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TOProsblE TOUKN B8TI. KNESE, rAE MOXHO NPNOBFPECTH HALL

Pacnono>keHvne ToprosbiX To4Hek B r. IKkuese, rae Mo>KHO NprobpecTn Haw >XypHaA.

MdOn Aybac E.M.

CTaHuMM MeTpO: OAMMNACKas
BepecTterickas KaCCOBa%l 30Ha MNPV BXOAE B METPO [eTpoBKa
Bblaybu-n 4 TOHKI C ABYX CTOPOH BBIXOAS 13 METPO [loAUTEXHNHECKII
/\YKbSIHOBCKaS! B KacCOBOM 3ane VIHCTUTYT

Hukn KaCCOBa%l 30Ha CO CTOPOHbLI NOXXapHOW YaCTW LLynsiBCKas

KaCCoBas 30HAa Npw BXOAe B MeTpO
4 TOHKI C ABYX CTOPOH BbIXOAS 113 METPO

KaCCoBasl 30Ha NpW BbIXOAE 3 METPO
ONTOBO-PO3HHHLIA PEIHOK

PEAAKLUNA PACCOLINAET S8CE N3AAHHDIE HOMEFPA XYPHANA NOYTOA

3aKa3 Ha XXyPHaALI MOXXHO O(DOPMUTE!

— NO TeneoHaM:

B VipavHe: (067) 501-21-8], (050) 960-46-94. B Poccuvm: (495) 544-71-57, (499) 252-33-15

— Ha canTe www.vselennaya.kiev.ua,

LleHbl Ha >XypHaAnbl 6e3 y4eTa
CTOMMOCTU NepecbIAKIA:

2003-2004 rr. 2 TpH.

— NNCbMOM Ha 8APEC KEBCKOW A MOCKOBCKOW PeASKLINN. So0s
Mpy pa3meLLIeHN 33Ka3a HeOBXOAMO YKa3aTb: 2006
¢ HOMEPa >KYPHaAOB, KOTOPLIE Bbl XOTUTE MOAYHUTL (065133TeABHO YKa3aTh FOA U3ASHNS), 2007
¢ VIX KOAVHECTBO, 2008
* DAMNAVIO, MS 1 OTHECTBO, TOYHbIM 3APEC U MOYTOBLI NHAEKC, 2009
* e-mail A HoMep TeAedOoHa, NO KOTOPOMY C Bamun B CAyHae HeoBXOAMOCTU MOXKHO 2010

CBS13aTbCSI.

2KYPHaENLI pacCbINGIOTCS 683 NpeAOnAaThl HAAOXKEHHLIM MAGTEXXOM.

OnAaTa NPOV3BOANTCS NPY MOAYHEHU XXYPHBAOB B NMOHTOBOM OTAEAEHWN.

c Ne3 2010

B Poccun
30 py6.
4 rpH. 30 py0.
5 rpH. 40 py6.
5 rpH. 50 py0.
6 rpH. 60 py0.
8 rpH. 70 pyo.
8 rpH. 70 py6.

10 rpH. 70 pyo.

B YKpauHe

OBLL3% CTOMMOCTL 3aKa3a ByAET COCTOSITL 3 CyMMaPHOM CTOMMOCTI YKYPHIAOB MO YKa33HHLIM LIEH3M 1 NAGTLI 33 NOYTOBbIE YCAYM.
/IHPOPMBELIIO O HAANHV PETPOHOMEPOB MOXKHO MOAY T B KUEBCKOW 11 MOCKOBCKOWM PEASKLIUSIX MO YKa3aHHLIM BhilLie TeASDOHaM.

BUBJIMOTEKA XYPHAIA
"BCEJIEHHASA,
BPEMA"

KOCMMATCKMI ALTIRTHE

®opmar 210x145 mm.
Markwii nepennert, 64 cTp. ¢ uan.
Ljena — 30 rpn.

NMPOCTPAHCTBO,

KOCMWYECKWWA OETEKTUB
PaccexpeyeHHble,
Mason3BECTHbIE U

Tparu4eckue cTpaHuLbl
MCTOPHM KOCMOHABTHKH

CoopHuk crareif

[lopora 4enose4ectsa K 3Bes-
Aam He cOCTOANa W3 0JHMX ycre-
X0B. [loKopuTenu Kocmoca no3Hann
W rOpeyb HeyAay — npaega, 0 HuX
CPEACTBA MACCOBON MHOPMALMK
YMIOMWHAAN HAMHOTO PEXE, & HeKO-
TOPbLIE NOAPOGHOCTY, B CBOE BPEMS
HAIEKHO YKpbIThIE NOA rpudom
«COBEPLUEHHO CEKPETHO», CTanm
W3BECTHEI LMPOKON NyONWKe cpas-
HWUTENLHO HEJABHO.

LIEHA MEMTbI
COopHuK pacckasos

Hay4xas cpaHTactuka npogon-
KAET OCTaBaTbCA OOHMM W3 Hau-
Gonee NoMynAPHLIX NUTEPATYPHbIX
KaHpoB. [laxe He MbiTagck conpo-
TUBNATLCA MPEANOHTEHWAM HALIAX
YUTATENEN, PEAAKUNOHHBIA KONMeK-
TiB «BCENEHHON. ..» NPUHAN peLle-
Hue cobparth Nog OAHOW 06MOMKON
4acTb PACCKA30B, MYONWKOBABLUNX-
cA B xypHane. Hageemcs, 410 310
HE NOCNEAHMA NOJCOHLIA COOPHKK,
W YMTATENW BLLE He pa3 OyayT MMeTb
BO3MOXHOCTb OCBE&XWTh B NAMATH
HALWW CTPAHWLL!, & TaKKe 03HAKOo-
MUTBCA C NPOM3BEAEHUAMM, N0 TEM
WK MHBIM NPUYKMHAM HE ONyONMKO-
BaHHLIMK B XKYPHANEHOM BapuaHTe.

JKM3Hb BO BCEJIEHHOU
'ne uckatb M KaK HailTH
CoopHuk cTaTei

COopHUK  CTateil  NOCBALLEH
TEME »N3HU BO BeeneHHoN. MKn3Hb
Ha Halwei nnaHete MHOrooGpasHa
B CBOWX npossnenuax. OHa cywe-
CTBYET B CaMbiX AKCTPEMANbHbIX
yenoeusx. OHa BecbMa «xuBy4a»
— BCE aBTOPbI MPeACTaBNEHHbIX
CTATEA HE COMHEBAKOTCHA YTO OHa
MOXKET CYLLECTBOBATb B GE3rpaHny-
HOM KOCMOCE, Ha NAaHeTax BOKpYr
3BE3J, HA WX CNYTHWKEX, W HaBep-
HAKA — Ha YPOBHE MWKpOMMPA...
ToNbKO Kak ee Hamtm W WAEHTH-
huumpoeats? B npenctaBneHHbIx
CTaTbAX COAEpXUTCA Gonbile BO-
NpocoB, 4em gaetc 0TeeTos. Ho
TAKOBbI NYTH MO3HAHMS. ..

KHrvi BbAMOTEKM XKy PHAAS «BCENEHHaS], MPOCTD3HCTBO, BPEMST» MPEACTABASIOT COBOV TeMaTvHeckuie COOPHIIKY,
COCTaBNeHHbIe H3 OCHOBEe CTaTeV, yBUABBLUVIX CBET Ha CTP3HILEX HaLLEro NEPUOANHECKOrO U3AaHS. B COOpHIIKU
MOryT BbITh BKAIOHEH! TakKe paHee He ryBAVKOBABLLVECS] MATEPVIEAL! V1 HOBLIE PEASKLIAN YXKe HANeH3TaHHBIX CTATeV

» no Tenechonam: (093) 990-47- 20‘

KHUTH MOXHO 3AKA3ATb B HALUEA PE[AKLINN:

B POCCHN
» no TenechoHam: (499) 253-79-98; (495) 544-71-57

» Ha caifTe xypHana http /

¥ N0 3NEKTPOHHbIM afpecam: uverce@wse[ennaya com; uverce@gmail.com;

* B WHTEpHET-marasuHe hitp:/; e.com.ual B paszgene «/luteparypa»

¥ N0 NOYTE Ha afpec peaakumm 97, r. Kuee, yn. Munocnaeckas, 31-6, K.53.

N0 ANEKTPOHHOMY anpecy: elena@astrofest.ru

» B WHTEpHET-MarazuHax hitp
CONYTCTBYIOLWE TOBApbI» hitp
» N0 NOYTE Ha aAPEeC pPeaakumy

er.ru/shop/ e pasaene «KHuri, ypHans,
/ B pasgene «/lutepatypa»
ucnsa M. TuwmHckwi nep., A. 14/16




PykoBoguTenb npoekra,

[maBHbIN pepakTop:

lfopaveHko C.M., K.T.H. (kKneBckas peaakLums)
[naBHbIN pegakTop:

OcrtaneHko A.l0. (MockoBcKkas pegakLms)
3amecTuTesnb MMaBHOro pepakropa:
MaHbko B.A.

PepakTopbi:
Myray A.®., Poro3uH [.A., 3eneHeukas U.B.

PepakunoHHbIN COBET:

AHgpoHoB U. JI. — pexaH dakynbreTa
Opecckoro HauMoHaIbHOro MOPCKOro YHUBEP-
cuTeTa, AOKTop &.-M. HayK, npodeccop, BuLe--
npesnaeHT YKpanHCKOi accoumaumm nobute-
e aCTPOHOMUMN

BaBunoBa U.Bb. — y4eHbli cekpeTapb CoBe-
Ta no kocMunyecknm nceneposaHmam HAH Ykpa-
VHbI, BULLE-NPE3NAEHT YKPanHCKOM aCTPOHOMUN-
4Yeckown accoumaummn, kaHanaat d.-M. Hayk

Mutpaxos H.A. — lNpe3naeHT nidpopmaum-
OHHO-aHanuTn4eckoro ueHTpa Cnenc-NHdpopm,
OMPEKTOP MHPOPMALMOHHOIO KomuTeTa Aapo-
KOCMMUYecKkoro obLiectsa YKpanHbl, K.T.H.

Onerinnk U.U. — reHepan-nonkoBHUK, OOK-
TOP TEXHUYECKMX HayK, 3aCNy>XeHHbI OesTesb
HayKu 1 TeXHUKN PD

Psi6oB M.U. — cTtapwunii Hay4HbIA COTPYA-
HUK Opecckoi obcepBaTopUN PaAMOACTPOHO-
Muyeckoro nHctutyta HAH YkpaunHsbl, kanouaoat
&.+M. Hayk, conpencepartesnb MexayHapoaHoro
aCTPOHOMMYECKOro obLecTsa

Yepenaiwyk A.M. — nypekTop [ocyaapCcTBeH-
HOrO aCTPOHOMMUYECKOr0 UHCTUTYTA UM. LLITepH-
6epra (FAVLL), akapemnk PAH

Yypiomos K.U. — uneH-KOppecrnoHAEHT
HAH YkpauHbl, goktop ¢.-M. Hayk, npodec+
cop KneBckoro HaumoHanbHOro YHuBepcuteTa
um. T. LLleB4eHKO

Awu3zariH: Topanerko C.IM., Borycnasel, B.I1.
KomnbloTepHas Bepctka: borycnaseu, B.IM.
XynoxHwvk: Monos B.C.

Ortaen pacnpoctpaHeHus: Kpiokos B.B.

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

r. Mockea, M. TuwnHckuii nep., a. 14/16
Ten.: (499) 253-79-98;

(495) 544-71-57

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

PacnpocTpaHsieTcs no YkpavHe
1 B cTpaHax CHI
B po3HuLe LeHa cBoboaHas

MNMoanucHble NHAEKCDI

YkpanHa — 91147

Poccua —

46525 — B kaTanore "PocneyaTs”
12908 — B katanore "lMpecca Poccun™
24524 — B katanore "Mou4Ta Poccun™
(BbINnyckaeTcsa areHTcTBOM "MAI")

YupeaouTtenb u usparesnb
4 “TpeTbs nnaHeTa”

© BCEJIEHHA4, npocTpaHCcTBO, BpeEMS —
Ne5 main 2012

3apervctpupoBaHo [ocynapCTBEHHbLIM
KOMUTETOM TENEBUAEHUS

1 pagmoBeLLaHns YKpauHbl.
CeupgetenbctBo KB 7947 ot 06.10.2003 .
Tupax 8000 ak3.

OTBETCTBEHHOCTbL 32 AOCTOBEPHOCTL (HaKTOB
B Ny6AnKyeMbIx Matepuanax HecyT

aBTOpbI CTaTeEN

OTBETCTBEHHOCTb 3@ JOCTOBEPHOCTH
nHdOopMaLWMKM B pekname HecyT pekiaMmoaaTen
MepeneyaTtka UM MHOE UCNObL30BAHNE
MartepuanoB [0NyckaeTcs TONbkKo

C MUCbMEHHOIO Corlacusa peaakumm.

Mpun LMTMPOBAHNM CCbINKA HA XYpPHA
obsi3aTenbHa.

®dopmar — 60x90/8

OTneyaTaHo B TUNorpadumn

TOB “CJI0H”, . Kues, yn. dpyHse, 82.

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

BCENAEHHASI, rpoCTp3HCTBO, Bpems) —
MEXXAYHBPOAHBIVI H3YYHO-MOMNYASIDHBIVI XKYDPH3A
0 @CTPOHOMUU 11 KOCMOH3BTUKE, PaCcCHYNTIHHbI

H3 M3CCOBOro 4nrarensi

13aaeTcs npy noaasepxkke NMexXAyHapoAHOro EBpa3snin-
CKOrO aCTPOHOMUHECKOro obLecTsa, YKPavHCKOW acTpo-
HOMIWHECKON accouvaumny, HauMoHaAbHOM aKaAeM Hayk
YKpaWHbl, HaUOHaALHOMO KOCMHECKOro areHTcTea Ykpaun-
Hbl,  /IH(OPMBUMOHHO-3H3ANTNHECKOro LUeHTpa Cnenc-1IH-
PopM, ASpoKOCMINHECKOro obLecTsa YkpanHbl

COAEPMAHNE

I/ICT()pI/I}I ROCMOHABTU RN

Cyabb6a "puHo3aBpa” 4
Jleon Posenbnrom

KRocvonasTnka

NHDOPMAUWS], COOBLLEHWS]

3amyck kopabns Dragon
Kk MKC cHoBa oTnoxex 11

[IpoexT SETI no 3aka3y BBC CLIA
Hayasn uckaTb KocMuueckuint mycop 11

OcxoBarenu X-Prize un Google
HAUHYT 106LIYY peCypcoB
Ha acTepoupax 12

B Benuko6puTaHun moCTPoAT
CONMHEYHbIW CITyTHUK 14

"Coto3 TMA-22" coBepmwn mocanxy 14

Poccua po 2030 ropa
[OJKHA TIPEOJI0TIETh TPU
"KocMuueckux pybexa" 14

ESA HaMepeHO OTIPaBUTb 30HT, K
KpymHeiuemy crytHuky Omurepa 15
Coaneunas cucrema
NHDOOPMAUWNS, COOBLLEHNSI

JIyHa He TOJbKO CXUMaeTcs 16
[Ipn3Haku XuU3HU B

"TemnenbHoM cBeTe" 17
Bceaennas

NCTOPUNS HAYKU

B macTepckou mpupozbi.

EcTb N nnaHers! y 3837 18
I1.AIxo6nesa

B3rnap xHa "CorBopeHue

Mupos" cmycra 83 ropa 19
Bnadumup Cypoun

MHoroo6pa3ue mnnaHeT 22
Bnaoumup Cypoun

Neb (95) 2012

NH®OPMAUWNSI, COOBLLEHNS

TopAaunit KBapLeBLIN TECOK
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CYAbBA «AMHO3ABPA»

JleoH Po3eH06n0M, V3pannb
4yfieH BpuTaHCcKOro MexnnaHeTHOro
obLecTea

okTabpsa 1957 r. CoenuHeHHble

LTaTbl AMepukn notepnenu orny-
LUNTENBbHOE TEXHUYECKOE U MNOMNTU-
yeckoe nopaxeHue: Cosetckuii Coio3
BbIBEJT HA OPOUTY NEPBbLIN MCKYCCTBEH-
HbIV CAYTHUK 3eMIN, KOTOPbIV Ha 3ana-
ne nonyynn HadeaHue Sputnik. MNpasu-
TENbCTBA CTPaH «KanuTancTU4eCcKoro
Mupa», U B NEPBYIO 04EPEdb aMepPUKaH-
ckoe, Oblnu B ry6okoMm Loke. MeHblle
yem yepes Hepento BBC CLUA o6beau-
HWUIN TPU pPa3BEPHYTbIX PaHEE KOCMU-
yeckmx npoekTta Brass Bell, RoBo u
HYWARDS B eauHylo nporpammy, Ha-
3BaHHy0 Dyna-Soar (cokpalieHue oT
Dynamic Soaring — «AuHamuyeckoe
MIaHVPOBAHME>).

B Te BpemMeHa cneunanncThbl eLle He
NMENn engunHoro cgopmMmMpoOBaBLLErO-
CSl MHEHUSI O TOM, KakuUM [0JIXEH ObITb
annapart A5s noJsieTa YenoBeka B KOC-
MOC — opOuTasibHbIM CaMoNeToM MUm

BB
2012 mai

e 04HOpa30oBoOn Kkancynon. B rnasax
aMEPUKAHCKNX BOEHHbIX, HamyraHHbIX
HaABUMAIOLLLENCHA «KPACHOWM 3KCMaHCU-
€l B KOCMOCE», BOMJIOLLEHNEM MEYTbI O
rocrnoAcTBe B KOCMUYECKOM MNPOCTPaH-
CTBe CTajnl KpblnaTbli MNUIOTUPYEMbIN
annapart, 061aaaoLLmMii BO3MOXHOCTbIO
opbuTanbHOro MaHeBpa M MnaHMpoBa-
HWS 06paTHO K 3emre (3T naen Nosxe
Obln peann3oBaHbl B cuctemMe Space
Shuttle). Ero moctaBnsina 66l Ha opbu-
Ty MOLLHas pakeTa, 1 OH Obl MCMONBL30-
BaJICA B KQYECTBE MHOrOLENEBON KOC-
MU4Yeckor nnatdopMbl:  pasBenymka,
ncTpebutens, sagepHoro 6ombapau-
poBwwyika... C aTum annapatom BoeHHo-
BO3ayLLHble cuibl CLLUA nmenn Obl, kak
Torga nNpencTaBnsanock, 6e3rpaHnyHble
BO3MOXHOCTM Ha opbute. OcCHOBO
npodwunga nonerta KOCMornaaHa A0KHA
Oblna cTaTb METOAMKA MOBTOPHOMO BXO-
ha B arMmocdepy, padpaboTaHHas eLLe B
rogbl Bropon MmnpoBoi BOMHbI 3HaMe-
HUTbIM HEMeUKUM npodeccopom Owre-
Hom 3eHrepom (Eugen Sanger).’

"BMBNe11, 2008, cTp. 28

KTO-TO, WrHOpUpysl [OBYCMbICIEH-
HOCTb, Ha3Bas KOCMOMJAH WMEHHO
Dyna-Soar («JarHa-Cop», 4TO no-
QHITIMACKN 3BYYUT NOYTU Kak dinosaur
— «[AMHO3aBp»), N Takum 06pa3oMm, Kak
cumTaloT paTanucTbl, 0OpeK ero Ha He-
yAa4yHyto cyab0oy.

21 pexkabpsa 1957 r. komaHOoBaHNE
Hay4YHO-MCCNef0BaTENIbCKUX M OMbITHO-
KOHCTPYKTOPCKMX pabot BBC Bbiny-
ctuno gupekTtury Ne 464L nnsa nepso-
ro artana no pas3paboTke CUCTEMbI
Dyna-Soar — He60nbLOoro 0 4HOMECT-
HOFO TMNEepP3BYKOBOrO pakeTonsiaHa-
JeMOoHcTpaTopa.

Llenn nepBoro srtama coOCTOS/M B
TOM, 4TOOblI MOCTPOUTL annapart Ass
NoJly4eHNsI AaHHbIX O peXxmnmMax noneta
Ha CKOPOCTSX, 3HAYMTENIbHO MPEBbI-
LWaLWMX CKOPOCTU TUNep3BYKOBOrO
camoneta X-15,2 n npu aTtom BOOOa-
BOK 3aroJly41Tb CPEACTBO, C MOMOLLbIO
KOTOPOro cneuuanucTbl cobupannch
OLLEHUTb BO3MOXHOCTU  Pa3fINYHbIX
NOACUCTEM C BOEHHOW TOYKU 3PEHUS.

2BIMB Ne2, 2012, cTp. 26

http://wselennaya.com




OXxunpanocb OOCTUMXEHUE CKOPOCTU
19 710 KM/4 1 BbICOTBI 52 KM Npwn UC-
NMoJsIb30BaHNM CTAPTOBOrO YCKOPUTESS.
Ha BTOpoM 3Tane ABYyXCTyneH4aTbin
YCKOPUTESb pasroHsn Obl annapat ao
ckopocTn 24 140 Km/4 Ha BbICOTE OKO-
no 107 km, obecneymBas OanbHOCTb
nopsaka 9250 km. Cuctema [omkHa
Obina o6nagaTb CNOCOOHOCTBLIO MPOU3-
BOOMTb BbICOKOKAQYECTBEHHYIO OTO-
CbEMKY 1 PaAN0NOKaLIMOHHYIO pa3Bes-
KY, @ KDOME TOrO — BbIMOJIHATb MONETHI
C uenbto 6omMbGapavpoBku. Annapat
nocnegHero (Tperbero) atana, CooT-
BETCTBEHHO, Obin Obl elle cnoxHee u
coBeplleHHee, 06nagas BO3MOXHO-
CTSIMW BbINOJIHEHUS CTpaTErnyeckomn
pasBeakn 1 6omMO6apaMPOBKM HA3EM-
HbIX 0ObEKTOB B x04e OpOuTanbHOro
nonera.

K 25 anBaps 1958 r. pnsa yyactmns B
KOHKypce Oblninm oTobpaHbl 10 komna-
HUI (No3Xe K HUM gobaBunn eule 3):
Bell, Boeing, Douglas, General Electric,
Lockheed, Martin Marietta... — B 06-
LLIEM, BECb LIBET PAKETHO-aBUALMOHHOM
npomsblituneHHocTn CLUA.

B T0 Bpems, Kak Ha4asibHbI KOHKYPC
cpean noapsiaYMKoB  MPOAOJSIKANCS,
amepukaHckne BBC n NASA 3zaknio-
Yyunu cornaileHue, Kacaloolleecs y4ya-
CTUS 29POKOCMMYECKOro BEeOMCTBA B
nporpammMme Dyna-Soar. CornaweHve
ckpenunu nognmcamun 14 Hosbpsa 1958
r., locTaHoBMB, 4TO NASA npenocTaBmt
«...TEXHWYECKYIO KOHCY/bTaLMIO N MNO-
MoOLLb>», B TO BpeMs kak BBC obecne-
yaTt (pMHaHCMPOBaHNE N MEHEO)KMEHT.

M3 BCcex Noapsa4MKOB TOJIbKO Fpym-
nbl Boeing-Vought n Bell-Martin dak-
TUYECKU caenanu nonbITky paspabdo-
TaTb [OENCTBUTENIbHO OpOuTanbHbIN
KOCMWYECKNIA annapart, B TO BpeMs Kak
ocTasbHble 06eLlanM co34aHne HeKko-
€ro rmneps3BykOBOro MccnenoBaTesb-
ckoro obpasua, KoTopbii MOr ObiTb B
KOHEYHOM MTOre npeBpalleH B opbu-
TasbHbIA. He nopnepxas Takow npo-
MEXYTO4HbIN noaxon, BBC 16 uioHs
1958 r. BbIOpanu aABe 13 BbilLieHa3BaH-
HbIX KOMMaHW Ans NnpoeeneHus 6onee
LeTanbHbIX NCCNEA0BAHNIA.

Mpynna Boeing-Vought 6b1na 06bs8B-
neHa nobenuTenem KOHKypca Ha npo-
ekt Dyna-Soar 9 Hos6ps 1959 r. (Yua-
ctme ¢upmbl Vought B KOHEYHOM cyeTe
CBEJIOCb K MPOEKTUPOBAHUIO U N3ro-
TOBJIEHUIO BbICOKOTEMMEPATYPHOIroO
HOCOBOIO 3aKPYrEHNS-HAKOHEYHMKA).
®upma Martin Marietta nonyynna KoH-
TpakT Ha paspaboTky Moaudukaummn
HocuTens Titan, npucnocobneHHoro

MDopyM * KHNM * APXVBbI

Ons 3anycka nuiaoTUpyeMoro kopa-
6ns. 17 Hos6ps 1959 . Dyna-Soar 6bin
oduupnanbHo 0603HaAYEeH B AOKYMEH-
Tax BBC CLUA kak «cuctema 620A».
BrnocnenoctBuun, 27 anpena 1960 r,
BoeHHO-BO3ayLUHbIE CUMbl 3aKasanu
10 «cepuiitHbIx» annapatoB Dyna-Soar
MU npuceouanm UM 6GOpPTOBbIE HOMEpPA
ot 61-2374 po 61-2383. MNporpamma
3aKynoK npegycmMaTtpueana MnoCcTaBKy
[BYX KOCMOMaHoB B TedeHne 1965 r.,
yeTblpex — B 1966 . 1 oByx — B 1967
r. Ewe pgBa anmapata A0/IKHblI Gblnv
MCMOJMb30BaTbCA A1 CTaTUYECKMX
ncnbiTaHMn 1 CcOPOCOB C camoJsieTa-
HocuTensi. B pekabpe 1960 r. Obino
00bABNEHO O 3aK/lOYEeHUN OBYX OO-
MOMHUTENbHBIX KOHTPAKTOB: OOHOIO
— ¢ ¢dupmon Honeywell (paspaboTtka
OCHOBHbIX OOPTOBbIX CUCTEM), APYFOro
— ¢ pupmoii RCA (paszpaboTka cuctem
CBSI3M 1 Nepeaayn AaHHbIX).

Sl e e
R R R

Mocnepyowme ycunms KOHCTPYK-
TOPOB, HanpaB/EHHblE HA Pa3paboTKy
annapata Dyna-Soar, npopomxkanicb
noytn aga ropa. lNepeas 4yacTb 9TUX
paboT nonydmna obo3HayeHne «dasa
Anbda». Moapsaunkm nepenpoboBanu
HECMETHOE YNCIIO KOHCTPYKTUBHBIX pe-
LweHunn. Bbin yypexaeH cneumanbHbIN
KOMUTET (M3BECTHbIN KakK «rpynna Anb-
da»), npegHa3HayeHHbI Ons cpaBHe-
HUS TEXHUYECKNX OaHHbIX U MPOEKTOB,
Kacalwuxcs onpegeneHns obnuvka
opbutanbHoro annapara. NnaHep, Ko-
TOpPbI, B KOHEYHOM cyeTe, MosiBUIICA
Ha CBET, COCTOS/T U3 OEeNbTOBUAHOIO
Kpbla C ABYMS KOHLEBbIMU LIaibamu
BEPTUKasbHbIX CTabunn3aTopos 1 dto-
3enaxKa Co crerka npunoaHsaTon 1 3a-
KPYIMEHHOM Ha KOHLLE HOCOBOW 4aCThiO.
OH 6bIN M3roTOBMEH BOMbLUEN HACTbIO
M3 PEOKOro M CBEPXAOPOroro crniasa
Rene-41 (peHui-HMobuii), HO BKIOYan
B cebs 1 TennoBoW akpaH 13 monnodae-
HOBOrO CriaBa Ha HMXKHEN MOBEPXHO-
cTun. VcnbiTanusa nokasaJin, 4To 3KpaH
obecneymBaeT 3almMTy annapara Mac-
coin 4536 kr npu TeMmnepartype npmuoénmn-
3utenbHo 1480°C. MNepegHne KpOMKM
Kpblla [OMKHbI Oblin  3aKpbIBATHCS
CerMeHTamu u3 cruiaBa MoambaeHa,
CNOCOBHBIMU BbIAEPXMBATL HArpPeEB 40
1650°C. OTnenbHble MecTa annapara,
KOTOpbIE Npn BXOAE B aTMOChepy Ha-
rpesanuce go 2370°C, 3awmwannch
apMUPOBaAHHbLIM TPadUTOM U LIMPKO-
HVEBLIM NONyCHEPUYECKNM KOTNAKOM
B HOCOBOW 4acTu ro3ensxa.

Ewe oamH nnaH pa3paboTky KOCMO-
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nnaHa, nosismwmiica 1 anpena 1960
r., npeaycMmatpuBan TpexaTarnHylo
nporpammy. lNepBkbiii, YUCTO cy6opOu-
TasbHbIA 3Tan Tenepb Obi1 HanpaBneH
Ha [OOCTUXEHME YETbIPEX OCHOBHbIX
uenen:

— nccnegoBaHne obnacren Makcu-
MaslbHOro Harpesa BO BPEMS BXO4a B
aTmocadepy;

— K1CCnenoBaHNE MaHEBPEHHOCTU
BO BpeMs BXxo4a B atmocdepy;

— [OEeMOHCTpauus MeTOA0B OOblY-
HOW FOPU30HTAJIbHOW NOCAAKW;

— OLEHKa CnocobHOCTU YenoBeka
ycrnewHo pabotaTb B TeYeHWe Osu-
TEJIbHOrO rMMNepP3ByKOBOro NoJieTa.

MnanmpoBanocb BbINOAHUTL 20
BO3AYLLUHbIX 3aMyCKOB C MCMNOJ/Ib30Ba-
HMem paketHoro gsuratena XLR-11,
4TOObI 4OCTUYb OBOMHOM CBEPX3BYKO-
BOW CKOPOCTU, Ha4MHas ¢ niona 1963 r.
BTopor atan pasgennnm Ha «nogaTtan
IIA», NOCBSALLEHHbIN COOPY AaHHbIX MO
MaHEeBPUPOBaHNIO C OpOuTanbHbIMU
CKOPOCTSIMU 1 paboTe BOEHHbIX Mofa-
cuctem, n «nopatan lIB», uenbto KoTo-
poro 6bis10 Co3aaHME MPOMEXYTOHYHOMN
[EeNCTBYIOLLLEN CUCTEMbI, CTOCOOHOM K
BbIMOJIHEHMIO OPOUTANBHOW pPa3Benku
M WHCMEKUMN CMYTHUKOB. [ONHOCTbIO
dYyHKUMOHaNbHas KocMuyeckas Ccu-
CTEMA BOOPYXEHMUM cTana 3agadven
«atana lll».

26 anpensa 1961 r. no npoekTy Dyna-
Soar 6bi11 BbIMNYLLUEH NpeaBapuTesbHbIN
niaaH NETHbIX WUCMbITAHWUI, Npegycma-
TpuBaBLMi cepuio n3 20 BO3AYLLHbIX
cTapToB (c sHBapsa 1964 r.) n aBa nycka
6ecnunoTHLIX annapaTtoB (C aerycra
1964 r.), a nepBbIn 3 12 nunoTupye-
MbIX Cyb6opOUTanbHbIX NOIETOB C UC-
MoJIb30BaHMEM  MOANDULMPOBAHHOMN
pakeTsbl Titan || Hamevyancsa Ha anpenb
1965 . B xope HuWX, Kak 0Xmoanochb,
KOCcMomiaH 6bl  AOCTUN  CKOPOCTU
17700-24150 km/4. MNnaH Takke geta-
NN3MpoBas NOCNenYOLLNE UCTIbITAHUS,
BKJ1lOYas OAHOBUTKOBbI OPOUTasbHbIN
MoseT co CTapToM Ha Mbice KaHaBe-
pan 1 nocagkor Ha 6ase 3pBapac B
anpene 1966 r. lNosiBNeHve npowme-
XYTOYHOro annapaTta, MpPUrogHoro K
BbIMOJIHEHNIO MHCMEKUMU CNYTHUKOB,
pa3Benku, CHabXeHMo CTaHuui 1
6o0Mb6apaMPOBOYHBLIM MOSIETaM, OXW-
nanock Kk oktadbpto 1967 r. MNonHOCTbIO
dYHKLUMOHaNbHas CUCTEMA, OCHALLEH-
Hag ynpasaseMbiMn pakeTamMmu K1accoB
«KOCMOC-3EMJISi» U «KOCMOC-KOCMOC»,
Morna nosiBUTbCA B koHue 1971 L
Bckope nocne Bbinycka 3TOro nnaHa
dVHAHCOBbIE OrpPaHMYEeHUs BbIHYAUNN
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06beamHUTL Lenu «atana |» n «<nopaTa-
na llA», xoTa dakTnyecknii nnaH neT-
HbIX UCMbITAHU HE N3MEHWUJICS.

3 Xk

Knety 1961 r. rpynna Boeing-Vought
[OCTUIMa 3HA4YMTENbHOro nporpecca
B YTBEPXOEHUN GA30BON KOHLENUMM
nnaHepa HavalbHOro BapuaHTa ar-
napata. K aToMy MOMEHTY HocoBasi
3aKOHLIOBKa pro3ensxa M3 aK30Tu4e-
CKOro marepuvana «rpaduTt-LUnpKoOHNn»
Oblfla 3aMeHeHa KepamMn4yeCckM TEMo-
M30JIMPYIOLLNM MOKPBLITUEM Ha OCHOBE
HMo6us. OcHoBHasa Temnno3awmTa Co-
CTOSiS1a U3 «BOASIHOM CTEHKM», KOTOpas
1Mcnonb3oBanacb A  paccevBaHus
Tenna mexay BHYTPEHHUMWU U BHell-
HUMK oBonoYykamu. OTr 000I0YKU, B
3aBNCMMOCTU OT UX pPacnoJyioXeHud,
OblIN N3roToBneHbl NMBGO M3 chnnasa
Rene-41, nn6o ns monnbaeHa n HMo-
Ousa. BHyTpeHHas 3awmta obecneyu-
Basiacb ABYMSI HOBbIMU BOJIOKHUCTbLIMM
TEPMOM30MIALMOHHLIMK MaTepuanamm
non HaseaHusaMu Dyna-Flex (ueppa-
xpom) unu Micro-Quartz (cteknoBono-
KOHHbIM BOMNOK Q), HANOMUHALWMMN
TOJICTYIO «CTEK/I0BaTHYIO» U30MALMIO.
O6a OHW JOo CUX MOpP MCMNOoJMb3YTCH
B PAOE BbICOKOTEMMEPATYPHbIX KOH-
CTPYKLUUIA.

MonHopaamepHbIi MakeT Obin pac-
cmoTtpeH BBC u NASA 11 ceHTs6ps
1961 r. B CM3TTICKOM nogpasgeneHmn
dupmbl Boeing. Bckope nocne atoro
KOHCTPYKLMSA C ABONHOM CTEHKOM U BO-
OAHbIM OXNaXXageHunem Oblna 3amMeHeHa
Ha NMPOCTYIO «FOPSAYYI0» KOHCTPYKLMIO.

lMporpamma TUMMYHOTO OOHOBUT-
KOBOro nosieta Bobirngaaena tak: Dyna-
Soar ctaptyeTr ¢ nomouwpto PH Titan
IIIC ¢ HOBOro CTapTOBOrO KOMMJEKca
LC-40 Ha mbice KaHaBepan, gocturasa
opbuTkl (BbicOTOM 97,6 KM) Yyepes 9,7
MWHYT MOCJ/le 3anycka Ha CKOpOCTU
7457 m/c. AnnapaTt octaeTcsa Ha opou-
Te, HauMHas BO3BpaT Ha 3emio npu-
61m3unTenbHo Ha ganbHocTn 21 000 Km.
BosBpalleHe npoxoamuT MNpUMEpPHO
yepes3 3200 km npu ckopocTn 25 750
KM/4. Tllocagka OCyLEeCTBASETCH Ha
aBrabase OaBapac vepe3d 107 MUHYT
rnocrne 3anycka Ha ckopocTu okono 280
KM/4 ¢ npo6erom 840 m.

K 9TOMY BpPEeMEHN CTano ACHO, 4TO
OCHOBHbIM PEXMMOM  3KCryaTaumm
KOCMUYeckunx kopabnen 6ynet MHOro-
BUTKOBbIN noneT. NoHumasa ato, BBC
Hanpasunn ¢upme Boeing kateropu-
yeckoe TpeboBaHue 00 OcHaLleHUM ar-
napara cucteMamu st opobuTanbHOro
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X-20 Dyna-Soar BmecTte ¢ nocnegHevi ctyneHoto PH Titan-Ill.

noneta. 910 npeanonarano yCTaHOBKY
60onee CNOXHOWN CUCTEMBI YIPaBMeHNS,
a TakkKe TOPMO3HOW ABuraTesibHomn
yctaHoBku (TAY) onsa cxopma ¢ opbu-
Tbl. OQHOBUTKOBOE MONETHOE 3aJaHne
Dyna-Soar He TpeboBano 1cnosb3oBa-
HUs TAY, NOCKOMbKY B 3HA4YUTESIbHOMN
cTeneHn npodunb nosneta Obi1 NPOCTO
Gannuctuyeckon Tpaektopuein. [Npo-
EKTUPOBLUVIKA UCCNeaoBany aBa pas-
NNYHbIX BapuaHTa TAY: B COOTBETCTBUM
C NepBbIM ABMraTeflb Manon Tarv ycra-
HaBNMBACH B NEPEXOHMKE B XBOCTO-
BOW YacTu nnaHepa, B opyrom — kK PH
Titan Ill npucoeomHanacb HoBas (4eT-
BepTasi) CTyNeHb C ABUrATENSIMMN TAromn
7258 krc. OHa Mmorna 1cnonb30BaThCH
0N TOYHOro BbiBEAEHMS Ha opouTy, a
3aTeM ocTaBaTbCs NPUCOEANHEHHOM K
niaaHepy M BKIKOYATbCH NMOBTOPHO AS1K
TOPMOXeHUA. Takaa pakeTa nosayduna
nHaekc Titan lIC.

C atoro momeHTa Dyna-Soar nmen
onvny 10,77 M n genstoBUOHOE Kpbl-
10 6OMbLLIOW CTPENOBUAHOCTM pa3ma-

XOM MPUMEPHO 6,22 M No nepegHein
KpoMKe. A3apoavHaMuyeckoe ynpas-
neHve annapatoMm ob6ecnedynBanoch
CTaHOAPTHLIMW 3N1I€BOHAMW Ha 3aLHEN
KPOMKe Kkpbina. ns ynpaBneHus none-
TOM A0/KHa Oblf1a MCNOJ1Ib30BaTLCS CU-
ctema Honeywell MH-96 (naeHTn4Has
TOW, KOTOpPas N03Xe NpPMBENa K asapun
TpeTbero pakeTHoro camoneta X-15).
B Takon mogndwukauum nnaHep vMmen
«MycTyto» Maccy 4912 kr, NONHOCTbIO
YKOMMIEKTOBaAHHYIO — 5167 Kr.

