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yKpauHckui busnk-teopeTnk, LOKTOp br3mKo-
MATEMATHYECKUX HaYK, NPpOdEccop, YneH-
koppecnoHnaeHtT HAH YkpauHsl no cneunanbHoCTH
«PenatuBuctckas Guanka CTONKHOBEHMIA TAXENbIX
MOHOBY», 30BEAYIOLLMI OTAENOM OU3MKM BbICOKMX
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u npo6neme SETI Boparow nep — rnasHbIN
Jleonud Kcangomanumu 4  XoMmoHeHT [InyToHa 22 BCEAEHHAA,

Ha Xapoxe 6511 NnpocTpaHCTBO, BpeMs —
BCEJIEHHAA o, ep HLI OKeaH 23 MEXAYHAPOAHDIN HAYUHO-
HOBOCT". AJIEL l'IOI'IyI\ﬂprIﬁ XXYPHaA no aCTPOHOMUHU

Hpm‘namaeM B KOCMU4YECKOE

KOCMOHABTHUKA
HoBocTu

U KOCMOHaBTUKE, paCCHMTaHHbIﬁ Ha
MaccoBOro yvtartena

nmyTeuniectsue! 11 . . p
V' VSS Unity mpencrasnes mmpokoit U3paetca npu noppepxke HaumoHanbHoM
. 24 akapeMuu Hayk YKpauHbl, focypapcTBEHHOTO
BJlVl)KaVl].LIaH HOTeHuMaanO 1 2 Hy6nMKe KOCMUWYECKOIro areHTcTBa praVIHbI,
obuTaemas ImnaHera o locypnapCTBEHHOrO aCTPOHOMUUECKOTO
Cygnuf 3aBEpUINIL CaMBIN nHctuTyTa UMm. MN.K.LLitepH6epra MockoBckoro
JK30mnanera, mOTEpABIIAA MONTWiA TloneT 24 FOCYABDCTBEHHOMO YHMBEPCHTETA,
armochepy 13 MesxayHapoaHoro EBpasuiickoro
AAMOHUA 3aMyCTUA PEHTTEHOBCKYIO aCTPOHOMMUYECKOTO 06LLECTBA, YKPAUHCKOM
3aragku «3se3nst Ta66u» 14 obcepsaropuio 5 aCTPOHOMMUECKOI accoLMaLmm,

. NHPopMaLIMOHHO-aHAAUTUHECKOTO LieHTpa
Tpetnit STARMUS Ymep 3prap Muruenn 25 «Cneic-UHdopm», A3SpOKOCMUUECKOTO
npoiiger Ha Kanapax 15 HUCTOPUA HAVKH o6uwecTBa YkpanH
T'paBUTauNOHHbIE BOJHLL Tanuneo lanunen:

OOHApyHeHbi! 16 moporax 3sespam MoanucaTbes Ha XypHan
Hzopw Benocmouxuil 26
COJTHEYHAA CUCTEMA MOMHO B /11060M NOYTOBOM
HoBocTn Habnwopenus Onutepa oTAeNeHNH
B peBHeM Basunone 31 y P
IlecTts ciyTHukoB Cubesat KpauHbl U Foccuu
moneTAaT Ha SLS 18 3BE3/0METH PEBHOCTU 31 (mopnucHble NHAEKCDI
ToAroToBka Muccum k acrepouny 19 JIIOBUTEJIBCKAA ACTPOHOMHUA YKa3aHbl HUKE).
MeInaHeTHblE MUCCUY, Komera pagom c Apkrypom )
maHupyemsie 10 2020 r. 19 Apmem Hosuuonok 3
ABTOMOPTPET B MAPCHAHCKNX Teneckon N150/750 EQ-3 33
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Juno ycTaHOBUI PEKOP], 21 BcenenHas mog MUKpPOCKOIIOM 38

PykoBoauTeAb NpoekTa,
TAGBHbIW peAaKTop:
fopanetko C.M., K.T.H.
PykoBoauTeAb NpoekTa,
KOMMepUecKuii AUpeKTop:
fopanerko A.C.
Bhinyckarowuii pepaktop:
MatbHo B.A.

Pepaktopbi:

Kosanbuyk Y., Bacunenko A.A.
OcraneHKo A.10. (Mockga)
PeAaKI.lMOHHI:Iﬁ coBet:

AnppoHoB U. . — fiekaH dakynbreta
071eCCKOrO HaLMOHaIbHOT0 MOPCKOrO

YHUBEPCHTETA, ZIOKTOP (.-M. HayK, Npo-

deccop, BULE-NPe3NAEHT YKpanHCKoi
accouualyu lo6uTeneit acTpoHoMUM
BaBunoBa U.b. — yyeHblii cekpetapb

CoBeTa N0 KOCMMYECKUM UCCNEA0BAHUAM

Mespant 2016

HAH YKpauHbl, BULE-Npe3vaeHT
YKpauHCKo# acTPOHOMMYECKOMN
accoumaLmm, KaHanAaT ¢.-M. HayK

MwutpaxoB H.A. — Mpe3naeHT uipopmaum-

OHHO-aHaNNTUYECKOrO LieHTpa Cnevic-
WHbopM, aupeKTop MHGOPMaLMOHHOTO
KoMWUTEeTa ASPOKOCMUYECKOTO 061IiecTBa
YKpanHbl, K.T.H.

Oneiiink U.U. — reHepan-noaKoBHHUK,
JIOKTOP TEXHUYECKNX HayK, 3aCAyeHHbIM
DeaTeNb HayKn U TeXHUKN PO

PsiboB M.W. — cTaplumii Hay4HbIi
COTPYAHUK OAeccKoi o6cepBaTopum
Paf1oacTpOHOMUYECKOTO MHCTUTYTa
HAH YKkpauHbl, kanauaat ¢.-M. Hayk,
conpezcenatesnb MewzayHapoaHoro
aCTPOHOMMYECKOrO 06LLECTBA
Yepenawyk A.M. — aupexTop locyaap-
CTBEHHOTO aCTPOHOMUYECKOIO MHCTUTYTa
um. LLtepH6epra (TAWULL), akapemuk PAH

YyptomoB K.U. — uneH-KoppecnoHaeHT
HAH YKpauHbl, JOKTOP ¢.-M. HayK,
npodeccop KueBcKoro HaunoHanbHoro
Yuusepcuteta um. T. LLleByeHKO
Au3aiiH, KoMNblOTEpHasA BEpCTKa:
lanywka CeemiaHa

OTaen Npopax:

OcTtaneHKo AneHa, MenbHUK Hukuta
Ten.: (067) 326-65-97,

(067) 215-00-22

Aapec pepakumu:

02097, Kues,

yn. Munocnasckas, 31-b, k. 53
Ten./dakc: (044) 295-00-22

e-mail:

uverce@gmail.com
info@universemagazine.com
Www.universemagazine.com

Ten.: (499) 707-13-10,

(495) 544-71-57,

(800) 555-40-99 3BOHKM C TEPPUTOPUN
Poccun 6ecnnarHbie
PacnpoctpaHsercs no Ykpaute

1 B cTpaHax CHI'

B po3Huue ueHa ceoboaHasn
MoAnMCHbIE MHAEKCHI

YkpaunHa: 91147

Poccus:

12908 - B Katanore «lpecca Poccum»
24524 - B Katanore «loyta Poccum»

12908 - B Katanore «Ypan-fipecc»
Yupeautenb u u3patenb

UM «Tpetbs nAaHeTa

© BCEJIEHHAS, npocTpaHcTBo, Bpema —
Ne2 dpespans 2016

3apeructpupoBaHo ocyaapcTBEHHbIM
KOMUTETOM TeNeBUAEHUA

1 PajMoBelaHs YKpanHbl.

CsupetenbctBo KB 7947

01 06.10.2003 1.

Tupax 8000 3K3.

OTBETCTBEHHOCTb 3a A0CTOBEPHOCTL
GaKToB B Ny6AMKYEMbIX MaTepUanax
HecyT aBTOPbI CTaTeit
OTBETCTBEHHOCTb 3a AOCTOBEPHOCTD
MHPOPMaALIMK B PEKaMe HecyT
pexnamogarenv

lepeneyatka uan MHOE UCNOb30BaHNE
maTtepuanoB AONYCKaeTcs TONbKO

C MUCbMEHHOrO0 cornacus peaakunu.
Mpy UUTMPOBAHWM CCbIKA Ha ypHaN
obs3aresbHa.

dopmar — 60x90/8

OtneyataHo B TMNorpadpun

000 «[paim-npuHT»,

Kues, yn. ManuHckas, 20.

1. (044) 592-35-06




B >Kn3Hb BO BCEAEHHOW

«Mpupopaa He pacKpbIBaeT CBOM TailHbl pa3 U HaBCeraa»
(Mlioumin CeHexa, 2100 net Hasap).

0 duKkapax ¢ pakenamu

Jleouna Kcandomanutu
AOKTOp GU3.-MaT. HayK, 3ac/yKeHHbI aeaTenb Haykn Poccuiickoii depepanum
WHcTuTyT KocMuueckux uccnegoanuii PAH, MockBa

Ha CTpaHmuaX >ypHaAa «BceneHHas,

NPOCTPAHCTBO, BPeMSl» PeryASpHO NOSIBASIHOTCS

CTaTb O NOVCKaX Pa3yMHOW X3HV BO

BcenenHoln! Tema 3Ta HevicHeprniaema i OBAanaeT

MHOIM/MM a8CNeKkTamMn. B NpeAraraeMom Hike

MaTepuane OHa PACCMATPYIBIETCS], B HACTHOCTU,

C TOHKWM 3peHIsl aAeKBETHOCTW, AOCTETOHHOCTIA

(AMBO HEeAOCTaTOHHOCTIN) AOCTUMHYTOMO

YPOBHS HALLIVX 3HaHY AAS] YCNEeLHOrO NOUCKa

LINBNA33UINA, HBXOASILLIMXCS Ha BOoAee BbICOKVX

CTaAVSIX Pa3BUTUS. APYriie CTOPOHLI NPOBAeMBI

SETI B CTaTbe He 3aTparvBaloTCsl. _ _ .
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pobrema «Beankoro MonyaHusi Bee-

AEHHOWM» HE TOABKO He TepsieTcs B

MHGOPMALMOHHOM MOAE, HO W MpH-
BAEKAeT Bce 6O0AbLUE AyMaOLMX AMAEN.
Ewe B 1975 r. B ApmeHuu, B bropakah-
ckol obcepBatopuu, coctosinack [MepBas
COBETCKO-aMepPUKaHCKasi KOHGEPEHLMS MO
BOMPOCaM CBS3U C BHE3EMHbIMU LIYBUAW3A-
umamu (Communication with Extraterrestrial
Intelligence - CETI). Mo3xe no ee matepua-
Aam 6bina M3paHa KHWra.? UccaepoBatenu
AOBOALHO BbICTPO MOHSIAM, UTO HUKAKOW CBS-
31 He MoAy4YaeTcsl, YT0 AO PEaAbHOIO KOH-
TakTa NPEACTOMT OYEHb AOATUI MyTb W YTO
abbpesunatypa «CETI» 3ByunT HauBHoO. Beko-
pe BMecto Communication («cBA3b») B Ha-
3BaHUK NPOEKTa CTaAU UCMOAb30BaTb CAOBO
Search («nou1ck»), M NosiBUAACH ynoTpebasie-
Mas HbiHe abbpeBuatypa SETI. Hu y koro He
BbI3bIBAAO COMHEHWI, YTO Pa3BUTYHO LIUBW-
AM3ALMI0 MOXHO 0OHapYXWTb MO cCo3paBae-
MOMY €K 3AEKTPOMArHUTHOMY WU3AYUYEHWIO,
a MOWCK CAEeAYET BECTU, MPEexAe BCEro, B
paavoAvanasoHe (no3xe B cdepe BHUMA-
HWS yUYeHbIX OKa3anoCb TaKXe Aa3epHoe
M3AYYEHME BUAMMOIO U BAUXHEro MHOpa-

2 (Mpobrema CETI / CBSA3b C BHE3EMHbIMM
umBuAU3aLMaMK». Mo pea. C.A. Kanaad. MUP, 1975

>KN3Hb BO BCEAEHHOW

KpacHoro avanasoHoB). Ha BbropakaHckon
KOHOEpPEHUMU BnepBble ObIAM 0606LLEHbI
paboTbl aBTOPOB C Pa3HbIMU BO33PEHUSIMU
Ha npobaemy — Kak 3HTy3nactoB CETI, Tak
W «nei-sayers» («roBOPALLMX HET»), KATErOPU-
YECKM OTPULIAIOLLIMX BOSMOXHOCTU KOHTaKTa
WAM CaMO CYLLUECTBOBAHUE APYIMX LWUBUAU-
3aumui. CneunanucTbl NMPEACTaBUAU PE3YAb-
TaTbl HabAIOAEHWIH, NPOBOAMBLUMXCA YXeE
AOATO€ BPEMSA Ha CaMbiX BOAbLUMX WHCTPY-
MEHTaX TOro BPEMEHU, HO BCE OHU ObIAK OT-
pyLaTeAbHbIMM.

[powno yetbipe pecATka AeT. [poseae-
Hbl MHOMOYUCAEHHbIE KOHOEPEHLMU, U3AAHDI
COAVAHBIE TEOPETUUECKUE PaboThbl, MPEANO-
XEHbI OCTPOYMHbIE OOBLSCHEHUSI «BeAVKOro
MonyaHua BceneHHOM»... @ COBCTBEHHO Mo-
MCK HE CABUHYACA C MEPTBOM TOuku. MMpak-
TMUeCkM BcA aktMBHOocTb SETI cBoautcs
K aHaAM3y paAvoMU3AYHEHWSA, MPUXOAALLIETO Ha
3emao 13 KocMmoca. ocTpOeHb! TMraHTCKue
PaAMOTEAECKOIbI, OCHALLEHHbIE CaMbIMU CO-
BEPLUEHHBIMU MPUEMHUKAMU B Pa3AUYHbIX
nopavanasoHax (0T OTHOCUTEABHO AAMHHO-
BOAHOBBbIX, MCMOABb3yEMbIX B PAAMOCBA3U, AO
HanboAee BbICOKOUYACTOTHbIX YCTPOMCTB MMWA-
AMMETPOBbIX BOAH). [lOAy4€HO MHOIO WHTE-
PEeCHEMLMX Pe3yAbTaTtoB; B PSIAE CAYYaeB
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>KN3Hb BO BCEAEHHOWN

> MEXX3BE3[HbIE COOBLLEHUA, NEPEOAHHDBIE C 3EMJIN

AATA AATA
NPOEKT OTNPABKA NONVYEHMs  CBPEKT  CO3BE3QIKE
The Morse 19 HoAGps 1962 . Benepa Becbi
Message (HD 131336)
Arecibo message | 16 Hoa6psa 1974 . npumepHo LllapoBoe lepkynec
26000 r. ckonnexnue M13
Cosmic Call 1 24 Man 1999 . HoAGpb 2069 r. 16 Cyg A JleGepb
30 uioHa 1999 r. | ceBpanb 2057 r. 15 Sge Crpena
OKTAGpPL 2067 T. HD 178427 Crpena
1 uiona 1999 r. anpenb 2051 . GL777 JleGepb
Teen Age Message 29 aBrycra teBpanb 2070 . HD 197075 Nenbun
2001r.
3 ceHTAGpA uionb 2047 1. 47 UMa Bonbwas
2001 . MeaBeauua
AeKabpb 2057 r. 37 Gem bnusHeupbl
axBapb 2059 r. HD 126053 JleBa
4 ceHTAGpA man 2057 r. HD 76151 Tuapa
2001 . aHBaps 2059 T. HD 193664 [ipaxo
Cosmic Call 2 6 uions 2003 r. anpenb 2036 . HIP 4871 Kaccuones
aBrycr 2040 . HD 245408 OpuoH
man 2044 1. 55 Cnc Pak
ceHTAGpb 2044 1. HD 10306 AHppomepa
mai 2049 . 47 UMa Bonbwas
MeaBeaunua
Across 4 heBpana 2439r. MonapHasa 3se3pa | Manaa Measepuua
the Universe 2008r.
A Message 9 okTA6psa 2008 1. 2029r. Gliese 581 Becb!
From Earth
Hello From Earth 28 aBrycra 2030r. Gliese 581 Becbl
2009 .
Wow! Reply 2012r. HIP 34511 Crpeneuy
HIP 33277
HIP 43587
Lone Signal c 17 niona 2013 r. +17,6 net Gliese 526 Bononac

HabAtOAAAACH YNOPAAOUEHHAs CTPYKTYpa CUI-

HaAOB — HO OHM BCEraa OblAM CBSi3aHbl C WC-

TOYHUKAMM ECTECTBEHHOIO MPOUCXOXAEHMA.S
Y106b1 HE 06MXATL ONTUMUCTOB, MOXHO

3 MNepBbiM TaKUM «yNOPSAOYEHHBIM CUTHAAOM» CTAAO
paauronanyyeHre nyascapos — BMB Ne12, 2007, ctp. 4;
Ne2, 2015, ctp. 20

6 BceneHHas), NpOCTPaHCTBO, Bpems!

YNOMSAHYTb EAMHCTBEHHbIA MOAO3PUTEND-
HbI cAyyail. Cuctema noucka paborana B
aBTOMaTUYECKOM pexume, 6e3 oneparo-
pa. ToueuHbI! PAAMOUCTOUHUK MOCTENEH-
HO BXOAMA B AMA@rpamMmy HanpaBAEHHOCTU
paavoTeneckona (baaropapsi BpalLEHUIO
3eMAM) U MOYTU Y MaKCUMyMa BHe3arnHo
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«BbIKAKOUMACS». B paAbHENLIEM UCTOUHMK,
KoTopbIi Has3Baau «OTO» (aHra. «WOW»),
60AbLLE He MOABAAACSH, BCE MOMbITKU CBA-
3aTb €ro C MCKYCCTBEHHbIMW 0ObeKTamu
Ha OKOAO3EMHbIX 0pOUTax Pe3yAbTaToOB He
AAAM, @ TEOPETUKM HALWIAW BO3MOXHOCTb
06BbACHUTL €ro  MPOMCXOXAEHWE ecTe-
CTBEHHbIMW NPUYMHAMM.

