 TbiC. KM)
MCnoAb3yeTcA aHTEHHa
HC-3,7, ycTaHOBAEHHaa B
HMO NaBo4ykuHa. Ha-
UMHaa C CepeAuHbl aBrycta

M.

BceneHHas), NpoCTPaHCTBO, Bpems!




B BCENEHHAS

> 2011r. npoBOAATCS  TECTUPO-

BaHWE U MOCTEMNEHHbIN BBOA B
CTPOM BbICOKOMHGOPMATUBHOIO
paanokomnaekca (BUPK), pa-
6oTatollero Ha yactotax 8 u
15 My, Ha 22-meTpoBOM pa-
Anoteneckone PT-22 B noamo-
CKOBHOM [lyLUMHO.

06beM MHbOpMaLUn, cobu-
paemow CnyTHUKOM «CneKkTp-P»,
cocTaBnsieT 144 merabuta B ce-
KyHAY. AAa obecnedyeHus npue-
Ma TakKoro KoAmyectBa AaHHbIX
«Pockocmoc»  npoduHaHCUpO-
BaA pa60Ty AOMOAHUTEAbHbIX
CTaHUMM CAEXEHUA 3a NpeAena-
mu Poccuiickon ®depepaunn -
B CLLUA un HOAP.

Hay4Hble pe3yAbTaThbl

[MOCKOABKY HOBbIA paAuo-
TeAneckon Havyan paboty cpas-
HUTEABHO HEAABHO, €ro BKAAA
B HayKy NOKa AOBOABHO CKpO-
MeH. B TeueHne nepsoro
MOAYroA@ aKTMBHOTO  QYHKLM-
OHMPOBAHUA HA3EMHO-KOCMMU-
4yecKoro nHTEpdEepomeTpa
«PapnoactpoH» UM OblAM MpPO-
BeAEeHbl HabatopeHua 29 ak-
TUBHbIX apep ranakTuk,
9 nynbcapoB (HEMTPOHHbIX
3B€e3A), 6 MAAHETHbIX CUCTEM M
MCTOYHUKOB Ma3epHbIX AMHUI B
pervoHax 38e3p006pa3oBaHums.

Mo cocTtoaHMO Ha 9 ok-
T6pA 2012 . C NOMOLLbIO

" RadioAstron—EVN: 07164714, 6 cm

KOCMMWYECKOro annapara, pa-
6oTaBLIEr0 COBMECTHO ¢ EBpo-
nenckon cetbto PCAB, B xoae
nepBbIX CEaHCOB PEryApHbIX
HaOAOAEHUI B pEXUME UHTEP-
depomeTpun MexAyHapoAHOM
rpynnon nccaepoBatenei noay-
yeHbl n3obpaxeHus boicTpone-
peMeHHON aKTUBHOW raAaKTUKK

A Kapra pacnonoxeHus paanoTeNneckonoB, BXOAALUX
B EBponeiickyio cetb PCAI6 (EVN).

8 BcenenHas, NpocTpaHCTBO, Bpems

0716+714, oTHOCALWENCA K He-
MHOFOYMCAEHHOMY KAaCCy Aa-
LepTUA.* ITOT O6BEKT HAXOAUTCA
Ha pPacCTOAHUM OKOAO 3,5 MAPA.
CBETOBbIX AeT. HecmoTtps Ha To,
4yTo AAPO TaAaKTMKW B HacTos-
Lee BPEMS HE CAMLLKOM aKTUB-
HO, y4eHble CMOTAU OLEHWUTb €ro
pa3mMepbl, COCTaBASIOLLME OKOAO
0,7 cBeToBOrO ropa. B paborte,
NOMWMO CMyTHUKa «CnekTp-P»,

TakXe YyyaCTBOBaAM aHTEHHbI
poccUiCKOM  cucteMbl  «KBa-
3ap-KBO», paAMOTENECKONMbI

B EBnatopuun 1 AnoHckom ropo-
Ae Yeya. B xope panbHENLIKMX Ha-
O6AIOAEHWIA YAAAOCh PACCMOTPETh
AETaAUM fApa APYroro AauepTu-
pa 0J287 (paccTosiHME A0 Hero
Takxe oueHuBaetca B 3,5 MAPA.
CBETOBBIX A€T).%

AoCTUrHyTas B 3TUX 3KC-
nepuMeHTax  paspellatoLLas
CcnocoBHOCTb OKa3aAacCb Ha Mo-
PAAOK Bbille MO CPaBHEHUIO C
Ha3eMHON WHTepdepomMeTpuen

4 NauepTuabl (0T AaTUHCKOTO Lacer-

ta - «AWepuLa») - MOLLHbIE UCTOUHUKU
3INEKTPOMArHUTHOTO U3AYUYEHHS B AAPAX
HEKOTOPbIX raAaKTUK, aCCOLMMPYOLLMECS
CO CBEPXMACCHBHBIMU YEPHBIMU AbIPaMK.
HasBaHbl no 0603HaueH1o NepBoro
npeacTaBuTeAs Knacca — BL Awepuupl -
BIMB Ne6, 2010, cTp. 6

5BIMB Ne7, 2012, ctp. 19

< Chumok AApa ranakTuku
0716+714, capenaHHbIN

B mapTte 2012 r. B xone
COBMECTHOM paboTbl CNyTHUKA
«Cnektp-P» c EBponeiickoi
cetbto PCAIB, B KoTOpO# GbiNK
3a/eiCTBOBaHbI NPAKTUYECKM
BCe KpynHenlme Ha3eMHble
paauoteneckonbl. «Cbemka»
ANUnacb 0KoONo 24 yacos, npu
3ToM 6a3a uHTepdepomeTpa
coctasasana ot 7 po 20
3eMHbIX JMAMETPOB, YTO
no3sonuno fobuTbca
CBEPXBbICOKOr0 paspelueHus.
WUccnepya appa Takux
ranaktuk, kak 03287,

BL Awepuubl, 0716+714,
0823+033, yueHble
onpeaenunu napamerpel
PeNnATUBUCTCKUX
(nBUXYLWMXCA

C 0KOJIOCBETOBbIMU
CKOPOCTAMM) CTPYM

nia3mbl, BbIPbIBAIOLWMUXCA

u3 aTux apep. Okasanocob,

470 y 6ONBILIMHCTBA U3

HUX APKOCTb NpeBbILWaeT
npeaesibHO fONYCTUMYIO,
npeAcKasaHHyio
TEOpeTUYeCKUMU MOAENAMU.
Ecnu 310 noaTBepAnTCA

B X0f€ AaNbHENImnX
nccnenoBaHmii, npuaeTca
KOppeKTMpoBaTb
cyujecTByioume
npeacTtaBaeHus o husnke
npoLeccoB B KBasapax.

M Ha ABa MopsAka MpeB3oLAa
pesyAbTaThl Teneckona Hubble.®

B kauectBe 00blYHOrO pa-
AMOTEAECKOMNaA «CnekTp-P»
NMPOAEMOHCTPUMPOBAA CBOU He-
3aypsAAHble  CMOCOBHOCTM npu
HabAatoaeHMAX Kaccuonen A -
octatka  CBEpxHOBOM,  yAa-
AEHHOro OT Hac Ha 11 TbIC.
CBETOBbIX AeT. [pu Ha3eMHbIX
ucnbiTaHusax Obina  MOAyYeHa
oueHka oblen addekTnBHOM
NAOLWAAM  NMPUEMHOW  AHTEH-
Hbl, paBHOM 40 M? Habalope-
HUS «MNOAKOPPEKTUPOBAAU» 3ITY
uMopy po 45 M2 PykoBOAM-
TEAb NMPOEKTa AUPEKTOpP AcCTpo-
KoCcMUu4yeckoro ueHTpa OUAH
akapemunk PAH Hukonan Ceme-
HoBMY KappalleB 3asiBUA, UTO
yyeHble He 0XUAAAW TakuX npe-
KpacCHbIX PE3YyALTATOB.

B anBape 2012 r. BO Bpems
HabAOAEHUI B CBA3KE C Ha3eM-
HbIMW MHCTPYMEHTaMK YAAAOChb
chopMHUpPOBaTb BUPTYaAbHbIN pa-
AVOTENECKOMN C PEKOPAHOM anep-
Typon — 220 TbIC. KM.

Mocne HEMNPOAONKUTEND-
HOrO  nepuopa  TeCcTMpoBa-
HUS HayyHoro obopyaoBaHUA

8 BMB Ne10, 2008, cTp. 4; Ne2-3; 2013,
ctp. 5
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CcrneunanmcTbl NPUCTYNUAK K Ha-
OAOAEHUSIM — B YACTHOCTU, OHU
OMNPEAEAVAM  APKOCTb  MCXOAS-
LLMX OT YEPHbIX AbIP B LEHTpax
ranakTUK  pPaCKaAEHHbIX  CTpyW
nAasMbl, @ TakkXe U3MEPUAU WX
TOALLMHY M M3YYUAU WX U3nYe-
CKve cBoWMCTBa (Temnepartypa
3TUX 06pa30BaHNI OKa3aAach Cy-
LLLECTBEHHO BbILLE OXMAAEMOM).
K HacToflemMy BpeMeHW npoBe-
AeHa bonbluas cepusi Habatoae-
HUMN KBa3apoB - aKTUBHbIX AAEP
ranakTuk, B KOTOPbIX, MPEANo-
NOXMTEABHO, HaxOAATCSH CBEpPX-
MacCHBHbIE YepHbIe AbIpbl. B nx
yucno Bowen 0716+714, a Takxe
06beKTbl B c03BE3AMAX Xupada,
Paka, mapbl 1 Ap.

B Hawen lanaktvke 6biAKn
NPOBEAEHbI AETaAbHbIE UCCAEAO-
BaHWSA «3BE3AHbIX AICAEH», pacno-
AOXEHHbIX B c03Be3ANM Liedes.

Kpome Toro, npu aHaA13e Ha-
OAIOAEHWI Ma3epHbIX WUCTOUHM-
KOB yY€HbIM YAQAOCb BbIABUTb Ha
paccTosiHuM bonee 5 ThiC. CBe-
TOBbIX AET OFPOMHOE «BOASIHOE
obnako». OO6HapyXeHO Masep-

HOE M3AYYEHME MOAEKYA BOAbI OT
YABTPAKOMMAKTHOrO  UCTOYHMKA
(pasmepom Bcero 8 pnameTpoB
CoAnHL@) B 0bAaacT dopMrpoBa-
HMA MaccuBHbIX 3Be3s W3IRS5,
HaXOASILLEVCA B CMMPAAbHOM py-
kaBe [lepces B 5,5 Tbic. cBETO-
BbIX A€T OT COAHEUYHOW CUCTEMBI.
[pn 3TOM ypanoCb AOCTMUbL pe-
KOPAHOTO YIAOBOTO pa3peLleHus:
MHTEPOEPOMETP CMOr  «pasraf-
AETb» 06bEKTbI pazmepom A0 40
MUKPOCEKYHA AYrM (4TO Ha 3TOM
paccToaHUM 3KBMBaAEHTHO 10
MAH. KM, UAU XE€ OAHOW MATHAA-
LIaTOM CpeAHero paanyca 3eMHOM
0pbUTHI).

K coxaneHuto, 3apencTBo-
BaTb MpoekT «PapnMoacTpoH» Ha
MOAHYHO MOLWLHOCTb MOKa 4TO
CAOXHO M3-3a He AO KOHLa oTpa-
60TaHHOM MpPOLEAYPbl  TOUHOIO
onpepeneHUa TMOAOXEHUA CnyT-
HUKa «CneKkTp-P» B KOCMUYECKOM
npocTpaHcTBe (ero HeobxoaW-
MO 3HaTb C TOYHOCTbIO He Bonee
100 M; Ha A@HHbI MOMEHT AO-
CTUrHyTa TOYHOCTb MOPSIAKA KM-
AomeTpa). OpHaKo cneumanmucTbl

HapetoTcs B BAMXaNllee Bpemsi
pelwnTb 3T NpobAembl U C He-
TepneHnemM OXMAAOT HOBbIX OT-
KPbITUI, KOTOPble MOMOXET WM
cAenaTb HOBbIM  PaAMOacTPOHO-
MUWYECKUIA UHCTPYMEHT.

Mo coobuieHno AcTpokoc-
munyeckoro ueHtpa ®UAH, Kk Ha-
cTosLLEeMY BpPEMEHW B pamkax
06BABAEHHOIO OTKPLITOrO KOHKYP-
ca KaroueBor Hay4Hovi Mporpam-
MbI «PaagnoactpoH» noctynuno 13
3asBOK OT HoAee yeM ABYXCOT MC-
caeaoBatenert u3 18 ctpaH mupa
(P®, CLLA, ®PI, Asctpanus, Uta-
Ausi, HuaepaaHAbl, BeankobpuTa-
Hus, YKpauHa, McnaHus, AnoHus,
OxHasa Kopes, HOxHas Appuka,
Monblua, Kutar, BeHrpus, Mek-
cuKka, WHpms, [peums) Ha wc-

BCENEHHAS]

MoAb30BaHWe  HabArAATEAbLHOMO
BpemeHu crnytHnka «Crnektp-P» B
nepuos ¢ uors 2013 1. no MoHb
2014 r. 3aasuternm u3 Poccun
MPEACTaBASIIOT YETbIPE MHCTUTY-
1a Poccurickor akapemuu Hayk
(OUAH, UTA, MKW, TAO lyakoBo)
un ABa yHuBepcuteta (MY v Yp-
@Y). CymmapHbI# 3anpoc Ha Ha-
6AKOAGTEABHOE BPEMSI COCTaBMA
1,8 ThIC. uYacoB. Bo3MOXHOCTb
TEXHUYECKOM peamn3aLmm 3asiBOK
bbiAa npoaHaAmM3upoBaHa pabo-
yel rpynnor. HaydyHasi akcriep-
™38 PEANOKEHHBIX POEKTOB
OCYLLECTBASIAGCh  MEXAYHapOA-
HbIM  Hay4YHbIM COBETOM  3KC-
nepToB npoekTa «PaanoacTpoH»,
pe3yAbTaThl YTBEPXKAEHbI PYKOBO-
ANTEAEM TIPOEKTa aKaAEMUKOM
H.C.KapaaLueBbim.

Mocne 2018 1. PoccuaA NNaHMDYET 3aNYCTUTh

B KOCMOC paauoTeneckon «Cnexrp-M», KoTopbIi
B COCTaBE MHTENhenoMeTpa CMoKeT 06ecneunTb
paspeLiexye Ao 45 MUNNUaPAHbIX Aonen
CERYHADbI AYIN — B COTHU ThICAY a3 nyulue, yem

Y COBNEMEHHbIX ONTUUECKNUX MHCTPYMEHTOB.

KOCMWYECKWE TENECKOINbI

Chandra I
XMM - Newton IE—

Swift Im—
NuSTAR

Suzaku IEE——
INTEGRAL -

AGILE N—
Fermi I ——

I
PaanoacTpoH|
4 Planck I
Herschel I
or I
Kepler
COROT
MOST
Odin
Hubble
GALEX

MWUKPOBOAHOBbIU

-

WHOPAKPACHbIN

wm 108

10®

|
107 102

10°

WioHb 2013

BceneHHas), NpoCTPaHCTBO, Bpems]



BCENEHHASL. HOBOCTU

Herschel 3agepluivn paborty

aK M OXMAAANOCb, €BpOMenckas Koc-
mMuueckas obcepsaTtopua Herschel,*
Ma kotopot NASA  CKOHCTpyMpOBa-
AA W U3rOTOBUA@ PAA MHCTPYMEHTOB, @ Tak-
Xe NpuHsAAa NOCUAbHOE ydacTe B 06paboTke
pe3yAbTaToB HAOAIOAEHWM, 3aBepLUMAa  «XO-
AOAHBIW 3Tarm» CBOEM MUCCUMM MO MPUYMHE
UCTOLLLEHMSI 3anacoB xAapareHTa. Teaeckon,
3anyLleHHbIM B KOCMOC MOYTWM YeTbipe ro-
Aa Hazap paketon Ariane 5 ¢ kocmoapoma
B0 ®paHLy3koit [B1aHe,? NpeAoCTaBUA acTpo-
HOMam ruraHTckre o6bembl MHGOPMALIUMK, HO
AULIb MOAOTPEA WX XEAaHUE MO3HaTb caMble
«XONOAHbIE» TalHbI MAGHET, 3BE3A U 0COBEHHO-
CTel npoueccoB 3Be3A000pa3oBaHms.
«Herschel pan Ham BO3MOXHOCTb 3a-
TAAHYTb B TEMHble W XOAOAHble 0bAacTv
BceneHHON, HEAOCTYMHbIE AN APYTUX TeAe-

1 BMB N24, 2013, ctp. 10
2 BMNB Ne5, 2009, cTp. 2

CKOMOB, — 3aABuUA [AXOH [pyHCcdenpn (John
Grunsfeld), nomMoLWwHKMK aaMUHUCTpaTOpa no
Hayke B LWTab-kBaptupe NASA B BaluuHrro-
He. - OTa ycnelwHaa BO BCEX OTHOLUEHWAX
MUCCUSA AEMOHCTPUPYET cnocobHocTb NASA 1
ESA pabotatb BMecTe AAA pacKpbITUA Hepas-
raA@HHbIX TaH aCTPOHOMUM».
MoaTBEPXAEHWE WCYepnaHus  3anacos
XWAKOIO reAnst NOCTynuAO 29 anpeas Ha npu-
€eMHyl0 CTaHuMio B 3anapHon ABCTpaAvMM B
Hauane exeAHEeBHOro ceaHca CBA3W C KOCMU-
yeckuM annaparom. lMoBbIlEHNE TemnepaTy-
pbl 32PErMCTPUPOBAHO Ha BCEX MHCTPYMEHTax
Teneckona. Ero petekTtopbl 6biAn paspaboTaHbl
C LEeAbt0 HabAIOAEHWI HeBECHbIX TeA B MHPa-
KpaCcHOM AManas3oHe C AAMHOM BOAHbI Bonee
625 MKM, B KOTOPOM YeAOBEYECKUI TAa3 He-
addEKTMBEH M3-3a COOCTBEHHOrO TEMAOBOIO
U3AyYeHUs Tena. Takum xe obpaszom Habato-
AEHUAM MellaeT BbIAeASIEMOE CaMUMU Ha-
YUHbIMKM nNpubopamu TEMAO, MO3TOMY OHM

V TymanHocTe AHppomesbl (M31) aBnAeTcA Gnumxaiiuei K Ham CNUPanbHOI ranakTuKoi. Boicokas
YyBCTBUTENLHOCTL Teneckona Herschel k u3nyyenuio aanbHero HpakpacHoro AuanasoHa no3sonu-
na eMy «NPOHUKHYTb B3TNAAOMY» CKBO3b 06/1aKa rasa, B KOTOPbIX NPOAOJIKAITCA NPOLECChI 3BE3/0-
o6pasoBaHua. B M31 HacuuTbIBaeTCA NOPAAKA HECKONILKUX COTEH MULINAPAOB 3BE3], U NOJIYYEHHbIE
KOCMMYECKNM TeNeCKONOM CHUMKM OHO3HAYHO NOATBEPXAAIOT, 4TO B Heil B Gnvkaiwem Gyayuiem
NoABUTCA ellje He OAUH MUNUAPJ HOBbIX CBETUN. Ha n306paxeHnn 3aMeTHbI 061aCTH 04eHb X0N0A-
HOWl NbIIM — X TeMNepaTypa He NpeBbIlWaeT HECKONIbKO AeCATKOB FPaAiyCcoB Bbile aGCoNOTHOrO HyNA
(oKpalueHbl B YCNOBHBIii KpacHbIi UBeT). bonee Tensble pernoHbl — rycToHaceneHHoe LieHTpanbHoe

cryuieHue, rae «npoXXuUBawT» CTapble 3Be€3Abl —

oKpaweHbl B rony6oit uget. Monocs hopmupyloLymux-

s 3Be3/ YAAN0Cb PAacCMOTPeThb B AeTansx. CNoKHble CTPYKTYPbI NPUCYTCTBYIOT BO BCEX YACTAX ranak-

TUKM, BKNIOYasA 30HbI UHTEHCUBHOIO 3Be3,006pa30BaHNA B CNMPanbHbIX PYKaBax U, N0 KpaitHel mMepe,

B NATU KOHLEHTPUYECKUX KOJibLaX, YepeayoLwmnxca C TeMHbIMU npoﬁenaMM Tam, rae 3Tu npoueccol

NpoTeKaT MeaiIeHHO.
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ESA/Herschel/PACS & SPIRE Consortiu
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OXA@XAAAMCH AO TEMMEPATYPbI OKOAO 2 KEAbBU-
HOB (-271°C). YT06bI yCHAUTL 3DHEKTUBHOCTL
oxnaxpeHus, Herschel GbIA BbiBEAEH B TOUKY
Narpanxa L, cuctembl «3emMas-ConHLEe», Haxo-
AALLYIOCS B MOAYTOPa MUAAMOHAX KMAOMETPOB
OT Hallei nAaHeTbl 3a npeaenamu ee opbu-
Tbl.> Takasi AOkaAv3aLmusa 06cepBaToOpPUM 3BOAW-
Aa OCYyLLECTBUTL BoAee AETanbHbIM 0630p BCEN
HebecHoM cdepbl. C ee MOMOLLBIO YUeHbIe MpPo-
BeAV cBbilwe 35 TbIC. CEaHCOB HAaOAOAEHU U
peannzoBann okono 600 HabAOAATEABHbIX NPO-
rpaMm. ApxuB A@HHBIX, COBPaHHbIX TEAECKO-
MOM, HaBepHSKa CKPbIBAET ele MHOXECTBO
CIOPMPU30B.

«Herschel yayywma Hawe noHumaHwe To-
ro, kak 06pasytoTCa HOBble 3BE3AbI M MAAHETHI,
HO OH OCTaBWA HEPELLEHHBIMU eLLE MHOXECTBO
WHTEPECYIOLLMX Hac BOMPOCOB, — CKasan [loa
fonacmuT (Paul Goldsmith), yuacTHMK mpoekTa
¢o cTopoHbl JPL NASA. - ActpoHOMbI 6yayT Npo-
AONKaTb HAOAHOAEHHS 3@ 06bEeKTaMU, OTKPbIThI-
MW 3TVM TEAECKOMOM, C MOMOLLbKO Ha3eMHbIX U
ByAyLLMX KOCMUYECKUX 0BCEepBaTOpPUiA HOBOIO
MOKOAEHUSI».

HecmoTpa Ha 10, 4T0 akTMBHaaA ¢asa
muccun Herschel 3akoHueHa, yyeHble elle
AOATO OyAyT @aHaAM3MPOBaTb U MHTEPNPETH-
poBaTb pe3yAbTaTbl HABAIOAEHWI, AOCTYMHbIE
Ha cawTe HayuHoro ueHTpa muccun NASA.
MtoroBas nybAvKauMs BCEro HAaCAEAMSt KOC-
MUWYECKOrO Teneckona MosiBUTCA B TeyeHue
LLIECTU MecsLeB. YUaCcTHUKM NPOEKTa 3asaBAS-
tOT O TOM, YTO MOCAE OKOHYaHMs paboTbl an-
napata WX rMaBHOW LEeAblO CTaHET MOMOLLb
Hay4yHOMy COObLLECTBY B MOMUCKAX U UCMOAb-
30BaHUM HOBbIX OTKPbITUM, COAEPXKALLMXCA
B 3TWX apXx1BaXx.

HeaaBHO cneunanunctbl ESA coobuumam o
TOM, YTO, yUMTbIBas «CA@BHOE MPOLLIAOE» an-
naparta Herschel, ero, BeposiTHee BCero, He
byayT «cbpacbiBaTb» Ha /\yHy, kKak npeaycma-
TPUBAA OAMH U3 BapUaAHTOB €ro AAAbHEWLLETO
MCTMOAb30BaHWA,* @ OTNPAaBAT Ha FEAMOLEH-
TPUYECKYIO «MTapPKOBOYHYIO» OpOUTY — A0 Tex
BPEMEH, KOTA@ €My, BO3MOXHO, CHOBa Ha-
AYT NpUMeHeHWe. HemanoBaxHyl poAb
B 3TOM pELUEHUM CbIrPano TO 0OCTOATEAb-
CTBO, YTO MPEABIAYLLME «AYHHbIE KaMUKaA3Ee»
(Bkatoyast annapat LCROSS,® cneunanbHO
NpeAHa3HAYEHHbIV AN MCCAEAOBAHWA Bbl-
6POCOB AYHHbIX MOPOA MOCAE MAAEHUS Mac-
CUBHOW PasroHHOM CTyneHu) He oboratuau
HayKy BNeYaTASIOLLMMU pe3yAbTaTaMu.

UctouHumk: Herschel Completes Its ‘Cool’
Journey in Space. — NASA Press Release,
April 29, 2013.

3 BMNB N8, 2010, cTp. 4

4BMBN°11, 2012, cTp. 21
5 BMB Ne11, 2009, cTp. 19

Wwww.universemagazine.com



sBceneHHAS. HoBocT NI

» Ha 31om uzo6paxkeHuu TymanHoctu OpuoHa,
nosy4eHHOM COBMeLLeHUEeM CHUMKOB KOCMUYECKUX
Teneckonos Herschel u Spitzer, B uHdpakpacHom
AuanasoHe BUAHA LeNOYKa MONOAbIX 3Be3p, Norpy-
JKEHHbIX B ra30BO-NbineBble 06naka.

LiBeTamu ycnoBHo 0603HayeHa Temneparypa nbinu.

B 60nee x0n0AHbIX 06/1aCcTAX (KpacHbIit LBET) 3BE3-
AooGpasoBaHMe TONbKO Hayanoch, B 6onee Tennbix
MeX3Be3[jHaA cpefla MHTEHCMBHO NporpeBaeTcs
U3NlyyeHneM HOBOPOXKAEHHbIX CBETUI.

3Be3fbl BO3HMKAIOT B pe3ynbTaTe CKaTUA CryCTKOB
MeX3Be3[HOro rasa v nbiau nop AencTenem co6-
cTBEeHHOM rpasuTaumu. Mpu 3Tom o6pasyercs paso-
rpeBaloLMUICA Wap, Ha KOTOPbIN NO CMpaneBUAHON
TPaeKTOpPUM BbINAAAET OKpYKaloLee BEWEeCTBO. ITn
nblieBble 060/104KN CUbHEE U3NY4aloT Ha Gonee
ANMHHBIX BOJIHAX (Ha M306paKeHNM OHU BUAHDBI KaK
KpacHble ToYKu). Yepes HeCKONBKO COTEH ThicAYesne-
TWUI B AAPAaX HEKOTOPBIX U3 3TUX NPOTO3BE3J HAYHYTCA
TepMoAAEepHbIe peakuuu.

Spitzer npegHasHayeH ana HabnioaeHwii B 6onee
KOPOTKOBOJIHOBOM MH(hPaKpacHOM ManasoHe, Yem
Herschel. Kom6uHupys nso6paxeHus, npucbinaemole
ABYMSA 3TUMU MHCTPYMEHTaMM, aCTPOHOMBI NONYYaOT
6onee petanbHyl0 KAPTUHY NPOLLECCOB 3Be34006paso-
BaHuA. LiBeTa Ha ;aHHOM M306paxkeHnmn o6o3HavaloT
M3Jly4eHue C PasNMYHbIMU AJIMHAMU BOJIH, COOTBET-
CTBYyIOLLEe pasHbIM TeMNepaTypam U3NyyaloLLero
marepuana (B OCHOBHOM nbinu). [laHHble Teneckona
Spitzer, npousBoaMBILErO CbeMKY B CMEKTPabHbIX
NUHUAX 8 U 24 MKM, HaHeCeHbl YCNIOBHbIM Foy6bIM
LiBETOM 1 NOKa3bIBaloT Gonee Tennble 06bEKTbI —

B 60/bLMHCTBE CBOEM 3TO JOCTATOYHO ropAYUe
«3Be3Hble 3MGPMOHBI»; 6onee HU3KUM TemMnepa-
Typam, 3aperucTpupoBaHHbIM yKe o6cepBaTopueit
Herschel (anuHa BonHbl 70 MKM), cooTBETCTBYET
3e/IeHbI LBET; CaMas X0JI0AHaA NbUlb, U3Jly4aoLas
Ha BoiHe 160 MKM, BbIrnAaMT KpacHou. Ha coBme-
LWEeHHOM U306parKeHUm NPOCEKMBAETCA B3aUMO-
AeNCTBUE APKUX MONIOALIX 3BE3/] C XOJIOAHBIMU U
NbINbHLIMMY OKPY}KAIOWMMM ra30BbIMM 061aKaMu.
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0GcepBaTopua Kepler: npoGnemMbl HAKaNNVBAIOTCA

OCMMYECKUI TeAeckon
Keplert cHoBa nepeluen

nokasana, 4yto nepecran pabo-
Tatb rupockon Ned. Mo npeaBa-

BOCEMb MeCALEB Has3ap. MHxe-
Hepbl HamepeHbl KUcnpoboBaTbh

MOCTOAHHO CAEAMA 33 3BEe3Aa-
MU B HeboAbwon obaactn Heba

B 6e30nacHbIi pexum (Ha
KOTOPbIM OH YXEe NepeKAtoYancs
B Hauane mas). [pynna conposo-
XAEHUWS y3Hana 06 3ToM BO Bpe-
MS ceaHca CBA3M C annaparom,
cocrosiBweroca 14 mad. Bobisc-
HWAOCB, 4TO Kepler notepsa opu-
€HTaLMIO Ha y4yaCTOK 3BE3AHOrO
Heba, NOCTOAHHO HabAAaeEMbIV
MM B COOTBETCTBWMM C Mporpam-
MOM MWCCUMU, U MEANEHHO Bpa-
Laetcs, COPUEHTMPOBAB  OCb
BpallleHns Tak, YTobbl €ro CoA-
HeuHble 6aTapen MakCUMaAbHO
ocBelanmcb ConHuem. CBA3b C
TeAECKOMNOM NnpepbiBaAach, KOraa
€ro aHTeHHa «0TBOpaYyMBaNaCh»
oT 3eMAu. UHXeHepam yAanoChb
B HYXHbl1 MOMEHT nepeAaTb Ha
60pT KOMaHAbI BKAKOUEHUS ABU-
ratTeAel OpueHTaLMM U OCTaHO-
BUTb BpalleHue. TenemeTpus
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PUTEABHBIM A@HHBIM, NPUYUHOM
3TOr0 CTanO MOBPEXAEHWE Kpe-
MAEHUS MaxoBKKa rMpocKona.

C siHBaps KOCMWYECKMI ar-
napat MChbITbiBaeT MNpobAeMbl,
CBfi3aHHbIE C U3HOCOM TMPOCKO-
MoB, KOTOPble OTBETCTBEHHbI 3a
CTabuAM3aLMIO €ero  MOAOXKEHWS
B npocTtpaHcTBe. [loatomy rpyn-
na COMPOBOXAEHWA TeAaeckona
YK€ HEOAHOKPATHO MepeBOAMAA
€ro B «CNALLMiA pexum». B Haua-
A€ Masi cneunancTbl 06HapyXu-
AU, UTO Kepler BHOBb, TENepb yXxe
CaMOMpPOU3BOALHO, MEpeLlen B
3TOT PEXUM — MO MHEHUIO UHXe-
HepoB, K3-3a NPobAeM CO 3BE3A-
HbIMW AATYMKaAMM OpUEHTaLMK. 6
Masi OH BEPHYACS K HOPMaAbHOW
pabore.

ANt TOYHOW OpWEHTaLMK He-
06x0AMMO, uT0BbI pabotanu Tpu
60pPTOBbIX FTMPOCKONa U3 YETLIPEX.
lMpockon Ne2 Bbilwen M3 CTPOA

BCE BO3MOXHOCTW: BHauane byayT
NPEANPUHSATLI NMOMbITKA BHOBb 3a-
MyCTUTb BTOPOM TMPOCKOM, a eCAv
OHU OKaxyTca 6esycnelHbIMU —
«noAepratb» YeTBepTbin. Ecan xe
BCE WX YCUAMSI OCTaHyTca 6e3pe-
3yAbTaTHBIMK, Kepler nepeseayT
B 3KOHOMMWYHBIM PEXUM  «CBO-
60AHOM OpMWEHTaLWW», MO3BOAS-
tOLLMIM MOCTOAHHO MOAAEPXMBATbL
CBA3b, HO He obecneuvBaloLWyMi
CTabUABHOCTH, HEOOXOAMMON AAA
BbINOAHEHWS OCHOBHOM 3apauu
TEAECKOMNa — MOMCKA 3K30MAQHET.
Ceilluac KOCMMYECKMI annapar
YAEPXMBaAETC B OMPEAEAEHHOM
MOAOXEHUU BAaropapsi NepUoAm-
UECKUM BKAKOYEHWMAM BOPTOBbIX
ABUratenei. B Takow cutyauum To-
NAMBA AN HUX XBaTUT Ha HECKOAb-
KO MecsLEB.

Kepler, 3anyLLeHHbIV B Map-
Te 2009 r. Ha CaMOCTOATEABHYIO
FEAMOLIEHTPUUYECKYIO  0pouTY,?