Munot pacnonaranca B Kpecne,
KOTOpOE MOr0 KaTanyibTMpoBaTh-
CA C MNOMOLbI TBEPAOTOMINBHOIO
nBuratenst (HO TONMbKO Ha O03BYKOBbIX
ckopocTsax). KabuHa akunaxa umena
6okoBble OKHa 1 1060BOE CTEKIO, 3a-
KpbIBaOLMECs Npu BXxoae B aTMocohe-
py Tenno3awmTHblM 3KpaHoM, cbpa-
CbIBAaEMbIM TONbLKO MNepef Mnocaakoi.
B panekon nepcrnekTMBe 3Kumnax Mor
OblTb YBENNYEH [0 LWECTU YENOBEK.
[MonesHbIn rpy3 maccon oo 454 kr no-
MeLLa/ica B OTCEK eMKOCTbio 2,13 M8,

X-15 — npeawectBeHHnk Dyna-Soar.

http://wselennaya.com
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KoHdurypauum Dyna-Soar

Dyna-Soar —
Titan | (cy6opbu-
TasibHas Bepcus,
1959-1961 rr.)

Dyna-Soar —

TanbHas Bepcus,
1961-1963 )

Dyna-Soar —
Titan Il (cy6op6u- Titan HlIC (op6u-
TanbHasa Bepcus,
1961-1963 1)

Hanlin Crews). Takum 006-
pasom, korga 20 ceHTsa6ps
1962 r. BBC CLUA odpuum-
aNbHO OOBSABMIM O CO3AAHUMN
rpynmnbl  aCTPOHABTOB [O/d
NMOSETOB Ha KOCMOMMaHe,
OHa cocTosna u3 6 YenoBek
(MATN BOEHHBIX NIETYNKOB U
OOHOrO rpaxaaHcKoro).
TpeHVpoBKM  acTpPOHaB-
TOB-UCMbITAaTENEN  MPOBO-
OUINCb B HECKOJIbKUX Me-
cTax: Ha aBmabase daBapac
(wtat KanudopHusa), Ha
6aze koprnopauun Boeing
B Cuattne (wtat BawwuHr-
TOH) U Ha aBnabase PaiT-
MattepcoH (wtat Oraio).
Kpome TOro, B pamkax uc-
noiTaHnin Heiin ApMCTPOHT
Ha MOAMOULMPOBAHHOM UC-
Tpebutene F5D Skylancer ¢
doHapeM NUIoTCKON Kabu-
Hbl, VMWUTMPYIOLLMM OCTe-
KJIEHME KOCMOrJaHa, oTpa-
6aTbiBan BO3BpalLEHNE Ha

pacnofioXeHHbIN cpaldy 3a kabuHoM
nunota. MNocagoyHoe waccu CoCTosNo
13 Tpex ybmpaemblx CTOEK C NoJ103bsi-
MU BMecTO konec. KocmonnaH mnmen
BO3MOXHOCTb COBepliaTb Nocagky
Ha MOBEPXHOCTb BbICOXLUMX CONSAHbIX
03ep, nogodHo camonety X-15.

Ewe B anpene 1960 r. B o6¢cTaHOB-
Ke cTporon cekpeTtHocTn 13 10 yeno-
BEK, Mpoleawmnx MeguumHckoe o06-
cnepoBaHve, OblIo OTOOpPaHO CeMb
aCTPOHABTOB-UCNbITATENEN NS MOA-
rOTOBKM K cy6opbuTanbHbIM NosieTam 1
y4acTusi B 0TpaboTke pasnnyHbIX ane-
MEHTOB YyNpasieHns 1 nocagku. Vimum
ctanu: Henn ApmctpoHr (Neil Alden
Armstrong), Yunbam [Oanna (William
Harvey Dana), Munton TomncoH (Milton
Orville Thompson) — ot NASA, mariop
Ixenmc Byp (James Wayne Wood),
mawnop leHpu lTopooH (Henry Charles
Gordon), kanuTtaH Yuneam Hant (William
Joseph Knight) u wmariop Paccenn
Pomxepc (Russell Lee Rogers) — ot
BoeHHo-BO3ayLWHbIX cun CLLIA.

B cBA3M c TeM, 4TO CpPOkM Haydana
noneTos rno nporpamme Dyna-Soar no-
CTOSIHHO caBuranucb, netom 1962 r.
[Ba nuaoTa, paso4yapoBaBLUNCH, YL
13 nporpamMmmbl: Henn ApMCTPOHT ne-
pewen B oTpsa actpoHaBToB NASA, a
Yuneam [1aiHa npogosikui Kapbepy
netymka-ucnboltatens. Ha 3aMeHY M
B rpynny Obl BKJIIOYEH eLle OAMH BO-
eHHbI neTynk — AnbbepT Kpya (Albert

MDopyM * KHNM * APXVBbI

NOCaA04HYIO MOJIOCY MOcie
cpabaTbiBaHUS CUCTEMbI aBapUNHOIO
cnaceHus Ha cTapTe, a Takxke Npusem-
NeHne annapara npu HecObPOLLUEHHOM
obTekaTene 1060BOr0 OCTEKIEHUS.

Jletom 1963 1., BMAs 6ecnepcnekTme-
HOCTb MPOrpamMmbl, M3 MApoekTa yLien
MwuntoH TOMNCOH, nepenas B rpynny
nmnotoB X-15. OcTasbHble aCTPOHABThI
NPOAOCSIXNAN TPEHMPOBKMU.

[Mporpamma npopgosxana  npo-
OBUraTbCs: TO 6OINKO, TO Yepes NeHb-
konony... 7 okTtabpa 1961 r. monx-
HOCTHble nuua o6HapoaoBanu naaH
eLle OOHOW PecTpykTypm3auum npo-
ekta Dyna-Soar, Ha ceil pa3 BKJIO-
YMB B Hero paspaboTky annapara-
JEMOHCTpaTopa Ans noneToB  Ha
BbICOKMX OKOJIO3EMHbIX 0pbuTax B
[OMOJIHEHNE K MEPBOHAYaNIbHO Mpea-
YCMOTPEHHOMY annapaty Ois HU3KUX
op6uT. DTOT NIaH NOJIHOCTLIO OTMEHSN
ncnbliTaHnsa Ha cybopbuTanbHbIX Tpa-
eKTopuaX W ypes3an HYUCNO «BO3AyLL-
HbiX» (T.e. CcybopOuUTasnbHbIX) MYyCKOB
0o 15. OnbIT NepBbIX KOCMOHABTOB U
aCTPOHaBTOB ybeaus CrneumanncTos,
yTo cybopbuTanbHblE MONETHI HE SB-
NA0TCA HEOOXOANMbIM YCNOBUEM AJ1S
VCMbITAHWNI NUAOTUPYEMOr0 KOCMUYe-
CKOro kopabnsi.

PykoBoacteBo nporpammbl  Dyna-
Soar cobupanocb NPOBECTU MNEpPBbLIN
0eCcnUNOTHBIN  OpbuUTaNbHbIA  NONeT
B HOosI6pe 1964 r., a nepBbIi NUNOTU-
pyeMbIi opbuTanbHbIA NoneT — B Mae
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1965 . (c nomouwupto PH Titan llIC). Cne-
aywuwpme nNatb NMNOTUPYEMbIX PENCOB
[OMKHbI Ob1IN OblITb MHOTOBUTKOBLIMM.
JeBATbIN UCMbITATENbHbIA MONET, KO-
TOpbI Npeanosiarasoch BbIMOAHUTL B
mioHe 1966 r., umen Lenblo nccnenoBa-
Hue B 6eCnUIOTHOM BapuaHTe BXoga B
atMocdepy CO CKOPOCTAMU, KOTOPbIE
pa3BnBalOTCHd Npm BO3BPALLLEHUN C Bbl-
COKMX OKONMO3EMHbIX OpOUT. JanbHen-
e p[eBdaTb nosneToB MJjilaHnpoBain
MPOBECTU B MUIOTUPYEMOM pPEXMME
0N AEMOHCTPALMM BOEHHOIO MOTEH-
Lumana CUCTEMbI MPU BbIMOSHEHUN WUH-
CMNEKUMOHHbIX U pa3BeblBaTENbHbIX
onepauuii. 3ta nporpamma JIETHbIX UC-
NbITaHUM J0J1XHA Oblna 3aBEPLUNTLCS B
nekabpe 1967 r. npn obLien cToMmo-
ctn 921 mnH. ponnapoB. OgHAKO HU-
KakKnX KOHKPETHbIX 3ap,aH|/||7| ana npo-
MbILLUJIEHHOCTN U pPaboynx Mporpamm
akcnayaTaumMm B NEPEecMOTPEHHbIN
njaaH BKJIIOYEHO HE Obl10.

23 depansg 1962 r. MUHUCTP 060-
poHbl Pobept MakHamapa (Robert
Strange McNamara) ogo6pun nocnea-
HIOIO PecTpykTypusaumio npoekta. C
3TOr0 MOMEHTA OH OdUUMANBLHO NMe-
HOBaJICA «Hay4YHO-UCCNEeaoBaTeNbCKomn
nporpaMmmorn», MmMeroLen Lienbio
M3y4EeHVE U OEeMOHCTPaLMIo BO3MOX-
HOCTW BBIMOSIHEHUS  MUIOTUPYEMbIM
opbuTanbHbIM CaMONETOM MaHEBPU-
poOBaHUsS Mpu BXoAe B aTMocdepy u
Nocazky Ha B3JIETHO-MOCAf04HYIO MO-
JI0CY B 3ajJaHHOM MeCTe C Heobxoam-
MOW TOYHOCTbIO. [locne paccMoTpeHus
pasnnyHbix BapuaHToB 19 umioHsa 1962
r. Dyna-Soar 6b11 0603Ha4eH kak X-20,
CcTaB, TakvmM 06pa3oM, HYJ1IEHOM «CeMel -
CTBa» 9KCMEPUMEHTA/IbHbIX anmnapaTos
Tnna «X» (Hapsay Co 3HAMEHUTbIMK pa-
ketonnaHamu X-1, X-2, X-15 n ppyru-
Mn). HassaHue Dyna-Soar Takxe 6bls10
oduumanbHO NpUHATO. K aToMy Bpeme-
HW CTano O4EBUOHO, YTO BO3MOXHOCTb
agekBaTHoOro puHaHcupoBaHus ans PH
Titan IIC, koTopas npnobpeTanach OT-
AeNbHO, OKaXXeTC4A rMmaBHbIM OrpaHnye-
HVEM B npoekTe. [Npennonaranock, 4TO
nepBbli 6ECNUIOTHBIM UCMbITATENbHbIN
noneT kocMorniaHa 6yaeT BbIMOJIHEH BO
Bpems yetBepToro nycka Titan IC, HO
[aTa ctapTa He Mmorna 6bITb onpegene-
Ha [0 NOATBEPXAEHNSA TOTOBHOCTU HO-
cutensa. dopmanbHO pUHaAHCUPOBaHNE
Titan IlIC 61110 0406peHo KoHrpeccom
15 okTa6ps 1962 r., n BCckope nocne
3TOro  MOSIBUJICS  MEPECMOTPEHHbIN
nnaH 3anyckoB X-20.

Ho Hap Dyna-Soar BHe3amnHo cry-
CTWUAMCb TY4W: Yy HEro obHapyXuncs
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HayvanbHuk wutaba BBC reHepan
Keptuc JieMaii.

MuHuCcTPp 060POHBI
Pobept MakHamapa.

CUJIbHBIN KOHKYPEHT — KOCMWYECKUN
kopabnb Gemini, npuwegwnin Ha
CcMeHy kancyne Mercury, Ha KOTOpOWM
netTann nepsble acTpoHaBThl. Ha ero
6aze cobupanncb co3gaTb BOEHHYIO
Moaudpukaumio Blue Gemini. 18 aHBa-
pst 1963 . MakHamapa npukasan npo-
BECTU CpaBHUTEJIbHblIE NCCe0BaHUA
npoekToB X-20 (BBC, NASA) n Gemini
(NASA) c Tem, 4ToObl OnNpenenuThb,
Kakom 13 annapatoB umeeT 060/b-
LN BOEHHbIN noTeHuuan. [MmaBHbIM
MOMEHTOM ObIi10 TO, 4To Gemini npo-
eKTMpoBancs OBYXMECTHbIM, a X-20
— oaHomMecTHbIM. Mpu aTom NASA co-
rnacunacb AOMYCTUTb BOEHHbIE 3KU-
naxmu K nonetam Ha Gemini. bonbLioi
cTopoHHMK Dyna-Soar, HavanbHUK
wraba BBC reHepan Keptuc JieMaii
(Curtis Emerson LeMay) HacTtauBan,
4yT0ObI yyacTne BBC B nporpamme
Gemini orpaHnyYMBanoCch NoJly4eHNEM
onbiTa N HOPMALMN OTHOCUTENTBHO
NUIOTUPYEMOIro KOCMMUYECKOro nose-
Ta, NMOCKOJIbKY OH BO3narasn rnaBHble
HaZeXabl Ha KOCMOIMaH, B KOTOPOM
BUAOEs MnoTeHuuanbHO 3PEOEKTUBHYIO
CUCTEMY.

Tem He MeHee, 26 mapTta 1963 r.
dupma Boeing nonydmna 358,1 mMnH.
[ONNapoB B pamMkax AOMOJIHUTENbHO-
ro KOHTpaKTa Afs NPOAOJSIXEHUS pas-
paboTKu1, NPON3BOACTBA U UCMbITAHNI
X-20, XOTs K 3TOMY BPEMEHMU Y>XXE LMp-
KynMpoBann cnyxum o6 OTMeHe npo-
rpamMmbl. KOHTpakT BKOYan nepeaenky
6ombapanpoBuyka B-52C (cepuiiHbiii
Ne53-0399) onsa BO34yLUHBIX MYCKOB U
MoaMbuKaLmMio NyCKOBOro KOMMaeKca
Ne 40 Ha ctaHumn BBC «Mbic KaHaBe-
pan» onsa 3anyckoB PH Titan llIC ¢ koc-
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monnaHom Dyna-Soar. 911 paboTbl Tak
1 He OblNY 3aBepLUEHbI.

Tem BpemeHem nporpammy Dyna-
Soar notpeboBanoch elle pa3 nepe-
CMOTPETb M3-32 YMEHbLUEHUSI PUHAH-
cupoBaHus. Kak ynoMmHanochb BbllLE,
LLefbio OKOHYaTeIbHOrO BapmaHTa nep-
BOrO 9CKM3HOrO MpoeKkTa KocMornnaHa
Oblna paspaboTka opbuTanbHbIX anna-
paToB A9 pa3eenkn u 6om6apanpos-
k. Tenepb rMaeHbI akLeHT npuLencs
Ha pa3paboTky cybopOuTanbHbIX 1 Op-

OuTanbHbIX UCCNenoBaTeNbCKUX ar-
napatoB. A B cepeanHe 1963 r. MuHu-
CTEPCTBO 0O0OPOHbLI BOOOLLE CEPLE3HO
3aCOMHEBAJIOCb OTHOCUTENIbHO HEO0O-
XOAMMOCTU nporpammsbl. Y X-20 ocTta-
Ba/IOCb NNLLb [iBa BapuaHTa 6yayLiero:
B0 [OCTUXEHNE BOEHHLIX LIENEN,
nmMbo 3aKpbITUE NpoeKTa.

CneumanbHas nporpamma JeTHbIX
WCMbITAHWNA, COCTaB/IEHHAS BOEHHbIMU
ons Dyna-Soar, Bkitoyana LwecTb no-
JIETOB: YEThIPE «3KCMNEPUMEHTANIbHbIX»
— Ans ncnblTaHus 06opyaoBaHNs pas-
BEOKM U VHCMEKUUU CNYTHUKOB, 1 ABa
«paboynx» — A9 LeEMOHCTpaUUM BO3-
MOXHOCTM MHcnekumn. CToMMOCTb
pa3paboTkM M UCMbITAHUA BOEHHOrO
BapuaHTta X-20A gocturana 228 MiH.
[ONnapoB.

BenomctBo npoekta Dyna-Soar
TakXe 3aBepLUMIIO OLEHKY BOSMOXHO-
cTen ncnonb3oBaHusa annapata X-20B
ONs NpoBeAeHUs MNPOTUBOCMYTHUKO-
BbIX onepauunin. K OCHOBHOM nporpam-
mMe X-20 6b11m gob6aBneHbl ABa noneta
ONs OeMOHCTpaumMn ero akcrniyara-
LLMOHHbIX BO3MOXHOCTEW (A0MNONHU-
TENbHO 227 MNH. Jonnapos). [ns Bbl-
NOJIHEHUS MPOrpamMMbl 3KcryaTaunm
Dyna-Soar (50 nonetoB) Heo6xoaMMO
66110 BblAENNTL 1,2 MApA,. 4,ONNAPOB B
TeyeHne 1965-1972 durHaHCOBLIX ro-
nos. Mogndukauus KocmonnaaHa ons

Kocmuyeckne kopaban cepum Gemini nponomxuam cepuio kopabaer Mercury, HO 3Ha4u-
TeJIbHO MPEeBOCXOANIN VX 10 BO3MOXHOCTSM (2 4sieHa akunaxa, 60sbLiee BpemMst aBTOHOM-
HOro riosnera, BO3MOXHOCTb U3MEHEHWS napameTpoB opbutsl v T.4.). B xone nporpammebi
oTpabarbiBanNCh MeToAbl CONMMXKEHVSI, BNEPBbLIE B UCTOPUM OCYLLECTB/IEHA CTbIKOBKA KOCMU-
Yyeckux annaparos Ha opouTe. bbiao NPon3BeneHo HeCKO/IbKO BbIXOA0B B OTKPbITbIV KOCMOC,
yCTaHOBJIEHbI PEKOPAbI A/INTENbHOCTY roseTa. CymmapHOe BpeMsi MoseToB o rnporpamMmme
cocTaBusio bosiee 41 cyTok, CyMMapHOe BPeMsl BbIXOAOB B OTKPbITbIi KOCMOC AocTurio 10
yacoB. OnbIT, NOy4eHHbIV B Xo4e aKcriiyataumy kopabnei Gemini, 6bi1 MCr1o/1b30BaH npu
roAroToBKe v OCYLLEeCTBAEHUM nporpamMmbl Apollo.

http://wselennaya.com
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MepBoe conmkeHne AByX KOCMUYECKUX annapaToB.
910T CHUMOK KOCMu4eckoro kopabsss Gemini 7 nonyyeH ¢ 6opta Gemini 6 BO BpemMsi co-

BMeCTHOr O rioJiera.

U3Ha4asbHO OCHOBHOW Liesbio noneta Gemini 6 1BAsS/INCb CONMMXKEHNE U CThIKOBKA C MULLIE-
Hblo Agena VI. OaHako rnocsie ee B3pbiBa rpu 3arnycke 6bii pa3paboTaH aibTepHaTUBHbI
rnnaH, 3akayaowmnicss B convmkeHnn ¢ nuaotupyemeim Gemini 7. [lpy nepBoi nonsiTke
crapta Gemini 6 n3-3a HernpasuibHO cPaboTaBLUEr0 AATYMNKA KOMITbIOTED BbIKIOYUI ABUrA-
TeJIM Ccpasy Xe rocne BKAYeHus. BTopasi (ycneluHas) norneitka CocTosi/iacb Yepesd Tpu AHS
— 15 gexkabps 1965 r. [Mocne BcTpeun ¢ Gemini 7 o6a kopabisi Ha MPOTSXKEHUU TPEX BUTKOB
coBepLuann MaHeBpbl, Haxoasck Ha pacctosiHim ot 90 m 4o 30 cm apyr oT Apyra.

npoBeaeHnss WHCMNEKUMN CrMyTHUKOB
Ha BbICOKMX OopbuTax, 0603Ha4YeHHas
X-20X, morna Obl coBepwiaTb nonet
NPOLO/IKNTENBLHOCTLIO 14 CyTOK C
3KMUMAXEM U3 OBYX YEJIOBEK HA BbICOTE
no 1600 km. MepBbii NoNeT kopabns
X-20X Obln 3anfaHMpoBaH Ha CeH-
TA6pb 1967 . 1 HYXOancsa B AOMONHU-
TeNbHOM GUHAHCMPOBAHMN B pa3Mepe
350 MAH. fonnapos.

XOTs BOEHHbIE 3343241 NPOrpamMmbl
Dyna-Soar 6bln OKOHYaTeNbHO onpe-
nenexbl, yoeants BaluMHITOH B TOM,
4YTO Mporpamma Heobxoauma, CTaHO-
BUIOCb BCe TpyAaHee. Tam cuuTanu,
4YTO BOEHHOE MPUCYTCTBME B KOCMOCE
MOXET OblTb peann3oBaHO ObICTpee u
HaMHOro 6osiee 9KOHOMHO B pamkax
npoekta NASA Gemini. Hanpumep, He-
6onbLUVE UBMEHEHNS B 0O0PYAOBaHUN
1 npodune nonerta npu 3arparax Bce-
ro 16,1 MnH. 0ONNApPOB MO MO3BO-
JINTb UCMbITaTb BOEHHbIE MOACUCTEMbI
Ha 6opTy kKopabna Gemini BO Bpems
anntensHon (0o 14 cytok) KocMuye-
ckon akcneanummn. OCHOBHOE ero npe-
VIMYLLIECTBO COCTOSIJI0O B TOM, 4YTO OH
Obin nerye, yem X-20, a cnepoBaTesb-
HO, MOI HecTu 6Gonbllee KOMNYEeCTBO
TonnmBa Ans opbuTanbHOro MaHeB-
puvpoBaHus, mnu 60nblle MNONe3HOro
rpysa npu Mcnonb3oBaHUM MEHbLLErO

MDopyM * KHNM * APXVBbI

1 MeHee gopororo Hocutens Titan Il —
nepenenaHHom MeXKOHTUHEHTabHOW
pakeTbl.

B pa3BepHyBLUENCSH OANCKYCCUU BO-
€HHble apryMeHTMPOBAsIM CBOK TOYKY
3peHus Tem, 4yto annapat Dyna-Soar
MMen Takume MpeuMyLlecTBa, Kak ma-
HEBPEHHOCTb BO BPEMS Bxo4a B aT-
Mocdepy, koTopas no3Bojgna emy

VecTop Vg Koc Mo HABT KN

ObiCTpee BEpPHYTLCHA Ha 6agdy, a Takxe,
B C/lydae HeobXxoOumMOoCTu, BbiOMpaTb
nocagoyHble naowankM BoO BpeEMS BO3-
BpalleHns. B nepcnektyBe OH Takxe
MOF BbINOJIHATL AENCTBUTESIbHO BOEH-
Hble 3a0aHNs, B TO BpeEMS Kak kopabnu
Gemini Bceraa 6b1711 orpaHuyeHbl SilLlb
MCMNbITAHNEM NOOCUCTEM.

MpepnctaButenn BBC pokasbiBa-
N, 4TO HeOBXoAMMO NpoaosIXaTb obe
nporpamMmbl. Ho korga 3amectuTenb
MUHUCTPa 060pOoHbI Xapong BpayH
(Harold Brown) pekomeHpoBan cO3-
0aTb MOCTOSIHHO [EMCTBYIOLLYIO M-
JIOTUPYEMYIO BOEHHYIO KOCMUYECKYHO
cTaHumo, obcnyxmBaemylo Moandu-
LMPOBaHHbLIMA OAHOPA30BbLIMM KOpa-
onamn Gemini, ato ctano ans Dyna-
Soar cmepTenbHbIM yoapoM.

S e e
R IR R

10 pekabps 1963 . MuHUCTP 06O0-
poHbl MakHamapa 3akpbll MpoeKkT
Dyna-Soar B nonb3y NETHbIX WCHbl-
TaHu mopgenen no npoekty ASSET u
nepepan duHaHcupoBaHme X-20 npo-
rpaMmMe nuIoTUPYEMON opbuTanbHOM
naéopatopum (MOL). OT nporpamMmbl,
Ha KOTopYyo 6bIs10 NoTpadeHo 410 MiH.
0ONNapoB, OCTaNCad €OMHCTBEHHbIN
MOCTPOEHHbI MaKeT, U3peaKka 4EMOH-
CTPUPYEMBbIA HA Pas/IMyHbIX ad3pPOKOC-
MWNYECKNX BbICTaBKax.

Tak 3akoH4Yunacb MnepBasi CEpPbE3-
Has aMepuKaHCKas MonbliTka CO34aTb
NMUIOTUPYEMbIA  OpPOUTANIbHBINA  KOC-
MUYecKnin kopabsb MHOropa3oBOro
MCMOJIb30BaHUSA. B MOMEHT OTMEHbI
nporpamMmMbl KOCMOMJIaHy OCTaBasoCb

Opb6uTanbHbili 6710k Agena, ncrosib30BaBLUNICS /11 0TPaboTKM onepauuii rno CTbiIkOBKE B

xoae muccum Gemini 8 B mapte 1966 r.
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Boeing X-37 — askcriepyMeHTasibHbIi OpOUTasbHbIVi CaMOET,
CO34aHHbI [AJ15 UCTbITaHUs NMepPCrekTUBHbIX TEXHOJIOMMIA 3arycka
Ha opbuty u criycka B atMocpepe. IToT 6eCrnuioTHbI KOCMUYe-
ckuii kopabsib MHOropa3oBOro UCroJb30BaHuUs NPpeaHa3HavyeH as
opb6uTanbHoro roseta Ha Boicote o1 200 ao 750 km. OH criocobeH
ObICTPO MEHSITb OpPOUTLI, MaHEBPUPOBATb, BbIMOJIHATL Pa3BELbI-
BaresibHble 3aaa4u, AOCTaBJisiTb HeOOoJbLInNe rpy3bl B KOCMOC (1
Bo3BpaLlatb Ha 3emsio). [Mpy paspaboTke annapara ncrosab308a-
JINCb Pe3ynbTarkl, NOJYY4EHHbIE, B YaCTHOCTU, B XOA€ BbINOJTHEHUS
nporpamm X-15 n X-20. lNporpamma cosgaHus X-37B 6bina Haqara
NASA B 1999 r. coBmecTHO ¢ komnaHueli Boeing. CToumocTs pa3s-
paboTkn 3KCNepuMeHTasbHOro KocMoJsieta coctaBmna 173 MIIH.
/A0J11apoB.

[lepBbIvi TECTOBLIV M0/1I€T — UCMbITAHNE MyTeM cbpackiBaHUs —
6bi1 coBepuueH 7 anpens 2006 T.

lMepBbivi KOCMuYeckuii nonet coctosisics 22 anpens 2010 r. Ansa
3arycka vcrnosib3oBasach paketa-Hocutesnb Atlas V, mecto ctapta
— nowanka SLC-41 aBnabasel «Mbic KaHaBepas». [lyck npoiuen
yCrneLHo.

B xone noneta 6biv UCTbITAHbI CUCTEMbI YrPaBIEHUS] U HaBUra-
Unn, aBTOHOMHOV paboTkl, a Takxke Ternao3allmnTHasi 060/104Ka.

3 nekabpsi 2010 r. X-37B BepHyncsi Ha 3emio, npoBess B KOC-
moce 225 gHeii. [ocaaka (kak v noseT) nposBoavaack B asToMatu-
4eckoM pexvme u 6bis1a OCYLLEeCTB/IEHA HA B3JIETHO-M0CaA04YHYO
nosiocy 6a3sl BBC CLUA «BaHaeHb6epr», pacroioxXeHHY ceBepo-
3anagHee Jloc-AHaxeneca (wratr KanugpopHus). B xoge npebbi-
BaHus Ha opbute X-37B nony4un cemb noBpexpeHuri o6LuMBKu

B pe3y/sbTare CTOJIKHOBEHUV C pparMeHTamMmu KOCMUYEeCKOro My-
copa. Bo Bpemsi nocanku JI0MHY/10 KOJIECO LUACCU, U OTIeTEeBLUNE
KYCKW Pe3uHbl HAHECIN HE3HAYNTEJIbHbIE MOBPEXAECHUST HUXXHEN
qactu ¢ro3ensxa. HecMoTps Ha TO, 4TO MOKPbILLKE JIOMHYJ/a B Cca-
MOM Ha4asie TopMOo3HOoro npobera, annapart He OTKJIOHUJ/ICS OT Kyp-
ca v NpPoAOIXXUI TOPMOXEHUE, AepXacb cepenvHbl nocanoyHoON
nos0ChkI.

6 mapta 2011 r. BTOpovi annapat X-37B 6bi1 BbiBeAEH Ha 0p6Ou-
Ty pakeTtoi-Hocutenem Atlas V, ctaproBaBLuei ¢ Mbica KaHaBeparn.
Tpetwnii nonet 3anaaHnpoBaH Ha oceHb 2012 r. lNpeacTtaButesnn BBC
CLLUA 3aaBnsm, 4TO HOBbIV OpOUTasIbHBIN caMOoIeT paccynTaH Ha
MakCcUMasibHOE HaxoXaeHne B Kocmoce B TedeHne 270 AHEN.

Lenn, Ans KOTOpbIX aMepuKaHCKMe BOEHHbIe CObMpPaloTCsl UC-
rnosib30BaThk HOBbIN annapar, He pasarnaiaiTcs. CornacHo opuum-
aJslbHOU BepCcun, OCHOBHOWV ero ¢yHKUMer CTaHeT gocTaBka rpy30B8
Ha opbuTy. 1o AaHHBIM APYrxX UICTOYHMUKOB, X-37 OyAeT NPUMEHSIThb-
cs1 B pa3BebiBaTesibHbIX Liessix. [10 MHEeHNIO HEKOTOPbIX 9KCepTos,
BbILLEYOMSIHYTbI€ MPEANO/I0XEHNS HECOCTOSITE IbHbI (BBUAY 9KOHO-
MUYeckol HeLenecoobpasHocTu), a Hanbosiee npasaornoaobHbIM
npeaHasHa4eHnemM aToro annapara siBiseTcsi oTpaboTka TeEXHO10-
rvui gns 6yayLero KOCMUYecKoro rnepexsarduka, rno3BOJISIOLLEro
MHCMEKTUPOBATb HyXUe KOCMUYECKMEe OOBEKThbl U Mpu Heobxoau-
MOCTU BbIBOAUTb UX U3 CTPOSI MEXaHN4YeCckum Bo3aericTememM. Takoe
npeaHasHa4eHne roJIHOCTbI0 COOTBETCTBYEeT AOKYMEHTY «Hauumo-
HasibHasi kocmuyeckas nonmtuka CLUA» (2006 r.), npoBo3rnaiiar-
wemy npaBo CLLUA 4acTuYHO pacrpoCcTpaHUTb HaLMOHabHbIV cyBe-
PEeHUTEeT Ha KOCMUYECKOE MPOCTPAHCTBO.

BCEro Tpu roga A0 NepBoro nosnerta; OGe3rpaHnyYHon

CcMeJsiocTn

Y4€eHbIX HEOUEHUMbIN BKNa4 B MUCCAeOOBaHUSA

KPOME Y>Xe MOTPaYeHHbIX Ha ero pas-
paboTky cpencTts, TpeboBanocb U3-
pacxomoBaTth ele MUHUMYM 373 MIH.
nonnapoB. Mexay npounm, NASA Tak
1 He obecnedunna y4actue BBC B npo-
ekte Gemini, 4TO HUKOUM 0OpPa30M He
ObII0 CBSAI3AaHO C pPEeLleHnEM O 3aKpbl-
T Dyna-Soar.

Moxoxe, 4To paxe ecnu Obl Mak-
Hamapa He OTMEeHWN NPOEKT, NOoMbITKN
C03/[aHu1s KOCMOMiaHa BCce PaBHO Obin
Obl 06peyeHbl Ha Heyaady — CAULIKOM
CNnoXHas 3agava Ass NepBoii NooBu-
Hbl 1960-x rogoB crTosna nepepn ero
y4aCTHUKaMMU.

Magsa Cc  BbICOTHI  CerogHsHe-
ro OHS, MOXHO TOJIbKO YAMBASATHCSH

BB
2012 mai

N NHXEHEPOB, B3HABLUUXCSA (ewe [o
nonetoB lOpusa TarapuvHa n [OxoHa
meHHa)® 3a pa3paboTky BO3AYLUHO-
KOCMWYEeCKOro camosieta, cosgaHue
KOTOPOro 1 CErofHs NpeacTaBnsaeTcs
CNIoOXHenwen 3apadyen. YTeweHuem
MOXET CNYXUTb MOLLHbIA HOCUTEIb
Titan |ll, pocTaBwKMnca amMepukaH-
CKOI KOCMOHaBTUKE «B Hac/ieACTBO»
ot Dyna-Soar. Tlpsgmon noToMOK
aton pakeTbl Titan IV ncnons3sosancs
BMOTb A0 2005 .

HacnegHukn Dyna-Soar — MHoOro-
pasoBble  KOCMUYECKME  «HEJTHOKMU»
— OoTneTanu Tpu OecsiTka JIeT, BHecCs

3 BIMB Ne4, 2009, cTp. 4

KocMoca M MNpPakTUKy MUIOTUPYEMBbIX
KOCMMYeckmx nonetoB.* A cerogHs,
Korga LwaTTibl YWAM Ha MNOKOW, acTa-
deTy «KKOCMMYECKOro AMHO3aBpax» Nog-
XBaTUAN aBTOMaTUYeCKMe KpblnaTble
annapatbl X-37B, Hecylimne MHorome-
CSI4HYI0 OpOUTasNIbHYIO BaxTy.®

Crarbs noaroToBsieHa

o marepuvianam KHUrv

B.Jlykaiuesnya n . ApaHacbeBa
«Kocmuyeckne Kpblibsi»

(M.: OO0 «JleHTa CtpaHcTBuii», 2009).

4BIMB Ne9, 2006, ctp. 5; Ne8, 2011, cTp. 4
5BMB Ne5, 2010, cTp. 28; Ne12, 2010, cTp. 36; Ne3,
2011, ctp. 16
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3amyck Kopabas Dragon
K MKC cHOBa oTAOSKEH

OJIET MEPBOro 4YacTHOro kopabns

Dragon, pa3paboTaHHOro komna-
Huen SpaceX, Kk MexayHapoaoHOW Koc-
MMYECKOW CTaHLUMMN BMECTO pPaHEe Ha-
3BaHHOM pgatbl 7 Mas Ha4yHeTcsa 19 mas.
MpuynHa 3aaep>kkm — HeEOOXOANMOCTb
NPOBECTU AOMOJSIHUTENIbHBIE NPOBEPKN
nporpamMmMHoro obecnedyeHusi. Ecnu
BbIMOJIHATbL MYCK B HAMEYEHHbIE CPOKM
He yaacTcs, OH Oy[AeT OTIOXEH elle Ha
TpOE CYyTOK.

B Hauane pekabps 2010 r. SpaceX
ocyuiecTBuna ¢ mbica KaHaBepan nep-
BbI1 3aMycK pakeTbl-HOCcuTensa Falcon
9 c TecToBOV BECNUNOTHOW KarncyJsomn
Dragon.! Btopow nyck, B Xo4e KOTOpPO-
ronjJaaHmnMpoBasinNMpPoOBECTU cobnuxerHne
n cTbikoBky ¢ MKC, nepBoHayanbHO
Obln 3annaHMpoBaH Ha aekabpb 2011
Ir., HO NO3Xe nepeHeceH Ha 7 ¢eBpa-
na 2012 r.2 OpgHako B siHBape npecc-
cnyxb6a SpaceX obbsaABUIa, 4TO KOM-
naHunm TpebyeTca [OOMNOSIHUTENIbHOE
BPEMS Ha MOAroTOBKY, W CTapT Obi
BHOBb nepeHeceH. [Mo3xe coobuia-
J10Cb, 4YTO KOpabnb ctaptyeT kK MKC He
paHblie 20 mapTa, ganee 3anyck Obin
Ha3HayeH Ha 30 anpensd, a 3aTeM — Ha
7 mas.

TpaHcnopTHbIM  kopabnab Dragon
CKOHCTPYMPOBaH B pamkax npo-
rpammbl COTS (Commercial Orbital
Transportation Services), peanusye-
Mo NASA ¢ 2006 r. ¢ uenbio co3gaHud
annapaTtoB, CMOCOOHbIX [OOCTaBAATb
rpy3bl Ha OKOJI03EMHYIO OpOUTY nocne
npekpawieHna skcniayatauunnm waTTnoB
B 2011 . AMepurKaHckass adpoKOCMU-
Hyeckaad agMUHUCTpauna OoJkKHa Bbl-
nnatutb $396 MH. komnaHun SpaceX
n $288 mnH. — komnaHum Orbital
Sciences Corporation 3a ycneliHoe 3a-
BEPLLEHME BCEX 9TANOB CO34aHNSA KOC-
MUYECKOW TPaHCMOPTHOM CUCTEMBbI.

TBIMNB Ne12, 2010, ctp. 34
2BlMB Ne12, 2011, cTp. 31

Pt i .

Dragon Ha opbuTe (unnocTpaums).

MDopyM * KHUM * ApXVBbI

K HacToswemy MoMeHTy SpaceX yxe
nonyyuna $376 mnH., a OSC — $261,5
MfnH. Dragon MOXET BbIBOOUTb Ha
HM3KYI0 OKOSI03EMHYIO OpOUTY OKOJIO
6 TOHH rpy3a 1 BO3BpaLLlaTb C OpOUTHI
3 TOHHbI. CornacHO KOHTPakTy, 3aKJI0-
yeHHoMy Mexay NASA un SpaceX, no-
clefHsasa OoskKHa OCyLeCcTBUTbL 15 ny-
CKOB pakeTbl-HocuTens Falcon 9 — Tpu
mcnblTaTteNbHbIX U 12 WITATHLIX MUCCUIA
no gocTaske rpy3oB Ha MKC.

ITpoexT SETI no 3axka3sy
BBC CIIIA Hayaa nckraTth
KOCMHUYECKUN MYyCOP

YKOBOACTBO 4YaCTHOro uccneposa-

Tenbckoro npoekrta SETI poroso-
punocb O peann3aumy COBMECTHOro
¢ BBC CLLA npoekTa, KOTopbI Npea-
ycMaTpMBaEeT UCMOIb30BaHME pPaamo-
TeneckonoB SETI ona HabnoaeHus 3a
o6510MKaMn CNYTHUKOB, BpaLLaloLLMX-
CS1 BOKPYI HaLeW niaHeTbl U NpeacTaB-
NAOWMX NOTEHUMANbHYID OMacCHOCTb
019 KOCMU4Yeckon peartenbHocTn.® Ha
cerogHs y amepukaHckmx BBC ecTb

3 BB Ne6, 2006, cTp. 8

cBOsi HabnopatenbHas ceTb Space
Surveillance, koTopas Takxe NCNOoJb3Y-
eTCcs ONK OTC/IEXMBAHNSA OKOJIO3EMHBbIX
00bEeKTOB, OfIHAKO ee BO3MOXHOCTel
B COBPEMEHHbIX YCJIOBUSAX YXE Hemo-
CTaTOYHO N BOEHHblE B OyOylLleM Ha-
MepEeHbl €e MoAepHU3npoBaTh. [Noka
X€ B KayecTBe pe3epBa MpeasioxkeHo
ncnonb3doBaTb SETI, n3HavyanbHo 3any-
MaHHbI Kak MacCVUB paamoTeneckonoB
19 MoMcKa CUrHasioB BHE3EMHbIX Liy-
BUTN3ALNA.