OnTMMUCTDBI He caaloTeo

Moucku «BpaTbeB Mo pasymy» B PAAUOAN-
ana3oHe npoaoAxatrotcs. MHoro pabot nocss-
LLLEHO BO3MOXHOMY 06MEHY paavocUrHanaMu
C KaKOW-HWByAb TMMOTETUUECKON LIMBUAM3ALI-
el, KoTopasi camMa obHapyXuaa Hac Nno MoLL:-
HOMY PAAMOMU3AYYEHUIO HaLUeW MNAAHETDI,
CO3AaBaeMOMy MepeAaTiMkaMu  PaAUoCTaH-
LMK, TEAEBUAEHWA U paanonOKaTopamu. Ecan
WCXOAUTb M3 AOCTUIHYTOTrO YPOBHS UyBCTBM-
TEABHOCTU HaLLKMX CUCTEM, 3EMAID YXE MOX-
HO 6bINO Bbl «3aMOAO3PHTL B Pa3yMHOCTU» MPU
HabAIOAEHUAX C paccTosaHWs 60-65 CBETOBbIX
AET — MMEHHO TaKoe BpeMSsi Ha3aA CyMMapHas
MOLLHOCTb HA3EMHbIX NEPEAAIOLLIMX YCTPOMCTB
CTana AN 3TOMO AOCTATOUHOM. TunoteTnueckas
LUMBWAM3ALIMS HaLLEro ypoBHSA A@BHO MOrAa
6bl MOCAGTL HAM BMOAHE MOHSATHbIN OTBETHbIN
curHan. Ho He 3abbita 1 «akTUBHas CTpaters».
Halum cneupanbHble paanonocAaHKs yxe He-
OAHOKPATHO OTMPaBASIAUCh B CTOPOHY 3BE3A, Y
KOTOPbIX CAEAOBAAO Obl OXMAATL HAAUUUSA OOU-
TaeMbIX MAGHET (a TaKUX HEMaAO AaXe B Papu-
yce 20 cBeToBbIX AeT OT COAHLA).

Hapsiay ¢ aMnAWMTYAHOW WAM APYTUMM
BMAAMU MOAYASILIMM AAS TIEPEAAYM CUTHAAG
MOTYT MCMOAb30BaTbCsi U ApPYrMe CBOWCTBA
N3AYYEHUA — HaMNpUMep, ero NoAsipu3aums.
Kpome paavMonocAaHuii, paccMaTpuBator-
€A BrnevaTAaoLme BO3IMOXHOCTUA Aa3epHOM
CBA3U, yXe NpUMeEHsoLENCS AA obMeHa
AAHHBIMU C OKOAO3EMHbIMU CMYTHUKAMM.

B 1995 r. 6bIAa OTKPbITa NEpBas NAaHeTa
y 3B€e3abl, noxoxer Ha CoaHue (51 Meraca).*
4 tbparmeu'r OerMHaﬂbHOﬁ pacneyatku
3arajo4yHoro cCurHana c noMeTKOoM «WOW!)),

B HacCToALLEee BpeMA XPaHALLEUCA B KOIeKUUu
Wctopuyeckoro obuecrsa wrara Oraito.
06BeaeHHbIN Kog, 6EQUI5 onucbiBaeT u3meHeHue

MHTEHCUBHOCTU NPUHATOrO U3NYYEHUA BO BPEMEHH,
nokasaHHoe Ha rpadimke.

Wowl signal profile

Signal-to-noise ratio

BEQUJS 11 1
Time {12 seconds per tick)
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HblHE UMCAO MOATBEPXAEHHBIX 3K30MAAHET
npubAnXaeTca K ABYM ThiCsuaM. XOTs AOCTa-
TOUHO OAM3KMX aHaAOroB 3eMAW CPEAU HWX
noka He HalMAEHO, OTKPbITWE TakUX 0BbLEKTOB
B ByAyLLEM CTaTUCTUUECKW HeusbexHo. B pa-
6oTax aBTOpa AQHHOW CTaTbu MPUBOAMAACH
OLIEHKa MX YMCAA B Hallel fanakTuke Ha ypoB-
He 30 Tbic. BO3MOXHO, 3Ty OUEHKY npuAETCA
NePeCMOTPETb, NMPUUYEM B GOALLLYIO CTOPOHY.
ECAM BOBHUKHOBEHME XM3HW Ha «[TOAXOASILLIEN»
NA@HETe — eCTEeCTBEHHbIM MPOLIeCC, a rmnore-
32 0 BEPOSITHOM CaMOYHUUTOXEHWUW LIMBUAW-
3aUMi — Yepecuyp NECCUMUCTMYHA, «BpaTbst
no pasymy», B 6AM3KOWM K HaM da3e 3BOAHO-
LMK, 063aTeAbHO AOAKHBI TAE-TO CYLLECTBO-
Batb. lpaBaa, OHW MOryT ObITb OTAEAEHbI OT
HaC He TOAbKO KOAOCCAAbHbIMW PACCTOSTHUAMM
B MPOCTPAHCTBE, HO U OrPOMHBLIMU NPOMEXYT-
KaMu BpeMeHW — OHW MOTAWM BO3HWUKHYTb U UC-
Ue3HYTb 3aA0ATO AO HaC UAWM MOTYT NMOSIBUTLCS
B ByayLLEM, BECbMa HECKOPO. Mp13HaKK «che-
AOB  XXM3HEAEATEABHOCTU»  BbICOKOPA3BUTbIX
LMBUAU3ALMI, CyLLECTBOBABLUMX B MPOLLIAOM,
MOXHO ObIAO 6bl OBHAPYXMTb B BUAE COXPa-
HUBLLUMXCS OCTaTKOB WX aCTPOMHXEHEPHbIX
COOpYXEHW. HepaBHO MosIBUAOCH COODBLLE-
HWe, 4To B Matepranax npoekta Kepler (2009-
2013rT), He BOWEAWMX B OCHOBHbIE
pe3yAbTatbl MUCCUM,® UMEETCS NMOAO3PUTEND-
HbIl 06bEKT, AAS 06BSICHEHKS 0COBEHHOCTEN
KOTOPOrO MPEAAOXKEHO HECKOABKO WMHTEpec-
HbIX BapMaHTOB — B YaCTHOCTH, HabAwoAa-
eMbIMW CBOWCTBaMW MOMAM Obl 0bAaAaTb
NOAypa3pyLLEHHbIE TMraHTCKUe TEXHUYECKUE
COOPYXEHUS1 B OKPECTHOCTSX 3BE3Abl. Bripo-
ueM, paAroHabAAEHUS 3TOro 06beKTa Noka
He BbIIBUAU HUKAKMX aHOMaAW.

BepHemcs k SETI. Mpeanonaaraetcs, uto
pasHble LUMBWAM3ALMU AAA CBSI3U HA MEX-
3BE3AHbIX PACCTOSHMSAX UCMOAB3YIOT PaAMO.
A KaKkoMl elle BUA CBSI3W, MOMUMO 3AEKTPO-
MarHUTHOrO MW3Ay4YeHWst (CBET, PaAUMOBOA-
Hbl), OU3MKA CMOXET MPEAAOXUTb, MyCTb
Aaxe B Byaywiem? U — ecam AeMCTBUTEABHO
BO3MOXHbl ApyrMe ee BUAbl — HACKOABKO
abCOAKTHBI AASI HWX 3aMpeThbl, HaAaraemble
CkopocTblo cBeTa? [lpeackasbiBaTb HEU3-
BECTHblE MOKa OTKPbITUA — AeA0 Hebaaro-
AApHOE: KaK M3BECTHO, «MpeAcKasaTenen
nobuBalOT KaMeHbAMW». 3a UCKAKUYEHU-
€M OAHOro, NMoka ouYeHb cAaboro akcrnepu-
MEHTaAbHOrO «HaMeka», CEeroaHsl GU3NKK
He MOryT HUYEro NpPOTUBOMNOCTaBUTb TAKUM
«KAQCCUYECKUM» B HalUM AHU CPEACTBaM,
KaK papuo, Aaxe AN KOCMUYECKOW CBS-
34, a AN Ha3eMHOW Haubonee nporpec-
CUBHbIM BapUaHTOM OCTaeTcsi OMTUYECKOe
BOAOKHO. TaK MOXHO AU OXMAATb YEro-To
paAMKaAbHO HOBOTO B MpuHLMNax cBasn? U
€CAM YTO-TO Takoe MOSIBUTCA, TO Kak HoBas,

4 BMNB Ne4, 2004, ctp. 9
5 BMB Ne3, 2009, ctp. 13; Ne2-3, 2013, c1p. 12
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3kcnepumeHTOPALS (Optical PAyload for

Lasercomm Science), opraHn30BaHHblit
Jla6oparofuen peakTUBHOIO ABMKEHNS
NASAzocyuectBnancsa ¢ 18 anpens

no.17 uionsa 2014 r. u 3aknioyanca

‘B I€MOHCTPaLMM TEXHONOT U

Na3epHoON CBA3U MEXKAY Ha3eMHbIMM
npvemonepeaaTyukamm u MexayHapopHOi
KocMUYecKoi.cTaHLiien. Pesynetarb!
JKCepUMeHTa BnoJiHe onpasAanu
0XXMAAHUA CneuuanucToB. 9 aekabpa 2014 r.
¢ nomouybto annaparyps! OPALS yaanoch
nepepatb c opouTbl 175 MerabanT. aaHHbIX 32
3,5 cexyp. =

p——

JIABEPHAA KOCMHUYECKAA CBA3b

BHos6pe 2014 r. EBpomeiickoe KOCMUYECKOE areHTCTBO 3aMyCTULO0 TEPBY0 TUTAOUTHYIO
J7la3epHyto cuctemy nmepenauu aanHbx EDRS (European Data Relay System). B Tekyiem
TOAY €€ AOJKHBI HauaTb UCII0N1b30BaTh A1 epefaun uHGopMaiun ¢ MeTeoCIyTHUKOB

Ha HU3KUX OKOJI03EMHbIX op6wrax.

Panee, B anBape 2013 r. umxeHepst NASA wcronb3oBanu nasep Aif Nepepadun
n3obpaxennsa Monst JIussl Ha KocMuvueckuit ammapar Lunar Reconnaissance Orbiter
(BIIB N6, 2009, cTp. 2), HAXOAWUBLIMCA Ha OKOJIONYHHOW OpOWUTE Ha PACCTOAHUU
390 ThiC. KM. [N KoMmeHcauuu aTMochepHbIX UCKAKEHWIE UCII0Nb30BaJICA ANTOPUTM,
MOXO0XWI Ha IPUMEHAEMbII B CUCTEMAX A7l UTEHUA Jla3epHbIX JUCKOB.

[IlpoBOAMAUCL TaKKe 3KCMEPUMEHTHL IO WCIONbL30BAHWIO Jla3epHOW CBA3U Ha
MEXKIUIAHETHBIX PACCTOAHUAX. «PEKOPACMEHOM» IIOKA OCTAeTCi MEPKYPUAHCKWiA
3oHz MESSENGER (BIIB Ne3, 2011, ctp. 27) — curHan ero uHdpakpacHoro
MTOIYIIPOBOAHWUKOBOTO HEOAWMOBOTO J1a3epa, BXOAAIEr0 B KOHCTPYKLUIO 6OPTOBOrO
QLTUMETPA, ObUL MIPUHAT C PACCTOAHUA 24 MAH KM. IIpeabiiymuit pekopy, yCTaHOBWUIL
B 1992 r. anmapar Galileo (BIIB N210, 2007, cTp. 24) — mpaBaa, oH GyHKUMOHUPOBAT
B KQueCTBe «IIPUEMHUKa» A5 ABYX Jla3ePHLIX JIY4eil, K0CBELABIIUXY» ero C 3eMIN.

3aBEAOMO O4YEHb CAOXHas Ouanyeckas
MAESA CMOXET CTaTb KOHKYPEHTOCTOCOOHOM
TEXHOAOTMEN Ha LUMPOKO OCBOEHHOM U Be-
AMKOAEMHO paboTatoLlem «MoAe», MPOYHO
3aHATOM paano? Bonee Toro, HEOH6X0AMMO
OTMETUTb, YTO NCUXOAOTUA 60AbLUMHCTBA
YUY€eHbIX TakoBa, YTO PapAUKaAbHble HOBLLE-
CTBa 4Yalle Bcero BOCNpUHUMaKTCA B LWTbI-
Ku. 06 3TOM C FOMOPOM KOTAQ-TO NMUCAA eLLe
Aptyp WoneHraysp (Arthur Schopenhauer,
1788-1860): «Kaxpas MCTMHA NPOXOAUT
3 dasbl: cHauana Bac OCMEWBAIOT, 3aTeM
¢ BaMu ApocTHO BoptoTcs, a B TpeTben da-
3€ Balle yTBepXAeHWe NPUHUMaEeTCA Kak
camo coboii pasymetolieecsi».®

B nneHy «Hay4YHoOro
KOHcepBaTU3Ma»

MpMMepoB HENPUATUSA HOBbIX MAEN —
CKOABbKO YropHo. OaHaxabl, B 60-x roaax XIX
Beka, Kk lyctaBy Kupxrody (Gustav Robert
Kirchhoff, 1824-1877), ums KOTOpOro 3Ha-
€T KaXAbIM LUKOABHUK CTapLUMX KAACCOB MO
U3BECTHOMY «3aKOHY Pa3BETBAEHWUS INEK-
TPUYECKMX TOKOB», MPULIAU €r0 YUYEHUKU C

% Jede Wahrheit durchlauft drei Phasen: in der ersten wird
sie verlacht, in der zweiten wird sie wild bekampft, und in
der dritten wird sie als Selbstverstandlichkeit akzeptiert.

coobLueHeM 06 OTKPbITUM HOBOMO QU3M-
yeckoro ABAneHus. Peakums Kupxrodpa 6bl-
Aa CKemnTuyeckou: «A pa3se B Ou3uKke eLle
0CTaAOCb, UTO OTKPbIBaTb?» — CMPOCHA OH.
lMoABeka cnycta npuwAa nopa atoma Huab-
ca bopa, TEOpUKN OTHOCKMTEABHOCTH AAbbep-
Ta AVHLITENHA, KBaHTOBOM MexaHukn Makca
MAaHka 1 Apyrnx dyHAAMEHTAAbHbBIX OTKPbI-
TMI. U cHOBa, Tenepb yxe B Havane XX ctone-
TWSi, aBTOPUTETHbIE WCCAEAOBATEAW MUCAAM,
YTO B GU3MKE MOUTU BCE OTKPbITO, «OCTAAUCH
TOABKO HECKOABKO HE3HAUMTEABHbIX AErKUX
06AaUKOB HapA rOPU3OHTOM». M3 3TUX «AETKMX
06AaUKOB» BO3HUKAM COBPEMEHHAsA INEKTPO-
HMKa C paavo, TeAEBUAEHWEM U CBA3bIO, pa-
AVMONOKALIMA, AiAepHas OM3MKa C aTOMHOM
MPOMBILUAEHHOCTBIO U SHEPTETUKOM, COBEp-
LIEHHO PEBOAOLMOHHasA ©¢U3MKa TBEPAO-
ro Tena... Hecmotpsa Ha 6bicTpoe pa3suthe
acTpodU3nKK, TOABKO BO BTOPOW MOAOBUHE
XX Beka yaanoCb MOHATb, YTO TEPMOSIAEP-
Hble peakuuu B Heppax COAHLA MOAAEPXU-
BatoTcs OAaropaps KBaHTOBLIM 3ddekTam
TyHHEeAMpoBaHus. [OHMMaHWe MpoLEeccos,
onpepensieMbiX KBaHTOBOW MEXaHUKOM, NPpu-
BEAO K MHOTOYMCAEHHBIM YCOBEPLLEHCTBO-
BaHUSIM B XMMMWYECKOM MPOMbILLAEHHOCTU.
AanbHenlee pa3BUTUE SAEKTPOHUKU UMe-
AO CAEACTBMEM MOSIBAEHUE KOAOCCAAbHOTO

BceneHHas), NpoCTpaHCTBO, Bpems!

>
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>KN3Hb BO BCEAEHHOWN

€e OTBETBAEHWUA — PaAMKaAbHO HOBOWM LIMG-
POBOM TEXHWMKM, KOTOpas BTOPrAacb W MOA-
HOCTbIO npeobpa3oBana MPaKTUYECKKU BCE
couManbHble chepbl, OT MEAULMHBI AO KOC-
MMWUYECKNX WCCAEAOBaHWM. W3AWLIHE rOBO-
PWTb, YTO HUYETO M3 NEPEUNCAEHHOIO BhILLE
aBTOPbI BbICKa3blBaHWS O «HE3HAUUTEABHbIX
obraukax» NPeABUAETb HE MOTAM, Kak He MOT-
AW MPEABUAETb U CO3AAHUE CPEACTB «MCKYC-
CTBEHHOro pasymar. ®usnka Kasanacb UM
CaMOAOCTATOYHOW. YBbI, ceryac OOAbLLWH-
CTBY YYEHbIX CaMOAOCTATOYHOM NpPEeACTaB-
ASIETCS COBpeMeHHasi du3uKka, rae sKkobbl
60AbLLE HE OCTAAOCh MECTa ANl OTKPBITUIA...
XX Bek CTan BpemeHem 6ypHOro pas-
BUTUS CaMbIX Pa3HbIX OTPACAEN TEXHWKM,
MCMOAB3YIOLLUMX AOCTUXEHUS COBPEMEH-
HOM OM3UKK. U BCE Xe BOAbLLUMHCTBO yue-
HbIX, B TOM YMCAE OTAMYAIOLUMXCS BECbMA
NPOrpeccuBHbIMKW B3rAiAGMU, B TAYOUHE
AyLIW MoAaraAu, 4to B OCHOBHOM B 3TOW
06AaCTU HayKK yXXe BCe OTKPbITO. Y MHOTUX
MOAOAbIX acTpodumsnkos B 70-80-e roabl
KHUra «BceneHHasl, XW3Hb, pasym» Obl-
Aa HacToAbHOW. Ee aBTOp, Mocnd LLknoB-
CKWI,” MHOTOMY Hac Hay4uA. Ho He3ap0ATO
AO CBOEMN KOHUYMHbI OH BbICTYMUA B UHCTH-
TYyT€ KOCMWYECKUX uccaepoBaHmin PAH ¢
0BLIMPHBIM AOKAGAOM O MOYTH MOAHOM 3a-
BEPLUEHHOCTU GU3UKKU. ABTOP 3TUX CTPOK,
KakK ero 3a0YHbli yYEHUK, HE YAEPXaAACA U
C MecTa 3apan BONpoc: «A 4To Takoe Bpe-
Ma?» OTBET AOKAAAUYMKA ObIA MTHOBEHHbIM
M KaTeropuyeckum: «Bbl, NAeHsl, HMKOrpa
HUYEro He NMOHWMaAW U MOHUMATb He Oy-
petel» Aoknap LLIKAOBCKOro 6bIA O TOM, UTO

" BMB Ne10, 20086, ctp. 33

o LlenTaBpa

GJ 1061

*® 3Bespa Kanteitna

DEN 1048-3956

Ha cxeme u306paxeHbl HEKOTOpbIE 3Be3Abl,
pacnonoeHHble B npegenax 20 cBeTOBbIX NeT OT
ConHeuHoil cucTemsl.