Ha rpaHuue co3se3amnit Nebe-
AA WM A\Mpbl, PErUCTPUPYSA CAa-
b6ble KoAebaHMA UX  APKOCTH,
BbI3BAHHbIE MPOXOXAEHUAMU MO
3BE3AHbIM AUCKAM TEMHbIX MAA-
HETONOAOOHbIX CMyTHWUKOB. Te-
AECKOM YXe OOHapyXWUA OKOAO
3 TbIC. KaHAMAQTOB B 9K30MAaHe-
Tbl, 135 M3 HUX MOATBEPXAEHDI
B X0A€ HabAOAEHWW Ha HaseM-
HbIX MHCTPyMeHTax. Becbma Be-
POATHO, YTO KU3-3a TEXHUYECKUX
nNpPoBAEM OH yXXe He CMOXET Bep-
HYTbCA K BbINOAHEHUID CBOWUX
«OCHOBHbIX 00513aHHOCTEW», XO-
TA HE UCKAKOYEHO ero AaAbHeVI-
liee WCMNOAb30BaHUE B APYrux
ueAax — Hanpuvep, AN NoUcka
acTepouAOB.

WctoyHuk: Kepler Mission
Manager Update. — NASA Press
Release, May 15,2013.
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BCENEHHASL. HOBOCTU

VLA: INYO1HbI
BceneHHoM

a npotskeHnn 50 ¢ AULIHMM YacoB

CBEPXUYBCTBUTEABHbIE NPUEMHUKM

OueHb BoAbLLOrO aHTEHHOro MaccuBa
nmenn Kapaa fAxckoro (Very Large Array - VLA)
HaupnoHanbHOM paaroacTpoHoMMYecko obeep-
Batopun CLUA 6biAv HaLeAeHbl Ha HEBOAbLLLION
yyacTok Heba B co3Be3amMM ApakoHa, pacro-
AOKEHHbBIM BAAAM OT TaAaKTMUECKOTO 3KBaTo-
pa. B xope 3TOr0 3KCNEpUMEHTa acTPOHOMaM
YAQAOCb BMeEpPBbIE 3aPErMCTPUPOBaTL MHOXeE-
CTBO AWICKPETHBIX MCTOYHUKOB, «OTBETCTBEHHbIX»
NPaKTMYECKK 3a BCE GOHOBOE PAAUOU3AYUEHNE,
npuxoAALLee K HaMm 13-3a npeaenoB MaeuHoro
Mym. Oka3anock, uto okono 60% 3TOro M3nyye-
HUS UCMYCKAIOT AGAEKME TaNaKTUKW C aKTUBHbI-
MU SAPaMK, COAEPXaLLMMM CBEPXMACCHUBHbIE
YepHble Ablpbl, @ 36% NPUXOAUTCA Ha 3BE3A-
HblE€ CMCTEMbI, B KOTOPbIX NPOTEKAIOT MacLuTab-
Hble Mpouecchl 38e35000pa3oBaHms. Euue 4%,
No-BUAMMOMY, 0BECMEUNBAIOT MCKAOUUTEABHO
crabble PaAVOMCTOYHMKM OBLLMM YMCAOM MO-
psiAKa CTa MUAMAPAOB.

MpeablayLLIME  UCCAEAOBAHWS  MO3BOASIAU
TOABKO M3MEPHTb OOLLYIO MOLLHOCTb PaAMON3-
AYYEHWSI, POXAQIOLLErOCA B Aanekon Bcened-
HOW, HO HE A@BaAK BO3MOXHOCTU «Pa3rAAETE»
KOHKPETHbIE M3AyYatowme 06bekTbl. B 6onb-
LUIMHCTBE CAyYaeB 3MMUCCUA ABYX MAM Bonee
COCEAHUX CAAObIX WCTOUYHWMKOB PAAVOBOAH Ha-
KAaAbIBaAaCh, CO3AaBasi BMAMMOCTb  OAHOTO
MCTOYHMKA, UAV CAMBaAAACh C 0BLLM GOHOM.

SKCMNOHWPOBaHHas 0b6AaCTb 3aHUMAET OKO-
AO OAHOM MWAAMOHHOM MAOLL@AM Bcel Hebec-
HOM cdepbl, OAHAKO OHa COAePXWT Bonee 2
ThIC. TOYEYHbIX PAAUOUCTOUHMKOB. AAAbHERLLIWIA
aHaAW3 NMO3BOAMA OMPEAEAU T, KaKUE U3 HUX OT-
HOCATCA K aKTMBHbIM FaAakTMkam, B KOTOPbIX
LIEHTPaAbHbIE YEPHBIE AbIPbI «MOXMPAKOT» CBOE
OKPYXEHWE, a Kakue — K «3BE3A000pasyroLLUM»
raAakTvkam. B Utore NnOATBEPAMAOCH BbiCKa3aH-
HOe paHee NPEANOAOXEHWE, YTO ABA 3TWX TUMa
00bEKTOB B pPaHHEN BCeneHHOW 3BOAOLMOHM-
poBaAv NPUMEPHO C OAUHAKOBOW CKOPOCTBIO.

Uctounmk: VLA Gives Deep, Detailed Image
of Distant Universe. — NRAO Press Release,
April 30, 2013.
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fanakTuuecKoe cKkonnexue
C «<XBOCTOM»

OCMUYECKHMI peHT-
reEHOBCKUI  TEAECKON
Chandra (NASA) 3a-
neyatanen CKONAEeHUe ranak-
MK Abell 3627, ocHOBHOM
0COBEHHOCTbIO KOTOPOro §iB-
ASIETCA MPOCTMPAOLLMICA OT
Hero Ha 60AblLUOE paccTo-
AAHWE CABOEHHbIN  «XBOCT»
ropsyero rasa. CobcTBeH-
HO, O CyLEeCTBOBAHUWU 3TOM
CTPaHHOM CTPYKTYpbl acTpo-
HOMbI 3HAaAWU U pPaHblle, HO
paccMOTpeTb e€e B AeTanfix
YAQNOCb TOAbKO cekuac. Ee
«ABOVICTBeHHOCTb» CTana ANA
HUX NMPUATHLIM CHOPMPU3OM.
[a30Bble «XBOCTbI» 0b6pa-
30BaAUCb, KOFA@ XOAOAHbIN
MeX3Be3AHbIN ra3, copepxa-
LLLVII7ICF| B raAaKTUKaX CKOMAe-
HUSA (ero Temneparypa Bcero
Ha AECHATOK TpaAycoB Bbl-
e abCoOAOTHOTO HyAsl), BbIA
«BbITECHEH» TOPAYNUM Ta3om,
KOTOPbIN ABWUFAACA K LEHTPY
Knactepa. To, 4TO acTPOHO-
Mbl B AaHHOM CAy4Yae Ha-
OAIOAQIOT B PEHTTEHOBCKOM
Anana3oHe, ABAAETCA, No Cy-
TM, WCNapWMBLUMMCSH ra3om,

M3AyYaloLLIMM NpW Temnepa-
Type 10 mAH. rpaaycos. Ao-
Kas3aTeAbCTBa HaAMuMA B
«XBOCTax» 6OAee XONOAHOro
BeLLEeCTBa - C TeMnepaTypom
mexay 100 n 1000 K - 6bI-
AV MOAYYEHbI Mpu doTorpa-
dUpOBaHUU  CKOMAEHUA C
NOMOLLLbHO MHbpakpacHo-
ro KOCMMYECKOro Teneckona
Spitzer.t

[anakTMuyeckne Knacrte-
pbl 06bIYHO COAEPXAT COTHM
M AaXe TbICAYM rpaBUTaLN-
OHHO CBSI3aHHbIX TaAAKTUK,
KaK MpaBWAO, MOTPYXEHHbIX
B obhaka ropsuero rasa.
Paspenstoliminca «xBocT B
A@HHOM CAyyae, BO3MOXHO,
obpasoBancs B npouecce
«CAyBaHUs» ra3oBbix 00Aa-
KOB, COAEpXaLUMXcsi B ABYX
CNUPanbHbIX pyKaBax ranak-
™k ESO 137-001 (BuaHa B
nepeAHer 4acTu «XBOCTa»).
bonee fApKWIA M3 «XBOCTOB»
npocTtupaetca Ha 260 ThbiC.
CBETOBbIX A€T. Takoe «mcna-
peHne» XOAOAHOrO rasa, no

1 BMB N29, 2009, ctp. 25; N°10,
2009, ctp. 4

MHEHUIO YYEHbIX, SBASETCH
AOBOABHO  pacnpoCTpaHeH-
HbIM MEXaHU3MOM, BAWAIO-
LM Ha 3BOAIOLIMIO FranaKTUK
nyTeM yAaAeHUsl rasa u3 oT-
AENbHBIX 3BE3AHbIX CHUCTEM
B Mpouecce MX CTOAKHOBE-
HWW, B pe3yabTate 4ero B
HMX MNpekpaLLatoTcs  npo-
Lecchl 38e3A0006pa3oBaHus,
M3MEHSAETCA BHELWHUN BUA
CNMpanbHbIX BETBEW W LEH-
TPAAbHbIX CrYLLEHWI.
lpeacTaBAeHHOE  K30-
6paxeHne CO3AaHO C  MUC-
NOAb30BaHUEM CHUMKOB,
CAEAAHHbIX  4Yepe3  TOoAy-
601 1 XEeATbll  CBETOOWAL-
Tpbl, @ TakKe B AWHWM
MOHWM3UPOBAHHOIO  BOAOPO-
Aa Ha - amuccun B kpacHoM
obnactn cnektpa. Cbemka
B OMNTUYECKOM AManasoHe
npou3BoanAacb Ha HOXHOM
acTPOPU3NUYECKOM UCCAEAO-
BaTeAbCKkOM Teneckone SOAR
(Southern Astrophysical
Research) B Unan. AaHHble,
noAyyYeHHble obcepBaTopuei
Chandra, HaHeceHbl ycAOB-
HbIM GUOAETOBBIM LLBETOM.

Wwww.universemagazine.com



TonumaH A — «6nusHel» Conuua

yeHble 0BHaPYXUAW, UTO MEXAY OAHWUM

M3 KOMMOHEHTOB OAMXaMLIen 3Be3A-

HOM cuctembl ToamaHa (o LleHTas-
pa)t u ConHLEM UMEETCH 3HAUMTEAbHO BOAbLLIE
CXOACTBA, YEM CUMTAAOCb paHee: obe 3Be3Abl
06AaAa0T OAHOM HEMOHATHOWM OCOBEHHOCTBIO —
CPABHUTEABHO XOAOAHBIM CAOEM B CBOMX TOHKMX
ropAYnx atmocpepax.

PasHuLa TeMnepatyp COAHEYHbIX CAOEB
Y€ A@BHO WHTPUIYET CNeLMaAnCTOB-TeAUONO-
roB. BHewHsa atmocdepa (KOpoHa) Ha MWA-
AMOH TPaAYCOB ropsiyee, Y4em MOBEePXHOCTb
ConHua (potochepa), Temnepatypa KoTo-
poi oueHuBaetcst B 5778 K (5505 °C). OpHa-
KO TemnepaTypa He MPOCTO BO3pacTaeT npu
YAQAEHUM OT LIEHTpa CBETMAA: Ha CaMOM Ae-
Ae Mexpay doTocheport U KOPOHOWM CyLLECTBY-
€T «XONOAHBIM» CAOM - Xpomocoepa, Harpetas
Bcero Amwb A0 4000°C.

Mcnonb3ys Kocmuueckyto obcepsato-
puto Herschel EBponenckoro KoCMM4Yecko-
ro areHtcTBa (ESA),? Beayllyto HabAOAEHUA
B CPEAHEM W AaAbHEM WMHOPaKpacHOM AW-
anas3oHe, aCTPOHOMbl CMOTAM OBHaPYXMTb
A@HAAOTMYHbIN XOAOAHBIA CAOM y 3Be3Abl TO-
AMMaH A. «AO Cux Nop AeTanbHOEe U3yyeHue
3TUX CTPYKTYp (Xpomocdep) orpaHuMunBa-
Aocb COAHLEM, — 3afBUA PYKOBOAWTEAb UC-
chepoBaHuA PeHe Amso (Rene Liseau) u3
lwBeAckon obcepBaTtopmn OHcana, - HO Ha-
AMUME MPU3HAKOB MOAOOHOTO CAOSi UHBEP-
cum TemnepaTtypbl Ha 3Be3ae o LleHtaBpa A
COMHEHUIO HE MOANEXMT, HabAOAATEAbHbIE
AOKa3aTeAbCTBa BeCbMa yOeAUTEAbHbI.

1BNB N°12, 2006, cTp. 17
2 BMB N25, 2009, cTp. 2; N°10, 2009, cTp. 7;

CneunanmncTbl NOAAratoT, UTo SKCTPEMANb-
HbI HArpeB COAHEYHOM KOPOHbI, CKopee Bce-
ro, CBAI3aH C NEPECOEAMHEHWUAMU CUAOBBIX
AMHWIA MarHWUTHOTO TMOAS,, MPUBOASILLMMU K
COAHEYHbIM BCMbIWKaM. W3yyeHne Xxpomoc-
dep Apyrnx 3Be3a MOrAO Obl MOMOYL Ayuylle
MOHATb 3TO sIBA€HUE, Tem Honee uto ConHue
1 ToAMMaH A — nouTh «BAU3HELIbI»: X MACChl,
TemMnepaTypbl, XAMUYECKUI COCTaB M BO3pacT
OTAMYatOTCS HeHaMHoro. C Apyrow CTOPOHHbI,
€CAM NoAODHbIE SiIBAEHMS OBHapyxatcs B at-
Mochepax 3Be3A APYrMX TWMOB,
yyeHble noayyat 6oabLle MHOOp-
Maumm 0 GEHOMEHOAOTMU TaKMX
CTPYKTYP M CMOTyT, BEPOSTHO,
AaTb OTBETbl HA MHOTME A0 CMX
NMop He peLlleHHble BOMpoChI,
CBAI3aHHblE C MEXaHU3MOM Ha-
rpeBa 3Be3pHbIX atmMocdep. OT-
KPbITUE TaKXe MOXET MOMOYb
acTpOHOMaM TOYHee OUEHWTb
KOAMYECTBO MbIAV B XOAOAHbIX
OKOAO3BE3AHBIX AUCKaX, OKpYy-
XaIOLLMX COAHLENOAOOHbIE CBe-
TMAa. 310 npuobpeTaeTr ocobyto
aKTyaAbHOCTb B MAaHe OO6Hapy-
XEHWA ra30BO-NbIAEBbIX ANCKOB,
0 KOTOPbIX aCTPOHOMbI  paHee
He MOoAO3pPEeBanu, BOKPYr MHO-
rMx 3Be3A. B uacTtHocTH, Haxoa-
Ka TaKoro AMCKa W 3K30MAaHETbI
BOAM3M 3Be3Abl ToAMMaH B (oa-
HOFO M3 KOMMOHEHTOB TPOMHOW
cuctembl o LleHTaBpa)® Becbma
noKa3aTeAbHa C TOYKM 3PEeHUs Ha-

BCENEHHASL. HOBOCTU

AMUMST @aHanorMuHoro ancka y CoaHua. Mpea-
roAaraeTcsi, YUto B NMOCAEAHWE MEeCALbl Nepea
BbIBOAOM W3 3KCMAyaTauuu* obcepBatopust
Herschel 6yaeT 3aHuMmaTtbca 6onee AeTanb-
HbIMUW UCCAEAOBAHUAMU BAMXKaWLLEN 3BE3ADI.
MonyyeHHble pe3yAbTaTbl MOMOTYT aCTPOHO-
Mam B NMPOSICHEHUM MHOTMX HEMOHATHbIX MO-
MEHTOB, KacatoLMXCS MbINEBOM KOMMOHEHTbI
COAHEYHOM CUCTEMBI.

UctouHuk: SPACE.com

4BMB Ne11, 2012, cTp. 21

1 000 000 *C Kopona

10 000 *C  BepxHas xpomocepa

4 000°C HwxHas xpomocdepa

6 000 “C doroctepa

A Atmocdepa ConHua MMeeT «NPoxXaAHbIN» CNoil Heu3BecT-
HOIi Npupoabl — Xpomocepy, PacnosoKeHHYI0 MeXAY KOpo-
HO (BHYTPEHHe! conHe4Hoi aTtMocthepoil) U coGCTBEHHO no-
BEPXHOCTbIO, Ha3biBaeMoii Takxke (potochepoir. Temneparypa
KOPOHbI OCTUraeT MUNJIMOHA rpaaycoB, choTocepbl — OKONO
6000°C. «3axarasa» Mexay HUMu xpomoctepa Harpera Bcero

nvwb a0 4000°C. MoxoxKui cNoi acTPOHOMbI 06HApYKMAK

3 BMNB N°10, 2012, cTp. 22

B aTMoc(hepe 0AHOro U3 KOMMOHEHTOB GaKKaliLLeil 3Be3AHOM

Ne4, 2013, ctp. 10 cucTemsl.
OKPECTHOCTW CONHUA
ST Riiragee 61 NeGens npeaenax 14 cBeToBbIX
Ctpyse 2398 ol 24g AeT oT COAHLLA HAX0AAT-
DX Paka cA 32 3Be3AHbIE CUCTE-
PymOpuaXx 34 Mbl (BKAtOUasi COAHEUHYIO).
Nanaxp, 21185 12.C8. J81 =l ngcsTABvaw? zp:xiiZiTE:/?:J bIM
6" i 0"
Shmsxa flain 10 KAGCCOM - 3TW LIBETA MOTYT He
ol || COBMaAaTh C UX LIBETAMM, BU-
Pocc 6 3 5 /gf AMMbIMU FA@30M. ABOMHbIE
~ '\ U TPOVHbIE 3BE3AbI MOKa3aHbl
B 359 = "Jﬁ'z el B BUAE BEPTUKAABHOM KONOH-
= S bae KK, 6€3 yueta peanbHOro nono-
- EZ Boao. XEHUsi 06bEKTOB cHCTEMBI. Ha
clvs —er — By CXEMe HaHECEHbI 3HaUeHWs
124 | ______ﬂ_,‘-/ 18% MPAMOro BOCXOXAEHWS B MAO-
Tpokciwa LlgrTagpa— | CKOCTH HeBECHOro aKBaTOPa;
@ LieHTaspa NaKainel9352 KOHLIEHTPUYECKME KOAbLIA NPOo-
S— — Pocc 154 BEAEHbI Ha PACCTOSIHUAX OT
DEN 1048-3956 | Kanteina = GJ 1061 1845-6357 Boiigulﬂﬁ%ﬁlua Nakaiins 8760 COAHLA, KpaTHbIX 5 CBETOBbLIM
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nnmucax MGIIHVIIIMI

«l(ononunbllm{» Ha

MEPUKAHCKMI  KOCMMUYECKWMH  annapat

MESSENGER yxe 6onee AByx AeT pabota-

eT Ha opbute Bokpyr 6amxanwen K ConH-
Ly NAaHeTbl, BABOE MPEBLICMB CBOM MAAHOBbIV
pecypc M cAenaB 3a 3T0 BPEMS HEMAAO MHTepec-
HbIX OTKPbITUIA.Y UM BbIAO MOAYUEHO AOCTATOUHOE
KOAMYECTBO CHUMKOB MEPKYPUAHCKMX MOAAPHbBIX
PErMOHOB NPU WX Pa3AMUHBIX MOAOXKEHWUAX OTHO-
cutenbHo ConHua. 27 HosAbpsa 2012 r. cCOTPYAHUKM
paboyel rpynnbl MUCCUM NPEACTAaBUAWM Pe3yAbTaT
CAOXEHUA 3TUX CHUMKOB, OAHO3HAYHO MOKa3bl-
BalOLLUMI HaAMuME B OKPECTHOCTSAX MOAKOCOB ABYX
rpynn KpaTepoB, Ha AHO KOTOPbIX HUKOTAa HE Napa-
tOT COAHEYHbIE AYUH.

CbemKka npousBoaraacb kamepoi Mercury Dual
Imaging System (MDIS) ¢ Bbicot nopsaka 200 km.
Camas KpynHas yaapHas CTPyKTypa BOAM3K CEBEPHOIO
roAtoca (MpaBee M Bbllle LEHTPa U300paxeHns), BHY-
TPU KOTOPOW NPOCMATPUBAETCS elLe OAHA HeboAbLLIas
KOAbLLEObpa3Hasi BO3BbILEHHOCTb — 110-KMAOMETPO-
BblIli kpaTep MPoKopbEB, Ha3BaHHbIV B YECTb POCCUI-
CKOTO M COBETCKOTO KOMMO3UTOpa NepBON MOAOBUHbI
XX Beka. B ero noctosiHHO 3aTeHEHHbIX «BHYTPEHHO-
CTAX» OBHApPY)XEHbl YYaCTKM, XOPOLUO OTpaxaroliye
curHanbl papapa 3oHAa MESSENGER. Becbma Bepo-
ATHO, YTO 3TO ABAAETCA NPU3HAKOM HaAMUUS TaM 3ane-
XEN BOASHOTO AbAQ.

PaHee ¢ nomouibto annapata LRO? (NASA)
6bINO OKOHYATEABHO AOKA3aHO HaAMuMe Takux Xe
«BEYHO TEMHbIX» PErMoHOB BOAM3M AYHHbIX MNO-
AtocoB.® OHWM BAOBABOK OKal3aAUCb CaMbIMK XO-
AOAHBIMWU MeCTHOCTSIMKU B npeasenax COAHEeYHOW
cucTeMbl - Tam OblAa 3aperucTpvpoBaHa Tem-
nepatypa Huxe -240°C. Celyac OHW CuuMTalOT-
cA Hanbonee peanbHbIMU KaHAMAATaMW Ha POAb
«XONOAUABHUKA», TAE Ha MPOTSKEHUN AAMTEABHOTO
BPEMEHW XPaHUTCA BOAAHOW Aea. OCb BpalleHus
Mepkypus (Kak 1 /\yHbl) TOYTH NEPNEHANKYASIPHA K
HanpaBAeHWto Ha CoAHLE, MO3TOMY Ha caMoil Ma-
AEHBKOW NAGHETE TOXE BO3MOXHO CyLLECTBOBaHUE
NMPUNOASIPHBIX KPaTePOB € MOCTOAHHO 3aTEHEHHbIM
AHOM, Ha KOTOPOM TaKXe CAeAyeT OXuAaTb 0OHa-
PYXEHUSI AEAAHbIX 3anexein. TeopeTUYecKn BHY-
TPU TaKMX MEPKYPUAHCKUX KpaTepoB AOAKHO ObiTb
HEMHOTO TENAEee, YEM BHYTPU AYHHbIX (MOCKOAbKY
ak3ochepa MepKkypusa ropsyee 1 NAOTHEE UCKAKO-
YUTEABHO Pa3pPEeXeHHOM ra3oBoit 060A0UKK AyHbI),
HO BABOe 0OA€e CHAbHAsi TpaBUTaLMsA MAAHETbI
AONKHA 3bdEKTUBHEE YAEPXKMBATL MOAEKYAbl BO-
Abl B ee chepe NpUTaxeHus.

CoAHeUHble CyTKM Ha Mepkypun  AndTCA
176 3eMHbIX AHEWN, UTO BABOE MPEBbLILIAET NPOAOA-
XUTEABHOCTb MEPKYPUAHCKOro roaa. Temnepary-
pa NOBEPXHOCTU MAAHETbI B MOACOAHEUYHOW TOUKe
pocturaet 425°C, Ha HOYHOWM CTOPOHE OHa MOXET
onyckatbes A0 -185° C. lMpeanonaraeTcs, YTO HUKOI-
Aa He OCBELLAeMble YYaCTKM MOBEPXHOCTU AONAKHbI
UMeTb ellie Boree HU3KYHO TEMMNepPaTypy, OAHaKO arn-
napaty MESSENGER noka He yaanoch ee UamepuTb.

1 BMNB Ne3, 2011, ctp. 27; Ne6, 2011, ctp. 16; Ne10, 2011, ctp. 30

2 BMB Ne6, 2009, cTp. 2; Ne11, 2010, ctp. 5
2 BMNB Ne12, 2011, ctp. 20

www.universemagazine.com
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Boaa Ha JIYHy «<nonana» ¢ 3emMnm

oAenb  06pa3oBaHus  AyHbl

KaK «OCKOAKa» OT CTOAKHOBE-

HWA NPOTO-3EMAM C APYTMM
NAGHETONOAOOHBIM  06bEKTOM  (MpK-
MepHO B 10 pa3 MeHbLUMM MO Macce)
Ha PaHHWX 3Tanax 3BOAOLUN ConHeu-
HOWM CuCTEMbI cuuTaeTca obLienpu-
3HaHHOM B HayuHbIX Kpyrax. OaHako
B nocaepHee BpemMsa NOABUAUCH MPO-
TMBOpeYallme el AaHHbIe O CPaBHU-
TEeAbHO OOABLLOM KOAMYECTBE BOAbI,
aACOPOMPOBAHHOM  AYHHbBIMK  MOPO-
AAMWU, a TakXe Haxoasllencs B Gpop-
Me AbAa BOAU3M NOBEPXHOCTU Hallero
€CTeCTBEHHOIO cnyTHuka.t Ecav AyHa
BO3HWKAG MPU CTOAKHOBEHUU - 3Ha-
YuT, U3HAYaAbHO OHa AOANXKHa 6bina
ObITb MOAHOCTBIO PaCMAABAEHHOW, a
BCE COAEPXaBLUMECS B HEW AeTyuune
BellecTBa Heu3bexHo WCnapuAUCh
6bl B KOCMUYECKOE MPOCTPaHCTBO.

Tak OHO NoHayaAy W BbITAAAENO:
aHaAn3 00pa3LoB rpyHTa M3 OKPECT-
HOCTEW APEBHMX AYHHbIX BYAKQHOB, AO-
CTaBAEHHbIX aCTpOHaBTaMu MUCCUI
Apollo, nokasan noAHoe OTCyTCTBUE BO-
Abl. OAHaKO 3a MUHYBLLME TPU AECATKa
AET aHaAUTUYeCKue MeETOAbl 3aMETHO
YCOBEPLLEHCTBOBAAUCD, No3BOAVB
Y4YE€HbIM BbIABUTb HEAOCTYMHbIE pPa-
Hee MUKPOMPUMECKU AETKUX MOAEKYA.
B 2011 r. rpynna XMMWKOB W NAGHETO-
NOFOB MOA PYKOBOACTBOM dpuka Opu
M3 BaLUMHITOHCKOTO WHctutyTa Kap-
Hern (Erik Hauri, Carnegie Institution,
Washington), pabotaBluas ¢ MOHHbIM
30HAOM NanoSIMS 50L, kotopblit npea-
CTaBASIET COOOM MaCC-CMEKTPOMETP ANS
BbICOKOTOYHbIX M3MepeHMl7I SNEMEHT-
HOro cocCTaBa, coobLiMAa O TOM, YTO
BOAa B AYHHbIX MOpPOA@X BCE Xe npu-
CyTCTBYET, 1 BoAee TOro — OHa, CyAd No
BCEMY, HE MOMana TyA@ «M3BHE», a CO-
AepXanacb TamM M3HaYaAbHO, C MOMEH-
Ta 06pa3oBaHus.

[pynna usyyana Tak HasblBaemble
«BKAKOYEHUA pacnraBa» — KpoLUeYHble
ra30Bbl€ NY3blIPbKM B MEAKUX OCKOAKaX
OAMBUHOBOIO CTEKAQ, MOAHATLIX Ha MNO-
BEPXHOCTb B XOAE BYAKAHUYECKUX U3-
BEPXEHWI. B HWX copepXanmchb, Cpeam
MPOYErO, U MOAEKYAbI BOABI. UTOObI Bbl-
ACHUTb KX NMPOUCXOXAEHNE, UCCAEAOBA-
TEeAU USMEPUAN COOTHOLLEHUE AETKOro
M30TONa BOAOPOAA (MPOTUS) U TSHKENO-
ro (AenTepusi, B AAPE KOTOPOTO, KPOME
NPOTOHA, COAEPXMTCA eLle OAMH HEen-

1BMNB Ne12, 2009, ctp. 22; Ne 7, 2010, ctp. 20
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TpoH). OHO OKa3aA0OCb TaKUM Xe, Kak
B BOAE, COAEPXALLENCA B 3€MHOM MaH-
TUWN. YKE YCTaHOBAEHO, UYTO Ha 3emMAo
BoAa OblAa MPUHECEHA acTepoMAaAMMH,
KAACCUOULIMPOBAHHBIMU KaK «yrAK-
CTble XOHAPUTbI» — OHW B CBOE
BPEMS CTaA¥ OAHWMMM W3 nep-
BbIX TBEPAbIX TEA B COAHEYHOW
cucteme. Komertsl, chopmu-
poBaBLUMECA AaAblLe  OT
COAHL@ M cuMTaBLUMECH AO
HaCTOSILLEr0 BPEMEHU TaB-
HbIM «TOCTaBLLMKOM BOAbI»
Ha AyHy, UMEIOT UHOM W30-
TOMHbIV COCTaB.

JTa Haxopka  Mmeer
6OAbLLIOE 3HaYeHWe AAS MAa-
HETOAOTUK: MOXOXE Ha TO, YT
3emMAsi yxe Oblaa AOCTATOUYHO
«MOKPOM» K MOMEHTY CTOAKHOBE-
HWS, KOTOPOE NPUBENO K MOSBAEHWIO
ee CnyTHWKa, M YacCTb 3eMHOM BOAbI
KaKUM-TO 06pa3oM BOLWAa B €ro co-
ctaB. Kpome TOro, «MexnaaHeTHoe
nyTeLlecTB1e» COBEPLUMAU U Apyrne
AETyuYMe BeLLeCTBa, HaWAEHHbIE B ra-
3000pa3HbIX BKAOUEHWAX - COOT-
HOLUEHWEM W30TOMOB, MPAKTUYECKM
MAEHTMYHBIM 3EMHOMY aHanory, Xa-
paKTepusyeTcsi, K MPUMEPY, AYHHbIN
Xnop. «[loa NMOAO3PEHUEM» TaKXe AW-
TR, yrAepoa, GTop v cepa.

Takum 06pa3oM, MOXHO CKa-
3aTb, YTO /\yHa «POAMAACH» HE CyXOM,
a BAAXHOW, W B HacToslLlee Bpems
yY€eHbI€ NbITATCA NOHATh, KAKUM 06-
pa3oM 3T0 MPOM30LIAO. BO3MOXHO,
CTOAKHOBEHWE Ha caMOM Aene Obl-
AO MEHee XEeCTKMM, YEM CUYUTAAOChb
paHee, U MHOTME W3 AETYYMX KOMMO-
HEHTOB HE «BbIKUMEAW» MOAHOCTBIO,
a OCTaAUCb B cocTaBe xotsi 6bl yactu
AYHHbIX MOPOA.

B npuHUMne, MCCAEAOBaHMA MOA-
TBEPAVAM  «YAQPHYIO» MOAEAb MPOWC-
XOXAEHWS1 \yHbl, B O4yepeaHOV pa3
AOKa3aB, u4TO Hall €eCTEeCTBEHHbIV
CNyTHUK obpa3oBanca W3 Matepua-
A, «CoppaHHoro» ¢ 3eman. OpHako B
37O MOAEAV €CTb HECKOABKO BaXHbIX
aCMNeKToB, KOTOPblE AONKHBI ObITb TLLa-
TEABHO NPOPaboTaHbl, NPEXAE YEM yue-
Hble CMOTryT COCTaBUTb OKOHYATEAbHYHO
KapTuHy. «BrnoAHe BO3MOXHO, KOraa
Mbl 6oAee MOAPOBHO BHUKHEM B AETa-
AV mpouecca GOPMMUPOBAHUA MAGHET,
Ham OyAeT HaMHOro MpoLle caeAatb
MPOrHO3 TOr0, KaKoe KOAMYECTBO BOAbI
MOXET NEPEXHTb MOAOBHOE CTOAKHOBE-

HWe», — MPOKOMMeEHTUPOBaA Iprk Opu
pe3yAbTaTbl PaboTbl CBOMX KOAAET.

Ctporo roBopsi, BOAA AYHHbIX HEAD
NoYTM HaBepHAKa MMeeT UHOE MPOouncC-
XOXAEHWE MO CPaBHEHUIO € 3anacamu
AbAQ Ha AHE MOCTOSIHHO 3aTEHEHHbIX
NPUMNOAAPHbBIX KpPaTepoB WMAW C MOAE-
KyAaMWU BOAbI, NOABAAKOLWLNMUCA B IK-
3ocdepe NAyHbl Hap MECTHOCTAMM, TAE
CPaBHUTEABHO HEAABHO B30LIAO COAH-
ue. Bonee AETaAbHbIMW MCCAEAOBAHUA-
MW 3TUX MOAEKYA 3aMMYTCS CAEAYHOLLME
aBTOMatnyeckne — a BO3MOXHO, U Nn-
NOTUPYEMbIE — MUCCUU K HalLemy ecte-
CTBEHHOMY CMYTHUKY.

UctouHuk: The Water On the
Moon Probably Came From Earth. —
Smithsonian.com, May 9, 2013.