Cpoenka mexay KypaTopamu npoek-
T1a SETI n BoeHHbIMU Obinia 3aktoyeHa
ewe 13 anpens, HO U3BECTHO O Hen
cTasno nvib B Havane mas. CornacHo
ee ycnoBuaMm, SETI Institute n o6cepsa-
Topua XaT-Kpuk Ha ceBepe Kanndop-
HUM OyayT COBMECTHBIMU YCUNUAMMN
aHanM3npoBaTb AaHHble 06 0KOJI03eM-
HbIX 0ObekTax. PaHee aTa obcepBaTo-
pus yXe ynpasnsifia MacCMBOM paamno-
TeneckonoB Allen Telescope Array,*
CO3[aHHbIM Ha OeHbrM COOCHOBaTenNs
KomnaHun Microsoft lNMona AnneHa un
npegHa3HayYeHHbIM  Oas  peanvsaumn
0630pa BceneHHol B LULMPOKOM aAnana-
30HE PagnoBOJIH.

4BMB Nel1, 2007, ctp. 15

YenoseyecTBO criocO6HO rpeBpaTuTb B CBaJIKy HE TOJIbKO MOBEPXHOCTb CBOEW MIaHETLI, HO

1 KOCMUYECKOE MPOCTPAaHCTBO BOKPY Hee.

NASA yxe naBHo o6bsiBUIa O TOM, 4TO aMepuKaHLibl CBOpaYnBaloT puHaHCUpoBaHue pa-
60T Ha MKC un cBoe nipucytcTBue Ha Hevi B 2014 r., u ogHa n3 npuYnH 3TOro — OfNacHOCTH,
CBSI3aHHbI€ C ronagaHneM B CTaHLUMIO KOCMUYECKOro Mycopa, KOTOPOe MOXET NpuBecTU K

arasibHbIM rOCIEACTBUSIM.

Kocmuyeckuii Mycop B Buae HepaboTaroLumx CrlyTHUKOB, UX pparMeHTOB, a Takxe aetaneri
¥ 0TPabOTaHHbIX CTYreHevi PakeT-HOCUTEesIel CTaHOBUTCS BCe 6osiee cepbe3HOovi Mpob1eMOov.
MHOXecTBO 0pOUT CKOPO CTaHyT HeAOCTYNHbIMU, UJn, 10 KParHer Mepe, 04eHb OrnacHbIMU

13-3a BbICOKOV BEPOSITHOCTU CTOJIKHOBEHUIS.

Poccusi 06bsBUIa 0 TOM, 4TO MHBECTUPYET 2 MAPA. AOJIaPOB B POrpaMmy rno coopy v
006e3BpexXnBaHNI0 KOCMUYECKOro Mycopa, KOTOPbIV yrpoxaeT 6yAyLLeMy KOCMOHaBTUKU.
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OcnoBaTtean X-Prize
1 Google HauHyT AOGBIUYY
PeCcypcoB Ha acTepouAax

Komnava Planetary Resources,
KOTOPYIO MopaepXuBaeT psg U3-
BECTHbIX OBM3HECMEHOB — TakuX, Kak
pykoBoautenn Google Jlappu Mangx
n Opuk WMnaTr — ” 9HTY3MacTOB-
ncecnegoBaTenen,  BKAOYas  KUMHO-
pexuccepa [xeimca KomepoHa,'
obbsBMAQ O MaaHax MPOMbILLIEHHO-
ro OCBOEHMS acTtepoupgoB. PaboTtbl B
3TOM HanpasfieHun Hadatbl B 2010 r.
dumpmon Arkyd Astronautics, koTtopas
BNOCNEACTBUM CTana A04EPHUM Npea-
npuatuem Planetary Resources.

KomnaHusa cospaHa lMutepom [wna-
maHgmcom (Peter Diamandis ) — ocHo-
BateneMm ¢doHaoa X-Prize,> nsBecTHbiM
no psay TEXHUYECKMX KOHKYPCOB (K
npyMepy, MO opraHM3auun COPEBHO-
BaHWsl NEPBbIX B MUPE YACTHbIX JYHO-
X000B), 1 dpukoM AHpepcoHoMm (Eric
Anderson), ooHMM K13 OCHOBaTenen
komMmnaHun Space Adventures, 3aHu-
MaloLLLENCA KOCMUYECKUM TYPU3MOM U
OpraHn30BbIBaBLLEN MONETbl Ha Mex-
OYHapOAHYIO KOCMUYECKYIO CTaHLUmIo.®
HDGSVILI,GHTOM 1 MaBHbIM MHXEHEepPOM
KomnaHuu Planetary Resources aBnger-
cs1 Kpuc JleBuukm (Chris Lewicki), paHee
PYKOBOAMBLLNI NPOrPaMmMOon onepawmi
Ha NoOBepxHOCTN Mapca B xo4e Mnccum
Phoenix Mars Lander (NASA).4

"BMNB Ne4, 2012, cTp. 34

2BlMB Ne10, 2007, cTp. 16; Ne4, 2012, cTp. 14

3 BMB Ne5, 2011, cTp. 22

4BIMB Ne6, 2008, cTp. 20; Ne11, 2008, cTp. 26; Ne4,
2009, cTp. 26

NHTeHCcmBHas  pasees-
Ka acTepouaHbIX Pecypcos
JOMKHA HayvaTbCs 4epes
nATb-gecaTb NeT. Bckope
nocie 3Toro KOMMNaHms pac-
CUNTbLIBAET MepenTn K Oo-
Oblye Ha acTepouaax Boabl,
a No3Xe — AparoLeHHbIX U
peokmnx metannos. lNpasaa,
HECMOTPS Ha BbICOKYIO LIEHY
nnaTuHbl U ee cocenen no
Nnepmognyeckon CUCTEME,
3KOHOMMYECKAA LLenecoo-
Opas3HOCTb Takoro Liara
BbIMISOUT BECbMa CMOPHON
— BeOb MNoneTbl B KOCMOC
BCE €lle O04YEeHb [0pOru.
Ho ocHoBatenn Planetary
Resources nonaratoT, 4TO
CO BPEMEHEM J0CTYM B KOC-
MWYECKOE  MPOCTPAHCTBO
OyneTt OelleBeTb, U HYXHO
OblTb FOTOBbIM MEPENTU OT YNCTO UC-
CcnepoBaTesibCKMX MONETOB K MPOMBbILLI-
JNIeHHbIM.

Llenbio cambix MepBbIX MUCCUIA MO
noOblye pecypcoB BbibpaHa Boda, W
3TO He cnyyariHo. Mpn 6naronpusTHOM
co4yeTaHn HakTopoB (MapameTpbl Op-
OuTbl, pas3mepsbl, NPOLIEHTHOE coOep-
>XaHve nbha) nNpueBe3Tn BOOY C acTte-
pouaa Ha OKOJIO3EMHYI0 OPOUTY MOXET
oKa3aTbCH BbIrOAHEE, YEM NMOAHMMATb
TO X€E €€ KONIMYECTBO N3 3EMHOTO0 «rpa-
BUTALMOHHOIO Konoaua». A yxe 30ech,
y 3emnun, Npy NOMOLL COJTHEYHbIX Oa-
Tapem v 3aNeKTPOSN3EPOB €€ MOXHO
pPasfoXunTb Ha KMCIOPOA, U BOAOPOA —
KOMMOHEHTbI TOM/MBA AN PakeT, OT-
npasnsiowmxca K gpyrum tenam Con-
HEYHOW CUCTEMBDI.

«OpoutanbHble A3C» Mornu Obl
CcTaTb ONopo ana 6051ee MHTEHCUBHbIX
NCCNeoBaHN  HalKMX KOCMMUYECKUX
okpecTHocTeln. [lepBbil  neTaoWwmin
cknapg roptoyero Planetary Resources
nnaHupyet co3natb k 2020 r. HekoTo-
pble 9KCMNEepPTbl CYMUTAIOT Takue CPOKU
CNVLLKOM ONTUMUCTUYECKMMMU.

B KOHEYHOM cyeTe, KOMMNaHus Npes-
nonaraeTt AOCTaBAATb HA 3eMI0 Han-
[JEeHHble B kocMoce 611aropofHblie Me-
Tannbl. AHOEPCOH 3asBWJ1, YTO NEPBbIE
noseTbl K MUHEepasocoepXaLimm
acTepoungam MoryT ObiTb HayaThbl B Te-
yeHune 3-4 net. Ho cpokmn Havana one-
pauuin no Aodbl4e NonesHbIX nckonae-
MbIX ELLE HE ONPEAENEHBI.

Planetary Resources noarotoBmt no-
YBY [/19 CBOMX FPAHAMO3HBIX MJIAHOB,

Boaa, AocTaBka KOTOPOW Ha OpOUTY CTOUT AOPOro, AOJXHA CTaTb OAHMM U3 MePBbIX PECYPCOoB, A00bIBaEMbIX B KOCMOCE. YXe U3BECTHO, 4TO
BOASIHOV 71es MPUCYTCTBYET HE TOJIbKO B 4Pax KOMET, HO U Ha acTepoungax.
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KOCMMWYECKAS «30JI0TASl INXOPALKA»

Lo6blua pecypcoB Ha acTeponaax — HoBast 0TPaCib AKOHOMUKN C MHOFOMUIMAPAHLIMU 060poTaMm

Mo mepe pocTta

HaceneHus 3emnu
am NoHapoo6sTcs
afleHble UCTOHHUKM
PUPOAHBIX PECYPCOB
B TOM uncne ans |
HTeHcuduKaunm
(OCMUYECKMX
/ACCIeaoBaHNIA)

EXeAHEBHO OTKpLIBAETCS BCE Goblle
* OKOJI03EMHbIX aCTepOUa0B
1500 6onee AOCTYMHbI, 4eM JlyHa
* 8800" " OTKPbLITO K HACTOSILLEMY BPEMEHM
+ 1000% exeroaHo OTKPLIBAETCS HOBLIX 0GLEKTOB

% ’ " AcTtepougbl,
) cofepxatume ,

-

R
.

Mou4Ttn Hemc-
Yyepnaemblii
NUCTOYHUK
LIeHHENLLINX
pecypcos

1 _sogsHon nen, |

AcTtepoungpbl,
6oratble NNaTMHOBbLIMUN
1 wmeTtannammu
l

AcTepounabl,
MOryT Coaep-
aTb 6onbLue
MeTasnnoB
nnaTvHOBOM

| rpynnbl, 4em
[06bITO 32
BCIO UCTOPUIO
Bemnn z

: ‘}_.g -

OpuH «BOAAHOM> |
acTepoua MoXeT
obecneynTb Npo-

M3BOACTBO TOMIN-

Wcnonb3oBaHue BOAbI
B KOCMOCE:

aKeTHoe ToNInBO
p Bemm

BO34YX ANd AbIXaHua

nuTbeBas Boaa

NMOCTPOVB U 3arnycTuB cepuio Hebosb-
LWMX  ManioBIOMKETHLIX  KOCMUYECKMX
TeNeckornos, BblBOA, Ha opbuTy nepso-
ro U3 KOTOPbIX AO/MKEH COCTOSATLCA Ye-
pe3 nontopa-gea ropa. KoHcTpykumsa
Teneckona OyOeT OCHOBaHa Ha TEX Xe
MPOEKTHbIX PELLEHUsIX, KOTOPbIE B Mep-
cnekTnee O0JKHbI UCMOJIb30BaTbCA OJ1A
annapaToB reosIorM4eCKON pPas3BeaKn
actepoungoB: macca 30-50 kr, Hannyne
cucTembl GOPMUPOBaHKS N306PaKEHNI
1 Nla3epHO-0MNMTUYECKO CBSA3K, pa3paba-
TbIBAEMOW KOMMAHWEN, YTOObI N306exaTb
HeobXoOMMOCTN YCTAaHOBKM Ha CBOMX
annapartax 6osbwnx aHTeHH. Pupma,
VIMEIOLLIAA OKOJ10 ABYX OIOXKVH COTPYLAHU-
KOB, HAMEPEBAETCS NPOABUraTh AaHHbIE
annapaTbl Ha PbIHKE B Ka4eCTBe Aelle-
BblX, HO 9(PDEKTUBHBLIX MHCTPYMEHTOB,
NPUroaHbIX Kak AJjisi aCTPOHOMUYECKMX
HabnoaeHn, Tak U ansa doTorpadupo-
BaHus 3emnun. Paspeluatowias cnocoo-
HOCTb HOBOIO TeJIecKomna AoJKHa cocTa-
BUTb OOHY YITIOBYIO CEKYHAY.

PaspaboTka cryTHuKa, Noay4mBLIErO
Has3BaHue Leo (oH xe Arkyd Series 100),
MOET YXe MNOMHbIM XOA0M. ITOT HEGOb-
woi annapaTt OyaoeT MUCMNoNb30BaThCH
[ YaCTHBIX KOCMUYECKNX UccnenoBa-
HWI (Er0 BO3MOXHOCTW OyayT OTKPbLITO
npepnaratecs nyénuke). Ho rnaBHas
Lenb Teneckona — n3y4yeHme actepou-
[0B C LIENbIO MOMCKa MUHEPASbHBIX pe-
CYpCOB.

MDopyM * KHUM * ApXVBbI

Ba, 4OCTAaTO4YHOro

AN15 3anycka Bcex

‘pakeT, koraa-nméo
CTapTOBaBLUNX C

OLfMH NONYKUNOMETPOBBIN
neasiHoM actepons,

E

Co BpeMeHeM Ha HU3KMX OKOI03EeM-
HbIX opbuTax OOo/MKHa OkasaTbcs Lenas
cepusi Takmx «A030pHbix». COBMECTHO
OHW CMOTYT BHMMATENIbHO U3YYUTb Thbl-
CSl4M aCTepoVaO0B, NOAXOAALLMX K 3emie
[0CTaTO4HO 6M3KO, HTOOLI B 0603PMMOM
OyayLEemM K HUM MOXHO Oblfo OTNPaB/sATb
Hepoporune 6ecnuIoTHbIE MUCCUMN.

Cnepylowmi war KOMnaHmm — ro-
CTpolika «nepexsaTymkoB» (Interceptor,
Arkyd Series 200). 3tn annapartbl
OOJIKHbI «yMeTb>» 6JIN3KO NOAXOANTb K
acTepovpgaMm Onsa OeTanbHOro KapTo-
rpadupoBaHus. CApoOeKTUPOBaHbI OHU
OyayT Ha OCHOBEe TOro xe Leo, Tonb-
KO BOOOGABOK MosyyaT OBUraTesibHYyHo
YCTaHOBKY U AOMOJSIHATESNIbHOE Hay4YHOe
obopynoBaHue.

«[lepexBatymkm» CMOryT [OenCTBO-
BaTb BOAVHOYKY M napamu. OHn 6yayT
paccymMTaHbl Ha NOJIEThI K acTeponaam,
KOTOpPbIE BPEMSA OT BPEMEHU CONMXKA-
I0TCS ¢ 3EMJIEN HA PACCTOAHME NOPSAKa
paauyca JiyHHOM opouTbl. Takux 06bek-
TO0B B CONMHEYHOW crucTemMe JOCTaTO4YHO
OO0/IbLLIOE KONMYECTBO (MPUYEM pEry-
JIIPHO OTKPbIBAIOTCS HOBblIE — MpPaBaa,
BCE MEHbLLMX pa3mMepoB).® Mexnay Tem,
OHW MOIYT COAEPXaTb HEMao NPUPOL-
HbIX 6OraTcTB.

JansHenwmin nnaH npegycmarpuvsa-
€T MOZEPHM3ALIMIO Y)Ke OCBOEHHOIO ar-

MOXET
nocnyXxuTb
VNCTOYHUKOM
«KOCMUYe-
CKO1 BOAbI»
obuert
CTOMMOCTbIO
$5 TpJH.

B HacTosuwee
Bpems [0-
cTaBka amTpa
BOJbI C 3emnu
3a npepens!
JIYHHOM OpBUTbI
ctout 6onee 20
ThIC. IONNAPOB

SBIMB Ne10, 2011, cTp. 22

LLInpokoe ncnonb3oBaHne METaIOB NAATUHOBOW MPYNMbI

* CHU3UT CTOMMOCTb 3/1EKTPOHMKM

YBENN4YMT MacwTabbl
anekTpubmKaummn TpaHcnopTa

NOATO/IKHET PA3BUTHE TEXHOSION A,
He BpeasLmx okpyxatoLen cpeae.”

OpnH NoNyKunoMeTpOBbIV acTepous,
6oraTblil NNAaTMHOBLIMY MeTannaMm
CoBpemehHasi CTOWT CBbiLLie
prHFC)HHaﬂ $2,9 Tpnk.
LeHa yHumn rogoBsomn
nnaTuHbl — [006bI4n
Gonee nAaTUHbI
$1500 Ha 3emne

174 o6bema

AcTepouabl MOryT coaep-
XaTb 60/bLIe NNaTUHOBbLIX
MeTannos, 4em BCe 3eMHble
MECTOPOXAEHUS

Paapa60Tka acTePOM/I0B CTAHET OTPACIILIO SKOHOMUKM C -
TPWJIMOHHbIMU O60pOTaMVI n OGeCﬂeHI/IT Hac no4Tn Heorpa-
HWYEHHbIM NCTOYHUKOM LIeHHbIX MEeTasioB U BOAbI NS
,D,aJ'IbHeI;ILIJeI'O POCTa YPOBHSA XXN3HU 1 OCBOEHMNSA KOCMOCa

i, PLANETARY

napaTta. Hoeas aBurarenbHas yctaHOBKa
1 nadepHas cuctemMa CBs3u NMpeBpaTaT
Interceptor B Rendezvous Prospector
(«N3bickaTenb»). JTOT annapar CMo-
XET OTNPaBnATbCA K HaMHOro 6onee
[anekum Tenam — npeanosoXnTensHO
B MNaBHbI nodc acrtepougoB. Komna-
Hua Planetary Resources paccunTbiBaeT
CO34aBaTb U 3anyckaTb Takme MallviHbI
MO HECKOJIbKY LUTYK, 4TO COKpPaTUT pac-
X0Abl HA U3rOTOBMIEHNE N CHU3UT PUCK
npoBania MUCcUn. «M3bickatenn» CMoryT
[eTanbHO aHaIM31POoBaTb acTeponabl —
1X pa3mMep, Maccy 1 coctas. Ha ocHoBe
[AHHBIX, MOJTYYEHHbIX MHOXECTBOM Ta-
KX annapartoB, KOMMNaHNA CMOXET npum-
HATb PELLEHNE O PAa3YMHOCTU MOCINKN K
TEM I MHBbIM «HEBECHBIM KaMHSIM>» [,0-
OblBatOLLX POOOTOB.

OcHoBatenn Planetary Resources
He >XAyT 6acHOCNOBHLIX MNpuUbbLINEn B
CKOPOM BpeMeHU. BnoxeHHble B npo-
€KT OeHbr'n, no nx oueHke, Ha4HyT BO3-
BpallaTbCs 4Yepe3d Aecatunetus. 3arto
NMOTOM MepCneKkTnBbl OTKPOKTCA 3aMaH-
ymBble. Te Xe AparoueHHbIE UK pea-
KO3EeMerbHbIE METas/Ibl MOTYT CTaTb HE
TOJIbKO XOPOLUMM UCTOYHMKOM [oxona.
Mx maccoBas nobbida criocobHa npeob-
Pa3nTb TEXHUKY, OATb TOJIHOK PA3BUTUIO
HOBbIX TEXHOJNIOMMIA, COAeNnaTb OeLlIeBne
COJIHEYHYIO SHEPIE€TUKY N SNTIEKTPOHUKY.

UCTOYHUK:
planetaryresources.com
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Kocmuyueckuii annapat SolO (unnoctpaums).

B Beanxoopuranun
IOCTPOSAT COAHEYHBIN
CIYTHUK

BeﬂI/IKO6pVITaHI/Iﬂ BO3rnaBuT pabo-
Tbl MO CO34aHUNI0 OpPOUTaNIbLHOrO
annapata SolO (Solar Orbiter), koTo-
pbii nogonaet Kk ConHuy Gnmxe Bcex
OCTallbHbIX MEXMIAHETHbIX CTaHLWMA
B pamMKax Mporpammbl UCCNEOOBaHUM
Hallen 3Be3bl.

Mwuccua 3oHpga SolO, B xoge KO-
TOpoM OyayT nosyyeHbl MNOAPO6GHbIE
CHUMKW COJIHEYHOW MOBEPXHOCTU U
NPOn3BEAEHbI Pa3NNYHbIE NSMEPEHUS,
MOMOXET Jly4Lle MOHATb AVHAMUKY Ha-
Lero ceetuna.

EBponerckoe KOCMNYECKOE areHT-
CTBO noAnucano KOHTpakT ¢ Opu-
TaHCkon komnaHwmen Astrium UK Ha
co3gaHue CryTHuKa, 3anyck KOTOpOo-
ro 3annaHmpoBaH Ha 2017 r. Ctou-
MOCTb 3TOr0 KOHTpakTa — CcamMoro
KPYMHOro 3a BPeMs CyLLECTBOBaHUS
OpPUTAHCKON KOCMWYECKOW OTpaciun
— oueHuaeTca B 300 miaH. eBpo. Ero
3akJito4yeHme ObIIo NPUypoyeHo kK 50-
NIeTuo 3arnycka nepBoro 6puTaHCKo-
ro MCKYCCTBEHHOIO CNyTHUKA 3emMau
Ariel-1, cocTosiBwerocss 26 anpens
1962 .

«Coro3 TMA-22»
COBEPIINA TIOCAAKY

27anpenﬂ 2012 r. B 8:18 UTC (12

YacoB 18 MWHYT MO MOCKOB-
CKOMY BPEMEHN) NPON3BEAEHA OTCThI-
KOBKa MUIOTUPYEMOIrO TPaHCMOPTHOIO
Kopabnsa «Coto3 TMA-22»" oT Moay”ns
«[Monck» MexaoyHapogHOM KocMu4ye-
ckow ctaHumn. B 10:49 UTC gguratenu
Kopabnsa Obiv BKOYEHbI HA TOPMO-
xeHune. OTpaboTaB MoONOXeHHble 258
CeKyHA, OHM coobwumnu emy Heobxo-
OVMbIA ANs cxona ¢ opOuTbl UMMYNbLC.
lMocagka cnyckaemoro amnnapata c
KOCMOHaBTaMn AHTOHOM  Llkanne-

"BMB Ne11, 2011, cTp. 25

BB
2012 main

CI'IyCKaeMbIﬁ arirapar KoCMu4ecKkoro Ko-

pabns «Cow3 TMA-22» ¢ pOCCUCKUMN
KOCMoOHaBTaMy  AHTOHOM  LLIkariepoBbiM,
Anatonnem UBaHULLNHBIM Y aMepPUKaHCKUM
acTpoHaBToM [laHnenom bepb3aHKoM coBep-
UM yCreLwHyto nocaaky 27 anpessi.

pOBbIM, AHATONMMEM VIBAHULLIVHBLIM U
acTtpoHaBToOM [3Hnenom bepb6aHkom
(Daniel Burbank) coctosanace B 15 ya-
COB 45 MWHYT NO MOCKOBCKOMY BpeMe-
HM B 88 KM CeBepPO-BOCTO4YHEE ropoaa
Apkanbik (KasaxctaHn). [Npooomkitens-
HOCTb nmoneta coctaBuna 165 cytok 7
yacoB 31 MUHYTY.

Poccusa Ao 2030 ropa
AOASKHA ITPEOAOAETH TPH
«KOCMUYECKUX pyOeska»

q)e,uepaanoe KOCMMWYECKOE areHT-
ctBO Poccum («Pockocmoc») ony-
ONMKOBaNIo Ha CBOEM canTe MNpPoekT
«CTpaternn pas3BuUTUS KOCMMUYECKOM
pestensHocTu Poccum oo 2030 ropa n
Ha OanbHenwylo nepcnekTuBy». [po-
eKT Obl1 noaroToBneH paboyein rpyn-
nor noj PyKOBOACTBOM 3KC-MaBbl
«PocaBnakocmoca», a HblHE rnaBbl
Hay4YHO-TEXHMYECKOrO0 COBETA rOCKOP-
nopaunu «PoctexHonorum» lOpus Kon-
TeBa. 6 MapTa TEKYLEro roga npoeKkT
Obln 0A00pPEH Ha 3acenaHum Konnernm
«Pockocmoca», npencrtaBnieH B npa-
BUTENBLCTBO PD 1 B HacTosiLee Bpems
NPOXOAMT COrnacoBaHME C 3auHTepe-
COBaHHbLIMM OpraHamMu WCMONHUTESb-
HOW BNacTu.

OpHa 13 rmaB npoekTa cTpaTernuv
nocesilleHa onpeaeneHHbiM  pybe-
Xam, KOTOpble pOCCcuicKass KOCMO-
HaBTWKa OOJIXKHA NPeoaoseTh, a Takxe
OXuaaeMbiM B X04€ WX AOCTUXEHUS
pes3ynbraTtam.

B yacTtHoCcTU, ron 2015-1 o6o3Ha-
4YeH B MpoeKTe cTpaTernn kKak pybex
BOCCTAHOBJ/IEHNS1 BO3MOXHOCTEN. Ero
DOCTUXKEHNE OnpenenseTcs  BbIMoOJ-
HEHNEM YXe OENCTBYIOLLMX NpOorpamMm
Nno BCEM HanpaB/IEHNSM KOCMUYECKOMN
0esTenbHOoCTU.

Cpeov Takux HanpaBneHun Ha3Ba-
Hbl: 3amnycK CMNyTHUKOB B WHTepecax

9KOHOMMKN, Hayku U 0OOPOHbI, CO-
XpaHeHune I'I03I/ILI,I/II7I Ha PbIHKE KOCMWU-
YeCKMX YCINyr, 3aBepLUEHME CTpPOU-
TenbcTBa U obecrneyeHne MyckoB C
KocmMoapoma BoCTOYHbIN, BOCCTAHOB-
JIEHNE MPOMBILLJIEHHOrO MoTeHumana
oTpacnu.

3arem, cornacHo npoekTy, crnenyet
pybex 3akpenneHuss BO3MOXHOCTEN
(2020 r.). Poccusa pomkHa yTBEpANTb-
C4a B rpynne Beayumx KOCMUYECKUX
JepXaB No BCEM OCHOBHbIM HanpasJe-
HUAM KOCMUYECKOW aesatenbHocTu. B
X0[4€e OOCTUXEHUNSA 9TOr0 9Tana, B 4acT-
HOCTW, MNpPeKpaTuTCsa aKcryaTauus
MKC un ctaHuma 6yneT noarotoBneHa
K ynpaensieMoMy Crycky C opOuTbl, a
Takke 3aBEepLUMTCS MPOEKTUPOBaAHME
TSXKENoro nuiaoTupyemMoro Kopabns
HOBOro nokoneHua. Poccua posmkHa
obecneynTb CBOE y4acTue B MexayHa-
POOHbIX MporpaMmmax Mo uccreposa-
HU0 Mapca, BeHepsbl, opyrux ten Con-
HEYHOW CUCTEeMbl, 3aHSATb Beayllyto
nosunumMio B Koornepauum C pasBuBalo-
LYIMUCS CTpaHaMu, peLunTb npobnemy
NMOArOTOBKM KagpoOB AJii OTEYECTBEH-
HOM KOCMUWYECKOWN OTpacsu.

Cnepytlowmin aTan — pybex npo-
pbiBa (2030 r.). K aTOMy BpemeHu 6y-
OyT padpaboTaHbl U HAYHYT peann3o-
BbIBaTbCH MacLUTabHble MPOEKTbl MO
MCMONIb30BaHMO ONNXHEro Kocmoca,
MCCNeAoBaHUIO U OCBOEHUIO AasibHe-
ro KocMoca, A0/IXXHO ObITb 3aBEepLLEHO
co34aHne Moaenu 3eMHON aKocucTe-
Mbl. Kpome npoyero, Ha4HeTcs 0CBO-
eHne BbICOKUX OKOJIO3EMHbIX Op6I/IT
cpencrtesaMy NUIOTUPYEMOM KOCMO-
HaBTUKN N peann3aumna MacLUTabHbIX
acTpodn3nNYEeCKmX NCCNeLOBaHUN,
n3yyeHnss CoslHUA W OKOJIO3EMHOIO
KOCMMYECKOro MpOCTPaHCTBa C Mpwu-
MEHEeHMEeM KOCMUYEeCKMX anrnapatos.
MnaHupyeTca Takke npoaoKeHNE
vccnenoBaHu JyHbl, B 4HaCTHOCTU —
OCYLLECTBJIEHME NUIOTUPYEMOM MUC-
CUM, BKJIOYAlOWLEN BbICaaKy KOCMO-
HaBTOB Ha ee NOBEPXHOCTb.

Mepuon nocne 2030 . — pas3sBu-
Tve npopbiBa. OH npepycmaTpuBaeT
JanbHENLLYIO peanu3aumio nporpamm
OCBOEHUSI BNMXKHEro Kocmoca, npoek-
TOB B 0051aCTU acTpoPu3nkn, nccne-
noaHuii ConHua, perynsipHble NoneThl
Kk JlyHe, a Takxe nonHomacluTabHoe
yd4actme Poccum B MexXOyHapoaHom
Koonepauun npwun noarotoeke n OcCy-
LECTBNEHN MNUIOTUPYEMOrO nosneTa
Ha Mapc.

o matepuanam PegepasibHOro
KOCMMYecKoro areHTcTea Poccuu.

http://wselennaya.com



ESA HamepeHO OTIIpaBUTH
30HA K KpYITHEUIIEeMy
cnyTHUKY IOmmrepa

EBponeMCKoe KOCMUYECKOE areHT-
ctBO (ESA) 0006pWI0 NPoeKkT Muc-
cum JUICE, 4tO pacwumndpoBbIBaeTCS
kak JUpiter ICy moon Explorer — «uc-
cneposatenb nefsHbix NyH Onutepa».
MporpammHbIi  komuTeT ESA  otman
NPEAnoYTEHNE 3TOMY MPOEKTY MNepeq,
OBYMS opyrumu — obcepBaTopuen ons
novicka rpaBuUTauMoHHbIX BosH NGO
(New Gravitational Wave Observatory)
1 peHTreHoBckuM Teneckonom ATHENA
(Advanced Telescope for High-Energy
Astrophysics).

[Mpegnonaraetcs, 4TO eBPONEencKui
annapar ctapTyeT B uioHe 2022 r. 1 ao-
cturHet cuctemsbl Onutepa B 2030 L
[Mocne aT0ro B TE4EHUE MUHUMYM Tpex
JIET OH OYAET NPOBOANTL NCCNENOBAHNS
ra3oBOro rmraHTa M ero CryTHUKOB —
EBponbl, laHnmena' v Kannucto. CHa-
yana 6ypeT m3ydatbcs atMocdepa u
mMarHmtocdepa camon nnaHeTsl. [Nocne
9TOr0 BHUMAaHVE 30HAA «MEPEKITIIOHNT-
cs1» Ha KannmcTo: aToT CnyTHUK UHTEepe-
CEH TEM, YTO MO MNJIOTHOCTW KPaTEPOB Ha
CBOEN MOBEPXHOCTU SBNSIETCS OAHUM
n3 nuagepoB B ConiHeYyHon cucteme.?
3atem JUICE aBaxabl nponeTnt B6M3u
EBponbl, 4TOObI MPOBECTU U3MEPEHUS
TOJILLMHBI TEAAHON KOPbl 9TOW NyHbI U
BblOpaTb Hanbosiee MHTEPECHbIE MECTa
ons nocagku 6yaywmx muccuii. Hako-
Heu, B 2032 . JUICE BbiiaeT Ha opOu-
Ty BOKpyr [aHMmMepna, KOTOpbIA CTaHeT
rMaBHOWM Lenblo NpoekTa, U N3yy4nT ero
NEASHYIO MOBEPXHOCTb, a TAKXE TO, YTO,
BO3MOXHO, HAXOAMTCH N0, HEN — OKe-
aH xuakon soabl. Kpome Toro, NaHumen,
ABNAETCA E€OWUHCTBEHHbIM CMYTHUKOM
nnaHeTbl CONHEYHOM CUCTEMbI, FEHEPU-
PYIOLLMIM MOLLHOE MarHUTHOE nosne, rno-
3TOMY OCOObIi MHTEPEC NPencTaBNAeT
LeTanbHOe M3y4eHne ero B3aMOLEWN-
CTBUS C MarHutocgepon Konutepa.

PaHee ESA paspabaTbiBano Muc-
cuio Laplace (EJSM — Europa Jupiter
System Mission, «EBponeiickas muc-
cua Kk cucteme tOnmtepa»), B pamkax
koTopor B 2020 r. nnaHupoBanca 3a-
MYyCK HECKOJIbKMX KOCMMWYECKUX ar-
napatoB npu ydactun PP, NASA un
ANOHCKOro KOCMWYECKOrO areHTcTBa
(JAXA). Poccusa otBevana 3a ctaHUMIO,
KOTOopas A0JiXHa Oblia ONyCTUTLCS Ha

" BMB Ne3, 2005, ctp. 14
2BIB Ne1, 2006, cTp. 24

MDopyM * KHUM * ApXVBbI

noBepxHOCTb EBponbl — Hambonee
NnepcnekTMBHOro C To4KM 3peHnda no-
MICKOB MPU3HAKOB XU3HU IONUTEPUAH-
CKOro CrnyTHuKa. Ha Hen nop Tonctom
NeasHOM KOPOW CyLUEeCTBYET XMUOKWUMA
OKeaH, rge, BO3MOXHO, 0OUTaIOT Xu-
Bble opraHmamsl. OgHako EBpona aBu-
XETCHA BHYTPU PaAMaLMOHHBbIX MOSICOB
IOnuTepa, 4To YpEe3BbIHAHO YCIIOXHSA-
eT aKcneaguumio K Hen. B ntore npoekTt
EJSM 6bin 3akpbIT nocne Toro, kak nu3
Hero Bbilwna NASA (npexae Bcero, ns-
3a HepgocTaTka GUHAHCUPOBAHUS).

YyeHble PELLVI NEPEHECTU aKLIEHT
Ha Opyron cnytHuk — [aHumen, roe
Nnof, MHOrOKWUIOMETPOBLIM C/IOEM JibAa
Takke MOXET CyLleCTBOBAaTb OKEeaH.
MIMEeHHO 3TOT cnyTHMK OyaeT rnaBHOM
uenbio JUICE (B MeHbLUelr cTeneHn —
Kannucto n EBpona). Poccuiickue cne-
LMannCTbl HAMEPEBAIOTCH CO34aTh AN
npoekTa annapaTt, KOTOpbI/Ai COBEPLUUT
nocagky Ha MnOBEPXHOCTb laHumepa.
Mocano4HbIn 30HA, A0SIXKEH OyOeT HaTn
CBMOETENbCTBA CYLLECTBOBAHUS MOA-
NeAHOro okeaHa, OnpeaesvTb TONLNHY
€ro negsiHoro nNoKpoBa, OLLEHUTL CENC-
MWYECKYIO aKTMBHOCTb, WCCNenoBaTb
XnMmyeckne n Gusn4eckrue CBOKMCTBa
NMOBEPXHOCTW, MPOaHaNM3npPoBaTb CO-
CTaB NbAa N MUHEPAJIbHBIX NMPUMECEN.
Kpome ToOro, annapat OyoeTt uckaTb
cnenbl BbiMepLUer nMbo CyLLeCcTBYHO-
LLEN XN3HU Ha MOBEPXHOCTU 1 B MOAMO-
BEPXHOCTHbIX MOJIOCTSX.

Mnanupyetcs, 4yto JUICE Gynet 3a-
nyLLeH eBponernckon paketom Ariane 5,
a POCCUMCKOM NMOCAA0YHbIN 30HA, — C
MOMOLLBIO PAKETbI-HOCUTENS «[TPOTOH>,
C TakMM pacyeToMm, 4YToObl NMPUOLITL B
cuctemy lOnutepa u npmnbaMsnTbLCA
K opbuTte laHMMena nocne Toro, Kak
JUICE 3aBeplunT noaroTOBUTESNbHYIO
(pasBenpiBaTeNbHYIO) YacTb 3aKcneau-
ummn. Mmnccusa JUICE cTtaHeT YacTblo eB-
ponerickorn nporpammbel Cosmic Vision,
paccumTaHHom Ha 2015-2025 rr.

Mpn o04eBNMOHOM BaXHOCTU MUC-
cnepoBaHunii  COJIHEYHOW CUCTEMBbI,
[Aaneko He BCe acTPOHOMWYECKOe
CcoobOUIeCTBO eanHOoOyLHO noaaep-
XUMBaeT peweHne ESA no yrBepxae-
Huto muccum JUICE. Tak, He3aponro
0O TMPUHATUS OKOHYaTEeNbHOro pe-
LeHns Obl1a co3gaHa MHUUMATUBHAS
rpynna B noaaep>XKy NpoekTa peHTre-
HoBckoro teneckona ATHENA. Coot-
BeTCTByloLlee obOpalleHne B TeYeHue
CYTOK MOANncan OKOJ10 ThiCS4YM NPO-
deccnoHanbHbix aCTPOHOMOB (cpeau
KOTOPbIX 3HAMEHUTbLIN BpUTaAHCKWUIA
Kocmonor MaptuH Puc n poccuiickui

JUpiter ICy moon Explorer (nnntoctpavumsi).

acTtpoduank Pawma CiloHsieB), a B 06-
LLLEeN CNOXHOCTM Mo, HAM YAanoChb CO-
6paTb 60nee 1500 nognucei.

Hn opgHO KpyrnHOEe KOCMMYecKoe
areHTCTBO He MJIaHUPYET BbIBOAWTbL Ha
0opOUTYy PeHTreHoBCcKMe obcepBaTopumn
B 2020-x rogax. Takum obpasom, npu
HanMuMM aHTeHHoro maccuBa ALMA?®
ons cyOMUNIMMETPOBOro U pednek-
Topa JWST* pona  onTU4eckoro/wH-
dpakpacHoro Jamana3oHoB, MUPOBas
aCTPOHOMUS COBCEM He OyaeT MMeTb
CEepbe3HOro WHCTPYMEeHTa pAafis  uc-
CNnegoBaHUn  BbICOKOSHEPreTU4YecKom
yactu cnektpa. KoHeyHo, rpymnbl CO-
NPOBOXAEHWS CYLLECTBYIOLLMX KOCMU-
4eCKMX PEeHTreHOBCKMX TeJsieCKonos —
Chandra n XMM?® — HepaBHO 00bABUN,
4yTo 06e obcepBaTOPUN BrOSIHE MOIYT
npopabotate Ha opbute ewe 10-15
net. Ho yxe ckopo oHM ByayT oTcTaBaTb
no BCEM napameTpam OT TOro, 4To Tpe-
oyeTtcs ons apPEKTMBHONM COBMECTHOM
paboTbl ¢ JWST n ALMA. A ob6cepBaTo-
pus ATHENA Ha nopsigok npeBocxoout
Chandra 1 XMM o BCeM TeXHUYECKUM
XapakTepucTukam.

BmecTe ¢ TeM, pa3paboTka NpoekToB
NGO n ATHENA 6yaneTt npoaoikeHa, 4To
NO3BO/INT 3TUM MUCCUSM B OynyLiem
npeTeHaoBaTh Ha BK/OYEHME B MiaHbl
KOCMWYECKMX areHTCTB.

UCTOYHUK:

JUICE is Europe’s next large science

mission. — ESA Press Release,
2May 2012.