B GU3MKe NOoYTU BCE OTKPbITO. HeszaBucu-
MO OT Hero, NMPMMEpPHO TakWX Xe CKEenTU-
YEeCKMX MO3WULMK MPUAEPXMBALOTCS OUYEHb
MHOTM€e yyeHble B OTHOLUEHWMU ALOObIX pa-
AMKAAbHO HOBbIX MAeW. MHOTA@ OHU He BU-
AAT OAM3KUX MEPCNEKTMB Aaxe B CBOeN
cobCTBEHHOM 06AacTU. COBPEMEHHWUKU M-
canu, yto TeHpux lepu, UMEHEM KOTOPOro
Has3BaHa eAMHMLUA 4acToTbl, NOCAE AEMOH-
CTpaLMKU IKCMEPUMEHTA TNepepaund INeK-
TPOMArHUTHOTO M3AYYEHMS Ha HEKOTOpOEe
paccTosiHe, OTBevyasi Ha BOMPOC, KaKow
MOXET 6bITb POAb Er0 OTKPbITUS B ByayLLEM,
oTBETUA: «<Hunkakow». A B 1895 1., Ha cnepy-
IOLLIMI TOA MOCAE ero cMmeptu, ArekcaHap
MonoB MPOAEMOHCTPUPOBAA  Mepepauvy

BO3MOYXHBIE METOJIbI MEX3BE3JHOM CBA3H

Eme B 80-e ropst NASA navana paspa6orky muccun TAU (Thousand Astronomic Units
probe) A7ns nccnenoBaHNA KOCMUUECKOTO MPOCTPAHCTBA Ha IeIMOLEHTPUYECKOM PACCTo-
SHWUW OKOJ10 THICAYM ACTPOHOMWYECKUX efuHNL, — 150 MIpA KM. [Inq cBA3u ¢ 3eMnent 30Hp,
TAU pmomxeH 6bU1 UCIO/L30BATh 1a3ep. TaKas e TEeXHOIOTMsA PacCMaTpUBaach U B Ka-
YeCTBE CPEZCTBA MEX3BE3LHON KOMMYHVUKALUW: PACYETHI TOKA3aIu, YTO AijlA TOTO, YTOOLL
«TIEPEKPHITbY UHTEHCUBHOCTb U3NLYYEHUA 3BE3bI B Y3KOM CIIEKTPAIbHOM [UATIA30HE, J1a3e-
Py MOHa#0OUTCA CPABHUTENILHO HEMHOT'O SHEPTUM.

Jlpyrue mpepiaraBimmnecs METOAbl 6a3sUPOBANINC HA UCIIO/Ib30BAHMI MOAYAUPOBAHHO-
I'0 IIOTOKa HeﬁTleHO WIU I'PaBUTALMOHHLIX BOJIH (Cy]]J,ECTBOBaHVlE KOTOPLIX B TOT MO-
MEeHT ele He 610 AoKa3aHo). Takue CPeACTBa CBA3U UMEIOT NIPEUMYLLECTBO HEUYB-
CTBUTEJILHOCTU» K MEX3Be34HOW MaTepuu, OLHAKO MPUEMO-Tiepeatolne YCTPoicTBa
L7 HUX eCcv W 6yAyT pa3paboTaHbl, TO BECbMa HECKOPO.

Kak HU cTpaHHO, BIOJNIHE NEPCIEKTUBHOW TEXHOIOTUEN MEX3BE3OHLIX KOMMYHUKaLUA
OKasajach U MPOCTas OTMPaBKa GU3NYECKOTO HOCUTENA UHGOpMauun — HaIpUMep,
KOMITAKT-ANCKOB WV TBEPAOTENBHOMN MamMATu. IIo CKOPOCTM OHa, KOHEYHO, CWILHO YCTyTia-
€T PafMOCUTHAY WM JIa3ePHOMY JIy 4y, HO IT0 TaKWUM IIOKA3aTesIAM, KaK EMKOCTb U HAZIeHOCTb,
3HAYUTEJILHO WX IIPEBOCXOAMT. IIePBEIM ULEI0 TAKOTO MEX3BE3AHOTO IIOYTA/IbOHAY BEICKa3ajl
eme B 1960 r. aBcTpanwiickuit urxerep Poxang Bpeiicysmn (Ronald Bracewell). B 1979 . ¢u-
3uk Pobept ®paiitac (Robert Freitas) mpenmputsi mepByto MOMLITKY TENECKOMMYECKUX TTOUC-
KOB TaKWX ITOCJIAHIIEBY, ITPEAIIONOKUTENLHO OTIIPABIEHHEIX K COMNHIY APYTUMU LIMBWIN3ALU-
AMU. o cux TOp Bce MOA0GHbIE TIOMBITKU 3aKaHYUBIUCh HEYAAYHO. . .

8 BcenenHas, npocTpaHcTBo, Bpems

Lacaille 8760

& Unpenua

SCR 1845-6357

nepBoON papnorpammbl, COAEPXaHUEM KO-
Topo 6bin0 «Heinrih Hertz».

3a rOPU3OHTOM NO3HAHUA

Yxe uepe3 10 AeT nocae ynomuHaB-
werocss Aoknapa LLIKAOBCKOTO COCTOSINOCH
HECKOABKO TPaHAMO3HbIX OTKPbITUIA. OKasa-
AOCb, UTO Ha Maccy GapMOHHOro BelLecTBa
BceneHHoi, M3 KOTOPOro, Kak MpeAnoAara-
AOCb, OHa W COCTOMT (MOCKOABLKY AULLb €0 Mbl
M MOXeM HabaopaTb Baaropapsa SAEKTPo-
MarHUTHOMY M3AYYEHUIO), MPUXOAWTCA BCe-
ro 5% B ropa3ao 6onee CAOXHOM CTPYKTYpE,
KyA@ BXOASIT TAaMHCTBEHHbIE TEMHAA MaTepusi
1 TeMHasi 3Heprus.8 BbISICHUAOCH TaKxe, UTo
pacluMpeHne BceneHHOM BOBCE He 3aMeAnst-
eTcsl, Kak cAep0Bano Obl M3 GU3MKKM HbtoTO-
Ha, @ HaobopoT — yckopsieTcs. HecmoTpsi Ha
TO, YTO acTPodU3NUECKne HabAoAeHNA ObiAK
BbIMOAHEHbI OUYEHb TLUATEABHO, CKEMTUKKU HE
3acTaBuUAM cebsi xaaTb. Ho noa Hanopom Ho-
BbIX AAHHbIX UM MPULLAOCH OTCTYMUTb.

TouHO TaKoM xe bblna peakLmsa Ha OTKPbI-
TMe MEepPBbIX 3K30MAAHET. U 3peCh MOSIBUAMCH
CKENMTMKM — NpaBAa, HEHAAOATO. Bo Bcex cay-
yasix No3uLKMsl KPUTHKOB OAHA M Ta Xe: 3TOro
He MOXeT bbiTb. Y AHTOHa YexoBa B «[UcbMe
K yYEHOMY COCEAY» CKa3aHO eLle Aydlle: «JT0-
0 HE MOXET OblITb, NOTOMY YTO HE MOXET ObITb
HMKorA@».® TMprUYeM Y KPUTUKOB MCKAOUMTEAD-
HO PEAKO BO3HUMKAET XeAaHWe U3yunuTb Mare-
PUaAbl MPEANOAAraemMoro OTKPbITHS. He MoxeTt
ObITb — 1 BCE TYT. A 3aHUMATLCS €PYHAOM HEKOT-
Aa. MpYMEPHO TaK Xe MHOTMe OTpearvpoBanm
Ha coobLleHne 0 BO3MOXHOM OBHapyXeHWH
XU3HW Ha NAaHeTe BeHepa no pesyasratam Te-
AEBW3NOHHBIX IKCMIEPUMEHTOB...

8 BB Ne10, 2005, ctp. 6; Ne10, 2010, ctp. 4
 BMB Ne3, 2011, ctp. 40



«COCEQW» COJIHLUA B PAAWNYCE 12 CBETOBbIX JIET

335251‘}‘"&#5'4 A 3BE3MA e K30MNAHETHI
1 | o lleHTaBpa Mpokcuma 1 | 4,24
LlenTaBpa
o LleHtaBpa A 2 | 4,37
o Llentaspa B 3
3Be3aa bapHapaa 4 |5,96
3 Luhman 16 Luhman 16 A 5 |6,59
Luhman 16 B 6
4 | WISE 0855-0714 7 |7,18
5 | Wolf 359 8 |7,78
6 | Lalande 21185 9 |8,29
7 | Cupuyc Cupuyc A 10 | 8,58
Cupuyc B 11
8 | Luyten 726-8 Luyten 726-8 A 12 | 8,73
Luyten 726-8 B 13
9 | Ross 154 14 | 9,68
10 | Ross 248 15 | 10,32
11 | WISE 1506+7027 16 | 10,52
12 | ¢ pupana 17 | 10,52 3amp (¢ Ipupana b)
€ 3pupaHa c
(He noaTBepxAeHa)
13 | Lacaille 9352 18 | 10,74
14 | Ross 128 19 | 10,92
15 | WISE 0350-5658 20 | 11,21
16 | EZ Bopones EZ Bopones A 21 | 11,27
EZ Bopones B 22
EZ Bopones C 23
17 | Mpoumnon MpounoH A 24 | 11,40
MpounoH B 25
18 | 61 Nlebepns 61 Jle6eps A 26 | 11,40
61 Jle6eps B 27
19 | Struve 2398 Struve 2398 A 28 | 11,53
Struve 2398 B 29
20 | Groombridge 34 | Groombridge 34A | 30 | 11,62 Groombridge 34 a
Groombridge 34 B | 31
21 | ¢ Unpeiua ¢ UHpenua A 32 | 11,82 ¢ Unpeitua Ab
¢ UHaeitua B 33 (He noaTBepxAeHa)
¢ Unpeitua C 34
22 | DX Paka 35 | 11,83
23 | t Kura 36 |11,89 HD 10700 b (He noaTBepxAeHa)
HD 10700 c (He noaTBepAEHa)
HD 10700 d (He noaTBepxKAEHa)
HD 10700 e (He noATBepAeHa)
HD 10700 f (He noaTBepKAEHA)
24 | G 1061 37 | 11,99

M BCce Xe HEKOTOpble yyeHble crnocob-
Hbl MPeABUAETb 3BOAKOLUIO (DVI3VILIeCKVIX
naen. Mankn ®apapen (Michael Faraday)
OAHaXAbI 6bIA NnpuUranalieH Ha 3acepaHue
BpuTaHCKOro napAaMeHTa C AOKAAAOM O
npupoAe anekTpuuecTsa. ocae AOKAapa
CMNUKEP CMPOCUA: HeyxeAn Muctep Papapeit
AGVICTBMTE/\I:HO noAaraet, 4Yto 3AeKTpuye-
CTBO NoHapobutcs 06wecTBy? OTBET ObIA Ta-
KUM: «[1pUAET Bpems, Koraa Ball napAaMeHT
0OAOXMT HAAOTOM Er0 NMPOU3BOAUTENENY.

Mespanb 2016

CeroaHsi paauo B ToM UAM dopme bes-
OrOBOPOYHO CUWUTAETCH EAMHCTBEHHO BO3-
MOXHbIM CPEACTBOM CBA3U C yAAA€HHbIMU
KOCMUYECKUMU aNnapatamMn, a notepd
BPEMEHM Ha pacnpocTpaHeHWe CcurHana
BOCMPUHUMAETCA KakK HeusbexHoe 3A0.
Ho, Kak yXe TroBOPWMAOCb, MPEACKa3aTb
AAABHEWLLYIO 3BOAIOLMIO OU3MKU HEBO3-
MOXHO, @ HEOXUAAHHbIE OTKPbLITUS OyAyT
NoABAATLCA BCErapa — B 3TOM, COOCTBEH-
HO, U CMbICA BCeW cTaTbU. bonee KOHKpeT-

>KN3Hb BO BCEAEHHOIN

HO TeMy AASl PACCY>XAEHUI MOXHO O4YEePTUTb
Tak: €CTb AU B NPUPOAE HEU3BECTHbIE NOKa
ABAEHUSA, KOTOPble MOTYT ObiTb MCMOAb30-
BaHbl AA Mepepayun curHanoB? MoAb3yoT-
¢ AM UMK 06beKTbl SETI, MAK Xe OHM ToXe
3IKCNAYaTUPYIOT paanocsasdb? CylulecTByto-
LIMe SNEKTPOMAarHuTHble CPEACTBa CBA3MU
NPeKpacHO BbIMOAHAKOT CBOM AMANOTOBbIE
OYHKUMK Ha 3emAe, HO NpeBpallatoTcs B
«MOHOAOTOBBIE» YX€ Ha PaCCTOSHUAX MEX-
Ay NAaHeTaMu Hawen poaHor COAHeUHOM
cucteMbl. Bpems npoxoxaeHus curHana
OT annapara, HaxoAfALlLerocs, Hampumep,
B paiioHe opbutbl HenTyHa, A0 Ha3eMHbIX
NPUEMHUKOB COCTaBASIET 4 yaca, U CTOAbKO
Xe «MAET 06paTHO» KOMaHAa@, OTMPaBAEH-
Haa Ha 6opT annapata ¢ 3emMAn (MO3TOMY
annapaTtypa MeXMAaHETHbIX CTaHUMI Npo-
EKTUPYeTCs Tak, uTobbl OHa Moraa paboTaTb
B MaKCMMAaAbHO a@BTOHOMHOM PEXMUME).
Mex3Be3aHas KOMMyHUKauus, 6asupyto-
LLAACA Ha Tex Xe MPUHUMNax, «AOCTaBUT
OTBET B AyULUEM CAyYyae uyepe3 AecATUAe-
TMA. U CHOBa — TOT Xe BOMPOC: a HeT Ax
aAbTEPHATUBbI 3AEKTPOMArHUTHBIM CPEA-
ctBamM? WHTYMTMBHO MOXET noKasaTbCeA,
YTO TakKMe HEWU3BECTHblE FABAEHUA AOAXK-
Hbl 6bITb CBSI3aHbl CO CBOMCTBAMW BpEME-
HW, O KOTOPbIX Mbl €LLe 3HaeM OYEHb MAAO.
OAHaXAbl AaXe BbILWEA CrneuuanbHbIM Bbl-
nyck >ypHana Scientific American, Becb
MOCBSILLEHHbIN BPEMEHU U €70 U3MEPEHU-
am. AeNCTBUTEABHO, U3MEPATb BPEMSA Mbl
yMeeM C BblCOYaMLLEeN TOYHOCTbIO. A eLle
M3BECTHO, UTO OHO HE BXOAMT B OCHOBHbIE
ypaBHEHUS1 KBAHTOBOM MexaHuKku. Ho 310
W BCe, UTO O HEM MOKa M3BECTHO, MO3TOMY
AEBU30M CMELMAAbHOrO BbiMyCKa XypHaa
6bIn0 «PaHa B cepaLe GUMKM».

Paano — cpaBHUTEABHO MOAOAOE CPEA-
CTBO CBSI3W, €My UyTb BOAbLUE COTHU AET.
Bcero noatopa Beka Has3aa AAEKCaAHAP
Atoma B pomaHe «[pad MoHTEKPUCTO»
YyrNoMUHaA cemMadopHbIi Teaerpad, 6Halu-
HU KOTOPOro YCTaHaBAMBAaAUCb Ha Bep-
LUMHaxX rop M XOAMOB B NMpepeAax NpsiMmon
BMAMMOCTU. OnepaTtopbl NOKasbiBaAn APYr
APYTY YCAOBHbIE 3HAKW U nepepaBanu WX
panblue. Tenerpad pabotan, eCAU, KOHeu-
HO, He BbIAO TyMaHa WAKM cHera. Ho 1 y He-
ro Toxe 6blAM NpeAllecTBeHHUKU. Elle B
AOUCTOPUYECKME BPEMEHA NepPBOObLITHbIE
AOAM 3abMpanUCb Ha BbICOKOE MECTO U
pa3mMaxuBanu dakenom, 4tobbl npeaynpe-
AWTb COMAEMEHHUKOB O IPAAYLLEN ONACHO-
CTU UAU 0 YeM-TO eLe. MOXHO HaNmOMHHUTb,
yTo B KOHLUE XIX — Hauane XX Beka, B ne-
pvoa BceoOLLEro MHTepeca K MNAaHeTe
Mapc, acTpoHOMbI paccMaTpuBaAU TakoM
cnocob coobWNUTb MapcuaHamMm O Halem
CYLLLECTBOBAHUU: BbipbiTb B CUOUPU TU-
raHTCKyt0 KaHaBy, 06pasytoLLyt0 CTOPOHbI

BceneHHas), NpoCTpaHCTBO, Bpems!
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MnaHeTbl, 06HapyKeHHbIe

MeTOAO0M paananbHbIx
CKopocTeun

MnaHeTbl 06HapyKeHHbIE
o6cepsaropuei Kepler

) ConHue

Hentyn

CB. net nnaHeTbl-KaHAUAATbI

A Tlo cocToaHuio Ha KoHel, 2014 r. Katafor NoTeHUManbHO 06MTaeMbIX IK30NNAHET copepXKan 23 no3uumu, Briiovas Gliese 832 ¢ — 6nmxaitwmiit kK ConHeyHom
cucteme (16,1 cB. N1eT) U3 BCex HauboIee NOXOXKUX HA 3eMII0 NNAHETONOA06HBIX 06bEKTOB. Pa3Mepb NiaHeT NoKasaHbl B 0HOM MacluTabe.

TPEYroAbHUKa (MX AAMHAa AOAXHa ObiAa Co-
OTHOCUTbCA Kak 3:4:5 — AAA UAAIOCTPALLMM
TOro, 4T0 YEAOBEUYECTBO 3HAKOMO C Teope-
Mon lMudaropa), 3anOAHUTb KEPOCHHOM
u nopxeyb. MapcmaHe cpasy CMEKHYT, UTO
3TO Mbl WWAEM UM npuBeT. CTporo roeops,
cBeT dakena MAW OCBELLEHHbIE 3HAKU —
3T0 TOXE Pa3HOBMAHOCTb IJAEKTpOMar-
HUTHOM nepepayud UHOOPMALMKU, HO,
B OTAMUME OT HWX, PAAMO HeAb3si M306pe-
CTU CAyYaMHO — OHO SIBASIETCH pe3yAbTa-
TOM AOBOABHO AAMTEABHOIO TEXHUUYECKOTO
nporpecca. [03TOMy HEKOTOpblE 3HTY3U-
actbl SETI npeanaratot oTCUMUTLIBATL BO3-
pacT UMBMAM3ALMU MMEHHO C MOMEHTa
n3obpeTeHna papuocBA3n.

Ho ecav pasymHble cyluecTBa, ylweawme
B CBOEM Pa3BWUTUM BMEpeA MO CPaBHEHWIO
C HaLLWM YPOBHEM, AGBHO OBAGAEAW TUMNOTe-
TUYECKON «HEINEKTPOMArHUTHOM» ObICTPON
CBA3bI0 — MPUAET AU TaM KOMY-TO B FOAOBY,
YTO Mbl YNOPHO MbITAEMCA «NOMMaTb» UX pa-
AMOCOODBLLIEHUS, KOTOPbIE AASI HUX YXe AaB-
HO CTaAW YeM-TO Bpoae dakena Ankapa?

B 3akatoueHue Bce xe caepyeT 0CTaHo-
BUTbCA Ha «CAabOM 3KCMEePUMEHTAABHOM
Hameke» U (6e3 BcakMx npeteH3ui!) obo-
3HauUUTb HOBYK 0BAACTb QU3MKM, TAE BO3-
MOXHbI MPOpPbIBbl. Peub MAET O «TeMHOW
MaTepuu», COCTOSILLEN, Kak MpeAnoAaraet-
Cfl, U3 CTPaHHbIX YaCTUL, MOAYYMBLUMX Ha-
3BaHWE «BMMMOB».1° 3DAEKTPOMAarHUTHbIE
CUAbI Ha HUX He AeWcCTBYlOT. Bonee Toro,

10 Weakly interacting massive particles (crnabo
BSaMMOAelZCTByEOLLlMe MacCCUBHble lfIaCTl/ILI,bI)

10 BcenerHas, NpoCTpaHCTBO, Bpems
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A 3Be3fiHas KapTa C HAHECEHHbIMU HA Hee NMOJIOKEHUAMMU 3B€3f, UMEIOLYMX NOTEHLUANIbHO
o6utaemble nnaHetbl (Gliese 832 HaxoauTca cneBa BHU3Y). KpacHbIM KONbLIOM OTMEYEH Y4acToK Heba,

OTKyAa npuwen curHan «Wow!»