P «BknioueHue
pacnnaBa»

B NIYHHOIA nopope,
cchotorpachmpoBaHHoe
c 6onblnum
yBeNnyeHneM.
NopoGHbie
BKJIIOYEHUA COpepIKaT
«MOACKA3KU»

0 NPOUCXOXAEHUM
BOAbI, KOTOpas

B npouecce
¢opmupoBaHusa
JlyHbl okasanack B ee
Heppax.

BceneHHas), NpoCTpaHCTBO, Bpems]

Arizona State University,

A 0auH u3 06pasyos

NYHHOTO FPYHTa,

[OCTaBJIEHHbIN Ha
3emnio acTpoHaBTamMu
muccuu Apollo 15

(BMB Ne8, 2005,

cTp. 29; N210, 2010,

cTp. 32)
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BbiGpan BTONOH 06BbEKT MapcyUaHcKoro 6ypenvd

pynna conpoBOXAEHWsE Mapcoxopa Curiosity o6bsBUAa O Bbibope

BTOPOro 06bekTta AN MPOBEAEHWS 04ePEeAHOro ceaHca bypeHus 1 oT-

60pa 06pa3LOB AN MUHEPAAOTMYECKOTO aHaAU3a.
OB6AOMOK MOPOAbI, MOAYUMBLUMI MMeHOBaHWe «Cumberland», HaxoaWTCS
Ha pacCcTosHUM NPUMEPHO 2,75 M K 3anaay OT KaMHSl, Ha KOTOPOM Map-
coxop B deBpane Brepsble onpoboBan cBOK BypoByto ycTaHOBKY. Ha-
3BaHuWe 3T10ro kamHsa - John Klein - HECOMHEHHO, BOMAET B UCTOpUtO. Ha
npumepe ero obpasuoB Curiosity NOAyUMA AOKa3aTeALCTBA CyLLECTBOBA-
HWS Ha NOBEPXHOCTU Mapca B AGAEKOM MPOLLAOM CPEAbI, MPUTOAHOM AAS
XM3HEAEATEABHOCT MUKPOOPraH1M3moB.2 06a KaMHs — MAOCKWE, UMEHOT
HEeMHOro 6YrpuCTyO MOBEPXHOCTb M MOKPbITbI CETbI0 BEHOOOPa3HbIX NPO-
XUAOK. OHU MPEACTaBAAKOT COOOM BKAOUEHMSI B CAOE MOPOA, YKPbIBato-

1 BMB Ne8, 2012, ctp. 12
2 BMNB Ne4, 2013, c1p. 16

A 31a otorpacus o6HaxeHns KopeHHbIx nopoa Cumberland 6bina caenana
19 peBpana 2013 r. npasoit Kamepoi Mastcam, ycTaHOBJIEHHOW HA MauTe
posepa Curiosity, B TeueHne 192-ro MapcuaHckoro aHA (cona) ero paGotb!
Ha NOBEPXHOCTU NaHeTbl. Y4acTOK, BbIGPaHHbIN ANA GypeHus, HaxopuTca

B HUXKHeW NpaBoii yacTu usobpaxeHus. LiBeta c6anaHcUpoBaHbl, YTOGbI
npu6aU3NTL €ro BUA K YCIOBUAM OCBELLEHHOCTHU, UMEeILUMCA Ha 3emne.
Macwra6Has nuHeitKa umeer pasmep 10 cm.

LLIMX HU3MEHHOCTb, Ha3BaHHyo «byxTa XXenatoro Hoxa» (Yellowknife Bay).
Bropoe OypeHue MpU3BaHO MOATBEPAWTb HEOAHO3HAYHbIE PE3yAbTaThbl
NEPBOro 3KCMEPUMEHTA, NOKA3aBLUErO, YTO B COCTABE MOPOLLKOBOMO 06-
pa3ua kamHs John Klein npucyTCTBYHOT XMMHUYECKUE SAEMEHTbI C MEHb-
LLel cTeneHblo OKWCAEHUS!, YUeM B 06pasLie rpyHTa, B3ATOM AN aHaAK3a
HEMNOCPEACTBEHHO C MOBEPXHOCTU. B npoLecce NpoBeAeHUs CNeKTpanb-
HbIX MCCAEAOBAHWM BbISICHUAOCh, YTO HAOAHOAQETCS T.H. «NEPEKPeCTHoe
3arpsiBHEHUe» — pPe3yAbTaTbl KaXAOrO MOCAEAYIOLLErO aHaAu3a CAerka
MCKaXEHbl HAAMYMEM CAEAOB MPEAbIAYLLMX NPo6. MO3TOMY AAS yUEHbIX
0YEHb BaXHO MOAYUUTb CXOAHBIE PE3YABTATbl AA Pa3AMUHbIX 06pa3LIOoB,
AOOBITbIX U3 TAYOUHHbIX CAOEB MAPCUAHCKOM MOUBbI.

B uenom Cumberland u John Klein oueHb NOX0XM, OAHAKO MOBEPX-
HOCTb MEPBOro U3 HUX MOKPbITa rpaHyAaMu, 6oAee CTOMKMMU K 3p03nu
M HECKOAbKO YBEAWYMBAIOLLMMWU €€ LUePOXOBaToOCTb. ITW TPaHyAbl —
WX eLle Ha3blBaloT «KOHKpeuuamu» — obpa-
30BaAWCb B A@BHUE BPEMEHA, KOrA@ KaMeHb
HaxoAMACS MOA BOAOW. AHaau3 obpasua, co-
AEpPXaLlero 3HauYUMTEAbHOE KOAMYECTBO KOH-
Kpeuun, MOXET MOCAYXWUTb  MUCTOUYHUKOM
MHdOPMaLUMM 06 M3MEHUMBOCTM cocTaBa Mo-
poA, YKpbIBAKOLLMX HU3MEHHOCTb.

[pynna ynpaBaeHus Curiosity BepHyaacb
K aKTMBHbIM 3KCTMEPMMEHTaM Ha MOBEPXHO-
cTM Mapca nocae YeTbIpEXMECAYHOrO ne-
pepbiBa, BbI3BAHHOrO HEBAAronpUATHLIMU
YCAOBUSIMW papnoobmeHa ¢ 3emaent (naaHe-
Tbl HAXOAWMAWUCH MO Pa3Hble CTOPOHbI 0T COAH-
ua), B TeYeHMe KOTOporo annapar paboTtan B
pexvmMe OAHOCTOPOHHEN CBSI3W — OH TOABKO
nepeaaBan MHGOPMALMIO Ha 3EMHbIE NpU-
eMHble MyHKTbl. [locAe NMpOBEAEHWA BTOPO-
ro ceaHca OypeHUsi MapCOXOA OCYLLECTBUT
ANATEABHBIA MATUKMAOMETPOBBIV NMEPEXOA K
MECTY CBOEro HoBoro 6asvpoBaHusi — MOA-
Hoxwuto ropbl Wapn (Mount Sharp), pacnono-
XEHHOM BHYTPU KpaTepa [enA.

UctouHuk: NASA Curiosity Rover Team
Selects Second Drilling Target on Mars. —
NASA Press Release, May 9, 2013.

V¥ Pa6ouas rpynna amepuKaHckoro mapcoxopa Curiosity ony6nukosana
naopamy «BbyxTel MennoyHaiih», oTcHaTyIo 26 AHBapA — Ha 169-i con

C MOMeHTa npubbITUA MOBUNbHOM Nnabopatopum Ha Mapc. Ha nepepHem
nnave BUAHO NOKPbLITOE NPOKUIKAMU TMAPATUPOBAHHBIX MUHEPanoB
o6HaxeHue nopop John Klein, rae 6b111 npoBeAeHbl NepBbie 3KCNEPUMEHTbI
no 6ypeHunIo MapCUAHCKOro rpyHTa. ManunynaTop posepa ¢ Habopom
Hay4HbIX NPUGOPOB «OLLYNbIBAET» MOBEPXHOCTB C LeNIbI0 UCC/IEA0BaHUA ee
MexaHNYeCKnxX CBOMCTB. LiBeTa CKOppeKTMPOBaHbI TaKUM 06pa3oM, 4To6bI
MaKCMMabHO NpM6AN3NTL Noy4YeHHoe N3o6pakeHne K ToMy, KoTopoe
yBuaen 6bl YenoBeyecKuii ras.



OKONO 30 ThiCAY 3EMMAH FOTOBBINETETh Ha Mape

enpaBUTEABCTBEHHAA  Op-

raHu3aumss  Mars  One

22 anpeAs OTKpbIAa NpUeM
3asBOK Ha y4acTue B KOAOHM3aLWMK
KpacHoii naaHeTbl,* npeay-cmatpu-
BaOLLEN MEXMAAHETHbIN nepenet
«B OAMH KOHEL» U CTPOMTEABCTBO
AOATOBPEMEHHON  MapCHaHCKOM
obutaemoit crtaHuuu. Mo coobiue-
HUIO NpeACTaBUTENEN OpraHu3a-
LMK, B TEYEHWE HEMOAHOIO MecsLa
CBOM 3aABKM NMoAanm yxe okono 80
TbIC. YENOBEK.

B koHue ropa Mars One Hau-
HeT oTbop OyAyLUMX acTPOHABTOB,
KOTOpblE NPOMAYT KypChl 06yYeH s
HEOOXOAMMBIM HaBblkaM, a Tak-
Xe TeCTbl Ha AAMTEAbHOE Mpebbl-
BaHWEe B 3aKPbITOM MPOCTPAHCTBE
B CUMYASITOpaXx MEXMAQHETHO-
ro kopabasa M KoAOHWK. B coctaB
rpynnbl  06si3aTenbHO  ByayT BXO-
AWTb NPEACTaBUTEAM 0OOMX MOAOB.
MUWHUMaAbHBIA BO3PACT yyYacTHU-
KOB - 18 AeT, MakCMMaAbHbIN —
65 AeT; 3aABKM NPUHUMAIOTCA OT
rpaxaaH Aobom cTpaHbl. Mpuopu-
TET UMEIOT BbICOKOOOPA30BaHHbIE,
YMHbIE, 3A0POBbIE AOAM C Hayuy-
HO-TEXHUYECKUM  0bpa3oBaHUEM.
OKOHYaTeAbHOE pELLEHWE O TOM,
KTO NOAETUT Ha Mapc 1 KTo byaet
nepBbIM YEAOBEKOM, CTYMUBLUMM
Ha MOBEPXHOCTb APYroi MAAHETHI,
OCTaBAEHO Ha YCMOTPEHWE LUMPO-
KOV OOLLLECTBEHHOCTU.

Mars One - YacCTHbIN NPOEKT,
pykoBOAMMbIM Bbacom AaHcaop-
nom (Bas Lansdorp). OH BKAto-
yaeTr B cebs noaetT Ha Mapc ¢
MOCAEAYIOLLMM OCHOBAHUEM KO-
AOHUWM Ha €ro MOBEPXHOCTU U
TPAHCASILMIO BCErO MPOMCXOAS-
LLLEro N0 TEAEBUAEHMIO.

1 3anaBKky MOXHO Pa3MecTuTb Ha caiite:
http://applicants.mars-one.com/
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CoranacHo nAaHaM KOMMaHuu,
BHauyane Ha KpacHyto naaHeTy
oTnpaBuUTCA rPY30BOM Kopabab ¢
2,5 ToHHamu 3anuyactei, obopy-
AOBaHWA, COAHEYHbIX BaTapen u
APYrUX MOAE3HBIX AAS BYAYLLMX KO-
AOHWCTOB Belllel. Ero 3anyck 3a-
nAaHWpPoBaH Ha siHBapb 2016 T.
3T10T NoAeT ByAeT BO MHOTOM Ae-
MOHCTPALMOHHbBIM U NPeAHa3Ha-
YeH AAA OTPabOTKM TEXHOAOTUM
NMOCaAKM Ha MapCUaHCKyto Mo-
BEPXHOCTb.

Caeaytowm  peiicom B
2018 . oTnpaBuTCA nep-
BblIl M3 ABYX MapCOXOAOB, 3a-
Aavya  KoToporo -  BblbpaTb
YYacTOK AASl CTPOUTEABCTBA KO-
AOHUK. T[loka W3BECTHO TOAb-
KO, UTO OHa ByAeT pacnoAoXeHa
B HU3UMHE Mmexpy 40-n u 45-i
napannensiMu B CEBEPHOM Map-
CUAHCKOM MOAyLIapuu, TO €CTb
TaMm, rae, No OUEHKaM YYeHbIX,
elle xBaTaeT COAHEYHOro cBeTta
AASl BbIP@bOTKM 3NEKTpUYECTBA
M OAHOBPEMEHHO MMETCA AO-
CTaTto4yHO 6OoAblUME 3anacbl BO-
ASIHOTO AbAQ.

B 2021 r. Ha Mapc AOAXHbI
np1bbITb WeCTb Kopabaer, ABa 13
KOTOPbIX CTAHYT XHUABIMU BAOKaMMU,
ABa - 3NEMEHTaMW CUCTEMbI XM3-
HeobecneyeHws, eLLe OAMH NpuBe-
3eT MapTUio Py30B, @ MOCAEAHWUI
AOCTaBUT BTOPOI MaPCOXOA.

Mars One HamepeHa K
2023 r. BbicapuUTb Ha KpacHow
NAGHETE YeTbIPeX YEAOBEK, KO-
TOpble CTaHyT OCHOBOM MOCTO-
AHHOM KOAOHMM. [locAe 3TOro
HOBbIe rpynnbl noceneHueB Oy-
AYT npubbiBaTb Ha Mapc kax-
Able ABa roAa, N0 Mepe OTKPbITUA
6AaronpUSATHbIX «OAAAMCTUUECKUX
OKOH» AASI CTapTa ¢ 3eMAM.

Mo npeABapUTEAbHbIM OLIEH-
KaM  COTPYAHWKOB KOMMaHWK,
oTnpaBKka MNepBbIX YeTblpex Mno-
CEAEHLEB Ha COCEAHIOI NAAHETY
obowpeTtca B 6 MAPA. AOAMApPOB.

Basupytowascs B Huaepnan-
Aax opraHu3auua nNAaHWpyeT no-
KPbITb BOABLLYIO YaCTb PAacXOAOB,
opraHu3oBaB rAobanbHOe pea-
AMTU-LLIOY, B XOA€ KOTOPOro BCe
CTapn MUCCUN — HauMUHaA C OT-
60pa acTpOHaBTOB W 3akaHuMBast
nepBbiIMMU TOAQMU I'IpeﬁbIBaHVIﬂ
KOAOHWUCTOB Ha Mapce - 6yayTt
NMPOUCXOAUTb NOA HEMPEPbIBHbIM
HabAOAEHUEM BUAEOKaMED.

[puem 3asBOK MPOAAMTCH AO
31 aBrycra. A0boOM XWUTeAb MNAa-
HeTbl 3emas ctaple 18 aer mo-
XET MnopaTh 3asBKy 4epe3 cauT
KoMmnaHun Mars One, 3arpy3vs
MUWHYTHbIA BUAEOPOAMK, paccka-
3bIBa|OLLLVIl7I 0 TOM, novyemy OH UAU
OHa XOYET CTaTb MapCUaHCKUM Mo-
ceneHuem. CToMMOCTb 3asBKU CO-
cTaBAsieT oT 5 p0 75 AOAAapOB,
B 3@BMCUMOCTHU OT SKOHOMUYECKO-
o NOAOXEHUS CTpaHbl. Hanpumep,
rpaxaaHe CLLUIA AOAKHBI 3anAaTUTb
38 AOANapOB.

Tem BpemeHem NASA naaHu-
PYET OCYLLECTBUTb BbICAAKY ue-
AoBeka Ha Mapc B 2035 r., xots
3Ta MUCCUA elle He MNMOAyYuAa

0A0BpeEHNA U He NpodUHAHCHUPO-
BaHa. AAA ee peaansauumn ame-
pUvKaHCKas  a3poKoCMMYecKast
AAMMHUCTPALMA AONKHA AOOUTH-
¢ ot KoHrpecca CLUA Bo306HOB-
AEHUA GMHAHCMPOBaHUA NMOAETOB
Ha MKC, 4TO NO3BOAMT U3bICKaTb
pecypcbl AN MPOABUXEHUS ApPY-
rMX MPOEKTOB, MOCKOAbKY MOAET
K cocepHer  naaHete  noTpeby-
€T HOBbIX TEXHOAOTWI, He cyllle-
CTBYIOLLUMX Ha A@HHbIM MOMEHT.
AN TPEOAOAEHUS MEXNAQHETHbIX
pacCTosiHUI, B 4aCTHOCTHU, Heob-
XOAMM HOBbIM ABMratenb. [pea-
AAraeTcs BapuaHT pa3AenbHOM
OTNpaBKu acTPOHABTOB, KopabAas
AN BO3BpALLEHUs Ha 3eMAK0 U
TonaMBa AAA Hero. OpHako B Ta-
KOM CAyYae MMEETCSH PUCK, YTO
3TV TpM 06bEeKTa coBepLUAT NOCaA-
Ky CAULLIKOM A@AEKO APYT OT Apyra.
CTOMMOCTb BCEMN 3KCMEAULIMM OLE-
HuBaetca B 400 MAPA. AOAANGPOB,
KOTOPble B HbIHELWHUIA KPU3UC-
HbIi MEPUOA B3SITb MOKa YTO He-
rae. NASA Bce xe Hapeetcs, uTo
noAet k Mapcy MoxeT bbiTb OCy-
LLECTBAEH B Ha3BaHHbIE CPOKM,
HO eLle paHbLUe MOXET COCTOSATb-
€ MMAOTUPYEMAst MUCCUS K OAHO-
My U3 OKOAO3EMHbIX aCTEPOUAOB.?

2 BMnB Ne7, 2011, ctp. 10
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A B03MO0XHO, TaK GyfeT BbIrNAAETb OpaHKepes KONoHNN.
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BN  CONHEYHAS CUCTEMA. HOBOCTWU

Boaa Ha lOnutepe — «<npnoAaenku» KOMeTbl

ocMuyeckas obcepBaTo-
pua  Herschel paspewwwu-
Aa  AOATO  UHTPUIOBaBLUYHO

YYE€HbIX 3arapky npPOUCXOXAEHUA
BOAbl B BepxHeil atmocoepe HOnu-
Tepa, Hanas ybeauTeAbHble AOKa3a-
TeAbCTBa TOro, 4t0 «BUHOBHUKOM»
€e TMOoABAEHUA CAeAYeT TMPU3HaTb
ApamaTtuyeckoe CTOAKHOBEHUE
¢ kometa LUlywmenkepa-AeBu 9
(D/1993 F2 Shoemaker-Levy 9)
B utone 1994 r.t

B xope 3Toro s3axBaTtbiBatolle-
ro, AAMBLUErOCH LEAYIO HEAEAID
deepunyeckoro speanwa 21 ¢par-
MEHT KOMETbl Bpe3aACAa B HOMUTE-
pPUaHCKyt0 aTMmocdepy B CPeAHUX

WMpOTax  KXHOTO  MoAywapus
nAaHeTbl, OCTaBMB Ha HeW Tewm-
Hble «Wpambl», 3aMeTHble Aaxe

No MPOLWECTBUU HECKOABKUX Me-
cAueB. 3To0 O6bIA NepBbIM CAyyan
npPAMbIX HaBAIOAEHUI CTOAKHOBE-
HUA Ten COAHEYHOM CUCTEMbI «CO
CTOPOHbI». CAeAyeT OTMETUTb, YTO
B HUX MPAKTUYECKWU «Ha PaBHbIX»
Cc npodeccUoHaAbHbIMU aCTPOHO-
MaMu ydyacTBOBAAUM U AOOUTEAU
acTpoHoMuu. OAHAKO, MOCKOAbKY
MecTO MNaAEeHWsi pacnoAaranocChb
Ha HOYHOW (He BUAMMOW C 3eM-
AM) ctopoHe KOnutepa, Henocpea-
CTBEHHO 3aperncrpuposatb €ero
CMOT TOAbKO KOCMMWYECKMN anna-
pat Galileo, kak pa3 HanpaBAsiB-
WKWICA K ra30BOMY TMraHTy.?
Mocae CTOAKHOBEHUS BbINO O6Ha-
PYXEHO PE3KOe YBEAMYEHUE COAEp-
XaHWs BOASIHOTO napa B atMocoepe
camMoi 6oAbLIOM MNAAHEeTbl. MHorue
y4yeHble CKAOHHbI ObiAM cuuTaTh 06a
COObITUS CBA3AHHLIMU APYT C APYrOM,
HO MPSIMbIX HabAOAATEABHbBIX AOKa-
3aTeAbCTB 3TOM0 HE UMEAU. BHyTpeH-
HWE UCTOYHMKM NMOCTYNAEHWUS BOAbI U3
HWXHUX aTMOCHEPHbIX CAOEB CAEAO-
BaAO WMCKAOUYWTb — MO MyTU «HaBEPX»
el npuwAocb Bbl MPEOAOAETb MHOIO-
UUCAEHHbIE  «XONOAHBIE  AOBYLLKM»,
pasaensitolimne cTpatocdepy U MOLL-
HYIO MeAneHy 0BAaKOB B HUXHMX CAO-
AX Tponocohepbl, BUAUMYIO C 3EMAU.
Takum 06pa3om, OCTaBaACA TOAbKO
BHELUHWI (MO OTHOLLEHUIO K MAAHETE)
MCTOYHMK. MPEANOAOXEHHUE O TOM, UTO
3T0 MMEHHO KOMeTa, MOATBEPAMAOCH
6onee uem uepes 15 AeT, Korpa Ha-

1 BMNB Ne12, 2005, ctp. 46; Ne7, 2011, cp. 8
2 BMNB Ned, 2006, ctp. 31; Ne10, 2007, c1p. 25

18 BcenerHas, npocTpaHcTso, Bpems!

rauger, H. Hammel and
Science Team

R. Evans
the HST

A ®otorpacuu lOnutepa, cpenaHHble B pasHoe Bpems
MnaHeTHoM Kamepoii wupokoro nona WFPC-2 Teneckona
Hubble, nemoHcTpupylOT NocnepcTBua Bxopa B atmocthepy
nnaHeTbl KpynHenwero hparmeHTa AApa KOMeTbI
Llymeitkep-JieBu 9, 0603HayeHHoro GykBoii G (Bcero Gbino
3aperucTpupoBaHo nageHue 21 dparmenra).

CHu3y BBepx:

@ atmocchepHbIil BbIGPOC, 3aMeyeHHbI Ha NMMbe nnaHeTbl
18 niona 1994 r. B 7:38 UT, npumepHo yepe3 5 MUHYT nocne
CTOJIKHOBEHUA;

® TemHble KoNbLeobpasHble CTPYKTYPbI, NOABUBILKMECA B
nose 3peHuns TeNlecKona Yepes NonTopa yaca (CHUMOK CAenaH
B 9:19 UT);

©® «pasmMbIBaHME ITUX CTPYKTYP IONUTEPUAHCKUMYN BETPaMU
M UX «NepemeLIMBaHUE» C OCTAaTKaMMU NajieHui Apyrux
06710MKOB KOMETbI CTasin XOPOLUO 3aMeTHbI CMYCTA TPOe CYTOK
(cHuMoK cpenaH 21 nionsa B 6:22 UT);

® yepes NATb AHel TeMHble 061aCTH, KOTMETUBLUNEY
cronkHoBeHuA ¢ lOnutepom parmenToB G u L, nop aeincteuem
aTMochepHbIX TeYeHUit NpUoGpen HenpaBuibHbIe OYepTaHua
(cHuMoOK cpenaH 23 unionsa B 8:08 UT).

upiter image: NASA/ESA/Reta
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A Pacnpepenenue Bogbl B ctpatocepe lOnutepa, usmepeHHoe
npu6opom PACS kocmuueckoi o6cepsatopum Herschel (ESA)

Ha AnuHe BONHbI 66,4 MKM. [laHHble MH(PAKPACHO CbeMKMN
HanoxeHbl Ha CHUMOK MJIAHETbI, CAeNAHHBIN B BURUMOM
AuanasoHe opbutanbHbim Teneckonom Hubble. 06nactu c 6onee
BbICOKOM KOHLEHTPaLMK BOAAHOrO Napa noKasaHbl 6esbim

1 rony6bim uBeToM. XopoLuo BUAHO, YTO OHU npeobnaaatoT

B I0}KHOM IONUTEPUAHCKOM MOJYLIAPUHU, KOTOPOE KNPUHAJIO HA
ce6s» 0610MKN KomeTb! Llymeiikep-JleBu 9 B nione 1994 r.

Yyana paboty kocMuyeckas obcepsa-
Topusa Herschel ¢ ee uyBCTBUTEABHBIMM
MHOPaKpacHbIMKU  «rAa3amMu», MO3BO-
AMBLLUMMM NPOMU3BECTU CbeMKy HOnute-
pa C AOCTaTOUHbIM paspeLleHneM.

WMHTepnpeTtauma HabAOAEHMI OKa-
3aMacb Ha YAMBAEHWE OAHO3HAYHOWM:
KOHLEHTpaLMsi BOAbI B BEPHEN aTMo-
cdepe roxHoro nonywapus B 3-5 pas
npeBblWana 3TOT MNOKasaTenb  AAA
CeBepHOro noaywapwus. boaee Toro,
obHapyxmaacb AokaAM3auuss 0cobo
BOAOHACHILLEHHBIX  CAOEB  UMEHHO
B pPErvoHax, B CBOE BpEMS «MOCTpa-
AaBLUMX» OT NapeHUs OOAOMKOB KO-
meTbl LLymelikep-AeBr 9 - Hap HUMMK
B CaMblIX BbICOKMX CAOSIX F@30BOM 060-
AOYKM MAGHETbI BOAbI COAEPXMTCSA Cy-
LLLeCTBEHHO HoAbLUE.

3acayrv obcepatopun Herschel
B OOHapYXEHUW «CBA3YIOLLEN HUTU»
Mexay 9TMMK  dakTaMu HECOMHEH-
Hbl. «B A@HHbIA MOMEHT Mbl YBEPEHbI
B TOM, 4t0 95% BOAbI B HONUTEPUAH-
CKyto cTpatocdepy 6bIAv MPUBHECEHDI
UMeHHO KomeTon LLymerikep-AeBu», -
3asBUA  COTPYAHWMK  Nabopatopuu
acTpodusnkm B boppao TMbo KaBanbe
(Thibault Cavalié) B ctatbe, onybAun-
KOBaHHOM B XypHane Astronomy and
Astrophysics.

AABTEPHATUBHBIM UCTOYHWKOM MO-
ABAEHUS BOAbI B BEpXHEN aTmochepe
tOnuTepa MOryT CAYXWTb 3aTsXHble
«AOXAM» KPOXOTHbIX AEASIHbIX 4YacTuL,
MEXMNAaHETHOW MblAM. HO B Takom
CAyyae BOA@ AOMKHA PaBHOMEPHO
pacnpeaensiTbCsi MO BCEW MAaHeTe
M HabOAKAATBCA TaKXe Ha MEHbLUMX
BblcoTax. Apyrom, boree 3K30TUUECKUI
MexaHu3M «oboraileHus»  KOnutepa
BOAOWM @HaAAOTUUYEH CUTyaLLMK CO CryT-
HUKOM CaTypHa IJHUEAaAOM,® KOTO-
pbIM MOMOAHSAET BOAHbIE 3anachl B Ca-
TYPHUAHCKOW aTMocdepe ¢ NOMOLLbHO
BbIBPOCOB CBOEOOPA3HbIX TMIAHTCKMUX
ny3blpen paspexeHHoro napa, Bpems
OT BPEMEHW MOSABASIIOLLMXCSA B OKPECT-
HOCTAX  «OKOAbLLOBAHHOIO  ruraHta»
(K CAOBY, A@BPbl OTKPbITUSI TAKOTO Me-
XaHU3Mma, AEWCTBYIOLLETO B cuUcTeMe
CaTypHa, npuvHapAexaT BCe TOMy Xe
Teneckony Herschel). H1 oanH 13 cnyT-
HMKOB tOnuTepa A0 cvx Nop He ObiA
3aMeYeH B CTOAb TECHOM «KOHTaKTe»
C MA@QHETON, MO3TOMY TakOM MexaHU3M
yyeHble BCEpPbE3 HE pacCMaTpPUBaIOT.

3 BMB Ne3, 2011, c1p. 18

Wwww.universemagazine.com



MEpPUKaHCKMe  acTpoHaBTbl  Tomac

MapwbepH (Thomas Marshburn) u

Kpuc Kaccuram (Chris Cassidy) B cy660Ty
11 masi BbIMOAHWAM BHEOUEPEAHOW BbIXOA
B OTKPbITbIM KOCMOC AAS ONPeAEAeHUs MecTa
YTEUKM XAaAareHta (KMAKOro ammuaka) u3
CUCTEMbI OXA@XAEHMA 3aHeprocucteMbl MKC
M 3aMeHbl Hacoca, B KOTOPOM MPOM30LLAA
yTeuka. 3a nATb C NOAOBUHOM YacoB paboThl
3a 60opTOM O0pOWUTAABHOTO KOMMAEKCA WM

YAAAOCb  AMKBWMAMPOBATb HEOXMAAHHO
BO3HMKLUYHO HEUCNPABHOCTb.
ABYMSi  AHSIMM  paHee  WHXEeHepsbl

NASA B xoAe aHaAM3a TeneMeTpPUUYECKOM
nMHbOopMaunmM obHapPYyXWAW, UYTO HeboAbLLOe
«MOATPaBAVBaHME» aMMMWaka B CUCTEME
OXA@XAEHUSI  3HEPreTMYeckoro  KaHana
2B, 0 KOTOpOM ObINO W3BECTHO paHee,
pe3Ko BO3POCAO. B TO Xe Bpemsa UAEHbI
3KMMaxa CcooblwmAn, 4To HabAlopaloT B
UAAOMUHaTOPbI AeBoro 6opta MKC 6enble

VTeuka aMmMmuaka
Ha MRC nMkBMaOMNOBAHA

A ypeu sxcneguumn MKC-35 Kpuc Kaccuau, cotorpadupoBaHHblii Tomacom MapwbepHom Bo
BpeMsA HeNNaHOBOr0 BbIXO/a B OTKPbITbIA KOCMOC NPOAOIKUTENLHOCTBIO 5 C NONIOBUHOM YacoB,

XAOMbA -  «CHEXWHKW» U3  3ameps3LUero
aMMKuaKa, AeTAlMe CO CTOPOHbI CermMeHTa
P6 rnaBHOV depmMbl KOHCTPYKLMWM CTaHLMK,
Ha  KOTOPOM  3aKpenAeHbl  OCHOBHbIE
COAHeuHble 6atapen. Cneunanuctbl COYUAM
BO3MOXHbIM MECTOM yTeuku BAOK HacocoB
PFCS (Power Flow Control Subassembly).
OH obecneunBan UMPKYAALMIO XAaAareHTa
B CUCTEME OXAAXAEHMS OAHOMO M3 KaHanoB
3HEProCHabXeHWs, MAYLLEero OT COAHEYHOW
b6atapeu 2B.

MAaH BbiXxOA@ B OTKPbITHI KOCMOC ObiA
MOAFOTOBAEH W COrA@COBaH C napTHepamu no
MKC B peKOpAHO KOPOTKUE CPOKK — K BEUEpy
10 mafd. CotpyaHukn NASA HapeAaAucb, 4To
UM YAQCTCSl «MO TOpPsSYMM CAepaM» BbICTPO
HaMTW 1 YCTPAHWUTb HEUCMPABHOCTb.

Oxupanoch, yto Kaccuam v MapubepH

cocroasweroca 11 man.

4acoB, OTbILLYT CAEAbl YTEUYKU U, BO3MOXHO,
AMKBUAMPYIOT ee, 3ameHuB 6nok PFCS Ha

3anacHo. OAHaKO HWKaKMX WCTOYHUKOB
«CHerornapa» OHW He 3amMeTnAn. Toraa
aCTPOHaBThI HauyaAM  cHUMaTb  6AOK
HacocoB -  KOPOOKy  pa3Mepom  uyTb

MeHblle MeTpa, 3aKPENAEHHYK YeTbipbMs
60ATaMU. B KaKOW-TO MOMEHT OHM YBUAEAU
HECKOAbKO aMMMaYHbIX «XAOMbEB». 3aTeMm
acTpOHaBThbl CHAAM 3anacHow 6nok PFCS,
3aKpEnAEHHbI Ha depmMe Mo COCeACTBY.
YCTaHOBMB €ro Ha MeCTO CTaporo, OHW C
MOMOLLbIO CreLranbHbIXx 6OATOB MOAKAKOUWUAK
€ro K TpybonpoBoAaM CUCTEMbI OXAQXKAEHHS,
nocAe 4Yero yTeuyka npekpatvaacb. Yepes
HekoTopoe Bpemsi ¢ 3eMAM Oblna MopaHa
KOMaHA@ Ha BKAKOYEHWE HaCOCOB HOBOMO

HabAOAAAM 3@ HWUM, HO HUKaKWX MPU3HAKOB
yTeUkM He  obHapyxuau. CneuuanucTbl
B XbIOCTOHE MPWULIAM K BbIBOAY, YTO OHa
AENCTBUTEABHO Oblna CBfi3aHa CO CTapbiM
6AOKOM U €ro 3ameHa peLumaa npobaemy.

