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B BCENAEHHAS

[ aMMa-ANaNa30H IASKTRPOMarHATHOM O
U3AYyHeHns — Ta 00AaCTb NCCAeAOBaHN, FAR
acTPOdU3NKa HENOCPEACTBEHHO CMbIKSeTCS
C GU3KOV MUKPOMWPA, NO3BOASS YHeHLIM
NPOHWKaTh B TalHbl MaTepu 1 NPOoLeccoB
POXAEHWS BCceneHHON.

Bo BpeMa raMMa-sCnbilex,
CONPOBOKAANWMY, HAK
npegnonaraeTca, najgeHune
CBEPXMACCHBHBIX 3BE3[ Ha
YepHbie Abipbl, BOIHUKAKT

ABA PEAATUBMCTCKUX JHETa —
CTPYM BEWECTEA, ABHHYLLErOCA
C OKONOCBETOBLIMU CKOPOCTAMK
B NPOTHBONONOHHbIE CTOPOHBI,
ECnu 0fiHa TaKAA CTPYA CNYYAHHO
OKa3bLIBAETCA HANPaBNEHHOM HA
3eMnio, Mbl BUAWM KOPOTHUA,
HO MOLLMBIA raMMa-BCNNecK
(unniocTpauyun).

KocMUueCKMe TenecKonbl

Yactb VIII

[AMMA-AMANA30H

4 Brereias

aMmMa-KBaHThl BbICOKMX 3Heprii obpaaylotes npv TepMo
AAEPHOM CHHTE3E, @HHWUTMASLIMK YacTul, U aHTHYacTuL,
aTaKkKe — NPEANOADKUTEABHO — NPU MPaBHUTaLMOHHOM
KOAAGINCE APEBHNX TMIEHTCKMX 3BE3A, KOTOPBLIA Ml HABAOAGEM
B BMAE 3arapoyHblx ramma-Btnaeckos. Cambiil BbICOKOIHED-
TETMMECKWI sKOHELr CNEKTPA C 3E8MAM Mbl HENOCPEACTBEHHO
W3yHaTh HE MOXEM, NOITOMY AAR €70 HaDAOAEHHI B KOCMOG OT-
NpaBAAOTCA CNeuManM3npoBaHHbIe ramma-obeepeaTopum.
WHTepecHo, 410 NepBbie opOMTanbHbIE raMMa-TEABCKONDb! —
amMepHKaHcKue cnyTHHkK Vela — «cmotpeans He Ha Hebo, a Ha
3emnio, U NpeaHas3Ha4YanMcos ANA PErMCTPaLuK AAEPHbIX B3Pbl-
BOB, NPOM3BOAUMBIX “BEPOATHBIMW NPOTUBHUKAMM» M ADYTH-

NPOCTRAHCTED, Hpena

MW CTpaHamK, NOTEHUMAALHO CNOCOBHBLIMU CO3AATE aTOMHYIO
BomBy. Ho MMEHHO 3THM CNYTHUKaM YASAOCH 38 METUTE nepéhne
BCMAECKM TaMMa-M3AYHEHIA, NDUXQARLLIETD, Kak NOIXKE BhIAC-
HMAOCH, M3 CaMblX YAGAEHHbBIX YTOAKOE BeeneHHoM

MNoxanyd, Haubonee W3BECTHBIM KOCMWYECKMM [aM-
Ma-TEASCKONOM, CMEUMaABHO MNPEeAHasHAYEHHLIM AAR Ha-
6n0ASHWA Heba B BLICOKOIHEPrETUMECKOM AWanasoHe,
crana KomntoHoeckan obcepeatopus (Compton Gamma
Ray Observatory — CGRO). OHa bbina 3anyliena 5 anpens
1991 r. ¢ bopra watraa Atlantis u npopaboTtasa AG HIOHA

‘2000 r., NPeAOCTaBUB B PACNOPAXEHME YUYEHbIX OFPOMHbIN

MaccHB LeHHenLero HabAIoABTEALHOTO MaTepHaaa.

ESO/A Roquetle




Swift — opbutansHan oboepeatopus, Beay-
&R HabMOAEHMS HeBa B LUMPOKOM AMANA30-
HE IASKTPOMATHUTHBIX BOAH (0T ramMME-ayder
AQ BAAMMOTD ceeTa). [peaHasHadeHa s pe-
TUCTPRALMM M UCCABADBAHMMA KOCAMMUECKHX ran-
nia-Bennecroe.' CorvecTHo paspaborara CLLA,
Wranen 1 BemikoBputanuen. 3anyweda 20
HoABps 2004 1. ¢ KOCMOAPOMA Ha MbIcE KaHa-
BEpan ¢ MOMOLLBIO pakeTs-HocuTean Delta 2.

Hay4Hoe oBopyaosaHue
Ha Gopry Swift yCTAHOBAEHBI TpH MH-

CTpYMEHTa.
BAT (Burst Alert Telescope) — moHU-
0P TEMMAa-BCNAECKOR, MNPEAHa3HAUEHHbIA

AAR - OBHapyKEHWA W ONDEABNEHMA KOOp-
AMHAT BCMBILEK FEMME-M3AYUEHHA B pas-
AyHBX  oBnactAax HebBecHol  cdepbl.?
MoHutop pabotaer 8 pPeHTTEHOBCKOM AMa-
naioHe {15-150 kaB). MyabTHAETEKTOPR NAO-
waaso 5200 v npeactaBaser  cofon
MaccHe n3 32 768 o1peAbHbBIX NOAYNPOBO-
AHWKOBbBIX ABTEKTOPOB, MaTepHan — TeAAYPHA
HaaMus-UMHKa (CdZnTe). BAaroaapa MCNoab-
30BaHKMID KOAMPYIOLWER anepTypHOR Macku
13 52 ThIC. CBUHUOBLIX IAEMEHTOB, NEPEKPbI-
BAKOLLEH NOAS 3DEHWUA, ADCTUIASTEH BLICOKOE
pa3spelleHye raMma-Teseckona — 17 yrao-
Bbix MuHyT. Ofospesaembli TEAECHbIN YroA
pageH BO°x100° (ceabman uacte BCeil He-
BecHon cheps ).

XRT (X-ray Telescope) — pEHTIEHOB-
CKHA TeASCKDN AMA ONPEAEAEHMA ChexTpa
ramMmMa-BCIACCKOB M MOAYYEHMA MX  K30-
BipaxeHnit B PEHTTEHOBCKOM AkanasoHe
c 3Hepruamm dotoHos ot 0,3 ao 10 kaB
{anHa BoAHbl — oT 4 20 0,12 Hw}.

UVOT (UltraViolet/Optical Telescope) —
YAETDA(GHOAETOBLIF/ ONTHUECKUHA TEAECKON AAA
NOAYYEHUA MIABPAKEHUA K CNEKTPAABHbIX Xa-
PAKTEPUCTHK  ramMma-Bcnneckos, pabotaer
B AManaioHe aaMH Boad 170-650 Hm. Awa-
METP MaBHoro 3eprana reneckona — 0,3 m.

Tpu MHCTRYMEHTE CNyTHUKE Swift dyHK-
UNCHMPYIOT COBMECTHO, YTOBEI MOAYYWTE
KaK MOKHO BOALLLIE UHBOPMALMM O KaXACH
acneiwke. HabnoagHus ramma-Benaeckos
M WX MOCAECBEYEHWA B PE3AHYHLIX Chex-
TPaAbHbIX AMANa3’0Hax NOAHOCTLIO CUHXPO-
HU3MpoBadel. XRT u UVOT umeror obuiee
noAe 3peHWA, COBMELLEHHOE ¢ NoAem 0630-
pa TEABCKONA ONOBELLEHWA BAT.

Hayano ramma-scnaecka (GRB} nepeoim
perncTpupyet BAT. B TeusHue nprbansnTent:
Ho 10 CEKYHA OH OCYLWECTBAAET Ero AOKAAU-
3aUMI0 1 TYT XE NepesaeT aTy MHOOPMaLHID

"BNB Ne7, 2008, c1p. 9
TBMB MNe 1, 2006, ctp. 28
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UV/Optical Telescope
(UVOT)

Burst Alert Telescope __
(BAT)

OnNTHYeCKan CKamen

Pagmnarop
Teneckona XRT

BCEAEHHAST ZII

Conueynpiin
ERGED

PeHTreHoBCK i
Teneckon (XRT)

4 OpbuTanbHan
obcepsatopna Swift
(NASA) caenana
BOIMOMHBIMK
OnepaTueHbie
HabnwoaeHUa cambix
BbICOKDIHEPreTHYe CHUX
BbICTPONPOTRKAKLMX
cobeiTus Bo BeenexHod,

TEXHUYECKWE XAPAKTEPHCTHKH

> Macca - 1470 xr
Fnemermbl opbumsl:

» Anorei — 604 um
> Ilepurei — 585 kM

IBONIOLWN BCITBILIEK
W X B3aUMONEHCTBUA
€ ORpYMAI0We
TanakTU4ecKon cpepoi

KA¥OO0W DEHTTEHOBCKOW
BCITHIIKW

> Bonbliod BonHoBoH
IMANa3oH HabnoaeHuit

» HawnoHenue - 20,6°

> Tlepwopn obpamenna —
96,6 MuHYyT

> Hcmons3oBauue raMma-
BCIIHILIEK ONA MIVIEHUR
paHHen Beenenron

» CospaHwe nepeoro

#aranora Bcero Heba
B MECTHOM pEHTI‘EHDBCHOM

{oTrTuyecHMi,
YNLTPadUONETOBLIN,
PERTreHOBCKMA, TaMMa- 1y Hu )
» Bpema peakuum gna
PEeHTreHOBCHOTO v Y&/
OMTUYECKOTO TENECKONOE —

H AVUHEIE .‘?‘.{r‘!l pi AYH:
nvanascHe
> Hayuenve mpuponst

W ITROMCXOMIEHUA

PEHTIEHOBCKIY BCTBILIEY TENECKOITA
» BoaMoKHOCTL
permcrpauuu ~ 100 ramma-
BCIIIECKOB B F'Of

> Knaccuduraunua ramma-
BCIBILIEK W ITOMCH MX HOBLIX
TUTTOB

» Hccnegosanue
ocoberHocTeR

Hd3enMHbIM HaﬁAIO,B,aTEAFIM, d TAK¥Ee Ha AB&
Apyrix npuBopa CnyTHUKA, NocRe Yero oCy-
LECTBAARETCH NOUCK BCNBIWKK (e Nnocrecse-
YEHURA) B NOAE ZDEHNA KAKADIO M3 HUX.

B TeueHne mmHyTel nocne scnaecka XRT
YTOLHAET NO3WULMIC, ONPEABAEHHYH) BAT, a pant-
we {npumepHo Hepea 200 cekyna) UVOT npo-
M3BOAMT BOAEE TONHYID AoKaAW3auMio. Mexay
Tenm BAT BeAET MOHMTORPMHT W3AMEHEHWA WH-
TEHCHBEHOCTH I'EMME!—MG.’\WEHHFI BO BPEMEHH-
PeHTreHOBCKHE CNEKT Phl CTAHOBATCA AOCTYMHbI
nprmMepHo vepes 20 muHyT, 8 UVOT zaeepa-
ET MOAHBIN LKA CBOMX U3MEDEHUIA C MCNOALIO0-
BEHWEM pa3AMUHBIX OMALTPOR Yepes 2 uaca.
COBMECTHO 3TH HEBAOAEHWMA ABIOT ACHYIO Kap-
THHY PA3BUTHA BCALILIKKM M NOCASCBEYEHWA B
TREX CNERTPAALHBIX AMaNa30Hax.

Koraa Tereckon He 3aHaT HabaroaeHHem
OUEPEAHOR BCMKIWKK, €70 NPUBOPSI MCNOAL-
3YHITCA AAA MCCABACBAHUI B PAMKAX ADYTMX

> Paspemenue 0,5-5
YTIOBHIX CEXYHA MONTH JJIA

mMeHee 90 cayHI

> CrexTpocKonus

B guanasore 180-600 M

1 0,3-150 k3B (Menee 4 um)
> PeayneTarTs HabN0AeHWIA
CTAHOBATCA NOCTYITHE
Ha3eMHbIM IT0Nb30BaTeNAM

B TEYEHWUE HECHONBKHX
CeXYH]

HaYUYHBIX NPOrPamMmM (B HACTHOCTH, KapTorpa-
OWpoBaHUA HeDA B PEHTTEHOBCKOM W ram-
Ma-gHanasoHe),

Swift 0BAErYAET KOMMYHMKaLMKD KOCAE-
ADBATEAEN ramMma-BCNbILEK HA ABYX YPOBHSX.
Bo-nepBoix. 0H pacnpocTpaHaeT MHGOPMaLUMD
06 0 3amedeHHBIX BCMbILKAX N0 MEPE ee No-
Ay4eHWA, JTO No3BoAseT oneparopam ARYIix
CIYTHUKOB M HA3EMHBIX TEABCKCNOB BHOCMTh
KOPPEKTHUBLI B HADAOAATEABHEIE NPOTPaMMEI.
Bo-BrOpbiX, €CAKM BERLILLKY 0BHAPYXUT APYTOW
TEAECKOIN — BE KOOPAMHATHI MONT BhiTh nepe-
ABHbI Ha Swift, W OH oCyLLeCTBUT BCe HEoOxo-
AMMBIE B TAKOM CAYUAE HADBMOAEHKS.

OcHoBHLIE pe3ynbTaThl
paboTkl TeAeckona Swift

OueBHAHD, YTO BOALLUMHCTBD OTKPLITHA,
CABAGHHBIX CNyTHMKOM Swift, cBA3aHLI ¢ ero

BreapkHas, NpoCTDaHCTED, SpRME)

MASA Sonnma State U Aurone: Simonpet



B BCENEHHAS

3ATAOYHOE «IOAMUTHBAHHME» BCEJIEHHOH

FaMMa-BCNBIIKY —
Haubonee
BHICOKDIHEPreTHYEcKHe
6x1cTponporexawmue
cobprTua Bo Beenennon
(mpogomLKUTENRLROCTLIO
OT [IECATHOB
MWUIHCEXYHA A0
AECATHOB MMHVT).
Hawunawrca
KPaTKOBPEMEHHEIM
BCNACCHOM UINYUEHUA
B raMMa-jiManasoHe,
nocse 4ero u3 obnacrn
BCNBINIKH, KaK TPABUIO,
perucrpupyerca Gonee
BAUTENLNLIH CUIHaN

B DEHTI'eHOBCHOM,

ynrrpaduonerosoM

W BHAHMOM CIEKTpE;
nudpakpacuoe
nocneceeudenue nanbonee
nponnnmummm L.
MOXeT Habmoparsca po
HeCHONbLKUX CYTOK. 3a
CYMTAHHbIE CEKYHABT
BCOBLILIKA BLICBOGOMAaeT
CTONLKO 3HEPrUH,
CHONLKO M3Ny9aeTca
Connuew 3a Bce

BPEMA eI0 aKTUBHOTO
CYN|eCTBOBAHMA.

Bonsmmucreo
Habmopgaembix
TaMMa-BCIINECKOB
NPEATONOKUTENBHO

npencrasnaer coboin
CPAaBHWTENBHO YIKMA NYyY
MOUIHOTO M3NYYEHUR,
BO3HMKAWUMNA BO
BPEMA BCIBILIKK
CBEPXHOBOR, KOTAA
GicTpo Bpamarnmanca
CEEPXMacCHBHAA
3Be3/ia KONNAMCHPYeT,
NpeBpamanck nuéo B
HeHTPOHHYIO 3BE3AY,
nH60 B YEPHYI0 ABIDY.
«KopoTkue» Bemneckm,
MO-BHAMMOMY, CBA3ANDI
€ MPOLeCCaMM CAMANMA
ABOWHBIX HEHTPOHHBIX
3Be3p.

Teneckon UVOT kocmuueckoi obcepeatopuu SWIFT caenan 310t cCHUMOK

kometbl fappapa (C/2009 P1 Garradd) 1 anpens 2012 r., Korpa oHa
Hax0AMNACE HA PACCTORHMMK 142 MNH KM OT 3emnn.

Komera fappapa _

Meineson xeocr
(oTparmeHHbI#H
CONHEYHBIW CBET)

NG

OCHOBHOW "CNELMAALHOCTBIOY — MOMCKOM M G-
CAEACBAHUAMM raMma-Benreckos. OaHo 13 Ta
KiX COBBITMIA, NnonyunBLLEE 0003RaueHne GRB
080423, crano Hanboree yAASHHEIM U3 O
MEYEHHBIX K HACTOALLEMY BPEMEHH, CNek-
TROCKOMUUECKH NOATEEPXABHO €r0 KpacHoe

“BNB Ne6, 2009, ctp. 10

H3nyyeHue
_— paawkana OH
(vnbTpacdmoner)

2 YyrAOBLIX MUHYTHI
83 ThIC. MHAB
132 ThIC. KM

cveleHue z=8,3 — 10 ecTb 310 cobbiTHe npo-
M30LUAO MopAsKa 13 MAPA AET Ha3a4, KOTAS Ha
wen BeeneHHon Buino He Bonee 800 MAH AeT
«0T poay». Beero ¢ momenTa Hadana paboTsl op-
BurassHon obcepBaTopuK OHa NpoHatatoaana
ceoilwe 500 GRB, Noaxe BHECEHHIX B KATAAD-
rv. BoptoBoi Teneckon XRT aaperdcToMposan
88% Bcex U3BECTHbIX PeHTTeHOBCKMK 1 40%

ONTUHECKMX NOCAECBEYEHHIA.

C ucnoss3oBanuemM npubopos UVOT u
ART onpeaeneHo NpoOCTPaHCIBEHHOE M0
NOKEHUE KOPOTKUX raMMa-BCMbIlLEK, YTO
NO3BOAMAO  WAEHTUQUUMPORATE WX POAK-
TEABCKME anakTHKkW. ITO MOCAYKMAQ KOC-
BEHHbIM  AOKA38TEABCTEOM MPUYMHBI WX
BO3HUKHOBEHWR — TMPEANOAGraeTes, uTo
OHW CONPOBOXASIOT CAMAHWE HEATPOHHbLIX
asesn. B coTpyAHMYECTBE» C KpPYMHEeRLWH-
MW HB3EMHBIMKM MHCTDYMEHTAMU — TaKW
Md, Kaxk 10-meTposwiin pedaektop Keck
Ha MaBadckux ocTpoeax® — B cnektpe GRB
080607 ypanoch 0BHaPYXUTE “CABALIY MO-
AEKYA MEXIBE3AHOMO raza.”

Tarkxe Swift oTkpein pavee HeussecT-
HBIN KABCC NPOTAXEHHBIX TAMMA-BCNbILLEK,
HE CEA3EHHLIX CO CBEPXHOBLIMM.

C nomowo Teaeckona XRT Buina mocre-
AOBaHa pEHTreHOBCKan Komnowenta GRB w
OMPEABAEHO, UTO B HEKOTOPbIX CAVUSAX Yraca-
HWE MOCAECBEYSHMA B 3TOM AMENA30HE MOXET
ObiTs OUEHb MepreHHBIM, 310 03HAYAET, YTo
“UEHTDAALHLIR!T MEXAHMAM BCMbILKK OCTaercs
AKTMBHBIM B MPOMEKYTHE BPEMEHH DT HECKDAL-
KX MHHYT AO HECKOMLKMX Yacos, CneLiasmam-
POBaHHAA KAMEPA HA TRAECKONE, ypaBaReman
13 YHuBepcHTeTa AMBEPNYAs, BNEPBLIE NPOBE-
Ad MBMEPEHHE MATHUTHBIX NOAEH NO XapaKTepK-
CTHKaM nocaeceeqdeHna GRB.

TpK HEeoBLIMHO AAMTEABHLIX 3BE3AHbDIX
83phiBa, 0DHAPYKEHHLIX C NOMQUIBIO CryT-
HWKa Swift, No-BHAMMOMY, NPEACTEBARIOT
coBOI HOBLIA KAGCC TaMMa-BCNASCKOS, KO-
TOPBIE, BEPOATHO, BOIHMKAKT NPW rHbeau
3BE3A, B COTHW Pa3 NPEBLIWAKLWKMA N0 Mac-
ce ConHue. Takke 3107 opOuTasbHbIi Teae-
CKOMN OTKPBIA PEAKMIA FanaKTMUECKM 0OLEKT,
W3BECTHbIM raMma-penurep
(SGR) — MCTOUHMK NOBTOPAIDLLMXCA C Hepe-
TYAAPHBIMK MHTEPBAASMU BCMNbIILEK PEHTTE-
HOBCKOTO W FaMMa-U3AYYEHMA, BbI3BaHHBIX
NPEANICADKMTEALHO NAABHUEM Ha NOBEPX-
HOCTb HEWTPOHHOW 3BE3AbLl CrYCTKOB BELLE-
CTBA U3 OKPYXAKWETD €8 ra3oBo-NbIAEBOrD
AMCKE, ITO BCETO AMLLb NATHIA NOATBENM AEH-
Hbll ODBEKT AGHHOTO KABCCA.

Swift nceneaoBan Takxke u apyrue Ol
CTPONPOTEKAIOULME NPOUECCHl — B YACTHO-

KaK  MATKUH

'BMNB Ne4, 2007, crp. 4
“BrB MN2g, 2009, ctp. 11
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BCEAEHHAS N

NASA/SWIL/S. Ir nn'lle-rl{ththarm and M. Siegel (Penn State)

MouTit MUANHOH YNETPAMONETOBLIX HCTOYHUKOE BHAEH HA 3TOM MO3aMuHOM w3obBpamennu Bonbworo Marennanosa 06naka (EMO),
cocragaentom u3 2200 cHumios, oTopeie caenan Teneckon UVOT obcepeatopun SWIFT 8 guanazone anuu sonu o1 160 a0 330 um
(BnuKHUA yneTpaHoneT, YacTHYHO NPOHKUKAIOLWWIA K NOBEPXHOCTH 3eMAM CKBO3b aTMocdepy). 160-meranuKcenbHoe nobpanenne
noTpe6oBano COBOKYNHOMN 3KCNO3NUUMH ANUTENBHOCTEI0 5,4 cyToK. Ero paspewenune pocturaer 2,5". Paamep BMO cocrasnset okono
14 ThiC, CBETOBBIX NET, PACCTOAHKE A0 Hero — 170 Teic. CBETOBBIX NET (BNB N26, 2007, cvp. 7).

CTH, BCNbIWKKW CBEPXHOBbIX. Hanpumep,

State)

nn S

acTpOHOMbI 3aperucTpUpPOBanK
PEHTTEHOBCKWM CUIHAA, MHTEp

HbIA Kak
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=
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ro 0OBEKT:

Mpy COBMECTHbIX HADAIOAEHWMAX €
om Fermi 6bink OTKPBLITE ABa

KUX ramma-penvie ]

SGR 0415-5729. O

S. Immiler (Ga

NASA Swift

NOKa HENOHATHA.

Ewe oauH

1H B3aIE UVOT npou3een Takme AeTanbHyo CheMKy Manoro

Marennawoea 06naka (MM0O) — ewie ofgHOK ranaKTHKN-
cnyTHuKa Mneunoro Myt — c paspewenmem nopagra
2,5". B ero npepenax Geino 3amMededo okono 250 TeIC.
ynbrpaq:monemsblx MCTOMHMKOB. 15-meranuKcensHoe
n3obparenne CNOMeHD M3 656 CHUMKOE, NONY4EHHBIX Ha
nporamenuu 1,8 cyro. Pazmep MMO cocraenaer oHono
7 ThIC. CBETDEBIX neT, paccToAHWE A0 HErD DLUeHWBABTCA
8 200 TbiC. CBETOBLIX NET,
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yARTRabUONETOBLIX HADAKDABHMIA TerecKona,
NO3BOAMAM MOAYYMTL MHOTO BaXHOH UHGOP-
MALMIH O CBEPXHOBLIX KABCCA |8, Menonsaye-
MBIX YHEHBIMI AAR ONPEAENEHWA DACCTOAHMA
AQ OMEHbL AQAEKHX TanakTkk." Tawxe Swift
YCTAHOBMA CBOEODPASHbIM PEKOpA, 3aperk
CTPHMPOBAB ABE BCNLIWKK CBEDXHOBLIX B OA-

NB N8, 2005, orp. 9: Ne2, 2014, c1p. 28

310 n3nbpamenne,

nony4YeHKoe TenecKonoM Swift
B PEHTIeHOBCKOM QManaloke,
noKa3biBaeT oba u3BECTHbIX
ULX 8 6numaiiwei cnnpaneHol
ranaktuie M31 (Tymannocrw
J\anonenm}, HaxogALWeRCa

OT HaC Ha PACCTOAHMM 2,5 MIH
CBETOBbIX NET,

CXOM31 .J004253.1+411422

He viobpamennn TyMaHHOCTH
A HIPOME[LE B onTHietKoM
. 2. -~ %
ANANA30HE OTMENeHa obnacTh

PEHTTEHORCL y CHUMKA

reneckona Swift,
L

CEARHRSE NOOLTOIHCTED, B0

HOW rananTHKE Ha NPOTAXEHUH HEABAM.
HepHbie HUMM
M3ny-

APl W CBA3ZAHHLIE ©
BbICOKOIHERIeTHURCKOTD
NOAB3YHITCH  MOBLILEHHBLIM
BHUMBHMEM  KOCMMWUECKDK COCepBaTonHu.
BopToBoi Teaeckon BAT suinoasua raybouaii-
Wwuin 0d30p Bonee 400 gaep AKTUBHbIX rasak-
THK M ABYX CENDENTORCKMX TAAGKTIK BTO[OM
THNA B XECTKOM PEHTTEHDBCKOM AWANA30HE.

MCTOMH MK
YEHMA  TaKke

XMMU J004243.6+412519

B TecHoH KooNepauud ¢ Tepeckonom XMNM-
Newton' yaAaAoCt  ODHADYMUTL  BECOMbIE
AQKAIITEALCTEA HAAMYKA '-iHF]H()I.-" ABIDBI PG
MEKYTOUHON MacChl B ranaxtuke NGC 5408,

BbiCOKOCKOPOCTHBIE  AMETHl,  MCNyCKa
emble YSPHBIMK - AbIDEMU,
NMPOAEMOHCTOMPOREAM YAUBUTEARHOE EAl-
HoOBPa3Ke, BHE 3aBUCHUMOCTH OT UX BO2PAC
TOB, MACC U OKDYKEHMA.

Teaeckony Swift yaarock oBHApyKUTL
ABE CBEPXBAPKMX PEHTIEHOBCKMX WCTOYHU
®a (Ultraluminous X-ray Sources — ULXF B
rAAdKTHKE TyMaHHOCTL AHADOMEALI, Mex
AYHAPOAHANA TPYNNa MCCABADBATEAEH C BrD
NOMOLLBIO  TICATEBEPAMAS  CYLLECTBOBAHME
DOABLLOA, HEW3BECTHOM PEHEE NAryAsLMM
MOLLHBIX TAAZKTUK T UBDHBIMI Ablpana. [1po-
BEASHHAH 3TUM TEASCKONOM PEBU3US NO2BO
AMAA IAHOBA OThICKATh aNOTEPAHHBIE DEHEE
AKTHEHBIE raAIKTHEHM.

M3 Apyrx ADCTUXEHWW obcepBatopui
Swift creayeT OIMETWIR H3MEDEHHE mMe
TEAMMYHOCTY  [COoaepXaHMA
INEMEHTOR THXEAEE TEAMA) 0DASCTEN 3BE3
£000pAZ0BaKMA B FAAAKTMKAX C KPacHkIM
CMELeHMeM 7>5, a Takke CO3AAHME HOROMD
yAsTpaduoneTororo 0630pa boaslore M Ma-
aoro MareananoBbix 0baakor.”

Bpemna o1 BpEMERN TEABCKON HALEAWBE-
AW Ha pasHoofpazHble WHTepecHsle OBbek
Tol COAHEYHOM CHCTEMBI, M Diblak NOAYYEHSI
YALTDAQMDABTOBEIE W PEHTTEHOBCKHE W30
BpaxeHna komet Ayaud (C/2007 N3 Lulim®
n Tatiaa (8P/Tuttle),'! NpOM3BOAMAACE CLEMW
Ka rometel Temnena 1 (9P/Tempel] & xone
NPOBEAEHKMR 3kcnepumenTa Deep Impact'™ 1
acreporaa 2005 YUSS Bo BpemnA cOnrxeHnn
¢ 3emaen @ Hoabpa 2011 .Y

11 aewabpa 2010 r acrepons Lenna
(596 Scheila), KyAMBASHWIO ACTPOHOMOB, BHE-
3anHo yBeAHYMA CBOH BABCK NouTH BaBoe.
MPHYMHOR 3TOMD CTAAD AQBOABHO PEAKOE KOC-
MWUYECKDE CTOAKHOBEHME 8 MaBHOM acTepo
MAHOM NOACE. PACcCMOTPETh BT0 NOCABACTRHA
ABTANDHEE YUEHBIM MOMOIAK QRDMTAARHEIE
obcepearopui Hubble 1 Swift,

B uenom npoexr Swift npoaemoHcTpl-
DOBAN CBOI 3OPEKTMEHOCTE W NOAHOCTHIO
onpasfian 3aTpavyeHHble Ha HEro CReA
cTea. MepeuyHan MUCCUS, NPOACAXABLLAA-
cA © AET, B HACTOALLEE BPEMA NPOAAEHA AO
2015 r., ocpHEKO CNEUMaEAWUCTbl HBAEKTCH,
HTO YHUHANBHBI MHCTPYMEHT OCTAHETCA pa
botocnocobHsIM K panee,

AKTUBHBIMM

XUMUYECHIY

"BMNB M1, 2014, c1p. 4

*BMNB Ne7, 2005, ctp. 6

“BNB NeB, 2007, c1p, 7

“BIMB Ne12, 2008, crp. 28; Ne2, 2009, c1p. 40
BMNB Ne11, 2007, ctp. 36

LBNB N7, 2005, otp. 2: BNB N2 10, 2005

cTR. 27, BMNBNe1 1, 2010, c1p. 9

SBIMB Ne12, 2011

SBMNEB Nes, 2011, ctp. 16

cTp. 18
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BCeEnEHHAST I

NUSTAR [Nuclear  Spectroscopic
Telescope ARray) — Kocmuueckan ofcep-
BatopuA MNASA, sanyiieHHaa 13 uioHA
2012 r. no nporpamme Manblx CNyTHUKOB
SMEX-11 cnomows paketel Pegasus-
XL, kotopas craproBana ¢ bopra camo-
AETA-HOCMTEAR, B3AETEBLLEID C aroana
KeapxanefH B apxunenare Mapwanano-
BblX OCTRPOBOB.'™ 3T0 NEpsblid KOCMHYE-
CKHMW TEAECKON KECTKOro PEeHTrEeHOBCKOTo
W BAMXHEro raMmmMa-puanasoHa (3-80 kaB),
OCHOBAHHbLIH HA MPUHUMNE CKOAb3HLLErO
OTPAaMEHUA raMmMa-AyYer Noa oYeHb manbl-
MU YFABMI K NOBEPXHOCTH 3EPKaA.

NUSTAR — nepeas MUCCHA, MCNOAL3Y-
HOWad QOKYCUPOBKY AAR MOAYUYEHWA W30-
BpameHnit Heba B BLICOKOIHEPreTHYeCKoH
DEHTITEHOBCKOH 0BAACTU IASKTROMATHUTHO-
ro cnekipa. MHdopmaluka o BeeneHHon B
3T0M CNEKTPanbHOM «OKHE» NMOKa ADBOABHO
CKYAH&, NOCKOAbKY 3aMYLLEHHbIE paHEee MH-
CTpyMeHTEl paborann 6e3 QoKyCHpyHOLLER
ONTHKKM — OHW HMCMOALICBaAN KOAMPYIOWLME
MACKM, BCABACTBME UBTO WMEAM BBICOKWM
COBCTBEHHLIN GOH W OrpaHUUEHHYIO YyB-
CTBUTENBHOCTh.

Hay4Hoe obopyaoBaHue

Ha 6opry NuSTAR pasmelleHo ABa Coo-
CHbIX TEAECKONa CO CNEUMaAbHbLIM MOKDLITH-
&M OTPAXAIOWMX NOBepxXHOCTER ((hOKYCHOE
paccToAHKe okong 10 M) U ABTEKTOPAMM HO-
BOW pa3paborTky, 3QDEeKTMBHO QYHKUMOHKWPY-
HLWMMK B aManasoHe aHepriid po 70-80 kaB.
Bonbwoe HoKYCHOE DACCTOAHWE NPK Manom
pasmepe CnyTHUKa AOCTUraercA 3a cueT pas-
ABMKEHWA CneuMansHbiXx GepM ke noche
BbixoAa Ha opOuTy. OXuMaaeTcs, YTo uyBCTEN-
TenbHOCTe NUSTAR npeB3oMaeT YyBCTBHTEAL-
HOCTE AYULLUHX COBPEMEHHBLIX WHCTRDYMEHTOR
3TOr0 IHEPreTMYecKoro aManasoHa — ofcep-
Batopui INTEGRAL 1 Swift — Boree uem B
100 pas, a yrA0BOE paspelleHue B AeCATh Pa3
NPEELICUT aHANOTMUHbBIN NOKE3aTeAb TEABCKO-
noe XMM-Newton v Chandra.'®

" BMB MNe 6, 2012, cp. 30
TBNB Mz 11,2013, ctp. &

etexTopbi
B thokansHOMH
NNOCKOCTH

Pazaeumuan pepma

OnTuueckuin bBnox

Kocmuveckan
obcepearopua NuSTAR.

TEXHHYECKHE XAPAKTEPHUCTHKH

> Macca - 360 kr
Jnemenmsl opoumet:

» BHCOTE — 445 KM
» Hawnonenwne — 6,02°

> [lepuoa obpawmerna —
93 MMHYTH

> HccnepoBanue CHpLITLIX

AHTUBHBIX TANAKTUYECKUX
Anep (AGN) B mukoeEml MoMeHT
{OPMUPOBAHWA FANAKTUK BO
BeeneHHow (2~2) MOCpeacTeoOM
pasMerKeBaHuA BLOpaHHLD
obnacreii Heba;

> MayueHue pernoHos
¢ borarow momynAuMen
HECTHMX KOMITaKTHBIX
PEHTTeHOBCHUX
WeTouHMKoB B fanaxTuke
ITYTEM COMOCTABNEHWA

¢ wihopMaumei mpo

LeHTpabHEe 06nacmm
Mneynoro [lyru;

> PE!T'HCTD&.!J,!‘LF[ HETEeINoBOrO
W3MYIEHUA B MOTIOABTE
ocTarkax ceepxioskix (SNR),
4 MMEHHO — MECTKONO
PEHTTEHOBCKOTD KOHTUHYYMA
VM M3NYIEHWA PafMOaKTHBHOTO
TUTAHA-44;

> Iposeperne

COBMECTHOI'D C Ha3eMHBIMM
DITTUYECKUMM, PAIMO- 1
TEpPa3NeKTDOHBONLTHEIMU
TENECHOMAMM, & TAKHEe

€ OpOUTAIBHEMN
obcepearopuamMu Fermi u Swift
HabMoneHUA NIBPaHHKIX
Gnasapos BIA PEKOHCTPYHLMM
CTPYKTYPH AeTos AGN;

> HabnopeHwa nMHen4aTsix
W IMUCCUOHHKIX CJ.'IEKTPOB
WBNVIEHUA, BO3HUKAIOWErD
TPV KOMNATICE ANEp

CEEPXHOBLX B MecTHOW
rpymme, v BnuaneRamx
coberrvit Tuna Ja ¢ nensio
YTOMHEHWA BO3MOMHBIX
MOfEnen BIpLBOB.