SBMB Ne11, 2008, ctp. 12; Ne7, 2011, cTp. 25
4BIMB Ne10, 2009, cTp. 10
5BIMB Ne7, 2008, cTp. 4
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Ha atom nsobpaxeHun rnokasaH KpPYnHEHLLNA M3 HeaaBHO 0BHaPYXXEHHbIX JIyHHbIX rpabeHoB, pacrosio-
JKEHHbIi Ha BO3BbILLUEHHOCTY Ha 06paTHoVi CTOpoHe JlyHbl. Ero wwmpuHa MmectamMu npeBbIlLaeT MnoIKuIo-
meTpa, a riybuHa, Bbl41csieHHas rno gaHHbIM y3koyrosibHoli kamepsbl (NAC) kocmuyeckoro annapara LRO,
aocturaet 20 m
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CONHEYHASI CUCTEMA

/\yHa HE TONbKO CKNMaAETCAH

Eu.l,e CpaBHUTENbHO HeJaBHO nna-
HEeToNorM cuYuTanu, 4YTOo rnocne
CBOEro BO3HWKHOBeHUs 6Gonee 4
MApAa. net Hasapn JlyHa nmocTteneHHo
oCTblBana M Npu 3TOM HENpepbIBHO
cXumanacb, M3-3a 4ero Ha ee no-
BEPXHOCTU BO3HMKANIN XapakKTepHble
ckflaayaTtble CTPYKTypbl (HagBuru).!
Okaszanocb, 4TO Ha camMOoM [ferne kap-
TUHA JNYHHOW 3BOJIIOLUUM HECKOJbKO
cnoxHee. Ha cHuMMKax KOCMUYecko-
ro annapata Lunar Reconnaissance
Orbiter (NASA)? 6bli1 0BHapyXeHbI
[oKasaTenbCcTBa TOr0O, 4TO OTAEb-
Hble y4acCTKM JIYHHOW KOpbl CO Bpe-
MeHeM, HaobopoT, npeTeprnesanu
pacliMpeHue, MpuYemM HeKoTopble
M3 HUX «Nepexuin» ero BCEro He-
CKOJIbKO [ECATKOB MWJIJIMOHOB NeT

TBMB Ne9, 2010, cTp. 20
2 BIMB Ne6, 2009, cTp. 2; Ne11, 2010, cTp. 5
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Ha3ag — 9TO WCK/IOYUTENbHO Maso
NO CPaBHEHWUID C MNPOAOIKUTENBHO-
CTbiO CYLL,ECTBOBAHUS HALLUEro ecre-
CTBEHHOrO CrnyTHMKa. [laHHas Haxon-
Ka O3HayaeT, 4TO NpPeAnoIoXEHNE O
«MepTBOCTU» JlyHbl (NpekpawieHumn
Ha Hel TeKTOHUYECKOW N SHO0reHHOMN
aKTUBHOCTU), CKOpEee BCEro, He COOT-
BETCTBYET OENCTBUTENILHOCTN.
Moapo6bHOCTM  OTKPbLITUS  ObiNK
ony6anKoBaHbl B MapTOBCKOM HO-
Mepe XypHana Nature Geoscience.
XapakTepHble MpocefaHnsa JyHHOW
NOBEPXHOCTU (Tak Ha3blBaeMbl€ «rpa-
OeHbl»), npepcTasnswowme cobon

NPOTAXEHHble YrnybneHus, orpaHu-
YeHHble C OBYX CTOPOH KPYyTbIMU yTe-
camun, yganocb cdoTtorpadupoBaTb
C NMOMOLLbIO KaMepbl BbICOKOTO pa3-
peweHua LROC, ycTaHOBNEHHOW Ha
6opTy amepukaHCKoro 3oHaa (Ha ee
netanu pasMepom

CHUMKax BWOHbI

MEHbLIE MeTpa). Takme CTPYKTypbl
MOTYT BO3HUKHYTb TOJIbKO B MecTax,
roe nBa COCeaHMX y4acTka Kopbl pac-
XOAATCS, NPUBOAUMbIE B ABUXEHUE
KakMMMU-TO TMoKa He W3YyY4eHHbIMU
npoueccamm B Hegpax JlyHbl. IOTO
3HAYUT, YTO, KPOME CXaTus, Bbi3BaH-
HOFO MeJJIEHHBbIM OCTbIBAHMEM, Ha
HEN — MO KpamHen mepe, Ha OTAESb-
HbIX y4acTkax — HabnogaeTcs Takxe
paclinpeHne, conpoBoxgaemoe 06-
pa30BaHNEM XapaKTEPHbIX MPOBAJIOB.
Bno6aBok 3TO yka3biBaeT Ha TO, YTO
CWJbl, OTBETCTBEHHbIE 3a CXaTue, He
Tak y>X BEJIMKM — WUHAYE UX HE MOIIN
Obl MpeonosieTb «pasgBuratroLme»
CWIbl, U NIYHHbIE rpabeHbl Hukorga bl
He o6pa3oBannCh.

Mapk PobuHcoH (Mark Robinson,
Arizona State University) — pykoBo-
outens rpynnbl 06paboTkm MHbOP-
Maumu, nonydyaemoi kamepoin LROC
— cKkasaJs, 4To Haxoaka rpabeHoB Ha
JlyHe cTana ofns Hero B HEKOTOPOM
cmMbicne ciopnpudomMm. OH cpady gan
pacnops>XeHne npoBeECTU
CTEPEOCHLEMKY  PErnoHa,
4yTOObLI MO3XeEe co3JaTb ero
TPEXMEPHYIO KOMIMbIOTEP-
HYI0O MoOenb. «3TO Tak
MHTEepPecHOo, koraa Bbl 06-
HapyXVBaeTe HEeYTo Co-
BEPLUEHHO HEOXUAAHHOE...
a Bedb C BbICOKMM paspe-
LUEHMEM OTCHATO MOoKa 4YTO
MEHbLLE MOMNOBUHbI JIYHHOW
noBepxHocTu! CKONIbKO HaMm
elie npeancTouT mccneno-
BaTb!» MPOKOMMEHTU-
poBan OH HOBOE OTKPbITUE.
M, kak 0O6bl4HO, OHO MO-
CTaBWNO nepen Yy4YeHbIMU
O4YepenHor HENPOCTOM BO-
npoc: OyayT N eLle UMETb
MECTO 3nuM30oabl paclun-
PEHUS Yy4aCTKOB JIYHHOM
KOpbl, WX MNocnegHue ns3
HuUXx 3aBepwwunmcb 40-50
MJIH. NeT Ha3aA, 1 C TeX Nop
JlyHa uMcnbITbIBAET TOJIbKO
cxatme? BoamoxHo, oTBeT
Ha HEero MosBUTCS B XOA4€E
crneaoylwmx MUCCUN K Ha-
LeMy CAYTHUKY...

UcToyHuK:

NASA Spacecraft

Reveals Recent Geological
Activity on the Moon.
Published by Klaus
Schmidt on Tue Feb 21,
2012, NASA.

http://wselennaya.com
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[lpr3HaKn *nN3Hn
B «MenensHOM CBeTe»

Paspa6aTb|Ba9| MeTO bl MONCKA XN3-
H/W Ha [Opyrux rjaHeTax, Y4eHble
BMOJIHE 3aKOHOMEPHO MbITAIOTCS MPO-
TeCTnpoBaTb NX HA O6beKTe, rae Xn3Hb
3aBejOMO MPUCYTCTBYET — TO €CTb Ha
Halueln 3emne. Camblii 04EBMAOHbINV CMO-
co0 TakoW MNPOBEpKN — HabMoaeHus
€€e «CO CTOPOHbI» C MOMOLLbIO NPUBo-
POB, YCTAHOBJIEHHbIX HA MEXMIaHETHbIX
cTaHumsx.! Mpynna acTpoHoMoB, pabo-
Taowmx Ha OyeHb Bonbliom Teneckone
EBponelickoii KOxHon obcepBaTopum
(VLT ESO), obHapyxuna, 4To Afas mno-
[0OHBIX TECTOB COBCEM HEOOA3aTENIbHO
OTMpaBfsTb B KOCMOC [A0POroCTosILLME
annapatbl. JloctaTo4HO B onpege-
NNeHHoe BpeMda HauesinTb Ha3eMHble
VHCTPYMEHTbl Ha Hall E€CTECTBEHHbIN
CMYTHWK, CBETOM KOTOPOro YesioBeye-
CTBO JIOOYETCS Y>KE COTHU ThICSY JIET.
Korga JlyHa umeeT ¢asy y3koro cep-
na (He3a[onro A0 NepBO YHETBEPTU U HA
NPOTSXKEHNM HECKOJIbKUX OHEN nocne
rnocnenHen 4eTBepTun), ¢ 3eMnu MOXHO
YBUOETh, YTO €€ YaCTb, HE OCBELLEHHAs
ConHuewm, Bce paBHO crnabo CBETUTCS,
«[OOMONHAS» Cepn OO0 LEeNoro Amcka.
Takon addpekT, Ha3blBaeMbI «neresb-
HbIM CBETOM>», BbI3BaH TEM, YTO Ha 3Ty
yacTb JlyHbl MOMAQAOT COJSIHEYHbIE
Jy4n, OTPaKEHHbIE Hallen MIaHeToi.?
ViccnepoBartenu BNoHE NOrMYHO Npea-

TBMB Ne1, 2003, ctp. 19; Ne4, 2005, cTp. 25; Ne12,
2007, ctp. 20
2BMB Ne10, 2008, ctp. 40

CnekTp, coaepxawimin

uckomble [ |

NNHN NOMOoLUEeHUsA

MONOXNNN, 4TO OHU O0JIXHbI

HECTN «ChneKTpalJibHble OT-
nevyaTkn» XMMNYECKUX Be-
LecTB, coaepXalnxca B

3eMHoM aTtmocdepe U CBS-
3aHHbIX C LOedATeJIbHOCTbIO
>KMBbIX OPraHN3MOB.

MowHocTu VLT, KoTopbI
npencraBnsgeT cob0om YeTbl-
pe COBMECTHO paboTaloLLmx
8-MeTpoBbIX pedrekTopa,
YCT@HOBJIEHHbIX Ha YUJINN-
ckom nnato lMapanan, oka-
3aJ10Cb A40CTATO4YHO, YTOObI
YNIOBUTb B CNEKTpe nenesyibHoro ceeta
JIMHUN KMCNopoaa, BOASAHOro napa,
yrnekmcnoro rasa. paega, camu no
cebe OHU elle He SBNSIOTCA HaOEeX-
HbIMU «NPU3HaKaMnN >XNU3HU». Bonee
VHTEPECHYIO WHGOPpMaLMIO Npeao-
CTaBUM NONSIPUMETPUYECKME NCCTEe-
A0BaHUA, 4eTKO yKa3blBaoLwine Ha TO,
yTOo 3emMnsa umeeT atmocdepy ¢ nepe-
MEHHO 06/1a4HOCTbIO, MOPSA U OKea-
Hbl, @ TaKXe PacCTUTEJIbHbIA MOKPOB.
MpuyemMm un3MepeHHble nonapmusaLm-
OHHbIE XapPakKTEPUCTUKN U3MEHSANINCH
B 3aBMCMMOCTW OT Ce30Ha 1 OT TOro,
Kakoe Mnonyliapue Hallewn niaaHeTbl B
[aHHbIA MOMEHT obpalleHo kK JlyHe,
TO eCTb CTOPOHHUI HabnogaTenb M3
aTON MHPOpMauuM Mor Obl coenatb
BbiBO4, 4TO BOAa W PaACTUTEJIbHOCTb
pacnpenenexbl Mo 3eMHOM NOBEPXHO-
CTU HEPABHOMEPHO.

Ba3oBblIli CnekTp

CoJIHLUEe — eAMHCTBEHHbIVi 0ObEKT B HaLUMX GMXarLluuX OKPECTHOCTSX, CAMOCTOSITE/IbHO

uasnyqarLmi B BUAMMOM Aunana3oHe criektpa. Bce octanbHblie Tena CO/HEYHOV CUCTEMBbI

CBETHATCS] OTPaXeHHbIM CBETOM, KOTOPbI HeceT B cebe nH@popmMaLmio O CBOVCTBax UxX Mo-
BEPXHOCTU 1 ra3oBori 060J104Ku (Npy Haau4Ymm TakoBowi). CpaBHEHWE CriekTpa COTHEYHO-

ro n3Jy4eHusl, HeroCPEeLCTBEHHO OTPAXEHHOIro OT JIyHbl, C U3JTyHEHUNEM, «I0 MyTu» K Heu
nonasLnM Ha 3emsio, AaeT BO3MOXHOCTb rnpencraBnTb, Kak Halua riiaHeta BblrnganT 415

CTOpPOHHero Hablogaresns.

MDOopyM * KH/M * ApXVBbI

Kak 3ametun no 9TOMy MOBO-

Oy COTpyOHWK CEBEPOUPIaHACKOM
obcepBatopun Apma CtedaHo ba-
Hbionlo (Stefano Bagnulo, Armagh
Observatory, Northern Ireland, United
Kingdom), nonapumeTpus B uccneno-
BaHUSX 3K30MaaHeT 0COOEHHO BaxHa,
MOCKOJIbKY Ha3eMHble N KOCMUN4YecKkmne
TeNIecKonbl Noka 4To ¢ 60MbLUNM TPY-
AOM No3BONAKOT yNOBUTb B MOLWHOM
OpEeO0Jsie CUAHUS LEHTPaNIbHOW 3BE3bl
cnabbli 611K ee nnaHeTonogo6HOro
cnyTHuka.® OgHako B MONSPU30BaH-
HOM CBETE, UMEIOLLIEM OMNpeneseHHY0
OpPUEHTALMIO MIOCKOCTM pacnpocTpa-
HEHWS 3NEKTPOMarHUTHbIX BOJIH, 3TO
coenatb HaMHOro npotuie. Paszpaba-
ThbiBa€Mbl€ B HACTOSILLLEE BPEMS BbICO-
KOTEXHOJIOTn4YHble OeTeKTOpbl, npea-
Ha3HaYeHHble 019 yCTaHOBKM Ha VLT,
[OMNONHUTENBHO 0bneryar aTy 3agauvy.

Euwile ©6Gonee MHoroo6eulaioumm
BbIMMAOUT UCMNOJIb30OBaHME HOBbIX Me-
TOOOB HabNOEHMA Ha CTPOSLLEMCS
YpessbiyariHo bonbliom EBponenckom
Teneckone (E-ELT) ¢ cocTtaBHbiM 42-
METPOBbLIM 3epkanomM.* HecmoTpsa Ha
OrFPOMHBIV AnaMeTp 00beKTMBa, Aaxe
ero paspeLuainoLlas criocobHOCTb Oy-
[EeT Janeka oT Toro, 4ToObl Henocpea-
CTBEHHO «yBUAETb» AETaNN NOBEPXHO-
CTU 9K30MnaHeT, 0COBEHHO CPaBHUMBbIX
no pasmepam C 3emMyen. ITO 3HAYMT,
4YTO YCOBEPLLUEHCTBOBAHNE CMEKTPO-
CKOMUYECKUX U MONSAPUMETPUYECKMX
TEXHONOIMNN MNPOLOJIKAET OCTaBaTbCSH
rNnepBoOYEepPenHON 3afavyert aCcTPOHO-
MOB, 3aHUMAIOLUNXCSA UCCNenoBaHUsA-
MK nnaHeT 3a npeaenamu ConHeYyHomn
CUCTEMBI.

SBMB Ne11, 2008, cTp. 2
4BIMB Ne7, 2010, ctp. 14; Ne10, 2011, cTp. 36
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1929 r.

EeTs aH IJIaHeTH Y 3Be3jx?

MN.9xoenesa.’

C,u,aBme nop ycTaHOBWJICS B3NS,
4YTO Kaxgoe M3 Tex OTAANIEHHbIX
COJHL, KOTOPbIE Mbl Ha3bIBAEM 3BE3-
AaMn, OKpPyXeHO CBOMMWU MnJiaHeTaMu,
M 4YTO TOMbKO OANbHOCTb PACCTOAHUSA
MewaeT BUaeTb Ux gaxe B CUJIbHEN-
e Teneckonsl. MbiCnb 9Ta, BNepBble
BblCKa3aHHas [xopaaHo bpyHO (B KOH-
ue XVI Beka), Hawna nogkpenneHme B
rmnoTese MPOUCXOXOEHUS  NjaHeT
JNannaca.* CornacHo ein, nnaHeTbl 06-
pa3oBanMcb caMmm cob0io 13 BeLLLecTBa
COJIHLA, €CTecTBEHHO Obl10 MO3TOMY
NPVHSATb, YTO BCE NMPOYME COSHLLA BCe-
JIEHHOW nopoaMnn B MNpouecce 9BO-
JIOLMM TaKylo Xe CEMbIO MJIAHET, KaK U
Hawe conHue. lNMo3gHenwmne nceneno-
BaHUs 06HAPYXWIn, 0aHaKo, HECOCTO-
ATEeNbHOCTb rMnoTe3bl Jlannaca. Kak n
paHee BbiCckasaHHas runoTtesa KaHTa,
OHa He TOJIbKO He JocTaTo4YHa a/1s 00b-
SICHEHUS HabaaeMbIX GaKTOB, HO U
HEBO3MOXHA MEXaHUYECKN: COJSHLE
HEe MOXeT NopoanTb niaaHeTbl OAHNMN
Wb cobcTBeHHbIMM  cunamn. OHo
JINLLb B TOM clly4ae Moro Obl OTAENUTb
OT cebs YacTb BellecTBa aj19 obpaso-
BaHUS MiaHeT, ecnn Obl NOABEPrIOCh

" ABTop — I1. flkoBneB. Mo cTaHgapTam Tex 1eT, ecnu
6bl aBTOPOM Obifia XeHLwmHa, 6bi10 Obl HanMcaHo:
«[1. flkoBneson». B octansHOM TekcTe opdorpadus
Takxe coxpaHeHa. (Mpum. pepgakummn)

* TunoTesy 3Ty 06bIMHO Ha3biBalOT «KaHTo-Jlanna-
COBOW», cymTas ee aBTopom KaHTa Hapsigy c Jla-
nnacomM. OpHako, Hukakon «KaHTo-JlannacoBoi»
rmnoTesbl He cyuwiectByeT. o yyeHumto KauTta, 13
nepBoObLITHOM XaoTuyeckon cybcTaHumm obpasoBa-
JIMCb CHayana niaHeTbl, a 3aTemM OCTanbHas mMacca
cryctunach B coniHue. Jlannac, cnycts 40 neT, BbICTy-
nwun, HesaeBnucmMmo OT KaHTa, ¢ Apyroto rmnoTeson, no
KOTOPOW OT packasleHHOro BpaLLaloLLEerocs ra3oBoro
Lapa ConHua nocnenoBaTenbHO OTAENANNCH KOJb-
La, cryLiaBLuMecs 3aTem B niaHeTbl. Kak Buanm, obe
rMnoTesbl HAKaK He MOTyT ObiTb 06bEAMHEHBI B OHY.
O6LLee B HUX N OAHO — MAest 3BOOLMU MUPOB.
Bonee 4yem BEpPOSAITHO, 4TO OOHA M3 CTONKHYBLUNXCS
Macc unm obe oHM OblInM TemMHble Tena, ymepLune
COJIHLQA, KaKMe W HblHE KpyXaT HeBUAMMKaMu Mo-
cpeov 3Be3A,. BeposTHO, 3To No Tow e NpuynHe, No
KaKOW YNCIO NOAEN, XUBLUNX 0 HAC, AaNneKo NpeBbI-
LLIAET YMCNO NIOAEN, XUBYLLMX TENEPD.
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NPUINBHOMY OENCTBUIO APYrOr0 COJSH-
ua, NpubNn3MBLLErocs K HeMy Ha [O0-
CTaTO4YHO KOPOTKOE paccTosiHue. Kap-
TUHHO pucyeT 00pasoBaHWe HalleWn
COJIHEYHOW CUCTEMbl COrnacHo 3TOM
«MiaHeTe3nManbHOM» rmnoTes3e ame-
pPUKaHCKMin acTpoHOM JloBesn:

[1oCKOJIbKY MbIC/Ib MOXET MPOHVIK-
HYTb B r71yOUHbI MPOLLJIOro, NoaMa Ha-
LUEVi COJTHEYHOM CUCTEMbI HAQYNHAETCS
Besikou karactpogou. CTOSKHYINCH
aBa cosiHua. Yto 6bio — normnbno;
4emy npeacTosisio ObiTb — Pa3BUIIOCh.
baHAMO3HOE MVPOBOE POXAEHNE 03-
HaMeHoBasi0oCb COObITUEM, POKOBbLIM
2151 060omx poanTeNEen.

Her HagobHOCTM npeanonarars,
4YTO Haluv f[Ba CKUTasblia AevcTBu-
TE€/IbHO CTOJIKHY/IMCb: BECbMa Ma’sio
LLUaHCOB, 4TOObI BCTPETUBLLUMECS Tena
HerocpenacTBeHHO yaapwuiancb AOpYyr
o apyra. Ho n 6e3 cToJIKHOBEHUs Mo-
CNeAcTBus BCTPeYn OblIM CTOJIb Xe
rnbesnbHbl. O6a Tena bbliv pa3opBaHbl
Ha 4Yactu temu ripyusimBamMu, KOTopble
MOAHSIINCH B K&XA0M M3 HUX rpu cOm-
XeHUW,; pasfapobsIeHHbIV npuyLIeneL,
npowiasi, ocTaBuJl Ha MECTE MOCELLEH-
HOro UM Mupa vLlb Pa3apobsieHHoe
ero teno. lNpuweney noiwien ganablie
cBOUM ryTem... Takum obpa3om, To,
4TO ObIJIO COJIHLEM, OCTasoChb OAHO
BMECTE C pacCesiHHbIMY BOKDPYIr OCKOJ1-
Kkamu. VI3 Hapy>XHbIX OCKOJIKOB 0bpa-
30Ba/nchb 60JIbLLUNE Y MaJllble MaccChbl, a
006/10MKM pa3buToro sapa Aaa Hadya-
J10 LIEeHTPAaIbHOMY Tesy.

Ecnun noctaButb BOMPOC O TOM, Kak
4acTO MOryT NPOUCXOAUTb BO BCe-
JIEHHOW Takme CONMXeHUs COJHL, Mo-
poXpalwLwme nnaHeTbl, TO NpPUOETCS
OTBETUTb, 4YTO BEPOSATHOCTb MOA06-
HOro cobbITUSA KpaHe HUYTOXHA. [ng
MneyHoro Nyt — Benmkoro ckonse-
HUA, K KOTOPOMY MNPUHaONEXNT Halle
COMHUE W BCe paccesiHHble Ha Hebe
oTAaeNibHble 3BE30bl — CTOJIKHOBEHNE
[BYX COJIHL, BO3SMOXHO J1LLUb OAMH pa3
B 1 000 000 000 000 000 BekoB. ITOT

pes3ynbTar TEOPETUHECKOrO BblHMCHE-
HUS cTaHeT ybeauTenbHee, ecnu npu-
6aBKM, 4TO 3BE3[bl PACCESHbI B NPO-
CTpaHCcTBE NPUOIM3UTENBHO CTOJb Xe
penko, Kak 6ynaBoYHblE rONIOBKU, pas-
[EeNeHHbIE MPOMEXYTKaMn B COTHU KU-
JIOMETPOB.

Mpu TakMx yCnoBUaX HET OCHOBaHNM
cunTatb BCe 3Be3fdbl LeHTpamMu cob-
CTBEHHbIX MJIaHETHbIX cUcTeM. Hanpo-
TUB, CKOpee crnenyeTt npu3HaTb Haly
COOCTBEHHYIO CUCTEMY SIBJIEHNEM UC-
KJTIOYMTENbHBIM BO BCeNleHHOW. Hale
COJIHUE — OJHa U3 BECbMa HEMHOIMX
3Be3[ cpeam CoTeH MUIIJIMOHOB, KOTO-
pasi noTepnena Ha CBOEM XU3HEHHOM
nyTn katacTtpody m B pesynbrate —

B MACTEPCKOH
MPUPOADbI

HKYPHAA ECTECTBO3IHAHHA H TEXHHEKRW

N4 1929

XKypHan «B MacTtepckoui npupoabl» Ha-
4asn n3gasarbcs B [letporpage B 1919 r. o
UHULNATVIBE 3amMeyqatesibHOro POCCUCKOro
M COBETCKOro ronynspusdaropa Hayku 5Iko-
Ba Wicupgoposuya [llepenbmaHa (130-netue
CO AHSI ero poxpaeHus 6yaeT oTMeyaTbcsl B
TeKyLLeM roay) v BbIXOAW o4 ero penak-
umeii. K coTpyaHNYeCcTBy C XypHasioM Oblin
rnpuBIe4YEHbl MHOIMe 3ameyaTesibHble y4qe-
Hble — K.3.Lnonkosckuii, A.E.®depcmaH,
M.IO.lnotpoBckuii, H.A.PbiHUH w gpyruve.
PenakunoHHOe romMeLleHne pacrosaaraaoch
B locTnHHOM ABope, koHTopa Ne118.

http://wselennaya.com



B3rnan Ha uCoTsopexue MUpOB)

cnyerd 83 ropa

Kommenmaputi k cmamoe l1.Akosnesa «Ecms nu nnaHems! y 38e30?», Hane4amaHHoU 8 anpesib-
CKOM HoMepe XypHana «B macmepckoli npupodsi» 3a 1929 2.

Bnagnmup CypaouH,

KaHanaoat Gua.-mat. HaykK, CTapLUMA HAYYHbIM COTPYOHMK OTAENA U3YYEeHUs
lanakTnku n nepemeHHbix 38e34 FANLL, noueHT dusundeckoro dpakynsreta My

M3BI/IJ1VICT MyTb Hay4YHOW MbICAN,
B TOM 4yuncre n B 061actn KOCMo-
rOHUM...

B camom koHLe XX Beka cCOCTOAI0Ch
OTKPbITUE, KOTOPOro Y4YeHble XAanu
HECKOJIbKO ThICAYENeTuii: y Aanekux
3Be3a, 3a npegenamu ConHeYHom cu-
cTeMbl, OblM OOHapPYXeHbl MIaHeTo-
Noao6HbIE CMYTHUKM — 3K30MIaHEThI.
lOHoe nokoneHwe nobuteneli acTpo-
HOMWMM BbIPOCIIO YK€ B 3MOXy 3K30ria-
HEeT, N03TOMY caM (akT MX CYLLECTBO-
BaHNA KaXeTCAa UM TpuUBUAJIbHbIM. A
BeOb elle He Tak JABHO NPOUCXOausmn
OypHblEe OMCKYCCUN O TOM, CYLLECTBY-
0T 1N MHbIE MJIAHETHLIE CUCTEMbI, NO-
MUMO ConHEe4HON.

Hapexay v gaxe yBepeHHOCTb B
VX CYLLECTBOBAHUM MHOIME YYeHble
n dunocodsbl BbiCKa3biBann C ApeB-
Helwunx BpemMeH. Ho 6binn n aBTo-
PUTETHblIE MbICINTENN, y6e)K,£l,eHHbIe
B 0OpaTHOM: Hanpumep, BenuKui
ApUCTOTENb CUYUTan, 4To 3emMns yHu-
KanbHa, U APYrnx Takux MMUPOB MNpPO-
CTO HeT. Bnpoyem, paxe Te, KTO Be-
puvn BO «MHOXECTBEHHOCTb MWPOB»,
NOHMMANN, 4TO OOHAPYXUTb NNAHETHI
B OKPECTHOCTSAX XOTs Obl 6amxain-
LIMX 3BE3[d TexHM4Yecku OyneT 4ypes-
BblYANHO CNOXHO. o n3obpeTeHus
Tenleckona Takas 3agada BoobLule He
cTaBunacb, a peajsibHOCTb MHbIX Nna-
HEeTHbIX cucTeM obcyxpanacb NULb
yMO3pUTENBHO (M Ha GOHe 3Toro
HENb3 He BOCXMLATLCSH YBEPEHHO-
CTblO HEKOTOPbIX MbICIIUTENEN B WX
CYLL,EeCTBOBAHUMN — BCMNOMHUM [1>Xop-
nado bpyHo!). Ho v npu Hannyum BCe
6onee n 6onee COBEPLUEHHbIX Tene-
CKOMOB aCTPOHOMBbI €LLLe HE TaK JABHO
paccmaTtpuBann MOUCK 9K3onaaHeT
KaK HeakTyalbHOe 3aHaTue, 3ajadvy
Onsa panekmx NnoTOMKOB.

MDOopyM * KHNM * APXVBbI

B aTmx ycnoBusx Hay4HOe rnpea-
CTaBJIEHME O BHECOJIHEYHbIX M1aHeTax
dopmumnposann TeopeTukn. Brnepsble
npuemMnemMyto Moaesb MPOUCXOXae-
HUS NNaHeT yaanoch pa3paboTaTb BO
BTOpoi nonosuHe XVIII Beka — 31O
6blna MHTYyUTMBHAA Mogenb KaHTta
(1755 r.), nepepoclias B matemaTtu-
yeckyto moaens Jlannaca (1796 r.) n
nonyymBLlas HasBaHWe «HebynapHas
rmnoTtesa». Ee oCHOBHbIE NONIOXEHUSA
— cXxaTue Bpauwatwoulerocs obnaka,
YNJOTHEHNE €ro LLeHTpasibHOM YacTu
B 3BE34y W npeBpauleHmne nepunde-
PUNHOWM YaCTU B MJIAHETHYIO CUCTEMY,
NOBTOPEHME 3TOr0 NPOLLECCA B MEHb-
weM macwtabe npn GopMnUpoBaHnmn
CMYTHUKOB MnaHeT... Bce aTo 3BYy4nT
CerofHs 4pesBbl4anHO CO-

HOM CUCTEMBbI, NPEASIOKEHHON dpaH-
LLy3CkMM Hatypanuctom XKopxxem-Jlyn
Jleknepkom pne bioddoHOM: euwe B
1750 r. OH BbICK@3an MbICJb, 4YTO Mna-
HETbI MO 6bITb 06pPa3oBaHbl MYTEM
pazpbiBa ConHUA nog [OENCTBUMEM
Opyroro Tena, KOTOpoe OH Ha3biBas
«KOMeToW». PagdymeeTtcq, Jlannac 3Han
06 naee bBioddoHa, HO He cumTan ee
BEPHOW, cnpaBeannBO rnonaras, 4To
yaap no noBepxHocTn ConHua BbiBE-
[ET ero «0CKOJIKU» Ha 3KCLEHTPUYHbIE
opbuTsl, TOraa kak opobuTbl OKOI0COI-
HEYHbIX NIaHET NOYTU KPYroBbIE.

Ho B koHuUe XIX Beka katacTtpoopu-
yeckaqa runotesa bioddoHa nonyumna
HOBY!0 XW13Hb. OQHVUM 13 NEPBbIX OKO-
no 1870 r. o Hel BCNOMHUN aHMMNA-
CKUI aCTPOHOM U nutepatop Puyapn
Mpoktop. B 1880 r. ero nopaepxan
Anexkcanpgep bBukkepTtoH w13 Hoson
3enaHgun (yuntenb OpHecTa Pesep-
dopaa), npegnonoxms, 4to ConHeu-

BpeMeHHo. Kazanocb Obl,
Teopusa ckadana CBoe CJo-
BO, Cleaywowmi war — 3a
HabnogeHnamn. Ho noka
obHapyXxeHne ak3onnaHeT
ocTaBajsioCb 3a Mpeaesiom
TEXHUYECKMX BO3MOXHO-
cTeln, TeopeTUKMHe cuaenm
6e3 pena. OHM obBpaTunn
BHMMaHWE Ha CJIOXHOCTb
cornacoBaHmMs Manoro Mo-
MeHTa umnynbca ConHua
c 6onbWMM CYMMapHbIM
MOMEHTOM €ro naaHeTHON
CUCTEMbI: OblIO HEMOHSAT-
HO, Kakas cuna 3aTopMo-
3una BpauweHne ConHua u
«pa3orHana» nnaHeTbl Mo
nx opbutam.

YBnges B 3TOM Herpe-
ojonumMyilo npobnemy ans
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runote3bl Kanta v Jlanna-
ca, TeopeTukn BCNOMHUIN
006 anbTepHaTMBHOW wuaee
npovicxoxaeHus ConHeuy-

Takoe peLueHvie npobaemMbl MOMeHTa umMmiyasca CoHey-
HOVI CUCTEMbI MNPeasoxXusl GpaHLy3CKui KapukaTypucTt
Xan 9ppens Ha csoem LyTo4HOM pucyHke (COOpHUK
«CoTtBOpeHne mupa», 1945r.).
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OGpazoBaHue
ConHe4yHoW
CHCTEMBI

B peiyneTaTe
NPHNHBHOTO
BOIMYWEHHA
€O CTOPOHBI
COCEefHEeRN
3Be3fbl
(no AxuHcy)

Unnoctpaums 20-x rofos rpoLLIoro Beka.

Hebonblne TBepable Tena
— nnaHeTe3vmanu, U3
arperaTtoB KOTOpPbIX, B KOH-
Lle KOHLOB, ob6pasoBanvcb
niaaHeTbl.

B 1916 r. 3Ty ugeio ytou-
HUN B AeTansx u MmatemaTu-
4eCcKn pas3BuJl 3HAMEHUTLIN
aHMUNCKNM  acTpoduramnk

Has cucTema obpas3oBasniach B pe3yJsib-
Tarte cToNkHOBeHMsa ConHua ¢ apyromn
3Be3401. BUKKepTOH cunTan, 4To Tyuu
OCKOJIKOB, OCTaBLUMXCS MOCNEe Tako-
ro CTOJIKHOBEHUS, MO 06pa3oBaTb
TYM@HHOCTb, W3 CryLleHUn KOTOpOWM
BO3HUKAN nnaHeTbl. COnpoTuBAEHNE,
KOTOPOE OHW A0JIKHbI BbIIN UCMbITbI-
BaTb B CBOEM JABWXEHUM Yepes3 OKpy-
XaBllee MX BeLlecTBO, MOIO nocTe-
NeHHOo NpMbAN3NTL GOopPMy UX OPOUT K
OKPY>XXHOCTU, 4eM 1 0ObsACHAEeTCs, Mo
BUKKEPTOHY, UX COBPEMEHHbLIA NOYTU
KPYroBOW BMA.