B Hoabpe 2012 r. 3kunax CTaHumu
yXe CTaAKMBaACs C YTEUKOW XAaAareHta w3
CUCTEMbI  OXAGXAEHWUA  3SAEKTPOpaCnpeAenu-
TEAbHbIX YCTPOMCTB, Ha KOTOpble MOCTynaeT
TOK OT COAHeuYHol Gatapeun 2B. Torpa CaHuTa
Yunbamc (Sunita Williams) 1 Akuxmko Xowmas
M30AMPOBaAU NOBPEXAEHHbIA  y4acToK,
NEePEKAIOUYMB LUAGHTU WM KAAMaHbl OCHOBHOM
CUCTEMbI LUPKYASILIMM @MMUaKa Ha PE3EePBHYHO
CUCTEMY OXAQXAEHWS, UCMOAB30BABLLYHOCS Ha
paHHKX cTaausx cbopku MKC.

npoBeayT 3a OOPTOM  CTaHUMM  LUeCTb

6A0Ka. MaplubepH u Kaccuam BHUMATEABHO

1 BMB N212, 2008, cTp. 6;

«fiporpecc M-19M»: CNOXHLIN NYTh K MKC

YepeAHOW POCCUIMCKUI Tpy30BOM Kopabab «[lporpecc M-

19M» (ISS-51P) 3anyweH 24 anpeas 2013 r. B 10:12 UTC

(14 yacoB 12 MUHYT MO MOCKOBCKOMY BpemeHu) ¢ MY Ne 5
naowaakn Ne 1 kocmoppoma baikoHyp CTapToBbIMU KOMaHAaMu
NPEANPUATUIA PaKETHO-KOCMUYECKON oTpacAan Poccun. B pacueTHoe
Bpems KopabAb OTAEAMACA OT MOCAEAHEW CTyneHu HocuTens «Cotos-
Y2» 1 BbILEA HA OKOAO3EMHYIO OpOUTY.

Bo Bpems NpoxoxAeHWs Hap 30HOW PaAMOBUAMMOCTU Ha3EMHbIX
MYHKTOB CBSI3W HWU C MEPBOW, HW CO BTOPOW MOMbITKM HE YAAAOCb
PacKpbITb aHTEHHY CUCTEMBI «KypeC» POCCUIMCKOTO rpy30BOro KOpabas.
MuponaTtpoHbl, OTBevatolwue 3a ee pa3BepTbiBaHWe, cpaboTanu
BOBPEMS, OAHAKO aHTEHHA MOAHOCTBIO HE packpbiracb. 3a ABOEe
CYTOK, MPOLUEALLME MEXAY CTApTOM W CTbIKOBKOW, Obina npoAenaHa
60Abluas pabota N0 MOAEAMPOBAHUIO BCEX BO3MOXHbIX BapuUaHTOB
pPa3BUTUS CUTYaUUW W AaxXe MNPOBEAEH HaTypHbIA 3KCMEPUMEHT.
Mo wTOoram MOAEAMPOBAHUS WM WCMbITAHWK, MNPOBEAEHHbIX PKK
«QHeprus», pazpaboTtaH LeAbl paA MEPONPUATUIA, UTOObI UCKAIOUNTD
nopoBHbIe OTKasbl B ByayLLeM.

WioHb 2013

26 Mmapta B 12:25 UTC ocyluectBAeHa CTbIKOBKa Kopabas «[1porpecc
M-19M» ¢ MexXAyHapOAHOW KOCMMWUYECKOW CTaHuMen. «[py30BUK»
NPUYAAMA K CTBIKOBOYHOMY Y3AY arperatHoro otceka CAyXebHoro
MOAYASl «3Be3aar. pouecc COMKEHWSA NPOXOAMA B @BTOMATUUYECKOM
pexunme Nnoa KOHTPOAEM CrneumanncToB LieHTpa ynpaBAeHUs noreTamu
Oryn UHUMmaww n poccuickmnx YUneHoB akunaxa MKC - KocMOHaBTOB
PomaHa PomaHeHKo, MaBna BruHorpaposa u ArekcaHapa MucypkuHa.
CyMMapHas macca AOCTaBAEHHbIX Ha CTaHLMIO rpy30B — OKOAO 2700 kr
(800 kr TonAnBa AAst BOPTOBLIX ABUratenei, 26 kr Bo3ayxa, 21 kr
K1cAopoaa, 420 Kr Boabl, 1519 Kr 3anacHbIx YacTel 1 annapaTypbl AN
HayYHbIX SKCMIEPUMEHTOB).

CornacHO  pesyAbTaTtaM  NPeABapUTEABHOTO  PacCAeAOBaHWMA,
aHTEeHHa cucTeMbl COAMXEHUA «Kypcr, ycTaHOBAEHHasA Ha «[porpecc
M-19M», He packpbiraCb W3-3a MNOMapaHUA KAES B MEXaHW3Mm
pa3BepTbiBaHMA. B xoAe NoAeTa «rpy30BHKa» B COCTaBe OpOUTAaAbHOTO
KOMMAEKCa AaAbHEWLIMe onepauuMu C Hew He MNAAHUPYHTCA W3-
3a 0nacHOCTM cpabaTblBaHWSA HAXOAALLEroCcA BHYTPU a@HTEHHbI
NMUPOTEXHUYECKOTO 3apsAa.

BceneHHas), npocTpaHCTso, spevs 19
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* Antares: UCTIbITATENbHbIA NONET

€pBbI  TECTOBbIA  MycK
HOBOM YyacTHoM pa-
KETbI-HOCUTENS Antares

ocywectBaeH 21 anpens 2013 T.
B 17:00 no AetHeMy BpemeHu
CeBEPOaMEPUKAHCKOIO  BOCTOY-
Horo nobepexbss (21:00 UTC)
CTapTOBbIMM  KOMaHAAMK  KOMMa-
Hum  Orbital Sciences Corp. ¢
nrowapkn  OA  CpepHeatraHTu-
YECKOr0  PEerMoHanbHOro  KOCMO-
nopra Ha ocTpoBe Yoanorc (tar
Buppaxununa,  CLUA),  pacnono-
eHHoro B 170 km oT BalumHrtoHa.

Yepes 10 MUHYT 3 CekyHAbI
rnocae Crapta OT  MOCAEAHEN
CTyNeHW HOCWUTEeAl  OTAEAMAACh
NnoAe3Haa Harpyska - Makert
rpy30BOro kopabaa  Cygnus
(«\ebeab»),  KOTOPbIM  BbILUEA
Ha  pacyeTHyld  OKONO3EMHYIO
opbuty ¢ nepureem 250 KM,
anoreeM 303 KM 1 HakNOHEHWEM

51,6°. AAIOMWHUMEBBIA  MaKeT
BecOM 3,8 TOHHbl OCHalleH
MHOTOYUCAEHHBIMKW  PUBOPaMM

W paTYMKamu (B TOM uuche 22
akcenepometpamu, 12 uudpo-
BbIMWM TEpPMOMETPaMKU W ABYMSI
MUKpodOHaMK),  cobupatoLMm
WHPOPMALMIO O  mapamerpax
noneta. OH He UMeEeT COBCTBEHHbIX
ABWTaTeAEl U COAHEYHbIX bOa-
Tapen. BrewHe Cygnus mnoxox
Ha 6ecnuAOTHbIM Kopabab ATV,
pa3paboTaHHbIi  EBponenckum
KOCMMYECKMM  areHTcTBOM.: OH
COCTOWUT U3 ABYX MOAYAEN LW-

1 BMB Ne3, 2008, ctp. 33; Ne2, 2011,
cTp. 33; Ne4, 2012, cTp. 28

Paxeta Antares, noctpoenHas komnauueii Orbital Sciences Corporation (0SC)

W YCTaHOBJIEHHAA Ha CTapTOBOD'I nnowaake Pad-0A CpeAHeaTﬂaHTM‘IECKOFO peruoHanbHoro

kocmonopta (Mid-Atlantic Regional Spaceport — MARS) Ha ocTpoBe Yonnonc,

coTorpachmpoBaHa Ha hoHe paccBeTHOro He6a 21 anpens 2013 r., 3a 10 yacoB o crapra.

AMHAPUYECKON GOpMbl — OTCEkKa
MOAE3HON Harpy3ku v npubopHo-
arperaTHoro otceka.

Bvecte ¢ wmaketoMm  Ha
opbuty ObIAM  BbIBEAEHDI YETHIPE
HaHOCMYyTHWKa CTaHAapTa
CubeSat. Tpy M3 HMUX, NpUHaA-
nexawpme NASA, noayunav ume-
Ha  «AnekcaHpp»  (Alexander),
«pam» (Graham) n «bean (Bell) -
BUeCTb M300petatens TenedoHa
AnekcaHppa bema. Ha  atux
CMyTHUKaX POAb OOPTOBbLIX KOM-
NbOTEPOB  UrpatoT  CMapTOHbI
C onepaLyoHHOM cucTeMom
Android. YeTBepTblii CMyTHWUK -
Dove 1 - co3paH KOMMaHuWewn

A npecc-penuse 0SC ot 6 Mas coo6LaNOCh, YTO UHIKEHEPAM KOMNAHUM
TpebyeTca «NpoBecTH AanbHellwmne UCCNe0BaHUA U NOATBEPAUTD
rOTOBHOCTb K M0JIeTaM» rMaBHOTO ABUTaTeNsl paKeTbl.

20 BceneHHas), NpOCTPaHCTBO, BpemMs

Cosmogia  and npoBeAeHUs
CbEMKU  3eMHOM  MOBEPXHOCTU
C opbuUTbI.

HaHocnyTHWKKM, KakK 1 NA@HK-
poBanoCb, 27 anpens COWAU C
opbuTbl 1 cropean B atmocdepe
3emau.

lepBOHaYaAbHO ucnbliTa-
TeAbHbIM MyCK pakeTbl Antares
6bIA 3aMA@HMPOBAH Ha TPeTui
kBaptan 2011 r., no3xe ero
nepeHecAv Ha ¢espanb 2012 .,
3aTeM - Ha AeTo TOro xe ropa. 17
anpenst 2013 1. 3anyCcK OTMEHUAU
3a 12 MUHYT A0 cTapra wu3-3a
TEXHUYECKON  HEWCMpPaBHOCTH:
NPOM30OLIAO CaMOMPOU3BOAbHOE
0TCOEAMHEHWE Kabens  CBA3M
OT BTOPOM CTyNEHW paKeTbl-
Hocutens. 20 anpenas 2013 .
nyck ObiIA  CHOBA  OTMEHEH
n3-3a HebAaronpuATHbIX MOroA-
HbIX  YCAOBMM -  CKOPOCTb
BeTpa MNpeBbICMAA NPEAEABHO
AOMYCTUMYIO BEAUYUHY.

3a ABe HepeAu, npoLleaLlne
nocane  ycnewHoro  Aebrota
HOBOTO HOCWTEASl, CMELUaAUCTbI
NpPOaHaAM3MPOBAAK MOAYYEHHbIE
A@HHbIE W MPULWAM K BbIBOAY,
yto nepBas W BTOpasA CTyneHu
otpaboTtaaM wWwTatHO, a cbpoc
obTekatenss U OTAEAEHME MOAE3-
HOWM Harpy3ku NPOLUAU B MOAHOM
COOTBETCTBMM C MAAHOM  MO-
AeTa. KomnaHusa pewwvna  3a-

MEHUTb OAMH U3 ABWratenew
nepBon CTyNeHu pakersl,
kotopas OyAaeT BbIBOAUTH Ha
opbuty Kopabab Cygnus, Ha
MOAHOCTbIO  MPOBEPEHHBIN U
NPOTECTUPOBAHHbIN, YTOObI W3-
6exatb npobaeM C  YMAOT-
HEHWAMM, 3aPErncTPUPOBAHHbIX
paHee BO BpeEMS  OrHEBbIX
ucnbitaHuii. Moatomy paketa B
MIOHE-UIONE K CTapTy rotoBa He
6yneT. B aBrycte 3anyck kopabas
K MexayHapOAHOM KOCMUYECKOM
CTaHuuu HEBO3MOXEH ns-
3a  «KOHOAMKTA  pacnucaHui»
C ANOHCKMM TPY30BbIM KOpabaem
HTV, koTopbii cTapTyeT K op-
6UTaAbHOMY KOMIMAEKCY B TOM
xe wmecaue. Ecam ero craprt
6yaeT oTAnOXeH, To Cygnus MoxeT
MOAETETb YXE AETOM, €CAU HET —
OH OTNpaBWTCA B KOCMOC He
paHee ceHTabps.

Pakety Antares u Kocmu-
yeckun  «rpy3oBuk»  Cygnus
komnaHwus Orbital Sciences (OSC)
CO3MAET B paMKax KOHTpakTa
¢ NASA no poctaBke rpy3oB
Ha MKC. B cospaHuu pakeTbl
yyacTBOBaA YKPaAMHCKUIA 3aBOA
«GOxmal»;  ABUratenv nepsoW
cTyneHu 6biAn paspaboTtaHbl elle
B 70-€ roabl MPOLIAOTO BEKA AAS
COBETCKOW AYHHOW pakeTbl H-1.2

Orbital  Sciences Hapsay
¢ KomnaHuen  SpaceX B
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HosocTv KocmoHABTUKY [T

2008 r. 3akntoumna ¢ NASA tak  3upoBaHHyto B CLUA  aaA
Ha3blBaeMbI¥ CRS-KOHTpaKT ~ UCMOAb30BaHUs  Ha  aMepu-
(Commercial  Resupply Ser-  KaHCKuXx pakeTax-HOCUTEASIX
vices). Ha ponto OSC npu- (Bkaouas Antares) moandu-
XOAUTCA BOCEMb peilcoB. Ee  Kauuio COBETCKOro ABWratens

KoHurypauus paketbi-HocTeNs Antaﬁé :

fonoBHoOM o6TeKaresnb

Bropas cryneHb

| A i

KOHKYpeHT 1 mapTta BTOpoW pa3
OCYLLECTBMA MAAHOBBIM 3amnyck
cBoero  «rpy3oBuka»  Dragon
K MexayHapOAHOM KOCMUYECKOM
cTaHumm.®

B otaMuMe oT Kopabas
Dragon, Cygnus He wuwmeer
BO3BpaLLaeMON  Kamncyabl U
CMOXET  AOCTaBAATb  Tpy3bl
TOABKO «B OAMH KOHel» (Ha
opbuTy), KaK 3TO AeAatoT ceryac
poOCCUWCKME, €BPONENCKUE U
ANOHCKME rpy30Bble kKopabau.

Antares - opHOpa3soBas pa-
KeTa-HoCuTeAb, paspabaTbiBa-
emad OSC Ans oTnpaBkM
MOAE3HbIX TPYy30B BECOM A0
5500 Kr Ha HU3KYO OMOPHYIO
opbuty. Ao 12 pekabpsa 2011 r.
OHa uMena HasBaHue Taurus Il
OCHOBHas KOHCTPYKLUSA NepBoW
ctyneHn PH Antares pas-

paboTtaHa rm «KOHCTPYK-
Topckoe 6t0po «OxHoe»
M. M.K. AHrens», N3ro-

ToBA€Ha  [POU3BOACTBEHHbLIM
obbepnHeHnem «HOXHbI  Ma-
LLIMHO-CTPOUTEABHbIN 3aBOA
nvmenn  A.M.MakapoBa» B
koonepaumMnm C YKpPauHCKUMMU
npeAnpUATUAMHU «XapTpoH-
APKOC»  (XapbkoB), «Kues-
npubop» (Kues), «XapTpoH-
FOKOM»  (Banopoxbe), «YE-
3APA», «PATTUA» (YepHuros) u
APYTUMU.

MoarotoBka PH Antares K
CTapTy, NPEeACTapToBble MCMbI-
TaHWUA W NYCK BbIMOAHEHbI NpPU
yyactum  cneuunanmctoB Kb
«fOxHoe», T «MNO HOM3», HNO
«XapTpoH-APKOC». YkpauHckue
cneunanucTbl B MOAHOM 06beme
obecneynan BbIMOAHEHUE BCEX
onepauuii B CBOEM CeKTope
OTBETCTBEHHOCTMH.

Ha nepBoi cTyneHn ycra-
HOBAEHbl  ABa  KWCAO-POAHO-
KEPOCUHOBBIX  PAKETHbIX  ABU-
ratend AJ-26, nNpeACTaBAAIOLLMX
cobolt  paspaboTaHHytd  KOM-
naHuen  Aerojet M AUUEH-

2 BMB Ne6, 2005, ctp. 32
3 BMB Ne4, 2013, ctp. 30

HK-33, CO3A@HHYHO nytem
CHAITUA  HEKOTOPOM  OCHACTKK
C opurnHanbHbix HK-33, npu-
obpeTeHHbIx Yy CHTK wum. Kys-
HeuoBa, AobaBAeHWA amepu-
KAHCKOM  9AEKTPOHWKM, a Tak-
xe OCHalleHuAa KapAaHHbIM
NMOABECOM  AAAl  YMpPaBAEHWUA
BEKTOPOM TATU.

Bropas cTyneHb - TBEpAO-
TonAMBHasA, ¢ Auratenem Cas-
tor 30, paspabortaHHbiM Alliant
Techsystems - ABASIETCA
MoAMdUKaLME  NepBOM  CTy-
nedn Castor 120  pakeTbl
Taurus-1, koTopas,, B CBOO
ouepeab, MpeAcTaBAsieT coboi
MOAMOUKALMIO NEPBOW CTyNeHu
MEXKOHTUHEHTAABHOWM pPakeTbl

Peacekeeper.

Asuratenb HK-33 B cBoe
BpemA paspabaTbiBancs
Ha 6ase aBurateand HK-15,
KOTOPbIN yCcTaHaBAMBaACSH
Ha 1-W CTyneHu TAXEAOro
HocuUTeAs H-1. Mocne
yeTblpex €ero McnbiTaTeAbHbIX
NOAETOB, 3aBepLIMBLIMXCA
aBapusamu, paboTbl no

HeMy OblAM  MpeKpalleHsbl,
HECMOTPSA Ha TO, UTOo yxe bblra
WU3roTOBAEHA caepyrowas
paketa ¢ paBurateasmu HK-
33, OTAMYaBWIKMMUCA  BO3-

MOXHOCTbHO npoBepeHnda
MHOTFOKPaTHbIX OrFHEBbIX WC-
NbiITaHUN N yBEAUYEHHbIM

pecypcom. Co3patenb ABMU-
ratenen akapemMuk KysHeuos,
BOMPEKN NpepAnnMcaHuam, He
YHUUTOXUA UX, @ COXPaHUA.
B HacTtoswee Bpema HK-
33 ucnoAb3ytoTcA Ha nepsou
CTYNneHW HOBOW pPOCCUWCKOM
PaKeTbl-HOCUTEASA AETKOro
KAacca «Cot03-2.1B, ne-
OlOTHBIM  3amyCk  KOTOpOW
NAGHUPYIOT OCYLLEeCTBUTb
BO BTOPOWM NOAOBUHE
2013 r. C Kopnopauuen
Orbital Sciences 3akAtoueH
OMUWOHHBLIA AOTrOBOP O Mo-
ctaBke 50 aBuratenedt Ao
2020 .

._—|| KHWUTW! Y3Haitte noppobHee Ha ctp. 34-35
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\— Maccora6apurHas
Mofenb Kopabns
Cygnus

lepBas cryneHb

A Pakety-Hocutenn Antares komnaxHuu 0SC TpaHCnOpTUPYIOT HA
6b1BLLMit nonuroH NASA Ha octpoBe Yonionc (Ha 6ase KoToporo nocTpoeH
CpepHeaTnaHTUYeCKUiA perMoHanbHbli KOcMONopT) yTpoM 1 oKTAGpa 2012 .

MepBblit ycnewH b CTapT paKeTbl
Antares cocToancsa Beyepom
21 anpensa 2013 r.
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HOYHbIE OTHH
- TpeTbeH NNaHeTbl

T RN L L

AHAACKMM  acTpoHaBT  Kpuc  dotorpadupoBaHvWe Hallen MNAaHEeTbl  CaMblX  [YCTOHACEAEHHbIX PErMoHOB

Xaaduna (Chris Hadfield), mo- w13 kocmoca. HouHOoe ocBelleHWE  NAAHETbl -  BOCTOYHOE  Nobepexbe

MUMO BbINOAHEHUSI OCHOBHbIX ~ 3€MHbIX FOpPOAOB, 0cobeHHO MouwHo CLUA. CBetnoe nSATHO CAeBa, HaA
00A3aHHOCTEN  KOMaHAMpa  3KCMe-  «pasropeBlUeecs» 3a MOCAEAHEE CTO-  COAHeYHon 6atapeeit kopabas «Coto3
mupn - MKC-35, HaxoauT BpemMs  AeTMe, AABHO AONKHO Obino 6bl mop-  TMA-O7M» — arnomepaums Hopdonk-
WCMOAHATb M 3amucbiBaTb MECHWM CKasaTb  HaWMM  «COCeAsM» MO X3MMToH-Hbtonopr, y npaeoro
MoA TWTapy, ChneuMaAbHo -~ AocTaB-  COAHEuHoM  cucteme  (ecav  6bl Kpas  uM3obpaxeHns — Hbto-Mopk u
AEHHYIO Ha CTaHUMiO. Apyroe €ero TakoBble CyLLECTBOBaAM), 4TO 3EMASl  OKPECTHOCTW, AeBEE HErO PACMOAOXKEHbI
x066u, 6onee TECHO CBA3AHHOE  3aceAeHa pasyMHbIMKM CyllecTBaMu.  ropoaa ®unapensdus, bartumop (Huxe
C KOCMUYECKMMU UCCAEAOBaHMAMM - Ha CHMMKe 3aneyatneH OAMH M3 LIEHTPa CHWUMKA) M BaluMHITOH.
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HoCMHUecKue apxeonoru:
«GOXPaAHUTE BHE3EMHbIE apTethaKThbl!»

3MOXy KOCMMUYECKUX MOAETOB Hayka O MOWCKaX WM COXpPaHEHWM
APEBHOCTEN TakXke MOCTEMEHHO BBLIXOAWT 3@ PaMKKU Hallewn
nAaHeTbl.  Apxeonorv Bce uvalle MpM3bIBalOT  3alUWTUTb
BHE3EMHbIE KyABTYpPHbIE PECYPChl YEAOBEYECTBA, UTO NMOAPa3yMeBaET
KOHCEPBaLMIO MECT NMOCaAKM KOCMUYECKUX annapaTtos Apollo Ha A\yHe
B KauyecTBe WUCTOPUYECKMX MaMATHUKOB. OTAAAEHHbIE MEeXMNAaHETHbIE
annapaTtbl  NpeAnoAaraeTcsi  paccMaTtpuBaTb  Kak  MOOWAbHble
apTedaKTbl, HAMAETCA MECTO CPEAMN TaKUX BHE3EMHbIX «3aMOBEAHUKOB»
N OTAEAbHbIM 06pasuam «koCMUYecKoro mycopa». o MHeHuto bet
O'\vpn, apbOHKT-Npodeccopa aHTPOMoOAOTMM YHMBEPCUTETA LUTaTa
Hbto-Mekcuko (Beth O'Leary, University of New Mexico), «KyAbTypHbIN
AaHALLAdT KOCMOCa BKAIOUAET B Ce051 Kak Ha3eMHble, Tak Y BHE3EMHbIE
006bekTbl... 0C060ro BHUMaHWSA TPebytoT 06bEKTbI BTOPOW KaTeropuu,
MX CAEAYET paccMaTpuBaTb KaK BaXHyK) 4YacTb BCEr0 KyAbTYPHOTO
HacAeAMs YENOBEYECKOM LMBMAM3ALMM, KaK MecTa, AOCTOMHbIe
3aKOHHbIX aPXEONOTMUYECKMX MCCAEAOBAHM».
O'A\vipu Bo3rnasraa duHaHcupyemble NASA ycuans, HarnpaBAeHHble
Ha BKAOUEHME MeCTa NOCaAKK AyHHOTO MOAYAA Apollo 11 Ha NOBEPXHOCTb
AyHbl B 1969 .l B CNMCOK HaUMOHAAbHbBIX UCTOPUUECKHX MAMSATHUKOB.
Bmecte c¢ ANanson BectBya (Lisa Westwood) n3 KanmdopHuickoro
YHUBEPCWUTETA OHa BeAa CEKUMIO KOCMWMYECKOM apxeoAorMu Ha
eXeroaHom cobpaHum OOLLecTBa aMepUKaHCKOM apxeonornn (SAA),
cocrosiBlemca 3-7 anpenst B [OHOAYAY, CTOAULE WTaTa [aBanu.

NermTmmMmmnsaumns
apxeonorn4eckoro MHoroobpasus

B 1972 r., koraa nporpamma Apollo yxe 6An3vAach K 3aBepLUEHNIO,
koHdepeHuns UNESCO - Opranusaupmmn OOH no Bonpocam obpa3oBaHus,
HayKM W KyAbTYpbl — MpUHSA@ KOHBEHUMIO 06 oxpaHe BCEMMPHOro
Hacneamst (World Heritage), HanpaBAEHHYIO Ha 3aLUMTy OT YHUUTOXEHWA
BaXHbIX  YHUKAAbHbIX  COOPYXEHWM,  3AaHWM,  APXEOAOTUYECKMUX
NamMATHUKOB, @ TakXe MPUPOAHBIX M KYABTYPHbIX AaHalladTtoB. 40 net
Ha3aA B KaueCTBe KpUTEPUA AAA OTHECEHMS ONPEAEAEHHOro apTedakTa
K AOCTOMPUMEYATEABHOCTAM MMPOBOrO Maclitaba paccMaTprBanOCh

1 BMB Ne6, 2005, cTp. 34; Ne7-8, 2009, cTp. 26

A AmepuKaHCKMil aBTOMaTMYECKMIA annapar Surveyor 3 — nepBbii
PYKOTBOPHbIii 06BEKT 32 NpeaenamMu 3emMnu, HenocpeACTBEHHO UCCNeA0BaHHbI
acrpoHasTamu (Muccus Apollo 12, Hoa6pb 1969 r. - BIB N210, 2009, ctp. 22)

24  BcenerHas, NPOCTPEHCTBO, BpeMs!

0paHa u3 byaywmx gocronpumeyarenpHoctein Mapca -
HaAyBHOI NOCaf04HbIN aMOPTM3aTOp Mapcoxopa Spirit
(BMB N29, 2009, ctp. 23)

€ro PacrnoAOXEHWE OTHOCUTEABHO TOTAALLHMX MOAMTUYECKMX FPaHuWL, Ha
3emne. Tenepb yyeHble MpPeAraratoT pacluMpuTb coepy MPUMEHEHWS
3TOr0 MOAOXEHUSA C LIEABIO BKAKOYEHWS B NepeyeHb COObITU 1 dakToB
MWPOBOMN KyABTYPbl APYrMe MCTOPUUECKUE CODBITUSE M COOPYXEHWUSA -
He TOAbKO Ha 3emAe, HO M 3a ee npeaenamu (B MEPBYHO OYepeAb Ha
AyHe). TIpUMEHSS KYABTYPHO-AGHALLAGTHBIM MOAXOA K PaHHWUM 3Tanam
MCCAEAOBAHUSI KOCMUUYECKOTO MPOCTPAHCTBA, HEeAb3s 0OOMTM BOMPOC O
NPaBOMOYHOCTH BKAOUEHWSI B CMIMCOK BceMmnpHOro Hacaeamsi 06bEKTOB
1 COBBITUI, KOTOPbIE KaCatOTCA HE TOABKO HECKOABKUX CTPaH, HO U APYrnX
Ten COAHEYHOM CUCTEMBI.

BHesemMHOe ncropunHeckoe HacAeane

Ans Hauana Axo PeiHonbac M3 YHuBepcuteta KaemcoH (Joe
Reynolds, Clemson University, South Carolina) orpaHnumA NpocTpaHCTBO
CBOVWX pa3paboTok B 0OAACTH KOCMMUYECKOrO NpaBa pa3mMepamu AyHHOWM
opbutbl. C 1969 no 1972 r. no nporpamme Apollo 6bIA0 coBepLUEHO
LIECTb OTAEAbHbIX MOCAAOK AYHHbIX MOAYAEH, M TakuM 06pa3om Ha
MOBEPXHOCTH BAVXKaNLLErO HEOECHOTO Tena — BHE FOPUCAMKLIMM 3aKOHOB
CLUA - BO3HWKAM MeCTa, UCTOPUUECKN 3HAUMMbIE HE TOABKO ANST K@XAOTO
aMepuKaHLUa, HO U AN KaXAOTO 3EMASHWMHA, «3aKOHCEPBHMPOBAHHbIE
B AYHHOW MyCTbIHE. PaBOBbIE KOAM3UM BO3HWKAKOT YXXE MPU MOMbITKaX
CBOE0OPa3HOM «HaLMOHaAM3aUMKW» MeCT MOcapok kopabaer Apollo,
nbo AoroBop no kocMocy 1967 ropa YETKO W OAHO3HAYHO 3anpeLuaeT
BCEM 06€3 WCKAIOYEHMA CTpaHaM OCYLLECTBAATb TePPUTOPHUAAbHbIN
CYyBEPEHUTET Hap /\YyHOM MAWM APYrUMK HeBeCHbIMU Tenamu. He meHee
OAHO3HAYHO OTHOCATCA K NMOAOBGHBIM MOMbITKaM U KOHBEHLMSI O BCEMUP-
HOM Hacheamu, AOroBOp O MPUHUMNAX AEATEABHOCTM TFOCYAQpPCTB
MO WCCAEAOBAHWMIO W MCMOAB30BAHWMIO KOCMMYECKOrO MPOCTPAHCTBa
(BKAtOUasi AyHY M aApyrve HebecHble Tena), XKeHeBckas KOHBEHLMS,
HauMoHaAbHbIM UCTOPUUECKUIA aKT coxpaHeHus apeBHocTen 1906 ropa
M MHOXECTBO AOKAAbHbIX FOCYAAPCTBEHHBIX 3aKOHOB. BuaMMoO, celuac
npobAeMa AN YENOBEYECTBA 3aKAOUAETCA HE TOAbKO B MPOAONKEHUM
MOAHOLEHHbIX M LUMPOKOMACLUTaBHbIX — Hay4HbIX  MCCAEAOBAHWM
KOCMOCa, HO W B MW3MEHEHUM OOABLLOTO KOAMYECTBA MEXAYHa-
POAHBIX MPABOBbIX aKTOB Ha yposHe OOH. He cekper, uto B 6anxanLiee
AECATUAETUE MOMbITKA CO3AaTb CBOM ObWTaemble AyHHble 6a3bl Mpea-
MPUMYT HE TOAbKO NOAHATOPEBLLME B IKCNEANLMAX HA AyHY COeAnHEHHbIe
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LLitatbl, HO M «HacTynarolmMe UM Ha natku» Poceus, Kutai, MHAMA co
CBOMMM KOCMUYECKMMM aMbuumsiMun. bes peLeHus Bonpoca 0 NpaBoBOM
CTaTyce AYHHbIX MOCEAEHWI HU OAHA M3 MEPEUUCAEHHbIX CTpaH He AacT
A0BPO Ha peanvsaumio NMopobHOro MpoekTa. B MccaepoBaHUAX HaLLEro
€CTECTBEHHOIO CnyTHWMKa W nAaHeT COAHEYHOM CUCTEMbl B MOCAeAHEee
BpeMs Bce BoAee aKTMBHO BbIKPUCTAAAM30BbIBAETCA NOAUTUKO-NPABOBas
COCTaBASIlOLLIAsA, ¥ OCHOBHbIM €€ NMyHKTOM CTaAM, Ka3aaocb Obl, BeECbMa
AANEKME OT HacylHbIX Npobaem TpeboBaHUA HPUAMUYECKU 3aLLUMTUTb
MecTa becnpeLeAeHTHbIX AOCTUXKEHUI YenoBeKa Ha 3eMAe U B KOCMOCE,
KOTOPbIE HE MOTYT MPUHAAAEXATb HUKOMY, KpOME BCEro YeAoBeUecTBa.