B M0N0 AOMONHWTENBHEX
3303, KOTopLlE BYOYT
Peanv30BLIBATLCA [T0CIe
BLIMONHEHWA OCHOBHOM
ITPOIPAMMBL, BXOLAT
WCCNE0BAHUA TTPOUCKOMAEHHA
HOCMWUECHWUX TIY4en,
(hUINMHI IHCTPEMANEHBIX
COCTOAHWW BELIECTBA
KOMITAKTHBIX 00LEKTOR

W KapTorpaduposamve
MUKDOBCTILIIEN Ha

Conmue. IInavvpyeTcs,

uro NuSTAR 6yger
Y4aCTBOBATL B HABMOemax
TP2H3UEHTHBIX COOLITUIA
(GrcTponporexarmmx
ABNEHUI Hanoaobue ramma-
BCTUNECHOB).

OnTHueckas u4acTe [PEACTABARET CO-
601 KOHCTRYKUMIO M3 133 KOHUEHTPUYECKKX
3epKanbHblx 0DOAOYEK, MOKDLITBIX CAOHMM
Pt/SIC m W/Si. OHW 3ddEKTUBHO OTpaxa-
T GOTOHBI ¢ 2HERTUAMK A0 79-80 kaB. Oa-

Ha AeTexTopHas earHuua NUSTAR coctout
M3 UETbIPEX KAAMMK-LIMHK-TEAAYpOBLIX (CZT)
AETEKTOPOBE — MPAMOYIOAbHLIX KPWUCTAAAOR
pasmepamu 20x20 MM 1 TOALLMHON 2 MM,
NOKPbITEIX CETHOM 32x32 nukceser. Brok

Moaenb Boeing 747-100 «First Flight» B paspese

WHHoBaumoHHbIM npoexT «Cutaway» komnadui Dragon BkniosaeT B ceba Moaens
camoneta Boeing 747-100. 310T NepBbIi LUIMPOKODIO3ENsKHbINA NacCaxnpoKnii
camorneT, M3BecTHbIX Takke kak Jumbo Jet, agnaeTca oasnm ua Hanbonee
YyaHaBaeMbixX CaMmoNeToR B M1pe, HekoTopbie CeKLMM MOAENW BbiNoNHEHb
NPO3Pa4HLIMK, HTO MO3BONAET YBMAETL CUASHWUA BHYTDW DIO3ENAXKA, a TAKKe
KabuHY NETYMKOB, KPbiNbSA U ABWraTend B paspese. 31a MOOENb — TOHHAS KOMWs

opurnHana B macwitate 1/144.

www.shop.universemagazine.com
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BCENEHHAS

3epkan u DAOK ABTEKTOPOB COEAMHEHBI ABT-
kor 10-meTposoit ¢pepmoi, pazBepHyTon C
BecnpeueaeHTHOH TOYHOCTLIO.

OcHOBHbIe Hay4YHble
AOCTUXKEHWS TeAeckona

MepBuiM ofikexTOoM, HA KOTOPbIA y4e-
Hble HaUEAWAM HOBbIA WHCTPYMEHT, cTaa
PEHTIEHOBCKMIA MCTOYHKMK Nebeab X-1, cuu-
TAKOWMHCA CaMON NEPBOMA B MCTOPUM acTpo-
HOMWYECKMX HADAKOASHIMI NOATBERKAEHHOW
YEpPHOW AbIPOW. Ero cHUMOK Bhin caeaaH
28 wioHs 2012 r. MOLLUHOE BLICOKOZHEPTre-
TMHECKOE M3AYYEHWE, MCXOARLLEE OT 3Toro
obbexTa, 0OBACHABTCS TeM, UTO Ha YEpHYIO
AbIPY NOCTOAHHO NAABET BELWECTED €€ CNyT-
HWKa — FMraHTCKOM 3BE3AbI — M B Npouec-
Ce NaAeHuA «3aKpyYUBaETCA B PA30rPeThii
AD CBEPXBBICOKWX TEMNEPATYP 8KKPELMOH
HbIA AUCK.

Ha uaobpaxeHun CnupanbHOM ranak-
THKK |C 342 (43BecTHOW Takxke noa obo-
3HaueHuem Caldwell 5), pacnoaoxewHoi
Ha PaccToAHWM 7 MAH CBETOBLIX AET M BK-
AMMOH B co3dsespvu Kupada, 3amMeTHbl
AB3 TaK HA2bIBAEMLIX YALTPAADKUX MCTOM-
HHKE PEeHTrEHOBCKOTO m3nyueHHa [(ULX),
DOHAPYKEHHBIX PAHEE C NOMOLLLID DEHT-
reHoBckoi oficepeatopuu Chandra. MNpo
MCXOXABHUE TAKUX UCTOMHUKOB AD CHX NOp

Ha 3rom cHumMKe YepHbie Abipbl BUAHBI KaK ABS APKMX NATHE,

KOTOPbIE KAMYTCA KBNNETEHHBIMM? B PyKkasa ranaxnim 1C342.
BuiconganepreTuueckoe PEHTTEHOBCKOE W3nyYeHue foKazano MYPNYpPHbIM
UBETOM, B To BPEMA KaK CaMa rananTHKa haoﬁpameua B et! W eLTeCTREHHBIXY

OTTEHKaxX B BHAWMOM CBETE, .
- .

OCTABTCA 3arajkon AnS acTpoHOMOB. Mpea-
NOACKUTEABHO OHW NPEACTEBARIOT COoBOR
HYepHble AbIpbl 3BE3AHLIX Macc, Noraouia-
IOUME YPE3SMEPHBIE KOAMYECTBa OKpYXa-
HOLWEro BeLecTBa WM 3a CYeT 3Toro APKO
CHAIOLLME B BLICOKOIHEPrETUUECKOM AWE-
NazoHe CNeKTRa. TAKKE HE UCKAKIYEHOD, YTo

NuSTAR

lanaktuka NGC 1365

A OKpyHOCTH Ha 3TOM U306 pareHUH 0603HaYAIT MUHWUMANLHBIA PA3MED AETanen HeGecHblx 0B beKTOB,

AOCTYNHBIX YHa3aHHbIM KOCMHYECHHM oﬁcepnampnﬂm‘

CHUMONK, cRenaHHbIi Kamepon yneTpadMoNeToBoro MOHHTOPHHIa OPGUTaNBbHOFD Teneckona XMM-Newton
(ESA), neMoHCTPMPYET CipanbHbie pyKasa ranantku NGC 1365, 31a ranakTuka, a TAKHE MHOXECTBO
(OHOBBIX MCTONHUKOB, UCYCKAKT BbICOKOIHEPreTMECKOE PEHTTEHOBCKOR H3NY4eHHe, NpuyeM OHOBAA
KOMMNOHEHTA DKa3anach HACTONLKO MHTEHCHBHOM, 4TO Ha CHMMKaX Bonee paHHUX KOCMUUECKWX oBCepBaTopHil
OH3 «3acBeunBana» u3NyueHue CBEPXMaCCUBHOW HepHO AibIDLI B ranaKTM4ecKom LenTpe. NuSTAR,
obnapatowmi HaksbICLLIeH pa3pelarLen cnocoBHOCTEI0, BNEPBLIe N03BONNA «PACCMOTPETL) ee OTAENLHO,

Boans

"NASR/JPL-C

ULX MOryT OTHOCMTBCH K KaTeropuu MeHee
PacnpoCTPaHeHHbIX YePHbIX AbIP C NpomMe-
KYTOUHON MAccoW, B HECKOALKQ ThICHY pas
npessillatoluen Mmacey Hawero CoaHua.

Ao 3anycka opbBuTanbHoM obcepsarto-
pur NuSTAR pEHTrEHOBCHME CHMMKMW ra
narTuik [C 342 umenn HacTOAbKC HH3Koe
paapelweHue, yto oba ULX npeactasasance
OAHWM Pa3MbIThIM NATHOM.

Obcepeatopus Bbicokux aHepriii NuSTAR
CO3Aana IIE'FJB}-'IO Kapry pacnpeaseneHns pa-
AWOAKTUBHOMO MaTepuana 8 octarke CeepxHo-
BOM — LLUMPOKO M3BECTHOW BCNbILKK Kaccuo-
nen A, KOTOpPaA NPOM3OLLAA Ha PACCTOAHMKM 11
ThIC. CBETOBLIX AGT U MOTAS HABAHIAATHCR B Ce-
pearHe XVl Beka (N0 HE COBCEM NOHATHLIM
NDUUMHAM TOTAALLIHME ACTPOHOMbI €8 hak-
THUECKW «NpOrAAAeAks). Ha cHUMKax xopolo
BUAHBI 00AGCTH, TAE YABPHAA BOAHA OT B3pbl
Ba CEBepPXHOBOW CTAAKMBAETCA C OKPYXAIOLLEH
MEKIBEIAHON MATEPUEN, PA3TOHAR € YacTi-
Ukl NOYTK AD CKOPOCTH CBeTa. B npouecce paz
FOHE OHW WCMYCKAKT M3AYUEHME, WM3IBECTHOE
HaK CUHXPOTPOHHOE. AGHHbIE, MOAYYEHHLIE
reneckononm NUSTAR, nomoryT TouHee onpe-
AEAMTH IHEPrETUHECKOE COCTOAHWE YaCTHL W
BbIACHWTH, KEKHE NPHYKHBL! 3aCTABAAKCT WX Pas-
MOHATECA AD PEAATUBMGICKUX CKOPOCTEN.

WMayyerne HepaBHOMEPHOCTER yaap
HbIX BOAH, BO3HMKLWWX NpPW B3PbiBE, Aa-
T BO3MOXHOCTe NOAPOGHEE WMCCABAOBATH
cam Npouect BCMbilWKK. YyeHbie GykBank-
HO CMOTAM YBUAETb PA3PYLUeHHE 3BE3AHOM0
AApa, KOTOpoe, craproBa-
MO ELULE AD HEYEAA ABTOHALMM.

CeepxHoBble oborawator BeeaeHHyto

KAk BLIACHWAOCH,

KUMHUECKMMK JASMEHTAMK TAXEAEE reAns
HEOBXOAMMBIMK, B TOM HYUCAS, ANA BO3HUHK

VAW LUNIVETSET




¥ CHumok ucTopuyeckoro ocratka CeepxHoeoi Haccuones A, nonyyeHHsIA opBruTansHeIM TENECKONOM
NuSTAR. YcnoBHbiM roay6biM UBETOM NOKa3aHO CAMOE BbICOKOIHEPreTUMECKOR PEHTTEHOBCKOE
MINYYEHME, 3BNEHLIM — CHHIKHHA KOHEW» PEHTTEHOBCKOro AWANa30Ha, OTCHATBLIN PAHEe HOCMHYECKOR
obcepeatoprei Chandra (NASA) v CooTBETCTBYIOWHIA HINYYEHHIO HEPAAWDAKTWEHOTO MaTepHana,
HOTOPOE BOIHWKAGT NPH €ro CTONKHOBEHHM C YRAPHLIMK BONHAMHK, NPON3BEAEHHEIMH B3pbiBoM, NuSTAR
3aperucTPUPOBan «CBeYeHWe» Pacnafaiouluxca PagMOaKTHBHbIX AQEP, HE CBAIAHHOE C KAPTUHOM
pacnpocTpaHesua yaapHsix sonu u Bonee nonno otobpaxalouee pacnpepeneHue NPOAYKTOB B3PLIBA.
CornacHo NonyYyeHHsIM RaHHLIM, THTaH-44 OKa3aNCA COBPaHHLIM B CrycTkW B6AM3N Agpa normbwei
3pe3fbl. 3Ta MH(OPMAUKA NOMOMET YIEHBIM CAENATh BLIGOP MEXAY PasnuiHbIMKW MOAENAMM BCNBILHK.

HOBEHWA W pasenTra wusnn. NUSTAR as-
ASETCH MNEpPBLIM TEABCKONOM, CNOCOBHBIM
C03AaBaThL KAPTLl pacnpejereHUn paaroax-
TUBHbLIX M30TONOE B OCTaTKaXx CBE_DXHOBI::IX.
B paccmarpueaemom caydae peds Waer ob
aremente No22 — tutame. Okazanock, Yto
OH COCPEAOTOMEH B UEHTPAAbHOW 4acTw
0CTaTKa BCNbIWKA. 3TO CTABWUT NOA COMHE-
HWE peanbHOCTe MHOTUX MOAEAEH, B KOTO-
pbix TMBHYLLER 38348 BLICTPO BPALLAETCA U
WCMYCKAET Y3KWE NOTOKW rasa (AMeTsl), npo-
BOUWPYHOLWHKWE B3PblB. XOTA MPH3HEKKW Ha-
AMUMA AKEeToB ¥ Kaccuoned A 3ameyand u
paHee, He OLIND AONOANMHHO W3BECTHO, ABH-
CTBUTEABHO AM OHM BOZHWUKAM NPK BCNbIILKE.
NUSTAR He 3aperucTpMpoBan «PaAMOaKTHE-
HOro MenAa» B y3KWX 0BAACTAX, COOTEETCTBY-
HOLWKX AXETaM, NOITOMY MOMXHO YTEEDHKAATh,
UTo MX NOABAEBHWE HUKAK He CBA33HO CO
BenblllKoH CBEDXHORBO.

CotpyaHukd  NASA, paboratoulve 8
rpynne canpoBOXASHWA KOCMWYECKOro Te-
areckona NUSTAR, HepaBHo onyGankoBa-
CTABLUWE MPEKPacHoM
npeao
CTaBAREMbIX 3TUM TEAECKONOM B Oﬁa’\ﬂCTV
UCCAEAOBAHWA OOLEKTOR ASALHEMD KOCMO
ca. Ha 0AHOM W3 CHUMKOB MOMHGO YBUAETH
OCTAHHKN OKPYXEHHEIE
obnakamu nblAM W rasa, KOTOpbLIE B CHAY
CXOACTBA C GOPMOI HEACBEYUECKOKW PYKM NO
AYYHAM Ha3BaHWe Pyka borar.

MM nzobpameHus,

AEMOHCTPaUMEH  BO3MOXHOCTEM,

MEPTEON 3BE3AbLI,

Anpess 2014

31a TYMaHHOCTL, HaxOARLWAACA Ha pac-
CTOAHWMK 17 ThiC. CBETOBLIX AET, BblAa BbIOPO-
lEeHA B KOCMMYECKOE NPOCTPaHCTBO Npu
B3pbIBE MACCUBHON 3BE3Abl. Ee octarok —
nyascap PSR B1509-58 — npeactasaser co-

BceneHHAST FIN

A «Pyka boran — nynbcap, OKPYIKEHHBIR
TymauHocTeio B1509-58 (BNB N24, 2009, cTp. 30).

o Bpawauleecs ¢ BOABLIOH CKOPOCTHIO
3IBEZAHOE AADO, CXATOE CODCTEEHHOW rpa-
BHUTAUMEN AQ NAQTHOCTH aTOMHBIX Aaep. M3-
AYYEHHME NynBCaPA +HaKa4yMBaeT 3Hepren
MaTEPHIC TYMAHHOCTH,

Nonb3yAck GecnpeucaeHTHOR YyBCTBU-
TEABHOCTBIO HOBOMO TEAECKONa W Tem,
BbICOKO3IHEPIETUUECKME PEHTTEHOBCKUE Ay-
yu, HabaoAZEMLIE WM, [MNPOXOAAT 4epes3
MEXIBE3AHYIO Ta30BO-NLIARBYID MATEPUIO
noyTH 6e3 U3MEHEHWI (B TO BPEMA KaK HU3-
KOZHEPreTUHECKMe YacTUMHO €K NOrAo-
LWAKTCR), ACTPOHOMbI MPOBEAW  BaMHbIe
uccaepoBaHua Maeudoro [yTi. B wactHoCTH,
OblA0  pearm3oBaHo rybokoe KapTUpoBa-
HiHE pe rMoHa {\HaMeTpOM B HECKONBKD COTEH
Napcek BOKPYT ranakTMueckoro ueHtpa. 3ia

4To

W lepabin cuumok obbexta Crpeney A*, caenasHsin obcepearopuen NuSTAR, npogemoxcTpuposan
BnuMAALLIME OKPECTHOCTU UEPHOM AbIPbI B LeHTpe Hawen fanakTuim ¢ BecnpeueaeHTHbIM gNA AaHHOTO
CNeKTpanbHOrD AWanaloHa pajpelwennem. ApHan TOYKa B NeBOH BEPXHEN YacTW BPeIHH — HanbGonee ropavan
MaTepHa, CKOHUEHTPUPOBaHHAR BEAW3N CBepXMAccHBHOrD 06LeKTa, poaoBoe «oBnaKoy (UBeTa YenoBHbIe) —
NPeAnoNoXMTENEHO OCTATOK CBEPXHOBON, BIOPBABIIEACA CPaBHUTENEHO HepaeHo, Cnpaga npueeaeHa

CEPUA CHUMKOB B PEHTTEHOBCKOM AMaNa3oHe, NOKA3LIBAMILAA PAIBUTHE BCNBILIKM MCTOYHUKA CTpenely A*,
BbIIBAHHOM, CHOPER BCEro, NajeHHeM Ha YEPHYIO AbIPY CTYCTHa MEX3IBE3AHOT rasa. Benbiwka npon3owna B
wione 2013 r. u gnunack NpUMepHo Asoe cyTok. OCHOBHOE W306paMeHWe COCTaBNeHD M3 CHUMHKOB, CAENAHHbIX
B PEHTTEHOBCHMX Ny4ax € 3Hepruamu 10-30 k3B (ronyboi user), 7-10 k3B (3eneHbii uset) u 3-7 k3B
{KpacHbii yser); toTorpadi BCNBIWKK NEPeKPLIBaIT BECh AMana3oH or 3 o 10 k3B, Poxoeoe u3obpameHue
ueHTpanbHoH obnactu Mneuroro My nony4eHo WHEPaKPacHbiM KOCMHYECKUM Teneckonom Spitzer (NASA).

Nepeg scnbiwion

Benbiwka

PeHTreHoBCKMIA CHUMOK
ranaKkTHYecKoro UeHTpa

Mneynbin NMyTe B HHGPaKpaCHBIX NyYax

Mocne BcnbiwKy

BeeaeHHas, NoCCTREHCTSD, Bpekn

Ll
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0OMACTE COAEDHMT NpUMEPHO 1% macchl
3Be34 Bcen Hawel fanaxktuku, ao 10% ca-
MblX M8CCHMBHbBIX MONDAbIX 3BE3A U — B Ca-
MOM LEHTPE — CBEPXMACCHMBHYIO YEPHYH
Abipy (CHA), macca kotopoil npessiluaet
YEThIDE MWMANMOHE COoAHEYHBLIX. OHa Owina
pnepetle cbHapyxeHa ewe B 60-e roabl
NPOWAQCTO BEKE KaK DAAMOMCTOYHKK CTpe-
nel A* (Sgr A*) ¥ NpoAOAXEET OCTaBaTb-
CH OAHHMM M3 CaMBIX 3AarafpoyHbIx obrerToB
Hefa. HecmMoTpA Ha CBOM OrpOMHYIO Mac-

Cy, OHa M3AYYaEeT AOBOALHO cnabo. Mo cyTh,
310 caman nerkas CHA 13 Beex W3BECTHbIX
noaobueix obbekios. MposeaeHHbe ob-
cepearopued NuSTAR HaDAKOAEHHMA BCMbI-
ek SgrA® CBUABTEABCTEYIOT O TOM, 41O
X MOXHO paccMaTpUBaTh KaKk peayabTart
HecTabWALHOCTH NOTOKa BellecTBa, nasa-
rowere Ha CYA. C nomowsy Teaeckona
YUYEHbIE 38HUMENNCH NCCABACBEHMEM NPH-
POABI 3ArAACMHOTO BbICOKOAHEPTETHYECKD-
ro M3NY4EHWA, 0BHApYXEHHOTD CNYTHUKOM

INTEGRAL B OAMMEHLWWX OKPECTHOCTAX
YePHOW AbIpbI.

NUSTAR — camblil «MOADAOH: M3 OpBK-
TAAbHbIX TEAECKOMNOB BBICOKOIHEPTeTHYE-
CKOTD AManasoHa, NoaTomy emy NpPeacTouT
CAEMNETL ELUEe HEMAEAD OTKPbITUH. Mhanoean
AAMTEABHOCTE €r0 MWUCCHW ADAXKHE COocTa-
EWTb ABE roAa (AD WIOHA 2014 r), opHako
CMNeLNasmcTbl HE UCKADHAKT BOIMOKHOCTH
€€ NPOANEHMA BBMAY LLEHHOCTH NOAYHEEMbIX
B XOAE HEE HayYHbIX Pe3yALTaToE.

Anoxckun

«Cyzary» (Astro-Ell) — anoHckuit kocmu-
UECKUM PEHTTEHOBCKWM 1 ramMmMa-TEAECKON,
paapabotaHHbil KM CROHCTPYHMPOBAHHLIN
B TecHOW xoonepauuu ¢ TOAASPACBCKUM
LEHTDOM KOCMUYECKMX noseTos (Goddard
Space Flight Center,NASA). 3anywed 10
utoar 2005 r, ¢ KocmaoapomMa YTuHoypa.

TEXHUYECKHE
XAPAKTEPUCTHKH

> Macca - 1706 ur
Jnemenimel opbuUmMbI:

» Brtcora — 550 kM
> HawnoHenue — 31°
> Tepwopn obpameHna — 96 MUHYT

OCHOBHBIE HAVYHBIE 3AJAYMN:
> M3jrqerve YepHbIX AP Y CBEPXHOBLIX 383,

MpeawecTBex Kk «Cyzauys — CryTHUK
Astro-E — aoakeH Bbin BBINTH Ha opbuTy B
2000 r., HO Ero NYCK OKA3EATA HEYAGYHBLIM:
13-38 HEWCNPABHOCTH PaKeTkh-HOCUMTEAR arl-
napart ynan B oxkeaH.

HoBLIKM  TeAscKOM, nNpesHas3HadeHHbiR
AAS UBYUEHUA UYEPHbIX AblP U CBEPXHOBbIX
3B€34, NPHHLMIHAABHO OTAMHAACH OT CBOMX
NPeALWecTeBEHHMKOB: B HEM BMECTO PeHTre-
HOBCKHMX MPU3M DblAa BNepBbie MCNOAL30-
HaHa 3EPKAABHAR CMCTEMEA, COCTOALIAA W3
NATA BAOKEHHBIX ARYT B APYra runepbosu-
YECKMX 3EPKan CKOALIALLEro N3AEHHWA € 30-
ADTHIM NOKpeITHEM. Ao 29 moas 2005 1, oH
pafoTan B WITATHOM PEXUME, HO 3aTEM CAY-
yuacA cOoM B CHCTEME OXABMACHUA, NDUBEA-
WK K NoTepe BCEFD XAAAATEHTA [KUAKOMO

BueseHHdR

THG), BREME

reans) B teuene 10 cytok. B pésyastate oc-
HOBHOM AGTEKTOP APUILADCE OTKAKOYUTE, H B
CTPOK OCTAAMCL ABA BTOPOCTENEHHBIX NPK-
Bopa — ¢otokamepa XIS U NpUemMHUK Bbl-
COKOHEPreTUHECKUX PEHTTEHOBCKHX AyYen
HXD. Tem He MeHee, UyBCTBUTEALHOCTH W
paspelalaa crnocobHoCTs Teaeckona B
Ha NOPAACK NPER30LIAM 3HAYEHWA 3TUX NO-
KazateAaen ero NpeAleCcTBEHHUKOB.

Hay4Hoe obopyaoBaHne

Ha Gopty «Cysakyr yCTAHOBAEH DEHT-
rEHOBCKKA cnexTpomeTp (XRS) Ero ae-
TEKTORPAMM ABAAKOTCAH peHTreHoBCKHE
32-NUKCENBHEIE MUKDOKEADPHMETRbI C NO-
AEM  3peHHA 2,9%2.2 YrADBbLIX CEKYHA,
MNOCTOAHHO M3MEPAIOLLKE TEMNEDATYDY Ma-
ABHBKOTO KYCOUKA KPEMHWA WU PEFUCTPH-
PYIOUMe ee NnoBbiILEHUE NPKX NOTACLIEHHK
BLICOKO3HEpPreTMueckix  $oToHoB. Que-
BVAHO, UTO HArpeB oT «NoNaAaHus: DAHOTO
doTOHa BECHMA HEZHAYMTEAEH, AR ETD Ma3-
MEPEHWA ASTEKTOPBI AOMKHBEI ObiTh OYEHL
XoAOAHBIMK {okoao 0,06 K). 31o 1pebyer
CAOMHOW KDMOTEHHOW CUCTEMbl, OCHOBAH-
HOH HA HWCNOAB3ICBAHWK HUAKOIQ Fesds U
TBEPADrO HeoHa, Cpok cayxbol XRS Onia
M3HAUAABHO OTPEHWUEH MPUMEPHO ABYMA
TOASMHM, OAHBKO, KaK yXe YNOMHHAAOCH, B
peaAsHOCTH OH npopafotan MeHsle wme-
CHUA, PErucTpupys GOTOHL B AMANA30HE
aHeprvin 0,3-12 «aB.

B coctas HayuHoro 0BopyADBaHKA TEAE-
ckona «Cy3aky: BXxOAAT 4 0630pHbIX PEHT e
HOBCKKMX cnexTpomeTpa XIS (X-ray Imaging
Spectrometer), NOCTPOEHHBIX Ha OCHOBE
peHTreHouyecTBHUTEALHLIX [3C-Kamep pasz-
mepamn 1024=1024 nukcener, NoA0BHbIX
HMCNOAB3YEMBIM B OBbIYHBIX GOTO- U BHAEO-
Kamepax, HO paccunTaHHblx Ha Donee Bbi-
COKO3HEPreTMyecKoe uanydedue (0,2-12
KaB). Ux noae 3peHunn cocTasarer 18" 18",
paspewenne — 130 3B npu SHEPrUax OKOo-
no 6 kaB. Tpw N3C — ¢ nepeaHEN NOACBET-
koit (F1), oaHa — ¢ 3apHer noaceerkon (Bl).
3ddekTBHan naowaps — 340 cm® (FI) u
390 cw” (BI).

UCCNef|0BaTeNlb YEPHLIX AbID

WKeCTKMI  PEHTTEHOBCKWI  AETEKTOP
{HXD) cnocobeH obHapyxueats Borce Bbi-
COKOSHEPreTUUECKHE PEHTTEHOBCKHE AyuM
no cpaBHeHuo ¢ XRS uan XIS (10-600 kaB)
W He Tpebyer ONTUUHECKOM CHMCTEMbLI AN WX
QOKYCUDOBKY, OAHAKO N0 3T0A NPUYKUHE He
MOXKET CTPOUTL M30ODaXKEHUA HCTOUHWKOR
H3AYYEHWA. B ABTEKTOPE NDUMEHEH «CTAPWH-
Hblir KOAMMELUMOHHBIA MeTos. B paHHOM
cAYYaEe KOAAMMATCR EBLINOAHEH W3 CLWH-
TUAMALMOHHOTO KpUCTaANE W MMEET Gopuy
CHBaXUHBI, BHYTPW KOTOPOW YCTEHOBAEH AE-
TEKTOPR M3 CUMHTMAAALMOHHOMG KpKrcTania
Apyroro mna, HXD skatouael B cebs 16 epm-
HUU 3D OERTHBHON NACILAARKD ~145 o, co-
CTOALLMX W3 3THX ABYX TWNDE KPWCTAAAQH.
BHepreTuueckoe pazpelwedne — 3 kaB, no-
34'%34" (amn8 GOTOHOB € 3HEp-
A meHee 100 kaB) v 45° %457 (ann
aHepiui cesiwe 100 kaB).

AE 3PEHWS -

Hay4Hoe «HacAeane»
SINOHCKOrO TeAECKONa

W3 3HEUMMBIX AOCTHREHWA PEHTTEHOE-
ckor oficepeatopui «Cyaaky» CABAYET YIO-
MAHYTh OTKRLITHE KPYNHERLEND W3BECTHOMD
pesepByapa metamoe 8o BcenenHoi. Te-
ACCKON OBHAPYKMA XPOM W MapraHeu rpw
HabAKAEHUAX LIEHTDAARHDW 06AACTI CROMNAE-
HWA ranaxTiik B cossesamn Mepces, uMe-
wero nonepedHik cBeilue 11 MAH CBETOBLIX
AET W HaxXOAALLErocH Ha PacCTofHMK NOPAA
ka 250 mMAH CBETOBbLIX AeT. ATOMBI METANMDB
BXOAAT B COCTAB OPAYET0 rasa — «Mexrasas-
THHECKOW CPEAbl», 3ANDAHAIOWEN NPOCTRaH-
CTHO MEXAY 3BE3AHBIMU cucTemamu. Paree
3TH BAEMEHTHI YABBAN0CE 0OHaPYXUTh TOABKO
8 3ee3pax MaeuHoro Myt W apyrux Banzkux
ranakTie. MexrasakTMuecknii Ta3 8 ckonae-
HUW MMEET DYEHb BHICOKYIO TEMMNEPATYDY,
MOSTOMY OH WCNYCKaeT BbICOKOIHEPreTUye-
CHOE M3AYUEHWE. PEHITEHOBCKHWE CMEKTDO-
MeTpbl, YeTAHOBAEHHbBIE Ha BopTy TeNECKONE,
NOAYUMAM KAYECTBEHHLIE CNEKTPLL 3TOMC Wa-
AYUEHUA, NOCAE aHaAM3a8 KOTOPEIX Y4YEHbIe
NOATBEDAMAN HEAMYUKME B Ta3e MeTarnos. Boa-

VWW Umiversemadadine. Cor



A MNopagxa 10-12 mnpp net Hasag BcenenHan nepemmBana 3noxy «BypHON MONOAOCTHY — B Hel B BonbLKK
KONMYECTBAX POMEANMCE 3BE3/1b1, HO HEKOTOPbIE M3 HIX (CaMBIE MACCHBHBIE) GBICTPO «BEUHUTANKY

CBOE BOAOPORHO-TENMEBOE TEPMORGEPHOR «TOPIO4eey, NPOM3BOAA IHAYUTENbHBIE KONWYECTBA TAMENbIX
AHMUHECHMX INEMEHTOB, (TABLUKWX BNOCNEACTEHH MaTEPUANOM ANA qmpmuponaﬂuﬂ NNaHEeT, a TakHe

Heoﬁxmu MbiX ANA CyuecTs0BaH A HHBbIX OPraHH3IMOB. NMocne TPaEUTAUMOHHONO HOMANANCA TaKMX MACCHBHBIX
3se3q (noAoGHbie COGBITHA Mbl HABNIAAEM KAK BCNbIWKK CBEPXHOBBIX) YaCTh 3THX INEMEHTOR OKA3aNach

B MEM3IEE3 HOM NPOCTPaHCTEE, B TOT e nepuoj CBePXMACcCHBHbIE YepHbIE AbiPbl B LEHTPAX FANaKTHH
NOMMPaNni OrPOMHEIE 0GbEMBI OKPYAIOLIErD MX BEWeCTBa, BbIGPAckiBan 4acTb ero obparHo B hopme
BbICOKOCKOPOCTHBIX CTPYit (MMeToR). Hx 3Heprun, 06begHHEHHAR C 3He Priuel MHOroUYMCNEHHLIX B3PbIBOB
CBEPXHOBbIX, «NOMOMax TAHENLIM 3NEMEHTaM NONACTL B MEXMANaHTHYECKOE NPOCTPaHCTEO.

MOKHO, NPHUMHOK WX NOABAEHWA Tam CTaau
AKTUBHbIE NPOLIECCHI 3BE3ACODPa30BaHUA B
FEAAKTMKAX CHOMAEHUA.

AMEPWMKAHCKWE  AcTpoHOMEl  obpati-
A BHUMAHUE HE YAWBWTEALHBIN DEKT: KOH-
LueHTpauusa peHTreHOW3AyYaoLWero xeneia
B MCcAepOBaHHON 0BnacTH BO BCEX Hanpas-
ABHMAX OKA3AAACH NOYTH OAMHAKOBOR, 37O
CBHAETENRCTBYET © TOM, YTO XKEene3o (K co-
OTBETCTBEHHO ﬂ.pyl’HG TAMENRIE C)AE'NTE'HTbI]
y¥e BLINO LUMPOKO paccenHo no BeeaeHHon
B TE ASAEKWE BPEMEHA, KOrAa CKONAEHWE
raAaKTHK Hauano GopmuposaTtecA. Hawbo-
Aee SOOEKTMBHBIMK NPOUIBOAMTEARMK He-
AB33 ABAAKOTCH BCMNbILKK CBEPXHOBBIX TMNa
la, KOTOPEIE NPOUCXOAAT AMBO NPKU CAUAHWK
CBEDPXNAOTHBIX DEABIX KAPAMKORY, AMOBO Npw
HAKONAEHWK HE NOBEPXHOCTH Benoro Ka pan-
K&, BXOAALLEND B COCTAB ABOMHOW CHMCTEMAI,
MaCChl BELLECTRA, AQCTATOHMHON AR robank
HOro TEPMOAAEDRHOTO B3pbiBa. Mo Habaoae-
Huan «Cyzakys, obllee KOAMUECTBO Xenesa,
COAEPXAWErOCA B MEXIanakTHUECHOM rasze
CKOMNAEHWA, COCTABARET NpUMepHo 50 mMApa
COAHEeUHBLIX Mace, npuden okoao 60% ero
ofHApPYKEeHO BO BHEUIHMX 0bAaCTAX KaacTe
pa. KomaHAa MCCABADBATEAEH CUMTAET, UTO
B XMMWHECKOM «3aceBaHWkl» NPOCTPaHCTEa,
KOTOPOE TMO3AHEE CTAA0 ChomaeHwem [lep-

7 BMB Na12, 2007, ¢crp. 11; Ne6, 2008, cp. 26
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ced, MPUHAAM HEMOCPEACTBEHHOE yuyacThe,
no wkpanHer mepe, 40 MADA CBEPXHOBBIX,
ACTPODMIUKK TIPULLIAKM K BbIBOAY, YTO ntoboe
oBLACHEHKE TOro, KaK aTo MPOU30LUAD, TPE-
BYET YUACTMH B 3ITWX NPOUECCax B3pbiBOB
CBEPXHOBbLIX W aKTUBHbLIX YeHbIX AbIR.
10-12 mnapA AET HE3ap npoueccel gop-
MUpOBaHKA 38e3n B0 BoeneHHOM Bbiny Kak
HHUKOMAS MHTEHCHEHBIMUK, Hx conpoaoma.-\n
MOLLHbBIE BCMbIWKKY CBEPXHOBLIX, KaTakAus-
MHWUYECKHWE B3PbiBb
HbIM NOTEPAM BELLECTBa rasakTikamu. B 1o
HE BPEMA CBEPXMACCHBHLIE YEPHLIE AbIPkI
B rarakTHYeckux ueHTtpax Oblav ocobeHHo
AKTHBHbBI, OBICTPO MOTAOLWAA OKPYXAKLLWA
ras W BeicBoDOXAaR DOAbLIKME KOAMYECTBA
IHEPrUK. HEKOTOPLIE W3 HUX GOPMHUPOBAAK
MOLHbBIE CTRYM BELUECTRA (AXETol). 3TH ra-
AGHTHHECKAE «BETPBIY YHOCHAW XHMMHYECKHE
INEMEHTEI, CHHTE3WPOBAHHBIE B HEeppax
3BE3A, M3 POAWMTENBCKMX TAASKTHK B YASAEH-
Hble DﬁnﬁCTH KOCMHYECKOrD I]DOC1p'c1HC[HE3.
Hekotopoe BpemAa CNycTA B MecTax
G NOBbILWEHHOW NAQTHOCThIO MaTepuu chop
MUPOBAAMCE CHONAEBHMA TGAGKTUK, TIPK
3TOM NPOM3CLIAC NepemMellMBaHe arpom
HbiX MaCC BELIECTEA, HE NOWHABLLETD Y4a-

NPUBOAMAM K Orpom-

BCENAEHHAGSI

¥ «Cyaaxy» UCCNEAOBAN PEHTTEHOBCHOE
n3nyyexue rasa, pasorperoro go 100 max
rpapycos no llenbcuio n 3anonHAWEro
ranakTuuecHoe ckonnedue Nepcen, BAONL
BOCLMH PA3NHYHLIX Hanpaenedni. CuHun yser
oto6pamaer bonee cnaboe peHTreHoBCHOR
W3anyyeHue, KPacHbii — Gonee MHTEHCHMBHOE.
MYHKTMPHAA OKPYMHOCTL OTMEYaeT IPherTHBHY IO
rpavuuy 0BNacTH NPOCTPaHCTEA, B KOTOPYIO
CeHYac NOCTYNAET «CBEHMH» ra3 (ee BUAHMBIA
paimep coctaenaer 2,7°). 10-12 mnppa net Hazan,
8 30Xy GYPHOTO 3B8E34000Pa30BAHNA HA PAHHMX
Jranax 3eonounmn BcenenHon, 31oT ras Gein
Bblﬁpﬂuﬂeﬂ K3 CHONNEHKWA B peayna-ra're MOLHBIX

BIPbIBOE MHOMECLTEd CBEDXHOBLIX.