B 1898 r. Bblluna 3ameyvartesnbHas
kHura Ixopaoxa JapsuHa «[punnsbl n
poAaCTBEHHbIE UM 4ABEeHNA B ConHeu-
HOl cucteme», o6paTUBLLAs BHUMaAHME
MHOIMX nccnegosatenen Ha BO3MOX-
HOCTb OECKOHTaKTHOro rpaBUTaALMNOH-
HOro paspyLleHns KOCMWYECKUX Tes
npu nx conmxeHnn. B 1905 r. amepu-
KaHckui reonor Tomac YembepnvH un
€ro Konsera-acTpoHOM 13 YurKarckoro
yHuBepcuteTa dopect MynToH BbICTY-
NMWanN C pa3BUTUEM KaTacTpoPUHECKON
TEOPUMN, HA3BAHHBLIM UMW «MJIaHETE3N-
ManbHOM runoTedon». OTkasaBLIWCH
OT MAen NPSIMOro CTOJIKHOBEHUS, OHU
npennonoXxunu, 4to Hekas 3Be3aa,
npoxoas mMumo ConHua, okasana Ha
HEro 3HaynTenbHOe MNPWINBHOE BO3-
[elncTBune, B pesynbraTe Yero Hag no-
BEPXHOCTbIO HALLEro ceeTuna B3abI6u-
JINCb HEBEPOSATHO MOLHbIE BbICTYMbI
— «npoTtybepaHupl». M3Bepraemoe
n3 ConHua BewecTBO MNOAHMMANOCh
[0 OrpOMHbIX BbICOT M CryLlanoCb B

IOxenmc [xuHc. B pam-
Kax ero «npuivMBHOW Teopuu» OnM3-
KUIA NponeT OBYyX 3Be3n NMpUBOOUT K
BbITArMBAHMIO U3 MEHEE MaCCUBHOM
M3 HUX rasoBOro «pykaBa», KOTOPbIA
3ateM pacrnagetcs Ha dparmMeHThbl
B pes3yfibTate rpaBUTALMOHHON Hey-
CTOMYMBOCTU, K TOMY MOMEHTY YX€e Ma-
TEMaTMYECKN UCCNeaoBaHHOM [IKMH-
com. lloareepxaeHne cCBOen Teopun
OH BuAen B potorpadumsax cnmpasnbHbIX
N B3aMMOIENCTBYIOLMX ranakTuk, 06
WCTUHHOM NPUPOLE KOTOPbIX Toraa
eLe He ObI10 YETKOro NpeacTaBneHns
(6ONBLIMHCTBO aCTPOHOMOB CYHMTaO,
4TO OHW NPencTaBnAsioOT cOOOWM pacno-
JIOXXEHHbIE CPABHUTENBHO HEAANEKO OT
ConHua «monogble» NPOTOMIaHETHbIE
TyMaHHOCTU). Benep 3a BUKkepTOHOM,
J>X1HC nonaran, 4To KpyroBble OpouThl
naaHeT BO3HMKIM Bnarogapst ux Top-
MO>XEHMIO B paCCESAHHOM BELLECTBE.
OpurvHanbHyl0 MHTEPMNPETALMIO MO-
Nyynno HabniogaemMmoe pacnpeneneHue
Macc nnaHeT. Kak n3BecTHo, C yBenunye-
Huem pacctosHus ot ConHua nx Maccol
Bo3pacTaloT oT Mepkypus oo Onutepa
(vcknoyeHne — Mapc), a 3aTeM YMEHb-
watotcst. IXKMHC 0OBbACHUN 3TO TEM, YTO
Hanbonee MacCcuBHas YacTb NPUIMBHO-
ropykasabbinaBbliTaHyTan3 ConHuanpu
MakcumanbHOM cOnmxeHnn 3Be3a, Tak
4TO B LESIOM pyKaB npuobpen curapo-
obpasHyio dopmy. MoaobHbIM Xe 00-
pa3oM OH OOBSICHS U NOSIBAEHME CMNYT-
HWUKOBbIX CUCTEM Yy MIAHET: rpaBmUTaLms
ConHua «BblpbiBana» M3 HUX CUrapoo-
OpasHble pykaea, pacnagaBlIMecs Ha
OTAeNbHbIE KOMMakTHble Tena. B pac-
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Cxema, MosICHSIIOLLAs MPOUCXOXAEHNE MIaHET U3 curapoobpasHori cTpyu rasa (no [xuH-
cy). Nnmoctpauyms 30-x rogoB npoLusioro seka. [1oa kaxzgov niaaHeTou yka3aHo Yncio ee
CMYTHUKOB, U3BECTHbIX B Ty 3r10Xy. Bo Bpemsi nybavikauumv ctatbu B XypHase «B mactepckoii
npupogasl» B anpene 1929 r. [nyToH elye He 6bi1 OTKPLIT. Ero cylectBoBaHne npeackasasl
lNepcuBanb Jloyann (Percival Lowell) B Hauyane XX Beka, a oTkpbin ero Knavig Tom6o (Clyde
Tombaugh) 18 ¢pespansa 1930 r., o 4em opuumansHo 3assun 13 mapta Toro xe roaa. lnaHeta
(B TO Bpewmsi eLLe cymTaBLLasiCsl TaKOBOW) noJly4una Ha3BaHne 24 mapTta.
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npeaeneHn Macc CnyTHUKOB MJIaHET-
rmraHToB [KMHC Takxe oTMedan 3ako-
HOMEPHOCTb: C YAA/IEHMEM OT NNaHETHI
VX pasmMep poc, a 3aTeM YyMEHbLUASCS.
HecmMoTpa Ha O4YeBUOHYKO Hau-
BHOCTb (a BO3MOXHO — Onarogaps
en), rmnotesa [xmHca ObICTPO cTana
nonynsapHon. 3dtomy crnocobcTeBoBa-
JI0 1 TO, YTO aBTOP AOCTYMHO pa3b-
SICHUN1 €e B CBOEW NpPeKpacHOm KHure
«BceneHHass Bokpyr Hac» (1929 r.).
[Mepeckas aTon Teopun B U3NO0XEHNN
MepcuBansa Jloyanna mMbl 1 BUAUM B
ctaTbe N.9koBnesa «EcTb N1 nnaHeTbl
y 3Be347» B uenom ato BepHoe 13no-
>XEHNE, XOTS B YMCNIAX ECTb HEKOTOPbIX
orpexu. Ho camoe nopasuTenbHoe
B 9TOl 3aMeTke — ee BbIBOA: [XMHC
BECbMa TOYHO OLEHWJI, 4TO MpU Chy-
yanHoMm 6nyxpgaHum 3Be3n B lanak-
TUKE 3a BCIO €€ UCTOPUIO AOCTAaTOYHO
TECHO Moo cbnmantbcss He Gonee
ooHol napbl 3Be3n! CnepoBaTtenbHO,
ConHeyHas cucTema YHUKanbHa, W
HET CMbICNla MCKaTb Opyrne nnaHeT-
Hble cucTeMsbl. K cyacTbio, aCTPOHOMBI
B 3TO He noBepunu. B Te rogbl ewe
He Obl1 cHOPMYNMPOBAH AHTPOMHbIN
npuHUMn («Mbl B yHMKanbHOM MecTe,
NOTOMY 4TO B APYrOM MECTe Mbl Obl HE
MOSBU/INCb»), HO LAPCTBOBAN MPUH-
umn KonepHuka («Mbl He yHuKasb-
Hbl»). [TOSTOMY MOMCKX MNAHET UHbIX
3Be3[, HECMOTPS HU Ha 4TO, HAYaNUCh
M B KOHLLE KOHL,OB MPUBENN K YCMEXY.
Bnpoyem, gaxe mMeHee 4em nos-
Beka Hasan cuTyaumss C MOUCKOM
aK30nnaHeT BbIMMSAENa npakTuye-
ckn 6e3HapexHon. B Havane 1960-x
aCTPOHOMbI 06CYXaann BO3MOXHOCTb
oBHapyXeHUss Tpex TUMOB TrunoTe-
TUYECKMX OOBEKTOB — YEpPHbIX AbIP,
HENTPOHHbIX 3BE34, W OK30MIAHET.
(MpaBpa, U3 aTuUX TpeEX TEPMUHOB ABa
elle He ObiNn gaxe NpuaoymaHbl, HO B
CyLLEeCTBOBaHME caMunx OOBLEKTOB Be-
punn MHorue.) YTo kacaeTtcs YepHbix
Oblp, TO camMa 39Ta BO3MOXHOCTb Ka-
3aachb 3a rpaHblo pasymMHOro — Befb
OHM MO onpeaeneHnto HeeBugmmbl! A
BOT 4YTO AyMasn acTPOPU3NKN O HEN-
TPOHHbIX 3BE34ax W 9K30MJaHeTax:
«Takol 06bekT byaeT MMeTb AnameTp
nopsaka 30 KM, 1 OH OyaeT ObICTPO
ocTbiBaTb. Hapgexpa yBuOeTb Takown
TYCK/bIi OOBEKT CTOMb Xe Mana, kak
W Hagexpa yBWAETb NNaHeTy, npu-
Hagnexalultyio gpyrom 3sesge. MHbimun
crnoBaMu — Hagexnabl HeT» (Kun TopH.
«YepHble Ablpbl U CKNankn BPEMEHUN».
M.: duamatnut, 2007, ctp. 299). Kak
BUANM, OOHapyXeHue aanekux nna-

http://wselennaya.com



Oranbl popmupoBaHns COTHEYHOV CUCTEMbI B paMKax COBPEeMeHHOV Teopun. Pacnag npo-
TOMIaHETHOI O AUCKa NMPOUCXOANT B PE3yJ/IbTare ero rpaBUTaLMOHHON HEYCTOMYNBOCTA

HET, paBHO KakK N HEUTPOHHbIX 3BE3[,
Kasanocb 0e3HafeXxHo TPyAHbIM AOe-
nom. MpaBpga, o4eHb ckopo, B 1967 T,
cny4yaliHo ypanocb 06HapyxuTb Obl-
CTpoBpaLljaloLmMecs HamMarHU4eHHble
HENTPOHHbIE 3BE3bl — paamonynbca-
pbl. Ho 3TO GbI1 HEOXMAAHHbIN «noJa-
pPOK» CO CTOPOHbI PAANOACTPOHOMUN,
Ha KOTOpPbIN B Hayane 60-X HUKTO He
paccunTbiBan. OgHako nNpoLuio BCEro
30 neT, n npakTnyeckm ogHOBPEMEHHO
(1995-96 rr.) ObIN OTKPbLITbI OANHOY-
Hble OCTbIBaKOLLUVE HENTPOHHE 3BE3 bl
M NNaHeTbl y HbIX 3Be34! B HekoTopom

MDOopyM * KHNM * APXVBbI

CMbIC/le MPOrHO3 0Ka3asiCs BEpPHbIM:
OTKPbITUE TEX U APYrux ObO oanHa-
KOBO TPYAHbIM, HO OHO COCTOSI/IOCb
HaMHOrO paHblUe, YeM npegnonaranm
aCTPOHOMBI.

O3HayaeT nu 3TO0, YTO HenoaTBep-
OVBLUMECS Teopuu crieayeT HaBeyYHO

coaTb B apxve? Bugumo, He cnepyer.
Hanpumep, npunnsHasa Teopus I>XnH-
ca CerofHsi npakTn4eckn 3abbita, oa-
HakKo He CTOMT 3abbiBaTb HEKOTOPbIE
aprymMeHTbl, NO3BOJMIMBLUME €ll B CBOE

BpeMs CcTaTb nonynspHon. Teopus
rpaBUTALLMOHHOW HEYCTOMYMBOCTU
I>XnHca cerogHa uCnonb3yeTcs He
TOoNbko Ansa 0b6bsAcHeHMsT obpasoBsa-
HUS ranakTuk 1 3Be3[, HO U B CLEeHa-
puax dopmmpoBaHnsa naaHeT. K Tomy
Xe TOT ¢akT, 4To akBaTop ConHua Ha-
KJIOHEH Ha 7° K CpedHer naocKoCTu
niaaHeTHbIX OpOUT, HE BMMCHLIBAETCS B
Teopuio KaHta-Jlannaca B ee coBpe-
MEHHOM BuAge, HO 6e3 Tpyaa o6bACHS -
€TCS MPUINBHOW TEOPUEN. ITO MOXET
ykasblBaTb Ha TO, YTO MPOTOMJIAHET-
HbIi OKONIOCOJIHEYHbIA OUCK UCMbIThI-
Basl NPUANBHOE BNNAHNE OKPYXXatoL X
3Be3a4, a 3Hauut, CoNnHue Ha paHHUX
aTanax 3BOJIIOLNM HAXOAMIIOCh B MOT-
HOM 3BE3JHOM CKOMJIEHUU, KOTOpPOEe
3atemM MokuHyno. B nonb3y Takoro
CLeHapus yXe HakanamearTcs dakTbl:
yhanocb gaxe 06HapyXnTb HEKOTOPbIX
«OpaTbeB» Hallero CBeTWIa, MWIN-
apApl NeT Hal3af BbIETEBLWINX C HUM
M3 0OHOro «rHes3ga». Tak 4To Teopus
[>XnHca NnoYTn HaBepHsika eLle Hanaoet
CBOE MECTO B KOCMOTOHUN.

Ha atoii nnnoctpaymm nokasaHa rniaHeTHasi cuctema 38e3/bl, rnoxoxeri Ha CosHue, 0aHaKko
Ha 6osiee paHHel cTaauv aBositoumn. CYATAETCs, YTO MblieBble AUCKM, T0A00OHbIe N306PaXeH-
HOMY, SIBASIIOTCS «[UTATE/IbHbIM FPYHTOM>» [/ 06pa30BaHUs MIaHET (B TOM YUCJI€ KAMEHUCTbIX
— Takux, kak Hawa 3emnsi). Vicnonb3ysi teneckon Spitzer (NASA), acTpoHoMbl 06Hapyxuiv B
Takom aucke, okpyxaroiiem 3se3ay IRS 46, auetnneH n CUHWIbHYIO KUCIOTY — XUMUNYECKMEe
COEeAMNHEHWS], N3 KOTOPbIX BIIOCIeACTBUM MOryT obpasosatscs 6esnku v [JHK. 9Ty coeanHeHns
npeuMyLLeCTBEHHO NMPUCYTCTBYIOT BO BHYTPEHHEH YacTuv AnCkKa, T.e. UMEHHO TaM, rage, rno MHe-
HUIO Y4eHbIX, [OJIKHbI GOPMUPOBATLCS M/1aHETLI 3€MHOIro TUNa.
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MHOTOOBPASHE NINAHET

Bnapumup CypavH

BcaMOM KOHLEe XX Beka Takoe fic-
HOE€ [N acTPOHOMOB MOHATUE,
KakK «rnjaaHeTa», NOTepsiyIo CBOK onpe-
neneHHocTtb. B cepeamHe 90-x rooos
Ha4yanuCb [O0NrOXAaHHbIE OTKPbITUA
nnaHeToobpasHbIX TEN 3a npegenamm
COnHEeYHOM CUCTEMBI, U CPa3y BbISICHU-
J10Cb, YTO UX CBOMNCTBA HAMHOIO Pa3Ho-
obpasHee, 4eM Y NNIAHET HaLLer cucte-
Mbl. B 1996 r. o6Hapyxwuncs elle oauH
Knacc AONroXaaHHbIX 0ObEKTOB — KO-
pUYHEBbIE KapAWKW, OTaMYaloLmecs
OT MJIAHET-TMFAHTOB JIMLLb TEM, YTO Ha
paHHeM 3Tarne 3BOJIIoUUM B UX Hegpax
npoTekaeT TepMOSAEpHas peakums c
y4acTUeM peaKkoro n3otona Bogopoaa
— pentepus. U B Te xe rogpl 6611 oT-
KPbITbl MHOFOYUCIIEHHBIE Masble na-
HeTbl B nosice Konnepa, Ha nepudepun
ConHeyHow cuctemsbl.! K 1995 r. ctano
SICHO, 4YTO 3Ta 06N1acTb HaceneHa MHO-
>XECTBOM TEJ C XapakTEPHbIMU pasmMe-
pamMu B COTHM U TbICAYMN KUTIOMETPOB,
MPUYEM HEKOTOPLIE N3 HUX AaXe KPYr-
Hee [lnyToHa M MMEOT COOCTBEHHbIE
cnyTHUKW. o cBOMM Maccam 06beKTbI
nosaca Kownepa (Ux npensioxunu Ha-
3bIBaTb «KOWNepouaamm») 3anosiHu-
N NPOMEXYTOK MeXAy rniaHeTamMm u
acTepoungamMn, a KOPUYHEBLIE KapVKM
— Mexnay nnaHetamu 1 3Besgamu. B
CBSI3M C 3TUM MOTpeboBasoChb TOYHEE
onpenenuTb TEPMUH «MaHeTa».

"BIMB Ne9, 2008, ctp. 15; Ne1, 2010, cTp. 9

BepxHas  rpaHuua  niaHeTHbIX
Macc, OTAenswuas Ux OT KOPUYHe-
BbIX KapJIMKOB W B LENOM OT 3Be3[,
Oblna onpegenieHa Ha OCHOBE WX BHY-
TPEHHErO WCTOYHMKA 3HEPruun: Cen-
yac cuymMTaeTcs OOLENnPUHATBLIM, 4YTO
nnaHeta — 370 06bLEKT, B KOTOPOM 3a
BCIO €ro UCTOPUIO HE MPOUCXOONAT pe-
akuum agepHoro cuHtesa. Kak noka-
3bIBaAlOT pacyeTbl, NpoaenaHHble Ons
Ten HOPMaJibHOro (TO ECTb COJIHEYHO-
ro) XMMM4eckoro coctasa, npu $op-
MWPOBAHUM KOCMUYECKMX OOBLEKTOB
c Maccol 6onee 13 macc tOnutepa?
(MJ) B KOHLe 3Tana rpaBUTaLMOHHO-
ro cxaTtus Temrnepartypa B UX Hegpax
A0oCTUraet HecCcKOJIbKUX MWIUJIMOHOB
KEeNbBUHOB, YTO MPUBOAMUT K PA3BUTUIO
TEPMOSIAEPHON peakumn C y4acTUem
nentepus — Bogopoaa, B sapax aTo-
MOB KOTOPOro, KpoMe MpoToHa, npu-
CYTCTBYET ewe oaviH HENTPOH. [pu
MEHbLLUNX Maccax 0OBbEKTOB SAAEPHbIE
peakuum B HMX He npoucxogaT. lMos-
Tomy maccy B 13 M, cunTaioT mMakcu-
MasibHOW Maccol nnaHeTbl. OObeKThI
¢ maccamu ot 13 go 70 M, HasbiBalOT
KOPWYHEBLIMU Kapnnkamm. A elle 60-
Jlee MacCuBHblE — 3BE34aMMU: B HUX
NnPoOnCXoauT TEPMOSIAEPHOE ropeHue
Hanbonee pacnpoOCTPaHEHHOrO ner-
KOro n3ortona Bogopoaa (npotus).

Mo CBOVM BHELLUHUM MPOSIBIIEHUSM
KOPUYHEBbLIE KapJIMKM Onuxe K nna-
HeTam, 4yeM K 3Be3gam. B mpouecce
dopmupoBaHMa B peaynbrate rpa-
BUTALMOHHOIO CXaTusi BCe 3TW Tena
CHayana pasorpeBaloTCs, U UX CBETU-
MOCTb ObICTPO BO3pacTaerT.

3aTtem, nocne OOCTUXEHUS
rmopocTaTMyeckoro paBHO-
BECUSA U OCTAHOBKM CXaTus,
MX TMOBEPXHOCTb HaynHaeT
OCTbiBaTb, a CBETUMOCTb

— nagatb. Y 3Be3[4 oxnax-
OeHVue Haponro npekpa-
LaeTcs nocfie Havana Tep-
MOSIAEPHBIX PeakLnin 1 nx
BbIXOOa Ha CTauMOHapHbIN
| pexmm. Y KOPUYHEBBLIX Kap-
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JINKOB OHO NULUb HEMHOro
3aMeqIfgeTca B nepuog ro-

SBosioUMs CBETUMOCTY ABYX MIPOTO3BE3/, UMEIOLUMX Mac-
Cbl YyTb GOJbLLIE U 4yTb MEHbLLE HxXHero npeaena (0,07
M), onpesensoLero BO3MOXHOCTL MpOTeKaHusi TepMOo-
S1epHOVi peakumm ¢ y4acTueM JIerkoro n3otora Bogoposa

(4H — He).

BB
2012 mai

peHvs pentepus. Ay nna-
HET MOBEPXHOCTb OXJIax-

2 ina cnpaekn: 1 M, = 318 macc
3emmm (M) = 0,001 maccel ConHua
(Mg) =2x10%" kr

[aeTcsl MOHOTOHHO. B pesynbrate kak
niaHeTbl, Tak U KOPUYHEBLIE KapPJINKU
OCTbIBAIOT 32 COTHM MWUIMOHOB J€ET,
a MasioMacCuBHble 3Be3[bl OCTaloTCSH
ropsivvMMmM B ThICAYM pas fonblue. Tem
He MeHee, Mo GopManbHOMY NPU3HaKY
— HaN4YMI0 UM OTCYTCTBUIO TEPMO-
A0EPHbIX peakunin — nnaHeTbl U KO-
PUYHEBBIE KApPNKM OT/IMHAIOTCA OpYr
OT gpyra.

HumxxHAa rpaHuua macc nnaHet, oT-
Jensiowas ux oT acTepouaoB, Takxke
nmveeT du3nyeckoe 0O6OCHOBaHME.
MwnHManeHOM nNNaHeTHoOM Maccomn
CYnTaeTCqd Ta, CBbilLlEe KOTOpOVI B He-
Apax nnaHeTbl AaBieHVE, BbI3BaHHOE
CWJION TSXKECTW, MPEBOCXOAUT MpPOoYy-
HOCTb ee Martepuana. Takum obpa-
30M, B CAMOM 00LLEM BUAE «MaHETa»
onpenensieTcs kak HebecHoe Teno, Jo-
CTaTO4YHO MACCMBHOE 4151 TOr0, YTOObI
coOCTBEHHasa rpaBuTauus npuagasana
emMy chepounganbHyto Gopmy, HO HELO-
CTaTO4YHO MacCuBHOE OJid TOro, 4TOObI
B €ro Hegpax npoTtekanu TepMosaep-
Hble peakumn. ITOT OuanasoH Macc
npocTupaeTcss MNpuUBAN3NTENLHO OT
1% macchbl JlyHbl o 13 macc OnuTepa,
T. €. 0T 7x10%° kr no 2x1028 kr.

OpHako camMo MOHATUE «MiaHeTa»
no peweHuto XXVI leHepanbHOM ac-
cambnen IAU (2006 r.) pacnanocb Ha
HECKOJIbKO MOATUMNOB B CBSA3W C Xa-
pakTepomM opbuTanbHOro ABuXxeHuns.?
Bo-nepBbIX, ecnn Teno naaHeTHOMn
Maccbl obOpaliaeTca BOKpyr 6Gonee
KpynHoro nopobHoro Tena, TO €ro
Ha3bIBAlOT CMYTHUKOM (Npumep —
JlyHa). Co6CTBEHHO «nnaHeTa» (MHO-
roa roBOPAT «kjaccuyeckas nna-
HeTa») onpegenseTca Kak 00bekT
CONHEYHOWN CUCTEMbI, [O0CTAaTOYHO
MacCUBHbIN, 4TOObLI NoA, AENCTBUEM
COOCTBEHHOWN rpaBuTaLUN MPUHATb
rMapocTaTnyeckmn pPaBHOBECHYIO
(chepoupanbHyio) dopmy, U npu
9TOM HE MMEKLWMN pssaoM CO CBOEN
opbuToI Ten cpaBHUMOM C HAM Mac-
Cbl. OTK TpeboBaHUS yO0BNETBOPSIOT
TONbkO Mepkypuii, BeHepa, 3emns,
Mapc, lOnutep, CatypH, YpaH n He-
nTyH. HakoHeL, BBeLEeH HOBbIW Kiacc
06bekToB CONIHEYHON CUCTEMbI —
«MaaHeTa-Kapauk», UIn «kapamkoBas
nnaHeTa» (dwarf planet). Takue Tena

3 BB Ne9, 2006, cTp. 20
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[OJKHbI COOTBETCTBOBATb ClEAYIO-
LM YCNOBUAM:

— obpawaTtbea Bokpyr ConHua;

— He aBNATbCA CMYTHMKOM MJIaHETbI;

— VIMETb JOCTaTO4YHYIO Maccy, 4TOo-
Obl cuna TXXeCTM NpeBocxoauna Npoy-
HOCTb BellecTBa, obecnednBas cde-
pounanbHylo Gopmy TeNa;

— o06napatb He HacTosbko 60Jb-
LLIOW Maccom, 4ToObl ObITb CMOCOOHbLIM
«PaCYNCTUTb» OKPECTHOCTU CBOEN Op-
OUTbI OT MPOYNX MACCUBHbIX TEN.

rlpOTOTI/II'IOM naaHeT-KapJInkos
ctan MnytoH (auameTtp 2300 km), a ca-
MbIM KPYMHbIM NPEACcTaBNUTENIEM 3TOI0
knacca cumtaetcsa dpuaa (2400 km) —
ob6bekT nosica Korinepa.* Tam xe Ha-
XOOATCA elwe ABe KapJZINKOBble MiaHe-
Tbl — Xaymea® (1150 km) u Makemake®
(1500 km). MATbIM K NoKa nocneaHUMm
4YfleHOM 3TOW rpynnel aBnseTcs Liepe-
pa (975x909 km), paHee cuMTaBLUAsACS
KpynHenwm actepovaom [naBHOro
nosica.’

Taknm obpasom, B CONHEYHOW cu-
cTeMe Mbl mmeeM: 1) knaccuyeckue
niaHeTbl; 2) KApJAMKOBbIE NNAHETHI 1 3)
CMNYTHUKM C MaccCom niaHeT (TakoBbIX
OKOJIO [IOXMHBI), KOTOPbIE, KaKk Ham
KaxeTcsl, Obino Obl MPaBWIbHO Ha3bl-
BaTb «MJaHeTaMUN-CNyTHUKaMW», Ho-
MeHkaTypa Ten MJaHeTHOro Tuna 3a
npenenamu COJSIHEYHOW CUCTEMbI 00
CUX Nop He dopmann3oBaHa.

OO6BEKT NIAaHETHOW Macchbl, Bpalla-
IOLLMIACS BOKPYr Opyron 3Be3fbl, Ha-
3blBalOT «3K30rnaHeTon» (exoplanet)
nMB0  «BHECOJIHEYHOM  MJIAHETOWN»
(extrasolar planet). Noka 3T TEPMUHbI
paBHOMpPaBHbI M MO 4YacToTe ynoTpe-
61eHNs, U NO CMbICNY (HAMOMHUM, 4YTO
rpedeckasi npucraBka eEm- O3HayaeT
«BHE», «CHapyXu»), n no4tn 6es3 uc-
KJTIO4EeHNSA OTHOCATCA K n1aHeTaMm, rpa-
BUTALMOHHO CBA3aHHbIM C KaKon-1mbo
3Be3001, 3a ucknoydeHmem ConHua.
Takoe TonKkoBaHME TEPMUHY AAl0T CNO-
Bapu u aHumknoneguu. OpgHako yxe
HalaeHbl M, BO3MOXHO, CYLLIECTBYIOT
B HEMaJIOM KOJIMYECTBE CaMOCTOS-
TeJibHbl€ MJTIAHETHI, o6v|Ta|0|_u,|/|e B MeX-
3BE3OHOM MpocTpaHcTBe. [lo OTHO-
LHEHUNIO K HUM MCNoJb3yeTca TepMUH
free-floating planets (cBo6ogHO nna-
BawoLlme MnnaHeTbl) Uin rogue planets
(«nnaHeTbl-6poasarv»),2 HoO HepeaKko u

4BINB Ne8, 2005, cTp. 18; Ne11, 2011, cTtp. 12
5BIMB Ne10, 2008, cTp. 23

6 BIMB Ne8, 2008, cTp. 21; Ne1, 2010, cTp. 16

7BIB Ne4, 2004, ctp. 16

8 BMB Ne9, 2006, ctp. 31; Ne3, 2009, cTp. 9; Net,
2012, cTp. 26
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BHyTpeHHsA
ConHeyHag cuetema

[Mosic acteponpos

BHyTpeHHs9 cuctema
3ncunoH SpraaHa

OncunoH
OpupaHa b
o

BHyTpEeHHUI
Nnosic acTeponaoB

ConHe4vHasa cuciema al
[losiC aeTepouEes:

Cuctema

OncunoH dpuaaHa BHyTpeHHu

nosic-acTeponaos.

BHeLuHWi
nosic
actepounnos

KomeTHbI nosic

Cuctema 3Be34bl € puaaHa B cpaBHeHun ¢ CoJIHEYHOV CUCTEMO. Yka3aHbl opOUTbI OTKPbI-

TOU Y pearosaraeMbix rjiaHer.

OHU GUrypupyOT NOA, UMEHEM «3K30-
nnaHeT». Takum 06pas3om, OTAENIbHOro
OOHO3HA4YHOro TepmMumHa OJid 4JieHOB
OKOJI03BE3OHbIX MNIAHETHLIX CUCTEM
noka HeT. 3,El,er Ana KPpaTtkoCTU Mbl UC-
Nnonb3yeM TEPMUH 3K30rMI1aHeTa Wn
NpPOCTO raHeTa, NoHUMas nofg, aTuMm,
€Cnu crneumnanbHO HE OrOBOPEHO, Yne-
Ha MNJIaHETHOW CUCTEMbI KakoW-nmbo
3Be34bl.

Mo cocTosAHuio Ha 3 maa 2012 r. nof-
TBEPXAEHO OTKPbITUE 763 aK30MnnaHeT
B 611 nnaHeTHbIx cuctemax. B 101
cucteme O0OHapyXeHOo MO0 HEeCKOJSb-
Ky OOBEKTOB; B ABYX U3 HUX HALAEXHO
BbISIBJIEHO MO 6 KPYMHbIX TE€J, HE YCTY-
nailowmx no macce 3emne. [lnanasoH
3Ha4YeHUN Macc HalaeHHbIX 06BEKTOB
npocTUpaeTcs OT A0NeN 3EMHOM Mac-
cbl 0o 30 macc tOnutepa (dopmanbHO
3TO YyXe& KOPUYHEBbIE KapJIMKN, HO UC-
TUHHASA rpaHuLLa MexXxay HUMWU U nna-
HeTamMu eLe TpebyeT yTouHeHus). Mpn
9TOM TPU OECATKAa 9K30MNaHET UMEIOT
maccy He 6onee 5 M_ (3eMHbIX Macc),
M ele CTosbko xe — oT 5 no 10 M
Takme 06bekTbl KnaccudUUMpyoT Kak
«Cynep3emMnn» N «9k30-HEMTYHbI».

Bnuxaiwaa ask3onnaHeta obHapy-
XeHa y 3Be3pl € dpuaaHa, Ha paccTo-
aHum 10 cBeToBbIX eT oT ConHua,® a
Hanbonee paneknme — Ha pPaccTOSHUN
OKOJ10 25 ThIC. CBETOBbLIX JIET B ranak-
Tnyeckom Gangxe, B panioHe uUeHTpa

9BIMB Ne11, 2008, cTp. 14

MneuHoro NyTn (ecTb Takxe nHGopma-
ums 06 OTKPbITUM MAAHEeTONnoA0OHOro
CryTHMKa 0OHOM 13 3Be3 B TYyMaHHO-
CcTn AHgpomenbl). TekyLlyo CTaTucTu-
Ky 1 NogpobHble faHHble 06 ak3onna-
HeTax MOXHO HalTu Ha canTte «The
Extrasolar Planets Encyclopaedia»
(http://exoplanet.eu). BonbWKMHCTBO
VX HangeHo C MCMOJIb3OBAHMEM pas-
JINYHbIX KOCBEHHbIX METOO0B OETEKTU-
pOBaHWs, HO HEKOTOpPbIE YyXe Habsto-
nanucb HenocpeacTBeHHo.'” lMoka B
OCHOBHOM OOGHapyXMBalOTCS ra3oBble
ruraHtel Tuna lOnutepa n CatypHa,
obpalualoumecs Heganeko OT 3Be3abl
(«ropsiume onuTepbl»). 9TO 0OBACHS-
€TCSH OrpaHUYeHHbIMU BO3MOXHOCTSI-
MM MeToaoB pernctpaumnn:. MaccuB-
HOE TENI0 Ha KOPOTKOMEepMoOMNYeCKOM
opbute nerye 3ameTnTb. Ho C KaxabiM
rogoM yaaeTcs OTKpbiBaTb Bce Gonee
Nerkve v yganeHHble OT 3Be3[, MniaHe-
Tbl. Ceivac yxxe HaraeHbl 00bEKTbI, MO
Macce M napamMmeTpam OpOUTbl MOYTU
He oTnunyatoLwmecs ot 3emnu.' OgHako
MOJYYUTb UX «MPAMbIE» N300pPaXeHUs,
vucecnenoBaTb CrnekTpasibHbIMU MEeTO-
[amMu COCTaB nx atTMocdep 1 CBONCTBA
MOBEPXHOCTN COBPEMEHHAS TEXHMKa
rnoka He no3BoNAEeT. YTOo X... Kak noka-
3an caMm dakT OTKPbITUS 3K30MJIAHET,
BO3MOXHOCTb MOA0OHLIX MUccnenoBa-
HU — BCEro NNLLb BOMNPOC BPEMEHMU.

0 BIMB Ne5, 2005, cTp. 18; Ne11, 2008, cTp. 2
BB Ne1, 2012, ctp. 27
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PoTorpadnn sxk3onnaHeT

HecmoTps Ha OrpomHbie TPYOHO-
CTW, acTpOHOMaM BCe Xe yaaeTtcs
doTorpadmpoBaTh 3K30MNAHETHI yXe
nmetowmmmcs cpencrteamu! lNpasaa,
cpeacTBa 3Ty — NyHLIME U3 NYYLINX:
opbuTtanbHbin Teneckon Hubble u
KpynHelwmne HaseMHble MHCTPYMEH-
Tbl (8- n 10-meTpoBbIe pednekTopbl
Gemini, Keck, a Takxe eBponenckumn
«OyeHb Oonblwon Teneckon»). Cpe-
OV TeXHNYECKUX YXULLPEHUA — 3a-
CJIOHKa, OTcekaloLllasi CBeT 3Be3[bl,
N cBeTodUNbLTPLI, Nponyckawuine B
OCHOBHOM UMHdpPaKpacHoOEe un3anyye-
HWe nnaHeTbl C OJIMHOW BOJIHbI 2-4
MKM, 4TO COOTBETCTBYET TEMMeEpPATY-

0,78"

pe npumepHo 1000 K (B aTom anana-
30He nnaHeTa BbIrMAaAnT 6onee KOH-
TPACTHO MO OTHOLLEHUIO K 3BE3E).
HaunHasa ¢ 2004 r. nonyyeHo yxe
TpU [ecaTka M300paxeHun 3K30-
nnaHeT, BHECEHHbIX B COOTBETCTBY-
towmn katanor (http://exoplanet.eu/
catalog-imaging.php). Hanpumep, B
NMPOTOMJIAHETHOM [ANCKE, OKpyXato-
wemM monoay 3sesny B Xwusonuc-
ua, cdoTorpadmpoBaHa nnaHeTa,
BeCcbMa noxoxas Ha KOnutep, ToNbko
MaCCuBHee. C|/|Tya|_|,|/|q TaM HanomMum-
HaeT monoayto CONHEYHYIO CUCTEMY,
B KOTOPOW HOBOPOXAEHHbIN ra30BbIN
FMraHT akTUBHO BAUSA Ha GopMu-
pOBaHVE B OKOJIOCOJIHEYHOM [UCKE
ocTanbHbIX NnaHeTt. Habnwopgatb aTOT

41 a.e. Ha 53 nk

B MOLHOM MblIEBOM AMCKEe, OKpyXatoLlem 3Be3ady Pomasnbrayt, opouTasibHbIi Teneckor
Hubble ceoTorpapupoBan nnaHety (BHyTpu 6esoro kBaaparta). XKentbii KPYXXOK B LIeHTPe

CHUIMKAa OTMEeYaeT I0JI0XXeHne 3Be3/bl (3aKpbITOV HENMPO3Pa4HbIM 3KPaHOM), XeJTbI S/I/INIIC,

riokasaHHbIVi asisi Maclutaba, umeeTt pasmep Op6MTbI HenTyHa. bonee no3gHune HaboaeHUs ¢

roMoLLbIo Tesieckorna Spitzer He NoATBepPANIN 3TOr0 OTKPLITUS.

BMNB
2012 main

NMPOLLECC «BXUBYIO» MeyTa BCeX
crneumanucToB No NiaHeTHOM KOCMO-
FOHUN.

B koHue 2008 r. BaXHble OTKPbITUSA
NMOYTM OOHOBPEMEHHO CAenanu OBe
rpynnbl aMepUKaHCKMX U KaHaaCKUxX
yyeHbIX. KocmMuyeckomy Teneckony
Hubble ypanocb cooTorpadpupo-
BaTb MNNaHETYy Ha BHYTPEHHEM Kpae
MblJIEBOrO AMCKa, OKpYyXaloLwero sp-
kyto 3Be3ny Pomanbrayt (o KOxHoW
PbiObl). XoTa aTa 3Be3ga U CBETUT
noytn B 20 pas mowHee ConHua,
OHa He Morna Obl HACTONIbKO CUJlb-
HO OCBETUTb CBOWN OANEKUIN CMYTHUK,
yToObl CcAoenaTb €ero 3amMeTHbIM ANg
HaseMHbIx HabnwgaTenen. Beob 06-
HapyXeHHas nnaHeTa yganeHa oT

| — Sk3onnaHera 2M1207 b (cnesa BHU3Y).
39710 nepBoe un3006paxeHne naHeTbl, Ha-
xoasievics 3a npegenamy CONTHEYHOUN CU-
cTtembl. OHa umeet maccy ot 3 4o 10 M, n
obpaLlaeTcsi BOKPYr KOPUYHEBOro KapJsvka
2MASSWJ1207334-393254 maccoii 25 M,
CHUMOK rosydeH B GJmxXHeM nHppakpac-
HOM Amarna3oHe C MCroJsib30BaHWeM ajgari-
TUBHOU ONTUKW Ha 8,2-METPOBOM TEIeCKO-
ne VLT EBponevickori KOxHovi o6cepBaTtopum
(Yvnu) B 2004 r.

Il — lNepBasi poTorpausi naaHeTb (06bLEKT
B BEPXHEeU 4acTu CHUMKa) BOAM3U 3BEe3.bl
cosiHe4YHoro tuna. 3se3aa 1RXS J160929.1-
210524 cnektpanbHoro knacca K7V yna-
s1eHa oT Hac Ha 490 cBeTOBbIX NIET, UMEeT
maccy 0,85 conHeqHoU v Temnepartypy rno-
BepxHocTu 4060 K. lnaHeta B 8 pa3 mac-
cuBHee fOnutepa, ee Temrneparypa — Io-
psiaka 1800 K, noaTomy oHa cama ussy4yaet
B BUAMMOM Amanas3oHe. Bospact cuctemel,
BEPOSITHO, OKOJI0 5 MJIH. JIeT, paccTosiHne
Mexay ee KOMIoHeHTamMu — He meHee 330
a.e. CHUMok caenaH B ceHTsbpe 2008 r. B
O/IXKHEM MHPPaKpacHOM Anana3oHe Tese-
ckoriom Gemini North ¢ aganTuBHoOV onTu-
ko (ob6cepBaropus MayHa-Kea, laBaiiu).

http://wselennaya.com



domanbrayta B 115 pas ganblie, 4em
3emnsa ot ConHua. MoaTtomy acTtpo-
HOMbI MpepnnosaraioT, YHTO OHa OKpYy-
X€Ha rMraHTCKUM oTpaxaloLlmm cBeT
KOJIbLLOM, HaMHOrO MpeBbiAoWMM
rno pasmepy kosnbua CatypHa. B Hewm,
no-snanmMomy, GopMUpYIOTCA CryT-
HUKWN 3TOW NNaHETbl, Kak B 3MOXY IOHO-
ctn COoNHEeYHOM cucTeMbl GOPMUPO-
BaJNCb CMNYTHWUKW MJAHET-TUraHTOB.
OTmMeTuMm, 4To B KOHUe 2011 . cpegu
CneunannucToB BO3HUKAM pasHorna-
CcCuUsi B UMHTepnpeTaumm ONTUYECKUX
HabnoaeHnin nnaHeTol omManbrayTra:
[aHHble HabNAEHMA B OANEKOM WH-
dpakpacHOM 1 CyOMUANMMETPOBOM
AuanasoHax rnoka He NoaTBepXaaloT
€€ CYLL,EeCTBOBaAHUS.

He meHee nobonbiTHa U poTorpa-
dua cpasdy yYeTbipex nnaHeT 3Be3abl
HR 8799 B co3Be3guu leraca. Jta
cucTemMa ypaneHa OT Hac npuMmep-
HO Ha 130 cBeToBbIX NeT. Kaxpas 3
naaHeT MOYTM Ha NOPSOOK MacCuB-
Hee lOnuTepa, HO ABMXYTCS OHU NPU-
MEPHO Ha Tex X€& pacCTOSAHUSAX OT
cBOell 3Be3/bl, 4TO 1 HaLUW MjaHeTbl-
ruranTbl: 15, 27, 43 n 68 a. e. bbino
Obl CTpaHHO, ecnn Obl Ha MecTe Be-
Hepbl, 3emnn 1 Mapca B cucteme HR
8799 He Haxogunucb 3emnenonob-
Hble nnaHeTbl. Ho mx oBHapyxeHue
— roka 3a nNpenesioM Halnx TexHW-
YeCKNX BO3MOXHOCTEN.

MonyyeHre NpPsIMbIX CHUMKOB 9K-
30MNJlaHeT — BaXHenwWwun atan B nx

a 21 July 2010,

¢ 1 November 2009, L’ band

lMnaHeTsl 3B8e3abl HR 8799 (1306paxeHve 3Be3bl PeayLmpoBaHO KOMIbIOTEPHOM 06paboTKoi)

nccnenoBaHusax. Bo-nepBbix, aTUM
OKOHYaTeNbHO MOATBEPXAAETCH UX
cyuiectBoBaHue. Bo-BTOpbIX, OT-
KPbIT MYTb K U3YHEHUIO CBOMNCTB 9TUX
ninaHeT: UX pasMepoB, Temneparty-
pbl, MJIOTHOCTU, XapakTePUCTUK MO-

BepxHocTn. W camoe BoNHyOLEe
— He 3a ropamu pacwmndpoBka ux
CMEeKTPOB, a 3HauyuT, onpeneneHve
ra3zoBoro cocrtara atmocdep. O Ta-
KO BO3MOXHOCTU [ABHO MeuyTaloT
ak306u1010rK.

B.T. CYPAOUH.
PA3BE[IKA

B. I Cypawy

2011. — 376 c.,
dopmat 145x217 mm,

TBEpObIN nepener.
LleHa — 160 rpH.

AOAJIEKUX NMJIAHET

MNapatensctBo: DUSMATIINT,

MeuyTta Kaxporo actpoHoMa — OTKPbITb HOBYIO MiaHeTy. PaHblue 310
Cny4asiocb pegKo — NnpuMepHo pas B ctosieTve. Ho B nocnegHee spems
nyiaHeTbl OTKPbIBAKOT YaCTO: NMPUMEPHO MO OJHOWN 6OJILLLON MN1aHeTe B He-
Jeno, Hy a MefkMx — Mo CoTHe 3a HoYb! KHura noBecTByeT 0 TOM, Kak Be-

JIMCb 1 BEQYTCH NOUCKM 60SbLUMX MU MasbiX naHeT B CONHEYHON cnucteme

W BOANW OT Hee, Kakas TeXHUKa Ans 3TOro UCNonb3yeTcs, YTO MOMoraeT U
YTO MeLLaeT acTpoHOMaM B 3TON paboTe.

PacckasaHo, kak galT nnaHeTam MMeHa U Kakne OTKPbITUS XAOYT Hac
Brepedu. B npunoxeHun nprBefeHbl TOYHblE OaHHbIE O MiaHeTax, co-
3Be3OVsX 1 KPYyMHeWLMX Teneckonax.