CoxpaHeHve 6a30BbIX LeHHOCTen

[paBoBas 3almTa MMEIOLLMX WCTOPUUYECKYID WAM  KYABTYPHYHO
LEHHOCTb 3€MHbIX  O0ObEKTOB, He BOCTPEOOBAHHBIX HW OAHWM
rocyAapcTBOM, octaeTcsi becnpeLeAeHTHO HU3kon. M Ha 3emae, 1 3a
ee npeapenaMu CyLLECTBYHOT 0O6AACTH, NOANAAAIOLLME NMOA ONpeAeneHue
Res Communis - NpocTPaHCTBO, HaxoAALLEECs B 06LLEM NOAL30BaAHWM
BCEX HAPOAOB, HA KOTOPOE HE PacCrnpOCTPaHAETCA CYBEPEHWUTET WAW
FOPUCAMKLMS KaKoro-AMbo rocyaapcTBa. 370, B YACTHOCTU, OTKPbITOE
MOpE 1 BO3AYLLHOE NPOCTPAHCTBO HaA HUM, MOPCKOE AHO 3a NpeaAeAamu
KOHTMHEHTAABHOIO LieAbda, AHTAPKTMKA, KOCMUYECKOE MPOCTPaHCTBO,
BKAtouas AyHy W apyrve HebecHble Tena. OAHMM M3 NPUMEPOB
peann30BaHHbIX MPOEKTOB MO OXPaHe TakuX MPOCTPAHCTB MOXHO
paccmatpvBaTh TpecT HOBO3EAaHACKOTO aHTapPKTMUYECKOrO HAaCAEACTBa
(New Zealand Antarctic Heritage Trust - NZAHT), co3aaHHbIn B 1987 T.
M OPUEHTMPOBAHHbLIV Ha COXpaHeHue W 3awuTy 6a30BbiX Aarepew
YETbIPEX KPYMHbIX MPOEKTOB WCCAEAOBaHWSI AHTapKTMAbI  Hauana
XX Beka. [lpocmaTtpuvBaeTc HEKOTopas aHaAorus MeXAy MeCTOM
nocaaku Apollo 11 Ha AyHe 1 6a3amu, oxpaHsieMbiMu NZAHT, TOCKOAbKY
Ha CaMOM HW3KOM HOPMATMBHOM YPOBHE MPEAMEThI, OCTaBAEHHblE
Ha /AyHe, SIBASIIOTCS HEKMM aHanOroOM elle OAHOro 6a3oBOro Aarepsi
MCTOPUYECKOW HAYYHOM SKCMEAULIMM Ha 3EeMASX, KOTOopble He MOryT
HaXOAMTbCA B YbeW-AMO0 COBCTBEHHOCTW. FABAAIOTCA AWM apTedaKTbl
akcneanumit Apollo cobetBeHHOCTBO NpaBuTeAbcTBa CLUA mAM xe Bcero
yenoBeyecTBa? AeVCTBUTEABHO AWM 3TOT BOMPOC YMUCTO abBCTPaKTHLIN?
MpaBo COBCTBEHHOCTM Ha 3TH OBBLEKTLI HUKOTA@ He ByAET BO3BPALLEHO,
Nno3TOMy WX NMpPaBOBasi 3allMTa MPEACTAaBASIETCA HE COBCEM MPOCTbIM
«AOMALLHUM ynpaXxHeHeM» AN HauMHaroLLEero topucTa. Konrpecc CLUA
MOXET YCMEeLIHO 3alluMliaTb npaBa COOCTBEHHOCTM Ha BCe OObEKThI
KYABTYPHOTO WAM  €CTECTBEHHOTO HaCAeAMs Ha TEPPUTOpPWUM CBOEW
CTPaHbl, 0AHAKO Ha Tepputoputo Mopsi CrnokoicTeus, rae B 1969 .
ObIA YCTAHOBAEH aMeEpPWKaHCKUI dAar, FOPUCAMKLMS aMePUKaHCKOrO
rocyAapcCTBa He pacnpoCTpaHsaeTCs.

BepwmHa amepuKaHCKOM ropAOCTUA

HekoTtopble yuacTHWKM cobpaHmsa SAA CUMTAIOT, UTO MECTO BbICaAKM
aMepUKaHCKMX acTPOHABTOB Ha MOBEPXHOCTb /AyHbl MOXET CTaTb
HaLUMOHAAbHbIM MaMATHUKOM C MOMOLLBIO OAHOTO AMLIb POCYEpKa
nepa MMpesvpeHta CLUA. Akt ApeBHoctert 1906 r. (Antiquities
Act 1906) npepoctaBAsieT eMy MpaBO CO3paBaTb HaAUMOHAAbHblE
NaMATHUKKU NPOCTbIM pacnopskeHnem, 6e3 AAMTEAbHOW MPOLEAypbI
COrAacoBaHusi U yTBEPXAEHUS B KoHrpecce. Kpome Toro, Naisa
BectBya v bet O'Aupwu BbIHECAM Ha 06CYyXAeHMEe B KOHrpecc npoekTt
3akoHa «CoxpaHeHWe Hallero AyHHOro Hacaeams» (Safeguarding
Our Lunar Heritage). [lMomumO BeAepeunBbIX 3afABAEHWA O
COXPaHEHWUU KYABTYPHOTO M UCTOPUYECKOrO HACAEAMSA YEAOBEYECKOM
LMBUAM3ALMM 3@ NPeAeraMU 3EMAKU KPACHOW HUTBIO BO BCEX AOKAAAAX
NMPOXOAMAO YTBEPXAEHME Tes3uca O MNPU3HaHWUM AOMUHWPOBAHMA
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aMepUKaHCKOM HayKu B MCCAEAOBAHUSX KOCMUYECKOTO NPOCTPaHCTBa
M 06 yBEKOBEUYEHUU MNEPBOM MUAOTUPYEMOMN AYHHOW 3IKCMEAWULMH,
Ha3BaHHOM B HEKOTOPbIX BBICTYMAEHUAX «BEPLUMHOW aMepPUKaHCKOM
rOPAOCTH».

Kak 310 4acTo CAyyaeTca B apXeoAOrmu, AAA OyAyLUMX MCCAe-
AOBaTeNEl HayaAbHbIX 3TarnoB BbIXOAA YEAOBEYECTBa B KOCMOC
M3BECTHbIM WMHTEpPEeC OyAeT MPEeACTaBAsiTb M BeCbMa LEHHbIN AAA
APXEOAOTOB «KYABTYPHBIA MyCOp» — B HalleM CAyyae 3T0 AECATKM
ThicAY OTPabOTaHHbIX CTYNEeHeN pakeT-HOCUTEAEW W McUepnaBLLMX
CBOM pECYpC KOCMMYECKWMX annapaTtoB (TOro, 4YT0 Mbl WM cenuac
Ha3blBaEM «KOCMUYECKMM Mycopom»2). OAMH U3  AOKAGAUMKOB
CNpaBeAAMBO YCMOTPEA B €ro CKOMAEHUAX Ha OKOAO3EMHbIX opbuTax
0cobble «MexaHUCTUYECKUE KOAOHWAABHbIE FPaHULLbl», OTpaxatoLlume
NPUPOAY HALLEro COLMAAbHOTO B3aUMOAEMCTBUA C OKpPYXatoLLMm
MPOCTPaHCTBOM.

Ho, B oTAMuMe OT HaseMHbIX apTedakTtoB, opbuUTarbHble 0ObEKTbI
MOYTU HUKOTAQ HE BUAHBI HEBOOPYXXEHHbBIM IAa30M U HE MPeAHa3HaYEeHbI
AASI HEMOCPEACTBEHHOIO B3aMMOAEMCTBUS C YENOBEKOM Kak CyObEKTOM
(38 HECKOABKUMW MUCKAIOYEHMSIMU - TakUMW, Kak MexayHapoaHas
KoCcMMyeckasi cTaHumsA). OHW MOryT ObiTb TOABKO HaYaAbHbIM 3BEHOM
AAVHHOM TEXHOAOTMUYECKOM TPaeKTopuK, OTpaxatowmm 0CoBEeHHOCTH
apanTauMmM YeNOBEUYECKOW KYAbTYPbl KO BPEMEHW W MPOCTPAHCTBY.
Ha koHdepeHuMM ObINO OTMEUYEHO, UTO KOCMWYECKUE 30HABI,
npeoponeBatoline  rpaHulbl  COAHEUHOW CUCTEMbI M YXOAfLLME
B MEX3BE3AHbIE  MPOCTOPbI, MPEACTAaBAAT COOOM  COBEPLUEHHO
HOBbIM TWM APXEOAOTMYECKOM METOAOAOTMM, ECAM paccMaTpvBaThb
MX B MAQHE COXPaHEHUSI HaCAeAWs, KOHCEepBaLMW W, B KOHEYHOM
utore, kak 06beKTbl cBOeobpa3HbIX MOAEBbLIX MCCAEAOBAHWUIA. CmoryT
AW, Hanpumep, rpaxapaHe CLUA B panekom Byayliem npeTeHAOBaTb
Ha nNpaBO COOCTBEHHOCTM HA KOoCcMUueckue annapatbl Pioneer 10,
Pioneer 11, Voyager 1, Voyager 2,° AOCTWTLME Yepes ThiCAYENeTHS]
AANEKMX 3BE3AHBIX MWPOB, MAM YEAOBEYECTBO COYTET BO3MOXHbIM
paccMaTpuBaTh UX B KQUECTBE «apXeONOTMUYECKMX MOCAGHHUKOB» Homo
sapiens K 0CTaAbHbIM 0BUTaTeAIM HaLLeN YacTh fanakTUKU?

Mo marepmanam: Space Archaeologists Call for Preserving Off-Earth
Artifacts / by Leonard David, SPACE.com’s Space Insider Columnist 22
April 2013.

2 BB Ne6, 2006, ctp. 8
3 BB Ne3, 2006, cTp. 26; N210, 2012, cTp. 26

3oHp Pioneer 10 (NASA).
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l/IX CTPOUTEABCTBO Ha4aA0Ch DoAee 1l ThiICSHeneTUI

JKN3HbL HA BEMANE
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Xpambl [ ebekan-Tene npeACTaBAmceGo@w_.,.M
APEBHENLLVE 3BECTHbIE KYABTOBBIE COOPYXKEHWSI.

Ha3aA U NMPOAOC/NKANOCH HECKOABKO ThICSIH AET.
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XX B MOW APEBHEN MOHYMEHTAaAbHON KaMeHHOW
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Opbl UTPaAM 0CObYdD POAb B AEreHpAax MHOIUX

HapoaoB. B ropax, B 3a06AauHGi BbiCK MPOXMBAAU

6orv, BepliMBlLME CyAbObI uYeAnoBevecTBa. [Mopon
OHW CMyCKaAUCb OTTYA@ Ha 3eMAl, Aabbl COBEPLUUTH
YTO-HUOYAb HEOObIYHOE ¥ BEAMYECTBEHHOE, CNOCOOHOE
WU3MEHUTb XOA MCTOPUK. B rOpHOM AOAMHE pacnoAarancs
1 bubnaenckuin Ipem. AaBHO 3aMEUEHO, YTO CBS3b AEFEHA
C ropaMu AAAE€KO He CAydyairHa, B 3TOM ABHO «YTO-TO
€CTb». Y apXeoAOroB Bceraa MMEETCA LWaHC packonatb B
MOAOOHbIX MeCTax HEUTO HEBEPOSATHOE. Tak CAYYUAOCH U
B 3TOT pas, KaKMX-HM6yAb BOCEMHaALATb AE€T TOMY Ha3aA,
y NOAHOXbSI TOp BocTouHOW AHATOAMM, BOAU3U TPaHULIbI
mexay Typumen u Cupuen.

KaKM3BeCTHO HanpoTaXeHnn HeCKOI\bKVIXAeCHTW\eTVIVI

e
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MOCTPOVKOWM Ha nAaHete 3eMAs cuMTanach bOallHA B
OKPEeCTHOCTAX  3HameHuToro  MepuxoHa. MaccuBHoe
COOPYXEHWUE C TOALLMHOW CTEH OKOAO MOAYTOpa METPOB
COXPaHUAOCb AO BbICOTbl 4-5 M. OHO BXOAWMAO, HapsAy C
NpUAeratoLLLer KaMeHHOW Xe CTEHOM, B CUCTEMY 0OOPOHBI
MOCEAEHUS C AByMSA-TPEMS ThicAYaMu obutatenen. Bospact
3TOr0 Yyaa NepBOOLITHOM apXUTEKTypbl ObIA ONPEeAEeAeH
npumepHo B 10 Tbic. AeT. OAHAKO OTKPLITUSA, CAEAGHHbIE Ha
«[ly3aToM X0AME», PaCMOAOKEHHOM Y MOAHOXbS FOP-Ha Hro-
BOCTOKE TypLin, He NPOCTO A0GaBUAN K MCTOPUM NIOETPOEK
M3 KaMHS eLle OAHY ThiCsauy AET, HO M 0boraTuAM ee Kyaa
6oree npeseHTabeAbHbIMI COOPYXEHUSIMU - Xpamamu
[ébeknn-Tene.

3AeCb CAEAYET HEMHOTo pacckasaTlb O ApEeBHEW,
OYeHb ApeBHeDl uctdp'ﬁv&._ B Te Aa/\eKVIe AANEKIe

e ki,
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BPEMEHa, KOrAa Mo CTbIAbIM TYHAPOBbIM PABHUHAM MEXAY
COBPEMEHHbIMU - AHECTPOM U AHEnpom eLle 6poAnAK

OTPOMHbIE CTaAA- CEBEPHBLIX OAEHEN, COMPOBOXAAEMbIE

HEMHOTOUYMCAEHHBIMM ~ KA@HAaMKU  OTBaXHbIX  OXOTHMKOB;
AGAEKO Ha tore, 3a TEMAbIMU MOPAMM 1 BbICOKUMM rapaMM,
XM3Hb BbITASIAEAG MO-MHOMY. KOHEYHO, A0 CTpoviTe/\bCTBa
cbeLueHeéeAbelx FOCTMHUL, «BCE BKAOUYEHO» Ha bGeperax
Cpean3eMHOro Mops AEAO €Lle He AOLIAO, HO, TEM He
MEHee, CAOKEHHbIE U3 KaMHA AOMa MECTHbIX OXOTHWKOB
7] co6MpaTe/\e17| BbITAFAEAU KyAa COAMAHEE, YEM MNOKPbITbIE
LLIKypaMK OAEHEW APaHIv U YyMbl UX CEBEPHBIX COPOAUYEN.

M He 6eaa, UTo Ha FOPHbIX CKAOHAX He MacAUCh CTapa
OAEHeM, @ 0CHOBHOM A0ObIYEN BbIAU MEAKME Fra3eAU U, ECAU
NOBE3ET, KabaHbl UAU Typbl. 3ato AOAUHBI B OKPECTHbIX
ropax 1306MA0BaNU AVMKUMU 3AaKaMW, ceMeHa KOTOPbIX
MOXHO ObIAO 3amacaTb, @ 3HAUWT - TrapaHTUPOBAHHO
AOXWTb AO CAEAYHOLLIEM YAQUHOM OXOTbl. B TyHApe Xxe
MieHMLA U OBEC, Kak U3BECTHO, HE MPOU3PACTAIOT.

LLAn FOAbl, AECATUAETUA, BE€Ka - WU HaCeAeHue
O6AaroCAOBEHHOrO tora pPOCAO, TMOCEAKU W3  KPYFAbIX
KaMEHHbIX XWXWH Y MNOAHOXbA TOpP TOXE BblpacTaAu
B pasmepax. OHM yXe HacuuTbiBaAM AECATKMU, @ TO U
COTHW CTPOEHUI, HEKOTOPbIE U3 HUX ObIAU CKAAAAMU, TAE
CEMbM BMPOK 3anacanu 3epHo. Hactaau BpemeHa, Koraa
3apOCAEN AMKOW MLIEHMLbI YXXE HEe XBaTaAo Ha BCeX, M
€e HavyaAu crneumanbHO BblpallnuBaTb — 6/\8F0, KAUMAT
NMO3BOAAA CO6MpaTb Ha paBHWHE MO ABa ypoOXXaf B roA.

KoHeuHo, A06bIYa xAeb6a HaCyLLIHOMo 3aHMMana HemMano
BPEMEHM, OAHAKO €ro OCTaBaAOCb AOCTATOYHO, UTOObLI
Nopa3sMbILLAATL 06 YCTPOMCTBE MUPa U CUAAX, KOTOPbIE Ero
CO3AaAW, KOTOpbIe BeplLuaT cyAbObl BCEro cyLlero — o borax,
O AyLllax NpPeAKoB. n TOrAa AtoAU-Ha4vyaAu CTPOUTb XpaMbl —
NnocpeAn NMNoceAKoB NOAHAAUCH HEBUAAHHbIE paHee AoOMa,
C KPOBASIMM, ONWPaBLUMMUCA Ha YKpalleHHble pPe3bbow
KaMeHHbI€ OMnopbl. Ka)KAbIVI KAQH, Ka)XXpAaa 60oAbLLas cemMbs
CTPOMAM COOCTBEHHBIN XpaM W yKpallaau €ro B Mepy
CBOMUX CUA U Tpaauumi. OHW BPSIA AM AYMaAAM O TOM, YTO
3TM KaMHW W U306paxeHus MepexuByT 6onee AecATU
TbICHHeAeTMVI npeBpaTtuBLLUNCLE B MpPeAMET U3yYeHUA W«
MeCTO NaAOMHUYECTBA UX Aal\eKMX ﬂOTOMKOB

Koraa B 80-e ropbl XX Beka Ha BOCTOKe TprI,VIVI
peLunAK. MOCTPOUTb TPAHAMO3HYH AaMOy AAS CO3AAHMSA
3anacoB BOAbl (M3-32 KAMMATMUYECKMX W3MEHEHWW B
HallUW AHW CEAbCKOE XO35IMCTBO B 3TWX Kpasx CyLLecTByeT
B 3HaYUTEAbHO MeHee KOM®OPTHBIX  YCAOBMSX),
0Ka3aA0Cb, YTQ B 30HY 3aTOMAEHUSI MONAAAT APEBHUE
NOCEAKH, B TOM YUCAE U TNPUHAAAEXaBLUIWE NEepPBbIM
3emaepenbuam - BoctouHoi  AHatoamu.  Hauaauch
«cracaTeAbHble» PACKOMKK, Pe3yAbTaTbl KOTOPbIX HEMaAO
YAUBUAU apXeOA0TOB. Hapsay ¢ NPVBbIYHBbIMU HAXOAKaMM
- U3AEAMSIMU U3 KPEMHS U 0BCHAMAHA — B WX PyKU NOMaAm
COTHM KEPaMUYECKNX CTaTyaToK, N300paxaroLyx AtOAEH
W XKMUBOTHBIX, U A@XE KaMeHHasa CKyAbnTypa. MHOXeCTBO
~ U3paHMi obowina  oTorpadus  Yallu, YKpalueHHOW
~ DesHbIMM  M30BPAXEHUAMM  HENOBEUECKUX  QUIYP
c.gb'AHmblMM BBEPX PyKaMu, TaHUyOWMUX B KOMAAHUK
¢ eBOPATCKON Yepenaxou.

~ CeHcauns cocTtofina B TOM, 4TO BO3PacT 3Tux
apTedaKkToB NpeBbIllan AECATb ThICAYENETUIN — TO €CTb
bUTYPKU U CKy A_bm_y'ﬁa n3 noceneHna Heanbl-Yopu
OKa3an1Ch A v ,'VL!.!.MM 'BQTOM_per_hOHe, 1 HE TOAbKO

WioHb 2013
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B Hem! Kpome Toro, B NMOCEAEHMM YAAAOCb packonaTtb
NMPAMOYFOAbHYKO MOCTPOWMKY C KaMEHHbIMU CKaMbAMM
BAOAb CTEH W aATapeM B LEHTpe - HacToALMN Xpam.
3pech e BnepBble ObiAM 06HaPYXEHbI MOHYMEHTaAbHbIE
KameHHble T-06pasHble CTOABbl, HO BoOMpoc 06 KX
NMPOUCXOXAEHMU Ha HEKOTOPOE BPEMS NMOBUC B BO3AYXE.

[poWAO COBCEM HEMHOTO BPEMEHW, U 3a ropamu,
B MOAYCOTHE KMAOMETPOB K tory oT Hesanbl-Yopw,
COTPYAHMK M3 [epMaHCKOro apxeoAOrMyecKoro MHCTUTYTa
Knaayc LLUMWAT NpeAnpuHSAA HOBblE pPackonku, baaroaaps
KOTOPbIM BbIAM OTKPbITHI elle 6oaee ApeBHUE T-06pasHbie
KOAOHHbI, Mpuyem Apaxe B OoAblueM KoanyectBe. Ho
FAaBHOE - OHW BCe ellle CTOAAM Ha Tex MecTax, KyAa WX
MOCTaBUAM CTPOUTEAM MOPAAKA OAUHHAALATU ThICAYENETUI
ToMy Haszaa! M npu 3TOM He BbINO HUYETO YAUBUTEABHOTO
B TOM, YTO BpeMsi MOLLAAMAO APEBHME XpaMbl: BEAb 06 WX

<« Pacnonoxenne

XpamMoBOro KomnJjieKca

ré6eknu-Tene
Ha TeppuUTopUn

coBpemeHHo# Typuum

MeranuTuueckue coopy:xeHna 06bIUHO OTHOCATCA

K 3noxe 3apo:kAeHund semneaenvs 1 CKOTOBOACTBA —
Hauany HeonuTa. B HacToawee Bpems Hanbonee AIIGBHHMH
noA0GHbLIMK COODYHEHNAMU ABNAIOTCA XPaMbl

[éoexnu-Tene v HeBanbi-Yopu.

coxpaHHOCTH 0koAo 8000 T. AO H.3. N03aBOTUAMCH CaMU UX
xo3seBa. lMpuyem no3aboTMAMCb BecbMa CBOe06pasHo,
3acbinaB COTHAMMU KyBUUECKUX METPOB FPYHTa Y OCKOAKOB
KamHel. WMHaye CAOXEHHble Ha TFAMHAHOM pacTBOpe
cTeHbl MOA HaMopoM BETPOB M AOXAEN AABHO Obl yxe
npeBpatMAMcb B 6ecdOpMeHHble  OCbiny,
MOXOPOHMBLUME OFPOMHbIE PE3Hble KOAOHHLI. KcTaTw,
He 3AECb AU CAEAYET UCKaTb WCTOKU 06psiAa OCTaBAEHUS
XWUAULL, W MOCEAKOB,
3eMnepenbleB  EBponbl,  NpepaBaBLlUMX  OFHIO  (TOXeE
CBOEro poaa NorpeBanbHbIi pUTyaA) CBOM NOCTPOMKM NPU
nepeceneH Ha HOBOE MECTO? E

Packonky  BO3BbILUEHHOCTM,  W3BECTHOM  HbIHE
Kak [ébekan-Tene («Ily3atbll  XOAM»),  Ha-
R
yaamcb B 1995 ., n nocae naTHapuUaTH

ce3oHoB Knayc LLIMMAT  BbiCKasan
NPEANOAOXKEHWE, UTO AAS 3aBeEp-
LUIEHWUA WCCAEAOBAHUI MOHAA0OUTCS
ele Aet 50, He MeHblue. Moyemy?
A notomy, u4to reodusnyeckas
CbeMKa Mokasana HaAnuue B HeApax
XOAMa ellle 16 OKPYrAbIX COOPYXEHWMN,
noA06Hb|x y)XXe packonaHHbIM. Mano
TOrO: BbIACHUMAOCH, YTO APEBHME CTpome/\_-"

HaAEXHO

3adMKCHPOBAHHOTO Y APEBHUX -

KameHHblit
_ 06nomok c
Bblce'IEHHOVI Ha Hem
~ urypkoit awepuub

B
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B K3HL HA SEMAE
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13aCbiNaB YacTb CTaPbIX MOCTPOEK, HA UX MECTE COOPYAUAM  TO €CTb PEeub HE MOTAa MATU O norpebexusx. C atumu

; Hosble,npﬂmqer/\bele.TaKMM06pa30M,qT06b|A06paTbéﬂ' HaxoAKkaMK elle pabotatot <:f1euma/\wcn=| MU BOMPOC O b >

AO APEBHEVILLAX CTDOEHMI, NDUAETCH UCCAEAOBATE, @ 3aTEM  YEAOBEUECKMX KEPTBOMPUHOLLEHNAX B Xxpamax [E6exan- '

CHECT/ BCe T0, YTO PacnonoXeHo Bhbilue. [pu aTom beicTpo = Tene noka He nvieet OKOHHaTeIa:HOI'O oTBETA.

NepeMECTUTb COTHU WU ThICAYM TOHH FPYHTa, 3aNOAHSIOLLETO PasylvleeTcn, FAGBHOM HaxOAKOM BbIAM CaMu Xpambl.

MOCTPOMKM, HE: MOAYYUTCA: BEAb B HEM MOTYT COAEPXKAThCA  TOAHOCTBIO YXE YAGAOCh OTKOMaTh UYEThipe U3 HMX,

NPEAMETbI, UMEOLLME OTHOLLEHUE K ADEBHUM 0bUTaTeAIM.”  0603HaYeHHblE ByKBaMu AATUHCKOTO andpaBuTa — A,B,Cu

OAHMX - GparMeHToB KocTel XMBOTHbIX K 2010 I 6biA0 D (KakMx Ha3blBaAu CaMu CO3AATEAU, Mbl BPSIA AV Y3HAEM).

n3BAeUeHO bonee 38 Thbic. M He TOABKO KOCTEMN... ¥ PacnonaranMcb xpambl, Kak U MoAaraeTcs CBSLEHHbIM
baaropapsi ApyrvM HaxoAkaM — B MEPBYIO OYEPEAb  COOPYXEHUSIM, Ha BEPLUMHE XOAMA. KaXAbIM U3 HUX NMPeA-

Pa3AMYHbIM TMMaM HAKOHEYHUKOB CTPEA — STOTHACEAEHHbIM  CTaBAAeT Ccoboi ABa OBaAa CTEH, BMWCAHHbIX OAWH

MYHKT OTHECAM K AOKEPaMMUECKOMY HeoAuTy. To €CTb K B APYroi. BxoaA yAanoCb MpOCAeAUTb UM MOAHOCTBIO pac-

3M0OXe, KOTAG AFOAM YK€ HauaAW 3aHUMaThCs 3EMAEAEAMEM,  KOMaTb TOAbKO B Xpame C: OH PaCcMOAOXEH C KOXHOV

HO eLle He NMOAb30BaAWUCh MMHAHON NOCyAON. C MOMOLLBIO  CTOPOHbI U MMEET BWMA AAMHHOIO KOpMAOPA LUMPUHOW

AYKa W CTPEeA OHWM TOMOAHSIAV CBOW pPauUMOH MSCHOM B MeTp-MoATopa. Bce cTeHbl cAoXeHbl U3 rAbl6 Heobpa-

MULLEN, OXOTACb B OKPECTHbIX ropax M Ha paBHMHE. M3 BOTAHHOrO KaMHSi Ha TAMHSHOM PacTBOPE, KOTOPOMY

pa3BaAvH OblAM M3BAEYEHBI HECKOABKO AECATKOB ThbICAY  Aydlle He momapatb MOA AOXAb (MCCAeAOBAaTEAM MMEROT

KOCTEMN XMBOTHBIX (M UX GPArMeHTOB), UyTb GOAbLLE TPDETU  HEMAAO MPOBAEM C COXPaHEHMEM YXe PacKomaHHbIX

A PencecpHoe KOTOPbIX apXe0300A0raM yAaAOCh MAEHTUOMUMPOBATh. BcA  mocTpoek). B cTeHbl BHYTPEHHUX OBAAOB Yepe3 OMpeAe-

n3obpaxenne = 2
Mcuﬂbl dayHa okasanacb AMKOM. Typbl, 3ybpbl, KpacHbIM OAEHb,  AEHHble MPOMEXYTKU OblAM BKALOUEHbI 06paboTaHHble
MY®AOHBI, raseAn, OCAbl, KabaHbl, AUCbl M 3allibl — BOT  KaMeHHble M3AEAUss — Te camble T-06pasHble CTOAObI.
nepeyeHb OCHOBHOM A0ObIUM. EAMHWUHBIMKM Haxopkamu  CaMble BbICOKME CTOAAM B LEHTPE, MOAAEPXKXUBAS KPbILLY,
6bIAV TPEACTABAEHbI AUKWE KOTbl, BOAKW, AEOMApPA M Npoyast  BEPOSITHO, LLATPOBOW KOHCTPYKLMK.
XXMBHOCTb BIAOTb AO CYCAMKA. W €LLe: CPEeA MHOTMMX ThiCAY OAHOBPEMEHHO B MOMELLEHUM MOTAO HAXOAUTbCS He
KOCTE/ XKMBOTHbIX ObIAM HaWAeHbl W YenoBeyveckue - - Bonee HECKOABbKMX AECATKOB AIOAEW, OAHAKO AASt TOTO,
x npaBAad, Pa3pPo3HEHHble WM B HEOOAbLLIOM KOAMYECTBE,  4TOObI MNOCTPOUTL €ro, TPeboBaAUCh COTHU Paboumnx pykK.
3 : = 3T0T BbIBOA CAEAOBAA M3 PA3MeEPOB WM COOTBETCTBEHHO
¥ Ckynbntypa }kuBoTHOro (nucbi?) B Né6eknu-Tene. UHTepecHo, yto Haubonee Beca CTOAGOB. BbICOTa CTEHOBbIX AOCTUrana TPEX METPOB,
I APeBHUE KOJIOHHbI cAeNlaHbl U3 rPaHUTA, OHU XOpOoLIO 06p350TaHbI Ha HUX HaHeCeHb! 6
: Mac'repcxu Bbipe3aHHble penbedbl. bonee no3gHue nNo AaTMpoBKe KaMHU 06paboTaHbl d HEHTPaAbHbIX =-eLIe Ha:NIOATOPa-ABa METPa~00AbLIE.
Xy3Ke, a penibedbl YaCTO CBOAATCA K rNY6OKMM LapanuHaMm B necyaHuke. 3gechb Bckope Henopaneky OT XoAMa ObiAM HaWAEHbl OCTaTKu

_ HabniopaeTca Ta xe TeHaeHLUA, 4To u B Ernnte, rae camble gpeBHue 06beKTbI Hanbonee KAMEHOAOMHM, TAE COXPAHMAMCH 3ArOTOBKW HECKOABKMX
COBEpLUEHHbI B TEXHONIOrMYECKOM CMbic/ie U 60s1ee MCKYCHO BbINOJHEHbI. ITY 3aragky

 WCue3HYBLIMX LUMBMAM3ALMIA PA3radaTh NOKA HE YAANOCH. .. APEBHUX U3AEAMI U3 MECTHOIO NnecyaHnka, KoTopble Tak

W He MomaAM Ha MpepHasHauyeHHble UM MecTa. AAMHa
OAHOW U3 HUX COCTaBASIAG OKOAO CEMMW METPOB, a B LIEAOM
MOTA@ AOCTUIaTb AEBSATU.

MoacuMTaHo, YTO AASl AOCTaBKWM  MOHYMEHTAAbHOM
KOAOHHbI K «[ly3atomy xoAmy» Ha pacctosHue ot 100 po
500 M notpeboBaAnchb bbl YCUAMUS — HU MHOTO, HU Mano -

~ MATU COTEH CONAEMEHHUKOB. 3TW PacUeThl FOBOPAT O TOM,
41O cop6mebTBo CTPOUTEAEN XPaMOB ObIAO AOCTATOUHO
MHOFOYMCAEHHBIM 1 HACTOAbKO 0becrneyeHHbIM MpPOoAO-
BOAbCTBMEM, YTO MOTAO MO3BOAWUTb CeBe TaKoro PoAa 3aHs-
TUSI, OTBAEKABLUKME COTHU AOAEN OT 3EMAEAEAWS] U OXOTbI.
0 macuwTabax TPyAOBbIX-3aTPaAT, HAMPSAMYIO He CBSI3aHHbIX
C AOBblUell MPOMUTAHUS, CBMAETEALCTBYET KOAWUYECTBO
HAXOAOK KaMEHHbIX KOHCTPYKLMWI AWLLb B YETbIPEX CaMblX
APEBHUX xpamax [ébekan-Tene. Hanboablliee UMUCAO
cTonb0B - 18 - HanaeHo B xpame C, Bxpame D coxpaHUAOCh
13 onop, MeHbLLEe Bcero (no 8) nx obHapyXnAn B 06bekTax
A 11 B, HO OHV MOKa pacKonaHbl He MOAHOCTbIO.

3a npepenaMu  KaMEHHOM CTEHbl, OKpyXXaBLUEW
yeTbipe OOAbLIMX Xpama, OblAW packomnaHbl OCTaTKu
MOCTPOEK MOMEHbLLE, KOTOPbIE OTHOCATCSH K HECKOABKO -
6onee MO3AHEMY BPEMEHW M MMEOT NPAMOYTOAbHYIO
dopMy, KaK B HeBanb-Hopu. B MX KOHCTPYKUMSX TakXe
umvetorca T-06pasHbie OnNopbl, OAHAKO B 3Haumié/iﬂ_|-.|6- -
MeHbILEM KOAMYECTBE ~ OT OAHOM AO LIECTM. YuTbiBaA -
TO, YTO B3MOXy WX CTPOUTEAbCTBA €lle He ﬁ-'6b'1/_\_n :
«norpe6eHbl» APEBHENMLIME XPambl, MOXHO TFOBOPUTH
0 HaAMUMU HeKoeW - avam CBFITVI/\VILIJ, Kpyrable

ITb O ; 5*;103b|e (MAn
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06LLEeNnoceneHyecku1e), a HoBble, 00AE€ CKPOMHBIE ~ Kak
BoAbLLECEMENHbIE CBSALLEHHbIE MECTA.

OCHOBaHWA AAA  TOAOOHbIX
aHaAn3 N300paXeHni XUBHOCTM Ha T-06pa3HbIx Onopax:
M3BECTHO, 4YTO B APEBHWE BpPEMeHa ObIAO. nE)M‘HﬂTo
BECTU POAOCAOBHYK OT ONMpeAeAeHHbix 3Bepen. C aton
TOYKM '3peva CTATUCTMKA pasMeLleHUst U306paxeHui
B Xpamax, noAydyeHHas apxeonorom K. Lmuatom B
COTPyAHMYECTBE C apxeo3oonorom Ax. [letepcowm,
BbIFASIAUT BECbMa UHTEPECHO.