CTHA B Npoueccax ux GOpMHpPOBaHWA, W
“KOCMUYECKOrO Mycopar W3 PErMOHOB pas-
MepamMi B MHUAAMOHBI CBETOBLIX AET. [az0-
Bole 0DAAKa NAAAIOT K UEHTpY KaacTepa,
MX CTOAKHOBEHMA TEeHEPMPYHT YyASPHbIE
BOAHLI, KOTOPBLIE HArpeBardT MEeXrafraKTH-
yeckud ras, baaropaps uyemy CKOMAEHME
MNepcen ABAAETCA CAMBIM APKMM NPOTAKEH
HbIM UCTOMHWKOM PEHTTEHOBCKOIO Manyye-
HKA 33 npeaesamu Maeuxoro TyTu.
CHONAEHWA FAAGKTMK COABDMKAT OT COTEH
AD ThICHY 3BE3AHBIX CUCTEM, @ TAKKE OrpomM-
HOE KOAMUECTBO AMDOYIHOTO rasa v TEMHOH
MaTepui, rpaBUTaMOHHD CBASAHHBIX ADYT C
Apyrom. Banxaniee k Ham nopobHoe cro-
MABHWE DACNOAOKEHO B CO3BE3AMM AeBhl.'®

ek g

[lepBbiE  KOCMUUECKHE TEABCKONEI, Pa-
BoTaloWMe B BLICOKOIHEDIETUUECKOM AME-
Ma30H€E, COBEPLUMAM HACTOALMIA APOPLIS B8
CTPOPU3MKE, DAHAKO B XOAE aHanM3a noay-
YEHHBIX UMW AGHHBIX MEPEA YYeHbIMKH BCTa-
BaAH BCE HOBLIE BONPOCK!, MOWCK OTBETOB Ha
KoTopsie TRe6oBan sce Honee COBEPLUSHHbIX
MHCTPYIUEHTOB i METOAOB 0DpaboTu pesyib:
ratos HabarseHuH. BeeneHHan, OTKPLIBLIAA
CA NepEe Halii C NOABAEHHEM DEHTIEHOBCKMX
M ramma-o0CepBaTopri, CYLUECTBEHHO OTAM-
YAETCA OT KapTMHbLl Mupa, cudTaswencs oo
LENPUHATON BCETD MOABEKE HA334.

BB Ne2, 2004, cTp. 36, Ne2, 2009, cp. 4




B BCE/EHHAS. HOBOCTW

14

flepsoe Npamoe A0Ka3aTeNbCTBO KOCMUUECKOW MHINALMN

CIPOHOMbI, paboTalolipe Hap Npoek-
Tom BICEPZ (Background Imaging of
Cosmic Extragalactic  Polarisation),
OOLABUAM O NOAYYEHMH NEPBOTO NPAMOro
ADKE3ETEABCTEA KOCMHUECKON MHOAALMKM —
CTAAMA KCNOHEHUMBABHOIO PACLUMPEHNR,
MMEBLLEA MECTO B NEPBbLIE MTHOBEHUA NO-
CAE POXAEHWA Hawel BeeaeHHoM. OHu Tax-
K€ [PeACTaBuUAM NepBble  M30BpakeHus
rPABUTALMOHHbLIX BOAH — NEPBUYHON *pA-
fin  NPOCTPaHCTRE-BREMEHH. 3T BOAHI
BuiAM NPeACKazaHbl elle AabBeprom 3nH-
WTEHHOM B HAYane XX BEKa M ONUCaHbLI Kak
anepsble Tondkk bonbworo Bapoisar, Mony-
UEHHBLIE AHHbIE MOATBERKAAICT rayBoKyH
CBA3b MEXAY KBAHTOBOW MexaHukon 1 06-
LLEH TEOPHEN OTHOCUTEABHOCTH.
MOMCKA 3TOTD CHIHana ABAAAMCE OAHOM
U3 HFJI-‘IﬁOAEE EaHbLIX 383484 KOCMOADIMM.
MHOMECTBO yUeHbIX B NPEAABEDMM €0 OTKPbI-
THA BBINOAHKMAO OFPOMHBIN 06bemM paboTsl.
BecnpeusaeHTHLIE PE3YALTATHE BhlAk NoY-
YEHbI NMPK HAONOAEHMAX PEAMKTOBOIO MMKPO-
BOAHOBOTO hOHa — cAabora paaMon3ayHeHns,
octaBwerncd nocae Boabluoro BapwiBa®—
c nomolsto Teaeckona BICEP2, yctados-
neHHOro Ha HoxHOM noatoce.” Measuanuune
HEPABHOMEPHOCTH  3TOMD  «MOCAECBEYEHUH:
CTaAM BaXHOW NOACKA3KOM K NOHUMaHWHO
YCADBMIA, MMEBLLMX MECTO B paHHen Beeaen-
Holl. Hanpumep, Heboablive pasaluMsa ero
TEMNEPATYPLI NO 8Cemy Heby yKaswiBaloT Ha
7€ perdoHbl NPOCTPaHCTBa, TAe NPMCYTCTBO-
BAAM CIYWEHMR MaTEpUM, TPaBUTALMOHHOE
CKATHE W DPETMERTALUME KOTOPLIX NPUBEAW K
0DpPaz0BAHKID rarakTMK W WX CKONAEHMHA. T0-
CKOABKY PEAMKIOBOE M3AYUEHWE NPEACTABARIET
coB0R TAKME Xe SAEKTDOMATHUTHLIE BOAHBI,
KaK, Hanpumep, BUAMMEIR CBET, OHO 0Bnana-
ET aHaNOrMYHbIMK CBONCTEAMM, B TOM YHCAE
noaRpusaumer. B KocMWuYeCcKoM npocTpaH-
CTBE DHO paccevBaeTCq atomMamn M aNeKTpo-
HAMMW, CTAHOBACK NOAARM3CBAHHEIM.
MecTononoxeH1e Teneckona Aa-
eT acTpoHomam OOAbLIME MPEMMYLLECTBA
BAaroAapR XOADAHOMY, CYXOMY, YMCTOMY M
cTabuABHOMY BOZAYXY Hap AHTEpKTMACH.
YueHble TIATEALHO WCCAEADBAAM BCE HEBO
¢ paspelleHUen OT DAHOTO AC 5 rpaaycos
AV (2-10 BHAMMbBIX AWEMETDOB NOAHOM Ay
Hbl), MOCAE YErD NPOAHAAM3MPOBAAM ASH-
Hble 33 Tpu roaa HaOAOABHMIA € LUEAb
MCKAKOUEHWA BO3MOXHBIX AOXHbIX CHIHa-
AOB WMAW HecTabuasHoCTelW paboTbl npuem-
HOW annapaTtypbl. Pabodas rpynna vckana
0COOLIA TMN MOAAPWM3ALMK NOLA HE3BaHM-

'BMB Ned, 2010, ctp. 4; Ne5, 2010, ctp. 4
*BNB Med, 2007, cTp. 17

BreAsHHEn, NpOCTDAHCTED, BDEMS
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Mpamoe socxowaeHwe (rpaa. )

A TPaBUTALMOHHBIE BONHEI, CEA3EHHBIE C WHINALMEN, TEHE PUPYIOT Cnalbii, HO XAPAKTEPHBIA « PUCYHOK
NONAPH3ALUMK penHKToBOro HanyueHun (PH), n3BecTHLIN Kak «3aBuToK» WK B-mode. DNyKTVaLMH NNOTHOCTH,
BbI3bIBAKWME OCHOBHYIO YacTb NONAPH3aLLMK PW, Ha 3Ty 4acTh HIHAYANBHO W HAPTHHEI HE BAUAIOT, Ha cxeme
noKalaHa (hakTuyecHan kapTuka B-mode, cornacyiowanca ¢ NPOTHO3WPYEMbIMK (Y30 PaMU» NePBUUHbIX
rPaBWTALHOHHLIX BOMH, NPEACTABNEHHBIX H3 PUCYHKE TOHKUMUK NUHUAMMK. JIMHEHbIE OTPEIKH AEMOHCTPUPYIOT
CTeneHs NONAPH3ALMK U ee OPHEHTALMIO Ha PA3NMYHBIX YYACTHAX HeBa. KpacHsIM U CMHUM LIBETOM HaHeceHa
CTeneHb «3aKpy4HBaHUAY (COOTBETCTBEHHO NO YACOBOM MM NPOTUE YACOBOM CTPENKH).

em «B-modes, npeAcTasafiowni cobor pe-
TYAAPHBIA  Y30P OPMEHTauMiA  NADCKOCTEH
NoASpU3aumny  APEBHETD  u3aydeHHd. [pa-
BUTAUMOHHbLIE BOAHBI, ABMI@AChH CKBO3b
NPOCTRaHCTEO, CKUMAIDT ero, 4to co3paer
ONPEASAEHHYIO KapTUHY MOAAPU30BaHHO-
CTH U3AYYEHUA MUKPORBOAHOBOrO GOHA. KO-
TOPYIO W YAGAOCH 33PErMCTPHPOBaTD.
CotpyaHuki  pabouen rpynnel NpUBASK-

-

AM TEQOPETHKOB ANA MPOBEPKM TMNOTESL! O BO3-
MOMHOM  BAMAHWMM  TIBIAGBOW  KOMNODHEHTHI
HaLer fanaKTHKK Ha HabAIDAAEMYIO KaPTHHY,
HO B MTOTE OHO DLIND COUTEHO HUUTOXHbIM.
Hosble pesyabTarsi NO3BOART NO-HOBOMY
BArAIHY Th HA HEKOTOPBLIE BaXHbIE BONPOCH,
B YaCTHOCTH — KAk BO3HMKAG BoenerHan,
KOTAG MMEHHO NMPOU30LLIAA WHDAALWA U Ha-
CKOABKO MOLLHLIM BbIA 3TOT APOLECE.

A Teneckon BICEP2 B laboparopiu «temuoro cexktopay (Dark Sector Lab),
yCTaHoBAEHHBIA Ha HMHOM Nnonwce Ha NOAAPHON cTaHyWM AMyHaceH-CroTT.

WAL UINIVersemadazing.Com



HoBbIE NPU3HAKK
TEMHOW MaTepun

CBOE WCCACADBAHWE ramMMa-W3AYHEeHMA, NPUXOARLLEro

13 ueHTpa Maeunoro MyTu, NOATBEPAUAD, YTO HEKOTOPEA

€ro 4acTs MOXeT BuITk CBA3AHA € TEMHOW MaTepHen,
B3aWMOABHCTBYIOWER € «BMAMMbIM: BELLECTBOM TOABKO NO-
CDEACTBOM rpasuTaumu.’ Menoasays 0BLLEADCTYNIHBIE AAHHBIE,
MOAYUYEHHBIE KOCMUUECKIMM TEAECKONOM Fermi.” yueHsie M3 Ha-
UMoHaAsHOKW rabopatopuu ®epmu (Fermi National Accelerator
Laboratory), lapeapa-CMHUTCOHMBHCKOMD UEHTPa acTpoduanki
(CFA), Maccayycetckoro TexHoaoryeckoro MHetutyta (MIT) 1
YHHBEPCUTETE YMKAro NoKasanM, YTo B ranakTHYeCKoM LEeHTpe
obpasytoTcA raMma-nyuu Honee BLICOKMX IHERTUHA, YEM MOXHO
Ebin0 Bbl 0BBLACHWTE M3BECTHBIMM MCTOUHWMKaMWA. OaHAKO 3TOT
M30LITOK U3AYYEHMA XOPOLLO OGBACHAETCA MPUCYTCTBUEM HEKO-
TOPLIX GOPM TEMHOH MATEPRHH.

[AAAKTUYECKUIA LEHTP MYCTO HacereH TamMmMa-MCTOUHWMKA-
MW — B3aWMOAEACTBYHOLUMMK ABOAHLIMKM CUCTEMAMK U U30-
AMPOBAHHLIMI NYABCAPAMM B OCTATKAX CBEPXHOBbIX.. YacTb
ramMmMa-nydel BOSHUKAET NPW CTOAKHOBEHMU BbICOKO3HEpreTH-
YBCKMX YECTUL C aTOMaMK MEXIEE3AHOMO raza. Ho MMEeHHD B
3TUX PErMOHAX ACTPOHOMBI DACCYMTHIBAKOT HAWTKM CAMYK Bbl-
CORYIO B [@NGKTUKE NADTHOCTL TEMHOW MaTepiu: ee NoBbileH-
HAR KOHLEHTPALMA ECTECTBEHHLIM 06pa30oM KOpDEenMpyeT ©
10BBIYHBIM? BEWWECTBOM, H B MPOLUAOM €€ CryCTKH BNOAHE MOT-
AM CAYKWTD #38 POABILLAMWY APEBHWX 3BE3AHBIX CUMCTEM.

McTMHHEs npuposa TEMHOR Marepui noka HewsBecT-
Ha. CambiMy BEPOATHBIMK KaHAWAGTAMU B E€ COCTaBAAIOLLWE
cHMTAKOTCA «BUMNBI (Weakly Interacting Massive Particles) —
crabo B3aWMOAENCTBYIOLME MaccuBHbie dactuuel.’ Teopetn-
KaMW NPEeANOKEH WKWPOKMIA Buibop «BUMNoB:. Hekotopble M3
HKX cNocobHbI NPK CTOAKHOBEHHMM B3AUMHO YHUHTOKATECA HMAK
WHHLMMPOBaTL  BOCNPOW3BOACTEO MPOMEKYTOUHLIX, ObicTpo
pacnaaaowmxes yactul. 06a atux cLeHapHa ConpoBOMASOTCH
BO3HUKHOBEHUEM TamMMa-AyYeil — CamMol 3HEPrUUHoON GopMbl
M3AYUEHUA, AOCTYNHON Teaeckony LAT Ha Gopry cnyTHuka Fermi.

Mocae «BblYMTAHKSA» BCEX M3BECTHEIX aMMa-MCTOUHKMKOB
13 nonyYeHHoIx LAT n30BpaxeHni ranakTM4eckoro LeHTpa Ha
CHAMKAaX METKO NDOABUACH M3DLITOK ramma-M3ny4eHHA Ha He-
KOTOPbIX yYacTkax, 3T0T W3OLITOK CUABHEE BCErQ 3ameTeH B
0BAaCTH 3HeprHid oT 1 AD 3 MAPA SAEKTPOH-BOALT (NPHMMEPHO
B MHAAMAPA pa3 Boablue, Yem y GOTOHOB BMAMMOrO CBETa) W
NPOCTUPAETCA, MO MEHbLUEH MEpe, Ha B ThiC. CBETOBbLIX AET.
CTporo roBopA, YY4EHLIE NOKA HE MCKAKYAIOT MEHEE «3K30TH-
HeCKWX» OBBbACHEHUH 3TOro OPenAd, HO TMNOoTeskl, CBA3AHHLIE
C HAAMYMEM TEMHON MATEPHHU, B ABHHLIA MOMEHT BLIFARAAT
Hauboee yBeAMTEABHBIMM.

"BNB Neg10, 20058, crp. 8; N210, 2010, c1p. 4
‘BB Ne7, 2008, cTp. 11; N210, 2008, c1p. 12
1BMNB MNeB, 2008, eTp. 13

SBMNB Ne12, 2013, cTp. 16
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B COAHEYHASI CUCTEMA. HOBOCTW

Solar Orhiter 3anycrar pakeTou Atlas 5

MEPUKAHCKAA  A3POKOCMUYECKER

apmuHucTpauMa NASA  oObRABMAG,

YTO €BPONEACKUA KOCMHUYECKMA an-
napart Solar Orbiter byaeT 3anyLieH B Uioae
2017 . c Meica KaHaeepan pakeToil-HocH-
Tenem Atlas 5, H3roToBAEHHBIM KOMNaHUEN
United Launch Alliance (ULA). CtoumocTs
zanycka cocrasafer 172,7 MAH AOAAGpOB
M BKAlOUAET B ceba CTOUMOCTL HOCHTEASR,
ero oBCAYKMBAHUE W NPEACTAPTORYHD MNOA-
TOTOBKY, WHTETPALMID NOAE3HOH HArpyskM,
a TaKke OTCAEKMBAHWE TEAEMETPHYECKOW
MHGOPMALN.

Muceun Solar Orbiter, aBAsKOWLARCA Ya-
CTbH) EBRONenckon nporpammbl Casmic
Vision, npeaHasHayeHa AAR U3YYEeHWA To-
ro, kak ConHue OpPMWpYET reanochepy —
TMIAHTCKKWIA KanAEBMAHBIW My3biPb, BHYTPH
KoToporo HaxoauTtcs CoAHEYHaR cuctema.
MocAe 3anycka KOCMWYECKMHA annapar npo-
NeTMT Bo3ne 3emak i BeHepsbl anst BbINOA-
HEHWA TPABUTALMOHHBIX MaHeBpos, YTobkl
BblATW Ha opbury c nepureavem 0,284 a.e.
(42,5 MAH KM) — BHYTPW 0pBuTEI Mepkypus,
Ha PacCTORHWMKW MEHEee TPETW CPEAHEro pa-
AMYCA 3EMHON 0pOUTEI — K CTAHeT NepBkIM
B WUCTOPMM DYKOTEOPHBIM OBLEKTOM, NOAD-
LUEALLMM CTOAL BAMIKO K HELWEMY CBETHAY.

Npeanoaaraetca, 4to 1800-kuaorpam-
MOBLI 30HA AOCTWUIHET cBoel pabouen op-
Butbl B8 2020 r. MNMocaeayrOlLME NPOAETHI
BBAM3KM BerHepsl BYyAyT NOCTENEHHO M3ame-
HAThL B0 TPAEKTOPUHD, Y4ToBLI K KoHUY 2020-
x ropoe Solar Orbiter noAydMA BOIMOXHOCTE
NPOU3BOAMTE CEEMKY BLICOKOLIMPOTHBIX 06-
nacted ConHua W COAHEYHbIX noAlocoB. Co-

16 BreneHHan, MooCTPSHETED, BREtn

FMACHO NPEeABAPWTEABHBIM NAGHANM, MHCCHA
NPOAAMTCA HE MeHee cemu neT. Ee obwan
CTOMMOCTE OueHWBaeTcA 8 1.1 mnapa Aon-
APOB, B TOM 4ucAe 0KoAo $700 man Gyaet
notpaveHo ua bropketa EBponeickoro Koc-
MWUYECKOr0 areHTCTBa Ha paspaboTry W aKc-
nayatauuio annapara, a $376 mMaH BblAAKT
NASA, obecneume NpesoCTaBAEHUE NYCKO-
BbIX YCAYr B OBMEH Ha ycTaHosry Ha Bopry
30HAA ABYX CBOMX HaydHbIX npubopoe.

Solar Orbiter 3anycTaAT ¢ NOMOLLLID pa-
KeThl Atlas 5 koHdUrypauumn 411, Bratova-
wowen B ceba obtekatenb avamerpom 4 M,
TBEPAOTONAKMBHLIA  YCKOPHTEAL, NOCTABAA-
emblit drupmoit Aerojet Rocketdyne, W pas-
roHHbid Baok Centaur, Annmapat AOAXeH
BYAET BECTH WCCABADBAHUA COAHEYHOMD BE-
TPa BCKOPE NOCAE ero «oTpbiBar oT CoaH-
ua, a TaKkKe PEeryAapHoO NOAYYaTh AETaAbHbLIE
CHUMKM COAHEYHOH KOPOHbI M aTMochepbl.

MuHaneHoi  chopkold  30HpE  Solar
Orbiter  zaimerca  OGputadHckas  dwp-
wva Airbus Defence and Space. Takum
00pa3oM, OH CTAHET KpPYNHEeWWwum Hayu-
HO-MCCABADBATENBCKMM KOCMMYECKAM
annapatoM, KOrAa-Avbo  MOCTROEHHbLIM
B BeanroOputaHsimm.

B Hactonwee BpemA NASA 1awke naa-
HUpyeT
MHUCCHKD NMOA HassaHnuem Solar Probe Plus,
kotopan HadHercn B 2018 1. B xoae Hee ave-
pMKaHCKWE cneudanqetel B8 2024 1. cobu-
paKTCA NOABECTH MCCASAOBATEALCKHMIM 30HA
K CoAHLY Ha BecnpeueaeHTHO Manoe paccro-
AHKE B 3,7 MAH KM, 4TO BCETO AL B 9,5 pas
foAbLLIE CPEAHEND paanyca opbuTh! AyHbI.

CBOK CODCTBEHHYH) COAHEBUHYIO

JlyHa HEMHOI0
(momonoaenan

poaHaamanposas 259 KomnoroTep-

HblX MOAEAeH 2BoADUMH Coarey-

HOW CMCTEMBI, NASHETOAOT [AXOH
Yembepe mz WHcturyta Kapeern B Ba-
wuHrrone (John Chambers, Department
of Terrestrial Magnetism, Carnegie
Institution for Science) npyilen K BLIBOAY
0 TOM, 4TO CTOAKHOBEHWE ADEBHEW 3em-
AW W NPOTONAAHETHOTO TeAA PA3MEPOM C
Mapc, o6AOMKKM KOTOPOME BROCAEACTEMK
«cobpanvckr B AyHY,” NMPOUIOWAC NpPH-
MEpPHO Yepes 95 mMaH AT Nocae TOro, Kak
DOPMUPOBAHME KPYMHBIX NAAHETONOAOG-
HbiX TeA BbIAD B OCHOBHOM 3aBeplIeHO.
Taxmn oBpazom, BO3pacT Hallero ecre-
CTBEHHOrO CMyTHMKA B AAHHLIA MOMEHT
ADAXEH cocTaBnaATe 447 mapa net. Pe-
3YABTETEI MCCABAOBAHWA ONYOAMKOBAHLI B
wypHane Nature,

KomnbTepHele  nNporpammel  Mc
NOAL30BAAMCH ANA MMHTA LMK CTOAKHOBE-
HWI W B3AMMONOTAOILEHWMH HeBOAbLIMX
KOCMUHECKMX TeA, NPMBeALLWX k 0bpazo-
BAHWH CYLWECTEYHLWMX B HawWe BpemA
KaMEHHCTBIX NAaHET. MNoAyYeHHOe 3Ha-
YeHME DKa3aAoch NOYTH Ha 60 MAH AeT
MEHbLUE MPeAbIAYLIMX OUEHOK Bo3pac-
78 AYyHBI — B YACTHOCTH, NPOW3BEASHHbBIX
Ha OCHOBE aHanuaa 0DpAasLoB AYHHBIX
NopoA, ACCTABAEHHbIX HA 3EMAKD B XOAE
peaauzalunu nporpamme Apollo.”

0aHaKo, kak aTo 4acTo BLIBAET B Ha-
yKE, OTBET Ha OAHY 3araaky NOBAEK 3a
cofioil BOZHUKHOBEHMWE Apyrux, Honee
BaXHblX Bonpocos. B JacTHOCTW, He-
NOHATHD, NOYEMY HEKOTOpLIE MAaHe-
Thl (Hanpumep, Mapc) dopuupyroTca
OTHOCHTEABHO DBICTPO, @ Y HEKOTOPbLIX —
TAKKMX, KaK 3EMAA W BEHEepa — Ha 3T0 ¥X0-
AT 3aMETHO BOAbLLIE BPEMEHM.

'BNB Neb, 2009, cip. 27
2 BNB Neg, 2005, crp. 34; Neg, 2005, crp. 28;
MNelQ, 2010, crp. 28
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Chariklo)' ABARETCH HKpyr-

CTeponA Xaprkno 8 NPOCTRAHCTEE MekAy CarypHom

YpaHon  (adeann
M3 HMX HAXOAMTCA 3a opbu

caeaHera), OH Bon otkpeT 15 ¢es

HEROTODLIX
HEWLLMM M3BECTHBIM NPEA- M Ne
ceMenCTER
Maneik Ten  COAHEUHOR
ABVIYLLMXCA NO CPABHM

cragutenem
poB-

CHCTEMb

KeHTas
pann 1997 . Awenncom Crorim
(James Scotli) B pamkax nporpam-

ectabvabHbIN Vbl Spacewatch. 3 wiona 2013 1

TENBHC ophHTam

ITOT OOBEKT B CHOBM ABWMEHMH
no Heby 3axpein 3se3ny UCACA
248-108672. Il
nepecekana HOwHYIKO AMEDUKY C
BOCTOKa HA

Hik XBRMRA

OTHILITHIF B

NOKPBITHA

3anan.  ACTPOHOME

A HabnwopeHns OKKYNLTALKMM 3B€30bI ACTEDOHAOM XADHUHNO B HECKONBHUX
nyuxTax KmHon Amepukn (B Tom yucne Esponeiickoi HHoi o6cepeatopum
Ha nnaro Jla Cunna) NPUBENKN K OTKPLITHIO ABYX NbINEBLIX HONEL, OKPYMHADWMX
370 HebecHoe Teno. Ha AaHHbIi MOMEHT 3T CAMbII MaNeHbKWA H3IBECTHbIW
«OKONBUOBAHHBINY 06beKT CONHEYHON CHCTembL. [TPOMCXONAEHME ITHX HONEY
ele npeacTouT 0B BACHUTE. Tak OHW MOTNH Dbl BEITNAJETE C NOBEPXHOCTH
4CTeponfa B NpeacTaBNEeHHMN XYA0HHHHA.

ConHEYHASI cucTEMA. HoBocT TR

OpraHW30Bant  Ha G."'\If_],-l{_ir-ml 4l C-

HE3HOBEHWAY 3BE3AbI HA CEeMM
obCepRaTOPUAX, B TOM YMCAE C
nomowsto  1.54-metposoro  AaT-
CHOMO  pedaektopa W Teneckona
TRAPPIST Esponeickon  HOxHOR
obcepeatopuu,
Ha naato Na CuasA (Y
MNoayHeHHEe
Be3 NpeyBer ueHHUs, NPEBI0WAN
BCE OXMAEHWA, Kponme NoKpbITHA
38€3AbI COBCTBEHHD ACTEPOMAOM
WTh ElUEe ABa O4EHb
cnapa

YCTAHOBAEHHOTO

pE3YALTATHI,

YASAOCH OTM

KOPOTHUX ee  BHAMMOIO
GAECKa A0 OCHOBHOMO CODLITMA U
ABa — nochae. NocKoAbKY “BTOpHY
HbIE NOKPLITHA BLIAM 3aPErMCTPU
pOBaHLlI BCEMM HaBAIOASTEAAMH,
OKAZABLUMMUCH B NOADCE, B Kaye

CTEe Ha AEE ACTHYHOMD 0O0LAC-

HEHWA ITON0 ABACHMS [

HEAMUYUE Y MANDIN NAAHETHI CHCTE-
Mbl M2 ABYX YETKO OrpaHHyeHHbIX

Wy

KOAEU LUMPpHMHOH 7 ¥ 3 KM, pas-

AENMEHHBIX AEBHTHKKA TROBLIM

MPCMENRYTHOM. BHYTPEHHMIA pasw

VG OAMKAMLLIETD K & JOUAY KOAb
Ua oueHuBaetcA B 395 km. I
00pa3oBaHue  Ha3sanM B uYecTs

pekK, NpoTEKaKoWMX  Ha
pe v tore bpazvarn — Olanoke
(Qiapogue) 1 Yy (Chui).

Konblia y ofbekra c1onb Ma
AOTO paamMepa cTank AR YYeHbIX
HacToALLMM CHoprnpwaoM. B

Con

Bomnpguuﬁ BUA .‘fapmmo n3 -
oKpecTHocTed Brewsere konsia.
Moka3ay TaFKE KCIYTHHK-NACTYXY,
NPEANONOKMTENLHO ABIIKYLLMACA
B NPOMENYTHE MEMAY KONbLAMM,

HEMHOM CUCTEME AC CHX NOpP Bbiak
WM3BECTHRI TOABKO CUCTEMBI KOAEL,
BOKDYI NAGHET-TMIaHTos — onuTe-
pa,” Catypua, ¥Ypara' u Henryna.”
BOI‘IDOC 0 I"|.')O':1L‘.)(E))Ki\el-im acTe-
POMAHLIX KOAEL NOKa OCTaeTCH OT
KPbIThIM, BEPOATHEE BCETD. OHW
0Bpaz0RAAMCE W3 MAGCKOMD AUCHA
0BADMKOE, KOTORBIM, B CBOKO O4e
PEAL, CTAA PEIYALTATOM CTOAKHO
BEHKMA KEHTABPA C Boree MerKum
«HEBECHbIM KamMHeMs». [ABa Y3K1X
KOABLE
BRArCAADA DABHTALMOHHOMY BO3-
AEUCTBIHD TMNOTeTK

MOTAKM  CHROPMHPOBATHCA

YeCrhHx Maaklx
[ THUKDEB AapUKAD.

C ApYroi CTOPOHBI, W3 CAMWX
KOAEU Heped KaKoe-TO Bpems mMo-
ManeHBEKaR

KeT  obpas’nBaTeCH

. Heuto nopoliHoe — npae-

A3, B ropa3pn DoaslLeM mMacLta
e — NPeANoATHUTEALHO
MECTO B paHHIO 3Noxy CYWECTES

KIMIEAD

BaHWA COAHEYHOW CHCTEMBI, KOTAS
M3 (POAYKTOB ! CTOAKHOBEHKS NPo-
TO-3EMAM € ODLEKTOM MPMMEPHO
MARCUAHCKOW MACChl BO3HUK HaLL
ECTECTREHHBIA CNYTHUK, Takown me
XAHMIM MOKET DOBACHNITE HE TOA
KO DOMABHWME 3EMHON \WHkl, HO
W NPONCROMABHWE MHOTHX  ADYTAX
CMYTHUKOE NMAGHET W aCTepoua0s.