KHura npegHasHa4yeHa ctaplleKknacCH1uKam, ydntenam 1 ctyoeHTam, a
TakXXe BCeM NobutTensm aCTpoHOMUN.

KHUTY MOXXHO 3AKASATb B HALLEN PEOAKLIIA:

B YKPAVHE
> no TenechoHam: (093) 990-47-28; (050) 960-46-94
> Ha caiite xypHana http://wselennaya.com/

> 10 3NeKTPOHHbIM afpecam:
uverce@wselennaya.com; uverce@gmail.com;

> B IHTepHeT-marasuHe http://astrospace.com.ua/ B pa3gene «Jluteparypa»

> N0 N0YTe Ha aapec pefaKLmum:
02097, r. Kues, yn. Munocnasckas, 31-6, K.53.

MDOopyM * KHUM * ApXVBbI

B POCCN

> no TenedhoHam: (499) 253-79-98; (495) 544-71-57
> 10 31eKTPOHHOMY agpecy: elena@astrofest.ru

» B VIHTepHeT-MarasuHax http://www.sky-watcher.ru/shop/ B pasgene «Kuurn,
XKYpHasTbl, CONYTCTBYIOLLME TOBaPbI>» http://www.telescope.ru/

B paszene «Jluteparypa»

> N0 NoYTe Ha afipec pefakLmum:
r. Mockea, M. TuwmnHcknii nep., 4. 14/16
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[OpAYNN KBapLEBbLI NeCoK B 3Be3aHON cncrteme

ﬂ NMOHCKME acTPOHOMbI, paboTato-
wye Ha 8-MeTpoBOM Teneckone
«Cybapy» (obcepBatopus MayHa Kea,
laBalickne octposa),’ coobwmnn oo
OTKPbITUN MBIJIEBOIO OMCKA, OKPYXal0-
wero 3se3ny HD 15407A B co3Be3gumn
[Mepcesa n cocTodwero B OCHOBHOM U3
yacTmyek kBapua. ITOT AMCK npea-
NONOXUTENbHO  ABNSETCA  NpoaykK-
TOM CTOJIKHOBEHUS MiaHeTe3nManen
(cpaBHUTENBHO HEOONbLUMX KaMEHWU-
CTbIX TeN, N3 KOTopbIX GopmMUpyoTCH
KpPYynHble nnaHeTsl). Obwas macca co-
Jep>allerocs B HEM BELLECTBA MOXET
JocTuratb NPUMEPHO MUJTIMOHHO Ya-
CTU Maccbl 3emMnu.

MccnepoBaHHaa 3Be3ga OTHOCUTCA
K knaccy F3V (To ecTb oHa Tsaxenee n
ropsdyee ConHua), nmeeT BO3pacT no-
paaka 2 Mapa. neT u yaaneHa ot Hac Ha
180 cBeTOBbIX NET. BHYTpEHHAA rpaHu-
Lla oMcKa pacrnofioxXeHa OT Hee Ha pac-
cTtossHUM meHee 100 MIH. KM, BHELLHAA
— npnbnunantensHo B 150 MAH. KM, 4TO
MPakTU4EeCKN PaBHO CPeaHeEMY paany-
Ccy 3eMHOoI opbuTbl. MNoCKONbKY MOLL-
HOCTb u3nydeHma HD 15407A Bebiwe,
4eM Y Hallero ceetusia, 4actuubl Nbian
B AMICKE HarpeThbl 40 4OCTATOYHO BbICO-
knx Temnepatyp (250-300°C) n camu

" BMB Ne4, 2007, cTp. 4

WHTEHCUBHO M3Ny4aloT B MHpakpac-
HOM gamana3oHe. COOBCTBEHHO rOBO-
ps, 6narogaps aToMy 3Be3ga U Obina
BblOpaHa [Ons AeTanbHOro WU3y4eHus
— aCTPOHOMblI OPUEHTUPOBAINCH HA
KaTanor 06bekTOB C aHOMaJslbHO BbICO-
KOW SIPKOCTbIO B MHpPaKpacHOW 4acTtun
cnekTpa OTHOCUTENIbHO UX BNAMMOIO
6necka, COCTaB/fiEHHbIA MO JaHHbIM
ANOHCKOro Teneckona «Akapu».2
JononHutensHele crnekTpanb-
Hble HabnogeHns B cpegHem WK-
JuanasoHe, NpoBeAeHHbIE C MOMOLLbIO
aMepUKaHCKOr0 KOCMWYECKOro Tene-
ckona Spitzer, No3BOAWAM OUEHUTb
MaccCy oucka v caenartb BbiIBOAbl O €ro
coctaBe. OCHOBHbIM KOMMOHEHTOM B
JAHHOM Clly4ae 0Ka3aJanCb MUKPOH-
Hble YacTuLubl KpemHesema (amokcuaa
KpemMHus, kBapua). BeposTHee Bce-
ro, OHM BO3HUKIW MPWU ydapax cpas-
HUTENbHO HEOONbLUNX METEOPUTOB B
NMOBEPXHOCTHbIV Cnoii 6osiee KPymnHbIX
TeN, yXe YCMneBLUMX MPONTU CTaamio
pacnnaenennsa n gnpoepeHuyaumn, B
XO[Ee KOTOpoi bonee Tsxenble MUHe-
panbl U MeTanmnbl (B NEPBYIO O4epeap
Xene3o N HUKEeNb) «OnyCTUANCL» 6an-
Xe K 94pY, a IerkMe CUInKaTHbIe NOpo-

2 BIMB Ne3, 2006, cTp. 25; Ne6, 2006, cTp. 31; Ne10,
2009, ctp. 7

Obl OCTaNINCb Ha MOBEPXHOCTU. Takum
ob6pasom, acTpoHOMaM BrepBbLIE yaa-
JIOCb HEe TOJIbKO YCTaHOBWUTb Hannyune
NbIIEBOro AMCKa BOKPYr 3BE3bl, HO 1
«B3BECUTb» €ro, a Takxke OnpenennTb
€ro cocTtaB 1 pasmepbl. ITO, B CBOWO
oyepenb, MOXET CTaTb OOMOJIHUTENb-
HOWM «MOACKa3KoM» Npu nccnegoBaHnm
npoweccos GoOpMUPOBAHUSA N 3BOJIIO-
LMK SK3OMaHET.

KBapueBas nbiib BCTpPEYaeTCs B
KOCMOCEe [OOBOJIbHO peako, Mo3Tomy
OTKPbITME AMNOHCKUX Y4EHbIX MPencTaB-
nset 60NbLIOW UHTEpPEeC A NiaHeTo-
JIOroB, N yXe NocTaBuIO Nepes HUMU
HemMasno HoBbIX BOMpPOcoB. Hanpumep,
HE COBCEM TMOHSATHO, 3a CYET 4ero
CTONb MESIKME YacTuLpl YOEPXMBAIOT-
CcC4a OT paccemBaHnd B KOCMMNYECKOM
NPOCTPaHCTBE NoA AENCTBMEM 3BE3A-
HOro BETpa N MOLLHOro nanyvyenus HD
15407A. Bungnmo, B cucteme cylle-
CTBYET KakOM-TO MUCTOYHMK UX MOCTO-
SAHHOr O MOMOJIHEHUSI — aHaNor OKOJ0-
COJIHEYHOIr0 Nosica acTepomaos.?

UCTOYHUK:

Discovery of Dusty “Quartz Star”.
2012/05/09 Graduate School of
Science. — University of Tokyo.

3 BB Ne4, 2004, cTp. 16; Ne1, 2010, cTp. 8

- [blneBoVi ANICK, OKPYXXAIOLLMI. 3BE34Y
HD 15407A, B npeacTaBneHn XynoxXHuKa.

BN
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3ara,qHa KO/bUA CDOManbrayTa

2008 r. paboyas rpynna KocMu-
yeckoro Teneckona Hubble coo6-
wpia o TOM, YTO 3TOMY WHCTPYMEHTY
yoanocb cootorpadmnpoBatb MNAaHETY
Ha opbuTe BOKpyr 3se3abl Pomasbrayr,
HaxoA4sLWeNcs OT Hac Ha PacCTOfHUM
25 cBeToBbIX neT.! YTobbl NoaTBEPAUTb
OTKPbITVE, YYEHble HanpaBuIn Ha 3Be3-
oy Teneckon Spitzer, ABMXyLMIACS Mo
CaMOCTOATENIbHOM OKOJI0COJTHEYHOMN
opbute 1 BeaoyLWMin HABNIOAEHNS B UH-
dpakpacHOM amanasoHe crniektpa.? Ans
39TOr0 WHCTPYMEHTa npepgnonaraemMas
nnaHeTa fomkHa Obiia cTaTh elle 6onee
NETKON «UENblO>... 0AHAKO Ha Er0 CHUM-
Kax aCTPOHOMbI HUYEro AaXe OTAANIEHHO
MOXOXEro Ha Hee He 3aMeTUIIN.
MMnoTeTnyecknii  NNaHeTonoa00OHbIn
00bekT, cpaBHUMbIN Mo mMacce ¢ CaTtyp-
HOM, JO/MKEH Obl1 UrpaTb POSb «NacTy-
Xa», NoAAepPXMBatoLLEr0 CBOEW rpaBmTa-
LUMen annmntuyeckyto popmy MbiieBOro
KOJbLIa, KOTOPOE okpy>aeT (Pomarnbrayr.
annnnc nmeet BobLUYIO MONYyoCh pas-

"BMB Ne11, 2008, ctp. 17

2 BMB Net, 2003, cTp. 12; Ne9, 2009, cTp. 25; Ne10,
2009, ctp. 4

3 ACTpoHOMMYEecKas eauHMLA (a.e.) paBHa cpeaHe-
My paguycy 3eMHo op6uTsl (149 597 870 km)

mMepom okono 140 a.e.® (No4Tn BNATEPO
6onblle CpenHero pPacCTOsHUS MexXay
ConHuem n HentyHoMm), a liMprHa cob-
CTBEHHO KosbLa gocturaet 16 a.e. Many-
YyeHre NCKOMOro obbLekTa B BUOMIMOM M-
anas3oHe 3aperncTpmpoBaTb JOCTATO4HO
CNIOXHO 13-3a 6IM30CTU SAPKOI 3BE3AbI,
CO34al0LLEN MOLLHLIE OPEOJIbI B ONTUYE-
CKMX cucTemax. B vHdpakpacHbIxX nydax
aTa 3aga4a 0bnervyaeTcsl, NOCKOSbKY KOH-
TPacT MeXAay U3ny4eHNeM 3Be3Mbl 1 Nna-
HETbl JOMKEH ObITb 3HAYUTESIBHO HUXE.
CTtporo roBopsi, 3kK3o0MnfaHeTa, Haxoas-
LAsCs Ha TakoM BONbLLIOM PaCCTOSAHWN
OT LIEHTpaNIbHOro cBeTuna, dyaet MMeTb
OY€Hb HU3KYIO TEMMEPATYPY, Y MaKCUMYM
€ee M3Ny4yeHnss NpuaeTcs Ha paavoauva-
nasoH. Mcxoas n3 atmx coobpaxeHui,
aCTPOHOMbI 334€MCTBOBAN 4151 TOUNCKOB
ATakamcKkmii CybMUNNIMMETPOBbIN aHTEH-
HbIn MaccmB (Atacama Large Millimeter/
submillimeter Array — ALMA), HO 1 OH He
ban oxmpaemoro pesynerarta. [Npasaa,
YyOAN0Cb BbIICHUTb, YTO BHELLHWIA 1 BHY-
TPEHHWI Kpan KONbLA AOCTATOYHO Pe3ko
o4epyeHbl. OcHOBbIBasACb Ha 3TUX AaH-
HbIX, Fpynna MCCneaoBaTenen Bo rnase
¢ AapoHom Bonu 13 YHueepcuteta dno-
puabl (Aaron Boley, University of Florida)

ACEAELILIAC

ole/A\ErRmnAZl

.

npoBefia KOMMbIOTEPHOE MOAENMPOBA-
Hue cucteMbl Pomasbrayta 1 npuna
K BblBOAY, YTO BOKPYr HEro BpaLlaeTcs
[axe He ogHa NnaHeTa, a aBe, 1 kaxaasi
M3 HUX «DOPMUPYET» CBOKD CTOPOHY MMbl-
nesoro konbua. No macce n pasmepam
3TV Tena HEHaMHOro NpeBbilwaloT Mapc,
a crnepoBaTtesibHO, MX HEBO3MOXHO Ha-
6nt0aaTb C NOMOLLIbIO COBPEMEHHOM TEX-
HUKN. Byab OHM XOTb HEMHOrO TAXEnee
(nopsiaka 2-3 3eMHbIX Macc), X rpaBuTa-
LS NPOCTO paspyLumna bl KoNbLO.
Hubble He Mor «yBmpeTb» peskue
Kpas, NOCKOMNbKY B BUAMMOM U ONIVKHEM
MH$pPakpacHOM Auana3oHax OH peru-
CTPUPOBaN U3Ny4YEHNE MUKPOCKOMMYe-
CKUX MBUIMHOK, CUJIbHO MOABEPXEHHbIX
BO30ENCTBUIO CBETOBOrO AABJIEHUS CO
CTOPOHbI fipkoro domasnbrayta — OHO
KOHKYPUPYET C rpaBUTaALMOHHBIM BNA-
HVWEM MNIAHET U «pa3MbiBaeT» HOPMY
Konbua. Ho yactuubl MUAIMMETPOBbLIX
pa3MepoB, C N3Jy4EHNEM KOTOPbIX «pa-
6oTaeT» aHTeHHbIN MaccuB ALMA, nBu-
XXYTCS1 B COOTBETCTBMM C 3aKOHAMMU TAro-
TEHWS, YTO NO3BONSET UM YAEPXKNBATLCS
B OYEPYEHHON «nacTyxamu» 06nacTm
NnpocCTpaHcTea. Cootorpadumposatb
caMu nnaHeTbl aCTPOHOMbI HAOEKTCH C
MOMOLLbIO MHCTPYMEHTOB CNIEAYIOLLErO
NMOKONEHNS (TakMX, Kak OKCTPEMASIbHO
Bonblioii Teneckon — E-ELT ESO).

Ha coctaBHOM n306paxxeHum roayobim
LIBETOM MpeACTaB/IeHbl PE3YbTaThkl
CbEeMKM KOCMu4eckoro teaeckorna Hubble
(Pomanbrayt 3aKpbIT TEMHbLIM 3KPaHOM),
XKeJITbIM LBETOM — MHpOopMaLms,
ros1y4eHHasi aHTEHHbLIM
maccuvsom ALMA

YM 3 [KHUMA % ApX/BEI

BN
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Astronomy Observatory), and W. Dent (ALMA, Chile), P. Kalas, J. Graham, E. Chiang, E. Kite (University of California, Berkeley), M. Clampin (NASA

Sagan Fellow), M.J. Payne, E.B. Ford, M. Shabran (University of Florida), S. Corder (North American ALMA Science Center, National Radio
Goddard Space Flight Center), M. Fitzgerald (Lawrence Livermore National Laboratory), and K. Stapelfeldt and J. Krist (NASA JPL)

LMA (ESO/NAOJ/NRAO). Visible light image: the NASA/ESA Hubble Space Telescope ; Acknowledgement: A.C. Boley (University of Florida,
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[@anaKkTnka «Combpepo» — CnrpanbHan r 31NNNTNYyecKan ?

MBBGCTHaﬂ MO MHOMOYMCNEHHbIM O-
Torpaduam ranaktuka «Comopepo»
(M104, oHa xe NGC 4594) ssnsetcs
OOHOBPEMEHHO CMUpPasIbHON U 3Naun-
Tnyeckor. K Takomy BbIBOL4Y MpULLIN
aCTPOHOMbI MOC/e aHanNM3a oYepenHbIX
€€ CHMMKOB, MOJTy4EHHbIX KOCMUYECKUM
MHdpakpacHbIM Teneckornom Spitzer.
lanakTuka HaxoOMTCH B CO3BE34UU
JleBbl Ha pacCcTOAHUM NMPUMEPHO 28 MITH.
CBETOBbIX NIET. B onTnyeckom gmanaso-
He OHa BbIMSAUT NOYTU NOSIHOCTLIO MO-
rPY>XEHHOI B CBOE rafiakTU4eCckoe rano,
KOTOPOE paHee CHUTAIOCh HE CIINLLKOM
6onbwmm. HepaBHo Spitzer «paams-
hen» B OOLWMPHOM ra3oBO-MblIEBOM
obnake BOKpPYr Hee cTapble 3Be3abl U
YCT@HOBWJ1, 4TO 3TO rano UMEET Ao-
CTaTO4HbI pa3Mep 1 Maccy, Y4ToObl OT-
HecTn NGC 4594 Kk ruraHTCKUM 31aun-
TM4eckuM ranaktukam. PakTnyecku
BMNepBbIE peyb MAET O Knaccudurkaumm
3BE3HOW CUCTEMbI KaK S/IMATUHECKON
1 cnMpasnbHON OAHOBPEMEHHO.
Hanbonee npoctoe paspeLleHne
3TOro Napagokca — npeanonoXeHne
O TOM, YTO 3Ta rMraHTcKas AnaunTu4e-

CKasl ranaktvka OgHaxnAapl nornotuna
CMUpanbHylD COCEAKY — aCTPOHOMBbI
nonaratoT MasrioBEPOSATHLIM, MOCKOJIbKY
B XO4€ NOrnoLweHns OT aucka nocnen-
Hell He ocTanocb Obl CNefoB, a OH B
M104 coBepLLUEHHO YETKO HabnoaaeT-
cs. OCHOBHOW CLieHapuii, paccMaTpu-
BaeMblli B HACTOSILLLEE BPEMS, NPeano-
nlaraet, 4To Hekorga — okono 9 mnpa,.
neT Ha3a[, — YXe CyleCcTBOBaBLUAs
KpyrnHas annMnTuyeckas cuctema no-
NONHUAIACb OrPOMHBIM  KOJTMYECTBOM
MEX3BE3OHOro rasa, BeCbmMa pacnpo-
CTPaHEHHbIM Ha OTHOCUTENIbHO pPaH-
Hel cTagnn paseuTusa BeceneHHoin. 31o
NPOM30LLJIO YXe Mocsie Toro, kak 06mk
ranakTMkKn onpeaenuncd, ny Hee chop-
MMPOBaNIOCb MaccmBHoe sapo. [as,
BpaLLasiCb BOKPYr Hero, o6pa3osa Bbl-
TAHYTBIA YNIOLWEHHbIN OUCK, B KOTOPOM
aKTVMBU3MPOBANNChL NPOLLECChI 3BE340-
obpasoBaHus. Nx pesynbTaT Mbl CErof-
HS1 UIMEEM BO3MOXHOCTb INLESPETD.
HoBbI NOX04 NO3BONSET HAKOHEL,-TO
NPOSICHUTBL 3aragKy C KONMMYECTBOM LLIA-
POBbIX 3BE3OHbIX ckonneHuii B M104:
€CNn  «HOPMaJibHbIE»  ANINATUYECKNE

Hab6noaeHvs B nHgpakpacHoM avana3oHe, rnpoBeAEHHbIe KOCMUYECKMM Tes1ecKornom Spitzer
(NASA), nokasanu, 4To ranaktnka «Combpepo», Ha3aBaHHasi Tak U3-3a CBOEro CXoACcTBa C MekK-
CUKaHCKOU LLUMPOKOIOJION LLNSINON, AEMOHCTPUPYET NMPU3HAaKN KakK 3JTNITUHECKON (CUHe-3e-
JIeHbIV LIBET Ha NpuBeaeHHOM U3006paxeHnn), Tak n CrvpasibHOV ranakTmku ( TOHKUE KpacHbI
auck). Mo pesynetatam 6os1ee paHHUX HabI04eHWH B BUAVMOM AMana3oHe acTPOHOMbI 6blLin
CKJIOHHbI CYNTATb €€ «[POCTOM» CrNPasIbHOV 3BE34HOV CUCTEMOM.

ranakTUKu coaepXaT HECKOJIbKO ThiCSY
Takux 00BbEKTOB, ay CNupasbHbIX (Bpoae
Hawwero MneyHoro NyTn) nx HECKOSbKO
COTeH, To «CoMbpepo» UMEET NX OKOJIO
OBYX TbICS4, YTO BIMOJIHE YKadblBaeTCs
B NPEAnosioXeHNE O ee «CMeLLUaHHOM’
Mopdonornm».

KoHeuHO, Henb3s ckasaTb, YTO Te-
nepb KapTUHa LENNKOM icHa. HenoHaT-
HbIM OCTaeTCsl, Kak OOJbLUON ra30BbIi
ONCK CMOI NPUHSATL YeTkylo dhopmy n
COXpaHUTb ee, Haxo4sICb BHYTPU CTOJIb
MaCCWUBHOW 3NINNTUYECKOM ranakTukn?
Hackonbko 4acTo BCTpedvaeTcs Takas
aHoMasibHasa «OBOMCTBEHHasA» ranakTu-
yeckas cTpykTypa?

«Mop, nopo3peHnem» Tenepb okasa-
nacb nranaktuka LleHtaBp A (NGC 5128),
npexae cuMTaBlLAsCS JIMH3006pa3HOIA.
Mo MHEHMIO YYeHbIX, OHA TOXEe MOXET
ObITb ANNNMNTUYECKOW C ra30BbIM ANCKOM
BHyTpW. OOHAKO B HEM COAEPXMUTCH He
Tak MHOro 3Be3[, NOTOMY YTO MOrToLLEe-
HVMe raflakTUKOM AOMONAHUTENBHOMO rasa
Npou3oLLno Ha 6onee nNos3gHen crtaguu
pasBuUTUS, 1 HGOPMMPOBAHNE «CBEXEr0»
3BE3HOM0 HaceneHnsi B 06pa3oBaBLIEM-
CS IVICKe eLLle He 3aBepLUNSIOCh.

UCTOYHUK:

NASA's Spitzer Finds Galaxy with

Split Personality. — NASA/Spitzer Press
Release, 04.24.12.
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CKDOMHaFI AoCTornpnMmedaTernbHoOCTb AH,CI,DOMe,ﬂ,bI

K,F\J,,OMe BCEMMPHO M3BECTHOM Ty-
aHHocTK AHgpomenbl (M31) —
camoli 61M3KOoM CrMpanbHOM ranakTuku,
KpynHeriwero uneHa MectHol rpynnbi’
— 9TO CO3BE3AME COAEPXUT ELLE HEMA-
JI0 MHTEepEecCHbIX 0OLEKTOB, WMHOMOA He-
3aC/y)KeHHO 000MAEHHbLIX BHUMaHUEM
nodutenein actpoHoMnn.? OanH N3 HUX
— cumnaTtnyHaa ranaktmka NGC 891,
pacnonoXxeHHas Ha paccTosiHM bonee
30 MJIH. CBETOBLIX JIET 1 BUANMAS NOYTU
TOYHO «C pebpa». OHa BXOOUT B COCTaB
HebOsbLLIOr0 ranakTU4eckoro ckorse-
HUS, YiEHbl KOTOPOro rpaBUTALMOHHO
cBsi3aHbl apyr ¢ gpyrom. Ee nonepeu-
Huk gocturaeTt 100 TbIC. CBETOBbLIX JIET,
TO €CTb OH MPUMEPHO paBeH cpeaHeMy
AvameTpy Hawero MneyHoro lMytun.

14 mMaa Ha cante KOCMUYECKOro
Teneckona Hubble (NASA/ESA) 6bin
onybnnKoBaH CHUMOK CEBEPHOM 4acTu

" BMNB Ne6, 2007, cTp. 4
2BIMNB Net, 2003, cTp. 34

NGC 891, coenaHHbIl YCOBEpPLUEHCTBO-
BaHHOW 0030pHON kamepoii (Advanced
Camera for Surveys) aToro nereHgapHo-
rO UHCTPYMEHTA, OTMETMBLLEr0 HeAaBHO
22-neTne cBoei paboTbl HA OKOJI03EM-
Hon op6uTe.® LieHTpanbHoe ranaktmye-
CKOE€ CryLLeHMe BUAHO B IEBOM HUXHEM
yriy CHUMKa. B npaBomM HuxHeM yriy
3aMeTHbl Gonee panekve «dOHOBbIE»
SNNUNTUYECKME ranakTukK, a no rnosio
CHMMKa pasbpocaHbl sipkue 3Be3fbl,
npuHagnexawwye MnedHomy MNyTun.
PaHee npepnonaranocb, 4TO MNOXO-
XU BUA B TakOM X€ pakypce mmena
Obl 1 Hawa ManakTrka — C xapakTepHOMn
«CEeTbl0» MHOXECTBA TEMHbIX MPOXMIOK
MEX3BE3HOM MbIN 1 ra3a, MHTEHCUBHO
MOrnoLAIOLLIMX CBET B BUANMOM ANanaso-
He CMeKTpa 1 XOPOLLO 3aMETHbIX HA POHE
MunvMapaoB 3ee3a.t OgHako 6onee ae-
TanbHblE VUCCNEOO0BaHUS OBHApPYXuUm m

3 BMB Ne10, 2008, cTp. 4
4 BIMB Ne3, 2008, cTp. 5

paznuums. B NGC 891 raszoBo-nbineBble
BOJIOKHA MPOCTMPAIOTCH AOBOJSILHO Oa-
NEKO (MHOrga Ha COTHWM CBETOBbLIX JIET)
OT IMaBHOI ranakTM4eckom MnIOCKOCTU.
ACTPOHOMbI MoniaraloT, YTo Takue Mnpo-
TSXKEHHbIE BOJIOKHA AO0SKHbI OPMUPO-
BaTbCs B peaysnbrare rubenu 3eesq, co-
NPOBOXAAEMOM B3PbIBaMU CBEPXHOBbIX,®
IMBO e Npu NX POXAEHMM B Xoae Npo-
LLeCCOB aKTMBHOI 0 3Be30,0006pa30BaHms.b
Ha aTux ctagusix cBOer 9BOMIoLMM CBe-
TUNa BbIBPACHIBAIOT B KOCMOC OrPOMHbIE
MacChbl BELLIECTBA Ha MOUCTMHE KOCMUYe-
ckve paccTosHus. Cyas no KonmyecTsy
HabnoaaeMbIX BONOKHOOOPa3HbIX CTPYK-
TYP, NO MHTEHCUBHOCTM 3BE31006pa30-
BaHus ranaktmka NGC 891 sHaumTensHo
npesocxoamt MneyHbin MyTb.
UcToYHuIK:
Edge-on Beauty. — Hubble Press
Release, 14 May 2012.

5 BIMB Ne5, 2008, cTp. 6
SBMB Ne11, 2008, cTp. 4
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G. Bacon (STScl)/NASA

RCEAEHHAC -
ple/A\ErRmnAZI

ObHapy*eHa CBA3b Mexay
cogeprkaHnem Taxe nbiX 3N1eMeHTOB
B 3Be34e n pa3Mepamn ee nnaHeT

VI 3-3aTOro, YTO 3NIEMEHTHI TSXXEenee
BOOOpPOLA U renuns, Ha3blBaemble
acTpodpuankamu 0OLWKUM TEPMUHOM
«MeTannbl», noABNAIOTCA B Heapax
3Be3[, B pe3ysnbrate TEPMOSOEPHOro
CMHTE3a W NUllb 3aTeM paccenBa-
I0TCS MO KOCMOCY, HOBblE€ 3BE3AHbIE
NnoKoneHnss cogepxaT Bce Oonbluee
KONMYeCTBO 3TUX 3nemMeHToB. MHade
roBOps, N «MOnoablie» 3Be3abl, U CO-
CTOSILLME U3 HUX FranakTukm obnanatoT
Bce OofblUe MeTa/lIMYHOCTbIO (OT-
HOCUTENbHOM KOHLLEeHTpaunen ane-
MEHTOB Tsaxenee renus). bnarogaps
KpacHOMY CMeLlleHuio, KOTopoe Mno-
3BOMISIET YCTAHaBNMBATb BO3pacT ca-
MbIX Janekux ranakTuk, yHeHble UMetoT
3amMeydaTesibHyl0 BO3MOXHOCTb HalTK
3aBUCUMOCTb MeXay 3TMM BO3PacTOM
n copepxaHnem metannoB. K coxa-
JIEHWI0, NPU UCcefoBaHUK 3K3onna-
HEeT Takad BO3MOXHOCTb OTCYTCTBYET:
OHW He u3ny4aloT camum no cebe, 1 Ha-
6nogatb MX HENOCpeacTBEHHO yaa-
eTCsl TONbKO B €OWHMUYHbBIX Cryyasix.
OOBbIYHO MX M3Yy4aloT MO W3MEHEHUIo
CBETUMOCTU 3BE3[bl B MOMEHTbI NPO-
XOXOEHUS NnaHeTbl MeXay Hel 1 Ha-
onoparenem. OgHako amepukaHckas
ncenepoBartenbHuya Cannn JoOACOH-
PobuHcoH (Sally Dodson-Robinson)
Hawna OCTPOYMHbIN Cnocob N3y4nTb
3BOJIOLUMIO NIAHET U €€ CBA3b C XUMMU-
4yeckon asonwouven BceneHHol: oHa
pewmnna nouckatb BO3MOXHYIO 3a-
BMCUMOCTb MeXAay napamMeTpamu mn3s-

BECTHbIX HAM 9K30MnnaHeT B Mne4yHom
I'Imi N MeTaJlJIM4HOCTbIO NX 3BE3A,.

HoncoH-PobuHcoH npoeena
cpaBHeHMe pa3mepoB 213 nnaHeT-
rMraHToB, OOHAPYXEHHbIX TENIeCKO-
nom Kepler,! a Takxe copepxaHus
TAXENbIX 3/IEMEHTOB B 3BE34ax, BO-
KPYr KOTOpbIX OHW BpawatTcd. YTo-
Obl N36ABUTBLCS OT BO3MOXHbIX OLLN-
060K, CBSI3aHHbIX C OCOBEHHOCTSAMM
TOW WUAN WNHOW 3BE3OHON CUCTEMBbI,
pa3mepbl NNaHeT  paccmaTpuBa-
JIMCb KakK OTHOLWeHne unx pagunyca K
paguycy LUeHTpanbHoOro ceetuna. B
utore Oblna oOHapyXeHa [O0BOJIb-
HO cnabasi, HO BCe-TakM 3aMeTHas
TEHOEHUUS K TOMY, 4TO MeHbLUne Nno
pa3mepy niaaHeTbl MMEIOTCS Yy 3BE3M,
c 6osblien MeTanIM4HOCTbo. 3TO
MOXET CNYXWUTb WHTEPECHbIM CBW-
0EeTENbCTBOM TOro, Kak MEHSANCS xa-
pakTep nnaHeTononobHbIX 0ObEKTOB
no mMepe «B3pocneHuns» BceneHHon.
MHoro MmunanapaoB neT Ha3ag, korga
CpenHss MeTanIMyHOCTb 3Be3[, 6bina
3aMeTHO Huxe, YeMm y Hawero ConH-
ua, nnaHeTbl 6LV KPYNHEE N MEHEE
NJOTHLIMW, HEXENN OKpYXatoLlme Hac
cerogHs. Hackonbko peanbHa faHHas
TEHOEHUNS — MOKaXxyT AajibHenwme
nccnenoBaHus: CoOBpeMeHHas TeXHN -
Ka Moka He NO3BONISET TOYHO OLLEHUTb
paguycbl fanekux 3Bes3fd, He roBops
yXe 0 pasmMepax ux CMyTHUKOB.

"BMNB Ne3, 2009, cTp. 13
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Mnnnnapg 3s8e3a
Ha OAHOM
n3ob6pareHnn

Ha canite Koponesckoi obcep-
BaTtopun OauHbypra onybnu-
KoBaHO camoe MacwTtabHoe un3
NOoJIy4eHHbIX Ha D,aHHbIIZ MOMEHT
nsobpaxeHnin Hawen [anakTUKu.
OHO 6bINI0 NpeacTaB/ieHO B KOHLE
MapTa Ha aCTPOHOMWYECKOW KOH-
depeHumn B MaHuyecTepe (Benu-
KobpuTaHusa). 3anaa Ha CTpaHu-
Ly http://djer.roe.ac.uk/vsa/vvv/
iipmooviewer-2.0-beta/vvvgps5.
html, kaxgbln Xenawwmm CMOXeT
NoAPOOHO M3y4YuUTb TrpPaHOMO3HYIO
naHopamy MnedHoro lyTtn, BbIOU-
paqa OT}J,eJ'IbeII‘/JI y4acCTOK 1 yBeJINn4un-
Basi ero C NOMOLLbIO COOTBETCTBYIO-
wemn onunn.

MonHoe wun3obpaxeHne cocTouT
n3 150 mapAa. nukcenem n coaepxmT
6onee munnuapga 3Be3fq, TyMaH-
HOCTEN 1 Jpyrnx HebecHbix 0ObEK-
ToB. 1o cnoBam coTpypHuUKa SOnNH-

oyprckoro YHuBepcuteta Hwuka
Kpocca (Nick Cross, University of
Edinburgh), 4T06b pacnevyaTtaTb

3TOT rPaHAMNO3HbIN «raNakTU4eCcKum
nersax» c pa3peleHmnemM oguH Nnk-
Ceflb Ha MUNNMMETP, NoHaZobuTcs
nucT bymaruv AnmMHON B NONKMUIOME-
Tpa. Mo3auka cocTaBjieHa 13 pe-
CATV C JINWIHUM TbiCAY HEDONbLUMNX
CHMMKOB, CAENAHHbIX HECKOJIbKUMMN
Teneckonamu.

OCHOBHbIMU MHCTPYMEHTaMm
npoekTta ctanm 6puTaHcknin uHdpa-
KpacHbin Teneckon UKIRT, pacno-
NIOXEHHbIN Ha o6cepBaTopun MayHa
Kea (laBalickne octpoBa),' n ped-
nektop VISTA (EBponenckasa HOx-
Haa obcepBaTtopus, Yunn), Beny-
WM CbeMKY B BUOUMOM U BIINXKHEM
MK-pnanasoHe.? 3TO0 NO3BONUIO
3anevyaTtneTb ydyacTkm Heba, pac-
NMOJIOXXEeHHblIe KakK B CeBEpHOM, Tak
M B I0XHOM nofywapusax HebecHomn
coepbl. doTorpadmpoBaHme npo-
M3BOAMNIOCb B OCHOBHOM B pamkax
o63opa VVV — 04HOro U3 COBMEcCT-
HbIX O0JITOBPEMEHHbLIX aCTPOHOMMU-
Yyeckmx npoekToB YHuMBepcuTeTa
OanHbypra n Kem6puaxckoro YHu-
BeEpcuTeTa.

1 BMB Ne4, 2007, cTp. 7
2 BB Ne3, 2010, cTp. 5
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Ho rnaBHbIM pe3ynbTaToM 0630-
pa, no cnoBam Huka Kpocca, ctana
[axe He BnevyaTndwolLaa naHopama
Halero «3Be34HOro ocTpoBa», a
CO3[aHMe Hay4yHOro apxmea, KO-

MopyM * KHUMM * Apx1Bbl

TOPbIA MNO3BOMUT Y4YeHbIM BCEro
MuUpa ucKkaTb peakne Kocmuye-
ckue o006bekTbl M aHanu3npoBaTtb
OFPOMHbBIA  CTATUCTUYECKUA Ma-
Tepunan. CocTaBfieHne «BONbLUION

KapTbl lanakTukn» ANpogonxaeTcs,
B NepcneKkTuBe A/ Hee MOryT ObITb
MCNONIb30BaHbl  OaHHble  APYrux
KPYMNHbIX TENECKONOB (B TOM 4Yucne
KOCMWYECKMX).

BNB
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I BeuepHee nosiBneHne Mepky-
pua. Kak n Bce netHue anoHraumun
CaMoOln MasnieHbKOW MnaHeTbl, Nepuoa
€e BeYyepHer BUANMMOCTU, Ha4YaBLUNN-
cqa ewe B ntoHe 2012 1., He OTHOCUTCS
K 6naronpuaTHbiM. 1 nions Mepkypui
Ha Hebe ypanutca oT ConHua noyTn
Ha 26°. K aTomy BpemeHun Ha 50° c.Lw.
VHTEPBAN MeXAy KOHLUOM rpaxiaH-
CKUX CYMepeK U 3axo[40M MnaHeTbl
3a ropu3oHT cokpatutcsa ao 40 mu-
HYT (OXungaeTtcsi, 4To okono 20 nioHs
OH npeBbIcUT 50 MuHYT). Ewe yepes
HECKObKO AHEN OHA CKPOETCS B COJ-
HEYHbIX Nyyax.
3emnga sganu ot ConHua. B Teky-
wem rogy npoxoxaeHve 3emnei ade-
nmsa (Hambonee yaaneHHoi ot ConHua
TOYKM OpOUTLI) NpUXoaUTCH Ha 5 vtons.
B aTOT AeHb paccTosiHME Mexay Hallen
NJaHeTON 1 LLEHTPOM CBETWIA OAOCTUr -
HeT 152 MAnH. 92 ThbiC. KM, NOCne 4Yero
HA4YHET NOCTEMNEHHO YMEHbLIATLCA.
Uionbcknii actepouna,. 6 mons B
KOHpUrypaumm npoTUMBOCTOSIHUS OKa-
xetcs 150-kmnomeTpoBbIf acTepouns,
Maccanusa (20 Massalia). B a10 Bpe-
Msl OH ByaeT NpoxoanTb adenmin CBo-
el opbuTbl, NO3TOMY B MPOCTPAHCTBE
pPacnonoXnTCs CPaBHUTENbHO Aaneko
ot ConHua n 3emnun, n B pesynbraTe
€ro Buaumas 9pkocTb B AAHHOM MNO-
SABNEHUN HEHaMHOro npesbicuT 10-10
3BE34HYI0 BennynHy. COOTBETCTBEH-
HO ycnoBusi Ansa HabnaeHun aToro
obbekTa HebnaronpusaTHbl. OcTanb-
‘2 Hble NI0JIbCKNE acTepounabl B HbIHELL -
ACTHOHOMHUBCKIA OTABIXB RIBIMY | on o e et s crar
6neck.
KDAD - CUMBH3  wwwastronochify | jomen somsercs: sa nyos
’ ' Ha pacceete 15 wuiona B JlatBumn,
- R _ . _ Nntee, Benapycun, Mongose, Ha tore
| - : AR e v 3anage YkpauvHbl, a Takke B Kanu-
' ' ; [ " : | HUHrpagckol o6nactm P® MoOxXHO
fras | OyneT yBUAOETb, KaK Hall eCTeCTBEH-
: ' HbIA CNYTHUK 3aKPOET CBOMM ANCKOM
|
|

q' AW IaUlA aRpAn AN IOV ﬂ ':\I Vi1 0 4 '-rn -"'\ a} AL NG ’\." [fall
[ooKusarie 6 0Bcepsamopusx m Omabix y Mops m Habmkodexus w kcxypeuu m Obujente

KpynHeriwyio nnaHety ConHevyHomn
cucTeMbl. Ha ykasaHHbIX TEppUTOpU-
X SIBJIEHWE HAYHETCS B YTPEHHUX CY-
J Mepkax u 6yaeT BUAHO CPAaBHUTENBLHO

OpraKu3aTop HEBbLICOKO Hapng rFOpM30OHTOM; panee
K BOCTOKY €ro MOXxHoO HabnopaTb Ha

Vaatd =
Z!LC,}; E)@@E@ nHeBHOM Hebe. Cob6CTBEHHO 3axon,
www.astrofest ru IOnutepa 3a anck JlyHbl 3aiMeT 0KO-
+7 (495) 609-38-29 , (495) 544-71-57 710 NONyTOpPa MUHYT, CTOJIbKO Xe Npo-

OnnTca ero Boixod. Bocxon ConHua B
MOMEHT Hayana noaBAeHnsa naaHeThbl

BMNB http://wselennaya.com
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COTCIMLL Sy Ay

Mn3-3a TEMHOro Kpasi JIYHHOro Auc-
Ka OXMOAeTCHa NMPMMEPHO Ha NUHUMK
Opecca-KannHuHrpag. OkKynbTauumn
ranmneeBbiXx CHOYTHUKOB AOOCTYMHbI
HablOAEeHNSIM TOJIbKO B KPYMHbIE Te-
nieckonsbl U3-3a cBeTnioro ¢goHa Heba.
CpaBHUTENBHO Hepaneko OT JlyHbl 1
lOnutepa Ha Hebe ByneT HaxoaUTbCA
BeHepa.