Tak, Ha NePBOM MeCTe MO YMCAY U306paXeHU OKa3bl-
BaeTcs 3mes (23 no3uumuu, uan 28%), npuyem 310 BOMNAO-
LLIeH1e MYyAPOCTM M KoBapcTBa 00AO60BANO xpambl A
(5 usobpaxenuin) u D (ueabix 16). B xpame B unx TOAbKO
ABe, a B C He 0bHapyxeHo BoBce. Ha BTopom mecTe no
NMONYASIPHOCTM OKal3anach... AMca (12 u3o06paxeHuin),
a BOBCE He BOAK, A€ONapA MAU MOTyUMI Typ. AUCKI «NPONK-
CaAUCb» BO BCeX 0ObeKTax, Ho BOAbLUMHCTBO MPEAMOYAQ
Bce TOT Xe xpam D (8 wryk). Ha Tpetbem mecTte - Ka-
6aH (Bcero 7 u3obpaxeHui), npuyemM raaBHbIM ero obu-
Tanmem ctan xpam C (6), U AUlb OAMH «MOCEAUACS»
B xpame D. Taknum 06pa3om, B NOCAEAHEM MPUCYTCTBYIOT
BCE TpU HanboAee YacTo n3obpaxaemblx MPEACTABUTENS
MEeCTHOM dayHbl - 3mMes, Anca U kabaH. Ho He TOAbKO OHMU:
3A€ECh TaKkxXe OblAv HaMAEHbI M306paxXeHUs NMPaKTUUYECKH
BCEX XMBbIX CYLLECTB, HEKOTA@ BbICEYEHHbIX HA KaMHSAX
APEBHUMU cTpoutenammn [€6eknn-Tene. Cpean HuX -
XypaBAM, 3yOpbl, AMKaA 0BLLA, OCEA, ra3enb, AeonapA (MAK
Aaxe AeB). He xBaTtano TOAbKO MEABEAS, BbICEYEHHOIO
Ha cTonbe B xpame C. :

EcAM MPeAnoAOXUTb, UTO 3@ KaXAbIM U3 MEPEYMCAEH-
HbIX XXMBOTHbIX CTOSIA ONPEAEAEHHbIN POAOBOM MPEAOK, TO
B Xxpame D TakoBbIx 6bIAO M300paXeHO OKOAO AECATKA.
[loBbILIEHHOE BHUMaHWe K 3MesiM, AMcaM U kabaHam
MOXET CBMAETEALCTBOBATL 06 0C060M MX (M UX MOTOMKOB)
poAM B MecTHOM coobliectBe, a pasHoobpasue
TOTEMHOr0  «3BE€pUHUa» - 00 WHTEHCUMBHOM poCTe
HacCeneHWs, BbIAEAEHUM BCE HOBbIX W HOBbIX POAOB.
MOXHO TakXe NPEeANOAOXMTb, UTO, CYAS MO MONYASIPHOCTH,
FAE-TO Y UCTOKOB 3TOr0 COOOLLECTBA MOIA@ HAXOAUTHCS
3mest. loyemy-TO OHa He yAOCTOMAACh «MOPTPETa» B
Hanbonee coxpaHuBLLEMCA xpame C, OAHaKO 1 Tam eLle
€CTb pe3epB U3 HECKOAbKMX HEOMO3HaHHbIX PeAbedOB.
Bnpouem, B NOAHOW Mepe MPOACHUTb CMUCOK MPEAKOB U
UX Mepapxuio yaactcs bonee-MeHee TOYHO AULLb MOCAE
3aBepLleHnst packonok Ha Fébekaun-Tene.

T-06pa3Hble KOAOHHbI MHTEPECHBI ELLE U TEM, YTO Ha
HWX BCTpeYaroTca M306paxeHns, MAEHTUOULMPOBAHHbIE
Kak nMuMKTorpaMmbl. Bcero ux noatopa aecatka (wecras
yactb 006Llero uucna penbedoB), TO €CTb OHM CTOAT
Ha BTOPOM MecTe MocAe W306paxeHuin 3men. WUx
OTKPbITUE NPEACTABASET O0COOYHD BaXHOCTb MOTOMY,
YTO MUMEHHO C MUKTOrpaMm, Kak MoAaratoT HEKOTOpble
_yyeHble, HayaAOCh CTaHOBAGHWe nucbMa. B AaHHOM
CAydae A0 MOFBAEHWS ADEBHEWWEN M3 W3BECTHbIX
HaMm RUCbMEHHOCTel B Meconotamuu (okoro 3400 .
AO H.3.) OCTABaAOCb KakWX-TO 6 TbiC. AT - HEMHOTUM
60AbLUE, YEM MPOLUAO CO BPEMEHMU 3TOrO 3MOXAAbHOTO
n306peTeHuss A0 Halux AHeW. Takum obpasom,
BecbmMa  cy QF:J]’BEHF"'B__I’ MPOANEBAETCS  MPEABICTOPHS
BO3HWKHOBEHWA MUCLMEHHOCTU KaK TaKOBO.
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Yro 0cob0 MHTEpPECHO, Tak 310 To, yTo B 2010 I. cpeau
0CTaTKOB OAHOM M3 MOCTPOEK Bbina 0OHapyXeHa NoKpbITas
penbedamm KaMeHHas KOAOHHA, OTAMYHasA OT T-06pasHbIX
U3AEAWI, OMUCaHHbIX BbILE. PYKOBOAMBLLMWIA packonkamu
Knayc LLIMUAT Ha3BaA e€e «ToTeMHbIM CTOAGOM». COBCTBEHHO,
3T0 Ha3BaHWe 06bIYHO NPUMEHANOCb K MHOIOMETPOBbLIM
Pe3HbIM AepeBAHHbIM KOAOHHaM, KOTOpbl€ BO3ABUIaAU
BUECTb MPEAKOB MWHAENUbl CybapkTMku W ceBepo-

3anaaHoro nobepexbst CeBepHOM AMeEPHKM, YKpaLlas Ux B -

HECKOABKO APYCOB M306paXeHUsIMI NTUL, 3BEPEN, AHOAEN U
AaXe pacTeHui. AOAroe BpeMsi moAaraau, Yto obblyai aToT
nvieeT cyrybo MectHoe npoucxoxaeHne. OAHaKO CXOACTBO

TOTEMHbIX CTOAOOB AMEPUKM C M3AEAUAMM M3 BOCTOYHON

AHatoAMK (@ 0BAOMKKM NOAOBHOMO KaMEHHOrO MOHYMeEHTa
B CBOe Bpems packonaAu v B HeBaabl-Yopu) B camom

AEAE MPOCTO MopasuTeAbHOE. C yYETOM TOr0, YTO MPEAKH -

obutatenent CybapKTvku MPULLIAM Ha  aMepPUKaHCKUM
KOHTWUHEHT, 10 HEKOTOPbIM AaHHbIM, MOPAAKA 15 ThiC. AET
TOMY Ha3ap, HampaliMBaeTcs BbIBOA O TOM, UTO 06blyai
COOpyXaTb Takue CTOADbI y HUX W XuUTener AHaToAMM
BMOAHE MOXET UMETb 00LLME KOPHHU.

Borv, kak M3BECTHO, 0buTaloT Ha Hebecax, Cpean
3Be3A. Korpa 6biAvM onybAMKOBaHbI MepBble Pe3yAbTaThl
packonok Ha [Eébekau-Terne, OHU TyT Xe MPUBAEKAU
BHUMaHWE aAENTOB  apXe0acTPOHOMUM: YK = OYEHb
MHTEPECHO MOMbITaTbCA MPOCAEAUTb, HE CBA3AHbI AM
HaWAEHHble TPaHAMO3HbIE MOCTPOMKKM CO 3BE3AHbLIM
Hebom, AyHoW, COAHLEM - MOAOOHO Meraautam
CTOyHXEHAXa M eMy MOAOBHbIX COOpyXeHuit. MoABKUAKCH

nyoAMKaUMM O TOM, -4YTO PACTMOAOKEHWE HEKOTOPbIX

CTO;\608 OnpeAeneHHO CBA3aHO C CO3BE3AWU

oo,

BceneHHas), NpoCTPaHCTBO, Bpems!

A AntponomopdHbiit

A Xpam D, Bup cBepxy -
(no K. Wimuaty).

ONOPHbIii CTON6 -
c u3o6paxkeHuem
KMCTeN pYyK U nosca,

K KOTOpOMY criepean
npukpennesa wKkypa~
MEJIKOr0 JXMBOTHOTO.
OcHoBaHue yKpalieHo -
PUCYHKaMU NTULL. Mo

w
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JKN3HbL HA BEMANE

1306paxKeHUaAMU

6bIKa, NUCULbI U anCTa
(no . Metepcy
u K. Wmuary).

(NpuyYemM MMEHHO B KOHbUIypaLmmn Toi anoxu). Mpobaema
C TaKUMUK «TPUBA3KAMW» 3aKAKOYAETCH B TOM, YTO Xpambl,
KaK YXe YETaHOBAEHO, UMEAU KpoBAD. COBCTBEHHO, OHa

Kak pa3 onupanacb Ha Te CTOADbI, KOTOpble, MO 3aMbICAY-

apXeoacTpoHOMOB, OToOpaxaAn MOAOXKEHWE HeBECHbIX
cBeTUA. CAEAOBATEABHO, HAXOAACH BHYTPM STUX 3AaHMUI, eABa
A1 MOXHO ObIAO HabAOAATb 3BE3AHOE HEHO0. OAHAKO TO, UTO
npW CTPOWUTEABCTBE YacTU XPaMoB SIBHO ObIAO YYTEHO MX
MOAOXXEHWE OTHOCUTEABHO-CTOPOH CBETa, OCTAETCH GpaKfoM.
Ho elle unHTEpecHee onpepeAuTb mMecTo «[lysaTtoro
XOAMa» B APEBHEN WCTOpuU. PasymeeTrcsi, yyeHble
NPUNOMHWAM, YTO B 3aNMCaHHbIX HA MWHSAHBIX TabAUYKaXx
AereHAax ApesHero Lllymepa roBoputcst o Tom, GyATo
3EMAEAEAME U CKOTOBOACTBO, @ TakXe TKAyecTBO ObIAO
NPUHECEHO AOAAM C HEKOM CBALLEHHON [opbI (Y LyMepoB
3T0 CAOBO 3By4Yano kak Du-Ku, a y akkaaues - dul-kug).
Ha atov Tope XuAM AHYHHaKK - «MpuLleALine ¢ Hebec»,
«A€TU BOroB», B UMCAE AESHUM KOTOPbIX OBIAO HE TOABKO
pacnpocTpaHeHWe 3eMAEAEeAWs, HO W - BHWMaHue! -
CTPOUTEABCTBO NepBbIX XxpamoB. B Llymepe xpambl
NoYMTaAuCh KaK Xuauwa 6oros. Tak BOT, BHayane
«AE€TU 6OroB» COOPYAMAM OBOLLIMI XpaM-XUAULLE, @ NMOTOM
3aHANMCb  MHAMBUAYAAbHBIM  «XP@aMOCTPOUTEABCTBOM.
WUCTOpUKM  yXe 3aMEeTUAM OMPEAEAEHHOE CXOACTBO
MEXAY 3TON AereHAOW W ToW KapTMHOM, KoTopas Obina
OTKpbITa B pe3yAbTaTe packonok Ha [ébekau-Tene,
pacrnoAoXeHHOM BAOGaBOK BOAM3WM BbiCOKOro (6oree
1500 m Hap ypoBHEM MOpPS) NOTYXLLIErO ByAKaHa — ropsl,
KOTOPYIO cenvac umeHytoT Kapaaxa-Aa. Yto 1 NOHATHO:
3a ThICAYENETUS 3AECb CMEHUAOCH HE TOABKO HaCeAneHwue,
HO U 13blKW, HAa3BaHWA rop U XOAMOB. TeM He MEHEe, UTo-
TO OT AeTeHAapHOM Du-Ku, kak BUAMM, OCTAAOCh.
M306paxeHnss Ha ctonbax MHOrAa MO3BOAAIOT
NPeACTaBWUTb, KaK OAEBaAUCb B OMPEAEAEHHbIX CAyYasnx
ApP€eBHUWe obuTatear aToro Mecta. NprBAeKaeT BHUMaHWe

B Hauane Vil ThicAUENeTHA A0 H.3. XPAMOBbIA KOMNNEKC

[é6ernu-Tene yTpaTun npe:kHee 3HaueHne. Ho oH He ObIn
'MPOCTO NOKMHYT U 320bIT, UT0GbI NOCTENEHHO PAa3NYLIUTLCA
B pe3ynbTarte ecTeCTBEHHOI0 BhbIBETPUBAHMA. OH ObIn
HaMepeHHo 3achbinal 300-500 KyGoMeTpamMu IPYHTA.

- ¥ Onopsblit cTon6
- Xpama ¢ penbegHbIM
- u3oGpameHnem

B Jmcuqbl :

OAEXADI»

cTeAa C BbIPE3aHHbIM Ha Hel MofCOM - COCTaBHbIM,
yKpalleHHbIM No  60KaM pPe3HbIMU  HaKAaAKaMu,
BEPOSATHO, BbIMOAHEHHBIMU W3 KOCTU. JTOT MaTtepuan
3AECb UMEACA B M300WMAMM, a pe3libl HaWAEeHbl Cpeau
MHOTOUMCAEHHOIO MHBEHTApPs B XOAE PacKomnok. Tak uto
U3roTOBUTb TaKNUE HaKAaAKU MECTHbIM YMEAbLAM 6bIAO
BIMOAHE M0 CUAAM.

Tam, TA€ AOAKHA pacrnonaratbCsi Npsxka, Mbl
BUAVM- MPUKPENAEHHYIO K ROSCY LUKYPKY HEBOAbLLOIO
3BEpPbKa — BEPOATHO, BCE TOM Xe BE3AECYLLEN AUCULLbI,
MPUKPLIBAIOLWLEH HWXHIO 4YacTb TeAa  YAQUYAMBOIO
OXOTHWKa. BHU3 CBELUMBAIOTCA XBOCT W ABE AaMku, a
rOAOBA CXEMAaTWUYECKU M30BpaxeHa BMECTO MPSKKM.
He BMnoAHE MOHATHO, YTO 3TO - MOBCEAHEBHasA «bopma
WAM Xe Takum 06pas3om OAEeBaAUCH Mpw
NMPOBEAEHUW PUTYaNOB. Ha NAeun YenoBEKa HaKUHYTa He
TO py6a|.uKa He TO MAaLL, MPUXBAYEHHAs B TaAUU NOACOM

30 BceneHHas), NPOCTPaHCTBO, BpeMS

KHyTas cnepeau. MHTepecHo OTMETHTb, 4TO Ha.

A 0puH 13 MeranuToB, HailAEHHbIX B KAMEHONOMHE
B6au3mn Fé6eknu-Tene, 6611 0CTaBNEH HA MecTe A06bIYN
M3-3a TOTO, YTO OH TPECHYJ NPM NONbITKE NOAHATbL €ro
ANS TPAHCMOPTUPOBKM K CTPOsLLEMYCA Xxpamy (TPeluHbi
MOKHO 3aMeTUTb B Ja/ibHEeM KOHLie MeranuTa).

aHTponomopdHow ctene 3 Hesanbl-Yopu cnepeamn bbina
n3obpaxeHa nopobHas oaexpa. B cayuae Mébeknun-Tene
B MOAb3y pyballKM CBUAETEALCTBYET ABOWHAs AUHUSA,
BpoAe Obl OrpaHnuMBaloLLas PykaBa OAEXAbl Ha pyKax,
BO3AOXEHHbIX Ha XWBOT. BrnoaHe BO3MOXHO, OAHakKo,
YTO 3TU AMHUKM Ha camMoM Aene u3obpaxatoT BpacaeTbl —
Takme YKpalleHUa WU3BECTHbl C APEBHEro KameHHoro
Beka. 1 BeAb HEAb3A UCKAKOYATb TOro, YTO 3AE€Cb BOBCE U
He YEeAOBEK HapMCOBaH, a 60XECTBO, OAMH U3 TEX CaMbIX
AHYHHaKOB...

0cob60 cnepyeT OTMETWUTb, YTO Ha CKAOHAX ropbl
6OTAHUKWU HaLLAK AWNKYKO TMLWeHuly - reHetnyeckoro
npeAKa 3Toro MOMNyASPHENLLEro KyAbTYPHOroO 3Aaka.
OHa npowu3pactaeT, Kak U OAMHHAALATb TbICAYEAETUN
TOMY Hasap, Kak pa3 HEeMOAAAEKY OT «wKWUAWLL 60Oros»,
BHOBb 06peTEHHbIX B kOHue XX Beka XxpamoB Ha
F€bekan-Tene. KcTatu roBops, B TOM, UYTO 3EMAEAEAUE
B Meconotamuu pacnpocTpaHsAAOCb UMEHHO C ceBepa
Ha tor, OoT uctokos Turpa v EBdparta, apxeonorn He
COMHEBAIOTCA YXXe AaBHO.

Tak 4TO BNOAHE MOXET 6bITb, YTO yYEHbIM U B CaMOM
AENe, KaK rOBOPUTCA, KPYNHO MOBE3AO, U OHU HaKOHEL:-
TO HalWAM TO CamMOe MeCTO, FAE MNPOU3OLLEN KPYyTOM
MOBOPOT B WMCTOPUM, MPUYEM He TOoAbko Llymepa, HO
n Erunta, EBponbl, 3anaaHow A3un - T0 ecTb A0Bpon
noAOBUHbI Bcero Ctaporo Ceerta. Hawau Ty camyto ropy,
Y NOAHOXbS KOTOPOW BbIAM MOCTPOEHbI MEPBbIE XUAULLA
60roB... Kak 3T0 yacto CAyyaeTcs, OKa3aAoCb, YTO 3a
HEBEPOATHO APEBHWMU M, Ka3anoCh Obl, cosepLueHHo' s
HenpaBAONOAOGHBIMU AETEHAAMK CKPLIBAKOTCH BIIOAHE
peanbHble WCTOpUYecKne cobbiTUA. BbirAsAMT BecbMa
BEPOATHbIM, YTO  MMEHHO CO = CKAOHOB  MOTYXLUETO:
B He3zanamsaTHble BpPEMEHa ByAKaHa W  HayaAoCb
pacnpoctpaHeHne 3emMAepenns, 6e3 KOoToporo UCTopus
yeAoBeYecTBa, HeCOMHeHHO BbITAAAEAE Obl NO-MHOMY.

K Téb6ekan Terlé yxe np0/\o>Ke ba-_».TypwcmquKwe b
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MapLpyTbl. Cam «My3aTbli XOAM» Tenepb 0OHECEH KO-
AKOYEN MPOBOAOKOW, M MPOCTO Tak MOOPOAUTE MO HEMY
yXxe He noAyyuTcs. Aa ato 1 Hebe3onacHo: raybuHa pac-
KOMOB MeCTaMu AOCTUraeT HECKOAbKMX MEeTPOB. Kpome
TOro, 0OKa3anoCb, YTO penbedbl MPUBAEKAW BHUMaHWE
noxutuTenen ApesHoctern - B 2010 r. OHM yTalLuUAW
OAHY U3 NAUT C M306paxeHMeM YEAOBEYECKON FOAOBbI
M XKMBOTHbIX. [PULLIAOCH OrpaHuWuMBaTb AOCTYN Ha
PacKOMKK CAyYanHbIX NOCETUTEAEN U OPraHWM30BbIBATb
HaAEXHYIO OXpaHy.

BbIAv NPOAOXEHbI MPOYHbIE, 3a60TAMBO OFPaXAEHHbIE
MOPYYHAMM MOCTKM, N0 KOTOPBIM MOXHO MPOWTH 1 pac-
CMOTPETb OAMH M3 PackonoB. YacTb penbedoB NpUKpbITa
AEPEBSAHHBIMU dYTASIpaMKU — pecTaBpaTopbl NbITaTCH
3alUNUTUTL  YHUKaAbHble apTedakTbl OT  HEMOTrOAbl.

WioHb 2013

>K3Hb HA 3SEMAE T

AN TEX Xe LeAer Hap pPacKomoM COOPYASiT HaBec,
KOTOPbIM MPEAOXPaHWUT OCTaTKM XPaMoOB OT AEWCTBUS
COAHLU@ M AOXAA. Mocae 3TOro, BEPOSATHO, MOXHO Byaer
0CcBOOOAUTE peAbedbl OT BPEMEHHbIX YKPbITUIA, @ noka
‘AMOGONMBITCTBYIOLMM  PUXOAUTCA  AOBOAbCTBOBATLCSH
HEMHOIMM, Aa €lle OrPOMHbIM KOAMYECTBOM KHWUI MO
apxeonornn AHATOAUN U HyTeBOAMTeAeVI, HU OAUH U3
KOTOPbIX Tenepb He 06xoauTcss 6€3 yNnoMUHaAHUS 3TOro
YAMBUTEABHOTO MecTa.

Ha dpoTorpadusx, AOCTYNHbIX B UIHTEPHETE, Mbl BUAKUM

KpacCHble AMKWE MaKW, LUBETYyLINEe Y NOAHOXUA APEBHUX -

CTOAGOB C M306paxeHnamMu AUC, 3yOpPOB U KabaHOB.
HaBepHoe, TOYHO Tak Xe 3aLBETaAu OHU U B Te BPEMEHa,
KOTA@ AIOAM BMEPBbIE MPULIAM CHOAQ, YTOObI MOCTPOUTHL
nepBbIe XUAWLLA ANA cebAa 1 AAS CBOMX BOTOB.

Kpbiwy. Yacte

- uK. Wmupty).

<3 LEeHTpe CHUMKA -
cT0n6, € penbedHbIM
n306paKeHnem.
NUCULBI,
noAAEePXKUBABLLMIA

——e

penbedoB 3aumieHa
0T BO3AeNCTBUA
OKpY)KaloLiei Cpesbl
cneyuanbHbIMN
yTnapamu.

=
i

V_ ®DparmeHT cTensl
C u3o6paxkeHnamm

NTUL U XKUBOTHOTO;
tparmeHTbl XxpamoBon
CTeHbl! ; : - ]
(no ix. Metepcy
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ME30NUT

Mup B 3noxy ébeknu-Tene

. CEBEPHAA.
.~ “JAMEPMKA

:i KnoBuc

\ Mekcnka
et €Y AKAH

VYOUI0BHbBIE
O0BO3HAYEHMA

CenbCKoe X03AMCTBO:
niweHnya, AYMeHb,
yeyeBmua, puc

Kepamuka

Bbinac gomawiHero
CKoTa. [lomMawHue
JKUBOTHbIE

KynbTypHble pacteHus

Metannyprus

—-3aBeplueHnedNoxu
Banpaaitckoro onefieHeHus

_JOANbHWA BOCTOK
13000-10500 - Hayano BbIpalwmBaHma
NIWeHNLbI, AYMEHSA U YeyeBULibI
Ok. 12000 - nepBas KepamMuKa

——

11000

JIET TOMY HA3ADL

BceneHHas), NPOCTPaHCTBO, Bpems!

Konymbusa
GUELEES

U HOKHAA S
' AMEPUKA

&

AHATONIMA
. Hauano semnegenus

AAbHWIA BOCTOK, ANOHUA
MosBneHue KepamMmnku

MEKCUKA
Bbipawusaxue abiHu

10000

JIET TOMY HA3ADL
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-
Pocema
OneHeoCTPOBCKUMN
w * MorunbHuk

YkpauHa
MwupHoe

Eruner
HaGTaimnaﬁﬂ

N306peTeHue nyka
u cTpen

CAXAPA

Hauano Bbinaca
LOMaLIHEro CKoTa
MNepBas kepamuka

IOAJIbHUI BOCTOK
10500-9000. lomawHue
JXUBOTHbIE — OBLbl,
CBUHBbYU

EBPOMNA

OK. 9000 - KynbTypHbIE
pacTeHua u gomaluHue
JXMBOTHbIE B Ha bankaHax
MNosBneHue KepaMnKu

B EBpone

Ok. 9000 Havyano
BbIpaLUBaAHUA MPOCA HA
Tepputopuu Kutas
MNosBneHue metannyprum
B AHaTtonuu

EBPOMA

MoaBneHue metannypruun
Ha bankaHax

A3UA

Ok. 8500 Havano
BbIpalyMBaHUA pUca
MoaBneHue Kepamuku
0XXHAAl AMEPUKA
BbipawmBanue kaprodens
1 60608

AMEPUKA
MoaBneHue Kepamuku
B A0JIUHE AMAa30HKU

9000 3000 7000

JIET TOMY HA3AL JIET TOMY HA3ARL JIET TOMY HA3ADL
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KHWUTY HA ACTPOHOMUYECKYIO TEMATUKY

[022. F'pun B. CkpbiTasi peanbHOCTb.
ABTOp puCYeT yaMBUTENLHO GoraTblid

MU MYNbTUBCENEHHBIX W Npeanaraet
yuTaTensM nNPOCNeAoBaTb BMECTE C HUM
yepes napannenbHble BCENEHHbIE N0 MyTw,
BEAyLLEMY K MO3HAHWIO UCTMHBI.

TMHI:‘FBB}DL&. B025. BepHaukwii A.

] TauHcTBeHHas nnaHeTa
3emns.

Hawa nnaHeta xpaHut

elle Hemano TaitH. dta
KHWra pacckasbiBaeT

00 YAMBUTENbHBIX,

MOPOiA HEMOCTUXUMBIX
ABNEHUSX, HAOMOAAEMbIX B
atmocdepe, ruppocdepe n
nutochepe 3emnn. YueHble
MbITAIOTCS HAWTV UM OGBSICHEHNE, OfiHA TUNOTE3a
CMeHsieT apyryio. Ho 1o cvx NOp 0BHO3HAYHOTO
PelLeHIs 3arafiok NnaHeTbl N0 MMeHn 3emns y
HUX HET.

Bpafian MPHH

‘!’Ht”fnﬂlﬂ}l

BCENEHHAA

CynepcTpyHbl,
IThIE pa:iMEJOCT“
oy
IKOHYaTe

[021. Fpun b. AnerantHas Bce-
nexHas. CynepcTpyHbi, CKpbiTbie
pa3aMepHOCTY 1 MOUCKM OKOHYa-
TeNbHOI Teopuu. Coyetas n3noxeHue,
CTONb X€ 3MEraHTHOE, Kak W 06bsICHEHNS,
[laBaemble Teopueil, aBTop CPbIBAET 3aBECY
TaWHCTBA C TEOPUM CTPYH, NPEACTaBNAs
mupy 11-mepHyto BeeneHtyio, B KoTopoi
BCS MaTepus NopoxXaeHa Bnbpauysimm
MUKPOCKOMUYECKNX NeTeNb SHEPTUN.

5027. BopoaeHko B.A.
Ot BonbLuoro B3pbiBa
KKM3HU. JKCKYpC

B MUPO3AaHMe.

B HacTosiLuei kHure
KparTKo Manaraiotcs
CBELIEHMS 0 TOM, KaK

1 KOT[1a BO3HWKNIA HALa
BcenenHas, ConHeyHast
c1cTeMa, Kak 3apoxpa-
nach W passuBanach
XU3Hb Ha 3emre, kak No3HaBasICsi BO MHOrOM
€L1e Masou3y4eHHbIA MUp.

or,

ﬁ':

BOﬂbI.HOI'O
B3PbIBA

PA3YMHAA HW3 5
BO BCENEHHQ

¥010. Ynemwnaiipep . PazymHas
XuU3Hb BO BcenenHoit. AsTop
MbITAETCS 0ObEANHUTD 3HAHMS,
HaKOM/EHHbIE YENI0BEYECTBOM

B Pa3nnyHbIX 0611aCTsX — acTPOdU3NKe,
Broxummun, reHeTuke, reonorum. Ho B
KHUre, KaK 1 B COBPEMEHHO Hayke, HeT
OTBETa Ha BOMPOC, YTO Xe Takoe pasym
11 KakoBa BEPOSTHOCTb BO3HMKHOBEHMS
Pa3yMHOIA XW3H1 BO BCeneHHoM.

B030. BaitHGepr C.
Meutbl 06 OKOHYa-
TENbHON TEOPUM.

B cBoeit knure

aBTOP [J13€T OTBET Ha
VHTPUIYIOLLVE BOMPOCbI:
«[oyemy Kaxaas nonbIT-
Ka 0BBSCHUTb 3aKOHbI
MPUPOLbI YKa3bIBAET HA
HEOBXOAVMOCTb HOBOTO,
6Gonee rny6okoro
aHanmaa? Moyemy camble JyyLume TeOpUm He
TO/bKO JIOMMYHBI, HO 1 KpacuBbl? Kak noBnusieT
OKOHYaTeNbHas Teopust Ha HaLue Gpunocodcekoe
MMPOBO33peHe?»

B010. BuneHkun A. Mup MHOrMX MMPOB.
B cBOEI1 MONyNSPHO HANMCAHHOI KHUre Npo-
deccop yHusepcueta Tadrca (CLLIA) Anexc
BuneHKkuH 3HaKoMuT yuTarens ¢ nocnegHuMun
Hay4HbIMI IOCTVXEHNSIMM B CEpe KOCMO-
IOV 1 U3NaraeT COOCTBEHHYIO TEOPHIO,
J10Ka3bIBAIOLLYI0 BOSMOXHOCTb 1 [iaxXe
BEPOSITHOCTb CYLLECTBOBAHMS BECUNCIIEHHBIX
NapaneNbHbIX BCENEHHbIX. BbIBOAI M3 ero
rUNOTE3bI OLLEIOMAALOT. ..

HOBUHKa!

B015. Bnagummpckuii
B.M., TemypbsiHu H.A.,
Maprtbiniok B.C.
Kocmuueckas norona

1 HaLLa XU3Hb
HayuHo-nonynsipHasi Mo-
Horpadusi, pacckasblBa-
10135 O BAVSHWAM aKTVUBHO-
¢t ConHua Ha LMpOoKwiA
Kpyr Gronornyeckux
sIBNEeHuiA. MpuBeaeHbl cee-
[IeHns1 O CONHEYHOM AKTUBHOCTM, MEXMNaHETHOI
Cpefe 1 BaXHeiLMX 060/104Kax HaLLei MiaHeTbl,
3aLUMLLAIOLLVX ee OT BO3MENCTBIS Kanpu3oB
«KOCMIYECKOIA Morofibl». M3noxeHb! Aorakm
aBTOPOB O MPOVICXOX/EHUN aCTPONOrUN.

[040. FappHep M.
Teopus
OTHOCUTENLHOCTH ANSt
MWUIMOHOB.
B 310/ KHUre, HaNUCaHHOM
BblJAIOLLMMCS aMepu-
KaHCKVM MaTeMaTikom 1
nonynsipu3aTopoM Hayku
MaptuHom Fapaxepom,
13naraetcs creLyanbHas
<4 11 06LLas TEOPUS OTHOCK-
TENbHOCTW. ABTOP B YBNIEKATENbHOI U JOCTYMHOM
bopme pacckasbiBaeT 06 UCTOPUYN €€ BO3HUKHO-
BEHWSI, FOBOPMT He TOMbKO 06 YXXe YCTOSIBLUMXCS,
BCEMU NPUHSITBIX MONOXEHWSIX, HO 1 O PA3NIN4HBIX
CrMOPHBIX BONPOCAX.

HoBUHKa!
(1A

HoBUHKA! [018. Fpu6 A.A.

S OcHoBHble npepcTas-
JIeHusi COBpPEeMEHHOM
Kocmosnorum. B Hacro-
flLem y4ebHoM nocooum
13NOXEHbI OCHOBHbIE
npe/cTaBneHns coBpe-
MEHHOW PensiTuBUCTCKON
KOCMOMIOTVM.
[Ins CTY[EHTOB CTapLUnX
KypcoB duanyeckux da-
KyNIbTETOB YHUBEPCUTE-
T0B, HakasaBpoB 1 MarvCTPOB MO CrIELMANbHO-
cTu «TeopeTnyeckast pUanka 1 acTPOHOMMS.

COBFEMEHNOR
KOCMOM0IHH

S

[020. Fpun B.

TkaHb KocMoca.
MpoctpaxcTeo,
BPEMS 1 TeKCTypa
peanbHocTu. bparian
PYH — 0VH 13 BEAYLLMX
DM3VKOB COBPEMEHHO-
CTV — NPUIMALLAET HaC

B 04EPEIHOE YAVBHTESb-
() Hoe nyrewecrsue Bry6b
MUPO3[iaHKs, KOTOpoE
TIOMOXET Ham B COBEPLLEHHO MHOM paKypce B3
HYTb Ha OKPYXAIOLLIYIO HAC AEVICTBUTENBHOCTD.

B KkHure paccMarpusatoTesi pyHIaaMeHTasbHbIe
BOMPOCbI, KACAIOLUVECS KNACCYECKON pranku,
KBAHTOBOW MEXaHKM 11 KOCMOSIOTIN.