BMMIMbl BOOOLLE HE pearvpytoT HM Ha Ka-
KMEe MOAfl, KPOME rpaBuTaLuK, KoTopas U
BblA@eT WX TMpUcyTCTBME. MX HeobblUuHble
CBOWCTBA MO3BOASIKOT HAAEATLCA HA OTKPbI-
TS, NOTEHLUMAABHO YpeBaTble MHOXECTBOM
HEOXMAAHHOCTEN (XOTS MMEHHO «TOABEP-
XEHHOCTb» rpaBWTaLMK, CKOpee BCEro,
yKa3blBaeT Ha MNPOLECCHl, OrpPaHUYEHHblIE
CKOPOCTbIO cBeTa). HO noka GU3NKM TOABKO
ULLYT SKCMEPUMEHTAAbHbIE MOAXOAbI K 3TOM
CTPaHHON Y HEYAOBMMOW MaTepuu.

Cpean AOAEN HayKu, KOTOpble OTAW-
YaAuMCb TAYOOKMM MOHMMaHWEM ee 3BO-
AOLMK, BBIAEASIETCH, KOHEUYHO Xe, Atouni
CeHeka, XMBLUUIN ABA TbICAYEAETUS HA3aA.
B ero pabortax coaepxartcsi nopasuteAb-
Hble Mo CBOeW rybuHe npepBuaeHUs. OH
nucan: «Bpemsi npuaeT, Koraa ycepAHble

M AAMTEAbHbIE WCCAEAOBAHUS MPOABIOT
CBET Ha MOKa elle CKpbITble OT HacC ABAe-
HUA... OHM PaCKPOIOTCA TOALKO MOCAE AOA-
rMX BEKOB NMOWCKOB. Bpems npuaert, koraa
HaluM notoMmkam byaeT Kasatbca 3abas-
HbIM, YTO Mbl HE 3HaAM BeLLEK, KOTopble
OHM OyaAyT cuuTaTh TakUMU MPOCTbIMU...
MHoOrvMe OTKpPbITUS COXPaHSATCA AASI BEKOB,
KOTOPbIE HACTYNAT elle HEeCcKopo, Koraa
Aaxe namsTb 0 Hac cotpetcs... Mpupoaa
He pacKpbiBaeT CBOM TalHbl pa3 U HaBcer-
Aa. B Hawen BceneHHOM xpaHATCA TeMbl
MUCCAEAOBAHUIN ANl BCEX BEKOB».

[locAe Takoro OTKPOBEHMA HaM oOCTa-
€TCA TOAbKO NO3aBMAOBaTb HALLIMM MOTOM-
Kam, KOTopbIM ByaeT kasaTbca 3abaBHbIM,
UTO Mbl HE 3HAAW TakMX MPOCTbIX U BbICTPbIX
CPEeACTB CBS3U, Kak... KAK YUTO?
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ipMrnawaem B KocMHUEcKoe nyreluecrsue!

OTPYAHUKM  Aaboparto-

pYK PEaKTUBHOIO ABUXE-

Hua NASA (Jet Propulsion
Laboratory, Pasadena, Califor-
nia)! B ouepeaHoON pa3 AoKasa-
AW, UTO COBPEMEHHBIM YUYEHBIM
He uyXAbl dGaHTasusi U TBOpUE-
cT1BO. lOKa acTpoHOMBbI UCCAe-
AytoT  COAHEYHYHO cucTeMy W
OTKPbIBAKOT MAGHETbI Y APYrvX
3Be3A, WHXEHepbl MbiTaloTcs
NPEACTaBUTb, Kak BbIrAAEAH Obl
pPeKAaMHble MAaKaTbl C MPEeANO-
XEHUAMU COBEpPLUWTb MEXNAa-
HETHOE WA A@Xe MEX3BE3AHOE
nytewecrtsue B cTuae 60-xn 70-x
rOAOB MPOLLAOIO CTOAETHS.

MAakaTbl NocBsWEHbI 3eM-
Ae (ee npepnaratoT NOCETUTb
TeM, KTO POAMACA 3a npepena-
MW <«KOAbIBEAM UYEeNOBeYecTBa»)
1M 15 WHbIM MUpaM, AECATb U3
KOTOPbIX OTHOCATC K Hallen
ConHeyHoM cucteme — BeHepa,
Mapc, kapAnkoBas naaHeta Lle-
pepa, YyeTbipe ra3oBbIX MMraHTa,
a Takxe cnytHuk HOnutepa Es-
pona 1 cnyTH1Kku CatypHa TutaH
n 3Huenap. OctanbHble NATb —
SK30MAGHETbI: MepBas OTKPbI-
Tas nAaHeTa y COAHLENOAOOHOM
3Be3pbl 51 [leraca, «cynep-
3emasa» HD 40307g, cnyTHUK
ABOWHOM 3Be3pbl Kepler 16b,
Hambonee BEPOSATHbIN «KAHAW-
AAT Ha obutaemoctb» Kepler
186f u «Bayxaarowan naaHe-
Ta» PSO J318.5-22, cB06OAHO
ABUXYLLASICA B MEX3BE3AHOM
npocTtpaHctee. [laakatbl MOX-
HO CKauaTb B MOAHOM pa3mepe
no ccblAke www.jpl.nasa.gov/
visions-of-the-future/.

YacTtb naakaTtoB Bbina npea-
CTaBAEHa Ha NOCTEPHOM ceccun
XXIX TleHepanbHOM accambaen
MexXAyHapoAHOTO  aCTPOHOMMU-

1 BMB Ne12, 2014, ctp. 8

Mespanb 2016
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A Ha6op «peKknamHbIx NiaKaToB», CO3AaHHbIX coTpyaHMKamu JPL NASA, npurnawaer semnsH
noceTuTb NiaHeTbl CONHEYHOM CUCTEMbI U ApYTUX 3BE3A.
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TRAVEL BUREAU

A nenbl pepakuum BMNB Cepreit lopaueHko u Bnagumup MaHbKo Ha hoHe peKnambl MeXK3Be3AHbIX NyTelecTBUil.

NocrepHas ceccus XXIX leHepanbHoi accambnen MAC, Tononyny, 4 asrycra 2015 .

YECKOro COl03a, COCTOABLUEW-
ca B [oHoayny (wraT laBanu)
B aBrycte 2015 r., rae ¢ HUMH
MMEA BO3MOXHOCTb O3HAaKO-
MUTbCA U 3aHATb O4epeAb B bio-
PO MEX3BE3AHbIX NyTELIECTBUM
AN «BPOHMPOBAHUS» Typa une-
Hbl pepakumun XypHana «BceneH-
Hasi, MPOCTPAHCTBO, BpPEMS».?

PEKOMEHAYEMAS KHUTA

3020. 3npu Beiiep. MapcuaHuH

1 oueHb ropAMACA TEM, UTO NONaA B KOMaHAY A noAeTa Ha Mapc.
Kro 6b1 0TKa3ancs NPOTYAATLCA MO YYXKOi NAaHeTe!

i Ho... MeHs 3a6biAu. BpockAM, paHEHOTo U PacTepPsHHOIO,
1 Kopabab yreTen.

B ayuwuem cayyae s cMory npoTsiHyTb B cniacaTeAbHOM MOAYAe
400 cyTok. UYto e penatb? PasbickaTb B 6€30peXHbIX KpacHbIX

31a HeobbluHAsA «pekramHas
KamMnaHusl», CpeauM Mpouero,
npusBaHa MOMyASPU3MPOBATh

aCTPOHOMMWIO M KOCMOHABTH-
Ky CPEAM MOAOAEXWM W AIOAEW
TBOPYECKUX MPOPECCUr, a Tak-
X€e AOCTYMHO MPOUAAKOCTPUPO-

2 BMB Ne8, 2015, ctp. 16

BaTb MOCAEAHUE AOCTUXEHMSA
HayKM U KOCMMUYECKUX TEXHOAO-
run. CotpyaHuku JPL NASA ro-
pAYO MPUBETCTBYHOT BCAYECKYHO
aKTMBHOCTb B A@HHOM Hamnpas-
AEHUM, Mpeararas XyAOXHWKaM
M pEKAAMHbIM areHTcTBam W3
pasHbIX CTPaH NPUCOEAMHUTLCA
K UX MHULMATHBE.

neckax NoBPEeXAEHHYH0 Oypei aHTEHHY, NONbITATbCA NOYUHUTL €€,

yT06bl CBA3aTLCA ¢ 6a30BbIM KOpabAeM U HANOMHUTL 0 CBOEM CYLLE-

cTBOBaHUN? UnM AOKMAATLCS NPUOLITUA CAEAYIOLLIEH IKCTIEANLIMM,
KOTopas NPUAETUT TOAbKO Yepe3 YETbIPE TOAA?

Iae 6parb eay? Bopy? Bosayx?

Kak He coiiti ¢ yma ot oAMHOYecTBa?

MoAHbIW NepeyeHb KHUT, HaAuuue, LeHbl www.3planeta.com.ua uau no TearepoHy (067) 215-00-22

BceaeHas), npocTpaHcTeo, spemst 11

NASA/JPL-Caltech
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bnuXaniLana NoTeHUManbHO 06MTaemMan NNaHeTa

CTPOHOMbI U3 aBCTPaAUi-
ckoro  HOXHO-YaAbCcKoro
Yuuepcuteta (University
of New South Wales — UNSW)
obHapyxuAn BAMXanwyl K3
BCEX M3BECTHbIX Ha AQHHbI MO-
MEHT NoTEHUMANBHO 0BUTaeMbIX
naaHeT 3a npepenamu ConHeu-
HOM cucTeMbl, obpallatolLytocs
BOKPYr KpacHoro kapanka Wolf
1061, yaaneHHOro OT Hac BCe-
ro Ha 14 ceeToBbIX A€T. 10 mac-
ce 3Ta 3K3onAaHeTa NpUMeEpPHoO
BUYETBEPO NPEBbLILLIAET 3EMALO.
K Hactosilwemy BpemeHu
Y€ OTKPbITO HECKOABKO MAaHe-
TOMOAOOHBIX CMYTHUKOB 3BE3A,
PacrnoAOXEHHbIX elle banxe K
COAHLLY, HO HW OAMH U3 HKX, TEM
He MeHee, He xapaKTepusyercs
YCAOBWAMM, AOMYCKAKOLLMMU Cy-
LLLECTBOBAHME XWU3HW, XOTS Obl

OTAAAEHHO MOXOXEW Ha 3EMHYI0.

Bce Tpu naaHeTbl 3BE3AbI
Wolf 1061, no choBam BeAYLLETO
aBTopa MCCAEAOBaHUA AaHKaHa
Painta (Duncan Wright), nmetor
CPaBHUTEABHO HMW3KyD  Maccy
(cootBetcTBEHHO B 1,4, 4,3 1 5,2
pasa 6oAbLLE 3EMHOM), UTO MOX-
HO paccMaTpuBaTh Kak NMpPU3HaK
HaAMUMA  CKAAMCTOM MOBEPXHO-
CTW, @ CPEAHSIA U3 HKX, MOAYUMB-
was obosHaueHne Wolf 1061c,
HaxoAWTCH B «30He obutaemo-
CTU» — 0BAaCTU OKOAO3BE3AHOTO
NPOCTPAHCTBA, FAE CPEeAHUE TEM-
nepaTypbl MPEANOAaratoT NpUCyT-
CTBUE XMAKOM BOAbI. Mepuoabl
obpalleHUa NAGHET COCTABASIOT
npumepHo 5, 18 n 67 cyTokK; CKo-
pee Bcero, BCE OHW MOCTOSIHHO
NMOBEPHYThI K LIEHTPAAbHOM 3BE3-
A€ OAHOW CTOPOHOW.

Mneunbiit MyTb Hap o6cepBaTopueit Jla Cunna,
r/ie aCTPOHOMBI.C UCMONIb30BaHNEM YHUKANIbHOTO

* cnektpometpa HARPS 06Hapyunu Tpu nnaHeTbl,

o6paiuatoLymrecs Bokpyr 3se3apl Wolf 1061.

]2 BceneHHas), NpOCTPaHCTBO, Bpems!

Walf 10614

Wall 1081

falf 1061k
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30Ha 06UTaeMocTu

UNSW created witl

A Ha 301 cxeme nokasaHbl op6uTbI nnaxer 3se3apl Wolf 1061.
«30Ha 06UTaeMOCTM» 0603HaYEHa 3eN1eHbIM LiBETOM.

MAaHeTHas cucTeMa bbina OT-
KpbITa B XOA€ HabAIOAEHHMI C NO-
mMoulbto cnektporpada HARPS,
YCTAHOBAEHHOrO Ha 3,6-MeTpo-
BOM Teneckone EBponenckon
lOxHon obcepBatopun B ANa
Cuana (Uunan).! Tpynna yyeHbix
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13 UNSW paspaborana HOBYHO
METOAMKY, KOTOpasi CyLLECTBEH-
HO YNpOLLAeT aHaAWM3 AAHHBIX,
MOAYYEHHbIX C WCMOAb30BaHM-
€M 3TOro BecbMa YyBCTBUTEAb-
HOrO WMHCTPYMEHTa, CO3AaHHOIO
CrneuManbHO AASE TIOMCKOB 3K30-
naaHet. Aaa 3se3pbl Wolf 1061
YAQAOCb  CHOpPMUpPOBATL  YHU-
KaAbHbI MacCUB HabAOAEHUH,
OXBaTblBalOWMUX Nepuos bonee
AECSITU AET, NO3TOMY aCTPOHOMbl
He COMHEBAalOTCA B HAAEXHO-
CTW PE3yALTaTOB MPOBEAEHHOTO
aHaAu3a.

Hebonblune CKaAWCTblEe
NAGHETbI, MOXOXME Ha 3eMAI,
B MOCAEAHEE BpemMs 0BHapyXu-
BalOTCA B Hallew [anakTuke Bce
yalle, 6onee TOro — pacteT uuc-
A0 TaK HasblBaeMbIX MyALTH-
NMAGHETHbIX CUCTEM, B KOTOPbIX
BOKPYI LIEHTPaAbHOM 3BE3AbI 06-
paluaetcs 5-6 o6bekToB. OAHAKO
OOABLLMHCTBO M3 HWUX YAAAEHbI OT
Hac Ha COTHU M TbICSUM CBETOBbIX
AeT. MMpepblaylian  Ganxaniuas
cucTeMa C ABYMSI WM3BECTHbIMM
3eMAENOAOOHBIMU  3K30MAaHe-
TamMu — KpacHbI Kapauk Gliese
667C? — Haxoautcs B 22 cBe-
ToBbIX ropax or CoaHua. WU3y-
yaTb 3BE3Abl Ha CPABHWUTEALHO
HEOOABLLMX PACCTOSIHUAX, Kak
npaBuAO, TpOLLE, YeM Aane-
KWe CBeTMAa. YueHble HapetoT-
CSl, UTO yXe B CKOpOM OyayLiem
MM YAGCTCSI TOAYUWTb CMEKTPbI
naaHet Wolf 1061 v yctaHOBUTb
HaAMure y HUX atmocoep (a Bo3-
MOXHO, Y ONPEAEAWTb UX COCTaB).

1 BMNB Ne9, 2011, ctp. 15;
Ne10, 2012, ctp. 19
2BNB Ne 2,2012, ctp. 12

www.universemagazine.com



JK30MNaHera,
norepaBiLas
atmocteny

AOXWE HOBOCTU AASl SHTY3MACTOB MOMUC-
KOB BHE3EMHbIX LMBWAU3ALMMI: IK30-
NA@HETbI, MOXOXWE Ha 3eMAI, MOTyT

0Ka3aTbCA MOAHOCTbIO HEMPUIOAHBIMU AASI

BO3HWUKHOBEHUSI M 3BOAIOLIMM XU3HU M3-3a

OMPOMHOM0 KOAMYECTBa papMaLmMM, MOCTy-

NawLen Ha HMUX C POAUTEABCKMX 3BE3A U K3

OKPYXaIoLLLEero KOCMUYECKOro NPoCTPaHCTBa.

Takoit BbiBOA ObIA caenaH MocAe Ae-
TaAbHbIX WCCAEAOBAHWM MAaHeTbl Kepler
438b, AeMOHCTPUpPYHOLLEN NPU3HAKKM NOA-
HOro oTCcyTCTBMA aTMochepbl. Kak nonara-
10T yueHble, OHa ObIAa yTepsHa B pe3yAbTate
B3aMMOAENCTBUA C UBAYYEHUEM LIEHTPAAb-
HOW 3BE3Abl — CBEPXAKTUBHOINO BCMbIXKW-
BalOLLEro KpacHoro kapanka Kepler 438.
UpesBblualHO BbICOKWI YPOBEHb €ro ak-
TMBHOCTM MPOSAIBAAETCA B TOM, UTO KaXAble
HECKOAbKO COTEH 3EMHbIX AHENW Ha HeM
NPOUCXOASAT CyNnepPBCNbILLIKW, MPUMEPHO Ha
nopsiAOK 6bonee MOLLHbIE, YEM KOraa-AMbo
HabatopaBLunecs Ha CoAHLE.

OAHAKO BEAYLLMM Hay4HblA COTPYAHMK
MCCAEAOBATEAbCKOM  Tpynnbl  AOKTOp  A3-
BUA APMCTPOHI M3 OTAEAa acCTPOdU3IUKK
Yuusepcuteta Yopsuka (David Armstrong,
University of Warwick) otmeTua, uto, Hapsaay
C cynep-BenblWwkamu, Ha atmocdepy Kepler
438b MOXeT OkasblBaTb BAUSIHUE 3HAYU-
TeAbHO Bonee onacHoe iIBAeHWe — BbIOPOCHI
KOpoHanbHOro Bellectea (CME — Coronal
Mass Ejection). OHO npeacTaBAfieT Co-
60l MOTOK BbICOKOIHEPreTUUYECKUX YacTul,
C GOAbLLON  CKOPOCTBbIO  Pa3AeTaoLLMXCS
B KOCMWYECKOM MNPOCTPAHCTBE W CMNOCo6-
HbIX MOAHOCTBIO «COAPaTb» AAXe AOCTAaTOUHO
MOLLIHYHO ra3oByt0 060A0UKY C AHOOOM NAaHe-
Thl, OKA3aBLLENCH Ha UX NyTH.