BB Mo, ip. 12
BB No12,

EN
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HoBbi¥ oBuTaTenb o6naka Oopta

MEPUKAHCKUE acTpoHOMEl CkotT Len-

napa i Yea Tpyanso (Scott Sheppard,

Chad Trujillo), nposoavelwre Habaw-
AGHUA HA YHMAMICKOM 4-METPOBOM TENECKO-
ne NOAQ, 26 mapra 2014 r. cooblumad ob
OTKPLITHK chaboro ofbekta (237), noAyums-
wero wHaeke 2012 VP113. Takve oTHpbiTHA
B NOCABAHHE ABCATHAETHA CTAAM YIKE MPUBEIY
HbIMW, DAHAKD NOCAE adaAnia DONEE paHHWX
CHUMKOB 3T0r0 0BLexTa, CASAGHHLIX Ha APY-

A CocrasHoe uzobparkeHue obnactv Heba,
Ha KOTOPOM BbIN0 OTHPLITO HoBOE HebecHoe
TENo, Nonyuuswee omumansHoe obosnavenue
2012 VP113 (CNOMEHO TPH CHUMKA, CABNAHHBIX
€ ABYX4ACOBbIM HHTEPBANOM; NEPAbIA CHUMOK Bbin
MCHYCCTBEHHO OKPAWEH B KPacHbIA YBET, BTOPOH —
B 3ENEHBIN, TPETWA — B CHHUIA). Bee 06beKTbI,
nonoxMeHne Il‘.l’.}'ll}p!llx MEHU“I‘ BKCHOBHH,HHMH
M3MEHHNOCh, NPH TAKOM CROMEHWUH GYIYT BUAHbI
KaH LeNoYKa U3 KPacHoH, 3ENeH0N W CHHEN TO4EeH.
DoHOBBIE 38E3/1bI H rANAKTUKK HE ABMIANHCh,
I"IGBTDM" X {{pa3HDQBETHhIEl} HBDGWEHHﬂ
HAHNA/IbIBAIOTCA W B UTOTE NOAYHAKOTCA BenbiMu.
rux OBCEPBATOPUAX, BbIACHWUAOCH, HTO €10 PECc-
c1oRHue o1 CoAHUE cocTaeaReT 83 a.e. — nouth
12,5 maps kM. MNoka yYeHbIM M3BECTHO TOALKD
0AHO HebecHoe Teno ¢ BOALLLIMM FEAMOLIEHTDK-
YECKMM PAcCTOAHMENM — KapAMKOBaA NAaHera
Ipraa (136199 Eris).' Mostomy 2012 VP113
3EKOHOMEDHD NPMBABK BHUMAHKWE HaYYHOMo
COOBLIECTRA, M, KaK BoiACHUAOCH, He apA. Co-
fipaB ADCTATOHYHOE KOAWYECTBO €10 NO3HULMOH-
HilX HAONKOABHWH, CNELMANMCTRI NO HEDECHON
MEXAHMKE BbIHHCANAK €ra OpBKHTY, NPEACTABAR-
IOLLYI0 COBOMH O4eHb BLITAHYTLIA 3AMMNG ¢ Ne-
pureadem wyTe Boabwe 80 ae. u adeivem
nopAaka 450 a.e. BepoatHo, 310 0AHO M3 MHO-
KECTBA AeARHBIX Ten nonepedHikom ot 100 ao
1000 km, 0BpaaytoLLMX TaK HA3LIBEEMOE BHY-
TpeHHee obaako Oopra.® C Apyroi CTOPOHb,
£ro OpbuTantHbIE XapaKTEPUCTHKM YKa3bIBaK
Ha BOMOKHOE NPUCYTCTBUE BAanKM OT CoaHUA
KpYMHOR naadets! (B 10 1 Boaee pas Npegsl-
WAKLLER N0 Macce 3emMAld), BAWAIOLWER Ha
ABikeHvwe 2012 VPL113 W Apyrix COPTOBCKMX
0BBEKTOR CBOEIH MOLLHOK rpaBuTaumen.”
M3yueHHbIE oKpecTHOCTM COAHLA MOXHO
YCAOBHO pPasienTb Ha TpW obaactu: BOBAMAW

' BB NeB, 2005, crp. 18; Ne9, 2013, cip. 29
“ BB Mel, 2004, crp. 32
TBNB N210, 2011, cTp. 26
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HEro PacrnoAOKEeHbLl CKANUCTLIE MAGHETL! 3eM-
HOMo TWNa, AaAbLLE — ra30Bble U ABASHLIE MH-
THTBI, 8 YXE 38 HAMK — AGAEKWE 3amepsLume
KAPAMKOBKIE MAaHETRI Noaca Kownepa, Haum-
HAFOLUETOCA NPAKTUYECKK CPA3Y 38 HEMTYHM-
aHCKoW opouTor (30 a.e. uAK 4,5 MADA KM) 1
NPOCTHMRAIOLLErOCH NpUmMepHo A0 50 a.e., rae.
KaK CYMTaNOCh, NPOXOAWT BHELIHARA rpaHKua
COAHBYHOM CHcTEMBL. AD CHMX nop Bbin v3Be-
CTEH TOABKO DAWMH OOLEKT C aderreM AANEKD
33 npeaenamy atoro noAca — Ceana (90377
Sedna), otkpbiTas B 2003 1. 1 «wXoAALLEAY OT
Hallero ceetiaa Ha 937 a.e. Ee nepureani,
AEKALWMA HA 3HBUUTEABHOM YABAEHMU OT Op-
BuThi HentyHa, CBMABTEABCTBYET O TOM, 41O
3T0T OBBLEKT HE MOXET BbiTb KPYMHBEIM KOW-
NepolAOM, «3abpolleHHbIMy Ha  Goablloe
DACCTOAHWE B PE3YALTATE MPaBHTALMOHHORD
B3AWMOASUCTBMA C CaMbIM ABAEKWM TUraH-
ToM. Tenepe crano AcHo, yto CepHa — He 0Au-
HOUHOE MCKAHOUEHME, W 3TOT GakKT BLIHYKAIET
ACTPOHOMOB MEPECMOTPETh CYILIECTBYIOLLME
npeacraeaeHus 0 CONHEYHOH CUCTEME.
«[lowcKK NOACOHBIX yABABHHBIX OBbEK-
TOB, AOKAAM3DBaHHBIX HA BHYTPEHHEM Kpae
obnaka Oopra — aHanoros CepHol 1 2012
VP113 — cAeayeT NpPOAOAXETb, NOCKOABRY
OHK MOMNYT PaccKa3dd’e Ham MHOMD HOBOIrQ
0 TOM, KaKk Hawa ConHeyHan cHcTeMa (pop-
MUPOBaNGCH 1 IBOAKILMOHM PYETs, — NPOKOM-
meHTHpoean Lennapa cBoe oTKpeITHE.
Kamepa DECam, ycraHoeBneHHas Ha Te-
areckone NOAO, wumeer camoe Gonswoe
NOAE 3PEHUA CPEAM BCEX NOAODHLIX HMHCTPY-
MEHTOB U BecnpeleseHT-
HYID BO3MOXKHOCTE Nomucka crabbix obbexos
Ha O0oAbWMX ydacTkax Heba. AAA onpeaese-
HMA opOuTEl 2012 VP113 W noAydeHWA MH
GopPMaELIMK O CBOWCTBAX €ro NOBEPXHOCTH DbIA
ucnons3oead  6,5-MeTpoBkiM  Teneckon Ma-
rennara (Magellan telescope, Las Campanas
Observatory). lNpoBeas CTaTMCTHYECKMM aHa-
AM3  paszmMepos I'IDC}GI\.“IOTFJEHHI:IX yuacmoa 4]
38PEruCTPMPOBaHHDIX Ha HWX ofbexTos, Len-
napa 1 TPYXMALO OTIPEAEAMAK, UTO MOXET CyLLe
crBosath okono 900 ten ¢ pasmepami bonblue
1000 K, MMEIOLIMX OPBMTLI TOMO KE TUNA, Kak
y CenHbt v 2012 VP113. Mpu 310M 06LUEA YNC-
AEHHOCTb HACEAEHMA BHYTPEHHEeR Jacti ob-
naka Qopra, BepoatHo, BoabLLE, YEM y NOACA
Koinepa W raagHore NonAca actepoMACe.
1Hekotopble 13 obbektos obaaka Qop-
Ta MOrAM Bbl KOHKYPUPOBATE N0 Pa3Mepy ¢
Mapcom van paxe 3emaer, Ho n3-3a Boab-
WOW yAaneHHoCTH OT CoAHLA Aaxe camble
KDYMHBIE M3 HWX CAULLIKOM cAa8sl, 4ToOb! 0b-
HapyXWTb X C MCNONB3OBAHUEM COBPEMEH-
HbIX TEXHOACTHIA», — 0BBbACHKA Lennapa,

NPeACCTaBAaeT

TunorerwuecHan
HEW3IBECTHAR

RS CegHa

Nosc Hownep
(ewnwoyan
« Mnyrox)

BHewHmue
NNAHETHI

A YcnoBHas cxema CONHEYHON CHCTEMBI.

B uentpe — ConHue u nnaHeTsl 38MHOrD TUNA.
OpbuTsl YeTbipex NNaHeT-ruranTos — Knutepa,
Carypwa, ¥pana u HentyHa — noxasanel ceetno-
CepbIMA CNADLIHBIMK OKPYMHOCTAMM, noac Koiinepa
(8 Tom yucne NnyToH) — cepbim KobLOM. OpbuTa
Centbl HaHeCEHa KenTeIM uBeToM, opGuTa 2012
VP113 — rony6biv. 06a ofbekra B HacToRWE:
BPeMA HAXO[ATCA HEAANEHO OT NEPUTenHA —
Gmaiiwei K ConHuy TOUKK opBuTLI.

Cxoactao opfut Ceansl 1 2012 VP113
MOMET 03HAYATh, YTO HA HWX BO3AEACTBO-
BAAD HEW3BECTHOE MACCUBHOE BO3MYVLLA-
olee Ten — «Cynep-3emafy, ABHKYLLAACH
HA PACCTOAHMKM COTEH ACTPOHOMUYECKMX
eanHnu ot ConHua. bonee BECOMbIX AOKA3E-
TEALCTB HAAWYHMA TAKOTO AGAEKOTO «NacTyxar
ACTPOHOMDbI NOKA HE MMEIDT,

CyLUecTEYeT TP KOHKYRUPYHOLLMX TECRWH,
obbrcHAILMK  obpasosadve obrarva Oop-
1a. Mo 0aHON M3 BEepCKiA, COCTaBARIOLLME ero
06beKTEl Bbinn B8EIDPOEHB! M3 PETMOHE Ta30-
Bbix TMFAHTOB {I'lOI'I:,-"THD Opﬁlﬁhl NMAGHET N pe-
ABUHYAMCE: BAarke K CoaHwy?t). Bropan Teopua
TAGCHT, UTD NOCNoCoBCTROBaTE NOADDHOM Mu-
rpalmMin Mormo TecHoe coamxeHne CoaHua co
CAYH3MHO OKa3aBlUEACA B ero OKPecTHOCTAX
3B€340W. TPETMA BapWaHT NPeAnoAaraert, uto
00beKTbl BHYTPEHHMX dacTteil obraka Oop-
Ta— HW 470 WHOE, KaK 3IK3OTNAHETBI, wyKpa
AEHHBIE! COAHEMHBIM NPUTAKEHWEM Y APYINX,
MEHEE MaCCUMBHBLIX 3BE3A, NPOXOAMBLUWX PA-
A0M C HUM ELUE BO BPEMS HAXOKAEHWA B Npe-
ASABX “POAMTEALCKOMO» 3BE3AHOMD CKONASHMWF.

BHewHee ofnawo Oopra oramuaetcd or
BHYTREHHETO TEM, YTO HAYMHAR € TEAMOLIEHTPK-
YECKOrD pacctoaHua oxono 1500 a.e. Ha ero
“HACEAEHMEr HAYWHEET 3aMETHO BAMATE rpa-
BWTALIMA COCEAHWX 3BE3A, BO3MYLLAR TpaekTo-
PUM ABMXEHWA OBLEKTOB, B PE3YALTATE YEro
WX OPBWTEI 3aMETHO MEHAIOTCA CO BPEMEHEM.
MHOrue U3 HabAOAAEMEIX HaMK KOMET Obinn
“W3BABUEHBIY U3 BHELHEN yacTw obaaka Oop-
Ta MMEHHO Takun obpasom. Boree Gauzkue
K ComHUy OOBEKTEI HE NOABERTANOTCH CEpPbLER-
HBIM «rDABMTALMOHHBIM NPHUTAIAHAAM APYIUX
3BE3A W, CrnepoBaTenbHo, MmeroT bonee cTa-
BuAbHBIE OpBXTHI.

'BNB MNel, 2006, cip, 34
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Teneckon WISE He Hawen ulinadety Kn

OCAE  W3YUEHWA W300pameHnil  He-
CKOABKMX COTEH MUAAMOHOB 00BEKTOB,
choTorpapUpoBaHHbix B UHDpPaKkpac-

HOM AMANA30HE aMEPHKaHCKUM CNYTHUKOM

WISE (Wide-field Infrared Survey Explorer),

ACTPOHOMBI HE OOHAPYKUAU HU MAACHLLMX

AOKA3ATEALCTE Hanmuus B COAHEYHOW CH-

creme HebecHoro 1eas. oOLIYHO HaakiBae-

MOro «finaHera Xo.

Panee
npeaAnoAoKeHHe O CyLLECTBOBAHKA atoro prﬂ
HOMO, HO HE BMAWMOTO M3-3a BOABLLION yAaNEeH-
HoCTW OT ConHUA, HEDECHOTD TEAa AGNEKD 38
opbuTor HentyHa. B anTeparype MaxHO BCTpe-
THTE M ADYIWE Er0 Ha3BaHWA — Hanpumep, «He-
meanpar (Nemesis) uan «Tuxes (Tyche).

HepaBHEE WCCASADBEHWE BCEro  Mo-
AYMEHHOIo C HMCNOAR3OBAHMEM TeAeCkona
WISE HabaopateawHOro mMarepuana  no-
3BOAMAD OAHO3HAUHO BbLIHECTM HEYMOAW-
Mblit BEPAMKT MO NOBOAY BCEX CMNEKYARLMIA
Ha aTy TEMY. HA HEbEe HEe YAGAOCh HalTH HK
DAHOMO 00beKTa, CONOCTABMMOro No pasmMe
pam ¢ CatypHOM WU PECNOAOKEHHOTO B Npe-
aenax 10 TeiC. ACTPOHOMMYECKMX EAWHWU
(1,5 tpan kw) o1 Coanua. MNpuecyTtcTBue no-

HCCAEADBATEAKN BbICKa3blBaAK

AoOHOrO  ofbexTa, nNpeBbilalowero no
pasmepan Hnutep, rapaHTMpoOBaHHD Me-
KAKOUEHO AD PACCTOAHKRA 26 ThiC. a.e.

B 10 ®e BpeMH aHAAMI APXMBOB TEABCKO-
na WISE 4acto npuBOANT K ARYTAM MHTEPEeC-
HbIM OTKPBITMSM. B uactHocTu. Oaaropaps
MY 3HAUNTENBHO BbIDOCAD «3BE3AHOE Hace-
AeHues GauKanwmux okpectHocter ConHua —
3@ CUYET MANDMACCHMBHbDIX KDECHRIX 3BE3A W
CPaBHUTEABHO XOADAHDIX TEA, HA3bIBEEMbIX
CKORWUHEBRIMW Kapakanmue.' B xoae noone-
AOBEHMA, KOTOPOE KOHUEHTPWMPOBAAOCE Ha
obbekTax 3a npeaenamk Haweil CoaHeqHoun
CUCTEMbI, HEMABHD 3525 3Be3a 1 KOpHYHE-
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Paccroanwe ot Consua (ae.

A Ira AWarpamMma NOHA3LIBAET, KAKKE TUNbI
ofbexror WISE MOMET UNK HE MOMET 0DHAPYHUTL
Ha onpegenexHbIx paccroaumax ot ConHua. bonee
KPYMHBIE M MaCCHBHBIE TENA AOMMKHbI DbiTh ApUe,
M, CIeA0BATeNbHO, NX NPOLLE 3AMETUTH Ha OoNbLINX
paccToaHuax. Hanpumep, NNaHeTy ¢ Maccon
Hnurepa, yaanennyto o1 Convua na 10 Teic. a.e.,
WISE «yeuneny Bbl CPIBHUTENBHO NETKOD, HO OH
He cmor Bl 3apErnCTPUPOBATD TAKYIO NAaHETy Ha
paccToaHii 100 Teic. 3.8, — ee Gneck Gbin Het
CAULLKOM HHU3IKAM.

Anpenk 2014

A Ha 310M n306paeHHn, NOMYYEHHOM B X0a2
Liughposoro o630pa Heba BTOPOro NOKONEHUA
(Second Generation Digitized Sky Survey),
KpacHbIM UBETOM Noxasada 3se3na WISEA
J204027.30+695924.1, oTHPbITaR WHGPaKPaCHBIM
reneckonoM WISE ¥ 0Ka3aBLLIAACA TPETLUM NO
ymanesHocTH ot ConHua obberToM fanakTwrm —
nocne cucTems! o LienTaspa v 3se3aet bapHapaa.

BbIX KAPAMKOB Ha paccTofAHnsAx menee 500
CBETOBLIX ABT. YaCTb Mx Bbing ofHapyxeHa 8
MCCARAOBAHWM NamaHa (B ero karanore Ha-
CUATLIBEETCH 762 00bLEKTE).

Muccua WISE npoaomkanacs ¢ 2010
r. Ao Havana 2011 r.? 3a 310 Bpemsa Teae-
CKON NPOBEA ABA NOoAHOMACWTaBHbIX CKa-
HUpoBaHKA Beero Heba, B ero noae 3peHun
nonaau noutk 750 MAH 8CTEDOUAOB, 3BE34
U ranaktuk. B HorGpe 2013 r. NASA ofHa
DPOACEAAA AAHHBIE M3 Nporpammbl AIIWISE,
Braropapa YeMY acTPOHOMbBI MOAYYWAK Npe-
KPACHYHD BO3MOMHOCTL CPABHWBATL CAE-
AAHHBIE B PA3HOE BPEMA CHMMKKM AoBORA
obnacTi Heba ¢ UEAbIO NOWCKE ABMMYLLMX-
cR obberToB. Takwe NOWMCKW 38KOHOMEDHO
yBEeHuUaAMch yonexom: Bbino obHapykeHo
HEMAA0 WHTEPECHbIX HebecHbIx Ten. Cpean
HUX — 3Be3Ad B cossesamn HayroasHuka,
PACTIOAOKEHHAR HA PACCTOAHMK okoao 20
CEETOBBIX AET, 3 TdkXe Napa KOPWYHEBDLIX
KEPAMKOB, YAANEHHAR OT Hac Beero Ha 6,5
CBETOBbLIX AET, 4TO AEAAET MX camoil DAna-
KO 3BE3AHON CHCTEMDM, OTKPLITOW Ha Npo-
TAREHWK NOCABAHETO CTOABTHA.

Tem HE MeHee, cpead Beero aroro bo-
rarcTea HOBbIX COAHEYHBIX --r:m:em}ﬁ-- He
6hl:"\0 BEIABABHO HW OAHOIO Tead, rpi:'iBH-
TaunoHHo ceazaddore © CoaHuem. Bonee
paHHue paccyxaeHus ob 3ToM TUnoTeTH-
yeckon obbekte oT4actu DGBHCHHJ\HCb
pe3yALTATAMM TEO0AOTMUECKMY MCCAEADBA-
HWUM, ADKE3bIBABWKMY HAAMYHME HECKOABKKMX
CPABHUTEABHO PEryASPHO NOBTOPABLUIMXCH
3M0X MACCOBOr0 BoiMHPaHUA 3€MHON PAO-
pbl W payHbl, MAEA 3aKAOHEAECE B TOM, YTO
foAblan naaHeTa ManeHbKas 3sea-
A3, “CNPATAHHBIEY B OTASAEHHbLIX YroAKax
Hawen CoNHEeYHOH CHMCTEMBI, MOTYT Nepu-

HAK

¥ B ueHTpe 3T0r0 CHUMKA, CAENAHHOTO
WHEhpaKpacHsiM Teneckonom WISE, sugHa

3pe3pa J104915.,57-531906, bonee getaneHbie
HCCNEQOBAHMA, ﬂpOBEﬂEHﬂhIE C NOMOLW B KOHHOMO
teneckona Gemini (Yunu), BoIABKWAK, YTO 3TO

Ha CaMOM fieNe He OMHOYHARA 3Be3Aa, a cucTema
13 ABYX KOPMYHEBBIX KApnMKoB. [peablayWHi
ranaKTHYECKMA OBBLEKT Ha CPABHUMOM PACCTORHUK
o7 ConHua Gein oTKpeIT geapaom bapHapaom

8 1916 r. u HeOPUUMANBHO HOCKT 8ro UMA

(BNB N28, 2006, crp. 38)
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OAMYECKKM MPOHOCUTHCH 4YEepes BHEeLlHWe
obractv kometHoro obnaka Qopra, u erc
KPYNMHBIE AGARHBIE «0buTaTeAmr, MCNLITaE
rpaBuTaLMOHHLIE BO3MyWeEHWA, B Donb
LMK KOAMHYECTBaX YCTPEMAAIDTCA B Ha
npasaedy BaMmanwux K CoAHLy NAGHET.
Bnpo4em, Bce 0OLACHEHWA 3THX COBRITHI,
GasvpoeaBwrecd Ha runorese o «finaHe-
re X», BblAM B OCHOBHOM ONPOBEPTHYTHI
ele A0 HoBbiX necaeposann WISE.

Apyrue runoTessl, OCHOBaHHLIE Ha CyLLLe-
CTBOBaHWH NeprojrdeCcKinX KOMET C BeCkMa
BbITAHYThiMK 0D6Ir1TﬁMH, TAKME FOBOPMAM O
HanMumK B COAHEYHOW CHCTEME YASNSHHOID
MaCCHBHOMD Tena. Teneps BCE MX AOBOABLI W
NOCTYAATHI TAKXKE NepecMoTpeHbl. ABa TlWa
TEAbHbIX aHanuza 6a3 paHHbix WISE nomorau
HANTH APYTHE, HE MEHEE UHTEPECHLIE NDOMY-
LEHHblE OOHEKTHI, OKUAHOLLNE ASABHEALL KX
MCCAEACBAHWI, HO HW 0 KakoW «[haHere X» B
HKX HET AGKE HAMEKA,

B 2011 r.. nocne 3aBERWEHHA OCHOB-
HOW MWUCCMH KM McUepnaHdA BopToBbIX 33-
nacoe xaapareHta, WISE 6biA nepeBepeH
B «CNAWMA pexuns. B centabpe 2013 .
€ro PacKoOHCEPBUMPOBAAM, NEeperMeHDBa-
A B NeoWISE 1 BO3AOKWMAKM HE HEMD HOBYHD
MHUCCHHD MO EBbIABAEHWUHD I]{)['I)f.'\HLLL*.H NoTeH-
LHMAABHO OMACHbBIX OKOADIEMHBIX obLeKTOB.
B pamrax aton MUCCHMU TAKKE NPOU3BOAWT-
CA YTOYHEHME GU3UYECKWUX XBPAKTEPUCTUK
YXKE OTKPLITEIX ACTEPOUADB M KOMET, UToBbI
HonblLE y3HaTh 06 Ux PaZMEPaX U CTPOEHW .

HreneHHas, poCTpaHcTED, Boets 19
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ConHue «ykpano» KoMeTb! y ANYruxX 3se3n

pPUMEPHO NOAOBMHA *XBOCTA@TbIX 3BE3A», HAOAOAABLIMXCA

Ha NPOTAKEHWW WMCTOPHMH YEA0BEYECTBA, WMEHT He-

3aVKHYToIe Op6uTh OAHEMABR CBAM3MBILMCE C
CoAHLIEM, OHM H@BCEraa YXOAAT B KOCMUUYECKoe Npo-
CTPAHCTBO. BO3MOXHO, KAKAR-TO M3 HMX YEPes MUA-
RAMOHBI AET CAYHaNHO OKEXETCA B APYTOW 3BE3AHOM
CUCTEME H YKPACHUT Hebo AanekMX nAaHer... OaHa-
KO W OKOAOCOAHEUHLIE KOMEThI, NO-BUAMMOMY,
ABNEKO HE BCE MCXOAHO BblaM «COBCTBEHHO-
CTbtOr Halero ceeTuaa. MocAe aHanM3a CAOX-
HblX KOMMBIOTEPHBIX MOABAEH, NMPOBEAEHHOrD
COTPyAHMKEMK HOro-3anagHoro MCCABADBATEAL-
CKOro MHETHTYTa (Southwest Research Institute,
San Antonio, Texas), yHeHble NoAYYHAH BO3MOX-
HOCTL YTBEPXAAT, YTO BOALLUNMHCTBO KOMET B 06
nake Oopra Ha Kpato Hawen CoAHEeYHOW cHUCTEMEI
HA CAMOM ABAE «YKPAAEHbLI» ¥ ADYTUX 3BE3A.

Mu 3Haem, 4to 3Be3Abl 0BPAIYVIOTCA B CHOMASHUAX.
COAHLE POAMAOCH B OrPOMHOM COOBLLECTBE APYrkx CRETHA, BO3-
HUKLL WX M2 TOTO ¥e razoBo-NbineBore obnaka.' Ha cambix HauaAkH bix
3Tanax ero CylEeCTBOBaHHMA 3BE3ALI HAXOAMAUCE ADCTATOUHO BAM3KO,
yToBsl (MEPETAMMBATL ADYT ¥ ADYIa KOMETEI CUAGMM TPaBHTALMA.

COrnacHo HOBOW rMMOTE3E, KOMETHI YAKE OKPYKAAM 3BE3AbI, KOTAA
noche GOPMMPOBAHKMA KABCTERPE OHM Hauyann «pasberatsCar ApYT OT
Apyra. COAHLE WAREAD» C ADBONBHO COMMAHBIM «Daraxom: — oBaaKom
Qopra, BoGPaBLLMM B CE0R 3HAUMTEABHYHO HACTH KOMETONOAODHLIX TeA,
KOTOPbIE Ha TOT MOMEHT NPHUCYTCTBOBAAH B CKONAEHHH.

Obnako Oopta npeactaenser coboi OrpoMHBIA Pe3epByap Ko-
MeT, BpalLAoLLIMXCcA BOKpYr CoAHLA Aanexo 33 opButol HentyHa.
OHO Ha3BaHO B YECTb FOAEHACKOID acTpoHOME CepeanHbl XX Be-

L BNB NeB, 2008, cip. 4; Ned1, 2008, c1p. 4

Cronnexne 3se3pn,
obpa3osaswmMxcA

8 TymanHocTi Oprona.
No panneiM Xana
Jlesucona, Bce ITM

1823/ bl ABNAOTCR
«obnagarenamun
KOMETHBIX 06M1aKoB.
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 XypomecTeeHHan

KoHuenuus obnaka Oopra.
Llikana paccToRHWA —
norapuMuyecHan: Ha camom
[IeNe o CPABHEHNIO C PaAUYCAMM
nNaHeTHbIx opoMT 0BNaKo

OpbuTsi HaxXOAMTCA O4EH b AANEKO OT
nnaHer ConHua. Ero npeanonaraeMbli
s s > PaZNYC AOCTHIAET OAHOrD

cBeToBOro ropa. Ecnu 6si

Halue CBETUNO NPOLING HA
PaCCTOAHWM ABYX CBETDBbIX NET
OT [PYTrON NDXOMEH HA HEro
38e3fbl, WX KOMETHbIE 0fnaka
4acTUuHO 0GBeAHHUANCE Bbi

M NepemeLanycs,

1 Y10 16 107 10* 10

BHyTpeHHee
ofinaro Oopra

Nosc Koinepa

06nano Oopra —=

ka Ava Qopra (Jan Oort),” koTopblit NEPBLIM NONLITAACA O6BLACHHTE
NPOHCKOKAEHWE AOATONEDMOAMYECKHMX KOMET, MHOTAS NONaASHoLLMX
BO BHyTpeHHWe oBracTi CoAHEYHON cuCTeMbl. HECMOTPH Ha To, 4TO
HUKaKKX HAOAKASTEABHBIX MOATBEPKAEHWIA CYLLECTBOBAHWA 310r0
obnaka noka He NoaydeHo, BOALILIMHCTED acTpoHOMOB NpakTnye-
CKM HE COMHEBAETCA B ero CylecTROBAHMWM.

«CTaHAapPTHaAY MOAEAL NPOMCXOXABHWA KOMET YTBEDKAAET, YTO
BCE OHW SBAAIOTCA OCTATKaMiK Npolecca naaHeroobpasceaHin, Bol-
BpolWeHHbIMK Ha nepubepuio Hawel COAHEYHON CUCTEMbI TPARK-
TALMOHHBLIMKW BO3MYLLEHUAMK CO CTOPOHLI BOAEE MACCHMBHBIX TEA.
OpHaKO MNOCAE NORBAEHUA AOCTATOMHO MOLLHBIX TEAECKONOB W 8BTOD-
MATM3INPOBaHHBIX 0630p0B Heba, NO3BOAMBLLKMX OTKPbLIBETE «XBOCTA-
ThiE FBE3AbI B GOABLINMX KOAWHECTBAX, aCTROHOMbI BBIAW BBIHYXASHbI
NPU3HATL, YTO B PAMKEX TAKON MOAEAM CTATMCTHKE HADAIOABEMBIX KO-
MeT AOMKHE Obina Bbl ONEpUPOBaTL 3aMETHO MEHBLUMMKU HUCAaMM.
Moxoxe, okpecTHOGTH COAHLA B KaKOW-TO NEPUOA BPEMEHW yCNeau
CYLLECTBEHHO «0B0raTUTECA» 3TUMKM OBLeKTaMu.

KomeTsl B oBaake Qopra, Kak NPaBuAo, MMEKT pasMeptl NOPAAKE
1-3 K. 3aMETHTE CTOAb ManbIE TeAa Ha OrPOMHBbIX PACCTOAHNSX oT ConH-
LA TEXHWUECK HeBO3MOXHO, NO3TOMY OUEHKA MX YUCAEHHOCTM OCTAET-
CA HEAETKOM 3384, NEBMCOH M 870 KOMaHAa YTBEDKASKT: PEsyAbTaThl
HaDMOAEHWI CBUAETEALCTBYIOT 0 TOM, 4TO B o8nake Oopta A0KHO Ob(Th
nopAaka 400 mapp 0OLEKTOR, B TO BPEMA KaK «CTAHARPTHAR MOABAL
NPEeANoAaraeT Hanuuue BOEro AMLLL 6 MADA KOMETONoAaoOHBIX TeA. 310
OrPOMHOE HECOOTBETCTEME HE MOKET BbiTh OBLACHEHO KAKMMW-TO Heyy-
TeHHLIMK parkTopami. QueBHAHO, MoAeAL TpebyeT AopaboTku.

B kauectee OAHOM W3 CBHAETEALCTB HECOBEPLUEHCTBA CYLLIECTBYHD-
e TEOPHH YUeHbIE YKa3bIBAIOT Ha 0CODLIN TWIM BbICOKO3KCLIEHTDKUHLIX
AOATONEPUOAMUECKUX KOMETHBIX OPBAT, YXOARLLMX B OTABAEHHBIE 00Aa-
CTW NPOCTPAHCTBA. KOMEThI Ha Takux OpOuTax He MO «POAUTHCA! B
BAvKaRLLMX oKpecTHOCTAX CoAHLA. HanpaluMBaeTcn o4eBHAHbIA BbiBOA
0 TOM, YTO OHW CHOPMUPOBAAKCE BOAN3H APYTHX 3BE34, a 3aTem Bbinu 3a-
XBa4EHbL! TPAaBUTALMEN HALLero CBeTuAa.

ECAM NPEeANOACXEHHE O 3aXBaTe KOMET NOATBEPAMTCA — 310 By-
AET D3HaYaTh, Yto «wbutarean» obraxa OopTa MoryT NnoBeAaTh Hema-
MO MHTEPECHOTD HE TOABKO O PaHHKX 3Tanax 3soAkoLi CoAHLA, HO W
ob UCTOPUKM APYTHX 3BE3A.

? AMOME BCTPEYSETCA HaaBaMne ~0Bnaro 3nnka-0oprar, NoCKOALKY SCTOHCKWIA ACTROHOM
3pHer Anvk (Ernst Opik) BRICKE3aA NPEANDADMEHHE O ETD CYWECTBOEHWH HEMHOTD
paHblue — BMNB Nel, 2004, e1p. 32

WAL Universemagazine.com



byayuiee npoeKkTos NASA

epes MeHepkepami NASA CToUT Heaerkui Bbibop: vMm
NPEACTOMT PELLMTE, KAKWME 'AOATOXUBYLLMEr MEXKNABHET-
Hble MCCABADBETENECKUE MUCCKM B CABAYIOWEM DUHAHCO-
BOM rOAY NOABEPTHYTCH COKPALLEHWIO GUHAHCHPOBAHWA, 8 Kakne
Bo0OWE NPMAETCA npekpamiTe. [paBaa, HayyHoe coobulecTso
BCE KE HAAEETCA, YTO GUHAHCOBLIS CAOKHOCTH HE CHALHO 38TRO-
HYT Kochuyeckne nporpammel CLUA.
B Hactofulee Bpems amepukaHckue annaparsl uayqarar Ny-
Hy, Mepkypui, Mapc 1 CarypH, AeTaT « HOnuTepy W MNaytoHy, a Tak-
KE BeAYT PA3BEAKY IMaBHOM NoAca acteporaos. Paboume rpynnbl
MUCCHI BOPMHDVIOT NDEAOKEHMS, KOTOPLIE BYAYT NPEACTaBAEHbI
Ha paccmoTpeHKe pykoeoacTRy NASA B anpese. Takana npoueay-
pa CTaHAZPTHO BhINDAHAETCA KaxAble ABa ropa. B xoae Hee He-
33BMCUMARA TPYNNE YUEHBIX OLUEHWBAET BAXHOCTh NPOAOAKEHHA
DUHAHCUPOBAHUA ANR KaXAOT0 NPOEKTA. PEKOMEHABLIMKM 3KCNEepT-
HOM KomMMccuu ByayT 0OHAPOAOBAHbI B MIOHE.
MNpoBaembl ¢ GUHAHCHPOBAHMEM B 3TOT pPas AONOAHWTEAL
HO' OCACHKHAHDTCR HEOOXOAMMOCTBIO M3LICKAHWA CPEACTE Ha Npo-
ANEHWE BKCNAYaTaumuu posepa Curiosity,” 0CHOBHAR ABYXAETHAR
MUCCHMA KOTOPOIO 3aBepLUMTCS aTim Aetom. CreupraamcTarnaaqe-
TOAOTH Xenann Bbl, utoBbl MAPCOX0A GYHKUMOHWPOEaA M ABnee.
Takke BaXHbIM ABARETCS BONPOC O GHHAHCOBOH NOAAEPKKE CO-
NpoBOXAEHKA MuccuM Cassini — ator annapar yxe noutw 10 aet
paboraer Ha opbuTe Bokpyr CarypHa. B bakax ero BopToBOIA ABK-
raTeALHON YCTAHOBKKM OCTAAOCh COBCEM HEMHOTO TOMAMBA, NO3-
TOMY B CKOPOM BPEMEHW OH NOTEPAET BOZMOXHOCTb COBEPLLATL
opbuTanbHble MaHeBphl, a B ceHTAbpe 2017 . Booblue ynaaet
Ha NAGHETY M CTOPHT B ee atMochepe. AD 31010 BPEMEHH YYEHDbIE
COBUPAIOTCA MOAYYUTH OT 30HAA MAKCUMANBHYIO HAYYHYIO OTABHY.
C ADYTOMA CTOPOHBI, ABHBIM HyKHBI M HA HOBBIE NPOEKTHI — Ha-
MPMMED, Ha 3aMyCK OYEPEAHOTO MapCOXOAR, HAMEHEHHBIA Ha
2020 r., ¥ SKCIEAMLMIO K KONUTEpHaHcKoMy cryTHuky Espone.®
ConposoxaeHre Cassini 1 Curiosity oBxoautes npumepHo B 60
MAH AOMEPOR B FOA, HO PYKOROAMTEAN 0BEMX MUCCUIA TOBOPST, UTo
MLLYT CNOCODOLI CHUXEHUA 3aTpaT. Apyrie NpoeKTsl, BKAUQUEHHBLIE
8 0630p, MMEKOT MEHBLLIWE EXETOAHBIE ONEPaLMOHHBIE DHOAKETHI.
OpHako ecn Konrpecc CLUA He yTBepaWT YBEAMMEHME (K-
HaHCWPOBAHMA NMAGHETaPHBLIX MCCAeAOBaHMA NASA, cylwecteyeT
PMCK TOTQ, YTO HEKOTOPBIE KOCMMYECKME annapatbl GyayT OTKAKD-
yeHbl. Mo ABHHLIM MCTOYHMKOB B @AMWHWCTPAUMKM NpesuaeHTa
ObGambl, 3HaKOMBIX ¢ npoekTom Bropketa Ha 2015+ ¢uHaHCoBBIR
roa, ¢ HaMboAbLLIEN BEPOATHOCTLID 3TO KOCHETCA nporpamm Mars
Exploration Rover' u Lunar Reconnaissance Orbiter,” 3HauuTeALHD
WNEPEKPLIBLUMX: CBOM NEPBOHAYaABHLIE CPOKK peanr3aLmi.
Apyrue mMexnaaHeTHble 30HALI NASA — takue, kak New
Horizons,® JUNQ™ u Dawn® — Bce elle HaxoAATCA Ha CTaamMM
NEepeneTa K LUEeAM WAW BLINOAHEHWA TAABHOR 38A84W MUCCHK.
PafoTta Nneproro MCKYCCTBEHHOMD CnyTHUKA Mepkypus (anna-
pata MESSENGER?) Takxe rapaHTHpoBaHHO NPOPUHEHCHPO-
BaHa A0 mapra 2015 r., koraa ero GopToBas ABMraTeAbHan
YCTAHOBKA AOAXHA W3PACXOAOBATE BCE PAKETHOE TOMAWEO.
BA0OaBOK amMeprKaHUbl NPOACAXKAKCT BhINAGYABETL CBOKD AD-
AK) PECXOAOB HA NOAAEPKEHWE COBMECTHON C EBPONEHCKUMMK
napTHepamu muccur Mars Express.*®

LBNB Nel, 2012, 1. 12
? BNB ved, 2008, cp. 14
* BMNB Ne3, 2005, c1p. 15:
Mo, 2013, cTp. 16

4 BNB NeB, 2008, c1p, 22
= BNB hed, 2009, c1p. 2;
Ne11, 2010, ctp. 5

% BNB Ne2, 2006, c1p. 25:
Nell, 2040, c1p. 8

"BNB N8, 2011, ctp. 22

# BNB N=10, 2007, c1p. 25
Ne7, 2014, cip. 12

' BNB Nell, 2010, op. 4
“ BB Ne9, 2009, o1p. 21

Anpens 2014

TESTED IN SPACE

T.A.0.S. UCKYCCTBO HAYKH
WMBLIE SKOCUCTEMbI M3 TABOPATOPHI NASA

NNAHTAPUYM
ANTQUARIUM
SUPER FOREST®

MypasernHuK
B cOanaHCMpPOBaHHOM
3aMKHYTON 3KOCHCTEME.

NNAHTAPUYM
PLANTARIUM ®

Buocuctema
C Npo3paYyHoiM
«MOYBOWN,

NNAHTAPUYM
BIOGLOBE GORGONIA

fepMeTHYHaa MOpCHas
3HOCHCTEMA
C HMUBBIMH HDEBETHAMMN.