TERCTYPA
FEAJIBHOCTH

[030. Fonp6epr A.
Bcenennas. Pykoeop-
CTBO N0 3KCnAya-
Tauum. Kak BbDKuTb
Cpeay YepHbIX AbIp,
BPEMEHHbIX napa-
[IOKCOB M KBAaHTOBOW
HeonpepeneHHOCTH.
97a KHUra — uaeanbHbli
nyTeBOAUTENb MO CaMbIM
VHTPUIYIOLLMM BOMPOCaM
COBPEMEHHO PU3NKM.
Omop, napapnokcanbHOCTb, yBAEKaTenbHOCTb
11 [LOCTYMHOCTb U3NOXEHWS CTABST 3Ty KHUY HA
0y nosky ¢ 6ectcennepamm §1.Mepenbmaxa,
C.Xokura, b.BpaiicoHa u b.MpuHa.

3030. 3axapos B.
Taroteuune. OT
ApucTtoTens go
iiHwWwTeNnHa.

B aToM yyebHoM
nocobuu uanaraetcs
pensTuBMCTCKast
mexaHuka. OCHOBHOE
BHUMaHWeE yaensercs
TEOPUM TAFOTEHUS U
KOCMOsIoruu.

KHura paccyutaHa Ha
npenozasatesei u CTyAEHTOB BY30B; Takxe
OHa By/AeT nonesHa yuuTensm 1 yyawmmes
CTapLUMX KNaccos.

SAHLITEAHA

3040. Mep. 10. Ka-
caTKuHa u ap.
3Be3afbl U NNaHeTbl.
WnnioctpupoBaHHas
3HUMKNoneaus.

31a aHUMKnoneams
pacckaxet pebeHky,
KaK BbIFISASAT NaHeTbl
ConHeYHOM CUCTEMBI,
noYeMy UMEHHO Ha
3emrie 3apoannach XuaHb, kak NPaBuiIbHO Ha-
6100aTb CONHEYHOE 3aTMEHME U Te HAXOAMTCS
Onuxalilas ranakTuka.

KHura npekpacHo UAIOCTPMPOBaHA, COLEPXUT
NoAPOGHLIA CNOBAPb, YTO 3aMETHO YNPOCTUT
3HaKOMCTBO C Heii Ballero pebeHka.

HOBUHKa!

1010. Upnuc .M.
Pesoniouun B acTpo-
HOMMUU, KOCMOJIOrUU

u ¢pu3suke. B kHure B
Ka4ecTBe NoCnenoBaTeNb-
HbIX MEPEeNOMHbIX 3TanoB B
Pas3BUTIM ECTECTBO3HAHNS
BblZeNEHbl YeTbIpe rNo-
GasnbHble €CTECTBEHHOHA-

’ YuHbIE PeBoAoLMY (apu-
CTOTENEBCKasl, HbIOTOHOBCKas, AMHLUTEI HOBCKas
1 NOCTAMHILTEHOBCKAS). Kaxpaas 13 Hux
O[HOBPEMEHHO MPOMCXOANNA B aCTPOHOMMM,
KOCMONOrAM 1 U3NKe, CONPOBOXAASICH
panvkanbHbIM U3MEHEHUEM KOCMOMIOTUYECKUX
NpencTaBneHnin n Gruanyeckoro GyHaaMeHTa.

Pesomoynu

B ACTPOHOMHM
KOGHO nnrilk"‘
W inanke

K020. Kynukosckwi I.T.
CnpaBo4HuK nobuTens
acTpoHoMuK. B crpasoy-
HUKE V3NaraioTes 3aa4m

1 METO/Ibl COBPEMEHHON
aCTPOHOMMM, IAeTCS
onucaHie HebecHbix 06b-
€KTOB — 386311, NIAHET,
KkomeT 1 p. OnucbiBaioTes
METO/1bl aCTPOHOMMHECKMX
HabIofeHui, AOCTyMHbIE to6uTensM. OBLLMPHBIA
CNPaBOYHbIiA MaTepuan NoHOCTbIO 0BHOBNEH

11 OTPEXAET NMOCTIEAHNE AOCTUXEHMS. CripaBodHK
npeaHasHayeH 1 acTPOHOMOB-lobuTeneit,
npenoaasatesiei acTpoHOMUM, Y4aCTHVKOB
ACTPOHOMMYECKVX KPYXKOB, NIEKTOPOB.

J1050. Jleckos J1.B. Hens-
BecTHasi Bcenennas. Knu-
ra nocasilLieHa npo6nemam
COBPEMEHHOIH h13NecKoii
HayKy1 1 MPEACTaBNseT
MPOLOIXEHE TRAWLINIA
dunocodum pycckoro
KocMuama. ABTop fienaet
BAXHbIE LA B HAnpaBeHm
UocodeKoro OCMbICIEHNS
MVPO30aHVs 1 NpeyiaraeT Myt NPeoaoNeHIs pata
CYLLIECTBYIOLLVX CETOHs Npobniem.

Khvira appecoBaa Kak y4eHbIM, TaK 1 LLPOKOMY
KDYy YMTaTeNed, MHTEPECYIOLMXCS npobnemamu
MVPO30aHNS.

HosuHKa! §

MO050. Mioppeii K.,
Lepmorr C.
[Avnamuka
ConHeyHoi cucTeMbl.
KHura n3BecTHbix
CreLvanucToB B 0651acTu
HeBEeCHOI MexaHuKu
K.Mtoppes (Benukobpu-
TaHus) u C.[lepmotta
(CLLIA) nocBsieHa
BaXHeliLLeMy pasaeny aToit Hayku — AMHaMI1Ke
Ten COnHeyHoiA CUCTEMB.

MoHorpadwusi npeaHasHayeHa HayyHbIM
paboTHNKaM, a Takxe CTyIEHTaM 1 acmpaHTam
YHWBEPCUTETOB.

HOBUHKa!

AVHAMUKA
CONHEYHOW
CHCTEMBI

11040. NaHHekyk A.
WUctopus Actpo-
HOMMM. BHumanmio
yuTaTens npeanaraeTcs
KHUra M3BECTHOro
ronnaHACcKkoro acTpoHoma
A.lManHekyka (1873-
1960), B KOTOPOIA
NpOCNEXEHO passuTHe
aCTPOHOMMYECKOI KapTu-
Hbl MMPA. Aarop YKa3blBAET, 4TO YXE B rNy6OKOi

[DPEBHOCTH, 10 MOSIBNIEHNS CUCTEMATUHECKMX
3HaHWIA M0 OCHOBHBIM ECTECTBEHHOHAYYHbIM
JMCLMNAVHAM, aCTPOHOMMUS Bbina BbICOKOPas3-
BUTO HAayKOMA, 1 €€ UCTOPMS OTPAXAET NPOLIECC
Pa3BUTIS YEIOBEYECTBA.

HoBUHKa!

P

[1060. Mapwakos E. A.
Mpoucxoxaexue u

MBS paspuTne ConHevHoi
Co"m:'::H ' cuCTEMbI. TauHCTBEH-
_ HeTens Has MCTOpUS Mpomc-

B XOX[EHWS 1 3BOMIOLNN

ConHeyHoi cucTeMbl, a
TaKXe ee «HaceneHns» —
KOMET, acTeponaoB,
MNAHET 3EMHOA TpynMbl
11 NaHET-TraHToB, METEOPOM/IOB 1 3arafioy-
HbIX MNIAHETHBIX KOMEL, — BOT MaTepuan, Ha ko-
TOPOM CTPOUTCH MHOXECTBO KOCMOTOHMYECKMX
runotes. Knura aapecosana kak creLyanictam
B 00/1aCTV ECTECTBEHHBIX HAYK (aCTPOHOMAM 1
du3nKkam), Tak 1 LIMPOKOMY Kpyry yutatenei.

HOBUHKa!

*Q06LUan CTOMMOCTb 3aKa3a OyAeT COCTOATb U3 CYMMApPHOI CTOMMOCTH KHUT N0 YKa3aHHbIM LieHaM W NAATbl 3a NOUTOBbIE YCAYIH.
www.universemagazine.com




KHWUTY HA ACTPOHOMUYECKYIO TEMATUKY

B.I. CypawH

PAZBEAKA
nanekux nnaHer

C042. Cypavn B.T. Pa3eepka pane-
KMX m1aHeT. MeuTa Kaxzoro acTpoHo-
Ma — OTKPbITb HOBYIO MyaHeTy. PaHblue
3T0 CNy4aNoCch PeaKo — OfHa-aBe 3a
cronetve. Ho B nocneaHee Bpemst
NNaHeTbl OTKPLIBAIOTCS YacTo. B kHure
pacckasaHo 0 TOM, Kak BeJ1Cb 1 BepyTcs
noucku nnaHet B CoNHEYHoM cucteme

11 3a ee npesenamu.

11025. Nepenbmax M.
Habniopenus

1 o3apenus, unu Kak
un3nkm BoISBASIOT
3aKOHbI Npupopabl. OT
Apuctotens ao Hukonbi
Tecnbl. Bce Mbl 3HakoMbl
C OTKPbITUSIMU, CTABLLVMY
3aMETHbIMI BEXaM Ha NyTU
MOHUMAHWS 4esI0BEKOM
33KOHOB OKPYXAIOLLEro Mpa: HauvHasi C I0razikin
ApxvMefia 0 BEM4IHE CUbl, AEVCTBYIOLLEH HA
TIOTPYXEHHOE B XWUAKOCTb TENO, W 3akKaH4vBas
HOBEJLLMMM TEOPUSIMU CKPBITBIX PA3MEPHOCTEN
TPOCTPAHCTBA-BPEMEHN.

]CI‘r Bonesworo eapoiea
A0 yCKOPEBHHOIO

- OT'ReapKoB,
[0 CYynepcTpyH

X020. Xean M.I. HeucroBas
BceneHHas: Ot BonbLioro B3pbiBa
[0 YCKOPEHHOTO paclUMpeHusi, oT
KBapKOB J10 CynepcTpyH. Paccma-
TPUBAIOTCS NPOBEMBI POXAEHUS HaLLel
BceneHHoil B pesynbTare bonbluoro
B3pbIBA, NCCNIEAYeTCs GuHANbHAS CTaaNs
3BOJIOLMM 3BE3L, KOCMUYECKU BaKYYM
KaK aHTUrpaBuTaLys.

[1026. Nepenbman M.
HaGniopexus u
o3apenusi, unn Kak ¢u-
3UKM BbISIBJIFIOT 3aKOHbI
npupogbl. OT kBaHTa A0
TEeMHOiA marepum. Kxura
He MPOCTO 3aXBaTblBaeT —
OHa NO3BOISIET NOYYBCTBO-
BaTb Ce0s MOCBALLEHHbIMM
B BEJIMKYIO TaiiHy. Bmecte
C aBTOPOM Bbl By/1ETE BOCXMLLATLCS KPACOTOM
MWPO3AHUS W YOMBASTLCS HEOXUAAHHBIM
03apeHusiM, MOMOraloLLVIM 3Ty KPacoTy PackpbiTb.
9Ta KHUra pacckasblBaeT 0 BeLLaX, KOTOPbIE Mbl
HE MOXEM YBUETb, HE MOXEM MOHSITb C TOHKM
3peHust 00bleHHOM, GbITOBOM JIOTMKY.

[1009. fAannon C. Atnac 3Be3gHOro
Heba. ATniac npefHasHayeH ns Toro,
4T06bI 06ECNEYNTL NIOBUTENEN AaCTPOHO-
MU BCeii HeoBXoMMOii MHGOpMaLMei,
I'IOSBOHH}OLL[QI?I WM JIerko NpokniaapiBatb
nyTb N0 HOYHOMY Heby. OH BK/IloYaeT
KapThl, OXBaTbIBAOLLME OOMbLUKE YHaCTKN
Heba, 1 bonee AeTaNbHbIE KapThbl KAXAOrO
C03BE3/S B OTAENBHOCTY.

[1027. Nepenbmax
M.E. I. ATIOYEMY
3TO TAK? Duanka
BOKPYT Hac

B 3aHUMATENbHbIX
6ecenax, Bonpocax

1 oTBeTax. B kHure
cobpaHo Gonee

400 3apay-BONpoOCOB
no uauke (BmecTe

C OTBETaMM), KOTOpble
yalLe BCEro BO3HMKAIOT
UNN, O KpailHeii Mepe, A0KHbI BO3HWKATb

Y Kaxzaoro No603HaTeNbHOrO NOAPOCTKA NpK
B3r/Isife BOKPYr ceos.

Al ‘{EMV]
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= 11028.
3 .um. T Nepenbman M.E.
@24 . anouEmy
9TO TAK?
A anEMYQ du3uka B rocTsx
A ! y APYruX Hayk
VS AT g 3aHMMaTebHbIX
ecefiax, BONpocax
1 oTBETAX.
B kHure cobpaHo
6Gonee 400 3apay-

BOMPOCOB N0
du3nke, a Takxe
6uonorum,
reorpaum 1 acTPOHOMMM (BMECTE C OTBETaMM).

1060. MetpoB A.3.
MpocTpaHcTBO-BpeMS
¥ matepusi. BHumaHnio
yuTarens npeaaraercs
MoHorpadsi M3BECTHOrO
COBETCKOr0 u3mka-
Teopetuka A.3.MeTpoBa,
B KOTOPOIA MONYNSIPHO
1370XEHbI OCHOBbI
TEOpUN OTHOCUTENBHOCTY.
Oco60e BHMMaHVe 06PALLEHO Ha UCTOPUIO
PasBUTIS MPUHLVNG OTHOCUTENBHOCTH,
KOTOpOE MPOAOIIXAETCS B HaLue Bpemst v OyaeT
NpOAONXaThbCs B AANbHENLLIEM — BMECTE C
passuTeM GU3NKM.

KHura paccuvrana Ha LUMPOKWIA Ky YATaTenei.

HOBUHKa!

11050.

Mokposckuii B.B.
Kocmoc, BceneHHas,
Teopus BCEro noutm
6e3 dopmyn.

Korga v kak nosisunocs
TOHSITUE «eCTe-
CTBO3HaHMe» B COBpe-
MEHHOI ero TPakToBke?
OxasbIBatOT /1 MaTepm-
abHble Tena BMsIHME

> Ha Bpemst? MoxHo
CO3[1aTb YEPHYIO AbIPY UCKYCCTBEHHO? YTO Bblo
B Hayane BeenexHoii? bynet nu paclumpenve
BcenerHoii npofonxarbcs GeckoHeyHo? Modemy
Mbl HE 3aMeYaeM OCT/IbHbIX M3MEPEHHiA?

CMOC
TEDPHA

LL TR
[0 TEORWH CYNERCTRYH

[1052. NonsixoBa E.H.
Kocmuyeckwii

noner C CONHEeYHbIM
napycom.

Manaraetcs Teopus
KOCMMHECKOro nosneta
C ;iBuratenem ocoboro
THNA — CONHEYHBIM
napycoM, CO3Aa0LLMUM
Manylo, HO HeMpepbIBHO
[JeliCTBYIOLLYIO TAry
Bnaropapsi aBNEHNIO HA HETO CONHEYHOrO
cBeTa. PaccMaTpuBaloTCS MONETI C CONHEYHBIM
NapycoM Kak B OKOJI03eMHOM NPOCTPAHCTBE,
TaK 1 B HanpasneHum nnaxeT ConHeyHoi
CHUCTEMBI — Hanpumep, k Mapcy...

P050. Po3entans U.J1.,
ApxaHrenbckas U.B.
FeomeTpus, AMHaMKKa,
BcenenHas.

Khura nocesieHa
npo6nemam CoBPEMeHHOI
HUM3MKN 1 KOCMONOT UK.
PaccmatpuBaetcs
COBPEMEHHas! reoMeTpust
W ee CBS3b C AMHAMUKOM,
HOBEliLLME MOLIENN 3BO-
niouvy MeTaranaktiku, o6eyxaaetcs npobnema
CTPYKTYpbl HU314ECKOr0 NPOCTPAHCTBA U ero
pa3mepHocTb. Bce atv npobnembl aBTop uanaraet
IS yuTaTenei, 3HakoMbix ¢ 06LLen Hu3nKoii B
06beme KypcoB, YNTAEMbIX B BY3aX.

C045. Cypam B.T. fnna-
MUKa 3BE3/HbIX CUCTEM.
Benukvie actpoHommudeckme
oTkpbITUs Hukonas Konep-
Huka, Tuxo Bpare, MoratHa
Kennepa, Fanuneo Fanunes
TONOXMIN HaYano HOBOW
Hay4HOW 3pe, CTUMYNMPOBAB
PasBuUTIE TOYHBIX HayK.
ACTPOHOMIM Bbinana 60sb-
LIS YECTb 3aI0XUTb OCHOBbI ECTECTBO3HAHMS — B
YaCTHOCTM, CO3[1AHIE MOLIENN MIAHETHON CUCTEMBI
NPV1BENO K NOSIBNIEHNIO MaTEMATUYECKOrO aHamnaa.
BpoLutopa paccynTaHa Ha LWMPOKMIA Kpyr yutate-
JIeif: LIKOMBHUKOB CTAPLLKX KITACCOB, CTYAEHTOB
MAaALLImMX KYpCoB, Y4UTeNen.

HOBUHKa!

Py
MR CHETEM

11010. Liumepmanuc
J1.-X. BceneHHasi no

n nocne Bonbuioro
B3pbIBa.

Hacrosiwas pa6ora nocas-
LLIEHA PACKPbITUIO TaiiHbI
TEMHOW MaTepun 1 TEMHOI
3Heprum. O6eyxpaetcs
BOMPOC «CTPENbl BDEMEH»
1 HaNIM4msi TEPMOZMHAMMU-
YECKOT0 3anpeTa Ha NMyTEeLIECTBIS BO BDEMEHMU.
PaccmoTpeHbl poLiecchl 06pa3oBaHNs ranakTuk
BOKPYT ZPEBHIX CBEPXMACCUBHBIX YEPHBIX AbID.
KHura npeaHasHayeHa st LWMPOKOiA YuTatenb-
CKOVA ayuTOpUN.

HOBUHKA! |
(4 BCENEHHAR

gl do u nocne|
L] Bonbluoro
B3PbLIBA

HOBVIHKB'
__‘. BCEAEHHAA
P BceneHHon

L1011. lumepmanunc
J1.-X. BcenenHasi BO
BCEJIEHHOIA.
lpeanaratotcs HoBble
runoTessl 0 MeCTe Halen
OrpaHNyeHHoI BeenerHoi
B MPOCTPAHCTBE 1 BpeMe-
Hn BeckoHeyHow Bcenex-
HOi, 0 BonbLIOM B3pbIBE,
06 06pa3oBaHNm ranakTuk,
3B€3[l, N1aHeT, 0 paclunpeHn BeenexHoit, 0
noneTe «CTpeNbl BPEMEHN».

KHura paccuutaHa Ha LWMpoKwii Kpyr Yutatenei.

14025.

Livonkoeckuii K.3.
Tpyae! no Bo3pyxonna-
BaHuI0.

PaGoThl BblaatoLLErOCS
PYCCKOrO 1 COBETCKOrO
YYEHOr0, OCHOBOMO-
JIOXHWKA COBPEMEHHOM
KOCMOHABTMKM OTKPbIN
HOBYIO CTPAHWLL TEXHUKM
6€3 CyLLECTBEHHOrO NPUMEHEHNS! AOCTUXEHM
B 0651aCTM MaTeMaTVKV U MexaHuKku. ABTOp uc-
Mo/b30BaJ1 B CBOVX TPYJaX JMLLb apudMETUKY,
anreGpy 1 Havyana aHanmn3a H6ECKOHEYHO MasbiX
BE/IN4UH, 0BOCHOBAB C MOMOLLbIO HYX BCIO
PAKETHYIO TEXHUKY...

11026.

Livonkoeckuii K.3.
Tpyasl no pakeTHon
TeXHUKe.

Becbma 3HauuTeNbHYI0
4acTb 13 0bLLero yncna
CBOUX pabot KoHCTaHTUH
LinonkoBckuin nocegTun
npo6neme NoseToB ¢ NoMo-
LUBH0 PA3MNYHBIX PEAKTUBHBIX
YCTPOICTB. YuyeHblil BbICKa3blBas Noruyeckue
BbIBOfIbI, CAIENaHHbIE HA OCHOBAHMM PEe3yNbTaToB,
MONYYEHHBIX MM C MOMOLLbIO MaTeMaTUYeCKnX
BbIYVCTIEHII 1 C UCMONb30BAHUEM JOCTUXEHMIA
BO BCEX 06/1aCTSIX HAyKU 11 TEXHUKN.

HOBUHKa!

K., A TRORCEIT

4012. Yephun A.A.
Du3nka BpeMeHH.
[oHsTTVie BpEMEHM — OfHO U3
CaMbIX GYHHAMEHTATBHbIX B
HaLLieit cvcTeme 3HaHuiA. B
MPOCTONA W HArMAEHOIA GOpMe,
663 1CTI0MNb30BaHS Mare-
MaTu4eckvx Gpopmyn asTop

@ PACCKASLIBAET O PASBITAN Ha-
YYHBIX MPEACTABNEHUS O HEM,

06 OCHOBHbIX MESIX COBPEMEHHON I3VHECKOIA KOH-
LienLym BpemeHu. JaeTcst M3NoXeH e BAXHEMLLMX
BOMPOCOB VI3VKU, CBSI3aHHbIX C MPVPOZON BPEMEHI:
OHOPOJHOCTb BPEMEHI 11 33KOH COXPaHEHIS 3HEp-
VW, OTHOCHTENIBHOCTb OBHOBPEMEHHOCT, MPOLLITioe
1 GymyLiee BoenieHHoN, CTpesia BpeMenM....

?

4023. Yepuun A .
BpalueHnue ranaktuk.
Kak ycTpoeHb! ranaktuku?
KakoBo ux mMecTo Bo Bee-
JIEHHOI? Kak 1 Korfia OHu
BO3HMKNU? YT0 «3acTa-
BUNO» WX BpawaThes? B
[LOCTYMHOIA $popme aBTop
PacckasbIBaeT O MOMbITKaX
acTpodu31KOB OTBETUTL
Ha 3T BaXHEALLME BOMPOCHI.

KHura paccyutana Ha LWMPOKWIA Kpyr YuTaTenei,
MHTEPECYIOLLMXCS aKTyaNbHLIMU NPoGIeMamMu
no3Hanus BceneHHon.

HOBUHIKA! |
I

4025.

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

YenoBexa BCerfia MHTEPeco-
BaJI0, [/Ie OH XVBET, OTKyfa
BCE MOSIBINIOCh, ECTb /N
XU3Hb Ha Mapce u yto co
BCEM 3TUM ByJeT faniblue.

B KHure 13noXeHo COBPEMEHHOE NPEACTABIIEHIe

0 BOSHMKHOBEHM 11 Pa3BUTIV BCENEHHOIA; O TOM, Kak
BE/LYTCS MOVICKV XU3HW BHE 3eMIM 1 O pesynbTatax
3TUX NOMCKOB; O hAHTACTUHECKVX CBOICTBAX YEPHbIX
AbID 1 0 TOM, KaK 1X HaXOfiSIT 1 «B3BELLMBAIOT;

0 CaMbIX MOCTIEAHVX OTKPbITUSIX B aCTPODU3IKE.

MoAHbBIN NepeyeHb KHHUT, a Takke HHGOPMaLMIO 06 UX HAAUUMK Bbl HallAETe Ha HalleM canTe
wwWw.universemagazine.com
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HEBECHLIE COBbITHA HIONA

3EMASA B AOEAUN.

B TekyLLeM roay Halla NAaHeTa MPOXOAUT adeAnin (Hanbonee yAaneH-
Hyto oT COAHLIa TOUKy 0pbuTbl) 5 MIOASt OKOAO 15 YacoB Mo BCeEMUPHOMY
BpemeHU. PacctosHne Mexay LeHTpaMu 3eMAn 1 BAnxaiLien 3Be3abl B
3TOT MOMEHT AOCTUrHET 152 MAH. 92 TbiIC. KM, MOCAE YEr0 HAYHET nocTe-
NEHHO YMEHbLLATLCA.

MEPKYPUIA NOAABAIETCA YTPOM.

Caman ManeHbKasd MAaHeTa, MPOMAS HWXHEEe COEAMHEHWE C
CoAHLEeM, BO BTOPOM MOAOBMHE WIOAS MOABUTCA Ha GOHE YTpeH-
HUX CyMepeK HEBbLICOKO HaA CEBEPO-BOCTOYHbLIM MOPU3OHTOM. ITOT
nepuoA ee BUAMMOCTU He OTHOCUTCA K BaaronpuatHbiM. YyTb 60-
A€E yAaUHAA KOHOUIypauusi CAOXMTCS AAS HabAaoaeHur HOonwute-
pa u Mapca - yTpom 22 UIOAS 3TU NMAAHETbI MOXHO OyAeT YBUAETb
MeHee uYeM B rpapyce Apyr oT apyra. [locTeneHHO yay4ywaroTtcs
YCAOBUS BUAMMOCTU BeHepebl (no Beuepam), YpaHa v HentyHa (BO
BTOPOM NMOAOBUHE HOouM); CaTypH, HA0BOPOT, N0 Beyepam 3ax0AWUT
BCE paHblle U paHblle, OAHAKO MO-NpeXHeMy BUAEH AOCTATOYHO
XOPOLLO.

WIOAbCKU ACTEPOMUA,

19 wnoAad KOHOUTypauuto MPOTUBOCTOAHUA nponaeT 130-ku-
AOMeTpoBbIN acteponp ®ropa (8 Flora). Mpu atom oH byaeT Ha-
XOAUTBCH Ha CpeAHeM paccTofiHuu o1 COAHLA, M YCAOBUS AASL €0
HabAIOAEHUI OKaXyTCA AOCTATOYHO OAAronpuATHbIMKM (NpaBAa, B
cpeaHUX wupotax CeBepHOro MoAywapusa oH ByaeT NOAHUMATLCSA
CPpaBHUTEABHO HEBbICOKO HaA ropu3oHTOM). OCTaAbHblE UIOABCKUE
acTtepouabl UMmetoT baeck Huxe 10-i 3Be3AHOM BEAMUUHBI. OKKYAb-
Tauma 3Be3abl 9-1 BeAnurHbl TYC 2315-237 Ha rpaHuLe cO3Be3-
AV TpeyroAbHWKa U AHAPOMEABI B HOYb C 25 Ha 26 UOASt BUAHA B
CPaBHWUTEABHO Y3KOW MOAOCE, LEHTP KOTOPOM MPOXOAWUT Yepes Hox-
Hyt0 YacTb Kacnuickoro Mopsa 1 3anaaHblii KasaxctaH; Ha HOXHOM

Ypane siBAeHUe BypeT HabAloaaTbcA Ha CBETAOM Hebe B mpeapac-
CBETHbIX CyMepKax.

HAYANO AETHEFO METEOPHOIO CE30HA.

MIoHb M nepBas MOAOBUHA MIOAS HE OTAMYALOTCA 0BUAMEM «MNa-
AQIOLLMX 3BE3A», U TOABKO C CEPEAUHbl AeTa 3TO «3aTullube» npe-
pblBaeTCA CPaBHUTEABHO MOLLHbIMKW NOTOKamu O-AkBapua. Wx
MaKCUMYM MPUXOAUTCA Ha 27 WUIOAA U B TEKYLLEM FOAY NPOU3OMAET
HE3aA0ATO A0 MOCAEAHEN YeTBEPTU AyHbl, NO3TOMY HabAlOAATb €ro
6yAET AOBOABHO CAOXHO (0COBEHHO C YYETOM TOTO, YTO B HALLMX LLU-
poTax paavaHTbl 060MX NMOTOKOB HE MOAHMMAKOTCA BbICOKO HaA ro-
PU30HTOM).

o.. ;..c‘.‘.o.. 2 e [ ]

Bugumbiit nyTb acteponaa ®nopa (8 Flora) B utone-asrycre 2013 r.

KAAEHAAPb ACTPOHOMWYECKWNX COBbITUA (NIOAb 2013 I.)

S 1-2"AyHa (@ =0,09) n
3aKpbiBaeT 38e34ay ¢ TeAbua
(3.5™. SIBAEGHME BUAHO
B MonaoBe, Ha lore n 1S
3anase YKpavHbl
S"AyHa (D =0,13)83°
ceBepHee AnbAebapaHa (a

23"AyHa (D =0,12) B 6°
toXkHee Peryaa (o A\bBa,
1.3M

12-14" AyHa (i = 0,44)
3aKpbIBaeT 38e34y y AeBbl
(4,8™ ans HabaoaaTenen
3abarikanes 1 MNpramypbs

Tenbua, 0,8M) 16 3:18 N\yHa B pa3e nepson
1S" 3emns B8 acdenun, B 4yeTBepTun
1,0167 a.e. 4" \yHa B 0,5° 10)kHee
(152,1 MAH. KM) OT UeHTpa Cnukn
ConHua (o Aesbl, 1,0M)
6 13"AyHa(d®=0,03)84° 17 1" AyHa (®=0,60)B4°
to>kHee Mapca (1,5™) loXKHee
7 1"AyHa (® = 0,01) B anoree CaTtypHa (0,6M)
(8 406490 Km OT UeHTpa 18 0" YpaH (5,8™) npoxoanTt
3emnan) KOH(UIrypaumnto CTOSIHUS
8 715 HoBonyHue 19 19"AyHa (D =0,84)B6°
9 4"CartypH (0,6™) npoxoauTt cesepHee AHTapeca (o
KOHUrypaumto CTOSIHNSI CkopnuoHa, 1,0™)

14" MepKypwii B HYKHEM
coeAVHeHUN, B S° Io)kKHee
ConHua

10 18"AyHa (@ =0,06)87°
lo>kHee BeHepsl (-3,9™)

Actepona dropa (8 Flora,
8,7™) B NpPOTUBOCTOSIHUN, B
1,185 a.e.
(177 MAH. KM) OT 3emAn

20 14" Mepkypuii (2,1™)

NioHb 2013

BO3MO>KHOW BUAUMOCTW:
BOCTOK A3epbaiadkaHa,
3anaa TypkmeHun,
3anaaHbii KasaxcTtaH,
IO>KHbIV Ypan

NPOXOAUT KOH(UIrypauuio
CTOSIHUA

21 20"AyHa (@ =0,99)8
nepuree (8 358400 Km OT
ueHTpa 3emMAn)

22 7"Mapc (1,6MB0,8° 27 20"AyHa (@ =0,67)B2°
cesepHee lOnuTepa (-1,9M) cesepHee YpaHa (5,8™)
13" BeHepa (-3,9™) B81° Makcmym aKTUBHOCTU
cesepHee Peryna MeTeOopHbIX NOTOKOB
16:20 BeHepa 3aKkpbiBaeT O>KHble AKBapUAbI
38e3ay TYC 836-521 (KOOpAVHATLI paAVaHTa:
(9,2™). SlBAeHVe BUAHO o =22"00™,
B8 LleHTpanbHOm A3un d = -17°) n CeBepHble
18:15 MonHOAYHVE AKBapuAbl

23 1-2"AyHa (d =1,00) (a=22"36™, 6=0°)
3aKpblBaeT 38e3Ay 3 29 17:43 N\yHa B hase
KKosepora (3,0™) ans nocAeAHen YeTeepTu
HabAloAaTenewn ora 30 9" Mepkypwuii (0,2M) B
YKpaviHbl U MoAAOBbI HanboAnbLuen 3anasHon

25 3"AyHa (®=0,92)85° 3A0Hrauum (19°38°)
cesepHee HentyHa (7,8™) Makcumym bhecka

26 23:15-23:17 Actepona AOArONeprnoANHecKon
SaHa (445 Edna, 14,5™) nepemMeHHow 38e34abl R
3aKpbiBaeT 38e3ay TYC Aesbl (6,1M)

2315-237(9,0"). OBAGCTe  Bpes scemnprioe (UT)

BceneHHas), NpoCTpaHCTBO, Bpems]
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HoBonyHue 7:15UT 8 vons
a MepBas 4eTBEPTH 3:18 UT 16 nions
@ MonHonyHue 18:15UT 22 nions
o
A,
w _/ TMocnepHsis yeTBepThb 17:43UT 29 nionsa

Bup Heba Ha 50° ceBepHOI LUMPOTI:

1 nionsg — B 0 4HacoB IETHErO BPEMEHMU;
15 nionss — B 23 4aca neTHero BpeMeHu;
30 nionsa — B 22 yaca NeTHero BpeMeHu

MonoxeHus JlyHbl gaHbl Ha 20"
BCEMUPHOIO BPEMEHM yKa3aHHbIX AaT

YcnoBHble 0603Ha4YeHUSsI:

;= paccesHHOe 3Be34H0e CKonieHvne
@ LlapoBOe 3Be34HOE CKOomneHne

© ranaktuka

7 Db dy3Haa TYMaHHOCTb

- NnaHeTapHas TYMaHHOGCTb

% paguaHT MeTeOopHOro noTtoka

— 3KAUNTUKA

HebecCHbI aKBaTOP

lNonoxeHunsi nnaHeT Ha opbuTax
Buone 2013 r.