Kepler 438b B HacTtosiLlee Bpems pac-
CMaTpMBAETCsl yYeHbIMU B KauyecTBe 06b-
eKta C Haubonee BbICOKUM «MHAEKCOM

A TnaHeta Kepler 438b Ha hoHe LeHTpanbHOM 3Be34bI (KPaCHOTo KapanKa) B NpeAcTaBNeHUM
XYAOXKHUKA. OHA perynApHoO noABepraeTca BO3AEHCTBUIO MOLLHBIX BCMbILWEK YLTPadnoNeToBoro
1 PEHTreHOBCKOT0 M3/Iy4eHUsA, a TaK}Ke NOTOKOB 3apsAXKeHHbIX YacTuL. Bce 3Tu Bo3peincTBUA

C HeU36EKHOCTbIO NPUBOAAT K NOTepe nnaHeToi arMocdepsbl.

nopobus 3emae» (Earth Similarity Index) —
ee pa3mMepbl U Temnepatypa MOBEPXHOCTU
upe3BblUYalHO OAM3KM K COOTBETCTBYHOLLUM
3eMHbIM napametrpam. EAMHCTBEHHOE Cy-
LLLECTBEHHOE OTAMYME 3AKAKOUAETCs B TOM,
YTO 3Ta NAAHETa PAcroNOXEHA HAMHOTO 6AK-
X€ K LeHTpaAbHOM 3Be3ae. Ecav oHa umeet
MarHuWTHoe noae, nopobHoe 3eMHOMY, OHO
MOXET 3alUUTUTb €€ OT YaCTU MOCAEACTBUI
MOLLHOW BCMbILLIEYHOW aKTUBHOCTU KpPaCHO-
ro kKapavka. Ho ecav nopobHoe noae otcyT-
CTBYET MAU €r0 HamnpsXXeHHOCTb CAMLLKOM
MaAa, NPy BO3HUKHOBEHWU CUAbHbIX BCMbl-
LUEK «MarHUTHbIN 3KpaH» NAGHETbl HEe YCTOUT
nepea NOTOKOM 3apsXKEHHbIX YacTuL, KOTO-
pbii ByKBaAbHO YHECET BCHO ee aTMochepy B
kocMmoc. Ecam aTo Tak, TO BEPOATHOCTb CyLile-
CTBOBaHWSA XWU3HW TaM paBHa HyAO.

MOXHO AOAFO paccCyXAaTb O rMnoTeTUYe-
CKUX XMBbIX CYLLECTBaXx, CNocobHbIX 06Xo-
AMTbCA 6€3 BOAbI M BO3AYXA, HO Mbl HUKyAA
He AeHeMmCsi OT Pa3pyLUMTEABHOrO BO3AEW-
CTBUSA BbICOKOSHEPIeTUUECKON pasnaLmu.
MouuHellumne BbIBPOCH!, BO3HUKAKOLWME BO
BPEMS BCMbILLIEK KPACHbIX KAPAVKOB, C He-
U36EXHOCTBIO MPUBOAST K MCUYE3HOBEHWIO

rasoBbix 060AOYEK, @ BMECTe C HUMW —
M HapeXs Ha obHapyXeHue Kakux-AMbo
NPU3HAKOB XWU3HW Ha MAaHeTax, NOAOBHbIX
Kepler 438b. Aaxe npu CoxpaHeHUn ocTaT-
KOB aTMocdepbl OHW OCTaHyTCs noutn 6es-
3alWMTHBIMKU  Nepes  YALTPadUOAETOBbIM
W PEHTTEHOBCKUM U3AYYEHUEM, TEHEpUpy-
€MbIM CynepBChbllKkaMu, U NOTOKaMK Bbl-
6pacbiBaeMblX WMU 3apsKEHHbIX YacTul,
CMAruuTb UX YOMMCTBEHHOE BO3AEWCTBUE
CMOrA0 6bl BOAbLUEE PACCTOSIHUE MEXAY
3BE3A0M W MAAHETON... HO TOTA@ MOCAEAHSA
B «CMOKOMHbIE» MEePUOAbI He noAyyana Obl
AOCTaTOYHO 3HEPIUM, U HA €€ NMOBEPXHOCTU
LapuA Bbl KOCMUYECKWMIA XONOA, TAKXe He
CnocoOCTBYIOLLMIA MPOLBETAHUIO AaXe ca-
MbIX 3KCTPEMAABHbIX XWU3HEHHbIX GOPM.
MocBsilleHHass  TEeOpPeTMYECKUM  UC-
CAEAOBaHWUAM MybAMKauMs NOA Ha3BaHU-
eM «POAUTEAbCKME 3BE3AbI KEMAEPOBCKMUX
9K30MAQHET:  CyMNepBCrbllLKKW, BpalleHWe
n aktMBHOCTb» (The Host Stars of Kepler's
Habitable Exoplanets: Superflares, Rotation
and Activity) 6bina onybarkoBaHa B NepBoM
Homepe xypHana Monthly Notices of the
Royal Astronomical Society 3a 2016 r.

UHTEPHET-MATA3UH
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NepBbiMU y3HaBalTe HOBOCTU

Ha HalleM cauTe
KoArneKuUA peTpoOHOMEpPOoB
2009-2015 rr.

B Nankax Ha KHOMKe

Co6epuTe NOAHYIO KOAMEKLMIO XXYPHAAOB
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Jaraakm uspe3abi Taooun

ceHTAb6pe 2015 . HECKOABKO acTpo-
HOMOB 0Myb6AMKOBaAW PE3YALTAThI UC-
CAEAOBaHWUM U3MEHEHWI CBETUMOCTH
3Be3pbl KIC 8462852 B co3se3anu Nebe-
ASl, OKa3aBLUENCA B MOAE 3PEHUSI KOCMMU-
yeckoro Teneckona Kepler.r OHa oTHocUTCS
K CNEeKTpaAbHOMY Kaaccy F3 (BO3MOXHO, BU-
AUMbIA B HEMOCPEACTBEHHON 6AM30CTH OT
Hee KpacHbI KapAuK IBASIETCS €e CNyTHU-
KOM) U HaxoAMTCA Ha paccToaHum 1480 cee-
TOBbIX AeT 0T COAHLA.

MepBo# Ha HeobbIYHOE «MOBEAEHWE» B
LeAOM HeMNpUMeYaTenbHOro cBetuaa obpa-
TMUA@ BHUMaHWe rpynna WCCAeAOBaTENEH,
Bo3raaBAsemas TabeToit BosaxmaH 13 Menb-
ckoro yHusepcuteta (Tabetha Boyajian, Yale
University) — noatomy KIC 8462852 noayuu-
Aa HeoodWUMaNbHOE Ha3BaHWe «3Be3pa Tab-
61». Oka3anocb, UTO BUAUMAS SIPKOCTb 3TOW
3BE3Abl BPEMSI OT BPEMEHU MapaeT Ha AO-
BOAbHO 3HAYUTEABHYIO BEAUUUHY — A0 22%.
YMmeHbLUeHWEe baecka 3BE3A BO BPEMS Mpo-
XOXAEHWUS MO WX AMCKaM MAGHETOMOAOL-
HbIX CMYTHUKOB (Ha PErucTpaumio UMEHHO
Takux cobbITMIN paccuutaHa obcepBaTopus

TaK MOXKeT BbIIIAAETb € 6113Koro paccroaHus KIC 84

paccmoTpeHusi konebaHusi Baecka, CBsi3aH-
Hbl€ C MATHaMW Ha NOBEPXHOCTN 3BE3AbI AU
npoLeccamu, MPOUCXOASLLIMMU B €€ HeApax.

Hanbonee BepoATHOW MOHaYaAy BbIrAs-
AeAa TUMOTe3a O TOM, YTO BOKPYr 3BE3AbI
BpallaeTcsi porn HeOOAbLUMX TeA, CTOAKHO-
BEHUA MEXAY KOTOPbIMW MOTYT reHepupo-
BaTb MblAeBble 0OAAKa, 3acAOHAOLWME OT
Hac ee cBeT. ACTpoHOM bpaaam Ledep u3
YuuBepcuteta AyusuaHbl (Bradley Schaefer,
Louisiana State University) npoaenan tuta-
HUYECKyt0 paboTy, TLIATEABHO MPOCMOTPEB
BCE AOCTYMHbl€ CKaHbl CHUMKOB 06AacTu He-
6a, caenaHHble ¢ 1890 no 1989 r. 1 3aneuart-
AeBluMe KIC 8462852. OH 06HapYXHMA, UTO U1
B 3TO BpemMA ee APKOCTb yMEHbLLIaAacb Mpu-
MepHO Ha 20%. UTo6bl UCKAIOUMTD BO3MOX-
HOCTb OLWK6KK, LLledep AMUHO oTNpaBUACA B
fapBapA W U3Y4MA OPUrMHAABI BOAbLLMHCTBA
$OTONAACTMHOK. llocae 3Toro OH caenan Bbl-
BOA, YTO KOMETHaaA rmnotesa 0OBACHUTL Ha-
6At0paeMble 3OGEKTbl He B COCTOSTHUM.

Mo pacyetam yuyeHoro, Ana obecneve-
HUA TaKOro «MNOTEMHEHUA» Mepep SBe3AOl7I
AONKHO MPOAETaTb HE MeHee MOAYMUAAU-
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TeneckonoB Kepler u Spitzer (NASA). lpeanonoxuTenbHo 31y 3Be3/y BpeMs OT BpeMeHU 3aC/IOHAET OT
Hac 061aK0 NbINN U BbIGPOCUBLLKX €e KOMET, KOTOpble, CKOpee BCEro, ABUXKYTCA N0 04eHb BbITAHYTbIM
op6utam. HeobbluHble NpofoMKMTENBHBIE 3aTMEHMA 3TOr0 06bEKTa Habntopanuck B 2011 1 2013 rr.

Kepler) 06bIYHO He MpPeBbILLAET AOAEH NPo-
LueHTa. KToMy Xe B AAHHOM CAyyYae AAW-
TEAbHOCTb «3aTMEHWI» NOCTOAHHO MEHSIAaCb
B MHTepBane oT 5 po 80 aHen. [MepBoHa-
YaAbHO MPEAMNOAAran0Ch, UTO aHOMaAUK 06b-
ACHAOTCA MPobAeMaMK ¢ TEAECKOMOM WAU
UCKaXeHUSIMM NpK nepepade MHGopMaLmm,
OAHAKO B XOAE AAAbHEMLLMX WMCCAEAOBAHWM
aTa Bepcusi Obina OTBEPrHyTa. AHAAU3 CrEK-
TPaAbHbIX AAHHBIX MO3BOAMA MCKAKOUMUTL M3

1 BMB Ne3, 2009, ctp. 13; Ne2-3, 2013, cTp. 12

Mbl B coupanbHbIX CeTAX

_f]1B Qe
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OHa KOMET C MOMEPEYHUKOM SIAEP CBhbILLE
200 KM, 4TO npeACTaBASIETCA COBEPLLEH-
HO HeBepoATHbIM. BpobaBok nopobHoe
«KOMETHOE OKpYyXeHue» bonee Xapaktep-
HO AASl MOAOABIX CBETUA C GOPMUPYIOLLIUMU-
€Al NA@HETHbIMKW cucTeMamu, a BospacT KIC
8462852, onpepeneHHbIn MO ee ChekTpy,
OKa3ancsl BMOAHE COAMAHBIM.

N Torpa B CpeAcTBax MacCOBOW WH-
dopmMaumm nosiBUAAChb ctatba AxencoHa
Palita U3 YHuBepcuteta wrata [eHCUAb-
BaHuA (Jason Wright, Pennsylvania State
University), B KOTOpOW OH AOCTATOYHO
OCTOPOXHO 3aABWA, UTO OOBACHATbL 0CO-
6eHHOCTM KonebaHui Baecka 3arapouHoOwM
3BE3Abl MPUCYTCTBUEM B €€ OKPECTHO-

CTAX MHOMA@HETHOW LMBWUAMU3ALUU CAEAO-
Bano Obl B MOCAEAHIOID OUYepeAb, OAHAKO
HabAtoA@EMan KapTUHa BbITASIAUT Tak, YToO
MMEHHO 3TO MOTAO Obl 6bITb BMOAHE NPHU-
€MAEMbIM AOMYLLEHUEM.

Peub WwAa 0 BO3MOXHOM HaAUYUK (MAK
CTPOUTEABCTBE) TMIraHTCKMX aCTPOUHXEHEep-
HbIX coopyxeHui Bokpyr KIC 8462852 tvna
«codepbl AalCcoHa» MAM APYroW LMKAOMUYE-
CKOW KOHCTPYKLMMW, NPW3BAHHOM YAaBAU-
BaTb K&K MOXHO BOAbLLIYIO YacTb 3BE3AHOMO
CBeTa ANl AAAbHEMLLErO WCMOAb30BAHMA
NOAYYEHHOWM SHEPIMM BbICOKOPA3BUTON BHE-
3eMHON uMBUAM3aUMEN. HecMoTpsi Ha Bce
OrOBOPKW, CAeAaHHble PaiTom, ero npea-
MOAOXEHUS He TOAbKO MPUBAEKAUM K cebe
BHYMAHUWE LUMPOKOW OOLLECTBEHHOCTH, HO
N NOAYYUAN NMOAAEPXKKY HEKOTOPBIX YUYEHbIX,
3aHMMAIOLLMXCS MOUCKaMK XW3HU 3a npe-
penamu CoAHeuyHoW cucteMbl. Bo Bcsikom
cAyyae, 6onee YAQUHOTO «ECTECTBEHHOMO»
00bACHEHUA HabAOA@EeMbIX aHOMaAWKi Mo-
Ka He NpUAyMan.

19 okra6pa 2015 r. amepUKaHCKuUi UH-
ctuTyT SETI OnoBeCTMA O Hayane papMoHa-
6AOAEHUI  «3BE3ABI T366W» C NOMOLLBIO
paanoteneckona Allen Telescope Array ¢
LieAbl0 MOUCKOB BO3MOXHbIX CUTHAAOB OT
obutatollen B6AM3M Hee BHE3EMHOW LIMBU-
AM3aumun. Tlocne ABYXHEAEAbHbIX NpPeABa-
PUTEABHBIX WUCCAEAOBAHWUM MpPEACTaBUTEAU
MHCTUTYTa 3asiBUAM, UTO B PAAMOU3AYYEHUU
KIC 8462852 HeCOMHEHHbIX MPU3HAKOB
CUIHAAOB MCKYCCTBEHHOMO MPOUCXOXAEHHUSA
06HapyXuTb HE yAanoCk. Ho acTpoHOMbI He
cobupatotcs cAaBaTbCs U yXe 3anAaHupo-
BaAW AaAbHeNLIMEe HabAOAEHUS 3TOro 06b-
€eKTa C MCMoAb30BaHWeM 60Aee MOLLHbIX
Ha3eMHbIX pasuoTereckonoB. [lpoaonxa-
€TCA TakKe MOHWUTOPUHT 3BEe3Abl B ONTUYE-
CKOM AMana3oHe B OXUAAQHUKM OUYEPEAHOro
MHOFOAHEBHOTO CHUXEHUS €€ APKOCTU: Kak
TOABKO OHO HaYHETCH, YYeHbIe Cpasy Xe no-
Ay4aT ee CrekTp, utobbl ONpPEeAeAnTb, Yem
BbI3BAHO «NOTeMHeHue». Camble 6Goabluve
3HTY3MaCTbl MOMCKOB BHE3EMHOro pasyma
He TEPSIIOT HAAEXAbI YAOBUTb Aa3epHbIE UM-
MyAbCbl, MOCA@GHHbIE HaM obuTateniMu He-
M3BECTHbIX NMAAHET AGAEKOTO COAHLA...

CKpoMHas 3Be3pouka 12-M BeAnuU-
Hbl CTana «[A@aBHOW repouvHen» MHOXeCcTBa
MCCAEAOBAHUI U HayuHbIX MyOAMKaLMI He
B MOCAEAHIOIO ouepeAb Oaaropapsi CBO-
el YHUKaAbHOCTU: HUYEro NopobHOro Mbl
Ha Hebe elle He BcTpeyanu. Ho pasBe He
TaKoW Xe YHUKaAbHOM CPaBHUTEAbHO He-
A@BHO CuMTanacb M Hawa 3emMAsi, AaBLias
NPUIOT €AUMHCTBEHHOW W3BECTHOM dopme
pPa3yMHOW XHU3HU?

www.universemagazine.com
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TpeTwit STARMUS npoiteT Ha Kanapax

aHapckue 0CTpoOBa,

pacroAOXeHHble  He-

AANEKO OT aTAaHTUYe-
ckoro nobepexbss CeBepHON
AdpUKK,t CcTaAM OAHUM U3
FA@BHbIX  @CTPOHOMMUYECKMX
ueHTpoB mupa B 2009 r., Kor-
pa Ha obcepsatopun Pok pe
Noc Myuadoc 3apabotan Ha
MOAHYO MOLIHOCTb BOAbLLOK
KaHapckuit Teaeckon (Gran

Telescopio Canarias) ¢ adpdpek-
TUBHbIM AMAMETPOM 3epKana
10,4 M, Ha AaQHHbIA MOMEHT
ABASIIOLUMIACH Hanboree Kpyn-

HbIM  «OAMHOYHBIM»  UHCTPY-
MEHTOM AAfl HabAlOAeHMIA B
onTMYeckoMm AuanasoHe.? Ha
TPOMMYECKUX OCTpOBax pac-
NMOAOXEHO TaKXe HECKOAbKO
HayuHbIX YUYPEXAEHWUW, BeAy-
LLMX UCCAEAOBaHMA B obractu
aCTPOHOMUU U aCTPOPUIUKM.

C 2011 r. Ha KaHapax npo-
BOAMTCSH MEXAYHaPOAHbIM
aCTPOHOMMYECKUIN  decTUBaNb
STARMUS, Ha KOTOpbIW NpUraa-
LLAKOTCS BbIAQIOLLIMECS YUYEHbIE,
HobeAeBCKMe AaypeaTbl, KOC-

1BIMB Ne5, 2005, ctp. 32
2 BB Ne9, 2009, crp. 10

MOHaBTbl M acTpoHaBTbl. OHM
AENITCSE C y4YaCTHMKaMKU CBO-
UM BUAEHMEM NpobAeM coBpe-
MEHHOM Hayku U ee Hanbonree
aKTyaAbHbIX 3apad, pacckasbl-
BalOT O MEPUMETUAX HayUHbIX
WUCCAEAOBAHWIA U KOCMUYe-
CKkux noaetoB. OpraHu3aTtopom
dectnBana cran  npodeccop
Yuusepcuteta NAa NaryHa B Te-
Hepude lapuk M3pasaaH, oa-
HOBPEMEHHO ABAAIOLLMMICSA
COTPyAHUKOM WHCTUTYTa acTpo-
dU3NKK  KaHapckux  OCTpo-
BoB (Instituto de Astrofisica de
Canarias), rae oH ceiuac pabo-
TaeT Hap Temon «CopepxaHue
XMMUYECKMX INEMEHTOB B 3BE3-
AAX — KAKOY K MOHUMaHUIo ¢op-
MWPOBaHUS FanakTUK, YepHbIX
AbIP U NAGHET.