Makcumym npapoauTenbHN-
ubl mupupa. Camasa gpkasa gonrone-
puoguyeckas nepeMeHHas 3Bes3fna
— Mwpa (o Knta) — gocturHeT Hau-
6onbliero 6secka BoO BTOPOW MOJSo-
BUHE uiong. 9TOT ee MakKCMYM 3Ha-
YnTeNbHO MeHee GnaronpuaTeH onas
HabnogaTtenen cpeaHmx wmpot Ce-
BEPHOro nonywapusi, Y4em MpoLUsIo-
rogHuin: Ha 50° c.w. B Ha4yane yTpeH-
HMX HaBUIaLMOHHBLIX CyMepek 3Be3aa
pacnonoxuntca Bcero B 14-15° Hap
rOPU30HTOM.

CnoxHasa komeTta Mauxonua. B
NnocfiefHIO HeOento uinas acTpo-
HOMbI-NIO6UTENN, «BOOPY>XEHHbIE»
Teneckonamu Cc guameTpoMm 06b-
ekTuBa He MeHee 15 cm, MOryT no-
NnbliTaTbCA pPa3rNsaneTb Ha BeYepHEM
Hebe OOHY U3 caMblX KOPOTKOMEPUO-

OMYEecKMX KOMET, BO3BpaLLAoLLyIOCS
Kk ConHuy kaxable 5 net n 3 mecsaua.
MpaBga, yBnaoeTb €e JO0BOJIbHO CNOX-
HO N3-3a HeyA00OHOro pacnoNoXeHns
opOuTbI 3TO KOMETbl B MPOCTPaH-
cTBe. B 9aTOM rogy Bckope nocne npo-
XOXAEHUS Nepurenmsa (B KOTOPOM OHa
noaxoamnT K HaleMy cBeTuiy 6aunxe,
yem Mepkypuin, n pgocrturaeTr One-
cka okono 2™) 96P/Machholz 6yaet
MMETb CKJIOHEHWE 3aMeTHO 6onblue
COJIHEYHOr0, 4TO O3HavyaeT CpaBHU-
TENbHO YyOauyHble YCNOBUS ee BUAUN-
MOCTM B Hawux wwupoTtax. [lponas
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rno ceBepHOW YacTu co3se3auin Paka
1 JIbBa, B KOHLLE NIONS OHA BCTYNUT B
co3ge3ane Manoro JlbBa, LOCTUTHYB
anoHraumm ceeiwe 30° — npaBpa, ee
BUOVMAs SpKOCTb NpW 3TOM ynager
0o 10-1n BENNYUHBGI.

Hayano netHero mMeTeopHOro
ce30Ha. [locne nOBOJIBHO CKPOMHO-
ro KonuM4yecTBa «najalowmnx 3Be3n»,
ykpawamowmx Hebo nepBoil NonoBu-
Hbl neTa, 6aunxe K KoHLUY mions 3emns
«OKyHaeTcs» B NOTOkU 3-AkBapua,. Nx
MakCUMyM MpuxoguTca Ha 27 uvions
M B STOM rogy nonagaeTt Ha NepByio
4eTBEPTb JIyHbI, MO3TOMY A0CTATOYHO
yAobeH ons HabnaeHWA (C nonpas-
KOWM Ha TO, 4TO B HaWWX WIMpOTax pa-
OMaHTbl 060UX NOTOKOB HE NOAHMMA-
I0TCS BLICOKO Haf, FOPU30OHTOM).

: 3“' 5 e % .,

Buaumeivi nyTs actepouga Maccanus (20 Massalia) B nioHe-uone 2012 r.

KaneHgapb actpoHomuyeckmx coboituin (nions 2012 r.)

1 2" Meprypnii (0,6™) B Hanbonbluer BOCTOY-
HOM 3noHraunn (25°44")
12" Benepa (-4,4™) B 5° toro-BocTouyHee
lOnnTepa (-2,0M)
13" NyHa (P = 0,93) B 4° ceBepHee AHTape-
ca (o Ckopnnora, 1,0m)
18" NyHa (P = 0,94) B neprree (B 362360 KM
OT ueHTpa 3emnn)
Maxkcnmym  Bnecka  gonronepriognyeckon
nepemeHHor 38e34bl R Nebean (6,1™)

3  18:52 MonHonyHne
20-22" NyHa (P = 1,00) 3axpbiBaeT 38e34y
g Crpensua (5,0M). ABnerne BnaHo B Bena-
pycn, YkpanHe, Mongose, NnTBe, eBponen-
CcKon Yactn PP (kpome ceBepHbix obnacten,
KpacHogapckoro n CTaBpononbCcKoro Kpas,
HrxHero MoBobA)

5 4" 3emna B adennn, B 1,0167 ae. (152,1
MNH. KM) oT LeHTpa ConHua

6  Actepong Maccanna (20 Massalia, 9,9™) B
NPOTNBOCTORAHNK, B 1,735 a.e. (260 MAH. Km)
oT 3emn

7 11"NyHa (P = 0,84) B 5° ceBepHee HenmyHa
(7,8m
21-23" NyHa (P = 0,80) 3axpbiBaeT 38e3ay
k Bogonen (4,8™) ana Habniogatenern NnTsebl,
Benapycn, YrkpanHbl, Monaossl, lOxHoro Kas-
Ka3a, toro-3anaga esponernckorn yactm PP

8  22-23" KacatenbHoe nokpbitne NyHor (P =
0,70) 38e3ap! k Pbib (4,9™), Bnanmoe B Asep-
6argane n Apmernn

DOpyM * KHUM * 3 PXvBb

9  15"BeHepa(-4,5M) B 1° ceBepHee Anbaeba-
paHa (o Tenbua, 0,8™)

10 6" NyHa (P = 0,59) B 4° ceBepHee YpaHa
(5.8M

11 1:48 NyHa B dase nocneaHen 4eTsepTn

13 13"YpaH npoxoanT KoHDHIypaLyito CTORHNA
17" NyHa (P = 0,26) B anoree (8 404782 kM
OT UeHTpa 3emnn)

14 5" Meprypnii (1,7™) npoxognT KoH$nrypa-
Lo CTOAHNA
Kometa Mauxonua (96P/Machholz, 2,5M) B
neprrennn, 8 0,124 a.e. (18,5 mMAH. KM) oT
ConHuya

15 1-3" NyHa (P = O,15) 3axpbiBaeT OnnTep
(-2,1™). ABnenne BnaHo B Benapycn, Yxpan-
He, MongoBe, cTpaHax Bantnn, 3anagHbix 06-

nactax PP

12" NyHa (P = 0,13) B 4° ceBepHee Anbae-
6apaHa

16" NyHa (P = 0,12) B 3° ceBepHee BeHepbl
(-4,57)

16 21-22" NyHa (P = 0,05) 3axpbiBaeT 38e34y
x! OprioHa (4,4™) ana Habnogatenen LleH-
TpanbHon Cnbrpn

17 1-2" KacatensHoe nokpbitne NyHorn (P =
0,04) 3se3apl y? OprioHa (4,6™), Bnanmoe Ha
cBeTnom Hebe B [NckoBCcKkon obnactn PP n
B6NN3n rpaHnLpl NaTenn C DCToHNeN
Maxkcnmym  Bnecka  gonronepriognyeckon
nepemeHHon Mnpsl (o RnTa, 2,5™)

19 4:25 HoBonyHne

21 17" NyHa (P = 0,07) B 6° tomHee Peryna (o

NbBa, 1,3™)

24 21" NyHa (P = 0,33) B 5° toHee Mapca
(1,0m)

25 14" NyHa (P = 0,42) B 6° tokHee CaTypHa
0.8m)

16" NyHa B 2° torHee Cnnkn (o dessl, 1,0™)

26 8:55 NyHa B dpase nepson 4eTBEpTH
13-14" NyHa (P = 0,53) 3axpbiBaeT 38e3ay
HIP 69269 (4,9™). ABnerne BnaHo B MNprmop-
CKOM Kpae
Maxkcnmym  Bnecka  gonronepriognyeckor
nepemexHor R Bononaca (6,2™)

27 14-15" NyHa (P = 0,65) 3axpbiBaeT 38e3ay
1 Becos (4,5™) ana Habniogatenen 3abarika-
nbA n tora LeHtpansHorn Cnbnpn
MaKcrMyM aKTMIBHOCTN METEOPHbIX MOTOKOB
IOMHble (KoopanHaTthl pagnaHTa: a. = 22"00™,
8 = -17°) n CeBepHble (o = 22"36™, § = 0°)
5-AxBapnap!

28 20" MepKypHi B HrkHEM coearHeHnn, B 5°
torHee ConHua
21" NyHa (P = 0,77) B 4° ceBepHee AHTa-
peca

29 9"NyHa (P = 0,80) B nepriree (8 367317 km
OT LeHTpa 3emnn)

30 7"tOnnTep (-2,1™) B 5° ceBepHee Anbaeba-
paHa

Bpema scemnpHoe (UT)
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MonHonyHue 18:52 UT
MocnepnHsis yetBepts  01:48 UT
HoBonyHue 04:25 UT
MepBas 4eTBEPTH 08:55 UT

Bupa Heba Ha 50° ceBepPHOW LUNMPOTLI:

1 vionss — B 0 YacoB NEeTHEro BpeEMEHU;
15 niona — B 23 yaca NeTHero BpeMeHu;
30 nionsg — B 22 yaca NeTHero BpeMeHn

MonoxeHus JIyHbl AaHbl Ha 20"
BCEMUPHOrO BPEMEHM YKa3aHHbIX Aat

YcnoBHble 0603HaYEHUSI:
= paccesiHHOe 3Be34HO0e CKOorieHne
@ LWapoBOe 3BE3HOE CKOMJieHne
© ranakTtvka
7 Bnddy3Haa TYMaHHOCTb
-O- NnaHeTapHas TYMaHHOCTb
¥ paguaHT METEOPHOMO NOTOKa
— 3KIMMTMKA
HebecCHbIn 3KBaTOpP

lNonoxeHunsi nnaHeT Ha opbuTax
Buone 2012 r.

3 vions

11 nionga

19 nions

26 nions
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BuaumocTb nnaHer:

Mepkypuii — BedepHas (ycnoBusi HebnaronpusiTHble)
BeHepa — yTpeHHss

Mapc — BeyepHasa

IOnuTep — yTpeHHss

CaTtypH — BeYepHas

YpaH — yTpeHHss (YCnoBus 6naronpuaTHble)

HenTyH — BuAeH BCIO HOYb

(Iil Bug nnaHet 15 nons 2012 r. \
Benepa Mapc OnuTep

Ypar Henrtyw

eMi12
109 ¥

meerocel /

*

KomeTta Mauxonua (96P/Machholz) B koHue nions 2012 .

MDOpYM * KHNM * 3 pX1Bbl B8MB
man 2012




MaHT aCcTVK 3

RKKV] fieHb PU3NKa

Hapnexpa LWlabneHko

27anpenﬂ 2012 r. B XapbKoB-
CKOM YHUBEpPCUTETE VM.
B.H.KapasnHa npowen Kpaco4Hbll
npasgHuk — 36-in eHb dunanka.
HakaHyHe, 26 anpensi, B 14:00 Ha
MUHU-PYTOONBLHOM MOJSIE  CMOPTKOM-
nnekca «Kapa3mHckuin» NoOMepsnnchb
cunamuv KoMmaHabl BeinyckHmkos, MaTto-
ro, Tpeteero n Broporo kypcos, a Tak
e [MepBOKYPCHUKN C 3aMECTUTENIEM
pexkaHa B BopoTax. CBoli aBTopuUTeT
MakCUMaJsibHbIM KOJINYECTBOM O4YKOB
nogkpenunn BbINyCKHMKKM, BbIUrpas
Ky6ok Ada no MuHu-byTH0NY.
CnenylowmmMm NyHKTOM MporpamMmbl
cTan BeYyep rmTapHon necHu B obLue-
XunTnm Ne2. MaBHbIMWN OENCTBYIOLLINMU

NMuamMm okasanncb NpU3epbl CNopTUB-
HOrO NpasaHuKa, Hally No6MMbIE Bbl-
MYCKHUKW N CTyAeHTbl. MHOro B 3T0T
Beyep ObII0 CNeTo, BCe AeNUINCh BOC-
NOMUHAHUAMU O BECesIol CTydeHYe-

CKOW XU3HN PU3NKOB. [lecHn He yTu-
Xann 0o No3aHen Houu... Ho 1o 6biio
TOJIbKO Ha4asno.

Camble gpkme oencTBus nog, JI03yH-
rom «Ham He cTpalleH KOHeL, CBETa,

REHb DHIHRA

Hay4Ho-
¢anmacmuyeckuii
pacckas

HaHHbil mekcm codepxancs Ha 16-eueabalimHoli ¢asw-kapme, HalideHHOU 8 00HOU u3 nabopamopuli
¢usuyeckoeo ¢arynsmema Kuesckoeo YHusepcumema 1 anpensa 2012 2. Kak oHa nonana 8 nabopamopuro,
3aKpbIMylo Ha 08A 3AMKA U NOCMABNIEHHYIO HA CU2HANU3AYUI0 — 00 CUX Nop Heu3gecmHo. Hecmompsa Ha mo,
4mo BbINYCK ycmpolicms 0GHHO20 MuNa Ha4Yyam cpasHUmMenbHo HedasHo, pA3W-Kapma HoCuNa ABHble cedbl
0/1uMesIbHo20 UCN01b308aHUSA. Yacms ¢alinos ¢ Hee He yOan0Ck OMKPbIMb HUKAKOU npoepammoli (803MOXHO,
3mo desio bydywe20), a yacms 0Kazanace 06bI4HbIMU doKymeHmamu Microsoft Word Ha pycckom, ykpauHckom
u aHenutickom assikax. O0UH U3 HUX Mbl U npedsiazaem sawemy BHUMAHUIO. ..

BukTop AHoBUY

| ITo MOXET ObITb CKy4HEee Hayku du-
31kn? PasBe 4To MpuKNagHbIe Tex-
HUYeCKMEe OVCLMMIMHBI, Oe HeT MecTa

BB
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N5 OTKPBITWI, U ycnexa MoryT A06UTb-
Ce TOMbKO JIOAW YCUOYMBBLIE U TPYOO-
Mobueble. Takoro Tepnetb He MoryT
HaTypbl TBOPYECKME U YecTosobuBble,
HaMepeBaloLLMecs 0CYaCTIMBUTL Yes1o-
BEYECTBO U MOJIy4nTb 3a 3TO NpUYMTaIo-

LLLIOCS MOPLMIO CNaBbl 1 AeHer. B Hava-
ne XXI Beka oHu noaBu3anmch B o6nactu
passneyeHuin. A B XX Beke, 0COBEHHO BO
BTOPOI €ro rnoJIoBUHE, Takoi 06nacTbio
YyesfioBeYeCcKo  OesaTenbHocTM  Obina
(TPyZHO NnoBepuTh!) MUMEHHO dU3KKa.

http://wselennaya.com



dM3NKM cnacyT nnaHeTy» pPas3BEPHY-
ek 27 anpensi y LeHTPanbHOro BXO-
[a B MaBHbI KOPMNYC YHMBEPCUTETA.
B 9:00 yTpeHHsas TuwmHa 6bina Hapy-
LeHa My3bIKO U CYETOWN, JINKYIOLLMMU
Bo3rnacamm «PUIDAK YEMMNOH!!
DOUBDAK HEMITNOH!!!» leincTBO Npo-
OOMKUAN  KOHKYPCbI, MNPU3bl, TaHLUbI,
NMecHW, KOCTIOMUPOBAHHOE LIECTBUE,
OrpOMHbIF TOPT OT Mpod6iopo Gpuau-
yeckoro ¢akynbTeTa n TOPXKXECTBEHHOE
oTnyckaHune nocJjiaHna C Haanumchblo
«PUN3DPAK HEMINOH» B HEGO Ha BO3-
LYLUHbIX LWapax.

A K NONygHIO BCE NepemMecTuInCb
B [MaBHYO ayouTopuio ¢dakysbreta Ha
«Hay4Hyl0» KOH(EPEHLMIO C npenoaa-
Batenamu. lepepatb ee aTtmocoepy
HEBO3MOXHO — [0OCTATOYHO CKa3aTb,
YTO MMEHHO B TakKne MOMEHTbl MOHU-
Maellb: TBO€e cepaue OTHbIHE N HAaBEKN
npuHagnexmnTt ¢unadaky. TpaonuUMOH-
Hoe ucnofiHeHne «yOuHyLLIKM» BCEM

Y710 camoe 3ameyartenbHoe, PU3nNKn
OblIN OTHIOOb HE «CyxapsiMu», a, Mo-
Xanym, camMblMW BECENbIMU JIOAbMU
TOW anoxu. YTobbl B 9TOM y6eanTbes,
[0CTaTO4YHO MNPOYecTb KHUTy «dPusn-
K wytam». VI cTyaeHTbl Gu3nyeckoro
dakynbreTa Knesckoro YHusepcuteta
B 9TOM MJiaHe He OTCTaBanu OT KOJIJIEL.
[Baxnapl B rog OHMY NPOBOAUIIN BeYepa
IOMOpa, KOTOpble C YOOBOJILCTBMEM
nocewann CTYAEHTbl OPYrMX Cheum-
anbHOCTEN. Ha pakynsTeTe Ha3peBasno
XenaHve y4peanTb BECEbI Npa3aHnK
«[leHb punanka», HO K KoHLy XX Beka
Ha MepenHui nnaH BbiWwia BbIYUCN-
TenbHasa TexHuka, a 3aTeM Guonorus.
®dusuka xe ywna «Ha 3aBOpPKM>» MOf,-
HbIX HayK M Haxogwnacb Tam BrOTb
[0 HOBOIO BO3POXAEHUS B ABAALATHIX
rogax XXI Beka. B 1o Bpems B ousun-

MopyM * KHUMM * Apx1Bbl

GaKkynbTETOM... U1 MOXHO NepexoauTb
K CaMOMY [TaBHOMY — K «MHTEPBbIO>,
roe npenopasartensaMm  paspeluaeTcd
aHOHMMHO 3a4aTb 060 BONPOC... Hy,
Bbl MOHMMaeTe, 0 YeM peyb!

[Janblie no nnaHy cnenosan npasg-
HUYHBIV KOHUEPT. B kavyecTse 3Be34 Ha
HEM BbICTYNanu TanaHTImeble GU3N-
KN — «x035eBa» npasgHvka, Guankn-
rocTu, BbIMYCKHUKN, NpenoaasaTenu.

3puTenei nopagoBanm pasHoobpa-
3MeM HOMepoB. [lecHu, TaHupbl, XWn-
Bas My3blka, CBETOBOE LU0y, 6Gakn 1
Homepa KBH OT BbIMyCKHUKOB, LUYTKM
1 No3apasieHns OT rocten — noTps-
cawowasa atmocdepa 1 3amedaTenbHoe
HaCTPOEHME, BCE B JYHLUMX TPAAMLNSX
dun3nyeckoro gakynsrera.

Beuep. TemHo. lpynna nwogen c
dakenamu, BO rMaBe C 3arafO4HbIMMU
JIMHHOCTAAMU B 4YEPHbIX MaHTUSAX Ha-
npaBunacbk B CapxuvH Ap: «...pusdak
BNepean, KTo He C HamMn — nozagu!»

K& OKOHYaTeNbHO yTBepauiacb HOBas
KOHLeNLMs, OCHOBHaa Ha naee, Bnep-
Bbl€ BbICKA3aHHOW KMEBCKMM Y4YEHbIM
Buktopom mHuem B 2006 rogy. OHa
coenana Gu3nKy 0CHOBOM BCEX MPOYMX
€CTECTBEHHbIX HAyK, OTKpbIa nepcrnex-
TUBbI A5 X AafIbHENLero pa3suTtus un
BepHyna @u3nke paHee YTPa4eHHY
nonynsipHOCTb.

Torga-to v yypegunu [eHb dusu-
Ka. Ha aTom npasgHvke, MOMMMO Npo-
yero, ObUIO MPUHATO AenaTb OMOPU-
CTUYECKME HAyYHble OOKNaAbl, B XO4E
KOTOpPbIX C MOMOLLIO HAayKoOOpa3Hom
aprymeHTaumm Aoka3bliBanmcb Pasnny-
Hble HenenocTn — Hanogobue yTBepX-
LEeHNs, 4YTO OpraHbl Ccriyxa TapakaHa
HaxooaTca B Horax. B kayectBe po-
KasaTtenbCTBa npegnarancyd crenyto-
WM OKCMEPUMEHT: TapakaHa Knamu

M3HT aCTUK 8

CTaplleKkypCHUKN  OKPYXXUIN  NepBO-
KYPCHWKOB MJIOTHBIM KOJIbLLOM W HU
3a 4TO KX y>Xe He oTnycTaT. Nx cyabba
npegpelleHa. Yepes HECKOJSIbKO MWU-
HYT OHM ByayT NaBaTb TOPXXECTBEHHYIO
KNATBY, 3aXuratb U OTnyckatb Hebec-
Hble doHapukn. Takke s HUX Noa-
rOTOBJIEHO rOpsi4ee OrHEHHOE Loy U
X0N04Hasa BOAA UCTOYHMKA... [lepBakm
nporayT OoroHb 1 BoAy. ToNbKO nocne
9TOro OHW NOJly4aT NPaBo ropao Ha3bl-
BaTb cebs pusunkamu.

...JANsa KOro-To aToT AEeHb cTan ma-
JNIEHbKUM OTKPbITUEM: MEPBOKYPCHUKN
yBUOenu cBon dakynsTeT B COBep-
LLEHHO HOBOM cBeTe. s Koro-to —
HaobOopPOT, NPOLLAHMEM CO CTYAEHTYE-
CTBOM.

[nsi Koro-To 370 HEeOObIYHbIN NpPa3a-
HVIK, KOTOPbIV 3apsXaeT NO3UTMBOM Ha
uenbin rog. A gns HEKOTOPbIX — 3TO
rnyTeBka Ha OOVH OeHb B OHOCTb.

BoT Takoii oH, Haw JEHb ®UN3NKA.

Ha CcTOJ, CTyyanu, TapakaH y6eran;
OTpbIBANIN €MY HOMW, KNanu, CTy4anu
— TapakaH He yb6eran. NepBbii Npu3
NPUCYXOaNncsa aBTopy, [Ooka3aBLlemy
HanBONbLLYIO HEeNernocTb C MOMOLLBIO
apryMeHTOoB, KOTOpble HE CMOrn ybe-
ANTENBbHO ONPOBEPIrHYTb HA3HA4YEHHbIE
OMMOHEHTHI.

B 2029 ropy [leHb ¢dusuka, Kkak
00bl4HO, cobupanncb 0TMeYaTb B Ha-
yanie masl, Korga cepbe3Hble 3aHATUSA
NOAXOANNN K KOHLLY, BOKPYr GYNCTBO-
Basia BECHA, LIBE/IN cafbl, BO34yX Obin
HamoeH WX apomatamu, a 3a4yeTbl U
9K3aMeHbl Ka3annchb €eLle OOCTaTO4yHO
[anekmmm, 4Tobbl 0 HUX AymMaThb. [oro-
[a cTosna oTanyHasl, U NnpasgHoBaHue
[O/MKHO ObINIO MPOXOAUTL B YHUBEPCU-
TeTckoMm 6oTaHuMyeckoMm cagy. OTHO-
CUTENIbHO J0KNaa0B 6bl10 06BbABNEHO,

BB
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4YTO OHW BYyAyT MOCBSILLEHbLI KOCMOJIO-
rmyeckmm npobnemam, 1 4To cryLiaTe-
el oXxXugaeT NoTPsiCaoLWuUii CIOPNpuUs.

...B nepBom poknage yrteBepxaa-
JI0Cb, YTO 3BE€3[bl, KOTOPbIE Mbl MPUHM-
MaeM 3a CBeTuna, B OAENCTBUTENbHO-
CTU NpencTaBnsioT cobor «TeMHuna»
(TemMHble Tena), 3akpbiBaloLWMe OT HAC
cBeT. A CBETALLMMUNCA OHUN KaXXYTCA U3-
3a audpakumm ornbatoLLero Ux BHeLL-
Hero ceeta. B pokasatenbcTBo [O0-
Knaa4vvK npuBen KapTUHKY 13 yuebHuka
no ontuke In.C.JlaHcGepra, Ha KOTOpOoW
TEHb OT TAPEKM Ha paccToaHun 11 Km
VMEET MOCEPEOMHE CBETNYIO TOYKY.
[MoaTomy faxke B CUSbHbIE TENECKONbI,
00BACHAN O0KNAAUYNK, Mbl BUAVM 3BE3-
Obl He Kak 0ObeMHbIE Tena, a kak 6ec-
TENIECHbIE CBET/IbIE TOYKM.

— Ho otkyna xe Bo BceneHHol 6e-
PETCS CBET, ECNIN HET CBETUN? — CMNPO-
CWJ1 OMMOHEHT.

— A no4yemy Bbl nonaraete, 4TO BO
BceneHHon TeMHO? ECTEeCTBEHHO, KOr-
Ja CBETNO, a TEMHO ObIBAET TOJIbKO
TOrga, Korga Yro-To 3aKpblBaeT CBET —
ckasan noknagyvk, — gaxe B bnbnum
CcKkasaHo, 4YTo BHayane bor cotsopun
CBET, U TnLLUb NOTOM — CBeTua.

OnMOHEHT He HaLlen 4To BO3PasnTb,
KPOMe KpUTUKN Brnbamm kak HeHay4HO-
ro Ucto4yHuka. Ho xiwopwu ykasano, 4to
KOHLENUMs JOKIaaYMKa OpuUrmHanbHa,
a He ocHOBaHa Ha bubnuu, n octaBmno
€ro NpeTeHAEHTOM Ha IMaBHbIV NPU3.

OpHako cnepyloulee coobLuleHne
MPEB30LLIO BCE OXNAAHMS.

Beaywnii 06bsBUA, YTO celiyac Bbl-
CTYNUT OAMH N3 YIEHOB HAY4YHOW 3KC-
neanumn, kotopas 50 neTt Haslag B
COCTaBe TPEX YEJIOBEK OTMpPaBuiach B
PUCKOBAHHOE KOCMUWYECKOE MyTeLle-
ctBue. 06 ux cyobbe He ObIIo Huye-
ro M3BeCTHO A0 CaMoro MnocnegHero
BpeMeHu. Cenyac OHW BEPHYIUCH,
MPOLLIM MOCNENONETHYIO afanTauuio
1 TOTOBbI pacckas3aTb O CBOEl anoree.
Kak Bce ®WU3MKM TOro BPEMEHU, OHU
TBEPLO YOexaeHbl B HEMOrpeLIMMoCTy
TEOPUMN OTHOCUTENBHOCTU JUHLUTEN-
Ha, U HUKOMY He yaanocb nokonebatb
1x y6exneHHOCTb B ee crnpaBeasiMBO-
cTn. Tenepb OTBaXHbIN A0KIAO4YUK CO-
rnacuics OToaTbCA Ha pacTep3aHue
dur3rKamMm COBPEMEHHOCTN.

[laneko elle He MOXWION KopeHa-
CTbIi MyX4MHA NOLAHACH Ha Kadepy.
OH Hayan ¢ Toro, kak, noyemy m gns
yero Oblia oOpraHnM3oBaHa KocMu4e-
cKas akcneauumg.

...B 1969-m, nocne Bbicaaku ame-
pukaHueB Ha JlyHy, LleHTpanibHbi Ko-

BB
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muteT KOMMYHUCTUYECKOV NapTyu ro-
cTaBwJ nepes HaluuM v HECKOJIbKUMU
APYruMy  Hay4YHO-UNCCI1EA0BAaTE IbCKU-
MU UHCTUTYTaMy 3apady peB30onTu
3TO0 KOocMuyeckoe goctmkeHune. daH-
Ta3UN Y4YEeHbIX HEe OrpPaHU4Y1BaJINCh,
n  uHaHcupoBanucb  pPaspaboTku
caMbIX pPasNygHbIX UAer — OT 9KCre-
avumn Ha Mapc o noceleHus Bcex
nnaHet CosHe4YHou cuctembl. OaHa-
KO npeaesn ¢aHTasusiM OTHOCUTESIbHO
AaslbHOCTY MoJsieTa v BEJINYYHbI KOC-
MuHeckoro kopabsisi kiaam pPacyers.
OHu nokasblBasnv, 4T0 [4J15 AaJIEKUX y-
TeLLeCTBUI 1 BO3BPALLIEHUS] U3 HUX He-
obxoanmMo cHabanTb kopabsib OrpoM-
HbIM KOJIM4eCTBOM TOrimBa, 60JibLuast
4acTb KOTOPOro byAeT pacxonoBaTbCs
Ha ero Xe TpaHCcropTUPOBKY.

Ho oanH Hay4HbIVi COTPYAHUK, KOTO-
pPOro rnpo3Basiu «MeyTaTesib», OLIapa-
LUMJT BCEX TAKOW UAEen:

— TornmBo, HeobxoanumMoe As1s1 Pas-
roHa kopabJisi, He ceayeT BO3UTb C CO-
00/, ero Hy>XHO rNPeaBapUTESIbHO Pas-
MEeCTUTb B KOCMOCE Ha Iyt Kopabiisi.

— Kakum obpazom?

— Hanpumep, B nerkori obosioyke
B Buzae TPyObl, BbITSHYTOV BAOJIb Ha-
MEYEeHHOro rnyTu ero csienoBaHuvs. Bo
Bpewmsi noseta kopabisi Tpyba ¢ Tornav-
BOM [JOJIXHA BXOAWUTb B CrieLuasibHbI
MPSIMOTOYHBIV PEAKTUBHbIV ABUraresib
M TaM roAXnratbCsl.

— Ho Beab maneviune gegpopmaumn
TOHKOU, a 3Ha4uT, rnbkori ob60s1I04KU
MOryT pa3pyLmTs kopabsib. Kak n3be-
Xarb 3T0ro?

— [lns Toro, 410661 060/104Ka C TO-
mvBoM He pgegopmMmupoBanach, ee
MOXHO OykcupoBatb C HeOOJbLUNM
YCKOpPEHVEeM B 3afaHHOM HarpasJ/ie-
HUW C [IOMOLLbIO BCrIOMOraTesbHo
pakeThl.

Marematvkn npuHSIMCL 3a pacye-
Tol. Oka3asiocb, 4YTO TakMM CriocoboM
kopabJib AEACTBUTE/ILHO MOXHO Pa30-
rHaTb 10 04eHb OO0JIbLLOVI CKOPOCTH 3a
KopoTkoe Bpemsi. Ho npu aTom ycko-
peHvie 6yaeT BO MHOIo pas3 npeBbILLaTh
TO, KOTOPOE MOXET BblAepXaTb Ye-
snoBek. [MoaTomy ansa nonera kopabns
Cc akunaxem Ha Mapc van Kk gpyrum
rnnaHeTam Takovi criocob He roawsi-
cs. A oTrpaBka K HUM aBToMatuye-
CKUX YCTPOWCTB HE CTOJIb 3P PEKTHA,
M K TOMY Xe Morsia ObiTb BbIMOJHEHA
00bIYHbIM, OTPaOOTaHHbLIM CITOCOBOM.

OaHako COTPYyAHUK Ha 3TOM He
ycrniokouscsi. Ero rmaBHas medta, 3a
KOTOPYIO OH W 3acsyXws CBOE [1po-
3BuLLe, Oblna ele bosiee Aep3KoK u

TPYAHOOCYLLECTBUMOV:  COBEPLUNTL
rnyrewiecTsme BO BpemeHu aet Ha 50
Brepes, uctpatms Ha rionet 5-10 ner
CBOEVi XXKN3HU.

[Mono6HOro MoxHo 6bl10 AOCTUYb,
riepemeLLasiCb Co CKOpOCTblO, 6n3-
KoV K ckopocTtu cBeta. VI oH nipen-
JIOXW/1 pas3orHatb kopabsib [0 Takou
CKOPOCTU C MOMOLLIbO CBETOBOIr0o MU3-
JIYHEHUSI, FEeHEPUPYEeMOro Jia3epoM.
Ho pac4eTbl rnoka3blBasiv, 4To TOrJinBa
A1 MATaHUs CamMoro 3KOHOMUYHOIO
WCTOYHMKA N3J1y4eHus1 NoTpeboBaioCh
Obl HaMHOro 6osibLue, Yem As1s1 00bI4-
HOro peakTtuBHOro gsurarens. [esno
B TOM, YTO TOJIbKO HUYTOXHAasi 4acTb
SHepruy cBeTa oTgaeTrcs kopabso B
BuaE PeakTUMBHOIro WMIysbca, Heoo-
xoauMoro asas pasroHa. bosbluas xe
4acTb SHeprn YyHOCUTCS B MpOCTPaH-
CTBO, HE MPUHOCS M0J1b3bl.

OgnHako Meutaresnb npeanarasn pac-
MOJIOXNTb MOLLHBIV /1a3€ep HE Ha KO-
pabne, a Ha 3emne. Ha kopabne xe
C/1e0BaJsio YCTaHOBUTb OTPaxaresb,
KOTOPbIV CTAHET ero asvxunTtenem. lNo-
c/1e40BaJIv BONPOChHI:

— He craHyT v npensaTcTBuem asisi
peanusaumm 3Toro npoekra obsiaka?

— [nsg molwHoro nasepa — He cra-
HyT. Ero ny4 6yaer wvcnapsitb vx Ha
CBOEM MyTH.

— Ho MOLUHBI 7Ty4 MOXET MpPOXeYb
3epka’sio.

— Bo n3bexaHue 3Toro sy4 Hy>XHO
pacgokycmpoBatb Ha BCHO [1/10LLaab
3epkasia, KOTopoe caesnarb Mo BO3-
MOXHOCTU OGOJIbLUMM 1 CcO34aTb s
Hero marepuars ¢ KOS OULUNEHTOM OT-
paxeHust, 67IN3KUM K eANHULIE.

— A kak BepHyTb kopabsib U3 fase-
KOro nyteLuecTsmus?

— [lng aTtoro crnenyert HarpaBUTb
€ero K MacCviBHOW HEWTPOHHOV 3BE3-
e vav 4epHou aelpe. Noa aeictBuem
CWJIbl €€ NPUTSXKeHNs1 kopabJib coBep-
LUNT rMos1yo60poT B CTOPOHY 3eMsiy.

— A He 3akoH4arcsi im 10 net, npo-
BeZeHHble B HEBECOMOCTU, Heobpa-
TUMbIMUY U3MEHEHUSIMU B OPraHn3max
4/1eHOB aKcreanumm?

— /Jlna Toro, 4ytobbl N36aBUTHLCS OT
agppekToB HeBecomocTu, kopabiib
MOXHO BbIMOJIHATb B BUAE KOJbLA
60/1bLLIOr0 AvaMeTpa, BpalLLatoLLerocs
BOKPYr CBOEV OCH.

lMpuHsiues 3a pacyetsl. K orop4ye-
HUIO CTOPOHHUKOB Me'-ITaTeﬂFI, okKa-
3a/10Cb, YTO MPOEKT HE MOXET ObITb
peasin3oBaH o ABYM fpu4nHam. Bo-
rnepBbIX, A1 0Jy4EHUs] Jly4a, Crio-
COBHOro obecriednTb pa3roH kopabJisi

http://wselennaya.com



BECOM B HECKOJIbKO [ECSTKOB TOHH C
yckopeHuem B 1 g, mnoTpeboBasiock bl
«3aKa4ynBartb» B J1a3ep YyTb JI HE BCIO
BHepruio, BoipabarbiBaemMyto 3J1eKTPO-
CTaHUMsSMU CTpaHel. [la n nasep T1akou
MOLLUHOCTM eaBa /v yaaaockb Obl CO3-
Aatb B 6vpkariLume roasl. A BO-BTOPbIX,
MPUINBHBIE CWJIbl, BO3HUKAIOLME BO
BpeMs rpaBuTaunoHHOIro pas3soporta
kopabsisi, ABVXYLLErocss ¢ OKOJI0CBe-
TOBOV CKOPOCTbIO, Mpuv repexoae Ha
KypC BO3BpaLLeHWs NPeBbIiCuIn Obl Te,
KOTOpbIe MOIJIN BbiepXXaTb He TOJIbKO
JII0AN, HO AaxKe KOHCTPYKLMS kopabJis.

OpHako n 3Ta Heypa4Ya He ocTa-
HoBua HeEYroMoHHoro MedTarens.
Bckope oH siBusics B 1laboparopuio C
HOBOW uaeen: ncriosib30Barb 9HEPru
nasepa, pasmelieHHoro Ha CoJHLe.
Ha nepBbivi B3rnisi4 a1a naesi kasanach
HacToJIbKO HEJIEerNou, 4TO ee He XoTe-
m paxe obcyxaars. Ho Meytaresb
Hactosn Ha cBoeM. QOka3blBaeTcs,
OH faBHO 06aymblBasi 3TOT BOMPOC B
riaHe 6osiee apGeKTUBHOU 4OCTaBKU
COJIHEYHOV SHEPIrun Ha 3eMJTio, HO He
pacnpocTpaHsisicas 06 3ToM U3 ona-
CEHVs, 4TO ero ugev MOryT WCrOJlb-
30Bartb B BOEHHbIX LieJisiX, BO Bpes 4e-
noBeyvyecTBy. OH BBICTYNW/I C KPATKUM
J10K/18/10M, B KOTOPOM rOBOPUIIOCh!

«ConHe4YHass aTMocpepa HaxoamT-
Ccsl B COCTOSIHUM ra3oBOro Jsasepa,
Haka4yaHHoOro 3Heprven u roToBO-
ro K usny4eHuvto. Bcnbiwkun, Heripe-
pbIBHO rnpovicxogsuwme Ha CosHue,
npeactassisgioT Cco6ok CMOHTaHHbIE
BCriJyiecku Jla3epHoro nany4deHus
ANTENIbHOCTbIO 5-10 MuHYT. AcTpo-
HOMBbI Ha3blBaKwT TN BCIrIbILLKU
«crnvkynamu». Konm4ectBo Crvkyl,
npucytcTByowmnx Ha CoOJIHLUe OAHO-
BPEMEHHO, AOCTUraeT MUWJIJIMOHA.
Bbirnsgsat oHy Kak CBETSLUNECS XKIYThl,
KOTOpble BbIBaOT BEPTUKAIIbHBIMY, HO
NnpeumMyLLecTBEHHO — Ayroo6pa3Hhbi-
MU, HaOMUHAKLMMNU CTPYN (OHTAa-
HOB, 4TO BUAHO Ha (OTO COJIHEYHOM
KOpOHbI. OHU n3rnbatoTcs, MpPesoM-
JISIICb B HEO4HOPOAHOV XpoMocoepe
CosiHua.