-~

o 3 -
Mapc M ».; 1 :'".'\
Bevepa { 5 ||
o M26¢: ™~ |
 ne S L
\ A / WMr
_r.a‘_c-n:ypm ."I
.'-J.f.‘:;;.'u__ =2
. K).IMLC,D
v §
CarypHa ¥pan s
Hemnryw
! NnnocTtpayum
K —e— j OmnTpusa Apgaiiesa
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BuaumocTb nnaHer:

Mepkypuili — yTpeHHss (ycnoBusa HeGnaronpusiTHbIE)
BeHepa — BeuepHsas

Mapc — yTpeHHsis (ycnoBus HebnaronpusitTHble)
IOnuTep — yTpeHHss (ycnoBus HebnaronpuaTHble)
CaTtypH — BevepHas (ycnoBus 61aronpusaTHole)
YpaH — yTpeHHasa

HentyH — yTpeHHss (ycnoBusi 6naronpusitTHbIe)

DMi12

IO .e &
1eeHoceLl /

KJ‘O”. Buga nnaHet 15 masi 2013 r. \
Mepkypuii BeHnepa Mapc fOnutep
(27.07)

( o -

CarypH YpaH
> -
L J

NioHb 2013 BceneHHas), NpocTpaHCTeo, Bpemst 39

@

AHTapec .
P /.@




€Hb POXAEHMSA MPOLLEA B y3KOM
CeMenHOM Kpyry — TO eCTb B
oAMHouecTBe. XeHa, C KOTOpoW OH
pasoLlencs (HO He pa3BeACS) eLle MOAroAa
Ha3ap, 3BIKHyA@ OKOAO AEBATH, KOTA@ OH
CMOTPEA TEHHUCHbIN MaTy, MO3ApaBHAa
C FOAOBLUMHOW, OH MOMPOCKA NO3BaTh
ApTEMKY, HO MaAbUUK yxe cnain. Bpoae
pPaHO AAA AECATUAETKM... — HUYETO HE PaHO,
Haberancsi 3a CEroOAHs, a 3aBTpa y Hero
BaXHas KOHTPOAbHaS, HO Tbl BEAb HUKOTAQ
He MHTepecoBancs ero yueboi...

Bce paBHO HallAa NOBOA MOAKOAOTb M Ha
3ToM 060pBaTh CBS3b. Bpoae 1 no3apaBuaa,
1 eLle pa3 HanoMHUAQ, NoYeMy Pa3oLLAKUCH.
HaBepHoe, npaBa... A MaAbUMKa OH
BPOAE KaK CTapLUMi NPUSTEAb, C KOTOPbIM
WMHTEPECHO Urpatb, HO CAYLLATbCS BCE PaBHO
Hapo Mamy. M ¢ mamMoi To e caMoe: Ux
CO03 COCTOSIA CMAOLLb U3 AOTOBOPEHHOCTEN U
COrAalLeHWi — Tbl He Byaellib TOro-To U TOro-
TO, @ 1 B3aM€H COrAaLLycb OblTb TOM-TO U TOW-
T0. XOTA 6bl Ha Te TPU roAQ, YTO OHU NPOBEAU
KaK MyX 1 xeHa. Ha pabote ero cnepsa
MO3APABASIAV, @ MO3XE TOABKO LLYTUAM, OH
NoHavaAy CMESINCA CO BCEMU, HO MOHSAB, UTO

40

BceneHHas), NpoCTPaHCTBO, BPeMs!

M 3TO HE CMOXET Pa3buTb BEKOBYHD CTEHY
OTUYXXAEHMSA, CTaA NPATATLCA, OTTOPaXMUBasiCh
ABEPbIO KabuHeTa, BEPHYBLUUCH K ObIAOMY
3aTBOPHUYECTBY.

BocnomMUHaHWA KOAbHYAM CEPALE, MaTy
CMOTPETh PacxoTenoch. Mepea CHOM BbIMUA
TabAeTKW, MPONMUCaHHbIe BpayoM eLle
MECSAL, Ha3aA, Aer, AOATO TASAEA Ha NMOTOAOK
W HE3aMETHO MOTPY3UACH B APEMY.

...113 KoTOPOW BbIpBana BHe3anHas
BCNblLLKa. OH NbITaACs 3aXXMYyPUTHCS, HO
0Ka3aA0Cb, YTO ra3a 3akpbiTbl. ITO elle
MOAYAPEMA, UAK YXXE COH MOA AEMCTBUEM
TabAETOK? — OH HUKaK HE MOT MOHSATD,
MOKyAa He OTKPbIA FAa3a.

Bce cmellanoch: nyabcHpytoLLme LBeTa,
nepeTekaroLLMe OAWH B APYroM, HeyeTkas,
HUKaK He GOKYCUPYIOLLASICA KapTUHKA...

OH He Mor pa3obpatb, rAe HaxoAMUTCS.
MonbITaACA MOAHATHCA — PYKU OLLYTUAM
KUCEAbHYIO BA3KOCTb, MOCMOTPEA BHIU3 —
YBUAEA TO € MHOTOLBETHE, AULLb YyTb
NpUrAyLweHHoe. MNoa HAM - HUYero, oH
napwT, YyBCTBYS NMOAGTAMBYIO TBEPAOCTH
MyCTOThbl, U A@XE MOXET OnepeTbest Ha
Hee. Ha Hem cnanbHoe b6enbe - Malka

 Kupunn Bepenpees

1 nonocatble 60Kcepbl, @ BOKPYr... LiBeTa
nepemMeLlrBaAnChb, PACMAbIBAAWUCH, KAPTUHKA
HUKaK He XeAana NPOACHATLCS.

M Bce xe cTpaxa He 6bln0. BO3MOXHO,
TabAeTKM NOAENCTBOBaAAM. Ero 3anoAHsaAa
Kakasi-To Tynasi, Bsinasa nycrota. Yyscrea
He MPOCHYAUCb, OXUA AULLb PasyMm,

TLLETHO NbITaBLUMMCSA 3aLenuTbCA 3a
HenpaBAOMNOAODOHYO PeanbHOCTb.

Bpoae 6bl OH 3aMeTHA YeroBeYeckue
dUrypbl, TEMHbIE NATHA, CXOXUE C TEMMU,
410 M306PaxatoT abCTPaKLUMOHUCTbI, HE
TO KPECTUKM, HE TO CHEXMHKM, CAUBAACH,
pacToprascb, pacnAeCKMBasCh, TO AU
NPUOAMXKAAUCH, TO AW YAAASIAUCH OT HETO.
EMy BCMOMHUAOCH, Kak OH OAHAXAbI MOLIEA
Ha CTepeodUAbM, HaLENUB CrneLnanbHble
0YKM Ha MPUBbIYHbIE... aXx A, OUYKU. HeT,

MX He BbIAO, OH CHOBa COLLYPUACSH, HO BCE
paBHO He CMOT Pa3rAsiAETb NMyAbCUpYLOLLEE
Cepo-KOPUYHEBOE NATHO, BbIPOCLLEE TAE-TO
CAeBa OT Hero. Kaszanocb, OHO MPOAOAXAET
pacTu.

AylwHas BOAHa NPOKaTUAACh MO TEAY
W TYT Xe 1cyesna, MICKOAOTasi HeBEAOMO
13 Kaknx TAyOUH CO3HaHWS U30LLEALLIUMHU

Wwww.universemagazine.com




AeASHbIMU UroAoUkamu. MATHO nocepeno

- 9AaKasn KAIKCa C MATbIO AeMNeCTKamu,
OTAQAEHHO HanmoMuHatoLas YyenroBeka. OH
He BblaepxaA. Bopox MbicAer nepemMaxHyn
BaA He3blOAEMOM CTAaTUUHOCTU UyBCTB,
BbIAMBLLUMCH B BapabaHHyto Apobb BOMPOCOB:

- Tpae a? OtBetbre! Yt0 NpouncxoamT,
ckaxute xe! ECTb 3aecb KTo-HUOYAB? A1 He mory
HMYEro yBUAETb. KTO-HWOYAb, CKaxuTe, rae A?

fonoC NOABUACA Cpa3y B rOAOBE —
CMOKOMHbIV, YBEPEHHbIN, BbIAEASIOLLNI
KaXAO€e CAOBO, Kak Ha YPOKe MHOCTPAHHOrO.
BepHee, aAna MHOCTpaHUEB. 3aMepeB, OH
obpaTuACs B CAyX. M B TO e Bpems nopyman:
pa3 OH CpallMBaEeT U eMy OTBEUAIOT —
3HauuT, He COH? Beab HMKOTAA Y HEro He
6bIA0 MOAOOHbIX BUAEHUIA. ..

- He yanBasiTech 1 He nyramntech
NPOWCXOASILLIEr0. Balumn 4yBCTBa NPUTYNAEHbI
HaMW CO3HATEABHO, TaK Bbl AyyLLe
BOCMPUMUTE CKa3aHHOEe HaMK. Bbl xopoLuo
Hac noHumaete? — OH KUBHYA 1, MOAYMaB,
OTBETUA «A@» — CyXMM HAATPECHYTBIM FOAOCOM.

- Bbl HaxoAWTECH BHE NMPEAENOB NAAHETHI
3eMAfl, Ha Hallel CTaHUMKU CAeXEHUS. ITOT
OTCEK Bbl MOXeTe Ha3bliBaTb «4peBom» -
3T0 EAUHCTBEHHOE MECTO Ha CTaHUMM, TAe
BOCCO3Aa@Hbl YCAOBUS, CXOAHbIE C 3€MHbIMMU.

- 1 He... - OH 3aMOAYaA BHE3arHo,
MCMyraBLLUMCb COBCTBEHHbIX MbICAEN.

- Bbl npaBbl, Hala cTaHUMA BHE3EMHOrO
NPOUCXOXAEHUS, — HEU3BECTHbIN ABHO
6bIA CNOCOBEH UNTaTb €r0, KaK OTKPbITYHO
KHUTY. - He TpeBoXbTeCh, Mbl HE YMTaeM
BalLWX MNOTAEHHbIX MbICAEH, TOAbKO Te, YTO
obpalleHbl K Ham.

- 3auyem 5 3pecb?

- LecTb AeT Ha3ap Ha naaHeTy 3eMas
6blAa OTMPaBAEHa ouepeAHas AKCNeAuLms
AR BoAnee NOAPOOHOTO M3yueHWs NoBeAEHUs
AtoAen. Cemepo 13 Hac, NPUHABLLMX 0BAMK
N BHYTPEHHUI MUP 3EMASIH, OTNPaBUAUCH
B pa3Hble YrOAKK NAaHeTbl. Bo Bpems
npoueAypbl MUMUKPUPOBAHKA Mbl HACTOABKO
TLWATeAbHO BXMBaeMcs B 06pas, Uto HaumucTo
3abbiBaeM 0 CBOEM MOAAMHHOM «si», U
TOABKO UMM NaMSATH, BCTPOEHHbIV B TEAO,
AKTUBMPYSACh B HYXHbIM MOMEHT, MO3BOASET
BCE BCMOMHMWTb. [IpoaHanM3nMpoBathb
NOAYYEHHbIE AQHHbIE, COMOCTaBUTD MX,
CAeAaTb BbIBOAbI M BEPHYTLCH K MPexXHemy
cebe, AeNICb HAKOMAEHHbBIM OMbITOM. Mbl
CO3HaTEAbHO HE CBA3bIBAEMCH pPaHblue
BPEMEHU C NOCAAHHWKAMMU, YTOObI HE
HapyLWWTb NPUBbLIYHOTO YKAGAQ UX HOBOW
XW3HW, HE MPUBECTU K HENOMPaBUMbIM
pe3yAbTaTaM. K HecuacTbto, B TOM
9KCNEAULIUM UMbl YHACTHUKOB OTKA3aAWUCh
cpabortatb Yepes NATb AET, @ MOCKOAbKY OHM
CO3AaBAAUCh U3 MaTepPUaNOB YENOBEUYECKOTO
Tena, HalUTU UX 0BbIYHbIMK crocobamm
HEBO3MOXHO, — FOAOC MOMOAYAA, 3aTEM

WioHb 2013

npousHec bonee CNOKOMHO, TUXO, B HEM
NMOSABUAUCH A@XeE APYXECKUE HOTKM: — KaK Bbl
y>Xe AOraAblBaeTECh, OAHUM U3 CEMU BbiAn
Bbl. M N03TOMY Bbl AO CHX NOP HE MOXETe
BCMOMHUTb, KEM SIBASIETECH HA CAMOM AEAe.

MonuaHue. Kaxylueecs 6eCKoHEeUYHbIM
MOAYaHue. U ewe Tuwwe:

- Bbl 60nbLIe He LLlenkuH MaBen
AdaHacbeBuY, OAHA TbICAYA AEBATLCOT
CEMbAECAT CEABMOTO FOAa POXAEHMSA. Bbl
npubbian Aoomoi. C BO3BpaLLEHWEM, — FONOC
3aTuX, U MOCAE HEAOATON May3bl A0GABHUA: —
Mbl CHYUMaeM 3MOLMOHAAbHbIN KyMOA.

LLIkBan 4yBCTB BbINAECHYACS, 0OPY-
LLIMACS, 3aTONWA. KapTuHKa 3appebesxana,
6pbI3HYA@ CTEKABILLKAMMW MOAOMaHHOTO
kanerpockona. TeHb ucuesna, pacchbl-
naBLLUK1Cb, 3aTeM cobpanach 1 CHOBa
Mcyesna B LUYMHOM Pa3HOLBETHOM MOTOKE,
NOAXBATUBLLEM U YHECLLEM CO3HaHME.
Bonpockl, TbiCAYM BONPOCOB MbITaAU €0
MO3I, CEPALLE KOAOTMAOCH HEMCTOBO, PYKH
APOXaAM, BCE APOXAAO... OH He BepWA,

He MOr BEPUTb HU EAMHOMY CAOBY. OH He
NOHWMAA NMOYTU HUYETO U3 NPOUCLLIEALLIETO.
U ewe...

- 3710 NpaBaa? — OH XOTEA CNPOCUTb
YTO-TO APYro€, HO 3TOT BOMPOC BblpBaACs
nepBbIM.

- Aa, - TEHb CHOBa BO3HMKAQ B TOM Xe
mecTe. - Ham He3auem Aratb Bam.

- 3HauuT, 310 NpaBaa? 3HauuT, BCe 3T0
npaepa?

- Aa, Bbl BEPHYAUCb, — OH HE CAyLIaA U
HEe CAbILLAA.

- focnoau, HeyXeAMu... BCe... 3T0...
npasaa. Het, 310... - U, BbIAOXHYB, MOYTU
CMOKOMHO: — f1 3HaA, 1 YyBCTBOBAA, fi
olywan ato! C camoro poXxAeHUs 3HaA...
BCErAa... — HOBbIW LUKBAA, U3 KOTOPOTO OH
BbIMABIA COBCEM APYTMM. He uenoBekom,
HaBepHoe. CyLLHOCTbIO. — HaKOHeL-TO Bbl
MPULLIAK 38 MHOW.

- Celyac Bbl OpUEHTUPYETECH HA
Bally AOXHYIO NamsATb. M03BOALTE HaM
pa3bAOKMPOBaTb YM.

- MopOXAMTE, — OH NPOTSAHYA PYKU K
TeHu. — MopoxaunTe. A BeaAb BCEraa BEPUA B
CBOI 0COOEHHOCTb, B TO, UTO OTAMYAET MEHS
OT BCEX OCTaAbHbIX. C camMOoro poxaeHus,
HaBepHoe. YTo A He TakoW, Kak Bce. Apyrown,
coBceM Apyrov. Bbl paxe He noHumaerte,
KakoBO MHe BbINO TaM, BHU3Y, — OH MaXHyA
PYKOW, MaAbLbl TKHYAUCb B BO3AYLUHbIN
Kucenb. - Caenas Bepa, YTo Takoro NpocTo
He MOXeT ObITb, OHO HE MOXET AAMTLCS BCE
BpEeMS$l, BCIO XM3Hb, N30 AHA B AEHb, BECb
3TOT HEBOOOPA3UMbIN KOLLIMAP, TOABKO
3T0 HE AaBanO COMTU C yMa, — OH 3aMOAK
Ha MOAYCAOBE, HO TYT X€ MPOAOAKMA: —
MpocTtuTe, A Hecy Yyllb... MHE HAAO, OY4EHb
HaAO BbIFOBOPUTBLCS.

MAHTACTUKA |

- Mbl noHWMaem, - oTBETUAM eMy. — Mbl
Bac BHMMATEAbHO cAyLlaeM. CKaxeTe TOAbKO,
KOTA@ MOXHO BYAET MOAKAOUWTD UMM,

- KoHeuHo. Bbl He MoxeTe cebe npea-
CTaBUTb A@Xe, KAKOBO TaM, B MOAHOM
OAMHOYECTBE, AAXe HE XMUTb —
cylecTBoBaTbh. Bcerpa npeaoctaBaeH
camomy cebe, poanTEAM HE 0bpaLLanm
BHMMaHMSA, A CUUTAA APY3bSIMU TaKKX Xe
M3roes, Kak cam, NoKa UM He HaXxOAMAOCH
npUMeHeHWe B 06LWEeCTBE — U A CHOBA
0CTaBanCs OAMH.

- MocTowte. MpocTtute, uto Nepebusato
Bac, HO 3TO AOXHas NaMATb.

- Ho kak xe BepHa oHa! U nosxe,

B UHCTUTYTE, U Ha paboTe, KyAa YCTPOUACA
AULLUb NOTOMY, YTO HE MOT HalTH

HWyYero Aydwe. fl He ponTaa, NbiTascb
NPUCNOCOBUTLCA U K AEAY, U K KOAMEKTUBY
- 6esycnelHo. CAOBHO Ha MHe MeAach
Hekas neyatb, CAOBHO 3TOT HepaboTatoLwmi
yun BbIA 3aMeTEH BCEM, KPOME Bac.

- Yun He BUAEH HU 3EMAAIHAM, HW HaM.

- 1 06pa3Ho. Ho MoA YyXAOCTb, OHA...
A NbITancs 3aBECTU CEMbIO, XXEHUACS Ha
BAOBE C CbIHOM, MbITAACSA MPUCTPOUTLCA
K HeW — He NOAYYMAOCh. CAULLKOM
pasHble, AEVCTBUTEABHO C Pa3HbIX NAGHET.
EAMHCTBEHHOE, UTO Hac COAMXKano -

Halwe 6ecnpobyaHOEe OAMHOYECTBO. H
cTapancs 6bITb U XOPOLLUUM MYXEM U OTLOM,
W NPUMEPHBIM PAabOTHUKOM, U AyLLOW
KOMMaHUH, W... U He MOAyYanoChb. HuKoraa.
Bbl noHMMaeTe, A1 AaXe cnan BO3AE OKHa,
0XMAas, uTo Bbl HAMAETE, YBUAWTE, MOMMETE,
KaKoBO MHe, 3abepeTe 0TCIAA...

TeHb noTemMHena.

- Kaxercs, Bally namsaTb Neperpysuan
napannensimu. NMo3BoAbTe, Mbl BCE Xe
pa3bAOKMpPYEM Yu.

- Aa, koHeuHo. lNoHnmaeTe, paxe
MO€ TeAO - OHO CaMO Ka3aA0Ch YYXAbIM
3TOMy MUpY. A yacto BoAeA, 3a NOCAeAHNEe
roAbl BOBCE 3apaboTan CTEHOKapAMIO (1
3TO B TPMALATb NATL!), MEXNO3BOHKOBYHO
rPbIXY, NOCAAUA 3PEHUE U MOACEA Ha
yCrnokouTeAbHble. Koraa A caaBan aHaAU3bl,
Bpauu YAUBASIAUCb, BUASA TO, YEro 'y
3A0POBOr0 MOAOAOIO YENOBEKa ObITb HE
AONXKHO.

- K coxaneHuio, cospaBaemble HaMu
3eMHble Tena HEAOATOBEYHbI, XOTb U B
TOYHOCTM COOTBETCTBYHOT OPUTMHANAM.

- BepHo, noatomy A uyBcTBYtO cebsi
CTapUKOM, APSXABIM Y BECMOMOLLHbIM...

- N 1yT Xe cnpocua: - Ho nouemy meHs
WUCKAAW TaK AOATO?

OH yCAbILLIAA B3AOX — UAW Tak cpaboTan
HEBEAOMbIN TPAHCAATOP, NEPEBOASLLMN
MbICAM B €ro pa3ym? HaCKOAbKO Xe
OH OTAMYaeTCs OT 3eMAAH? HaBepHoe,
cTaHeT NoA0OEH 3ToW TEHMW... MIAK 3TO AULLb
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HeyAauHoe oTobpaxeHue, B TOM YMCAE U ero
HE3eMHOW CyLLHOCTU?

- Aa, cAMLLKOM AOATO. Bes unna npw-
XOAMAOCH UCKaTb MHAYKTMBHbBIM METOAOM,
BbICaXWBasACh U CAMYas NOPTPETLI. Beab
Bbl MO AOATY CAYXObl 0683aHbl 6bIAM YacTo
nepeesxarb ¢ MecTa Ha MecCTo.

- fl He nepees3xan, 1 POAUACS, BbIPOC U
XEHWUACS B OAHOM FrOpOAE.

- HeyxT0 paxe HanoMWHaHWe oTkasano?
MAoxo, coBCEM MAOXO...

- Aa, 6bINO OYEHb MAOXO, — OH B3AOXHYA.
- Ho Tenepb A Aeuy AOMOW, BEPHO? A CTaHy
APYTMM, A1 BepHYCb K cebe. A HakoHel-

TO B3AOXHY C 0OAErYeHMeM, OCTaBUB KOLL-
MapHbIM MUpP No3aan. CKaxuTe, a Kak xe

A1 BbIMASXY Ha caMoM Aene? Mynblii Bonpoc,
A NOHUMaLO.

- HuckoAbKo, 06bIYHbIN. YenoBeueckum
3pEHNEM Hac He YBUAETb, TOABKO TEHU
Ha COAHLE M BAEAHBIE CMOAOXM B HOUM.

Kak TOAbKO Mbl HAMAEM YuM, Balle Npea-
CTaBAEHWE O MMpPE CPa3y U3MEHUTCA,
NpexHWe BOCNOMUHAHKUA OTNYCTAT, U Bbl BCE
BCMOMHMUTE.

- A Bbl TYT HE OAMH?

- Her, HO BMAMTE Bbl MEHSI OAHOTO,
MOCKOABKY 5 B CTaOUAM3MPYIOLLEM KOCTIOME.
YT106bI BBl MOTAW Pa3roBapvBaTh, XOTA
6bl OTUACTU BUAA HEKYIO CYLLHOCTb Mepea
co60M... CTpaHHO, B 06bIYHbIX MeCTax uvMna
HET... BUAMMO, NPUAETCA NPOCBETUTL BECb
opraHuam. MpocTuTe 3a 3aAEPXKKY.

- Huyero. aBHoe, s Aeuy AOMOW, —

OH BCMOMHUA Temy, U CepALe TOCKAUBO
cXanocb. XXanb, He NnorosopuAan. Bee xe
CTPaHHOE OHO y Hero - cepale. boauT 3a Tex,
KTO... HET, Tema XoTsi bl Kak-TO AHOOUT ero.
HaBepHoOe, eAMHCTBEHHOE XMBOE CYLLECTBO
Ha 3eMAe, C KOTOPbIM Y HEro yCTaHOBHAACH
Kakas-H1kakasa 6AM30CTb. Bce oCcTanbHbIE. ..
OHM CAOBHO YLUAW ELLE paHbLLe.

CepaLe CHOBa KOAbHYAO. HeyxeAn oH
BCe-Taku Xaneert 06 ylealuem? Her, ato
daHTOMHas 60oAb. Hoctanbrus. Mynas,
HWKYEMHas, HO MMEHHO OHa He AaBana
CMOKOMHO cnaTb MOCAEAHUE MECALLbI, 13-

3@ HEE OH KYMUA MO PeLLEnTy AeKapCTBO U
CErOAHA NMPUHSAA €ro — NOAAPOK YCTaBLUEMY
CEpALY Ha AEHb POXAEHMS.

- He mory noHsTb, - AooHeccs 06pbIBOK
MBbICAU, — Sl TOYEMY-TO HE HAXOXY YuMn. ITO
HEeeCcTeCTBEHHO KaK-TO.

- HaBepHoe, paccocancs, -
6e3pa3AMUYHO OTBETUA OH TEHU, OTKUHYBLUUCH
Ha MAOTHYHO BO3AYLLHYHO MAEHKY. «HeT,
HEBO3MOXHO», — OTBETUAU EMY, U TEHEWN
CTano HECKOABKO. MoToM ele 6onbLe.
Motom...

- JTOr0 HEe MOXET BbITb, — NPOLLEAECTEND
B pa3yme. — Takoe NPOUCXOAMUT BNEPBBIE. ..
- M yXe HenocpeACTBEHHO obpallasch

A2 BceneHHas, NpOCTPaHCTBO, BpeMS

K Hemy: — Mbl npuHoCcKMM rayboyanive
W3BUHEHWS 3@ YYAOBWLLHYHO OLIMOKY. Mbl
He HalUAW y Bac Yumn, He 0BHaPYXUAK Aaxe
MecTa, rAe OH MOT B6biTb. Mbl NPULWAK K
BbIBOAY, UTO BCE 3TO BPEMS BBOAWAW Bac
B 3abAyxAeHWe. Bbl 3eMASIHWH, BCeraa M
6bIAU, U HaLLle BTOPXEHWE B Bally XWU3Hb...
- LWEAECT HECKOABKUX FOAOCOB, Pa3oM
npepBaBLUKiics. [OAOC CTan AePEBAHHbIM.
- Y106bI XOTb KaK-TO 3arA@AMTb BUHY, Mbl
HEMeANEHHO BO3Bpallaem Bac o6patHo.
N 06sa3yemcs ctepeTb NamsATb 06 3TOM
Y>XaCHOM MHLUMAEHTE.

- Het! Het! 3t0ro He MoXeT bbITb. A He
MOTY... i HEe X0uy BO3BpaLLaTbecA!

- Ho ato Baw pom.

- 9710 He Mol AooM. Moi AOM - ¢ Bamu,
rAE-TO AQAEKO OT 3eMAm!

- Ho, - maysa, - HO Mbl HE MOXeEM
B3ATb Bac. Bbl He... - HOBas nopuumsa
BaTHOM TULLIMHbI, GUTYPbI 3aAPOXKAAK,
CTaAM pacnabiBaTbCs. — Bbl Aaxe He
npeAcTaBAsieTe, uTo Mbl 3a 00OLLECTBO, He
3HaeTe, KaKoBbl Mbl, kKak 0bLLaemMcs, Yem
XMBEM. Mbl HACTOABKO Pa3AUYHbI...

- 1 BEPIO, UTO 3TO HE Tak. A paxe ecan
1 Tak, T0 BCe NpeoAoAnMO. MpoLuy Bac, He
OTHUMaMNTE €AMHCTBEHHOIO, YEM f XUA U
XUBY...

- Ho kak Bbl ByaeTe XUTb y Hac, eCAu
AdXe He MPeACTaBAsieTe MPONacTu Mexay
Hamu? Beab Mbl, MPEXAE YEM OTNPABUTLCA
K BaM, NPOXOAWUM FOAbl TPEHUPOBOK MO
BXOXAEHWIO B Bally cpeAy, B Ball 06pa3
MbICAEW, B BaLly CYLLHOCTb. Bbl e xotute
BOT TakK, CX0AY, NONACTb TyAQ, O YeM AO
CEero AHSl He MMeAV MpeACTaBAeHHA. Aa 1
cenyac - yTo Bbl 3HaeTe 0 Hac?

- AOCTaATOYHO TOrO, UYTO Bbl BCE-TAKU
€CTb. M 4TO Bbl, NYCTb N0 OLWIMOKE, HO MPULLAK
3a MHOW.

Aonrast TuwnHa. OueHb AOAras.
DUrypbl TO CAMBAAWCh, TO, PACXOAACH, BYATO
PacTBOPSAAMCH B NMOTYXatoLLMX Kpackax
Ypesa. Camo ABMXEHME 3aMEANAOCD, U,
OCTaHaBAMBASCh, NOKPLIBAAOCH NATUHOW
BPEMEHMW... Ka3aA0Cb, MPOTAHU PYKY — U OHO
paccbinaetca. OH MOAYa OXMAAA MPUrOBOpa.

- Mbl HE MOXeEM pUCKOBaTb BaMM,

- NPO3BYyYaA BEPAUKT. — HO He MoXeM

W OTHATb Y Bac Hapexay. Moatomy Bbl
BEPHETECH U MPOAONKUTE XUTb, KaK XMUAK.
[MamsATb 0 Ballem nyTtewwecTtsun B Ypeso
OyaeT yaaneHa. Mbl ke CHOBa NPUAEM K BaM
- Yepes ABa, TPU, MOXET, YETbIPE 3EMHbIX
roAa — Kak TOAbKO pa3paboTaemM TEXHOAOTUIO
obpaTHoro metamopdo3sa. U nocae atoro
3aAaAMM Te Xe Bonpockl. Ecan otBeT

OyAET TOT Xe...

- byaeTt. Ho A He xouy xAaTb Tak
AOATO. A MoOr 6bl ObITb BaM NMOAE3€EH, HY
XOTb B 4eM-TO. [TOMOUb pa3biCKMBaTb

BalUMX C HepaboTaloWMMMU YMNAMM... —
OH X0oTeA A0BaBUTb €eLLe YTO-To, HO YUpeBo
MOLUAO TPELLMHAMMU, U HEBEAOMARA CHAA
pacKpoLMAa ero Ha 6ucep OCKOAKOB,
HEMEANS! UCTasABLLMX B YEPHUABHOW
MrAe. OH OYHYACS Ha MOAY NPUXOXEN,
HEMOHUMatOLLE OMASIAbIBASICh, MbITAsACh
cobpaTb HAACAAHO 3BeHsLME 0OAOMKU
CHOB U BbIYAEHUTb U3 HWX Ty iBb, B KOTOPOW
€ro HoYbtO 3aHECAO TaK AAAEKO OT KPOBATH.
OH CHOBA TPAXHYA FOAOBOM, U TYT TOABKO
MOHSIA, YTO 3TO HaAPbIBaeTca TeAedOH Ha
TymOouKe.

- Mawa, npuset! - Aptem HUKOTAG
He Ha3blBaA €ro MHaye, C CaMoro AHA
3HaKoMCTBa. — fl 3BOHI0, 3BOHIO, @ Tbl HE
OTKAMKaellbes. Tbl rae ObIA?

- HaBepHoe, Aaneko, — OH yAbIGHYACS,
CAyLLIAsi FONOC.

- A 5132 KOHTPOABHYIO «4ETbIPE» MOAYYUMA.
W ewue, Buepa He ycrnea, a Mama He ckasana,
No3ApaBASItO C AHEM poxAeHUsa! U xenato,
yToOMbI...

OH npuBaAvACs K TYyMBOUKe, Ha KO-
TOPOW CTOSIA TeAedOH, MOCMOTPEA Ha
ABEPb B KOMHaTY, 3@ KOTOPOW BUAHEAACH
HeybpaHHana KpoBaTb. YAbIOKa HE CXOAMAA
€ AvUa@. HeoXMAaHHO CAEAAAOCH XOPOLLO
1 CMOKOMHO, KaK HUKOTAG MPEXAE, CAOBHO
3a HOYb, HAMOAHEHHYIO HEBEAOMbIMMU
MUPaxamMu OT BbINUTbIX TABAETOK, OH MOHSAA
HEYTO UCKAKOUMTEABHO BaXHOeE, U Tenepb
KaXAbIM AE€Hb OKa3aACsi HaMOAHEHHbIM
COBCEM WHbIM CMbICAOM. BOAb OTCTyNMAQ,
HaKOHEL-TO OCTaBMB €ro cepaLe.

- Cnacubo, CbiH, — OTAbILLIABLUWCH,
npousHec oH. - boabLuoe Tebe cnacubo.

MoBepHYACS, NbITAsCb MOAHATLCS,
M 3aMETUA Ha CTOAELLHULLE KPOXOTHbIN
KBaApaTUK KOCTAHOM NAQCTUHKM,
BAOXEHHbIV B NPO3payHbIi GyTAAP 13-
noA KapTbl NaMATU. Koraa OH Ha NPOLUAbLIN
HoBbIl roag pa3bua HOC, 3Ta WTyKa BbIlIAG
C KpOBblo. OHM eLLe XUAM BMECTE, XeHa
HaCTOAIA@ MOKa3aTbCs Bpauy — BEAb NEPeEA
3TUM €r0 HECKOABKO HEAEAD MYyUYMAM
CUAbHENLLNE TOAOBHbIE 60AK. HO OHM
6eCCAeAHO MPOLAKM B TOT AEHb, @ C HUMU U
XeAaHWe CTOsITb B 6ECKOHEYHbIX OYEPEAAX
B NOAMKAMHUKE. BOT 1 ceityac - cpasy
BCMOMHMAACh HEAEAAMU HE NPOXOAMBLLASA
60Ab, @ MOCAE MPULLAG CTPAHHAA MbICAb:
HaBepHOe, BOBCE HE 3aKpenuan, pas
BbILUEA TaK AErKO. KTO MMEHHO «BbILIEA» —
MOHATb HE YCMEA, MbICAb YCKOAb3HYAA MOCAE
BOMpoca CblHa:

- Tak Tbl NpuAELL? A Mama BEPHETCS -
nupor ucnevet. OHa obeluana.

- O6si3atenbHO npuay. Yxe cobupatocs,
— OH MOAOXHMA TPYOKY, MOAHAACS U MOCMELUNA
B BaHHY!0.
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