Mepebii  STARMUS, npo-
weaAwnn nop  AeBusom  «50
AeT B Kocmoce: Noexanub, co-

6pan HACTOSILLMX «3BE3A» — AE-
reHA MUPOBOM KOCMOHABTUKM
M aCTPOHOMMYECKOW  HayKM.
OAHMM M3 TAGBHbIX AOKAGAUM-
KOB ObIA AYHHbIM NEpPBONPO-
xopeu, Hewa Apmctpodr (Neil
Armstrong).® KatoueBoi nep-
COHOW BTOPOro $ectnBans, Ko-
TOPbIA COCTOSIACSE B CeHTAbpe
2014 r., cTan 3HaMEeHWTbIN 6pu-
TaHCKWUN dU3nK CTMBEH XOKMHT
(Stephen Hawking). Meponpu-
ATMEe ocBelano 6onee COTHM
XYPHAAUCTOB CO BCErO MMpa.
XOKMHra BecbMa Bhevat-
AMAO TApMOHUYHOE CcoueTa-

¥ CtuBeH XokuHr u lapuk
WU3pasnaH Ha MexxayHapoaHOM
acTpoHomuyeckoM dectuBane
STARMUS.

3 BMB Ne7-8, 2009, c1p. 22;
Ne10, 2010, ctp. 28

HWe HayuHbIX MNpe3eHTaLui
C My3blKaAbHbIMU MPOMU3BEAE-
HUAMMU (OCOBEHHO OH OLEHUA
KOMMO3WULMKU B CTUAE «POK» Ha
KOCMUYECKY TeMy). YueHbIH
BbIPa3uA XeAaHWe MNpPUHATb
yyactme B cAepyowem oe-
CTMBaAE, U OpraHM3aTopbl, KO-
HEYHO Xe, OXOTHO MOLUAU eMy
HaBCTpeuy.

Tpetnt STARMUS Hawme-
YeH Ha KOHeL, MIOHS — Haua-
A0 uoaa 2016 1. OcHoBHas
yacTb AeKUuui 6yaeT npoxo-
AUTb B MepMa-ueHTpe «[lu-
pamuaa ApoHblI» B ropoae
CaHta-Kpyc-pe-TeHepude, rae
pPacrnoAOXeH OAWMH U3 Kpyn-
HeWWmnX B MUpe npe3eHTauu-
OHHBbIX 3aA0B, pPacCyMTaHHbIN
Ha MOAYTOPATbICAYHYHO ayAM-
Topuio. B bBanxanwee Bpems
AOAXHbI 6bITb OMYBAMKOBaHbI
MMEHa OCTaAbHbIX AOKAAAUM-
KOB W AeTaAbHas nporpam-
Ma MeponpusaTUA, KoTopoe,
HECOMHEHHO, CTaHeT He Me-
Hee «3Be3AHbIM», YEM MPEeAbI-
aywive. MoappobHee 060 BCeM
3TOM MOXHO y3HaTb Ha canTe
www.starmus.com.

« bonbuwoit KaHapckuit Teneckon,c 3 eKTUBHBIM

AvameTpom 3epkana 10,4 m.

¢
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[DaBUTaALMOHHDbIC BONHbI 00HANYKEHbI!

oAaBAstoLlee OOAbLUMHCTBO MNpeA-

CKa3aHW COBPEMEHHOMN Hayku pa-

HO WAM TMO3AHO T[MOATBEPXAAETCA
HabAatopeHusimu. MaaHeta HenTtyH, OTKpbI-
TaAd «Ha KOHYMKe nepa» nNo cBoemy rpaBu-
TaUMOHHOMY BO3AEMCTBUKO Ha COCEAHUM
YpaH, 6bina 06HapyxeHa uepes Tpu ropa no-
CAE TOro, Kak BPUTAHCKMI acTPOHOM AXKOH
Aaamc (John Couch Adams) caenan nepeyto
NONbITKY paccunTaTb €€ NMOAOXEHUE Ha He-
6ecHoi coepe.! PeAMKTOBOE M3AyuYeHUe,
npeackasaHHoe B 1948 1., AOCTOBEPHO
3apeructpupoBann 17 aet cnycts.? Moutu
NOABEKa TMPOLWAO MeXAY TeopeTUhyeCKnm
NnpeACKasaHUMeM M NEePBON YBEPEHHOW pe-
ructpaumen 6o3oHa Xurrca...?

OpHO  #“3  Haubonee  MHTpUryto-
LLMX CAeACTBMIA O6LLei Teopuu OTHOCH-
TEABHOCTM JWHWTENHA — 3arap0uyHble

U HEYAOBUMbIE rpaBUTALIMOHHbIE BOAHbLI* —
AOXMAGAOCb CBOErO MOATBEPXAEHUSA POB-
Ho cToneTHe. 11 deBpana Ha cneLnanbHOwM
npecc-koHbepeHLmn, OpraHM30BaHHOWM

B BaluMHIToHe, 6bINO 0ObABAEHO O TOM,
yto ewe 14 centabpa 2015 r. oba cBepx-

Bup uxteptepomerpa LIGO B XaHdopae
(wrar BawMHITOH) C BbICOTHI,NTUYBLErO MosieTa.

1 BMB Ne5, 2009, ctp. 16
2 BMB Ne4, 2010, cTp. 4; Ne5, 2010, ctp. 4
3 BMB Ne7, 2012, ctp. 20
4 BMB Ne6, 2015, ctp. 10

A Ha 370il unNI0CTPaLUM Ha CHUMOK 3Be3AHOr0 Heba B ONTUYECKOM AMANA30He HANOXKEH KKaap»
KOMNbIOTEPHON CUMYNALMM CONMMKEHNA ABYX YEPHbIX AbIP, NPeALWECTBYIOLEro UX CTONIKHOBEHUIO

C Bblie/leHneM OrpOMHOTrO KOJIMYECTBA 3Hepruu B hopMe rpaBUTaLMOHHbBIX BOJIH — NofAo6Hoe cobbiTue
6b1710 3aperucTpupoBaHo 14 ceHtabpsa 2015 r. uutepdepomerpamu LIGO. MpumepHO TaKyio KapTUHY Mbl
Mornu 6b1 yBUAETb HEBOOPYIKEHHBIM rNa30M, ecu 6bl KaKMM-TO 06pa3oM OKa3anuch Henopaneky. YuteHsol
TaKKe 3¢heKTbl UICKPUBNEHUA CBETOBBIX JyYeil B CBEPXMOLLHbIX FPABUTALMOHHBIX NOAAX CUCTEMDI.

YYBCTBUTEAbHbIX MHTEpdepomeTpa npoek-
Ta LIGO B wratax BawwuHIToH 1 AynsunaHa
3aperucTpupoBany Ceputo UMMYAbCOB, Ya-
CTOTa KOTOPbIX MOCTENEHHO YBEAMUMBAAACH
¢ 35 po 250 repu, NOCAE YErO OHU PE3KO
3aTUXAU. KOMMbIOTEPHOE MOAEAMPOBaHWE
nokasaAo, YTO Takasd KapTuHa AOAXKHA Ha-
6AOAATECA HA QUHAABHOM CTaAMM CAMS-
HUA ABYX YEpPHbIX AblIp C Maccamu B 29 U
36 pas 6onblue ConHua. Obpa3oBaBLUKIACA
B pe3yAbTaTe 06beKT OKa3ancs TaXeAree Ha-
LIero cBeTMAa B 62 pa3a — TPU COAHEYUHbIX
Maccbl BbIAEAMAOCH B GOpPME IHEPruu rpa-
BWTALMOHHBbIX BOAH. HacCTOAbKO MoOLLHOE
3HEProBbIAEAEHUE B XOAE €AMHUYHOIO CO-
6bITHA BBINO OTMEUEHO BMEPBbLIE B UCTOPUM
HaykuW. Ho Ha3BaTb 3T0 COObLITUE «B3PbIBOM»

V' Ha 370i1 cxeMe enTbIM LBETOM NMOKa3aHbl y3ke padoTatoLyme ob6cepBaTopum rpaBUTaLMOHHBIX BOJIH: ABE
amepuKaHckux B BawnHrrone u Jlyusuane, a takxe Hemeukasa GE0600, BBefeHHas B CTPoi B KoHue 2015 T.
Wutepdepometpsl Virgo B Utanum u anoHckuint KAGRA (Kamioka Gravitational Wave Detector) aomxHbi
NPUCOAUHUTLCA K HUM COOTBETCTBEHHO B 2016 1 2018 r. lnaHupyeTca TaKKe CTPOUTENLCTBO LWECTU

aHanoruuHbix o6cepsaropuii B UHauu.
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06cep§_?Topuu rPaBUTALMOHHBIX BOJIH

]6 BceneHHas), NpOCTPaHCTBO, Bpems!

B MNPWBBIYHOM CMbICAE AOBOAbHO CAOX-
HO: OH He COMPOBOXAAACH HU BCMbILLKOWM,
HW pa3neToM OBAOMKOB — BCSi OrpomMHas
3HEPr1s CTOAKHOBEHUS YLIAA HA «COTpsiCe-
HWe NPOCTPaHCTBa».

[0 MHTEHCMBHOCTWM MPUHATOrO CUrHaAa
YYEHble CMOIAM YCTaHOBWTb, YTO Heobblu-
HbIM «TEMHbIV B3PbIB» MPOU3OLLEA HA pac-
CTOSIHMM nopsipka 1,3 MAPA CBETOBbIX AET.
Cyas Mo ToMmy, 4TO AETEKTOpbl B /\yusuaHe
«[IOYYBCTBOBAAW» €ro Ha 7 MWAAUCEKYHA
paHblUue, MOPOXAEHHbIE UM rPaBUTALMOH-
Hbl€ BOAHbI MPULIAWM K HAM CO CTOPOHbI HOX-
HOro noAylwapusi HebecHoW cdepbl. MATb
MEeCSILEB, MPOLUEALIMX MEXAY MOMEH-
TOM perucTpaumm u oduumanbHbiM 06bsiB-
A€HWEM 06 OTKPbITUM, YLIAW Ha TO, 4TOOBbI
AOCTOBEPHO «OTCEATb» BCE OCTaAbHble BO3-
MOXHbI€ MPUUMHBI HabAOAaBLLIENCS cepun
MMMYAbCOB, OAHAKO COTPYAHUKM UHTepde-
POMETPOB MPaKTUYECKU M3HAYAAbHO ObIAKM
yBEPEHbI B TOM, YTO OHW HALIAW UMEHHO TO,
33 YeM AABHO «OXOTUAUCH».

CTOAb AAMTEABHbIV MPOMEXYTOK Bpeme-
HU MEXAY NpeACKazaHUeM U 0O6HapyXeHUem
CBfI3aH C WMHCTPYMEHTAAbHbIMU CAOXHOCTS-
MHW: HEOBXOAMMO ObIAO CKOHCTPYMPOBATb
npubop, CrnocobHbINA «NOYyBCTBOBATL»  UC-
KaXeHue NpOoCTPaHCTBa MpPU NMPOXOXAEHUM
rPaBUTALUMOHHON BOAHbI BEAMYMHOW B OA-
HYy CEKCTUAAMOHHYIO (102Y). Ha paccTtosiHuu,
paBHOM AMaMeTpy 3eMAM, 3TO SKBUBAAEHT-
HO CXaTWIO-pacLUMPEHUIO Ha pa3mMep aToM-
Horo sippa. Camble MOLLUHbIE AETEKTOPbI
rPaBUMBOAH, MMEILUMECH Ha AAHHbLIM MO-
MEHT B PaCnopsiXXeHUU Y4EHbIX (MMEHHO OHM
ncnoAb3ytotcst B npoekte LIGO), coctoAT u3s
ABYX NEPNEHANKYASIPHBIX BaKyyMUPOBAHHbIX

www.universemagazine.com

SXS, the Simulating eXtreme Spacetimes (SXS)

project (http://www.black-holes.org)
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HanpskeHHoctb (102!)  HanpsikenHoctb (10%')  HanpsikenHoctb (10°2)

V¥ CurHanbl, 3aperncTpupoBaHHble
nutepcepometpamu LIGO B XaHcopae

(BepxHuit rpacmk) U JIMBUHICTOHE

(cpennmit rpacpuk). BHu3y — pesynerar
KOMMNbIOTEPHOIO HANOXEHUA ABYX CUTHANOB Nocne
YCTPaHeHUA 6ONbLIMHCTBA «3EMHBIX)» MOMEX.
BpemeHHO CABUI Ha 7 MUANUCEKYHA B MacluTabe
rpachuKoB He BUAEH.
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Bpems (cek)

TYHHEAEN AAMMHOW 4 KM, KaXAbli U3 KOTOPbIX
«Typa M 06paTHO» NPOXOAWT AA3EPHBbIN AyY CO
CTPOro ONpPeAeAeHHON YacTOTOW U3AYYEHMS.
baaropapa addekty wuHTEepdepeHumMn ABa
Ay4Ya MOAHOCTBIO B3aUMHO «racstcsi» B cne-
LUManbHOW npuame. Ho ecan cooTHoleHue
pa3mepoB MAeY MHTEPOEpPOMETPa MeEHSET-
CA B CUAY BHELLHWX BO3AEMCTBUIM — MHTEP-
depeHUMOHHaa KapTMHa «CABUraeTcsi», UTo
cpa3y PEerncTpupyroT UyBCTBUTEAbHblE OO-
TOMeTpbI. [peanoAaranocb, YTO OAHUM K3
TaKWUX BO3AEWCTBUIA MOXET ObITb UCKPUBAE-
HWE NPOCTPaHCTBA NMPU NPOXOXAEHUM 0CO60
MOLLHbIX FPABWUTALIMOHHbIX BOAH.
KoHUEenuuio AasepHoOro MHTEpdepome-
Tpa NpeanoxuA elle B 1972 r. dpusnk PaiHep
Balc 13 MaccauyceTcKoro TEXHOAOrMYECKO-
ro uHctutyta (Rainer Weiss, MIT, Cambridge,
Massachusetts).? B 1979 r. amepuKaHCKuii
HaunoHaAbHbIM GOHA HaykW MPUHAA peLle-

5 AecATbIO ropaMuM paHee NOAOBHOE NpeANOXeHWe
BbIABUHYAU COBETCKME PU3MKK Muxaua lepLeHLITeNH
1 Baaancaas MycToBoWT, HO UX paboTa octanach
He3aMeUYeHHOW HayYHbIM COOBLLECTBOM.

BCENEHHASL. HOBOCTU

LIGO/Axel Mellinger

A TpumepHoe nonoxeHne Ha HeGecHow chepe UCTOYHMKA FPABUTALUOHHBIX BOJH, 3aPErMCTPUPOBAHHBIX
14 centabps 2015 r. untepepometpom LIGO. LiBeTHbIMM NMHUAMM 0603HaYEHA BEPOATHOCTb TOFO,

YTO UCTOYHUK PACNOIOKeH B ;aHHOI o6nacTu He6a (duonetoBas — 90-npoueHTHasA, KenTas —
10-npoueHTHasn). TymaHHOe NATHO B Npepenax «uoneToBom 30HbI» — COCEAHAA ranakTuka bonbiwoe
MarennaHoBo 061aKo, KOTOpas, BNPoOYEM, He UMEET OTHOLUEHNA K MPUHATOMY CUTHaNY, NOCKONbKY
HaXOAUTCA OT Hac Ha paccTosAHUK okono 160 Tbic. cBeToBbIX NeT. Hike, HelaneKo oT Kpas CHUMKa —

Manoe Marennavoeo 06nako.

Bonbluas HeonpeAeneHHOCTb IOKANU3aLMHU KFPaBUTALMOHHOTO B3PbIBay CBA3aHA C HECOBEPLUEHCTBOM
LEeTeKTOPOB U TeM, 4TO UX NoKa paboTaer Bcero ABa. B Gyayuiem, Koraa HaYHyT hYHKUMOHMPOBATL Apyrue
noao6Hble 06cepBaTopUm, NOABUTCA BO3MOXKHOCTb ONpPeAeNsTb N0N0XKeHUe MCTOYHUKOB rPaBUBOJIH C

HaMHOro 60/bLIeN TOYHOCTbIO.

HWe HayaTb PpUHAHCUPOBAHWE NPOEKTa, MNo-
AyumBlUero HassaHue LIGO — «\asepHas
UHTEPPEPOMETPUYECKAs  rpaBUTaALMOHHAA
obcepsatopusi». CTPOUTEABCTBO ABYX WMHTEP-
depomeTpoB Havanocb B 1994 1. u 3aBep-
Lwmraock cemb Aet cnycta. C 2001 r. oHu BeAn
NMPaKTMUYECKU MOCTOSHHBIN MOHUTOPUHI BO3-
MOXHbIX FPaBUTALMOHHbIX BO3MYLLEHWI, OA-
HaKo He pPerucTpMpoBaAM HUYEro, Kpome
NMoMeX 3€MHOI0 NPOUCXOXAEHUA U Crielnanb-
HO reHepupyemblX «TeCTOBbIX» UMMYAbCOB. U
TOABKO MOCAE MOAEPHM3ALMKU CUCTEMDI, 3a8-
BepwwmBLiencs B 2014 r. u ctousen 205
MAH AOAAGPOB (06LLasi CTOMMOCTb NPOEKTa K

TOMY MOMEHTY AOCTWUIAA MOUTH NMOAYMUAAMAP-
A3 AOAAGPOB), MPULLEA AOATOXAAHHbIN yCTIEX.

MNepBasn yBepeHHasa perncrpaums rpa-
BUTALMOHHbIX BOAH, 6e3 npeyBeAuye-
HUS,, OTKPbIBAET HOBYK 3py B WUCTOPUMU
aCTPOHOMMM, AeAast AOCTYMHbIMW HeEmMo-
CpeACTBEHHble HabAloAeHUSA 006beKTOB
M NPOLECCOB, O KOTOPbLIX YYEHble paHee
paccyXaaAM TOAbKO TeopeTuuecku. Mc-
CAEAOBATEAM C HETeprneHUeM OXMAAT
«rPABUTALMOHHOIO 3Xa» HOBbIX BbICOKO-
9HEpPreTMYecknx CcobbiTUA, CNOCOBHbIX
pacckasaTb HaM MHOI0 WMHTEPECHOTO O
npowaAom BceneHHOMN.

TPETbA NJNAHETA

Kues, yn. HuxHuit Ban, 3-7

TEJIECKOTbI
BUHOKIH
MUKPOCKOTbI

Mespanb 2016
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CONHEHHAS CUCTEMA. HOBOCTI

liecTh cnYyTHUKOB Cubesat nonerar Ha SLS

py NepBOM MOAETE HOBOW THXEAOW

pakeTbl NASA, noka o603Havaemon

abbpeuatypoit SLS (Space Launch
System), B kauecTBe MOnyTHOM MOAE3HOW Ha-
rpy3kM B KOcMoOC otnpaBAtca 13 Hepopo-
rMx CNyTHWMKOB cTaHpapta Cubesat c LeAbto
MPOBEPKU WMHHOBALMOHHbBIX WAEWN, KOTOpble
cobupatoTca  UCMoAb30BaTh MpH  CO3AAHMUM
KOCMMUECKoro kopabas Orion — ero 6ecnuaoT-
Has BEPCUA AOMKHA ObITb UCTbITaHa B 2018 T.
LLlecTb 13 3TMX annapatoB CO3AAHbI C y4acTu-
eM cneupranuctoB NabopaTopum PeakTMBHOMO
awxeHus NASA (JPL, Pasadena, California).
Mx 0coBEHHOCTb 3aKAKOUaEeTCA B TOM, UTO UM
NPeACTOMT paboTaTb HE Ha HU3KUX OKOAO3EM-
HbIX OpbWTax, @ BAGAM OT Hallel MAaHeTbl —
B YaCTHOCTH, B OKPECTHOCTAX /\YHbl.