NOAPOBHEE HA CAMTE MHTEPHET-MATASUHA
SHOP.UNIVERSEMAGAZINE.COM

1 no tenedoxam: +38 (044) 295-00-22, +38 (067) 215-22-22



B CONHEYHAS CUCTEMA. HOBOCTW

L

iy e
P 4 & it

a 11497-m eutke Bokpyr (Amenthes Planum) wu lecnepum aXOAWTCA K 3anajy OT AOAMHbI  HbIE KpaTepbl W A@BOBbIE Ka-
KpacHol nnawetel, 13  [Hesperia Planum), w3 wotopeix  Tuuto (Tinto Vallis) v kpatepa Hanbl. PassereneHHbIN oBpar y
AaHBapA 2013, espo- ckombuHMpoBaAM npuBepeHHoe [anoc (Palos), €ro UEHTP pac- HWXHEro Kpas, No-BUAMMOMY,
NeHCKMA KOCMWYECKMA annapat  u3obpaxeHue. Ero ocobeHHDCTEH ’ 2H BOAM3M TOYKW © KO- padblie BbiA  PYCAOM  DEKK,
Mars Express' cAeAaA HECKOAL- FABARBTCA  LBETOBaA ramma, opavHaramu 3° wo.w. u 109° B HacToswee BPEems BCE HM3-
KO CHUMKOB paBHMH AMEHTECA TNPUMEDHO COOTBETCIBYIOWAEA B.A. Pa3dpelweHde COCTaBARET MEHHOCTM YKPBIEAET TOACThIA
TOMY, 4TO YBMAEA Bbl YUeAOBEYE- 22 M HA NUKCEAb, HA UTOMOBOM  CAOW TEMHOM NbIAK, NMPUHECEH-

CKMWA rha3. OTCHATBIH Y4aCTOK  M300pameHun BMAHBI  YAap- HOM MapCHaHCKWMW BETRAMM.
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VYeenuueHHbIA NePCNeKTUBHBIN BHf, CHCTEMbI KOPOTKMX AOMWH,
«Bnafaiux» B kparep Manoc, 6bin NonyveH B pesynsrare
KOMNBIOTEPHOTO MOAENWPOBAHWA HA OCHOBAHWM CHUMKOB
CTEpEOHaMEPbI BbICOKOrO paspewedua HRSC

(High-Resolution Stereo (amera) kocmudeckoro annapara
Mars Express. U-oGpa3Hoe nonepeyHoe ceveHne onnkbl,
CKOpee BCEero, CBA3AHO € NPOLECcaMH NPOCAYHBAHMA Ha
NOBEPXHOCTE MPYHTOBEIX BOA, BOIHHKWHMX NP TAAHWUH

NAACTOB BEYHOI MEP3NOTLI NOA ABACTBMEM, K NPUMEDY,
BYAKaHWYRCHOTD Tenna. Mocne MCTeYeHUA 3HAUHTENbHOTO
KOJIWYECTBA BOJbI Ha rNyGuHe 0CTaTCA 06WMPHLIR MYCTOTSI,

B KOTOpbie NPOBANHBAITCA BbllWEAEKALME CNOKM FPYHTA.
NeBrlii BEpPXHWIA yron u3o6paMeHunA NPeAcTaBnAer coboi YacTs
100-kunomeTpoBoro Kparepa.

Anpess 2014

COAHEYHAS cucTEMA. HoBocTv TR

=
i
-
2
4
=
=
=




B KOCMOHABTUKA

Tangaem,

NNoBepeHHbIU roaaMmu

CesepHbil nonu2oH u Kb «l0x<Hoe

TecHoe COTPYAHVHeCTBO MHXeHepos
N NCNbITaTeAel CABASAQ BO3MOXKXHOWM
PEAAVM33UNIO CAOXKHEWLLVX NPOeKToBR
OT 4YepTexxen A0 KOCMUNHeCckow opBuTsl

3TOM rOAY BCEMMPHO M3BECTHOMY [OCYAAPCTBEHHOMY
B KOHCTpyKTOpCKomy Bropo «KxHoes umenn M.K.AHreas

menondsetca 60 aet. Ero uctopua Hauanace ¢ Nocra-
HoBaeHuA Cosera Munnctpoe CCCP or 10 anpens 1954 r.,
KOTOPBIM OTAEA [AaBHOTMO KOHCTDYKTOpPA PAKETHOro 3asoaa
Ne 586 B Anenponetposcke Gbia npeobpasosaH B Ocoboe
KOHCTpyKTOPCKoE Biopo Ne 586,

3710 pelueHne AMKTOBAAOCH CADKHON MEXAYHaPOAHON 06-
CTaHOBKOM U OCTPbIM NPoTUBOCTOAHMEM CCCP 1 CLUA. Karoue-
BaA POAb B PA3BEPHYBLIENCA «XOAOAHOH BOMHE" OTBOAWMAECH
CTparernyeckony pakeTHOMY OPYXUED, NO3TOMY B0 COBAaHME
CTAHOBWAOCH 33AAYENR TOCYAAPCTBEHHOM 3HAYEHHA.

lNepBkie pakeTHble kKoMmnaeKkcbl KB «iwHoe»

9 mions 1954 1. HauanbHUKOM W TAGBHBIM KOHCTRYKTOPOM
OKB-586 Bbin HasHayeH ONLITHLIN CNEUMAANCT W OpraHMaatop

A rnaeubiit kocTpyrTOp KB «H0iHoe» M.K AHrens u ero nepe biil
3amectutens B.C. Byguuk.

Muxann Kyaomuy Axreas,! paGotasLumii A0 3TOM0 B NOAMOCKOE-
Hom HUM-88 avpextopom, a 3atem — rasHbiM WHXEHepoM.
Ero nepsbiM 3amectirenem cran Bacuanii CepreeBuy ByaHuk,
BO3MAABAABLIMA B 1951-1954 rr. otaen MAaBHOMO KOHCTPYKTO-
pa cepuitHoro pakeTHoro 3asoaa Ne 586 B AHenponeTpoBcke.

' BNB Ne10, 2011, c1p. 4

24  BreneuHan, NpocTRaHCTES, BREMS]

WBan UBanoBuY OnerHUK
renepan-nonuoannn, AOKTOP TEXHH4YECHMUX HaYH,
HavyanbHUK Kocmoapoma Mneceuk (1985-1991 rr.)

A

PakeTHbIH
KomnneKc P-12 go
BPEMA 3anpaBKu.

lhaBHoit 3aaavei OKB-586 craHoBuaace paspaborka ban-
AMCTUHECKUNX DAKET HOBOMO TUNE — Ha ADATOXPaHMMEIX KOM-
NOHEHTaX TOMAMBA, C ABTOHOMHOW CMCTEMOW YNpaBAEHWA,
CNOCoBHLIX HECTW ANEPHBIE BoE3apAabI.

13 aBrycta 1955 I. BLILWAO NOCTAHOBAEHMWE [paBUTEABCTEE
«Q CO3A8HMKN W M3rOTOBAGHUW pakeThl P-12 (8KB3)r. AaA nep-
BOW pakeTbl M.K.AHreAs B Ka4ecTBE ABWIATEALHON YCTAHOB-
ki Th@BHbIH KOHCTPYKTOP JKMAKOCTHBIX PAKETHbIX ABWraTener
(*XPA) BaneHTuH MeTpoBuY MYLWKO? NPEAADKMA CROH pa3pa-
Borky PA-214 ¢ YeTbipbMA HENOABMXHLIMKM KaMepamu cropa-
HWUA, KOTOpbIE MMenn oblwnit TypBoHacocHbIN arperar.

AETHO—KOHCprKTOpCKHe HMCMNBITAHUA HAMETHAKM Ha anpeab
1957 r. B oktAbpe 1956 1. & OKB Bbin BBINYLLEH ICKU3HLIF NPo-
EKT pakeTul, a yxe B aekabpe Toro xe roaa aasoay Ne 586 —
Oyayulemy «HOxmalwy» — BbiAM BoinaHbl paboune uepTexu.
22 wioHa 1957 1. Ha noauroHe KanycTuH Ap cocToRAca nepebIi
YCNELWHLIA NYCK pakeTol P-12. OH BO3BECTHA MHDY O DOXAEHMUM
HOBOMO KOHCTRYKTOPCKOro OKIpO Camoi BbICOKOW KBaAWDUKE-
LMK NMOA PYKOBOACTBOM [AABHOMD KOHCTPYKTOpa M.K.AHrear.

B mae 1958 r. Gbin BbINYLWEH TEXHUYECKWA NPOEKT BTOROMO
31ana, ¥ B TOM Xe roAy HauaAMCh AETHO-KOHCTPYKTOPCKUE HCNbl-
TaHusA, OHKM 3aBEPLUIMAKCH B KOHLE 1958 1. NyCKOM KOHTPOAL-

* BNB Ne9, 2008, c1p. 28
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HblX PaKer NepBor CEPUHHOM Naptud P-12, kotopeie 8 mapTte
1959 1. BbiAM NPHHATEI HE BOOPYKEHHE,

CozpaHme HOBOW paxeTb! 3aBEPLMAOCH TPHMYMGDAAEHO, W OHA
CTana CamMoi MaCcCOBON PaKETON CPEAHEN ABNBHOCTH B COGAAHHbIX
B 1959 1. PakeTHsix BOMCKaX CTPATErMUECKOrD HasHaueHus (PBCH).

YeepenHocTs OKB-586 B caonx paspaborkax B XOAE CTeH-
ADBLIX M OTHEELIX WCMbLITAHWA HACTOALKO EO3POCAE, UTO Elle
AD NEPBOro nycka MaBHbIW KOHCTPYKTOP NPEeAroxuA Npasu-
TEABCTBY Ha4aTh MPOEKTUPOBAHME HOBLIX PAKET. CPeAHEeH
ABABHOCTH P-14 1 MEXKOHTUHEHTAABHOW P-16.

13 man 1959 1. BLIWAO NocTaHoBAeHKe TpaBUTEALCTREA,
NPEAYCMATPHBABLUEE DE3KOE YCKOPEHME pa3paboTkn pakeTs
P-16 ¢ BbIX0AOM HA AETHO-KOHCTPYKTORCKHWE UCNLITAHMA B YeT-
BERTOM KBapTane 1960 r. OHu BuiAK 3aNAGHUPOBaHLI Ha HOx-
HOM noauroHe — Byayliem kocmoapome BalkoHyp.

YBEpeHHOCTe pyroBoacTBa MuHWcTEpcTBa  00OpPOHSbI
B ycnexe npoekta P-16 bOnina TAKOW BICOKOMW, YTD ELLE A0 3a-
BEPLWEHWA WCNBITAHUW pakels Ha CeBepHOM NOAWIoHe (co-
BEPLUEHHO CEKPETHLIA OBbLeKT «AHrapas, ByAYLLWA KOCMOAPOM
HHECEQK) AAA HEE HadanW CTPOUTh NYCKOBBIE KOMMNASKCHl Ha-
FEMHOTO W LAXTHOro BasupoBaHus,

PesyasTarom CEMWABTHER HanpaxedHon paborel OKWb-
586 cTann CTpaTErMYECKME PaKETbl HA BLICOKOKHINALLMX KOM-
noHeHTax TonavBa P-12, P14, P-16. O BhiCOKMX TEMNax u
NPoAYKTHEHOCTH KB No co3panio pakeT NepeEoro NOKOAEHNA
CBMAETEALCTBYIOT AAThI WX NPUHATUA Ha BOOPYXeHWe: P-12
1959r., P-14 — 1961 ., P16 — 18963 .

I PaKETHBIE KOMMAEKCH! DbiAk BBICTPO OCBOEHLI PaKeT-
YMKaMM B BOWCKaX W 0BecneunBany BbICOKYIO cTeneHb Hoe-
BOW rotoBHOCTH PBCH. P-12 Wmeaa yAMBUTEALHYHO CyabDy:
Bcero Beino uarotosneno 2300 paxer, pakeTHbIE KOMIABKCH
HaX0AMAMCE B 3kcnayataumu bonee 30 aer. Coctosrock 905
€€ NYCKOB, NPu 3ToM 97% U3 HUxX Buian yenewHsimu, M3 182
nyckoe P-14 ycnellHsix okasanocs 93%, a anA P-16 nocne
307 nyckoB aToT Nokasatenb coctasua 91%.

B MuHucTepcTEe 000poHbLl 00paTMAM BHUMMAHWE Ha TO, YTO
MOADADH KOAMEKTUE AHENPONETROBCKOMD OKB CMOT 38 KOPOTKMIA
NepMop Co3AaTe MHOTONASHOBYHD KOOMEPALUMK, CROOPAMHHUPO-
Bars aAercTeua MHorux HAM, Kb v npeanpHaTHi No BeINCAHEHHIO
BaMHEMLLWX MOCYAAPCTBEHHLIX 3aAaHMiA. B pesyastate KoHoTpyk-
TOpcKoe BHopo NoAYYUAD OBBLEMHDBIM NOPTOENL HOBbLIX 3AKA30B.
C arorp BpEMEHW HaUaAOCh M0 AAMTEABHOE W NPoAYKTUBHOE CO-
TDYAHWYECTBO C KOCMOAROMOM [AeCeLK.

Mepsble KOCMUYeCKne HOCUTeAN
n cnyTHUiKM KB «KOkHoe»

36I’1y{!i<1r1 I'IepBbIX CI'IyTHHKDB OTKPbIAM HOBBIE BO3MOX-
HOCTH AAR M3YYEHWA KOCMWYECKOro npocTpaHcTea. OaHako
UACTb 3aNAGHMPOBAHHLIX 3KCMEPUMEHTOE BO BPEMA NEpPELIX
NOAETOB OPOWUTAALHBLIX ANNAPaTOR PEaAW30BaTh HE YAAAOCH.
310 ONPEAEAMAC NOTPEBHOCTL UX CUCTEMAaTMUECKMX 3anyCKOB.

AAA PELLIEHWA NOCTABAEHHBIX 3aAa4 B MHTepecax MuHWCTeD-
CTBa OOOPOHE 1 AKBAEMUM HEYK MOCYAAPCTRY HEOBXOAUMO BiIAD
B KOPOTKMKH CPOK CO3AATb HOBLIE 3KOHOMMYHBIE DAKETHO-KOC-
MUYECKME KOMNASKCH! W pa3paboTaTe COOTBETCTRYIOWME WX
KAACCY KOCMWYECKME annaparkl. Ha HWx Bo3naranach 3aaaqya ne-
PEKPLITL NO CBOMM $HYHKUMOHANABHEIM BOZMOXHOCTAM LIMPOKAH
CMEKTP NPOrPamMmM Hay4HOro v NPUKNAAHOID HasHaueHus. B 3tux
yeaosuax Kb «KOxHoes BRICTYNMAO € MHUUMETUBON CO3AGHMA HO-
CHTEAR AETKOTO Kracca Ha Base Boeson paketsl P-12. Mpeanoxe-
HUA KOHCTPYKTOPCKOrO BIOPO NOAYYUAD NOAASPKKY, W B 1962 1.

Anpens 2014

kocmoHABTUKA TR

Ha noanroHe KanycTiH fAp Bbia cO3aaH CTaUMOHaPHbIA OTKPLITHINA
crapt ¢ fawHer obcayxMBaHuA. HoBYIO paKkeTy HasBan sKoc-
mocy. OAHOBDPEMEHHO C paspaboTkol paxerHocuTenrer B Kb
HKHOE HAYAAOCE QOPMHUPOBAHWE MOAPASAEAEHWA, HALEAEH-
HOTO Ha NPOEKTMPOBaHWME M paspaboTKy MaALIX KOCMMUECKHX
annapaTtos. Moncable KOHCTPYKTOPbI, MCNONB3YA OMNbIT KOPOAEB-
CKoro OKB-1, NPUCTYNHAM K DELLEHKWIO STHX 38484 € COBCTBEHHbI-
MU BUABHHWEM W KOHUEMLHEHN,

16 mapra 1862 r. ¢ noavroHa Kanyetid Hp Bbin BoiBeseH
Ha opOuTy AHENPONETPOBCKMIA CryTHUK AC-2, KOTOPbIA NOAYUMA
odpHUHANEHOE HaKUMeHOBaHKe «KoCMOC-1», 3TOT CNYTHUK B A8AL-
HEHLIEM CTan NEPBEHLEM COBETCKDM NPOrpamMmMbl KOCMMUYECKIX
ucehAepoBanKri «Kocmoc. 3aberan Bnepes, HEobX0AMMO Noa4ep-
KHYTh, YTO Ha NPOTAXEHUKW NOCASAY HOLLIMX 14 net c atoro MOAMIOHS
Ha OKONQ3EMHBIE OpOMTEI BBIN0 OTNpaeneH0 44 MansiK YHUOHUM-
DOBaHHbIX KOCMMUECKMX annapara 26 MoAMOUKALUA, a No3xe ¢
racmoapoma Mreceux — 14 annaparoe 11 moandukaumi.

A nepesiit ciythuk «Kocmoc-1» (IC-2) paspaborkm KB «HOmHoen,
BLIBEZIEHHBIA HA OKOND3EMHYI0 0pOMTY 16 Mapra 1962 r. paKeToM-
Hocutenem «Hocmoo»,

TecHoe cotpyaHudecTeo koamektiea Kb «HwHoer © Maecel
KOM M0 KOCMHYECKOH TEMAaTHMKE Havanoch B 1964 r. Torpa Ha Koo-
MOAPOME pE3BEpThIBAAMCE Pa0b0Tsl N0 CO3AGHUID TEXHWUECKUX
M CTAPRTOBLIX KOMMACKCOE AAS PEKET-HOCHUTEASH KOCMOG: W sMH-
TEPKOCMOC», 8 TAKKE TEXHHUBCKON NO3ULMA AR NMOATOTOBKK KOG
MHYECHKMX annapaToB Ha okpauHe roposa MupHoro. B cozaaHum
atoro HA30BOr0 HAYMHO-TEXHMYECKOTO KOMMAEKCE AAA 3aMycka
cnyTHUKoB paspabotkk KB «HOxHoe» G0ALLLIOW BKNAA BHECAKM MH-
KEHEpbl-MCnbiTatead B.M.3Mnwuy, B.A.3vanH, B.H.KyawbaHos,
I-M.MBoHuHCKKA, A.H.AneHTes, C.H.Boakos, B.W.AaHeuknH, AM.
Mapkos U Apyrve. OT KOHCTPYKTOPCKOTO BHopo AAR TEXHMYECKO-
ro PYKOBOACTBE M HENOCPEACTEEHHOMD YYACTMA B CTPOWTEALCTRE
wocmoapoma Beiau Hanpaeaedsl K.E Xauatypan, A.B.Turapen-
Ko, A.M.Monens, A.CNerpenko, [A.Kocrenko, M.M.PoamoHoe,
.M. Kosroe, AW Topbatos U MHOMME apyrie. Paboty Hauamm He ¢
HyAR. TpK OTPAtOTKE KOCMUUECKMX CPEACTE DAAMOAOKALIMOHHBIX
KOMMAEKCOB CUCTEM NPOTHBOPAKETHOM U NPOTUBOKOCMUUECKON
060POHDI BhIA MCNOALIOBAH ONBIT KCNAYATALIMA KOCMUHECKIX All-
naparoB «Kocmoc-6, -19, -25, -36, -76+, a ana otpaborkm Metosos
1 CPEACTB PAAMO3NEKTPOHHOTO HaDAMOABHWA M3 KOCMOCE YHAM pe-
synwrarel pabotel co cnyTHuKom «Kocmoc-8+ Bee atn annapar
3anycKanuce ¢ KocMmoapoma Kanyctmd Ap.

Kak nokazas NpoBEAEHHLIE HCCAEADBAHWA 1 PACYETHI, KOC-
MOAPOM [NASCELK BIFOAHO OTAMUYAACH CBOMM MECTORACNOAQKEHM-
em. C Hero OCcyLUeCTEBARAKCE 38NYCKU Ha OPBUTLI C HAKAOHEHWEM

SCEAEHHSN, NEOCTOSHC TAC, Bent
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> 66-74° W Ha NpUNOAAPHBLIE OPBUTLI, UTO CYWECTBEHHO pacluu-  1a. B pesyAstatax KOMMAEKCHOro WaydeHus MUposoro okeaHa
DAAC KpYr 3aAad, peluaemblX KOCMWUYECKMMU annaparamu Hayd-  Bbia OUeHb 3auHTepecoBaH BoeHHo-Mopckon @aot. Peayanta-
HOIDO, 0BOPOHHOMD W HAPOAHO-XO3ANCTBEHHOTO HA3HEYEHWA, 8  Thbi NPOTHOZOB NAGHHPOBAAOCH BHEAPUTE B NPBKTHKY HADOAHO-
TAKKE NOIBOAANO PEANM30BLIBATH NOYTH BCE CYLLIECTROBABLUME  TO XO3AMCTB&, CO3AGHUA TEOPETUYECKMX OCHOB pPaLMOHAARHOMO
B TO BREMA NPOMPaMMbl KOCMOADOMA BaKOHYP, BKAIOYaA 3a-  MCMNOAL30BaHUA BUOADTUUYECKUX U MUHEPAALHbIX DECYPCOB BO-
MYCKM MEXTABHETHBIX CTAHLMIA 1 NUADTUPYEMBIX KOPEBAE  AHBLIX NPOCTPAHCTB, Bee 310 BbIA0 HANPaBAEHO HA obecneue-
no nporpammam «Boctok» 1 «Bocxoas, HWE XO3IANCTBEHHON ABATEALHOCTH Ha (LEALDE U B OTABABHBIX
CepearHa 1960-x ronoB ans heceuka crana  aKBATOPUAX, ONTUMAEALHOTO M BE30NACHOND NAABAHUA, KOHTPO-
BPEMEHEM Hadana O0EBOr0 NPUMEHEHMA NEPBblX AR HAA 3arPA3HEHHEM MODER 1 okeaHos. COTpYAHMKM KB «HOx-
KOCMWYECKUX KOMNASKCOB HAOAOAEHWA, CBA3H, HOEe: pa3paboTand 5 MOAMBHKAUMA KOCMWYECKUX ANnNaparos,
HaBurauuu, oTpaboTkK CUCTEM NPOTHBOPAKETHOM  NOAYMMBLUMX HauMeHoBaHne «OkeaH. CO CTApTOBbIX MO3HUNA
obopotbl (MPO), reopeanu 1 kaprorpadmu B pam-  Maeceuxa BbIA0 BLIBEAEHD Ha 0pBKThI 11 TaKUX GNYTHMKOE.
Kax MEpPONPUATHI No pocTMxenno Coeetckum Co- Bcero 3a noayBekoBylo UCTOPWIO kocmoapoma Maeceux
H030M BOEHHO-CTparermueckoro naputeta ¢ CLUA. ¢ Hero Buino 3anylieHo bonee Tpexcor paspaboraHHeix 8 KB
KB «HOxHoe» pagpaboTano LeAbiid PAA HayuHbiX 1 «HOXHOE» W U3rOTOBAEHHBIX Ha HDXHOM MaLWMHOCTPOUTEAL-
CNeunantHhIX KOCMWYECKUX annaparos, CuifPaBlIMX  HOM 33BOAE KOCMMUECKWX annapatos, BbINOAHEHHbIX B 56
BbIAGHOLLYIOCH POAL B UCCABADBAHUM OKOAOZEMHOTO  MOAWDMKALMAX. SHAUUTEALHOE UMCAD 3THX annapaTos BbiBo-
NPOCTPAHCTBA, MArHUTOCHEPE U MOHOCHEPSI, PaAM-  AMAOCH HA OKOAO3EMHbIE OPEHTEI AHENPONETPOBCKUMU DAKE-
alUMOHHBIX NOACOB, METEOPHbLIX NOTOKOB, BOAHOBLIX — TAMM-HOCHTEAAMM «Kocmoc-2» U «LIMKAOH-30.
CBOWCTB NAA3MbI U MHOTOMO APYTOTo.
K Hadany 1970 r. sosnuina artyarshas sapa-  OTpaboTia TBEPAOTONAMBHBLIX PAKeTHbIX
Ha W3yHEHHA MEXaHW3MOB B3aMMOCBA3W OTAGAbHBIX  Komnaekcos IKB «KD»Hoe» Ha NoAVIroOHe
DUBNYECKMX ABAEHWI B OAMKHEM KOCMOCE W COA- MNaeceLx
HEYHO-3eMHbIX CBR3er. Manbie yHUOUUMPOBaHHLIE
KOCMMHYECKWE annaparbl yXe He MOTAM pellaTe TaKyIo B okrabpe 1967 r. CeBepHulit noanroH npussan or OKE
KOMIAGKCHYHO UEASBYHO 3aaady. [haBHLIM KOHCTPYKTO-  Ne58E Ha coBMECTHbIE AeTHbIE WCTIBITAHWA NOABHXHLIA pa-
pom Kb «tOxHoe B 1971 r. Buina nocTaBreHa LeAb —  KETHBIA Komnaexe PT-200 ¢ panbHocTbiO cTpeanbsl 9000 k.
NPOBECTH 3HAAME 33ABOK M NOATOTOBHTL NPEAAOKEHMA  3TOT KOMNAEKC BbIA OPUIMHANEH TEM, YTO KOMBUHMPOBaHHASN
No CO3AAHMIO ABTOMETMYECKHX YHUBEPCAALHBLIX OPOK-  ABYXCTYNEHYATAA PAKETa PA3MELLAAECH HA NYCEHUUHOM LLaC-
TanbHbIX craHumi (AYOC). B utore 6bino paspabotaHo o TAXeAoro TaHka T-10M. Ha nepsoil CTyNeHH yeTaHaBAMBaA-
1 OTNPaBAEHO Ha OpOuTY 12 MOAM(UKALMI aNNapaTtoB  CA TBEPAOTONAMBHBLIA ABWIATEAb, HA BTOPON — KHAKOCTHOM.
3100 Knacca. OHM 0BECNEYMAM KOMIAEKCHOE M3yueHHe  PakeTa noayduia wHAekc 8K99. Ee otpaboTka Ha MOAMIOHE
OKONO3EMHOMD KOCMWYECKOTD MPOCTRAHCTBAa, MOHWTO-  NPOAOMAKEAACH ABA rOAA. Bnepesie oHa Obina oKasaHa Bo
PHHT COAHEYHOH 8KTMBHOCTH M rTEODU3HMYECKWX ABAEHWA,  BPEMA Napana Ha KpacHon naowaan 7 Hoabpa 1967 r. Oa-
a TakKe [POBEAEHWE JKCNEPHMEHTOB B MHTEPECAX HA- HAKO BBWAY 3HAUWTEABHOMO KOAMYECTBE HEYABHHBIX MYCKOB M
POAHOTO XO3ANCTEA. nexenaHua PBCH axkcnayatupoBate NOABMMKHBIA PAKETHLIN
C 1966 r. Kb «OxHoer coBmecTHo ¢ KOHCIPYK-  KOMMAEKC C BbICOKOKMNALLMMK KOMIOHEHTAMMW TONAWEE €0
TOPCKMM  BIOPO  TPEHCMOPTHOTO  MallMHOCTPOEeHWs  OTPabioTky NpULWAOCE NpeKpaTuTb. MHOr0 mepcrekTiBHBIX
NPUCTYNUAM K pa3pabotke KOCMMUUECKOrO PaKEeTHOTO  PelleHUd, BOZHWUKILMX NMPU ero KOHCTPYMPOBAHUM, BMOCAEA-
komnaekca (KPK) K11KE8, noake Ha3BaHHoro «Llu-  cTBUM Bbinn BHEADEHEI B PaspaboTki paker Apyrix NpodUnL-
KAOH-3», KOTODbIA NABHMPOBAAWM Da3MECTMTL HAa KOC-  HbIX KOHCTPYKTOPCKMX BHOpo.
Moapome  Maeceur. Bblaaiowencn 0cobeHHOCTLIO MpoeeaeHHble B Hauane 1980-x rOADE NPOEKTHO-KOH-
31010 KPK cran «GesnopHbIH» CTApT — OTCYTCTBHE NEp-  CTPYKTOPCKUE W SKCMEPUMEHTAaAbHLIE paboTel NOKa3anM pe-
COHaAa Ha CTApTOBOW NO3ULMK, MOAHEA 8BTOMETHM3aUMA  8ALHOCThL CO3AGHWA YETBENTOrD NOKOAEHWA TEEPAOTONAUBHBIX
NPEACTAPTOBOM NOATOTOBKKM M NYCKA PAKETBI-HOCHTEAR. PAKETHLIX KOMMAEKCOR LWAXTHOrO W XENE3HOAOPOXKHOID BAZKM-
Mepebid nyck ¢ atoro komnaekca BbiA MPOM3BEASH  POBAaHMA. MCNOAL3YA HAKONAEHHLIR onbIT. KB «l0xHoe: nocta-
24 wiona 1977 1. KPK npuHANM B NOCTOAHHYIO WTal-  BMAO Ha CEBEPHLIA NOAWrOH pakety «MOACAEL) ABYX BUAOB
HYIO IKCNAyaTaum Ha kocmoapome Masceuk B8 co-  §aanpoBaHWA, KOTOPYIO @MEPUKAHCKUE BOEHHbIE HECAyYaw-
crage cuctem «Meteopr u «UeanHa-f». B 310 BpeMa  HO Ha3zmanM «CKanbNeAbs — HACTOALKC BbICOKOW OKa3anach
b {  KoHCTpyKTOpCKUM BIopo «HOXHOEn PYKOBOAMA NMPEEM-  TOUHOCTb 86 HABEAEHMA.
& HUK M.K.AHrean — leHepanbiblit KOHCTpYKTOp Baaan- C 1985 r. Ha CeBepHOM NOAMIOHE Hayasach oTpaboTka
MUp QeAoPoBUY YTKUH.? 370l pakeTbl. OHa BXOAMAA B COCTAB BOEBOMO KENE3HOAOPOX-
B mae 1977 r. MpaBuUTeAsCTEOM Bnepssie ObIA0  HOMO PakeTHOro komnaekca (BXPK) v BOEBOro pakeTHoro
CHOPMYAMPOBAHO 3apaHKMe Ha pazpaboTky KOCMMUECKWX  KOMMAEKCE LUAXTHOIO Ha3MpoBaHus NOBLILEHHOM 3aLUULEH-
annapartoB NPHUPOAOPECYPCHOMD Hanpasnera. OHO Npes-  HOCTW. ABTODY, Kak HadarbHUKy CEBEpHOTO NoAWroHa,* B He-
YCMaTPMBan0 CO3AaHHME B rOCYAAPCTEEHHOW KOCMWUECKOW  NPOCTOE W HaNpRxeHHoe Bpems ¢ 1985 no 1891 r. Brinasa
3KCNAYATaUNOHHOM CUCTEME WCCAEAOBAHMSA 3EMAM «PECYPCY  YECTb PYKOBOAMTb 3TUMM CAOKHBIMU MCNLITAHUAMM.
noacucTembl «Oxkears, 31a NoAcHeTEMAa AONKHa Bbina obecne- MNpu paspaboTke TBEPAOTONAMBHON PAKETHI YETREPTOrO Mo-
H1Th KOMNAEKCHOE M3YYEHWe OKeaHa B MHTEpecax PaspaboTky  KOABHMA KOHCTPYKTOP@MM BEPBLIE B MNPAKTHKE GOBETCHOTO
TEOPMU AOATOCPOYHOID NPOTHO3a NOFOALI M TAOBAABHOIO KAWME-  PAKETOCTROEHHA ObiA PEAAMZ0BAH PAA NMHOHEPCKHX PELLEHWA —

*BNB Ned0, 2013, c1p. 26 * BNB Ne2, 2007, crp. 28
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A OrnuyuTenbHON 0COBEHHOCTBIO cTapra paketel « Monogeu»
MENeIHOJOPOMHOr0 Ga3MPOBAHMA CTAN NPUHYAMTENLHLIA 3AKNOH,
BLINONHABWMKCA ANA CHUMEHUA BOIAEHCTEMA CTPYMH MapILEBOTO
LEMTaTens Ha PaHeTHbIW noesj.

HANDUMED, TOADBHOW a3p0AMHaMUYECKU obTekatess € W3-
MEHAEMOH B NOASTE TeoMeTpHed. AR YMEHLLLEHWS BAMAHWUA
HErgTMBHbIX QGHTODOB npu [_JaS,e},C.'\U'rIMI-'t(I'IyI'IEHeﬁ MnonepeYyHomM
AEAEHHUN KOHCTPYKLAM MEXCTYNEHHBIX OTCEKOB UCNOALIOBaAKCH
YAAMHEHHBLIE KyMYAATHEHBIE 3apAabl, Ytobbl oCyLLEeCTBHTL pas-
BEACHWE AeCATH DoeBbIX DAOKDE B KOCMWUECKOM NpoCcTpaHeTee,
ANA TOCASAHEN CTYNEeHW Bbira CO3ABHE MHOTODYHKUMOHAaALHAA
KUAKOCTHEA ABHMraTesbHan yeTaHoeka. C Ueabid yWEHbLUEHUA Fa-
68PWTOB TBEPACTONAMBHON PDAKETLI KOHCTOYKTOPE! NDEAADNUAM
NPUMVEHUTE PA3ABUKHBIE TEARCKONUYECKME CONADBLIE BADKM Ka-
Mep croparind. CozpaHue YHHKaNLHOTO NOBOPOTHOTO YNPasAmio-
LEro GONAa NEPBOH CTYNEHW MO3BOAWAD OBECNEYUTL HaAeKHoe
M YCTOHYMBOE YNPEBAEHME paKeTon. Takme B 3101 YHMKaALHOM
pa3paboTke MCNOAL3I0BANKH MHOTO ARYIMX OPUIMHANBHBIX PELLEe-
HUiA. CeropHn ecTe BCEe OCHOBAHWA YTBEPMASTE, UTO BLINOAHEHHE
KoHCTpyKTopCKum Biopo TpeboBaHWA 3aKa3unKa NO OCHOBHbIM
TAKTUKO-TEXHWYECKMM XaPaKTEPHUCTHKAM (TAKHM, KaK AAABHOCT,
TOYHOCTE, KOAMYECTBO ACCTEBAREMbIX A0 LEAM BOEBhIX BAOKOE,
MX MOLLUHOCTh, CTIOMKOCTL K NOPaXariuM GakTopam SAepHOTo
B3PbLIBA) HOBAA PAKETA C YAYULUIEHHBIMU XAPAKTEPHCTHKAMK HE
YCTYNana aMepUKaHCKOMY aHaAory — pakete MX.