Hawa 3apga4a 3aknwyaercs B UC-
KYCCTBEHHOM CTUMYJINPOBaAHUN Ha
CosniHUEe BepPTUKabHOW CrvKyJbl B
Buge ctonba 1a3epHOro n3ny4eHus,
HarnpaB/IEHHOro B CTOPOHY Kopabis.
CrumynupoBatb 06pa3oBaHNE Takowu
ClrnKyJibl MOXHO, HaripasunB Ha oripe-
AesieHHbIr y4acTtok CosiHua Jiy4 BO-
AopoaHoro sasepa. HernpepbiBHOCTb
W3JIy4EHUST Takowi Crnuvkynel Oyaer
noaaepXxnBarbCcsd 4actbio U3J1yHEeHUs,

MopyM * KHUMM * Apx1Bbl

Bo3Bpaltuaiolierocs k CoJiHLy OT cre-
LmnasibHOro oTpaxaresis. Y4acTtok coJi-
HEYHOW atMocepbl, C KOTOPOro CHU-
MaeTcsl 9Heprusd, OOJIXKeH NMOoCTOsSIHHO
cmelyatbes  bnarogapsi BpPaLyeHUio
CosnHua, v B CBSI3W C 3TUM He bynet
ucroLuarbes.

Tenepb, Kyaa neTeTb M Kak BO3Bpa-
warbcsi? Jletetb k 38e€34e, yaAareHHOM
ot 3emnn npumepHo Ha 25 cBeTo-
BbIX JIET. TOpMOS’I/ITbCFI U pPa3roHsSTbCs
11 BO3BPALLEHUS] HYXHO OyaeT ¢ rno-
MOLLbIO 1a3€PHOIr0 N3J1y4eHUsT 3TOM
3Be34bl, CTUMYJIMPOBAHHOV  Takum
Xe obpasom, kak CosHue. Ha pa3roH
KOCMMYyeckoro kopabsisi 4O 0KOJ/1I0CBE-
TOBOV CKOPOCTU C yckopeHuem B 1 g
noTpebyercs oavH rog. Bce pasroHsl
Y TOPMOXEHus 3anmMyT 4 roga. lonet ¢
OKOJIOCBETOBOW CKOPOCTbIO B 002 KOH-
ua 6ynetr npogoskarbcsi 46 3eMHbIX
JietT, HO AJid 4YJIeHOB 3Kcrieanunn OoHu
COXMYTCS A0 NATU-LLUECTH. Takum 06-
pas3oM, K Mx BO3BpaLLEeHo Ha 3emie
npoviget 50 net, a Ha 6opTy KOopabs y
471€HOB aKcrneanumm — okoso 10 net».

Marematvky 3TOT [POEKT 040-
6puvnn. MoHpaBuiCcsS OH U BbICLLEMY
PYKOBOACTBY, XOTS v HE AaBasl Brie-
4yat/isioUlero pPesynbrara, KOTOPbI
npesB3owesn 6bl goctmxkeHne CLUA
HemensieHHo. [poekT MedTtaresns 3a-
nyctvan B paboTy, HECMOTPSI Ha He-
MaJible CPOKM ero peann3aunv v Bbl-
COKYH CTOMMOCTb.

PaboTbl o ero nogroToBke okasa-
JI0Cb O4€Hb MHOIro. Hy>Ho 6b1s10 rpo-
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BECTU OrbITbl MO0 CTUMYJIMPOBAHUIO
n1a3epHoro uanaydeHuss CosHua, pas-
paboTtatb KOHCTPYKUUIO Kopabns wu
CpPencTB Xu3Heobecrne4yeHnsi KoOMaH-
Abl, co3gatb Heobxoaumbie 060py-
Jl0BaHve v marepualibi, B TOM 4Y1CJie
3epkana Cc KoOsQpPuUUMEHTOM OTpa-
KEeHUSI, MPakTUHeCcKn pPaBHbIM eAau-
HULEe, MPOBECTU MX UCTbITaHue. [ns
aKunaxa, BbIHYXIEHHOro0 B TeYeHue
10 net npebbiBatb B OrpaHN4eHHOM
npocTtpaHcTBe 06e3 akTUBHOMV fes-
Te/IbHOCTU, Obln pa3paboTaHbl crie-
unasibHble CPEeAcTBa, COKpallaBLUVE
BOCMpUSITUE KOCMOHaBTaMU TEYEeHUSs
BPEMEHM.

[TPOEKT WHTEHCUBHO pPeann30Bbl-
BaJics B PEXUME OCOOON CEKPETHO-
ctv. Hapg otgenbHbIMy 3a[aHvsiMu
TPYAWINCH MHOIMOYUCIIEHHbLIE — KOJI-
JIEKTVBbI, HAYEro He 3Hasl O MPOEKTE
B LiesIoM. Bce HuTu cxoanincek B LIEH-
TpasbHOU snaboparopun, PYyKOBOAM-
Te/IeM KOTOPOV MO rpaBy Ha3HaYnIn
aBTopa vaeun. Ha Bce paboTbl yiuio
OKOJIO fecstv JieT, U B epBoy r10-
snoBuHe 1979 roga KOCMUYECKUV KO-
pabJib Obls1 rOTOB K CTAPTY.

B cocraB akcneanumu  [AOJIKHbI
ObIIM BOWTU Tpu 4esioBeka. Ee Ha-
YaJIbHUKOM Ha3Ha4Yuan PyKoBOAUTE-
719 npoekTa. [ABymsi APYruMu [OJIXK-
Hbl BbIIN CTaTb WHXEHEP LLUVPOKOro
npoguns, OTBETCTBEHHbIV 3a paboTy
TEXHUYECKUX CPEACTB (XenaresibHo
MYXYUHa) v crneumaanct He MEHEee
LUMPOKOro rnpogus, OTBETCTBEHHbIV
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3a Xu3Heobecried4eHe KoMaHabl (xe-
JiateJIbHO XXeHuinHa ¢ MenunLnHCKUM
obpaszoBaHuemMm). WHxeHep Tpebo-
BaJicsl, 4TO Ha3bIBAETCSl, «Ha BCE PYKU
mactep», obnagatoLmnyi 0OLLINPHBIMUN
3HaHUSIMU U YMEHUSIMU, C A00pbIM
HpPaBOM 1 KPENKnM 30p0BbeM. Takue
Xe ka4YecTBa B CBOeM paese Tpebo-
Ba/IMCb OT CreunaancTa fno XW3Heo-
6ecrieyeHno — XEHLUNHbI, KOTOPOU
Haanexasno cratb Ha kopabse u ne-
Kapem, v arpPOHOMOM, Y MOBapoM, U
3a60T/1MBO XO351HKOW. HayasnbHuK xe
akcrieanumy, oTBeYaBLUVi 3a BCe, B
TOM 4YUC/Ie 3a [ICUXOJIOrMYECKUI K-
mar Ha kopabne, npu HeobxoauMoCTn
J10/1XKEH OblJ1 CTAHOBUTLCS MOMOLLHU-
KOM 3TuUX ABYX CReuMaincToB — Kak
roBOpUTHCS, ObITb Y HUX Ha MoAXBaTe.
Oba kaHaupata OTbICKaIMChb B O-
JIOBHOU naboparopun. Vimu ctanu: s,
BeayLni nHxeHep 28 netT rno nMeHu
WiBaH, v mMaaglmi Hay4YHbIA COTPYA-
HuKk Mapus, 25 net. [oabl COBMECTHOM
paboTbl Haz MPOEKTOM CrIOTUIN BCEX
TPOUX Y/I€HOB MPEACTOSABLLENV 3KCre-
ANLAN, Uy ICUXMATPOB HE 0CTaBasioCh
COMHEHUI B HaLLewr COBMECTUMOCTM.
OTHoweHus1 mexay MHovi n Mapu-
evi Obl/Iv APYXECKUMM, XOTS OHA MHE
o4YeHb HpaBwiack. lloxanyu, g gaxe
6bi1 B Mapuio BitobseH. OHa xe 1o
OTHOLLIEHWIO KO MHE Oblsia ApYyXesoo-
Ha, Ho He bosiee Toro. {1 nonaras, 4To
y Mapuu KTo-TO yxe ecTb, n no3ToMy
CBOUIX YYBCTB MO OTHOLLUEHUIO K Heli
He nposiB/si. To/bKO rpu rnocazake Ha
caMoseT, KOTOPbIN [OKeH Obll [0-
CTaBUTb HAC K MECTY cTapTa, s MOHS/I,
4170 OHa cBoboaHa. Otel Obl eauH-
CTBEHHbIM MYX4YUHOM, MPOBOXaBLLINM
ee. W y meHs 3atenivnack Hagexaa.
Ho oTBeTHbIe 4yBCTBa y HEe BO3HUK-
JIV TOJIbKO B CEPEeAVIHEe HaLLero ryte-
LwectBus. Y1 cripoBoumpoBana ux Kpu-
TU4eckasi CUTyalLmsi, N3 KOTOPOU MHe
yAasiock BbIBECTU kopabsib C PUCKOM
U1 COOCTBEHHOV Xu3Hu. Ybeaus-
WINCb, 4TO 3TO HEe MWMOJIETHas peak-
ums, 9 nNpeasioxXus evi pyKy n cepaue,
KOTOpble OHa cornacunacb TrpPUHATb
TOJIbKO C 040OPEHUSI HadalslbHUKa 9KC-
neanLmn. Mbl SBUINCb K HEMY C Tperie-
TOM B Ayiie. Ho oH nckpeHHe obpasno-
BaJICsl CTOJIb HEOPANHAPHOMY COOBITHIO
B Hallevi oAHO0bpa3HOV KOCMNYECKOM
XW3Hu. Joctan m3 Kakux-TO OAHOMY
eMy BeAOMbIX 3aKPOMOB OYTbI/IKY LLUaM-
raHcKoro u ckasas, 410 Oyaet pag,
ecnv B Pe3y/ibTaTe Hallero PeLIeHUs
cocTaB akcrieavumy yBenmdutcs. Mbl
e obpasaoBanvck elle bosbLue. [1oTo-
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My Kak 4TOo 3a bpak 6e3 geteu?

OnnoHeHT Noao3peBalt, YTo Aokiag,
— Ha caMOM fefe TWaTenbHO Npoay-
MaHHas MUcTudUKaLms, U 3aroToBUN
Ons ee pasobnayeHns yoUncTBEHHbIN,
Kak emMy ka3anocCb, BOMpPOC:

— Bbl ckazanu, 4To na3epHoe u3s-
nyyeHne ConHua, a 3aTeM 3Be3[bl
aKTUBMPOBAIOCb OTPaXEHHbIM CBe-
TOM. HO Beab 4acTtoTa cBeTa, OTpa-
XXEHHOro  ABMXYLUMMCS Kopabnewm,
[0oJIXHa Oblna n3-3a apdekra donne-
pa YMEHbLUNTLCS MO CPABHEHMUIO C Ya-
CTOTOV NnazepHoro nany4yeHne ConHua
Unn 3Be34bl, @ MNOTOMY HE MOrfa ero
aKTUBMpPOBaTbL?

— Bbl npaBbl, yBaxxaembli Onno-
HeHT. YToObl HE MeperpyxaTtb Aoknapg,
TEXHUYECKMMU NOAPOOHOCTAMMU, A He
pacckasan 06 04HO BaXHOW getanu.
ManyyeHne Ha ConHue 1 3Be3ne akTu-
BUPOBASIOCb CBETOM, OTPaXEHHbIM He
oT kopabnsa. Mexnay kopadnem n ConH-
Lem (a 3aTem — 3Be340M) yCTaHaBAU-
BaJIC HEMOABWKHbIA MO OTHOLLEHUIO
k ConHuy (3Besne) catennut. OH OT-
paxan B cTopoHy ConHua (3Be3apl)
HEe3Ha4YMTEeNbHYIO OO0 CBETA, A0CTa-
TOYHYIO AN BO3OYXAEHNS Na3epHOro
M3y4YEHUs, a OCTasibHyl0 MPOMnycKan
K kopabnio. YoepxaHue catennuta B
HY>XHOM MOJIOXXEHUM B YCIOBUSIX BO3-
DEeNCcTBUSA Ha HEro Cun rpaBuMTaLmn u
[AB/eHNs CBeTa la3depa OCyLL,EeCTBNA-
JIOCb MyTEM PErynMpoBaHus Hanpas-
JIEHHOrO Ha HEero CBETOBOro noToka
oT kopabnsa. Kctatu, kputmnyeckast cu-
Tyauusi, 0 KOTOPOI 9 ynomuHan, obina
CBfi3aHa C HEeMnpaBWJbHbIM BbIXOAOM
caTennuta n3 kopabns npu nognete K
3Be3ge.

— Pacckaxute, noxanyincra, 06
3TOM NoapobHee.

— Xopowo. Carennut cnegoBasno
BbIMYCTUTb 3apaHee, 4To6bl OH MOr
onepeanTb kopabnb Ha 3agaHHoe
paccTosiHMe 1 3aHSTb CTaLMOHAPHYIO
nosviunio. OgHako Npu BbIXOOEe U3 KO-
pabns oH 3auenuics 3a YTo-TO OQHUM
kpaeM u nowen 6okom. NcnpaBuTb
NOMOXEHNE MOXHO ObIJ10 TOJIbKO BPYY-
HYl0. A caTenuT MeaJIEHHO, HO BEPHO
yoansncs. Belitn na kopabns HyXXHO
ObII0 ObICTPO, HO HEKOTOPOE BpEMS
Y10 Ha TO, Y4TOObI 0aeTb ckadaHap.
Bbiigs, 9 OTTONKHYNCSA OT Kopabnsa u
CTasn HaroHaTb catennuT. Ho korga oH
Obin yXxe 671M3KO — MOHSAN, 4TO AJIN-
Ha dana, KOToPbIN CBA3bIBASI MEHS C
Kopabnem, He MO3BOSINT A0 Hero Ao-
TAHYTbCA. A oTuenun ¢an, gorHan
caTennnT 1 pas3BepHyn ero. Ho Bo3-

HUKNa npobnema c BO3BPALLEHUEM.
Mpoponxas ynanaTbcs OT kopabns,
9 cTan JMxopagovyHoO coobpaxatsb,
Kak K HeMy BepHyTbCs. MHe yganocb
39TO caenaTtb, OTUENUB OT ckadaHapa
6annoH co cxXaTblM BO3OYyXOM U UC-
NnoJib3ys ero B Ka4YeCTBE PEAKTUBHOIO
nsuratensi. Mow konneru Habnoganu
BCE 3TO B WJIJTIOMMNHATOP U nepexmnBea-
N 6orblle, Yem 1.

— Tenepb Xx04yy 3agaTb BaM He-
CKOJIbKO  BOMPOCOB,  KacarloLuxcs
pPenaTMBnUCTCKNX 9odpdeKToB — He
ycrnokanBasncs OnnoHeHT. — lMpu cko-
pocCTsAX, 6M3KMX K CBETOBbIM, Tefla ae-
dopmupytoTcsa. CTaHOBATCHA KOpoye n
LIMpe B 3aBUCUMOCTWU OT OpueHTauum
K HanpaBneHuto OBMXEHUS. Y Bac aTu
nedopmMaummn omKHbl b [OCTUraTb
4yTb JIN HE AeCATUKPATHbIX BEJINHUH.
[MprnyemM NPOTUBOMONOXHOIO XapakTe-
pa, B 3aBUMCUMOCTUN OT TOro, CTOAIN Bbl
unn nexann. M3BnHMTE 3a HeTakTUy-
HbI1 BONPOC: Kak BAM HPaBUIINCb Takme
nedopmMaummn eurypbl XeHbl 1 He npe-
MATCTBOBANM /I OHM 3a4aTuio geTen?

[Mocne aToro Bonpoca chnywaTtenu
HaACTPOWAUCH Ha BeCenbln nag, a go-
KnagymK ckasan:

— Bbl BEMOHCTPUpPYETE HEMOHMMA-
HUE Teopwun OTHOCUTENbHOCTU DWNH-
wTerHa. To, 4To Takne gedpopmaumun
NPOUCXOOAT Ha ABUXYLLEMCSH O0ObEK-
Te, TOJIbKO KaXeTCs HEenoABUXHOMY
Habnwopatenio. B gencTButenbsHoCcTU
VX HE NPOUCXOOUT.

— Hy, xopowo, — npogoskun orn-
NMOHEHT, — a KakK C yBeJIn4eHNnem Beca?
OH-TO, N0 Teopwun DMHLWITENHA, O0J-
XeH Obll NPOUCXOAUTb GaKTUYECKU.
B cBS31 C 9TUM y MEHS, ecnn NO3BO-
nvTe, ewe 0gMH HECKPOMHBbI BOMPOC:
HE MbITAIMCb NN Bbl HOCUTb Ha pyKax
CBOI0 NIOOUMYI0, MOTSXENEeBLUYIO B Ae-
CATb pas, 1 He 3apaboTanu M Ha 3TOM
rpbKy?

Cnywatenn Beceno CMessnCb, a
[oKNagynKk OCTaBanCcsa CEPbE3HbIM.

— Bo3pacTtaet He Bec, a macca.
C yBennyeHMem Macchbl Bo3pacTtana
VHepumMs, HO OHa KOMMNeHCMpoBanacb
3aMeJIEHHOCTbIO HaLUMX OBUXEHUNA.
B cBs131 C 3TUM N3MEHEHKs Beca ocTa-
BaJINCb AJ11 HAC HE3AMETHbLIMU.

— W 4yT0 e, 063aBenucCh Bbl JETbMU?

— [a, B Hayane obpaTHOro nytu y
Hac PoAMICS CbiH.

— Torga paspelwmnTte 3agaTb elle
oAviH Bonpoc. Baw ceiH poaunca c
3EMHbIMW FeHamMun B OPYrON UHEepLMm-
afibHOM CUCTeMe (OBUXYyLLencs OT-
HOCUTENIbHO 3€eM/IM C MOCTOSHHOM

http://wselennaya.com



CKOPOCTLIO). o Teopun drHLWITENHA
aTa cucTemMa paBHOMpPaBHaA C 3€MHOMN.
MoaTomy Bce npouecchl y pebeHka
OOJIKHbI OblIM NpOTEKaTb B TOM Xe
Temre, B KakOM Teknu Obl Ha 3emne.
To ecTb HaMHOro GbICTpee, YeM y Bac.
Habnoganu nu Bbl 9TOT 3D PeKT?

— [encrtButenbHO, HaMm ero peak-
LM Ka3aNCb Ypea3BblHaMHO ObICTPbI-
MW, CNI0Ba CbINanNCb U3 YCT, Kak U3 ny-
nemerta. [lns Toro, 4To6bl HAY4UTb €ro
roBOPUTbL N B AanbHeNLweM obLaTbes
C HUM, Mbl MCMNOJIb30BAN MArHUTO-
GOH, M3MeHsIsT CKOPOCTU 3anucu u
BOCnpou3BeneHns. BHavane 6bino
TPYAHO, HO MOTOM MNPUBbLIKJIN.

— Ho B CBA3M C 3TM BO3HUKAET eLle
oanH Bonpoc. lNpouecckl, NpoTekato-
LMe B OpraHu3mMax liiofen, CtTapToBas-
wnx ¢ 3emnu, No BO3BPaLLEHNM A0JIK-
Hbl Obl/IM BEPHYTLCS K 3€MHOW HOpMeE,
4TO Mbl 1 BUOAUM Ha BalleM npumepe. A
y BaLLEro CblHa, COrTaCHO TEOPUU IViH-
wTenHa, No npuaeTe BCe MNPOLECCHI
[OJMKHbI B OECATb pa3 3amMensinTbes,
NMoCKOoJIbKy NMpebbiBaHve Ha 3emre ans
HEero sIBNSeTcs NoaeToM C OKONOCBE-
TOBOW CKOPOCTbIO. [1pon3oLwno nm ato
B 0ENCTBUTENIbHOCTN?

— 91 He Mory OTBETUTb Ha 3TOT BO-
Mpoc, MOTOMY 4TO CbiHA MO NpuieTe
3abpanu B KIIMHWUKY, FOe ero BblBOAAT
13 LWOKAa, BbI3BAHHOI 0, MO-BUANMOMY,
PE3KUM U3MEHEHNEM YCI0BUI. Teope-
TUYECKN Mbl FOTOBbI K TOMY, 4TO TENEPb
ONsATb PA30NAEMCSH C CbIHOM B TEMMAax
>XN3HU, HO B 0OPaTHOM COOTHOLLEHUN.
B 5TOM Hawa Tpareams, K KOTOPOoK Mbl
rotoBum cebst MopasnbHo. Begb okpy-
Xawouwme 0OyayT BOCMPUHMMATbL ero
kak nebuna, KOUM OH He sBMsSeTCS.
YTelwaeT Avwb TO, YTO XUTb MY Ha
3emre NpeacTonT NoYTY B AECATL pas
Lonblue, YeM 3€MHbIM JIIOAAM.

OTO He ykiaapiBanoCb B COBpe-
MEHHble NpencTaBlieHUs, U BMECTO
COYYBCTBEHHbIX B3[0X0B ayauTopus
B30opBasacb rPOMOMNOAOOHbLIM CMe-
XOM, KOTOPbI NOTPSAC OKPECTHOCTU U
pas3byamn BOPOH, CNaBLLUMX HA OKPECT-
HbIX 0ePEBbSIX.

B oTBeT Ha 9TO JOKIaA4MK CMIOKOM-
HO ckasan:

— 9 coenan pnga cebs HenpusaTHoe
oTkpbiTMe. Oka3dbiBaeTCs, 3a UCTEKLLNE
50 neT cTymeHTbl AerpagupoBanu He
TOJIbKO B 3HAHUN TEOPUU OTHOCUTESb-
HOCTN QIHLUTENHA, HO 1 MOpPasbHO.

OTO 3amMe4yaHne pas33agopwusiio or-
MOHEHTA W CrywaTenen B XenaHum
pasobnaynTtb goknagyMka U nousae-
BaTbCH Ha €ro HenenbIMu, C X TOUKN

MDopyM * KHUMN * ApX1BbI

3pEeHMUS, YTBEPXOAEHNAMMN.

— A 4yTO CcTano C BECOM BaLlero
CblHa MO NpuaeTe? — cnpocu onno-
HeHT. — Bengb, cornacHo Teopumn SH-
LuTeriHa, OH A0JIKEH TENEPb BECUTbL HA
3emMne He MeHbLLEe LeHTHepa?

— He 3Hato. Mbl ero He B3BeLUVBa-
JIN U Ha pyKax He HOCUN.

— A cKOnbKO Tenepsb neT Bam, Ba-
LUEV XXEHE U CbIHY?

— Ecnm roBoputb o 6uonoruye-
CKOM BO3pacTe, To MHe 38, xeHe 35, a
CblHYy — TPV C NOJIOBUHOV roga.

— Ho ecnn Bawl CbIH XU Ha KO-
pabne B 3eMHOM Temre, TO B COOT-
BETCTBUM C TEOPMUEN OTHOCUTENBLHO-
CTW eMy Tenepb AOJIXHO ObiTb 6onee
ABaauaTy net. Bac He cmyllaeT Takoe
pacxoxaeHue Mexay 3allmaemMon
BaMW Teopuein n HabnogaemMbiMm
dakTamn?

— Hert, He cmyuwiaet. 3TO0 roBopuT
JINLLb O TOM, YTO Mbl ELLLE HEAOCTATOYHO
MOHVMAEM HEKOTOPbIE €€ TOHKOCTMU.

CnywaTtenn paccMesiniucb B O4e-
penHom pas, a BeayLnii ckasan: Xopu
PELUNO, YTO OMMOHEHTY HEe yaanochb
3a4aTb BOMPOC, Ha KOTOPbLIN AOKNaad-
4K HEe Cymen Obl OTBETUTb, a NOTOMY
OH 3acnyxunBaeT MMaBHOro npusa.

...MNocne HarpaxaeHus nobeantens
NMPUCYTCTBYIOLLNE CTaNN OXUBJIEHHO
obcyxaaTh: 66110 M MUCTUGUKaLUMen
TO, YTO UM noBepan MeaH? YX o4YeHb
npaBaonoao6HbIM BbIMSAEN €ro pac-
ckas. M, He npnas K eAMHOMY MHEHWUIO,
cTanu npucaywmBaTbCa K Ananory
OBYX Npo¢hecCcopoB.

— [a, — ckasan oguH U3 HUX, —
HEeCMOTPHA Ha BCE YCUJINA, OMNMOHEHTY
He yaanock nokosiebaTb Bepy AoKNaz4-
yyKa B TEOPUIO OTHOCUTENIBHOCTN.

— Ho, Hagetocb, Bbl yBEpPEHDI, YTO
noknag — He 6osiee 4emM UcKycHast
MUCTUDUKALINSA, U MNYyTEeLecTBUS BO
BPEMEHU He Obl10?

— Hukak HeT! Bce, 0 4yem rosopun
[OKnagynk, BbIMMSAEN0  MpaBaorno-
[006HO, 3a UCKIIOYEHMEM HEKOTOPbIX
¢dakToB. HO 4enosek BOCMpPUHUMAET
dakTbl, Kak NpaBuio, 4epes3 npuamy
CBOEro MMPOBO33pEHUA, Mpucrnoca-
61mBas K HEMy CBOe co3HaHue. Hese-
POSATHBIM MHE MPEACTaB/ISETCS TOJb-
KO TO, 4TO B CoBeTckom Coto3e 50 net
Ha3ap, OblM pa3paboTaHbl TEXHOJNO-
rm, MNO3BOJIMBLUME MyTELlEeCTBOBaATb
B KOCMW4YECKOM MPOCTPaAHCTBE C OKO-
JIOCBETOBOM CKOPOCTbIO. TakMX TEXHO-
JNIOFNIA Mbl HE UMEEM U CEeroaHs. A ¢ nx
NMOMOLLbIO MOXHO Obl10 Obl PELUNTbL U
apyrue axtyasibHenlune npobremMsbl

@M3HT aCTUK 3

COBPEMEHHOCTU: JOCTAaBKY OFPOMHO-
ro KoJIMYecTBa COJIHEYHOW 3Heprum
Ha 3eMJlto 1 Ha HebecHble Tena, nofa-
niexalime 0CBOEHUIO, a TakXe MCMOoJlb-
30BaHUS €€ OJI9 YHUYTOXEHUS acTe-
POUOOB, YrpoOXawLnX NageHuemM Ha
3emJio.

— Ho ecnu noBepunTb TOMY, 4TO pac-
CKa3biBas ooknag4vuk, To cnenyet Bep-
HYTbCS K HblHE OTBEPrHYTOW Teopwuu
OTHOCUTENBHOCTU DMHLLTENHA. TONbKO
Ha ee OCHOBAHUWM MO PAa30NTUCH B
pasHble CTOPOHbI TEMMbI XXN3HWU POON-
TEeNEN, BEPHYBLUNXCS HA CBOKO POOVIHY,
M WX CblHa, MepeLlellero co CBOEeN
poOAuHbI — KOopabns — Ha OBUXYLLY-
I0CS MO OTHOLLUEHMIO K Hemy 3emiio!
Beaob nMo CoOBpeMEHHLIM MpeacTaBie-
HUAM TeMn MpoTeKaHns GU3NYECKMX
NMpPOLECCOB 3aBUCUT OT abCOJIIOTHOrO
3HAYEHUS] CKOPOCTU ABUXEHUS OOb-
€KTOB MO OTHOLUEeHUIKD K HEenogBM>XHO-
MY MUPOBOMY 3dU1pY, U3 KOTOPOro 3Tn
0b6bekTbl U cTposTcs. Moatomy Temn
XU3HW POOMTENEN U CbiHA Ha kopabne
1 Npu nepexoae ¢ kopabns Ha 3emiio
[OJIKEH OblNl N3MEHATLCA OANHAKOBO,
B OZIHY U Ty € CTOPOHY. N Hn4bs macca
He JomkHa Obina yBennuutbes. Ecnu
[oKNag He MUcTUdukauus, To Kak Mor
[OKIaA4MK FOBOPUTb O PaCXOXAEHUMN
TEMIOB XM3HU UX U CbiHA, HO HE 3ame-
TUTb, 4YTO MO BO3BPALLEHUN Ha 3eMIlto
HE MPOWN3OLLIO N3MEHEHMUS €ro Beca?
Benob no ycnoBusiM KOHKypca MOXHO
musnaratb NoOble HENENbIE TEOPUU, HO
He [0Ka3blBaTb MX CNpPaBenIMBOCTb C
NMOMOLLLbIO BbIMbILLJIEHHbIX CbaKTOB.

— OH 1 He HapyLUWa 3TOrO YC0BUS.
Ha Bonpockl 0 Bece cblHa 1 TEMIME ero
XU3HM Ha 3emMsie OH He OTBETUN MO
0OBEKTUBHBLIM MPUYNHAM.

— A Kak MOXHO OOBACHUTL €Ero
yTBEpPXAEeHNEe, YTO Ha kopabne cko-
pOCTb peakuunii pebeHka NpeBOCX0aN -
nla poaouUTENbLCKYI0?

— Joknagunk ckasas, Y4TO YJIeHbl
aKCNeanunmn KakumMm-To 06pasom, run-
HOTUYECKN MO0 MeOuKaMEHTO3HO,
3aMenianM TeEMM CBOEN XW3HU, 4TO
K pebeHKy, CKopee BCEro, He npume-
HAnock. MNo-BnanMmoMy, B 9ToM 6bina
NMPUYNHA PaCXOXOEHUss WX TEeMIoB
XUn3HU. OHU Xe ero NHTEPNPETUPOBA-
JIN C NMOMOLLbIO TEOPUN OTHOCUTESb-
HOCTW, B CMpaBed/IMBOCTV KOTOPOM
He comMHeBanucb. B nobom cnydvae,
MX BEpPA B HEE — €llle He NOoBOJ, BO3-
BPaLLaTbCA K JOBOJIbHO OCTPOYMHbIM
U3MbILLIEHUAM  OiHWTENHa, Oec-
CMOPHO, COCNYXVBLUMM B CBOE BPEMSA
Hemanyto cny>xoy Hayke!
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YBAXKAEMBIE YATATEJIN!

NMpenctaBnssiemMm BamM KHUMM HA aCTPOHOMUYECKYIO TeMaTuky

MHpekc, aBTop, Ha3BaHue Llena,
TPH.
FAO11 (Ykp.). AcTpoHOMiuHMI Kanenpaap Ha 2012 p. (TAO HAHY) 35,00
0OK12. Opecckuit acTpoHOMMYeCKuii kKaneHaapb Ha 2012 . 35,00
5010. baape B. OBoniouus 3Be3p, 1 ranakTuk 42,00
5020. Benoe H. B. Atnac 3Be3pHoro He6a: Bce co3Be3fus CEBEPHOrO U I0XHOro nonywapuii / / Mpunoxenue: Kapra aksatopuanbHoro nosca 140.00
3Be3/1HOro Heba ’
B010. BuneHkuH A. Mup MHOrUX MUpPOB 140,00
[012. FamoB I'., CtepH M. Muctep Tomnkuuc B Ctpate Yyaec 45,00
[013. Famoe I'., Nyac M. Muctep ToMnkuHC BHYTPU camoro ce6s. MpukitoueHns B HOBOI Guonorumn 80,00
[020. FpuH B. TkaHb kocMoca. MpocTpaHCTBO, BPEMS U TEKCTYPa peanbHOCTH 230,00
[021. F'pun B. AneranTHaa BceneHnas. CynepcTpyHbl, CKPbITbIE Pa3MEPHOCTH U NOMCKU OKOHYATEeNbHON Teopun 150,00
1030. FonpGepr [l. Bcenennas. PykoBoacTBO no akcnnyaTtaumn. Kak BLDKMTb Cpeay YepHbIX AbIp, BpeMEeHHbIX NapafioKCOB U KBAHTOBOW 74,00
HeonpeaeneHHoCTH
[1009. faunon C. Atnac 38e3aHoro Heba 240,00
E010. E¢ppemo K0.H. Brny6b BcenexHoi 65,00
E011. Eppemos 10.H. 3Be3aHble ocTpoBa 85,00
K020. Kynukoeckuii I.T. CnpaBoyHUK NioGUTENS aCTPOHOMUM 260,00
K030. Kapnenko [0.A. Haseanus 3Be3gHOro Heba 70,00
J1040. Nesu A. MyTeBoauTenb no 38e3gHOMY HeOy 260,00
M010. Macnukos C. 0. [ipakoH, noxupaiowmii ConHue 32,00
N010. Nepenbmax 1.W. 3aHumarenbHas acTpOHOMUS 60,00
M011. Nepenbman 91.U. 3anumartenbHbiii kocmoc. MexnnaHeTHble nyTewecTBus 54,00
11030. ManHexyk A. UcTopusi acTpoHOMUM 135,00
M031. Monosa A.N. ActpoHomus B 06pa3ax u umdpax 60,00
C033. Cypaun B.T. HeGo n Teneckon 149,00
C038. CypauH B.T. ConHeuyHas cuctema 145,00
C039. Cypamu B.T. MNaras cuna 85,00
C041. Cypaun B.T. MyTtewectsus k Jlyne: HaGniopexus, akcneauuumn, uccnefoBaHusl, OTKPbITUS 180,00
T030. Tepe6ux B.H0. CoBpeMeHHble ONTUYECKME TENeCKOMbl 58,00
¥010. Ynemwnaiipep M. PasymHasi Xu3Hb BO BCENEHHOM 290,00
X010. Xane3os 10.B. MnaHeTbl 1 3Bontouus 38e3n. Hoeasi runotesa nponcxoxpaeHus ConHeyHoii cmctembl 45,00
X020. Xsan M.IN. Henctosas Bcenennasa: OT Bonbluoro B3pbiBa 0 YCKOPEHHOTO PacLUMpPEHuUsi, OT KBapKOB 10 CyNepCTpyH 115,00
4020. YepuuH A.[l. 3Be3apbl u pu3nka. 54,00
4022. YephuH A.[l. dusmnka BpeMeHu 80,00
£1040. Anyununa . Mo Ty cTopoHy 38e3p. YTo HauMHaeTca Tam, rae 3akaHuuBaetcs Bcenennas? 60,00
B YKPAUHE

» no tenedoHam: (093) 990-47-28; (050) 960-46-94 » B VIHTepHeT-marasmHe

» Ha cante xypHana http://wselennaya.com/ http://astrospace.com.ua/ B paspene «Jlutepartypa»

» MO 3NeKTPOHHbIM agpecam: uverce@wselennaya.com; » MO NoYTe Ha aapec peaakummn:

uverce@gmail.com; thplanet@iptelecom.net.ua 02097, r. Kneg, yn. Munocnasckas, 31-6, k.53.
B POCCUMN

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

» N0 aNeKTPoOHHOMY aapecy: elena@astrofest.ru » M0 NoyTe Ha agpec peaakumumn:

» B VIHTEepHEeT-Mara3unHax r. Mockea, M. TuwmHckuii nep., a. 14/16

http://www.sky-watcher.ru/shop/ B pasgene
«KHWUrun, XypHasnbl, CONyTCTBYIOLLME TOBapbI»

OGLas CTOUMOCTb 3aKa3a GyAeT COCTOSITb U3 CYMMapPHOW CTOMMOCTM KHUT MO YKa3aHHbIM LieHaM U NnaTbl 3a NOYTOBbIE YCIYIK.



VIHTEPHET—IVIAI'ASMH
TEJ'IECKOI'IOB 7] AI(CE

| } SKY WATCHER KONUS
¥ CELESTRON MEADE
BRESSER WILLIAM OPTICS

STROSPACE.COM.UA
(067)2852218
(066) 64 64 406

- 3amemku
2opHomy Kpeimy
- NO/AE3HbIE COBEMbI HAYUHAOWUM U
BeIBanbIM NyMeecmaeHHUKam
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Bce ato Ha cauTte

actrotaniriet info
astrotourist.into

NPUTAAWLIEHVNE
Ha 3CTPOHOMU4ECKOe oTAeneHUue huanyHeckoro paKkynbTeTa
OaeccKoro HaUMOHaAbHOIro yHueepcutera um.N.N.Me4Hukoea

Kadepnpa actpoHomun dusnyeckoro dakynsteta 0feccKoro HaLMoHaNbHOTO YHUBeEp-
cuteta umeHn UN.M.MeyHnkoBa npurnalaeT BbINyCKHUKOB LWKOJ, TMLLEEB U TUMHA3Uii Ans
nocTynneHus no cneuuanbHoctn "ActpoHomus".

Kacepnpa rotoBuT CnewnanncTos 1 MarucTpos no cneluanusalum "actpodusmka’ Ha
IBYX OTAene

— (hM31Ka 3BE3A U KOCMOJIOTUS;

— KOoCMMYecKue reoMHGOpMaLMOHHbIE TEXHONOTUN. x

Ha kacbenpe ocyliecTBaAeTCA TakxkKe Npuem B MarucTpatypy U acnupaxTypy BbiNyCKHM-
KOB APYruX BbICWNX Y4eOHbIX 3aBeAEHUI.

Habop: 10 yenoBek Ha 610KeTHO 0CHOBE 1 15 — Ha KoMMepyeckoit. 06yyeHue cTa-
LMOoHapHoe.

lMpodeccopcko-npenopsaBatenbCkuit CocTaB Kadheapbl aCTPOHOMUN U APYrux Kadenp
(hakynbTeTa M yHUBEPCUTETa 06ECNEeYMBaIOT BLICOKOE KayecTBO MOArOTOBKM HaKanaspos,
CneLuannucToB U MarucTpos.

ActpoHombl — BbinyckHuku OHY um. N.W.MeyHukoBa ycnewHo paboTtaloT B pa3nuy-
HbIX aCTPOHOMUYECKMX N KOCMUYECKMX YUPEXAEHUAX YKpanHbl U BCEro MUPa.

COTpyAHVKM Katheapbl aCTPOHOMM OHY.

CnpaBkM No BOMpOCaM MOCTYMAEHUS MOXHO noayuuTb no TenedoHam B Opecce: (38048) 722-03-96 (acTpoHOMUYeckas obcepBaTopus),
725-03-56 (kadepnpa actpoHomun). TenedoH NpUeMHOI KoMuccum yHuBepcuteTa: (38048) 268-12-84

Moppo6HoCcTM — Ha caiitax: Pusnyeckuin dhakynster OHY: http://phys.onu.edu.ua

Kadepnpa actpoHomuu: http://phys.onu.edu.ua/kafedru/astronomiya/




cynepcospeMEHHoe oﬁopyuosaﬂme
3¢¢e|{T nonH0r0 npwcyTCTva
HOJ'IHOKyI'IOJ'IbeIe moy 3apybexHbix CTpaH
M NporpaMmMmol 'co6CTBEHHOTO NPOU3BOACTBA

r. loHeuk, yn. Aptéma, 46-b
(062) 304-45-93
planetarium.dn.ua
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