A Lunar Flashlight — «JlyHHblIit hoHapuk»,
BOPaHHbIN B KaYecTBe AONONHUTENILHOM N0Ne3HOM
HarpysKu Npy NepBoM 3anycKe HOBOTO TAXKENOro
Hocutens SLS — npockaHupyet noBepxHOCTb
JlyHb1 B NOMCKax OTNOXEHMIA BOAAHOTO JibAa

1 NOTEHLUMANBHBIX MECT ero Ao0bIuM.

A Bo3moxHbiii Bup cnytHuka NEA Scout Cubesat
C CONHEYHbIM NapycoM, pa3BepHyTbIM B pabouee
nosioXKeHue.

CnyTHUKKM OyAyT OCYLLECTBASITb Hayy-
HO-TEXHUYECKME UCCAEAOBaHWS, ABAAOLLME-
CS1 YacTbto NPOrpamMm rno pa3paboTke HOBbIX
TEXHOAOTMUYECKUX KOHLEMUMIA OCBOEHUS Ye-
NOBEKOM AAAbHEr0 KOCMOCa, B TOM YUCAE
noneta K Mapcy. Mepsbii ctapt SLS noa yc-
AOBHbIM 0003HaueHWeMm «MccaepoBatens-
ckaa mucena Nel» (Exploration Mission 1)
NPEeAOCTaBUT PEAKYIO BO3MOXHOCTb MpO-
BEAEHWS MOAOOHbIX 3KCMIEPUMEHTOB: HOAb-
LUMHCTBO HOCUTEAEW, C MOMOLLBLIO KOTOPbIX
00bIYHO 3anyckatoTca annapatbl cTaHaap-
Ta Cubesat, cnocobHbl BLIBOAUTL MOAE3HYHO

18 BcenenHas, npocTpaHCTBO, Bpems

Harpysky Ha BbICOTY He 6onee 36 ThiC. KM
(reoctaunoHapHas opbuta).

Bbibop conyTCTBYyIOLLEH Harpy3ku npomns-
BOAUACA MOCAE PacCMOTPEHUSA COTPYAHWKa-
Mu NASA psiaa NpeanoXeHU U NeperoBopoB
C MEeXAYHapoAHbIMK napTHepamu. B wto-
re 6bIA0 peLLeHo, YTo Ha BopTty SLS nonetar
ABa annaparta, CO3AaHHbIX MO nporpamme
Next Space Technologies ara TecTMpoBaHus
X B pamKkax HoBoro npoekta Exploration
Partnerships (NextSTEP). MepBblit U3 HUX —
30HA Skyfire drpmbl Lockheed Martin Space
Systems (AeHBep, Konopano) — byaeT uccae-
AOBaTb BO3MOXHOCTH cucTtembl Cubesat ans
npoBeaeHust obaeTta AyHbl M NpUeMa UHOpa-
KPaCHbIX CEHCOPHbIX AAHHbIX AWUCTAHLMOH-
HOTO 30HAMPOBAHMWSI AYHHOW MOBEPXHOCTU.
Bropoit — Lunar IceCube — pa3spaboraH [o-
CYA@PCTBEHHbIM  yHMBepcuTeToM  Mopxaa
(Morehead State University) B wrtate Ken-
TyKkW. Ero 3apauen ctaHeT MouCK BOASIHOTO
AbAA U APYTMX MOAE3HbIX UCKOMaeMblX C HU3-
KO opbuTbl (BbicoTolt MeHee 100 KM Haa
NMoBepPXHOCTbIO AyHbl). JPL obecrneunt noa-
AEPXKY KOMMYHMKaUMW CO CMyTHUKOM 3a
CYeT MOLLUHOCTEN CETU AAAbHEN KOCMMUYe-
ckom cBasu (Deep Space Network).

Tpu cnyTHUKa 6blAM OTOBPaHbI AMPEK-
TOpaTtoM MUAOTMPYEMbIX WCCAEAOBAHWUI U
mucceuin NASA (Human Exploration and
Operations Mission Directorate).

Near-Earth Asteroid Scout — «Pa3Bepunk
OKONO3EMHbIX acTepouraoB» — ByaeT BECTU
MOWUCK acTEPOMAOB, COAMXKAIOLLIMXCA C HaLLIEW
NAGHETON, UX doTorpadurpoBaHUE U onpeae-
AEHME TOUYHOTO MOAOXKEHMA B MPOCTPAHCTBE.
JPL 3aiimeTcs KOHCTPYMPOBaHWEM M AOCTaB-
KOM KOCMWYECKOro annaparta, a Takxe Bbl-
CTYMUT B KA4ECTBE PYKOBOAUTEAS MPOEKTA.

BioSentinel po0AXeEH MCNOAL30BaTL KyAb-
TYPY APOXXEBbIX TPUOKOB AAA BbISIBAEHWS,
N3MEPEHUSI U CPaBHEHUSI BO3AEMCTBUA KOC-
MWYECKON paanaLLMK Ha XMBbI€ OpraHu3mbl
B TEUEHWEe AAMTEABHOrO BpeMeHW B raybo-
KoM kocMmoce. JPL obecneunt TenekoMmmy-
HUKALMOHHYHO NMOAAEPXKKY.

Lunar Flashlight (<\yHHbIM GOHapKK»)
6yAeT 3aHUMATbCA MOWCKOM AEAAHbIX OTAO-
XEHWUI Ha NOBEPXHOCTH /AYyHbl M MECT, OTKyAQ
OHW MOTYT ObiTb M3BAEUYEHbI C HAUMEHbLLIK-
MU 3aTpataMu. OpraHu3aLmio NpoeKxTa 1 0b-
Liee PyKOBOACTBO ocyliectBafeT JPL.

ABe NOAE3HbIX Harpy3ku — «CTaHLMA KOC-
MUYECKOM Moroabl» CuSP ana u3MmepeHus
MAOTHOCTM 4acTUL, U HaMpsXXEeHHOCTU mar-
HUTHbIX MOAEN B KOCMWYECKOM MPOCTPaH-
cTBe, a Takke LunaH-Map anA co3paHus
KapTbl Y4YaCTKOB MOBbILIEHHOINO COAEpXa-
HWA BOAOPOAA B MOCTOAHHO 3aTEHEHHbIX pe-

CnyTHUK Lunar
IceCube,
pa3paboTaHHbIN
COTPYAHUKaMMN
YHuBepcuteta
Mopxapa.
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rMOHaxX Ha KOXXHOM MoAtoce AyHbl — 6yayT
CO3AaHbl YMpaBAEHWEeM HayuHbIX MWCCUM
NASA (Science Mission Directorate).

TP AOMOAHUTEABHBIX «COMYTCTBYHOLLMX»
annaparta byayT onpeAeAeHbl B pamkax npo-
ekta Cube Quest Challenge, cnoHcupyemo-
ro AVPEeKTopaTtoM KOCMUUYECKUX TEXHOAOTUM
(Space Technology Mission Directorate). OHu
OPWEHTUPOBAHbI HAa MPOBEAEHUE MEPONPUS-
TUIA NO BHEAPEHWIO WHHOBaUMI B 06AACTU
pPa3paboTKn ABUraTeAE MaAOM TATU U KOM-
MYHUKaLMOHHBIX  TexHOAOTMI.  Co3patenn
Cubesat 6yayT conepHuyatb Ha KOHKYPCHOM
OCHOBE 3a BO3MOXHOCTb 3aMyCka CBOMX 30H-
AOB Npu nepsoM noaete SLS. Ot6op npornaet
B yeTblpe 3atana 1 no3soAuT B 2017 r. npwu-
HATb OKOHYATEAbHOE peLleHre O TOM, Kakue
M3 CMYTHUKOB OTNPABATCH B KOCMOC.

NASA Takxe pes3epBUpyeT YeTbipe CAO-
Ta NOAE3HOM Harpy3ku AN CBOMX MEXAYHa-
POAHBIX MapTHepoB. B HacTosilee Bpems
NMPOAONXKAIOTCH MHTEHCUBHbIE 0BCYXAEHNS,
KOMY M Ha KaKMX YCAOBMSIX MX MPEAOCTaBSAT.

Mpyv nepsomMm nonete SLS nepcnekims-
HbI KOCMUYECKUI KopabAb Orion B 6ecnu-
NOTHOM BapuaHTe AOAKEH ObiTb BbIBEAEH Ha
CTabUAbHYIO OKOAOAYHHYKO OPOUTY C LEABID
AEMOHCTpaLMM pabotocnocobHOCTH cucTe-
Mbl B LEAOM W PaKETbI-HOCUTEA B YaCTHO-
cTn. Moaundukaumsa SLS, peannsyemas B
pamkax npoekra EM-1, noayumaa Ha3BaHue
Block |. OHa 6yaeT MMETb rpy30NOAbLEMHOCTb
He MeHee 77 TOHH; KOMMAEKTaLMsA CUAOBOM
YCTAHOBKM NpPeAyCMaTpmMBaeT HaAMuue ABYX
TBEPAOTONAUBHbBIX YCKOPUTEAEN U 4YeTblpex
XWAKOCTHbIX PEeaKTUBHbIX ABUratenen RS-
25. CnytHunkn Cubesat cpasy e nocae or-
AEAEHUA KOpabAsi OT MOCAEAHEN CTyrneHu
HOCUTEAS] U ypaneHWst ero Ha bHesonacHoe
pacctosiHue 6yayT BblOPOLLEHbI creuranb-
HbIMW MPYXUHHBIMW MEXaHu3MamMKu K pas-
BEPHYTbI B pabouyto KOHOUrypaLuio.

www.universemagazine.com
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loAroToBKa MUCCUM K acTepoupy

abopatopusi PEaKT1BHOTO ABWXE-

HuA NASA (Jet Propulsion Laboratory,

Pasadena, California) Bbibpana ueTbl-
pe KOMMaHWU AN MPOBEAEHWUA MPOEKTHbIX pa-
60T B pamkax MOArOTOBKM Muccum  ARRM
(Asteroid Redirect Robotic Mission), npeaycmar-
puBatollelt  3axBaT  HEOOAbLLOTO  acTepon-
A8 W TPaHCMOPTUPOBKY €ro Ha AyHHylO Op-
6uty, raAe K Hemy npubyAeT MUAOTUPYEMBbIN
KOCMUUECKUI1 kopabab.t OaHa M3 0cobeHHOCTEN
MWCCUU — ABUrateAbHasi YCTaHOBKa «ByKcupyto-
Lero» annaparta AOAKHA MCMOAb30BaTb B Kaye-
CTBE WCTOYHWKA 3HEPTUM COAHEYHbIE BaTapeu.

B cnucok yuyacTHMKOB Mpoekta BKAOUYeHbl Lockheed Martin
Space Systems (wrat Konopapo), Orbital ATK (BupaxuHus), a Takxe
kaAMdpopHuickne Boeing Phantom Works 1 Space Systems/Loral.

ARRM sBasieTca yacTbto nAaHa NASA no MCMOAB30BaHUIO OKOAO-
AYHHOTO npocTpaHcTBa (06AacTh Mexay 3eMaeit 1 opbuTor AyHbl) Kak
MOAMIOHa AAS OTPABOTKM ByAYLLIMX MUAOTUPYEMbIX MOAETOB 3a Mpee-
Abl HU3KMX OKOAO3EMHbIX OPOUT, C AQABHEWLLIMM NEPEXOAOM K NAGHUPY-
eMbIM areHTCTBOM nonetam k Mapcy. Ctpaterns Bolbopa y4acTHUKOB

1 BMB Ned, 2013, cTp. 24; Ne8, 2014, cTp. 24

A B03MOXHbIN BUA, KOCMUYECKOFO annapara
muccuun ARRM.

NPOEeKTa NpeAyCcMaTpUBaET UCTIOAL30BaHUE MOLLL-
HOro NPOMbILIAEHHOTO noteHuuana CLLA anst mu-
HYMUK3aLMKU PACXOAOB Ha peanr3aLmio NpoeKTa.
OHa BkAtouaeT B cebsi AByX3TarnHyro npoLeAypy
3aKynKK «MexnaaHeTHoro Bykcvpa» ARRM. Ha
nepBOM 3Tare NPoeKTMpoBaH1e ByAeT ocyLlecT-
BASITbCA Ha 6a3e HapabOoTOK asapPOKOCMMUECKON
MPOMbILLUAEHHOCTU MPU TECHOM COTPYAHUYECTBE
C NPOEKTHbIMU oduncamu JPL B nAnaHe nopsepx-
KW OMTMMAAbHOTO BapuaHTa Muccuun. Ha BTopom
aTane, y4yacTHMKaMK KOTOPOro CTaHyT nobeauTe-
AV IEPBOTO Typa KOHKYPCHOro otbopa, HauHeTcs
KOHCTPyMPOBaHWE «B METAAE» U AETHbIE UCMbITaHWS annapara.

B npouecce 1cnbiTaHUi NAGHUPYETCS BbIMOAHUTbL PAA ACMOHCTPALIM-
OHHbIX NoAeToB. Ocoboe BHUMaHWE ByAET YAEAEHO UCTIOAL30BAHMIO HO-
BOr0 BapMaHTa COAHEUHbIX INEKTpUUECKUX ABuratener (SEP), B 20 pa3
6onee adpdEKTUBHBIX NPKU pabote B IyHBOKOM KOCMOCE, YEM CyLLIECTBY-
fOLLIME MOAENM, a Takxke OTpaboTKe NMPoLeAypbl 3axBata U TPaHCropTH-
POBKM BOABLLIMX MOAE3HbBIX HArPY30K (M3BAEUEHHSI BanyHa Maccoi Ao 20
TOHH C MOBEPXHOCTU acTePOMAG U AOCTABKM Er0 K MUAOTUPYEMOMY KOpa-
60 Ha OKONOAYHHOW 0POUTE). ITU UCTIbITAHMS CTAHYT COCTABHOM YaCTbO
KOMIMAEKCHbIX OrepaLmii ¢ yuacTueM B HUX IKMMaxen U poboTU3UpPOBaH-
HbIX TPAHCMOPTHbIX CPEACTB.

Me:XnnaHeTHble MMCCUM, NNaHupyembie #o 20201T.

2016

ExoMars Trace Gas Orbiter, EDM lander ESA, Poccus

Mapc Op6uTanbHLIN annapar, NocaAo4Hblil Moayb

(npepnonaraemas para crapta 14 maprta 2016 r.)

OSIRIS-Rex CLLA Actepoup 101955 Bennu  Bo3Bpatyexue npo6 Ha 3emnio (ceHTa6pb 2016 r.)
Astrobotic Technology CLA, finoxus JlyHa MepBblif YaCTHbIN NOCAA0YHBIA MOAYNb U
nyHoxop (BTopas nonosuHa 2016 r.)
2017
BepiColombo ESA, inonua Mepkypuit Op6uTanbHbIiA annapar
YanppasnaH-2 Wupuna Jlyna Op6uTanbHbIiA annapar, NYHOXoA
Yauba-4 Kutan JNlyHa Op6uTanbHBIN aNnapar, JIYHOXop,
YaHba-5 Kutan JlyHa Bo3epaueHue npo6 Ha 3emnio
SELENE-2 AnoHus Jlyna Op6uTanbHbIiA annapar, neHeTparopsl
Aputba Uupua ConHue WUccneposanmna ConHua
2018
InSight CLUA, Tepmanusa, ®paHyms Mapc MocapouHbIN MOAYNb
Solar Probe Plus CLIA ConHue MakcumanbHoe conmxenme ¢ ConHuem (0,04 a.e.)
SoLo ESA ConHuye WccnepoBanusa ConHua
Exploration Mission 1 CLUA OKononyHHasA opbuTta BecnunotHble ucnbiTaHUsA Kopabns Orion
ExoMars rover ESA, Poccus Mapc Mocapo4HbIN MOAYNb U MAPCOXOA,
International Lunar Network CLIA Jlyna MocapouHbIN MOAYNb
JlyHa-Mmno6 (JlyHa-25) Poccua JNlyHa Op6uTanbHbIA annapar, N0CaAouHbIA MOAYb,
neHeTparopsl
JlyHa-Ino6 (JlyHa-26) Poccus JlyHa Op6uTanbHbIN annapar
2019
SLIM AnoHuna JlyHa MocapouHbIN MOAYNb, IYHOXOA
Jlyna-Pecypc (JlyHa-27) Poccus JlyHa MocapouHblit MOAYNb
2020
YaHb3-6 Kutan JlyHa BosepaueHue npo6 Ha 3emnio
Mars 2020 rover mission CLUA Mapc Mapcoxop
Mars sample return mission CLUA, ESA Mapc Bo3epaueHue npo6 Ha 3emnio
Anb-Amanb 06beauHeHHbie Apabckue Imupatbl  Mapc Op6uTanbHbIi annapar

MeBpanb 2016

BceneHHas, NpoCTpaHCTBO, Bpems]
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MEPUKAHCKUM Mapcoxop Curiosity*
npoaAoAXaeT paboty B paioHe nec-
YaHbIX AtOH Y MOAHOXbA ropbl LLapn
B kpaTepe fenna. 19 sHBaps ¢ NOMOLLbHO Ka-
mepbl MAHLI (Mars Hand Lens Imager) Ha
KOHLIE BbIABWXHOW LUTAHIX annapara 6bino
OTCHATO 57 OTAEAbHbIX U300PAXEHWH, U3 KO-
TOPbIX rpynna COMPOBOXAEHUS MUCCHUU CO-
CTaBWAA MaHopaMmy, BKAKOUAIOLLYO B cebs
«@BTOMNOPTPET MOBUALHOM AaBOPATOPHU.
McenepoBaHWe rpynnbl aKTUBHbBIX AKOH
BaHboas (Bagnold Dunes)? npoponxaeTcst
yxe 6oree ABYX MeCALEB, B TEUEHUE KOTO-
PbIX YYEHbIE, B YACTHOCTU, NbITAKOTCSH BbIsi-
BUTb 0COBEHHOCTH aTMOCHEPHBIX MOTOKOB
B PErMOHE U OMPEAEAWUTb YCAOBUSA NEPEHO-
ca nblAeBbIX YacTuLl. C 31O LeAblo poBep
3aHumaeTcst cbopoM U npocerBaHuem 06-
pa3LoB MapCcHaHCKOro necka.
[locAne 3aBeplieHUA CbeEMKM NaHo-
pambl Curiosity paspylnA Kpaw AtOHbI
«Hamunb» (Namib) v B3aA Tpu Npobbl Be-

+ BMNB Ne8, 2012, cTp. 12
2BMB Ne12, 2015, ctp. 14

N . 4 -

{

""1“‘.-\-—-‘\*“4 e

Iﬂ’:’: il

.