Binaa Kb «OHoe» B o60poHy CTpaHsbl
N OCBOEHWEe KOCMOCa

KB «HOxHoe: ABARETCA AMAEROM CPEAM PAKETHO-KOCMMW-
YecKHX Kb NOCTCOBETCKUX CTPAH N0 MCNOAL30BaHWID DOEBLIX
CTPATErMUECKUX PaHeT AAR CO3AGHMA HKOCMWYECKHMX HOCHTE-
nei. Pakertoi-Hocutesn «Kocmaocs, «Kocmoc-2», «LnknoH-2s,
«LIKkAOH-3», CO3paHHBIE Ha Gase BOeBLIX PaKeT, BbIBEAW Ha
opbutel Bonee 1100 KOCMUUECKMX aNNapartoe, ChLIrpas 3Ha-
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kocmoHABTUKA HIE

YUTEABHYIO DOAL B OCBOEHWW KOCMUWYECKOrD NPOCTPEHCTEA.
3a 210T NEPHUOA B KOOMEPAUMK € COTHAMM CMEXHLIX OpraHu-
3@UMI BBIAG CO3AAHO YEThIPE NOKOAEHWA CTPATEMMUYECKIK Pa-
KETHLIX KOMMNNAEKCOB M 8 pakeT-HocUTeAen. 3Ta THTaHWYECKas
pafora NpoBOAMAacL B TECHOM B3aWMOAEHCTBUM C TAGBHbLIM
wrabom PakeTHblx BOMACK, MaBHbIM YNPABAEHHEM DAKETHO-
r0 BOOPYXEHWA, 4-M HEYYHO-MCCABAQBATEALCKMM MHCTHTYTOM
W HaY4YHO-UCCAEADBATEALCKUMM NOAMTOHAMM,

Uz aBapuatu MuHucTEpETBOM  0BOPOHLI
CCCP Ha soopyxeHie BOEBLIX PAKETHLIX KOMNASKCOR cTpare-
rMyeckoro HasHadeHus 13 Ouino paspaboTaHo W Haratoene-
HO KoOMepauWen, Bo rMase KOTopor cTosan [ocyAapcTeEHHOE
HOHCTPpYKTopekoe 6topo «HxHoe n MporaBoacTEEHHOE Obhe-
AMHEHWE «HOXHBIN MELWHHOCTPOUTEALHBLIR 3a2BOAN.

1008 HArMAAHO NPEACTABMTE BKASA NPEANPUATHA M Ha-
YUHblX OpraHu3auni Yekpaursl B 0BopoHHyD Mowb CoBETCKO-
ro Cow3a, CToMT NPUBECTU TAKME CTATMCTUUYECKWE AAHHLIE.
B 1991 r. Ha BoopyxeHnn PBCH HaxoAMAMCb MEXKOHTHHEH-
TanbHble DANMMUCTUUECKUE PAKETH!, HE KOTOPLIX BRIAD DA3MELLE-
HO 6630 GoeBblx 6A0KOB. [TPK 3TOM HA paKeTbl, pa3padoTaHHbIe
KB «HOXHOEH M W3rOTOBAEHHLIE Ha «KKMaLler, NPUXOAHMADCD
4176 Goesbix HADKOB, 4TO cocTaBAAnD B2% Bcex TepMOoAAEp-
HbIX 38PAA0B CTPATEMMYECKMR PakeT HasemMHoro 6B3HDOHEHHH.

KB «OxHoer 0BAZAHO CBOMMMW yCNexamM Takum BhiAaio-
LMMCA CO3ABTEARM CTPATENYECKOH W PAKETHO-KOCMHYECKON
TEXHWUKKM, Kak M.K.AHreas, B.C.ByaHuk, B.®.Y1eun, C.H.Ko-
Hioxos, B.M.KoetyHeHko, H.®.lepaciota, B.W.Apatosckuii,

NPUHATEIX

M.B.ABuHMKH, .M. Kawanos, H.A.Cveranul, B.U.KyKyLIKIUH,

A focne yenewnoro nycka Ha kocMoppome Mneceus.

(neea wanpaso: rekepan-manop B.U.fankmn, HavansHuk
Kocmoapoma W.HU.Onednuk, nepeelid 3amecTurens feHepansroro
KoucTpykTopa Kb «Hwuoen C.H.Konwxos, npeaceparens
Tockomuceumn T.H.ManuHoBckuiA, TeHepanbHbIiA KOHCTPYKTOP
cuctem ynpasnenun B.Jl.Jlanbiruy, 3amecTuTens MMHKCTpPa oblyero
MawnHocTpoeHrA A.B.Ycenkoe. 1989 r,

B.B.fpaues,M.W.lTanacs, B.H.WHAKWH, C.U.YcH MHOTUMADYFHm,
Ho ocHoBHas TtaxecTs paboThl, KOHEYHO, AeMara Ha nae-
4ax PAAOCBLIX MNPOEKTAHTOB, KOHCTPYKTOPOB, MHMEHEPOB, UC-
NbiTATEAEH, TEXHOAOIOB, PabounX M YUEHbIX — BCEX Tex, KTo
EXEAHEBHO M HEYCTAHHO NMPOABAAAM TAYBOKUE 3HaHMA, MHKE-
HEDHVIO 3PYAMUMIO, MZ0BPETATeABHOCTE, CMEAOCTE B MPHHA-
THM TEXHUHECKWX PELLIEHMK, HAayYHbIE OTKPLITHA U ADCTMXEHMS
KornnekTuea KB B ofnacin avHamMuku, BAAAMCTUKKM, a3D0AK-
HEMWKK, TEPMOAMHAMKUKM, MATEDWANDBEAEHWA, NPOYHOCTH,
HBAEKHOCTH, MCNBITAHWMA W U3MEPEHKMH CTAAW DCHOBOMOAAra-
HOLLMM BKAGAOM B CO3AAHME CTPATErMUECKUX PDEKET, KOCMHYE-
CKMX HOCHTEAEH 1 KOCMWYECKMX annapatos. B

BREME
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KOCMOHABTIIKA. HOBOCTI

NASA oOelaer pewmTh npobnemy
I3aTONNeHnA) CRathanapa

Npeacrasutens Esp

obcnymusanmio MKC. Yep

HOCMMYECHOTD ar

; lﬁa Nyka MapMUTaHO OCYWECTBAACT BIXOA B OTKPLITHIA
KocMoc B amepukanckod cldpanipe EMU (Extravehdcular Mobility Unit) c uensio nposeaennn pabor no

yac ¢ Hebonewum NOCAE Hayana BbIXOAA Napmurano coobuun o Tom, 4o BHYTPH

wnema 8 o6nacTu 3ateinKa cobupaerc Boaa. Ha TOT MOMEHT 3T0 HE NPEACTABNAND HENOCPEACTBEHHON YrPo3bl
ANA MW3HW KOCMOHABTA, 0AHAKO B Ha3eMHOM LleHTRe ynpasnesua 6bIN0 NPUHATO PelIEHUE NPeKPaTITh
BHEKDPAbeNbHYH AEATENLHOCTD M BEPHYTLCA B BOZAYWHLIA WAK3,

eHeARepbl NASA 388-

BAAM, YTO K BO3HWKHO-

BEHWIO QNACHON W paxe
NOTEHUHaMEHO CMEDRTEARHOW CHT‘}-'
dlkK, KOMAG BOAS 38TONKMAG LUAEM
acTpoHaera, paboraBwero «za
Goprom» MexayHapoaHoi Kocnmu
yeckol Cradumi (MKC), npuseso
GYHABMEHTAALHOE HENOHUMAHWE
TOTO, Kak BEAET CEBA HUAKOCTL B
CUCTEME OXABXAEHWA CKadaHapa
B HERECOMOCTH, B COHETAHMM C
HEMXEAGHWMENM MPWHATHA CPOYHBIX
MEp B aBapHitHOM 0OCTaHOBKE BO
M30eKaHe 3aAEPHEK B BbiNoAHE-
HUW Nporpammel.

C raazamu W ywamu, no
KPBITEIM I DECT}‘IU,HMIJ KanARMIM
BOAbI, CTO-‘\KH'}/BLUMCh C napapoK-
CAALHOM, HO OUBHb PEeaAbHOH
nepcnekTMeon yToHyTs B Des

ICEASHHA, T Dk

BO), BEME)

BOZAYLIHOM NPOCTRAHCTRE, KOC-
moHaBT ESA NAyka Mapmutado
(Luca Parmitana} B cambiid no-
CASAHWIA MOMEHT YCINEA HbIPHYTh
B LUAKDZ KOCMMYECKOW CTaHUMmW
npK  NOMOLLLM
KaHCHOIo KOANETH KpL-TCTOOEDH
Kaccuau (Christopher Cassidy).
WHUMABHT, Npou3olleawnin 16
oA 2013 r.,' ctan cambiM ce-
PLE3HLIM U3 BCEX. C KOTOPLIMMU
KOrAA-AMBD CTAAKMBAAMCE KOC
MOHaBTElI M ACTPOHARTLI BO BpE-
MA BbIXOA8 B OTKDbITEIM KOCMOC,
noaToMy Ceryac CcneunanMcTh
OCYLUECTBARIOT Er0 WWPOKOMAC-
WTabHOE paccAeADBAHME, YTO-
UTe NOWAD He
TaK W Kakne Wwark HeobXxoanmo

CBOEroc amMepu

Bbl  BLIAGHWUTH,

' BMNB Ne8, 2013, crp. 33

npeAnpuHATE, UTobsl Npeaynpe-
AMTh noaAoGHoOro
8 Byaywiem.

MepBrid A0KAEA O pacche-
AOBAHWK yxe ony0AMkoBaH: B
HEM OTBETCTBEHHOCTL 33 yTey-
Ky W nocaepyoune cobbitus
BO3NATAETCA Ha kKOMOMHALMIO

NOBTOREHKE

DAKTOPOR, BHAKYAKILYIO HE-
NOHWMaHHE TOHKocTeH pabo-
Tl KOCTHOM@ B HEBECOMOCTH
W Bonee cCAOXKHBLIE OpraHvaa
LUHMOHHEIE BOMPOCH!, KOTOPbLIE,
HEHAMEPEHHO, MOTYT
NMPUBECTH K aHaAOTHMYHbIM NPO-
Gremam B Byayilem, ecan BO-
spemA He ByayT peweHsl.

COBGI cneuuasmcTos,
ABHHLIM AR PACCAGACBAHMA 3T0-
0 MHUMABHTA, NPULLIEA K BbIBOAY,
yto yTEUKS OblAG BbIABAHA HAAM-

X0Th M

O3

YHEM MPUMECEH B BOAE CHUCTEMGI
OXNANAEHWA chadaHApa. MoARKE-
IUMECA B CMCTEME 3arpa3HEeHMA
3a0n0KMPOBaAM DUALTR, M BOAA
NpoTEKAG B LUAGHT, NO KOTOPOMY 8
LWAEM NOASETCA BO3AYX. MCTOYHMK
3ArpAIHEHUA MNOKA HEM3BECTEH.

MoapobHbiid  pasbop cuTya-
UMW MOK&E3aA, UTo yTedka Ha ca-
MOM AEAE HAYBASCH €LUE B KOHUE
VCNELIHOM BhLIXOAA B OTKPLITHIH
KocMoc 9 uioad. MNapmutado W
Kaccuam nepeoHavanbHo Npea-
NOADKMAK, YTO OHE NPOUCXOANT K3
BOAHOMO KOHTEMHEpa cradaHapa.
HazemHolie HWHXEHEDE NPULLAK K
1EIKOI'-.|‘I'_¢’ AHE BbIBOAY WM NMPCAADMIA-
AV PAA ABHCTBUEA AR NOATOTORKM
BTOPOro BbIXOAA B KOCMOG, COGTO-
ABLUETOCH Yepes HEASNK),

Yxe Ha 44-i MUHYTE BhIXOAA
NAGHOBOH NPOACARHTEALHOCTLHD
6,5 uacoe CTOA-
KHYACH © Nepeoir nNpobAemon.
AaTuMK YTABKMCAOIO ra3a B Ko-
CTIOME BHE3aNMHO Nepecran pa-
Hotare. OTKaa 310r0 AaTYMKA HE
CYWTANCA CEPLE3HOW NOMEXOH.
AVCneTyepnl 3arsuan, HTo GyayT
CAGAMTL 3@ KOCTHOMOM ¢ 3eman
No TeASMeTPUYECKMM ASHHBIM M
OTCASKMBATE CEMOHYBCTBME KOC
MOHaBTa.
AMCTEl HE OBHAPYKWAM HUKAKHX
npuaHakos uabeITodHOro pocta
KOHUBHTPALWK YTASKWCAOTRI.

Oarako nocne Toro, Kak MNap
MUTAHO NPUCTYNKA K aKTUBHBIM
ASHCTEMAM NO Npokaaake kabenen
Ha BHeWHen nosepxHocT MKC,
OH NOYYBCTBOBAA HARONAEHWE BO
Abl HA 3aThIAKE, TAE HEXOAWICH BO3-
ayxoeopn, Ee wonmuecteo ObicTpo
POCAQ, OHa Ha4Yana PacTeKaThen No

Maprurado

HazemHble cneuwa

CTOPOHANM MOACEbI ¥ CKaNAMBATLEA
B NEREAHEN YaCTH LUAENME,

B orcytcTBME  rpaBuTalMK
BOAS MMEET TEHAEHUMID cobu-
pathCA B Kanau. ECAU BHYTPM
TECHOO NMPOCTPAHCTBE KOCMU-
HYEeCKOrD WwAaemMa WX OKaMeTcs
CAMLLKOM MOMET
CNpPOBOUMPCBaTE  HEKOHTPOAM
WCMI:Iﬂ Kalenab M, BOIMOMHO,
paxe 3axaebbiBaHue.

B onpeaeneHHBbIN
AMCNETYERBI N0 OUEHKE MpOo-

MHOrQ, 3710

MOMEHT
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fAEMbl B KOCMUUYECKOM LEHTpE
AXOHCOHa B XbHOCTOHE MpPUHA-
AW PELUEHUE NPEPBATL BbIXOA B
OTKPBITBIA KOCMOC. Ero yyacTHK-
Kam NPeAOXUAM CPOYHO Bep-
HYTECA B LUAKDZOBYHD) Kamepy.
ITOT NPOLECC 3aHAN NPHUOAK3N-
TenbHO 40 MUHYT,

[oaxe actpoHasTLl paso-
Bpand ckadaHapel M nomorAM
WHHEHEPAM BbINOAHUTE 0GWNpP-
HYlD Ccepuilo Tecros, 4tobel 06-
HAPYAMTE  MCTOYHMK  VTEYKM K
HEUTPaAM30BaTs ee. OHU BhicTpo
NPULLAM K BbIBOAY, YT0 BOAHBIA
HOHTERHED He BbiA BUHOBHWUKOM
WHUMAEHTA. Bonpoc o Tom, nove-
My KOMaHAE Ha3EMHLIX Cheum-
ANMCTOR OCTAHOBMAACE HA BTOM
runorese, obcywaancs Ha 0opry
BECHME WHTEHCHBHO.

JKCNepTHeIM COBeT mpuileA
K BLIBOAY, YTO HEMAANOBaXHYIO
POAL B 3TOM MHLMAEHTE Chirpana
YpeamMepHan camMoyBepeHHOCTb
COTRYAHUKOB HAZEMHLIX CAYXO,
HEpALY € HErAACHD BOCMPHHM-
MBEMbIM ASIBASHUEM W HEXEAD-
HHUEM NOAHMMATE BONPOChI MAKM
nNpoBAEMBI, KOTOPLIE MOrYT Bbi-
3BdTb 3AAEPKKAM  BbINOAHEHMA
Hay4HOW nporpammsl. MNocae To-
ro, KaW YTeYKa BMEpBhIe MPOR-
BMAGCL 2 MIOAR, CNEUManucTbl,
FOTOBMBLUME CACAYIOWIMI BhIXOA
B OTKDLITHIA KOCMOC, CAGAAAN MO-
CNEWHbIE BLIBOALI W OLLIH&D‘-!HO
OCTAHOBWAMCH HA BEPCHKA NpoTe-
KaHWA BOAHOMO KOHTERHEPA.

JKCNEDTHI NOAYEPKHYAM,
YTo, Y4YMTbIBAA HeoBXOAMMOCTh
nNpoBecTM Bce paboTel CTPOro
no rpagurky, WHXEHEPDI Nepej
BbIXOAOM B OTKPbITbIM KOGCMOC

A linem chadhanppa EMU, ucnons3osannoro Jlykoi llapMurao 80 BpeMA BLIXOAA B OTHPBITsNH KocMoc 16 wiona 2013 .
MNocne Bo3BpawleHya Ha cTanunio NapmuTano u acTponast NASA Hpue Kacoman (Chris Cassidy) — GopTutmxeneps
ancneanunn MHC-36 — cHoBa 3anedcTBOBANM CUCTEMBI Y3KE CHATOTG cHadiaHApa 4 cpasy obHapyxwmny yTeuky. Mocne
TAKOro «3IKCNEPHMEHTA» CRELHANHUCTLI CMOTAN BLIAATL NEPEbIE PEKOMEHAALMKM IKHNAMKY N0 YCTPAHEHHIO NPOGNEMBI.
NansHenwme UccnefOBIHWA NPOH3BOAUANCE YIKE NOCNE BOIBPAWEHUA HA 3emnio B nabopaTopuax

YAOBAETBOPMAMCE  OTCYTCTBHUEM
KBKUX-AMBO  CYLECTBEHHBLIX OT-
KAOHEHWA B paboTe Bcero obo-
pyAoBaHusa M npebuiBasn B
COCTOAHUKM  CAMOYCTIOKOEHHO-
CTH, NOAHOM YOEBKABHHOCTH B
CBOEM 3HAHWM OcoBEHHOCTER
GYHKUMOHWPOBAaHKA MHOTOKpaT-
HO TMPOWEeALLMX TECTUPOBAHWE
ckaQaHAPOB, a Takxe nosepe
HWA XMAKOCTEW B HEBECOMOCTH.

Bo BpemAa HaseMHbIX MeNbi-
TaHWI BRIND BLIABAGHO, 4TO Ha-
KOMAEHUE KUAKOCTH B CUCTEME
OXAGHAEHUA  TOPMO3MT  poTop
Hacoca K .-"IpI-’IBO,.ﬂ.HI K 3AKPBITHHD
CUCTEMBl  MEpes  NOCTYNASHM-
M BOAbLI ELUE AD TOrD, KAK OHa
Moraa Bbl HARTH MYTH NPOHKWKHO-
BEHWA B WAeM. Ho B ycaoBWAX
HEBECOMOCTM, KaK OKa3aA0Ch,
BOAS MOXET OTHICKaTh =00X0A-

HOM NyTbr W NONACTb B BEHTHAR-
UMOHHYIO CHUCTEMY,

«Korpa  OGbIA0 BbICKa3aHo
NPEANOADKEHHE, YTO U3 BOAHO-
ro0 KOHTERHEpPa YAeHa IKMMAaxXa
NpocoYMAOCE  BOAbLUIOE  KOAM-
YECTBO BOABI, OBHAPYKEHHOW B
Wwaenme [MapmuraHo nocae EVA
22, HUKTO.. HE Ocnopua 3710
MHEHKME W HE NPEAADKHA NPoBe-
CTH TLLATEALHOE PACCABADBAHMKE
cobbiTus, — raacuT Hawbonee
BAXHOE 3akaroueHue CoBera, —
Ecan Bl 2107 BblBOA NOCTABM-
MM 10A COMHEHWE, Npobiema,
ckopee Beero, boina Bel 0bHa-
PYXEHE A0 BLIXOAA B OTKDBITHINA
wocmoc EVA 23, 1 MOXHO Bbino
Obl 3Bexats UHUMABHTAN.

B 1o BpemMAa Kak npuyuHa 3a-
TPA3HEHUA, BLI3BABLLUETD yTeu-
Ky, MOKa HE yCTaHOBAEHA, TPM

aMepUKaHCoKHX ckadaHapa, Ha-
XOAALLMXCA B HACTOALLEE BPEMA
Ha BOpTy CTaHLMWK, TWATEALHO
nNpoBepeHbl, a8 Ha ckadaHape
MNapmuTaHo npoBeaeHa 3ame-
Ha BeHTMaATOpa. [ocaeayiowime
BbIXOABI B OTKPBITEIA  KOCMOGC
MPOLWIAM LUTATHO, HU OAMH KO-
CTIOM HE NMOCTPAAAA OT YTEUKM,
CoBET BLIAAA LUEAYID AHOKM-
HY PEKOMBHAAUMA AN NPEADT-
BPALLEHHUA NOBTOPEHWA YTEYKM
AW Noxoxux npobaem. Mo a10-
My MNOBOAY PYKOBOAWMTEAB NPO-
rpammbl MKC B Kocmuuyeckom
LeHTpE UMEHK LoKOoHCOHA
Maiikn Cyddpeannn (Michael
Suffredini) ckazan, 4o Boe npu-
OPUTETHLIE AMDEKTUBbLI ADAXKHLI
ObITh YUTEHBI AD WCMOAL30BA-
HUA CHAGAHADOB B AKODLIX He-
CTAHABPTHBIX YCADBMAX.

or

GCAEHRAR
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HOBOCTW

EIIHI{H HaﬁlﬂﬂBHMH &

BKOPAHBIA  3anyck 33 CNYyTHUKOB
CubeSats ¢ MexAyHaPOAHOW KOCMUYE
CHOW CTaHLIMKU 3aKOHUMACS YCnewHbim
pasBepTLiBAHUENM  MWHMATIOPHLIX  annapa-
TO8 AMCTAHLUMOHHOIO 30HAMPOBEHMA 3JEMAK
(A33), cozpaHubix MrareTHolH naboparopue
B Can-®PpaHumncko (Planet Labs Inc.).
Mpynnkposka CubeSats, co3paHHaA BTEYE:
Hue 17-AHEBHOO NEPMOAR, BKAKOHAET 28 CnyT
HWKoB Planet Labs, a Takxe NATL KOCMUYECKMX
annaparos YacTHbIX MHXEHEPHBIX MCCABAOBE-
TEABCKMX BUPM 1 YIPEXASH A AMTBLI U TTepy.
PaasepreiBanve Hadanoce 11 despa-
A, npu atom CubeSats 6eian BoibpoLIEHbI
W3 KOHTEHHEDOB, YCTAHOBAEHHbIX HE KOHUE
«PYKH»  ANOHCKOro pobota-maHunyaatopa.
Panee criyTHuKkM poctaBun Ha MKC rpy3o-
BOM Kopabab Cygnus, 3anylwieHHbin 9 AH-
gaps 2014 r.* uactHoit komnaruei Orbital
Sciences Corp. Ouu OblAK  vynakoBaHbl»

'BIMB Ne2, 2014, c1p. 16

BHYTPM AESCATHE MOAYAEW PA3BEPTbIBEHMA
NanoRacks, nepeHeceHsl B ANOHCKWH Aa-
HopatopHeld MoAyAb «Kubo» W yepes BO3-
AYLLHBIH (LAKZ OTNPEBAEHL! B KOCMUYECKOE
NPOCTPAHCTRO.

Oupma NanoRacks, Basupylowanca B
XblocToHE (Texac) » Ccneunanr3upyroas-
CH Ha npeaocCTaBrnEHMH BO3MOXHOCTEHN AAR
IKCNEPUMEHTOB Ha KUCMHNGCKOG CTaHLUHK,
cnoHcuposana passepteiBaHne Cubesat
ans Planet Labs v Apyrux kAMeHToe. B ka-
yeCTBE e NapTHepa BLICTYNana KOMNaHWA
Spaceflight Inc., npeasaraawan yeayri no
3anycky Manbix cnytHukosB. OHa 6eina oC-
HosaHa B 2010 r. 6uIBLKMMA COTPYAHHKAM
NASA 1 BEHUYYPHBIMKW WHBECTOPAMM.

28 cnythukoBs Planet Labs ByayT nepe-
AaBaTh M3obpaxeHna 3EMAH C paspeweHn-
emor 3 A0 5 M. 3TON ke GUDMOR NOCTROEHbI
annapatel pazmepom ¢ GyxaHky xaeba, akc-
NOHUPYIOWMECs B WTab-keapTupe Komna-
Hun B Can-OpaHumcKo.

Cutaway — MHHOBALMOHNDLIA NPOGKT KomnanwK Dragon, XopowWwo 3apexomeHjoBaBwen ceba
CPeAi¥ MOAENWCTOR BO BCEM MHDS. HeKOTODbIE CRKUMM MOACNCH BLINONNHEHbI NPO3PAUHBIMA,
UTO NO3BONAET YBMAETh BHYTHENHWE AETanW HaGWHbI NHAOTOB, KPbINbES, ABMIATENEA MK

emMnu 3anyileHbl ¢ MKC

Homnnexr cnytiukoe CubeSats
KomnaHun NanoRacks eckope
nOCAE 3anyCcKa ¢ NOMOLLBI
ANOHCKOro poGoTMIMPOBAHHOIO
MaHWUNYAATO Pa,

cthororpadn poBaHHLIA
YuaCTHUKaMM JKcneguumn MKC-
38 Ha hoHe YepHOThI KDCMOCA
Hafl 3EMHbIM FOPHUIOHTOM.
Mporpamma CubeSats exniovaer
BonbWwoe KONUYECTBO
pa3HoobpasHbix IHCNEPUMEHTOR,
B TOM 4nCNe HabniogeHnA
3aMnu W TECTHPOBAHWE

HOBbIX NEKTPOHHBIX CXEM.
Cnesa — conHeyHble Gatapen
MexayHaPOAHON KOCMUYECHON
CTAHL MK,

-
F ~ F

Mpynnuposka Planet Labs, noayyuBlian
HaszeaHue Flock 1, pomnxkHa HabawaaTh 3a
CTHXHAHBIMKY  DEACTBHAMM, YPOMEHHOCTLIO
CEALCKOXO3RAWCTBEHHLIX KyALTYR, YMEHbLIE-
HUEM NACLLAAW AECOB M APYTUMH H3MEHEHM-
AMK B okpyxatolen cpeae. Npeactasuiean
KOMNaHUW YTBEPHKAAIOT, HTO CNYTHHKK No-
3BOAAT Y4YEHBIM W OBOLIECTEEHHOCTH OT-
IKOADTHUECKYHD  ODCTAHOBKY
¢ BecrpeLeseHTHON ONepaTMBHOCTbI0, 310
camas KpynHaa 13 Korpa-aMbo CO3paHHbIX
CMYTHUKOBbIX TPYNMMPOBOK AMCTAHUMOHHO-
r0 30HAMPOBEHWS 3EMAN.

MOCKONBKY CMYTHUKW DbIAM PA3BEPHYTHI
¢ Gopra MKC, «cozsesauer Flock 1 cmoxer
BECTH HAabAKAEHWA B NOAOCE Mexpy 52°
CEBEPHOM W HKHOW WrpoTel. CoTpyaHu-
KM KOMMOaHKHK nAaHupylm 3a|’D)")KaTI:| I'IO.'\:/—
yeHHbIe U30bpaxeHMa B MHTEPHET C LenbtD
obecneuyeHua AOCTYNa K HUM KOMMEpUe-
ckmm v obpazoBatenbHbLIM OPraHH3aunamM,
a TaKKEe APYIUM NoAR30BaTEAAM.

CNEXHEBATh

CMAGHMIA BHYTOM MIO3BNAKA. 3T A0BONbLHO KOYNHLIE MDAGNH, BLINONHEHHbIE B macurabe
1:144, Gy AYT BECLMA OPMIMHANbHLIM M N0 3HABATENbHLIM N0 A3DKOM NM0GOMY HENABHOAYILHOMY
UBNOBEKY, HTEPeCYIoLeMyCA NPOIPecCoM HALIBHLMBNNN3ALMN.

BrenerHas. MpOCTRaHCTE, BREE

www.universemagazine.com



EBNONEUCKUN
CNYTHUE YRNOHUNCS
OT CTONKHOBEHUA

y [elaleTITHY:
BbIBEAEHUA HE
allbl dKTMBW3gUMK

CnyTHuk Sentinel-1A

10 AAS NIPEAYTPDEXAEHHUA
aracrpodel. Cno-
aKka 1 BECTH ChLel
HUMbIM
AHBIX CH-
e TOro, annapar Mo SAEAMTL 3@ AOATOBpE-
MEHHBIMIA KAMMaTIAY MK U3MEHEHMAMK — HanpH Mep, 3a
STOAHMEM ABAHWKOE 1B He. Papap no3eons-
€T GTAMUKTE CPABHHUTENLHO TOHKMK 1
OT HAaMHOMD BOABE TOACTBIX MHO
CHABHT DDASTHAT H LMK B NPUROAARHBI

P Ha npoBHom CHUMKe, nonyuyerHom 13 anpena 2014 r. 8 23:57
UTC cnyTHukom Sentinel-1A, BUAHBI y3KWE 3aNHBbI B CEBEPHOM
yacTn AHTapKTHYeCKoro nonyocrpoea. CbemKka Benack 8 nonoce
wupHHoi 80 KM Yepes aBa NOAAPM3IALUMOHHBIX (DUALTPA.
Pa3HbIMM LBETAMMW NOKA3AHA Pa3NHYHAR CNOCOBHOCTL BOAbI,
NbAA U CKANbHBIX NOBEPXHOCTEN OTPaMaTh CUTHAN paaapa.

Anpeas 2014

HosocTu B




KHUTU HA ACTPOHOMMYECKYHO TEMATUKY

ACTPOHOMEHHR
KANEHAAR

FAO14 (Y

AcTpoHoMiYHWIA KaneHaap Ha 2014 p.

(FAQ HAHY).
k14, Ogecckuid
ACTPOHOMMHECKWA Kanenaaps
Ha2014r.

N A0lD
Actpos-HyGerxo B.
Bcero nvwe Tpacep.
Hactoauas
YEHUECKAR  KOCMW4ECKAR

“ OMa  MOXET CHMIBTbOH

BAEMOI «Taep.qﬂﬁ
NEHHOH, \,ranem&nhuoﬁ BOPME, C XOPOLLEA [OneH
1OMODE, MOXKHO YMTH CTROHOMIID W GI3IKY.

[011. Framoe .

| asTofinorpadma.

§  ABTOP KpyNHEX OTRPETUR

8 00nacTH TROPETHHECKDI
KM, B TAKKE GRECTRALMIA
nanynApRsaTop Haym. Mel
Pafib MOGHAKOMITD YHTATENS
€ erp agTohuorpadgue,
HETMCAHHON i YENEKATENLHON DOPME.

Lns SHTaTENen-(pUINKOB W HE-hHIMKDE,
WHTEPECYIOWMKCA MCTOPMED HAYKH W KHIHEIO
AAMBMATENEHED YHEHBX,

Kocmuseckmii Taney,

10, CTIBLMAIACTA N0 KBAHTO-
Bl e [yaenne [ene
Pe nocesuiesa LENOCTHOMY

HE MDA, KOTOPER CErOOHRA NOHMMAETCA KaK CTpo- |
ran TeOpMA. 3T KHMME NO-CBOBMY 3aMELETENbHA, |
MOCKOMLKY, HAMWCAHHAA BHIAOUMMCH YHEHBIM W |
BECHMA HEIYPAMHEN UENCBEKDM, OHA MOCARIIEHT |
UEROCTHOMY HEYMHOMY MOHMMAHWO BOBENEHHOR W |

88 CMLICTA,

0 Kynweoscxwmit TL.T.

BCTPOHOMNM .

3a0ast W METOOL COepe-

o0bexTos — 38837, NNGHET,
KomeT n ap. OnucoLiBaoTes

HAGIOmEHWA,
Hi CAPASINHBIN MBTEPWEN NONHOGTEK O0HORNEH
W OTDANGET NOCHERHWE DOCTIOKEHMR. Cnpasorsik |

moGmensm,  O6ump-

npMKnIG- |
AHTACTHKE, OCHOBAHHER |
N Ha WOBE MHOMECTBEHHD- |
0 c ofWTEEMbx MApoB. |
pOFD  HEyYHOH, yMHOR |

Hds, no KOTOPOW B HENpUHYX-

1020, Dowyaenne Aer Pe.

KHUra BhIADWEIDCA YHeHo-

HAYUHOMY NOHWMaHI0 Boa-
NEHHOM M €0 CMBICNa. Yuprhid |

ILT. KY AHKOBE KA mpmm moburens |
B ClpaROuHMKE WArRraioncs |

MENHOR ACTDOHOMAM, i3~ |
ETCH OrcaHne HeDecHbl

METOIW  ACTPOHOMMECKY |

* TATAKTHIH

i Mop pea. Cypasms B.T. Fanakmra,

HeTBepTas KA 13 Cepim =ACTPOHOMUE 11 ACTRO-

chiaikas  COREpAMT 000D COBPEMEHHBI MpefL:
l'.T.lﬂIlﬁHHF O TAMEHTCERE,  3BES0HEN HCTEMD
ranamaa. Paockazant 00 WCTOpMM OTKDLITHA
ranzasTvx, 06 L OCHORHED! THNAX M CHCTEMEX KIFE
AL gan. .ﬂanu OCHOBL AHAMAEN 38230 HbIX
croTem. MompoBng ONWCaHL! HALLW - Greekavame
TAREKTUMECKME DKDECTHOCTI 11 (x0T N FnoBans-
oty Wayeteeo Mrednoro Mym

Mi11. Actpos-YyGex-

(mopei) w
(enbdianos). B kEKDA-TD MOMEHT Ha IEHETE NP0-

nponmmmenepepammnne‘numﬂ

ma
Muctap ToMnKHHC

8 Crpane Yygec, nau
ncropmmoc, Guh.
3Ty KHUTY HANMGAN Bbl-

oprwi AxTonoBWY [amos
[1904—1968). Ee woem
BHPOCAE M3 KODOTRONO,
thaHTaCTMYRCKOND C TOM-

K1 3PEHWA HAYKW pacckasa, B KOTOPOM aBTop

MPEANPUHAI  NOTIBTKY  BOCTYNHD  06BRCHUTE

HECNBLMAMECTY OCHOBHBIE NONOXEHWA TEODHW |

| ODEHGNE, PACKDLERR NP6/ UNTATNEM JAEATH-
| Mmmwmmww&wwmﬁmm

WCKDMENBHHOMD  NPOCTDEHCTER W PACILMDRIO-
wenca BoenauHoi.

FIPEEANLHO HABMOAATS COMHEYHOR JATMEHINE W TR
HAMOATCA finvaaifiluas rAnaKTHRE,

TG nemn..

MyTesomrens
110 38E3HOMY Hely.

1O WX HABMIOLEHIAM, ameuumnwﬁww
M MHCT]YMEHTOR.

| BEAWHEMILVE HABBIKA, moﬁmmweﬂwcﬁe

Famoa T,

DEDWMACS iAW no- |
nyMApu3aTop Waykn Fe- |

BCEAEHHOM

AT

? Fapnwk M. Bonbwoi Wnmoctpu-

poaanuuu atnac Beenennoi. Chabuen-

Hilid NOAROGHLMI KAOTAMK 11 IHATPaMMEM,
ATNAC NATTIALLAET WITATENA B Man0uTyHee
OTKPLITMSMIA VENBKATENRHOS MYTEUECTBIAE N0
ConHedoi cucTeme, npocTopam lanakTuki i
MEKTATKTHHECKOMY POCTPEHCTBY.

8001, Banknus
xexnc.
MpocTaie onbiTsl
ANS MaNeHbKUX
AETeN.

C nOMOLLWO [BHHOR
KHITH-[YKOBOACTEA
B 1 BAL NOAAKILMEA
HANENI MANBHBKHA
yueHbif BECENO

e OB e o8 | W NOMB30N NPOBRABTE BEMA, NO3HABEN

OKPYREIOLLAI MU, Bl NOMOXETE CBOEMY pa-
BeHKy MOIHAKDMWTHLCA C MUPOM HAYKH Pa3EMTE

T Tane m3

g‘i&il Famoa I'. Mucrep

TomnkmuHe nlm'pn
ﬁpﬁ\mnuuun ’

B noliod Bu

1010, Hanue T.M. Pe-
BOMKOLMA B ACTPOHD-
MUK,

GTRE

JE0 Nanama M.

3BE3 Hl]IE

HOE HEBOs  yMTETenio
orgpoaTcR  Deckpai-

W Mansi Ten. Kme‘«IHHe WIMKOCTDALAA, CXEMb!
W COBDEMEHE SCTROGOTOrDadItH NOMOTYT M-

| e NpeacTasuTh cebe NPOLECCH, NPOVCXOAMLIE

B KOCMOCE.

KOCMONOTAA M
uanke. B knie B kave-
NOCNELOBATEMHGY |
MEPENOMHBX 3TANOE B Pa3-
BHTHA ECTECTBO3HAHMR Bbl- |
§ encHs setepe rnofans- |
HbE  ECTECTBEHHOHSYHLE
PEBOMOWAY (BpWCTOTENEE-
CKaA, HLIOTOHOBCKEH, WH-
WTSHHOBCKSA W NOCTIAHWTRRHORCKN) . Kawpan |
| M3 HUX QOHOBDEMEHHD ﬂpﬂM(‘!CU]'MﬂE B HCTPOHD-
MMM, KDCMOJOTHI ¥ MaMKe, CONPOBOROAACH |
| DADVKANBHEM MIMEHEHUEM KOCMOMOTMNECKMX :
npemmenemu H ﬁ:umecmro wu,a,amem

Hit wmup  Boenexnon,

OH yaHaeT 0 [aneom |
FANAKTVKAX, TyMAHHOCTSX M 3BE3fAK, CTPOBHWN |
| Conmeqnoil GHCTEMbI, OCOBEHHOCTRX B8 MNAHET |

BCENEHHAA

(045 Cypowd B, Beenewnas ot A no A,
Kira paccuwTaba Ha  IUKOMbHURDB, CTY-
JeHToR, yauiEneid v ap. Muorse ee Cramhn
NPHANEKYT BHUMEHWE ONbITHBX IODMTENEH
ACTDOHOMMM M [IEKE  NIPODECCHOHATEHGLX
ACTPOHOMOE, T.K. GONbLIMHCTBO AAHHKX NK-
BRJIEHO HA CepeHy 2012 1

B3 Bawnbepr C,
Meursl 06 okoHua-
TENLHON TEOPHM.

B ceoed KHWTE ABTOP
ABET OTEET M3 WHTPM-
ToWwwe Bonpocsl: «Mo-
YeMy KAWGER NONbITKa
OGHRCHUTE 3ANOHE
NPMPOJE YRA3LBAET Ha
HEOOHDAUMOCTE  HOBO-
ro, Gonea rnyBoxoro

aranuaa? MModesy cambe mydiine TeopuW He
| TONLKD NOrMMB, HO W Kpacues? Kax nomninet
| OKOHYETENGHER TEOPWA Ha HAWE unocodexoe
| MUPOBDI3PEHNETS

D15 Tpmb A.A.
OcHoBHbIe NnpeacTas-
NeHns COBPEMEHHDR
xocMonoruK. B Hacro-
Auem yaebHom nocobu
WANOXEHD OCHOBHGIE
NPEOCTARNEHIAA CORDE-
MEHHOR PERTHEMCTCXDN
KOCHMONCTHH.

DR CTYARHTOB CTRPLLIKX
KYPCOB duanseckux ga-
KY/ISTETOB YHRBEDCHTE-

OCHOBINEI

NnF|
CORPFEMENNON
NOCMOA0THE

| 708, BAXANABPOE W MAFWCTPOE ND CNEUMANLHO-

CTH «TROPETUMECKAR (HUAMKE W ACTDOHOMURN.

M1 La Grande

Encyclopedie
FLEURUS. Kocmoc.
Munnwoss neT  Hasan
YENDBEK, BIMAHYE HA
HOMHDW  He00CBOM, No-
HAN, YTO GT3 MpaMHER
fieanHa, NoAKan ceemn,

i Qmmmnrmmwmmwmamomunm

pacceasmeaeT 06 yoipaicTee BCENEHHON, 68 3a-

© POXZEHAM M PAIBHTIAN, O HEDECHBIX TeNaX, 38e3-

HBDC CHCTEMAR, B0 OTKpLITHAX, ST8-
Ml OCBOEHWR KOCMOCA, THNOTESEX O BHESEMHON

[ A W MHOTOM- womu,ummu

|. Muxaiinos B.H.
aauun BCEMMPHOrO
| TAroTeHWws
B Tpetsem, -
TAHHOM  MA0AHUW  KHATW
No-npexHemy owasa-
TENEHD  GOPMYINPYETCH
| YTOMHRIOUWA  3AKOHW  BCE-
MMpHOrO TaroTexws, Kpo-
ME TOTD, KHWTa JONONHERE
OMHECAHAEN JKCTEPUMBHTA,
KOTOPHI  NOATBEDNAIET
STOT HOBBIA 3EKOH.

MoAHbIH NEpeYeHk KHHT, @ TaKKe HHPOPMALUHIO 06 HX HAAHYMK Bbl HAHAETE Ha Halliem caiite
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KHUTW HA ACTPOHOMUYECKYIO TEMATUKY

BCENEHHAY

Or BoNWoro sapsiesa '

A0 yokopEHHOro
PACIIMR.

OT'Keapkos
AD CYNepcTpyH

(120, Xsan M.MN. Hencrosan
Bceenennan: OT Bonbworg sapeiea
A0 YCKOPEHHOTO PACIUMPEHNS, OT
KBAPKODE A0 CYNepcTpyH. Paccma
TDHBAIOTCA NPOENEME DOKIEHNS HaleH
Boenerioi 8 peayns1ate bonbworo
BAPHIBA, MCCABIYETCA (MMHANEHAR CTAANR
3BOMIOUMA 3BE3M, KOCMMYECKHIN BAKYYM
KEK AHTHNDEBMTALIMA

M. Newpoys P.
L Bpemenn.
Pogeep  Mevpoy
Ky vETe-
METVE 1 (iae-Teo-
PETVK,  NOMyMApYGa-
TOP HEyKH, KOIERa 1
COABTOR NHErEHIAMHO-
ro Crveeria Xoxwra,
NPOSDIIKEET DE3BHEETH CBOM HOBLIE KOCMONCINHECKVE
WIEK W ST COBEMIRHHD HEONMIAHHEN OTBET Ha A0
TG 0 TOM, 470 NPEWECTRCRRNG BONBLUDMY B8y,
Kira APEcOERRA HE TONLED CIELMAMCTEM, HO W
LLMPOKDMY KEVTY SSATETened, sansousy Honee nom-
POGHO COHEIKOMUTECA © MPOBRERIMM 1 JDCTHREHWMM

COBPEMEHHON ACTPOGHIKH,

POOXEP NEHPOY3

WS, Nepenvsman M.
Habniogesws
W O33PEHNA, WK Kak
DUINKM BLIRBANIOT
3aKDHBI NpUpofs. OT
Apuctorens go Hukone
Tecnn. BOE Mbl SHAKOMbE
C DTRDLTHAM, CTABLIMMI
BAMETHBIMA BEXAMA K2 MyTH
- NOHAMBHAS SEN0BEXOM
SEKDHOB OKEYKENILIETD MUDE: HAMMHAS © DFAKM
ADKMMESA 0 BEMHITHE GG, NRACTEVICLLERA Ha
NOFAYKEHHOE B KWINOCTE TENO, 1 JaKAHIMBAS
HOBEALIAMY TEODURMA CEDLIThIX PAAMEQHOCTER
MPOCTERC TEE- BPEMEHN,

101 Tapnwx M.
NnmocTpuposasisii
amnac BCENEHHAR,

B 3706 KHWIE Bl YBH M-
TE JBEIMHLE CRONNEHNT
M FARSLTIAKA, NIEHETH
W BCTEDOWDS, KOMETE!
W METED{Ib, YaHaETE

0 HOBEFLLX OTEDBITIARX
SCTPORIMOE, NO3HAR0-
MHTECH C NOGAEHMMK
DOCTHREHHAMM KOCMAUBCKDH TEXHAI

ATAac,

058, Cypoues B.T.
ConHeuHan CHETEeMa,
Bropan kM cepi <ACTPO-
HOMIMR ¥ BCTDOGWaMERs 00~
Bepr ofaop Texywern co-
CTORHMA MIYHEHE IAHET W
Wb TEn ConHedHoN cueTe-
ikl OBCYHLE0TCH OCHoBHBE

p&'ﬂﬂl hTATH ll(\rr',ll-,'Hth:‘.
TVBHETHON  ACTROROMMEH,
MpuBeess  COBPEMEHHEIE

TAHHGIE O MUNAHETAX, W CTYTHIMKED, KOMETEX, aCTEp0-
WK, METEODHTAx. an0mese MATEPVMENS B DCHOR-
HOM DPREHTHPORE0 HA CTYIEHTOR MIGALIAN KyPooE
ECTECTEEHHOHAYNHED (EyNaTETOR YHMBEPCHTETOR

41 Cypamn B.T.

NyrewecTeun K NyHe

Khwra pacckassisaer o JyHe: o ee Ha-
BAOABHWAX € NOMOWLID TENRCKONA, 00
M3YHEHNW BE MOBERXHOCTH M HEBAR ABTD-
METHYECKUMMK annaparamn u 0 ANNoTK-
DYEMBIX BXCHEANUMAX ACTPOHABTOR
nporpamme Apollo. Npusepens woTn-
PHYECKME W HayuHmie faHHee o JlyHe
OTOTPADHA W KAPTH B2 NOBEPXHOCTH
AHWE  KOCMUMED ANNapaToa
NETANBHEIN PACCKAT 0D SKCNEQMLMAY.

Nepensman M.E.
I. A TIOMEMY 31O

TAK? Duziea Bokpyr

HAC B 3AHWMATEEHNY
Gecegax, ponpocax

W oTBETAX. B KHure
cobpano Gones 400 3apay-
BONPOCoB NO diauke
(BMECTE C OTBETAMM),

KOTOPHIE YAWE BCETD BOGHMKIOT MM,

N0 KpanHel Mepe, JOMKHN BO3HIKITh ¥
KARIOT0 JIOD03HATEKLHOMD NOAPOCTKE NpU
BITMA/E BOKPVT Cefin

076 Nepensman M,
Hafimoaenus
O3apeHun, WK Kax dwm-
SMIA BLIFRNARDT 3AK0HSI
npupoast. OT kBaKTa a0
TEMHOR MaTepri. s
HE NPOCTO JaNBaTHIBIET —
D NOABONRET NOHYBCTEO-
83Tk CE0M NOCEEHHEME
B By TRy, BuecTe
C 2ETOPOM Bid OYBETE BOOMUATECA KPAcHTON
MHPOGAHAR 1 YIMBNATHGA HEOKMOAHHHM
OSAPEHWAM, NOMOTAOLAM 3TY KPACOTY [ACKILITE
3T KHAA [BCCKATBLIEAET D BRLEAX, KOTOD6E Mbl

| HE MOXEM YEHEETS, HE MOMEM NIOHSATE G TO4M
kR OGLIBEHHTA, GLmoBoi nommm.

-, ¥ . N2 Nonoea A.N.
PSR 3K nmaTensHan
ACTPOHOMITA iy Bl LR

- 8 B kMure npescras-
NEH YBREKATEALHLN
MATEQHAN B WIPOsDR
dopme; «41o? Moe?
Korpa®s, kpocceopos
1 HARHBOPAOR, TRCTOB,
DBTEKTUBHEN ACTRO-
HOMMWYECKAX TEKCTDE

B CTHXOTECPHON OPME 1 SAHMMATENEHEX
BONPOCOR.

(M7 Cypown B.T.
Bonsiian
SHUMKNONEAWs.
YetBEpTAA  kHMra 3
CEpMH  <ACTPOHOMWS |
SCTDOGM3MKEs CORPP-
HT 0Ba0p  CoBpesEn-
Hblx  MPROCTARNEHWA O
THTAHTCKMX  38R3OHLI

TG CHCTEMEX — TANBKTURAX,
Pacoxasano of WeTopvM OTKPLTHA ranaxm, of
WX DCHOBHBEX TN W CHCTEMEX KIacCwdiaLim
Jlave OCHOBN  JMHAMMKK  3BERLHLH  GHCTEM.
Monpolio onmcansl HawK GvkaRiune FanaxTv-
YOCKIE OKDEGTHOGTH W paBoThl o rroBansHomy
viayseHnio Mnessoro Mym.

PA3YMHAS H3Hb
BO BCENEHHOM

YOI, Ynemwnaigep .
PazymHas %u3Hb 80 BceneHHo.
ABTOP NLITARTCR OOLEAMHMTE IHAHVA, HA-
KONNEHHEIE 4ENOBEYECTBOM B DRINHUYHBLIX
0 ax SCTPOGMIMKE,  BHOXMMIN
ETHEE, Teonorum. Ho B KHUre, K3k U B
Had B0
1B BEPO-
YMHDN KM3HA

COBPEMBHHDR HAYKE, HET OB
NPOC, 4TO ME TAKOE Pasym 1
ATHOCTL BOIHMKHOBEHMA P
B0 BeenesHon,

MO0 Naxos AA.
YHuBepcanHan
BOMOUNS W Npobnema
NOWCKA BHEIEMHOTD
paayma (SETI).
Hacromumas kHura
NpencTaanseT cobon
OPHTMHANLHOE MEXIMCLNA -
MUIMHADHOE WCCNERDBHNE,
B ROTODOM NPEACTARNEHHR
YHUBECANEHOND ABOMOUMOHKIMG CBAILBAKITCH
¢ npoGnemon SETI [noWcka BHEIERHOND pasyma),
WCCNEAYEMON C NOZALLA SBEMIOLMOHWIME
BaoaMTed NOHATUE MACUITAGHO- MHBADWAHTHO
ATTRAKTOPE NVIAHETEIHON SROMOWM W 2o
JEABEMWEHMA B NEPE0R NonosmHe X seka.

noza

Nepensman M.E.
Il. A NOYEMY
31O TAK?
Duaura B rooTax

¥ EUPYTIAX HayK

B 3BHAMBTERbHbLX
becepax, Bonpocax
W OTBETAX

B snwre colpano
banee 400 sanay-
BOAPOCOE NO
chiaukn, 3 Tawks BUoNoraN, reorpadi W
ACTPOHOMWN (BMECTE C DTBETAMM),

2010 Mop pen.
Dxopmxka IAnMca.
Hanexoe bynywee
BraneHon.
MipocyueeTayeT  ny
Beenewnan ewe c1o
MWIMADZOR
He npespatnice nm
Haie HEHEWHEE
NPOCTPEHCTHD 8 He-
¥O8 WHOE NMPOCTRaH-
CTBO ¢ HHEIMA dinau-
HECEWMA 32K0HAMIAT

ETMBEN

b (o U o I Eonwuoe, manoe

B ocHosy sHmrw nerna
Temeposcoe PEELIM,
NpodWTRRHES. B 1995 1,
WIBECTHBIM  BHITHAGKIM
YHEHBIM-ACT POOUINKOM
Pomwepos  Tenpoysom, «
Bol3RAHHAR MMM FIONEMIAG
CHE MOHDD  WIBECTHEMM
BHITHIACKIMI yiersim ABnepom Lmacim, Havcw
Kaprpaiit i Cruaesom Xowmrom. Kpyr ofcysnas-
Mb0X FROGNEM BKMICSAET MANAADKCH KESHTORON ME-
YN, BONDOCH! BGTPOGHZNKN, TEODHY NDGHEHH,
XYMONECTEEHHN0 BOCTYWSTIAR.

ner? |

CHCTEMBI,
KHWra WaBECTHEX CIEUMAINGTDE
B OGRACTI HEDBCHON MEXAHMIH
K. Mioppes {Bemmwobpura-

n) n C Oepmorra (CLUA)
TIOCARLULEHE BAKHEILEMY
pagneny aTod Hayki — AuHamuke Ten ConHeyHon
CHCTEMbL MOHOF BadMR RPESHATHANEHS HEYMHLM
paloTHIAKaM, & TARXE CTYIBHTAM W BCNUDAHTAM
YHHBEDCHTETOR

MOT0. Nepensmas A.
JanumarensHan
SCTPOHOMMH .

Bee Mbl 3HEKOMB!

G OTHPHTHAMM,
CTABLINAAN
ZAMETHRIMK BEXAMU
Ha NYTH NOHAME R
SEMOBEKOM 33KOHOB
CRDYXAIOWED MUpa
HAYMHAR G A0TanKH
ApxumMana o senywHe
CiNB, AERCTEYIOUIEN Ha NOFPYSesHOE B
HAOKOCTL TR0, M FREHYHBEEH HOBERLWLMA
TEOPHAMK CKPbITER DAIMEPHOCTER
NPOCTPEHCTEI- BROMEHI

(060, Napwaxos E. A.
Npoucxoxaesne u pas-
suTiwe ConHeynoil cucre-
MBI, TAUHCTBEMHAR MCTOPUA
MPOMCKONIEHIAR 1 BROAIOLWK
Comiedhoi CacTeme, a TaK-
HE £2 aHACENEHMA — KOMET,
BCTEPOACE, NNAHET JMHDR
TEIYTAER W TIAEHERT - FATSHTOA,
METEORONIOE W 38a004HbL
MIBHETHB KOMEL, — BOT
MATEPIEN, HA KOTOPOM CTPOMTCA MHOXECTRO
RUCMOTOHHECKAX THNOTES. KHira aupecosana

KK CTIELMANMCTEM B ODMCTI BCTECTBEHHLI HAYK
(BCTPOHOMAM | DUIKAM ), TAK W LWMPOROMY KEyTY
“HHTaTENER.

CU26. Crmpuaonoe 0.1,
Buorpapum dpuan-
HECKMX KOHCTAHT,
Yenexarenshsie
pacckasbl of yHuesep-
cansHbix ECKMX
NOCTORKHBIX.
HECTORAS KHWIA NOCER-
LUEHA PACCMOTDEHMIO YHiA-
BEOCARLHED DHAHYBCKAL
THICTORHHED ¥ VB BAXHOR
POMA B PAIBHTIM UKW,

Kpaman WTopvA  ape-
Mehie,  nobuBLER  pe-
KOQUb! TDOEDK, NOG-Es0-
MG YHTATENEA BO BOEM
MHMDE G WIERWM 3TOID
ONECTRLIEND droima-Te-
opeTwa, M eoT — Hos
CEHCALMR.  NOKMHT  BOG-
epaiaeTcs! BeniscOnento WIOCTIHMPOBAHHOE PORON-
e — Mip B OPENOB0N CROPINTIE® — DACKILRAET
CYTh HeyHb0 OTHDTLAR, KOTOPHE BilTK CABNEHG! F0CHE
BLOTIA B CBET 21 ENBON, LIAPORD NPEHEH00 KN,

*06uLan CTOMMOCTL 3aKas3a GyaeT COCTORTL U3 CYMMApPHONH CTOMMOCTH KHHF 0 YKa3aHHbIM UEHAM W NAATHI 33 NOYTOBLIE YCAYFH.
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34 Scenedhan, npoo

B NOBUTEABCKASI ACTPOHOMUSI

HeceoeBneMeHHada KOMETa

Bnagumnp MaHbKO

WypHan «BceneHHas, NPOCTPaHCTBO, BPEMA»

WEALMA oA aCTPOHOMAEM 3aNOMHMA-
CA CPa3sy ABYMS CPIBHWTBALHO APKH-
MW KOMETAMM, KOTODBIE MOIAM CTaTh
«6GF‘.L1LUI-1MW?. HO MO TeMm HWAKM WMHBIM NPpAYKM-
Ham He CTa.'\IH.1 Moxoxan Kometa Cﬁ.ﬂh3HTCﬂ C
COAHLEM M B roay Tekywem. OHa Orina OTKphI-
Ta 19 man 2012 r. 8 X0A€ aBTOMATHIHPOBaH-
Horo 063opa Heba PanSTARRS w noayuuaa
obBoaxayenve C/2012 K1,
37a KoMeTa HalGAABETCH YKE NOYTH ABE
roA8, 4ero B OOABLUWHCTBE CAYYaEE — MWC-
KAKOYaA ODLEKTEI C ManbIM MEPUTreAHHHbLIM
paccTOAHMEM — AOCTATOHHO AAS YBEPEHHLIX
NPOTHO30B E€ ABABHEWLLETD «MOBEAEHWA».
B Hauane anpens e BUAWMBIR UHTErPaAL-
Hel Gneck? npesbicua 10-H0 3BE3AHYIO Be-
AMUMHY, TO ECTb OKaZ3anCH HEMHOID HWXEe
NPEACKA3aHHBIX 3HAUeHMH. Tem He MeHee,
8 Mae-wione C/2012 K1 cmoryT yBUAETh 06-
NAAATEAM HEDOABLINX AKOOMTEABCHMX TEne-
CKOMNOB M BUHOKABH, NPUUEM VCAOBUH ee
BMAMMOCTH B HALUMX WHpoTax ByayT BNOAHE
OraronpuATHEIMK. Havano Mas 3acTaHeT Ko-
MeTy Ha rpaHuue cossessuil bonbwon Mea-
seanubl M Morunx Meos. OHa npofaet B 2°
oT 3Be3Abl Ankaua — 1 boasiuoi Measeau-
Ubl, KpalHeH 3Be3Abl «pPyUKH KOBLUA® — W
3HAMEHUTON Tanakmkn «Boaosopor: (M51).

' BNB Neb, 2013, eTp. 38; Ne2, 2014, cTp. 40

? MinTerpaneHelil Gneck TyMannore oduexTa
BMAMMARA APKOCTE YCAORHOM 3EE30RI, NOTOK
NANYHEHWH 0T KOTOPOR B BUANMONM guana3oHe
AKRUBANEHTEH CYMMADHOMY W3 YYB KK BCEX
HacTen obbekTa (B CNYYEE KOMETE — KOMbI,
XBOCTA W OKONOALEPHOTD CTYLLEHWR)

Apkocts C/2012 K1 B 310 BpEMA COCTABMT
DKOAO 9-11 3BE3AHON BEAMUUHLI, ¥ HEE Mou-
TM HaBEPHAKA NORBWTCA HEOOALLIOW XBOCT.
Beuepom 12 mas (30€Ch v Aanee BPEMA CY-
TOK ywasaHo ans BoctouHoid EBponbl 1 npu-
AETAHOLLIMY TEPPHTORKMIA) KOMETY MOXKHO ByaeT
HalTv OyKBaALHO B HECKOALKUX YTAOBLIX MH-
HyTax oT 3se3pbl 5-4 BeAMunHb 3 ToHuMX
McoB U MeHee Yem B 2° aT raraxktuki M106.
Bnpodem, NOAHOUEHHO MpoHabaaate M
choTorpadupoBaTh 3T0 MHTERECHDE ChAMme-
HUE noMellaeTr noaHas AvHa.

14 mar C/2012 K1 sepHeTca 8 CO3BE3-
ave boasluoi Measeauubl ¥ 17 mMaa nporaeT
B8 5° okHee Qekabl — BAMMARLIER K BHAK-
MO TRaeKTOPUMM KOMETHI 3BE3ALI «KOBLLAN.
Naree NOCASAYIOT HECKOALKC CPaBHWTENAL-
HO TEeCHbIX COAMKEHMIE CO 3BE3AGMM, UMEID-
LiMmK BAeCK 4-H 1 Bolle BEAMYMHBL: 18 man
KoMeTa okaxeTcA B 8' oT X bonbwon Mease-
Aviel, 26 Mas B— 20" oty boaswoi Mease-
AMLEL 8 BoKope nocae noayHouu 30 man ee
MOXHO DYAET YEMAETDL B NApe YIAOBBIX MUHYT
OT 3BE3Abl W 3TOM0 3HAMEHHUTOrO COIBE3AMA,
7 WIOHA KOMETa NEPEHAET B HENPHUMEYATEND-
HOE co3Besane Manoro AeBa, a 22 MioHA —
B 30AMAKAALHOS CO3BE3AME N\LBAE, B KOTOPOM
npobyAeT NoYTH NOATOPAa Mecaua.

13 WIOAA VTAOBOE PacCCTORHME MEWAY
C/2012 K1 1 ConHuem cTaner meHswe 30°,
YTO CMABHO YCAOKHWT HAOAKOAEHWA sXBOCTa-
TOW 28E3AkI — TEM DOASE UTO € DAECK K TOMY
BPEMEHM BPAA AM ADCTUTHET B-H BEAWUMHDI.
A0 KoHUE WHOAR OHa NPOACAKKT NOCTENEHHO

A Bupumbiii nyTe Kometbi PanSTARRS & mae-wione 2014 r. (Ee4epHAR BUAUMOCTL)

0, BPEMS

A Bupgumbiit nyte Kometsl PanSTARRS nocne
coeguHenun ¢ ConHuem (ceHTABpL-0KTRGPB
2014 r., yTPEHHAA BUAWMOCTB)

CONKETECA © HALWKMM CBETHADM (HaK Ha He-
fie, TAK U B NPOCTPEHCTBE), U HakoHell, 9 aB-
rycTa NpoHAST MOUTH TOUHO 33 €rD AMCKOM.
MNpu 3toM ee reAMOLEHTPUYECKOE PaCCTof-
Hue BYAET BCErD Ha OAHY AGCATYIO Bonblle
GPEAHErD paauyca 3eMHOoM apbuTsl, HECAOXK-
HO NOHATH, 4To ecad 6ol C/2012 K1 noAsu-
ABCE MOAYTOAOM paHblue MAM NO3XKe, oHa
oKazanace Obl B KOHGUrypaUKK NpoTHBOCTO-
AHWA — Hala naaHeTa npowaa Bbl MEKAY
ConHuem u komeTol, npumepHo 8 0.1 ae.
(15 maH Km) oT nocaeanein. «HebecHan ro-
CTLAr cHArE Bbl B MOAYHOUHOM Hebe Kak 0bb-
KT NEPBOA MAKM AGKE HYAEBOW BEAWUMHBL, W
ee 63 TpYAa MOXHO DbIAO Okl 3aMETUTS AaKe
Ha 3aCBEYEHHOM rOpoACKoM Hebe, To ecTb
Mbl Bbl NOAYMWUAK NOYTY KASCCHUECKYIO «Bonb-
LIYIO KOMETY... HO, K COXANEHWID, B DEANBHD-
CTH Mkl MOXEM DacCyxAaTe 06 3TOM TOABKC &
COCAArateAbHOM HAKAOHEHKK.

Moche coeanHernA ¢ ConHLeM HaYHET-
CA Mepuop YTpeHHeln suanmoctn C/2012
K1, npuuem TENERPs NPEUMYLLECTEO NOAY-
uaT Habawaatesn KOwHoro noaywlapua: ee
CKAOHEHME MOCTOAHHO DyAET MEHLLIE COA
HEUHOro. 24 agrycta KOMETAa OKaxXeTeA B
7° womHee Benepsl, M B TOT Ke ABHb MEHb
e 4emM B rpasyce OT HEE PacnoAOMMUICA
YaKUI cepn crapoi AyHbl (npaeaa, Habawo-
ASTh 3T0 COBAMHEHWE KPAMHE CAOKHO 13-3a
HeBoAbLIOH 3nOHTaUMK). HakoHeud, 27 aB-
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rycra «xBocTaran 3se3Adr NPoMAST nepure-
AW Ha paccToanun 1,0545 a.e. ot Conxua.
Ee anoHraumMa AnA 3emMHblX HabaroaaTene
8 3TOT MOoMeHT coctasut 19,5°.

Toabko € centabpa C/2012 K1 otom
ABT OT Halero ceetuAaa bonree uem Ha 30°.
B 310 Bpema oHa OYAET HaX0AWTLCR B CO
agesamn Mapsl, Mmes Bheck okoao B-i Be-
AMHMMHBEL (HYTh HWXKE NPEAEAd BHMAHMOCTH
HEBOOPYKEHHBLIM rnasom}. Yaananack 8 npo-
cTpaHcTee oT COAHLE, KOMETa Ha4YHeT Mep-
AeHHO npubarxatecs Kk 3emae, NO3TOMY g€
APKOCTL Ha MPOTAXKEHWU CASAYIOLLETO ME
CHALE OCTAHETCA NOYTH HEM3IMEHHON. 3 OKk-
bpa OHa BOWAET B co3sesane Komnaca,
15 oktabpsa NpocAesyeT 3% OT pacCenHHo-
ro ckonaeHuAa M93, a nepea pacceetom 23
oKTAGPA, ocAaber NPUMEDHD AQ 7-i BEAM-
YiHbI, NOADWAET BNAOTHYHO K 3BE3AE 1T KOoM-
naca (2.7"). ABymMA aHAMK nodxe C/2012
K1 cTaHeT HEeBOCXOAALLMM ODBEKTOM AAR
50° c.w. »u ee BUAUMOCTL B HELMWX WHPO-
TaxX 3IdKOHYHTCA. 31 GKTHG{}H OHG OKaXEeTCAH
8 Bb" cerepree Kanonyca (o Kuas) — B1O-
PO ND APKOCTH 3BE3ALI HOYHOMO Heba.

Kometa C/2012 K1 nmeeT napabornye
cKylo opbuTy ¢ HEBOABLLIUM WKAGHOM: B TH-
nepboay (akcueHTpucuter 1,000215) — aro
3HAYMT, UTO OHA, OAHAX AL NPUBAM3WBLLIMCE K
ConHuy, HKOrAa BOALLLE HE BEPHETCA K HE-
My W YHAET B MEX3BE3AHOE NPOCTPaHCTBO.

TymaxHocTb Hung IMUCCHOHHAA TYMAHHOCTD
Cron6bi rasa ¥ NbiNK NGC 602

B TymaHHocTH Huna HpabosuaHas TYMaHHOCTD
Omera LiexTaspa TymanHocTb «Den»
TymanHocTs «Babouxa» Cranumsaowmecs
TymaHHOCTb «YIMTHa» ranaKTHHK

BCENEHHASR. |

CHMMOK KOMETBI, NONYYEHHbIR
Anexcanppom bapanckmm (Knes)
8mapra 2014r.

nl'J.'J'f'OMy AOBUTEARM ACTROHOMMKW OCTaSTCAH
TOABKO XEANETb O TOM, YTO OHE NOCETUAS BHY-
TpeHHWe 06aacTi COAHEMHOW CHMCTEMbI Tak
HecsoespemMedHo. TlMoxoxe, npakTuka
BAAEHWIH B O4YEPEAHOH pPa3 MNOATBEPKAA
eT 3AMNUPUYECKYID 3aKOHOMEDHOCTL! APKKUE,
KPACHBLIE wXBOCTATLIE 3BE3fihiv, NPUBAEKA-
olwMe eBeeobllee BHMMaHWE, NOABAAKITCA

Ha-

baHTacTHYECKUA
pacckas, boaee
2000 HoBOCTEH

NOBUTEABCKASI ACTPOHOMWKST B

Ha Hawem Hebe paz B 10 aer (naic-muHyc
roa). Ecam cumtath nocagaHum Takum cobbl-
THEM NPMAET KoMeTel MakHoTta (C/2006 P1
McNaught) B Hauaae 2007 r.? — noayuaetcs,
YTO CAGAYHIOLLEH BOALLLIOR KOMETLI Ham ocTa
AOCh XAATh YKE COBCEM HEADATO.

BNB Ne3, 2007, c1p. 16

COBGEPMTE NONHYIO KONNEKUMIO HYPHANOB
«BCENMEHHAA, NPOCTPARCTBO, BPEMA

B 117 u3paHHbIX HOMEpax
€XXEMECAYHOI0 HayYHO-NIONYAAPHOTO
XyPHaAa onyGAMKOBaHO

427 aBTOPCKHX CTaTeH

1 o630pos., 51 HayuHo-




NOBUTENABCKASI ACTPOHOMWES

METEOPHbIH NMOTOK
KOMETbI FTAANESA.

B nepeoi nonoBWHE Mas Ha-
LL1a NABHETE NPOXOAMT CKBO3b Me-
TEOPHbINA PO N-AKBAPHA — LUNEHD
MbIAEBLIX YACTML, OCTABLUMIACH
NOGAE  MHOMYUCAEHHbLIX NPOAES-
108 Kkometol lanes (1P/Halley).
B cpeaHux wupotax CesepHoro
nonyLWapHsa paaMaHT noToka, pac-
NOAOXEHHBIA B co3Besamn Bo-
AOAGRA, BOCXOAMT HE3aA0ATO A0
Hauana YTPEHHUX CyMEpEK, noa-
TOMy OCHOBHAA YacTt METEDPOE,
OTHOCALLMXCSA K 3TOMY PO, OKa-
3LIBAETCA HEAOCTYNMHOHM Habmo-
ASTENAM, B npuaKBatopuankHbIX
obnactax M B HxHOM noaywa-
PUK «MBHCKHE AKBAPWUABI» — DAUH
W3 HAaMBOAEE MOLUHBIX PENYARDHO
ACHCTBYHOLLMX NOTOKOB.!
OnNnNo3ULKA CATYPHA.

«QOKOABLUOBAHHEA  nhaHeTa»
NPOMAET KOHOUIYPaUMlo NpoTH-
pocrosHuA 10 mas. Leabid me-

' BMB Ned, 2005. ctp. 42
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Bugumbii nyTe acteponia Metnga (9 Metis) no cossesguio

Becos e anpene-mione 2014 1.

cAl oHa OyaeT BUAHE BCIO HOYL
B co3ge3pmm Becoe, ee BuAW-
Mblii BAECK NMOUTH AOCTUIHET Hy-
AEBOW 3BE3AHON BEAMUMHBL. YTOA
Pa3BOPOTa CATYPHUAHCKMX KOAELL,
npoaonxaer pactu. B HacToRLee
BpemA K ConHUy (M HAZemMHbIM
HabAaaTEAAM) NOBEPHYTO Ce-
BEPHOE MOAYLLIAPHE NMAAHETHI.
METHAA W NACTEP.

16 mana B ONNO3WLMW OKa-
werca Metupa (9 Metis) — eanH-
CTBEHHLIM  OOLEeKT  TAaBHOTO
aCTEPOMAHOTD Nosica, BAECK KoTo-
poro B 310 BpemaA npeebicut 10-

10 3BE3AHYIO BenrunHy. Brpouem,
YCAOBMA AAA €0 HaBAoAeHHA Oy-
AYT HE CambiMi BAGIONPUATHBIMM,
NOCKOALKY NMPOTHBOCTOAHKWE MPOW-
30MAET BOAMAN aders — Haubo-
nee yaaneHHoW or ConHua TOYKM
opbuUTbl  acTepouaa. 3HauuTeND-
HO BONEE YAGHHOWH CTaHET CASAYHD-
Wan ero onnosuLMA, OXUAAEMan
B ceHTabpe 2015 1.

Beuepom 29 man actepo-
ua Macrep (4804 Pasteur) 3a-
KpoeT 3BesAy 8-W BeaudMHbl HIP
72388, pacnoAOXeHHYO B CO-
age3auH Becos (Hepaneko ot ero

YCAOBHOW FpaHMubl C CO3BE3AM-
emM A\eBbl). YBUAEThL 3TO ABAEHKE
CMOrYT #uTeAn tora CaxanmHa v
Mpumopckoro kpas. Makcumans-
HAA AAMTEABHOCTE MOKPLITMA AO-
CTWIHET ABYX CEKYHA,

YAAYHOE NOABAEHHUE
MEPKYPHUA.

Malckue BOCTOYHBLIE 3AOH-
rauMu Camol MaAeHBKOW NAa-
HETHl, BO BPEMA KOTOPbIX OHa
BHAHE NO BeYepam, Kak npasu-
AD, MPEACCTABARKIT XHTEAAM Ha-
WX WPOT HAWUAYYLLWE YCADBKA
AN e HabnopeHui. HblHEewW-
HUW TOA HE CTAHET MCKAKYE-
HUEeM. YXe K cepeanHe man
WMHTEDBAA MEXAY OKOHYaHWEM
rPaxAaHCKUX CYMEPEK W 3ax0-
pom Mepkypus 3a ropu3oHT AAA
50° c.u. NPEeBLICKT 4ac, a K Ha-
yany TpeETLEM AeKaibl MecAla
OH BbIPACTET NOYTH AD NOAYTOPA
yacoB. 25 Man yraoBoe paccro-
AHKE MexAy naaHeton n CoaH-
uemM AOCTUIHEeT Makcumyma W
coctaBut 22°41°.

Metal Earth KONMEKUWA C50PHBIX MOAENEN H3 METARNA

Metal Earth — koNNexuns MYHMATIOPHBIS, HO 04EHDb KDACHBLIA MONBNEN OGTHAEHMN YENOBEYSCTEA, COMIAHHAA HoMnarwest Fascinations (Cuarn, CLIAJ. ChopHete 30-MOfen Boipesars! NalepoM B
METATMYECHIY. MNacTYHAX, OHM BENMACNENH0 JeTANMIMPOBAHS! NAIEIHLIM IHABMIORAHNEN W NPOCTL: B COOpKE. Kaw[an M3 HAX HEMMHEETCA C METAIMHECKON MNACTHHBI DA3MEpan 10X12 o™, a
3AKAHYMBAETCA KPACHBOR ODBHEMHON MODENLIO.

[ cHapau HeOBXONMMO UIBNEYS (IBTAMA Y3 TACTHHE! BRYSHYH0 VI C NTOMOLLIKIO KYCAHEN W CRRENATL Mk Mexly coboit B MEcTaK coBIMHEHWA. VHGTDYKLA no cBOpKE NPWIETASTCA K KAXANH MODENK,

¥ Tank
ﬁ 96 W, Tigerl
Camoner

SRT1 Blackbird

BeTpaxan
MenbHULa

MocT Tower Bridge

finzancran
Gawmna

3aKa3 Ha BCE BHALI NPOMYKUKK MOMHO odopmuTs: ® B HiTepHeT-maraanHe www.shop.universemagazine.com
® NovTOH No : 02152, Hues, Habepemuan, 1A, o¢.146 ® no Tenedonam (0611215—0021.(044]!!!&!!
Onnara na npx o¢wumnun 3aKaaa, B N0GOM oTaeneHnH GanKa, Yepea TepMHHANGI i-hox niK Ha noyTe
Jloctagua no Yupanne ocywecranserc Yupnosroil, Hoso# nouroi, no Huesy — becnnatho (npu 3axase ot




KAAEHAAPb ACTPOHOMWYECKIX COBLITUIN
(MAW 2014 ")

10-12" AyHa (D=0,06] 3akpuiBaeT 18 12" AyHa [@D=0,82) B nepuree
pe3aakl o Teasua (3,B™) 1 67 Teakua (8 367098 kv OT UeHTPa 3emnan
(4,8™]. flaneHne anaHo 8 Npumopckom -1 At T

Kpae 1 Ha ore Xabaposokoro kpas

" Ayna (R=0,26) 8 6 woxHee IOnuTepa
[-2.0

9" Mapc [-0,7™) NnpoxoamT

KOHWMYPaLIMHD CTONHNA

Maxkcimym Baecka
\AdH . ACOATONEPUDAWMHECKOR NEPEMEHHOA
10" AyHia (D=0,44) 8 anoree R TpeyronuHuka (5.47)
(8 404318 KM OT UBHTPRE 3emMAu] 22 O/
y ; T
B" AyHa (D=0,62)1e 5 wwHee Peryaa

(12 AbBa, 1,3

18" AyHa (@=0,17) 8 1 cesepHee YpaHa
(5.9
10" AwHa (D=0.88) 8 3 wowHee Mapca

(-0.9
: 15" AynHa (B=0.1) 81 cesepHes Benepbl

Makcunmym Brecka

PUOANMECKON MEBPEMEHHDR

hpa (v Kwra, 3.0™)

18:40 HoaoAyHWe

19:15 MNoaHOAYHWE

22" Berepa (-4,.0™) B 1 toxHes Ypaxa e e e s
14" AyHa (D=0.03)8 6 KHEs

Bpema scemnpHoe (UT)

TRIAL !r/\“‘-ﬂr-lrl L L
2014

EXMANOH ACTPOHOMNYECKN KANERAAPD HA 20
www.shop.universemagazins.com

CITY LIGHTS

1121 rpn.

City Lights — Bpawaowmiics
rnoByc, AeMOHCTPUPYIOLLWIA
HOYHOE OCBEeLleHMe ropPoaoB HaLLeR
naaHeTsl,

K IKANBHOW NOACTABKE

NATaHKA.

Mobyc City Lights ykpacut nio
WHTEPLED — XKW NOMELLLEHKE,
ogwc, kabuHeT — rae Obl Bel ero He
YCTaHOBUNK,

Paamepbl: anametp rmobyca — 25 cm;
3epkansHoW nogcraskn — 14
PafoTaeT oT SnekTpoceTy.

Celestial Globe

3emMnsa AHEM — CO3Be3QWeA HOUYLIO:
asa rnodyca B ogHOM!

ECKMIA AaTYUK ABTOMATUYEC
BKJIIOUAET NOACBETKY, KOrLa B K
TEMHEET, U Ha rnoby
88 cozsesnnn,
OTAUYHBIA «HOYHWK» 1 YHUKANbHbIR
WHCTPYMEHT And recrpados
W aCTPOHOMOB.
AwameTtp rnobyca — 20 cm.
Paboraer R —
OT ANEKTPOCETH. Celestial Glopye (k5" =

815 rpn.

WWW.SHOPUNIVERSEMAGAZINE.COM

¥l



NIOBEUTENBCKASI ACTPOHOMINS

MepsBan 4eTREPTL 03:15UT

MonHonyHue 19:15 UT

MocneaHns HeTBeRTL 13:00 UT

HosonyHme 18:40 UT

Bun Heba Ha 50° ceBepHOR WNpoThi:

1 Mman — B8 0 4ACOB NeTHEro BPpeMeHu,
15 masi — B 23 4aca NeTHero BPeMeHn;
30 man — B 22 4aca neTHero BPEMEHH!

Nonoxerus NyHsl Aansl Ha 20"
BCEMWPHOr 0 BPeMEHW Yka3aHHbix 0aT

}"C,HOBHHE ()SGHHBHQHM’Q o
pacceaHHoe 38e3gHoe CKonneHue
LapoBOE 3BE3AHOE CKONNEHWE
ranakTuea
anddyadan TYMaHHOCTL
NNaHeTapHan TYMaHHOCTE
IKNANTUER

HebecHbIN 3KkBaTOP

[MOAOKEHMA NNAHET HA DpBUTAaX
amae 20714r.

THEHCTED, Bpems

CarypH #

WnnwocTpaunn
ArmuTpua Apaawesa




NOBUTEABCKASI ACTPOHOMINSI

BuaMmocTb NNaHeT:
Me /DM — BEYEPHAR

8 — YTPEHHARA

C — BWAEH BCHK) HOYb
p — BeuyepHaa (ycnosus HeBnaronpuaTHbie)
H — BUAOEH BCHO HOUYL
yTpeHHan
yTpeHHAR (yCnosua BnaronpuaTHsie)

BreaeHHas, NpocTpaKcTen, Bpens

39




NOBUTEABCKAS ACTPOHOMING

BbiOupaem TenecKon:
dafenrypa u YyBENUUECHHNE

Axppe# OctaneHko (Mockea)

Bnapgumup Manbko (Kues)
«BceneHHan, NnpoCcTPaHCTBO, Bpema»

HOMME U3 TeX, KTO AOBHT

YHTaTh KHWUMKM 0 Koomo-

ce, CMOTPETb NepeAaqn
o BceaeHHol, noboRathes Kpa-
COTOW 3BE3AHOT0 Hebda, B KOHUE
KOHLIOB, HEM30EXKHO NPUXOAAT K
MbICAM O NOKyrnke npubopa, no-
3BONFIOWLETD CBOMMMK  Aazamu
YBHAETb BCE TO, D HEM CTOABKD YM-
Tanm. Kro-To coBupaetca Kynub
TEAECKON AAA HABAOAEHWIA — Ce-

He 1AW CBOMM AETAM, 4Tabbl No-
SHAKOMWTE WX C COKPOBMLLANMM
Heba, MAM KOMY-TO B Ka4YecTBe No-
Aapka. B arnbom cryyae Bo3HUKa-
er npobaema ebiCopa.

ABBHO Npowan TE Bpeme-
Ha, KOMAE NPEAENDM MEUYTAHUIA
ABUTEAR  GCTROHOMMH,  AD-
CTYNHBIM B PO3HMYHOW NpPOAa-
*e, 6bin 114-MHAAMMETROBbIN
pedaekTop «Mulape» (1 ero ewe

Hapo Obin0 cymeTk «AOCTaTb).
CeWuac B CNeuUWasM3npoBaH-
HbIX  MarasuHax npeacTaBAe-
Hbl  ASCATKM pasHooBpasHbIX
Moaened, MHTEpHET necTpe-
€T COTHAMM TPEANOXEHWH, He-
CBEAYLWEMY HENOBEKY NMPUAETCA
pazbupaTthcA BO MHOXECTBE HE
COBCEM NOHATHHIX MOMEHTOB,
NpoAMPaTLhCA  CKBO3b  HE3Ha-
KOMYIO TEPMUHOAOTHIO — AM-
60, MaxHYE PYKOH, B2ATL TO, 4TO
COBETYET NPOAABEL, NOACKWB-
WKCh Ha ero onbiT 1 aobpoco-
BECTHOCTb, B npuHuUMne, 3710

CxeMBI OCHOBHBIX OTITUYECKHUX CHUCTEM

Obvewinp
5\

PE®PAKTOP

Csannmait (e

28 - « Fnasy
. e

X
Cdnyanp

w \
- o .. |
* AnepTypa, MM ¢
. m (Ouametp)
b B —
Ory
T v
[aaniimii thokye
-,
L
AnepTypa, MM |
N TN
S (Lvamerp) N
®* == e /

DOKYCHOE PACCTOAHKE, MM

PE®AEKTOP

cucreMa HbloToHa

- Paapmoe aepriasn
o

/

4
Bropianoe sepraso

Menmex

Bropuunoe sepraso
;

DOKYCHOE PDACCTORHKE, MM

3EPKAABHO-AMH3OBBI
(kaTaAMOMTPHYCCKIIT)
cucrema MakcyTosa

Masnoe sepriao

O

A0 Brerernan, NpocTpaHcTED, Bpea

BENOT ©EAOPA LLAPOBA - hitp:/ / blogastronomypage.ru

BROAHE ,ﬂOI"F}'CTMMbIﬂ BapWaHT —
3alTH MAM NO3BOHUTE B Marasuy
ONTHKK, TAE MOXHO NOAYYMTb
KOHCYALTAUMWKD C obcTonTenbHbI-
MK COBEBTAMW KacartenbHO Ba-
WEND KOHKPETHOro cayyan. EcTh
elle oAWH Cnocod NoAYYUTL No-
MOLLb — 0BpaTUTLECA 3@ COBETOM
K 3aBceraaraam TemMaTthyecrnx
UHTEpHET-GopymoB. Kak npa-
BHAQ, HOBUYKEM Tam ASHKT MaC-
Cy COBETOB, U MHOTME M3 HUX
,ﬂ,eﬁCTBH‘I’e{\bHO OKa3blBakoT-
CA NOAE3HbLIMW — KOHEYHO, €C-
AM NPEBUABHO CHOPMYAMPOBATE
CBOW NOXeAaHWa W NPOABMTb
OrNpeAEreHHOE TEpNEeHWE.

Tem He meHee, paxe B De-
CEeAE C KOHCYABTGHTOM (n YR TEeM
Bonee B uHTEPHET-COOBLLECTRE)
BPAA AM YAACTCA U3Bexats Heno-
HATHBIX CADB BPOAE «anepTypar,
«IKBATOPHANbHARA MOHTHPOB-
Kar MAM 1HOCTUPOBKA BTOPUYHO-
ro 3epkanar», no3atTomy B ,QBHHOF‘I
CEPUW CTATEM Mbl MOMNbITAEMCH
NROACHWTE HECKOALKO QCHOEO-
NOAZranLmMx MOMEHTOB, YCBO-
MB KOTOPBIE, ByAYLIMA ACTPOHOM
cMoXeT Oone€ OCO3HAHHO ¢
6e3 pucKa cepbesHbix OWMBOK
caendTb CAMOCTOATEABHLIW Bhi-
6op. Takwe B6yayT YNOMAHYTEl
HECKOALKO MOAEGAEH TeAeCKo-
NoB, CHUTAIOLWMXCH AYHLWLMMKU Ha
PblHKE B CEOWX KATETOPKUAX.

Paswvep umeeT
IHaveHne

MHOrMe NoKynaTenn ¢ yAuB-
ABHWEM Y3HAKT, 4YTO rhradBHAA
XapaKkTeprucTMKa acTpoHOMMYE-
CKOTO MHCTPYMEHTE — HE YBEAK-
yeHue, KOTOpOro OH MO3BOASET
AOCTMUb, @ €ro aneprypa, T.e.
AMameTp ero ofbekTHMBa (AMH-
3bl MAM TAGBHOMO 3epkana). He-
AAPOM WMEHHO 3TOT napametp
NpakTMueckn BCErpa npvcyT-
CTBYET B HazBaHNH MOAEAW AKO-
Boro Teaeckona, BUHOKAR M T.N.
OObLEKTMB — HEBaXHO, KaxoW

www.universemagazine.com



KOHCTPYKUMKM — cobupaer ceert,
MAYLWKIA oT oBbekTa, v Hanpas-
ARET ero B raas HabaloaaTens.
Yem Bonblue avameTp — TeM
boAslle ceeTa oH cobeper W,
COOTBETCTBEHHO, Tem Boaee Ap-
UM ByAeT nanbBpaxeHde.

To, 4T AEAdeT Teaeckon,
MOXKHO HA3BaTk VIAOTHEHUEM
JHEeprik. Koraa mMbl CMOTPUM
Ha KEKME-TO AAAEKKME NDEAMETHI
(B TOM 4MGAE 3BE3AKI), KOAKHYE-
cT80 GOTOHOB BMAMMOIQ CBETE,
NONaAaloWMY Ha CeTu4aTtky Ha-
WIBro rAa3a W HOPMMPYHILLIAX
KAPTUHKY!, QrpaHuyeHo
WHTEHCUBHOCTEK) NOCTYNE KILLE-
[0 U3AYUEHUSA, TK M PazMepom
3pavka (hakTHYeCKKW — anep-
Typoi raaza). Motok 3HEpPrM
0T APKUX 3BE3A — MOLLHEee, oT
Tyckabix — crabee, a o1 abco-
MOTHOTO BOALILMHCTBE W3 HMK —
BOOBOLLE CAMLLIKOM MaA, uytobbl
a3 MOr 870 3aperncTpupoBats,
NO3TOMY TAKME 3BE3AblI OCTAKT-

KaK

Anpeas 2014

4 Pedinextop
(3epHansHeIi Teneckon)

CA AAF HBC HEeBMAMMBIMK. 3pa-
YOK [A@3a B 3aBHUCHMOCTM OT
YPOBHA OCBEeLEeHHOCTM MMeeT
anamerp o1 2 Ao 7 mm. Aaxe B
NOAHOM TEMHOTE AMLLL Y HEMHO-
TUX AKOAEH OH PACKpLIBAETCA AD
8 mn. MNoatomy MBI NPUBLIYHO
BUAMM Ha TeMHOM BE3AYHHOM
Hefe 34 TeicAYM 3Be3p. Ec-
AW BBl BADYT HELU 3DaY0K CMOT
packpbiTheA Ao 10 mm (Boero
Ha 3 MM AONOAHWTENBHO) — Mbl
yBMAEAN Dbl 3BE3AbI BABDE GO-
Aee chabhie, @ X YUCAD BhIPOC-
a0 Bbl npumepHo 8 NATh pas! A
TENEPb NPEACTABMM, 4TC HAL
3padyok umeeT pasmep He 10,
a 100 mm. Toraa Hedoceop Bbia
Bbl yCbiNaH 3BE3AaMW YHUCADM
CBbILE NOAYMMANMOHA..,

A BeAb UMEHHO 3T0 W ABAGET
reneckon. OH NO3BOARET HaM yBK-
AETL 3T crabule 3BE3ALI, HO HE Ha
Bcem Hebe, a Ha ydactke, orpa-
HUUEHHOM Ero NoAeM 3peHUs (K
COMANEHMIO, OHO BECLMA HEBEAMN-

4 Pedpaxrop
(nuH30BbLIK TENecHoN)

KO — Kak NPaBuac, HEMHOIS DoAb-
e, 4em 3aHMMaeT Ha rebocsoae
noaHaA /\yHa — M ero pasmMepkl
YMEHBWZHTCA NO MEpE yeeAnye-
HuA aneprypel). MoTOK CBETOBOM
SHEPIMM OT 3BE3A, NPOXDAALLMIA
4epes 0DLEeKTHB, «YNAOTHAETCH»
B NY4OK AMAMETPOM — B 33BUCH-
MOCTH OT OKyARpa — OT 7 MM AD
MUAAMMETDA, T.€. BECh 3T0T CBET,
B KOHLIE KOHLIOB, NOMAAAET B HAL
mas! MmMEeHHD No3ToMy B TEAECKON
BMAHD DOAGLLE 3BE3A, YEM HEBO-
OPYHEHHBLIM MAA30M, & B BOALLLIOR
TEASCKON WX BUAHO BoabLUe, Yem
B MaNeHhHINA.

Paanep BaxeH W TOrAA, KOT-
Aa Tpebyetca paccMOTPeTL Men-
KME AETANKM HA NAAHETaX AW NyHe
(MAM ¥e, K NPpUMEpy, PaspeLlmTs
Ha KOMMOHEHTL! ABOWHBIE M KDET-
Hble 3Besabl). 3a8ck BCTynaet B

< KatagnonTpuyecKui
(3epranbHO-NMHIOBLIN) Teneckon

CBOM TMpaBa ABABHME Avdpak-
UMK, CBA3AHHOE C ABOWCTBEHHOW
KOPNYCKYARPHO-BOAHOBOH  MpK-
poaon ceeta. Kpan obwextvsa,
YCAOBHO FOBOPHA, Camu CTAHOBAT
CA «M3NYUAIOWER SAMHMLEAY, W
HX M3AYUEHWE B HOKYCE TEABCKO-
MNa HaKADARIBEETCA HE H305D5)KE'
HWE paccMaTpUBaEMON AETanM.
MNoatomy ToueUHBII 0OLEKT — Ha-
NpUMEp, ABNEKER 3BE34a — B GO-
KanbHOW NAOCKOCTH BbIMMAAMT HE
TOMKDM, @ HEeDOALLLIMM  AMCKOM,
MpUYEM PasMep ITOro AMCKa Tem
Bonblue, Yem MEeHbLLE aneprvpa
(NOCKOABKY MPK YBEAMYEHUW AWE-
MeTpa OOLEKTHBa BO3PACTAET OT-
HOLIEHKE Ero MACLLAAM K ANHHE
OKPYAKHOCTK Bro Kkpasa). K npuwe-
py, 20-CEHTUMETPOBBIA TEAECKON
cnocofieH NOKasaTb paspeAbHO
ABE 3BE3ALI, HAXOASLUMECA Ha

IIpucoeMHANTECE K HAM B COLCETAX

«BcenexHas, MPOCTPAHCTBO, BPEMA»

ICEAEHHER, PO TEHC THD. BEEMS

AIOBUTEABLCKASI ACTPOHOMUST [T
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>

pacctoaHum 0,6-0.8 ceryHa ayrut,
B 70 BPEMA KAaK AN D-CaHTHMETPO-
BOMO 3107 NOKA3aTeAb COCTABAAET
1,6". CooTBETCTBEHHO M Ha No-
BEPXHOCTH ADYTWX NAGHET NEPBLIX
13 YNOMAHYTEIX HHCTRYMEHTOR No-
KaWET BABOE Donee MenKMe aeTa-
AM, YTO YPE3BLIMAHHO BAXHO, ECAM
AMAMETP AMCKA CamOi NAEHETH
HEBEAMK: B YACTHOCTH, ¥ CPABHW-
TeAsHO OAaM3Koro Mapca OH aaxe
B KOHGUrypauuu Bearkoro npotu-
BOCTOSHWA, OXMAGEMOMD B MIOAE
2018 1., He npeskIcHT 25",
MoABITOXMBAA CKA3AHHOE,
MOXHO CABAaTh TNABHbIM Bbi-
BOA: 38 TE AEHBFM, KOTOPbLIE BHI
rOTOBbI NOTPETUTL HE NOKYNKY
TEAECKONE, HYXHO CTPEeMHTLCH
NproBpecTM MHCTRYMEHT € Mak-
CMMaNALHON aneprypoil.

OnTuyeckasn cxema

Apyroid  BaxHbY  BONPOC,
BCEIAA  BOAHYIOLLMI  HAYUHAKD-
were AmobuTens acTPOHOMUU —
KaKOro Xe TUNa TeAeCKON AydLle
guifpate. Pasymeercs, y KaxpoH
W3 TPEX OCHOBHEIX ONTHHECKUX
CXEM WMEKOTCA CBOM ACCTOMH-
CTEA, HO AAS HAUMHAIOWLETD OHU
HE UMEeNOT NPUHUMNHAABHOID 3Ha-
YEHIs, ECAM PEYb MAET 08 MHCTDY-
MEHTaX NMPUMERHO OAMHAKOBOro
kauecTBa. bonee Toro: Heboab
LIWE NPEUMYLLECTBA KEKOW-TO U3
CXeM Mo CPaBHEHWIO C APYTMMHU
0BLIYHO C AMXBOW KOMNEHCHUPYIOT:
CA HEMZBEXHBIMKH HEAOCTATKAMM,
NO3TOMY HEAB3A OAHO3HAYHO CKa-
3arh: «Pedpaktop ayulle pediek-
1opar. lNoaTBepxASHWEen 3TOMY
MOMET CAYKWTE TOT NPOCTOR GaKT,
uTo DyKBaALHO BCE NPOU3BOAMTE-
AWM OMTHKK BINYCKAKOT TEASCKONGI
PA3ANUHIHBLIX THMOB, HE AeAaS yNap
HE KAKOM-TO «AyULLIEM»,

! Pasgpeiliaowan crocoiHocTs 3a8ucil
TAKKE OT CRERTRAARHOMT AWANE30HE,
B KOTOPOM BEAYTeH HaBAOAHUA

bulnuoTexa MypHana
nBceneHHan, NPOCTPANCTRO, BpEeMAn
+ HOBMHEMW B YECTh AECATHNETHA MypHana

JeicTBUTEALHO, pedpak-
TOp AAET OOAEE «COMHYH» Kap-
TMHKY, HO NpaxkTH4ecKd BCeraa
QTArOWIEH XpoMaTHYecKoH abep-
pauren,?  3epKansHO-NMH30BbIA
(KaTaauoNTPEUK)  UMEET UeTKoe,
peskoe wzobpaxeHue, HO Ma-
AYHO CBETOCHAY W BLICOKYHD LEHY,
2 3epPKanbHBIN, XOTb U HE CTPaAS-
el XpoMaTtMamom, HO obaapaer
TAKMMW MCKEXEHMAMY, KaKk KO-
M3, M K TOMY XE BpeMs OT Bpeme-
Hit TREOYET KOCTUPOBKKM — TOHKOM!
ANOACTPOHKU: OMTUUECKOW cucTe-
Mbl (OCODEHHO €CAM Ero {acro
Nepeso3aT ¢ MecTa Ha mecto). B
cbiLlem, And HaBAIDAEHHHA HaYaAb-
HOTO Y POBHA OAMHBKOBO NOAXOAAT
TPYOLIL AHOBOTD W3 THMOB CPaBHH-
MOTO AMaMETPa — ECAH, KOHEYHO,
OCTABUTE B CTOPOHE BONPOC LEe-
Hbl. A OH BECHMa BAXEH. 3EDKaN-
HO-AMHIOBASR TpYDa MOXET CTOUTL
EABOE, @ 7O M BYETBEDO AGPOXE,
HEM «HEIOTOH» TAKOIO Me pasme-
pa. Ectb A MPMYMHBE NASTHTE
BoAblle? KodHeuHo, ecTs, NoTo-
MY YTO CYLLECTBYIOT W sHEONTHYE
CHWer DaKTopbl, BAMAIOWMHE Ha
Bbifop — Hanpumep, TpebogaHns
K Macce W KOMNawTHOCTH. Echm
WHCTPYMEHT AOMKEH NOMELLATH
CH, CKaXeM, B HeGOABLLIYHD CYMKY,
BEPMAHTOB MOYTH HE OCTAETCA —
370 AOAKEH DbiTh KATAAMOMTRMK,
OctanbHble CoOBpakeHHa OTHO-
CUTENBHO KOHCTPYKUMM HE CTOAb
KDUTUUHBI W NP NPOYMX PaBHBIX
napamMeTpax npeanoureHHe cae-
AYET OTABBaTe aneprype. Takas
YACTO TPEBOWALLAA HEYUHAKOLLMX
AOBUTENCH XKaPEKTEPHCTHKE, KaK
GOKYCHOR PACCTORHME TeASCKONa

¥ Kpomariueckan aEeppaLa (XpOMETHEM) —
HCKEHEHIE, BOZHWHIMILLIES B CERSN G
BECTIOCOBHOCTRM A3 CEECTM B DAHY TOMKY
CBETORLIA AYWM C DAZHON AMHRDA BOAHBI
{DEIHOND LIBETA) M3-38 M DEZAMUHOMD
MPEAOMAEHHA Ha FREHMUE BO3AYAa

W ONTHUECKOND CTERAZ. MacTiyHO 31e
AbE00aUHA HCNPEBASHE B8 ABYRAMHI0BEX
EXPOMATVHECHHR OOBERTMBAX H NPBKTHHBCKH
NGAHOCTEHY — B TDEXAMHI0REX 3N0XpOoMETaX.
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{kazanock Bbl, OMEHb BaXHbIA Na-
pameTp — BEeAb OT HEro 3aBWCHT
yBeauueHuel), Ha npakTMKe npu
BM3YaABHBIX  HabAlOASHMAX Nou-
TH HUKAK HE «QLLYLEETCAr 1 BAMA-
eT GaKTHUBCKK TONBKD Ha AMHENKY
UCTIOAL3YEMBIX OKYAAPOB. 3T0T NO-
KasaTenb KPUTHUECKH BAaXEH AAR
Tex, Ko coBupastesl 3aHATBCA
acTpodoTorpaduen.

OTctopa AOTWYECKN BLITEKE-
2T CABAYIOLUMIA COBET: HE HYKHO
npuazaBaTe BoakLIOro aHaYeHHs
KOHCTPYKUMK TRYORI TEAECKONE U
NPUCAYLLMBETLCA K pasrosopam
O NPEHMYLLECTBAX OAHON M3 HUX
Haa ApYroW. [naBHoe — no-npex-
Hemy aneprypal

Bonblue, bonbLue,
ewle boabLe!

MonyAAPHLIA 1, DE3YCAOBHO,
BaMHbliA BONPOC — «A BD CKOALKO
pasz 10T TeAecKon yBeAuYMBAET
(npubamxaer)?» — nocae 0cos-
HEHWS BCEMD BbILLIECKA3AHHOMO
OKA3bIBAETCH  Man0CyLLECTBEH-
Hein. Bo-nepebix, 30T napa-
METD TMOAHOGTHID  38BMCHT  OT
arepTypbl, @ BO-BTOpPbLIX, Yalle
BCEMO OfPaHWYMBAEICH COCTOR-
Huem aimMocepsl M HEKOTOPbI-
MK TEXHUHECKUMK  DaKToOpamu.
MareHmManbHOE NOAEZHOE YBENW-
UEHME TEAECKDNA PacCUMTLIBAET-
€A no npoctoi dopmyae 1,5xD,
rae D— auamerp obbertuea B
MUAAHMETPAX. JT0 OrpaHuyeH e
HA3bIBAETCA «KpWTEpUMeM Paaens
M CBA3GHO © YXe YNOMAHYTOH
BOAHOBOH NPUMPOADH CBeTa. Bbi-
e Here yBeAunueHue TIoAHKMAT
NPAKTUYECKH BECCMBICAEHHO, M-
CKOAbKY HOBBIE AETANM, CKAXEM,
HE AMCKE NAGHETLI HE NOABSATCR.
BoamoxHO, T8 U3 HUX, YTO BMA-
Hbl Ha NPeAEAE, CTaHYT KDYTHEE H
YyTh 3GMETHEE, HO CKOPEE NPoK-
30MAET 0BpaTHoE: HEDOALLLOE KO-
AMMECTBO CBETA «pa3MaXeTcA» No
GOAbLIEH NAOLLAAM W KEKME-TO AS-
TanK COBCEM NPoNaayT.

Apyroe npakiyecKoe orpa-
HUYEHHME HB  MaKCUMAABHYHD
KPaTHOCTe Hasaraer ammoche-
pa. OHa peako BbiBaET HAaCTOAR-
KO CMOKOMHOM, UTOEbI NO3BOAWTE
fe3 nomex YCTaHOBMTE YBEAMUe-
Hue B 500x unm paaxe B 300% (x0-
T8 TaKHe MOMEHTEI M CAYHAKITCA).
[peaCKasaTs MOMEHTI HEBLICO-

KOM TypOYAEHTHOCTHM — & MMEH-
HO OHa npespallaeT 3sesabl B
GEKMKOBY WA lIEBEAFLUMXCH
amebs — ADBOABHO TPYAHO, AaXe
ONbITHBIM HaDAKOABTENRM 3TO HE
Beerpa noa cuay. OcTaetca ToAb-
KO TEPNEAMBO KApayAUTh HEBO,
BBIKMAAR MEPUOALI YCNIOKOEHWA
BOZAYLUHOMO OKeaHa, Co AHa KO-
TOPOro Ham npuxoautca Arobo-
BaThCA BCeAeHHOMA.

Ho 3A8ChH HYXHO YCMOKOMTH
yutatenn. Bo-nepbbix, HE BGEr
A8 HeoBXoAMMBE MaKCHMaAbHbIE
YBEAMHEHWA, YacTo — Hanpumep,
npH HaBAKAEHHAX NyHLl — MOX:
HO HaWTH HEMAanNO WHTEPECHOTO M
NpH YBEAMHEHHAX MEHbLLE 100x,
echl atvochepa He MNo3BoAR-
et yctaHoeuTe 300x%. A Hekoro-
pble HebecHbie ofhexThl Boobile
«HE BhIHOCAT: HOALLLMX YBEAWYE-
HUM. K TakoBLIM OTHOCATCA NPO-
TAKEHHbIE Chabble TYMAHHOCTM:
OHKM MOTYT COBCEM ¢MCHE3HYTh 13
BUAY», ECAW MDEBLICUTE KAKOETO
NOPOTDROE AAR HUX YBEAWYEHWE,
NO3TOMY WX OTHICKMBAIOT NPH M-
HUMaAEHOW KPartHOCTH, a Aanee
pPaccMaTpPHBatoT, NOCTENEHHOD Mo~
BbILIAA €€. 370 e 3amedvarHue
CTIpaBesAvBo A BOALLLMHCTEE
komMeT. Apyrue o6LeKTLl — Takue,
KaK 3BE3AHBLIE CKOMABHWA — Ne-
pecTator MNOMEW@AThea B noAe
3PEHMA OKYARDA W COBCEM Te-
PAKOT  NPWBAGKATEARHOCTL, €c-
AW KpaTHOCTh NPEBLILAET HEKoe
pazyMHOe 3Ha4eHHe.

B wtore mbl MOXEM CASASTH
BbIB0A; BoIBWPETE MHCTPYMEHT N0
yEEeAHHeHUI — nouTi Geccmbic-
nedHo. Pasywmeercsa, ecau Oyay-
LMK HabaoaaTENL YEEDEH B TOM,
410 emy 0BABATEARHD NPEACTOMT
PACCMETPUEATE MEAKHE AETaAK
Ha NAGHETaX M PasienTh TECHLIE
ABORHbIE 38€3Ak!, TO EMY, DYEBUA-
HO, noTpebyloTCA YBEAMYEHWA B
COTHM Pa3, 8 3HAYUT, U TEenecKon
emMy MeNaTeAbHO WMETL AWMaMe-
Tpom He MeHbiue 130-150 mm,

Ho, BO3MOXHE, caMOol Cylue-
CTBEHHOW, X0Tb W HEONPaBAAHHO
3abbiBaenoi npu Belbope YacTbo
TerecKona ABARETCA He Tpyba u
HE ee KOHCTRYKUMA, 8 TO, Ha Yem
oHa ByaeT yeTaHoBAeHa. [To3tomy
B CABAYIOLLEH YacTh Hawero ob-
308 Mbl NCrOBOPHM O TAKOH BaM-
HOW «AETaAK ACTPOHOMMYECKOTO
WHOTPYMEHTA, HAK MOHTUDOBKE.
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fineacrasnaem onTuyecKkue NPUBGOPLI KAk ANA ONbITHBIX
Habnmioparenew, Tak v ANA TeX, KT0 TONbKO HauMHaeT
SHAROMWTLCA C YAUBUTENbHLIM WU 3aXBATLIBAIOIIAM
MUEDOMMDIOM M KPacoTaMu 3Be3HOI0 Heba.

Y Hac MOXHO NprobpecTH Teneckonbl, BUHOKMK, MUKPOCKONLI U aKceccyapbl K HUM
BeAyLwWwMX NpOU3BOAUTENEN:

(D BRESSER Sky-Watcher &) MEADE LTI Jevenhuk
CEOCRAPHIC [T @A SiGEA Nikonr

Mb! npeanaraem Teneckonki BCeX ypoBHEW:
* ANA HaYMHaKOWMX

* ANS ONbITHLIX Habnogarenen

* ANA 3aHATHH acTpoghoTorpaguen

NONYYMTh KOHCYNIbTALUMMH
3KCNEPTOB U 0 OPMNHTDL
3AKA3 MOHHO:

B MHTepHeT-MarasuHe
www.shop.universemagazine.com
no TeneroHam:
o= [044]295-00-22
m (0671 215-00-22

~ _“"Drinara Ha caiTe npu ohopMneHUn 3aKa3a, B NiGOM

oTaenexun Banka, uepes TepMuHans! i-box
MM Ha cKnage nepeBo34MKa.
[LocTaBka no YkpanHe oCYWeCTBNAETCA
Hoso# noytoi, no Kuesy — kypbepom.




AEROSPACE COLLECTION

Aspokocmuueckas konnekyus komnaxwun Dragon.
Bce mopenn XOpoLwwo AETA/IM3NPOBAHBI, OKKYPATHO
OKpPaLUEeHbl, MOPKMPOBAHBI U FOTOBLI K 3KCNOHMPOBAHMIO.
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Macwrab 1:72

SPACE
1:400

w/Launch Pad

SPACE

1:400

cz-ZFRnckel

BOJIbLUE MOZEJIEN HA CAWUTE

3axa3 Ha BCe BUAbI NPOAYKUNA MOMHO 0POPMUTD:
® B UuTepHer-maraanHe www.shop.universemagazine.com
® nouroii no agpecy: 02152, Kues, ienpoBckan HaGepemnan, 1A, 0d.146
Boeing @ no TenedoHam {057} 215-0 -22, (044) 295-00-22.
A'“.ns " +*3TB Onnara Ha caive npu odopmnexnn 3aKaaa, B N0bom oraenennn banka,
: x yepe3 TepMuHansl i-box unun na noute Npu NOAYHEHUH.
l w/launchPad oo JlocTaBKa no Ykpaune ocywecrenserca Ykpnoutoi, Hosoii noutod,

e | no KueBy — 6ecnnartHo (npu 3axa3se ot 300 rpu.)
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