% L

LecTBa. B xope otbopa TpeTbero obpasua
22 sHBapSA BO3HMKAM NpobaeMbl ¢ Npobo-
0TOOPHBIM MEXaHWU3MOM, MO3TOMY BCHO NMO-
CAEAYIOLLYHO HEAEAD KOMAaHA@ MapcoxoAa
6blna 3aHATa yCTpaHEeHneM HeucrnpaBHO-
cTh. Mo KaKoW-TO MpUUMHE YacCTb TPETbEN
npobbl ocTanacb BHYTPU YCTPOWCTBA Ha
KOHLE MaHUNyAAaTOpa. ABTOMATHKa oTpe-
arvpoBana Ha 3TO HeMnpeABMAEHHOE Co-
6biTEe B LUeAOM MNpPaBUAbHO, OTKAKOYMB
NPUBOA W NPEKPATUB AAAbHEWLLEE UCMOAb-
30BaHuWe YCTPOMCTBA.

Bo Bpems npoBeaeHUs pauMarHocTuye-
CKUX MpOUEAYp rpynna COMpPOBOXAEHUA
MUCCUWU TMPOAOAXKAAE MMOAyYaTb WHOOP-
Mauukro OT UHCTPYMEHTOB AWCTaHLUMOHHO-
ro 30HAMPOBAHWA Ha MauTe MapCcoxoAa
1 060pyAOBaHUS AN MOHUTOPUHIA OKpPY-
Xarouen cpeabl. B uyactHocTH, ocyuiect-
BAAINCA MOCTOSIHHbIM KOHTPOAb BUAUMOCTU
HEKOTOPbIX AeTaAeVI NOBEPXHOCTU NMAAHETbI
C LEAbIO UCCAEAOBAHUS 0COBEHHOCTEN Ne-
PEeHOCa MbIAKU MOA AeVICTBMeM BeTpa.

Mpn HabAOAEHUAX cCrieLMarucTamMm ak-

V3ot «aBTONOPTPET» Ha (hoHe AloHbl «Hamn6»
mapcoxop Curiosity caenan 19 ansaps 2016 r.

TUBHbIX NbIAEBbIX AIOH — NEPBOr0 UCCAEAO-
BaHUWsi NOAOBHOIO poAa, MPOBEAEHHOTO 3a
npeaeramu 3eMAM — MOAYYEHa MHTEpec-
Helwas MHGopmaLma o0 npoLeccax nepe-
MeLLEHWS MbIAV HA MOBEPXHOCTU MAAHET
C paspexeHHor atMochepon WM cpaBHU-
TeAbHO cnaboll rpaBwTaumen. K Hactos-
LLLeMYy BPEMEHU OMPEAEAEHbl CAeAYHOLLIME
BO3MOXHblE€ WCCAEAOBATEAbCKME MOAUTO-
Hbl AN OYEPEAHBIX 3KCNEPUMEHTOB ¢ by-
POBOWM YCTaHOBKOW Mapcoxopa M cbopa
NopoLIKOO6pasHbIX 06Pa3LOB KOPEHHbIX
MapCHaHCKMX MOPOA.

Curiosity pooctur noaHoXus ropbl LWapn
B 2014 r., COBEPLUNB AAUTEAbHbIV Nepe-
XOA K Hel MocAe MAOAOTBOPHOTO UCCAEAO-
BaHUsi OOHaXeHU BOAM3M MOCAAOUHON
naowaak. CAoUCTble MOPOALI Y OCHOBa-
HWUA rOpbl NO3BOAMAM KOMaHAE MapCcoXo-
A U3YUnTb UCTOPUIO M3MEHEHMI YCAOBUM
ApeBHero Mapca — OT BA@XHbIX, BMOA-
He BAaronpuATHLIX AAA MOSIBAEHWUSA U 3BO-
AHOLMU MUKPOOHOM XM3HU, A0 HbIHELIHUX
XECTKMX U 3aCyLLIAUBbIX.
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exnaaHeTHbI annapat Juno (NASA), HanpaBAAOLLMii-

ca K HOnutepy, 3 deBpana 2016 r. ycnewHo BbIMOAHWA

NPEANOCAEAHUI Nepes NPUOLITUEM K LeAM MaHeBp
AN KOpPpPEKUMK Tpaektopuu. bopTtoBaa ABurarenbHas ycra-
HOBKa BkAtOuMAach B 14:38 UTC, U3MeHMB CKOPOCTb 30HAQ
Bcero Ha 0,31 m/c 1 3atpatnB Ha 310 MeHee 0,6 Kr TonAMBa.
Bo Bpems maHeBpa Juno HaxOAMACA Ha PacCTOAHUU OKOAO
82 MAH KM OT KpynHewLien naaHeTbl COAHEUHOM CUCTEMbI; OT
3eMAM ero oTAensino 684 MAH KM. PUHaAAbHas KOPPEKLMSA 3a-
naaHupoBaHa Ha 31 mas.

Tpems HepeAs MU paHee aBTOMaTUYECKUIA Pa3BEAUMK NMOBUA
cBoeobpasHblii pekopA: 13 aHBapsi B 19 yacoB No BCEMUPHOMY
BpemMeHU OH yaanmAacs oT CoAHLa Ha 793 MAH KM — 3T0 MaKCUMaAb-
HOEe reAMOLEHTPUYECKOE PacCTOAHUE AN KOCMUYECKKUX annapaTtos,
3HeprocHabXeHne KOTOPbIX OCYLLECTBASIETCA OT (GOTOraAbBaHWue-
CKUX MaHeAen (CoAHeuHbIx BaTtapeit). MpeabIAYLLIMM PEKOPACMEHOM
ObIA «MOCA@HHKK» EBPONENCKOro KOCMUUYECKOTO areHTcTBa — 30HA
Rosetta, B oktsi6pe 2012 r. no nyTv K komeTte YyptomoBa-TepacrmeH-
KO (67P/Churyumov-Gerasimenko) npolueawnii adennin ceoen op-
6WTbl Ha PACCTOSIHMM 792 MAH KM OT HaLLIEro CBETUAA.?

Juno, 3anyweHHbi B 2011 1., SiBAAETCS NEPBbIM annapaToMm,
npeAHa3HaYeHHbIM AAS PaboTbl Ha TAKOM 6OALLLOM PaCCTOSHUM OT
COAHLA C UCNOAL30BAHUEM SHEPTUM €0 U3AYUYEHWUA AN INEKTPOMK-
TaHus 6opToBOro obopypoBaHus. MoatoMy NAOLWAAb MOBEPXHOCTH
COAHEYHbIX baTapei 30HAA AOCTATOUYHO BeAWKa. lNpu obLuein mac-
ce cBbiwe 3600 Kr oH UMeET TpU 9-METPOBbLIX NAHEAU, KaxXAaa 13
KOTOPbIX BecuT noutn 115 kr n coctout n3 18 698 otaenbHbIX ¢O-
TOraAbBaHWYECKUX SAEMEHTOB (MaTepuan — KPeMHWUMA U apCeHus
ranaus). B okpecTHoCTAX 3eMAM OHUM COCOOHbI CYMMapHO reHepu-
poBaTb npumepHo 14 kBT anekTpuuectBa. Ho BbipabaTbiBaemas
MOLLHOCTb NPONOpLUOHaAbHa MaAatoLLEeMy CBETOBOMY TOTOKY, B
CBOO ouepeAb, ocrnabeBatoLLeMy NpU YAAAEHUK OT UCTOUHKKA CBe-
Ta MO KBAAPaTMYHOMY 3aKOHY. JTO 3HAUWT, YTO B parioHe Op6UTLI
HOnutepa, HaxoadALeroca ot CoaHLa BMNATEPO AaAblle, Yem Halua
NAaHeTa, Ha eAMHULY NOBEPXHOCTU eXEeCeKyHAHO napaeT B 25 pas
MeHbLIEe (OTOHOB, HECYLUMX APAroLEHHYK 3Hepruto. UHxXeHepbl
MWCCHUU HAAEKTCA Ha ee GMHAAbHOM CTapMK MOAyYaTb HE MeEHee
500 BaTT, YEro AOAXHO ObITb BMIOAHE AOCTATOUHO AAA SDDEKTUBHOM
paboTbl Bcero 60pTOBOro Hay4HOro 060pyAOBaHMS.

Ao Juno B CTOAb YAQAEHHBIX WM CYpOBbIX 06AacTsix COAHEUHOW
cucteMbl NobblBaAM BCEMO AWLIb BOCEMb KOCMWUECKMX annapa-
TOB (BCe aMepuKaHckue). Ha HUX 6bIAM YCTAaHOBAEHbI NMAYTOHUEBbIE
PaAMOM30TOMNHbIE TEPMOSAEKTPUUYECKUE TEeHepaTopbl, MOLLHOCTb
KOTOPbIX HE 3aBUCHUT OT FEAMOLEHTPUYECKOTO PacCTOAHUA, HO Mo-

1 BMB Ne8, 2011, ctp. 22
2 BMB Ne10, 2012, ctp. 25; Ne10, 2014, cTp. 20

Kocmuueckuit annapar Juno, craproBasiumii B 2011 r., npubyAET B OKPECTHOCTH
lOnuTepa B 2016 r. ANA N3y4eHNA rUraHTCKOM NAHETbI C INIMNTUYECKOH
nonApHoil opouTLI. OH OCYLLLECTBUT MHOTOKPATHBIE NPOXOXKACHUA MEXAY
NnaHeTou 1 ee MOLLHbIMU BHYTPEHHUMU PafAUaLlUOHHBIMU NOACAMU Ha BbICOTE
okono 5000 KM Haj BepxHeii KpOMKOIi 061a4HOro NOKPOBa.

CTeNeHHO NapaeT co BPEMEHEM — MO Mepe pacnapa pPapuoaKTuB-
HbIX M30TOMOB. MCNoAb30BaHKUE C 3TOM LIeAbIO GOTOraAbBaHUUYECKMNX
naHeAel CTan0 BO3MOXHbIM OAaropapsi MOSIBAEHWIO MOAYMNPOBO-
AHWKOBbIX 3AEMEHTOB C NOBbIEHHbIM KOIPOULUMEHTOM MOAEIHOTO
AEVICTBUSA, CO3AAHUIO aHeprocbeperaowmx nprnbopos, BbICOKOID-
GEKTUBHbBIX CUCTEM CBS3M M Hay4yHOro 060OpyAOBaHUSA, a Takxe To-
My, UTO 30HA ByaeT paboTaTb Ha NOASPHOKM opbuTe BoKpyr KOnuTtepa
M Ha NPOTAXEHUW 16-MecAYHOM NEPBUUYHON MMCCUM He MonapeT
B ero TeHb. MakcrmanbHoe paccrtosiHue mexay CoaHuem 1 Juno po-
CTUTHET NoUTH 832 MAH KM, HO M TOTA@ MOAYYAEMOMN SHEPTUM AOAXK-
HO XBaTUTb AAS MOAHOLIEHHOTO GYHKLIMOHMPOBAHMSA MOCAEAHETO.

MpuMMeHeHWe COAHeuHbix Gatapeit BMECTO PaArOM30TOMHbIX
MCTOYHMKOB OKa3aA0Cb BbIFOAHBIM HE TOABKO C 3KOAOTMUYECKOM TOY-
K1 3PEHMA: YMCTO GUHAHCOBbIV BbIMIPbILL MO CPABHEHUIO C NPEAbI-
AYLUMMUN «AAABHUMU pa3BEAUNKAMM» COCTAaBUA nopsaaka 5%.

Juno pocturHet HOnutepa 4 uiona 2016 r. B TeueHne caepyto-
LLMX MOAYTOPa AET OH coBepLMT 33 0bopoTa BOKPYr camoi 6oAb-
LLIOV NA@HETbI Mo opbute ¢ nepruoaoM 14 CyToK U NEPULIEHTPOM Ha
BblcoTe 0Kono 5000 KM Hap BEPXHEN rpaHULEN IONMUTEPUAHCKKX 06-
AakoB. Mpeanoaaraetcs, uto annapat byaeT usydatb NoAsipHble CU-
AHWA U CMOXET 3arAsHyTb NOA 0OAAUHbIN MOKPOB, @ TAKXE NMOMOXET
Ham 60AbLLE y3HATb O NMPOUCXOXAEHWMU ra30BOr0 MMraHTa, CTpyKType
ero atMmocoepbl U MarHUTocHepbI.

NASA/JPL-Caltech

PEKOMEHAYEMAS KHUTA

1100. Mo MapcoHc «Kak yHUUTOXUTL BeeaeHHyto U elle 34 UHTEepecHbIX cnocoba npuMeHeHUs GU3NKM».

XoTuTe y3HaTb, KAk CNacTi MAAHETY OT IHEPreTUYECKOTr0 KpU3KCa, UCNIOAb3YS IHEPTUI0 BaKyyMa, Kak ynpaBAAiTb 3EMHbIM KAK-
MaToM, 4T06bl U36aBUTLCA OT 3P HEKTOB rO6AALHOTO NOTENAEHUS, U KaK OTpaXaTb aTaku acTepouA0B-youiiL, nopo6HO bprocy
Yunaucy? Torpaa npouutaiite aty KHUry. Bbl noAyuuTe BaXkHble HaBbIKM BbDXKMBAHUA: Hanpumep, y3HaeTe, Kak BblAepXaTb yAap
MOAHWM, KaK BbDXMTb BO BPEMS 3€MAETPACEHUS U KaK He NPEBPATUTLCA B CNAreTTH, NONaB B UEPHYHO AbIPY. A eLle 0TKPOeTe AN
cebs Koe-Kakue npocTble, cTapble, HO yBAEKaTeAbHbIE BELM — Hanpumep, Kak NpeBpallatb CBMHEL, B 30A0TO, A0OpaTbca A0
LeHTpa 3eMAM, B3AaMbIBaTb CyNepHAAEXHbLIE CEKPETHBIE IWHQPbI U NPEACKa3bIBaTb CUTYaLUI0 Ha GOHAOBOM PbIHKE C MOMO-
Wbt GU3KuKKU. XoTUTe 06pecTH BAACTb HAA MUpom? Bnepep, Bce B BalLux pykax!

MoAHbIN NepeyeHb KHUT, HaAMuKe, LieHbl www.3planeta.com.ua uau no tenedony (067) 215-00-22
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CONHEHHAS CUCTEMA. HOBOCTI

Konbua CaTypHa nerue, uem KaxRyrcd

OBCEAHEBHbIN OMbIT MOACKa3bIBaET,

YTO HENnpo3payHblii MaTepuan AOA-

XEH copepxaTtb GOAbLLE BeLLECTBA,
yeM npo3padHbli. Hanprumep, B MyTHOW BO-
A€ (MO CPaBHEHMIO C YMUCTOM) NPUCYTCTBYET
60AblLE B3BELUEHHbIX TBEPAbIX YacTul. M3
TaKWUX COOBPaXeHUn MOXHO BbIAO Obl MpeA-
MOAOXMWTb, YTO KOHLEHTpauMa BellecTBa
B yuacTkax koael, CaTypHa, Xyxe nponycka-
IOLLMX CBET, BbIllE, YEM B TEX, KOTOPbIE Ka-
XyTcst 6oaee nNpo3payHbIMU.

Ho nopo6Hble MHTYUTMBHbIE COOBpaxe-
HUS He BCeraa CrnpaBeAAMBbl. Takow Bbl-
BOA MOXHO CcAeAaTb MO MTOram HeAaBHMX
MCCAEAOBAHMI KOAbLEBOW CUCTEMbI MAa-
HeTbl KOCMM4YeckMM annapatom Cassini,
KacarLwmxcs B OCHOBHOM KOAbLa B — Hau-
6oAee SIPKOro M MPo3payHoro U3 BCEX ca-
TYPHUAHCKKUX KoAel.* BbiBOA cornacyetcs ¢

1 BMB Ne4, 2004, ctp. 24; Ne4, 2008, ctp. 14

Dlenenue Konom6o

pesyAbTaTamu NPeAbIAYLLMX UCCAEAOBAHUIA.
Mpu TOM, YTO HEMPO3PAYHOCTb KOAbLLA
B MeHsieTca B WUMPOKKX Npeaenax no Bcewn
€ro LUMpUHE, KOAMYECTBO MaTepuanra (ne-
AAIHbIX  OOAOMKOB METPOBbLIX Pa3MepoB)
TaM OTAMYAETCS HECYLLECTBEHHO. YueHble
BrepBble «B3BECMAM» MOYTU Henpo3pay-
HbIV LLEHTP KOAbLIA — OMPEAEAUAUN MAOTHOCTb
€ro BelLEeCcTBa B HECKOAbKUX MeCTax MnyTtem
aHaAM3a CrupanbHbIX BOAH MAOTHOCTU. JTn
MeAKOMacLUTabHble KOoAbLieobpasHbie 06-
pa3oBaHWsi MOABASIOTCS MpPW rpaBuUTaLy-
OHHOM B3aMMOAEWCTBMU YaCTUL, KOAbL@
C nAaHeTon. CTPYKTypa KaXAOW BOAHbI Ha-
NPSMYHO 3aBWUCUT OT CPEAHEN Macchbl marte-
pvu B 06AaCTH, TAE OHa HAXOAMUTCS.
McecnepoBaHue  pacnpeseneHus Mac-
Cbl B KOAbL@x CaTypHa MOMOXET yTOUYHUTb
MX BO3PACT: MEHEE MACCUBHbIE U3 HUX 3BO-

AFOLMOHMPYIOT BbiCTpEe, YeM Te, KOTopble
copepxat bonblle BellecTBa. Takum obpa-
30M, CamMoe «Aerkoe» KoAbLo B, no-sBnanmo-
My, OTHOCWTCA K Haubonee MOAOABIM — ero
BO3PaCT MOXET COCTaBAATb BCETO HECKOAb-
KO MUAAMOHOB AET (HUUTOXHYIO BEAUYUHY MO
Mepkam COAHEYHOM CUCTEMDbI).

«B HacTosillee Bpems €elle He COBCEM
MOHATHO, KaK PErnoHbl C OAMHAKOBbLIM KO-
AMYECTBOM Marepuara MOryT WMMETb pas-
HYIO MPO3payHOCTb. BO3MOXHO, 310 CBA3aHO
C pa3mMepoM MAM MAOTHOCTBIO OTAEAbHBIX Ya-
CTWL, UAW 3TOT 3GDEKT 0OYCAOBAEH CTPYKTYPOM
KOAbL@», — CUUTAET BEAYLLIMI aBTOP UCCAEAO-
BaHWSA, COTPYAHWK TpPynnbl COMNPOBOXAEHUWSA
muccun Cassini MatTbto XapMaH U3 YHuUBEp-
cuteta wrata Anpaxo (Matthew Hedman,
Idaho State University). Ero koanera ®ua Hu-
KOACOH 13 KopHeAbckoro yHusepcuteta (Phil

V¥ Tonoca, «Bblpe3aHHaaA» U3 NAHOPAMHOro CHUMKa CaTrypHUAHCKUX Kosel, KOTOprﬁ 6b1n cOCTaBNeH No AdHHbIM
KOCMUYeCKoro annapara Cassini. YKa3aHbl Ha3BaHUA OCHOBHbIX AeTanei U ux paccToaHue OT LeHTpa njiaHeTbl.

Dlenexue Makcsenna

22,000 km

BoadaHou nea — rmaBHbIM KOMNOHEHT NMNyToHa

300paxeHwsi, MOAYUYEHHbIE CMEKTPOCKOMUYECKUM WMHCTPYMEH-
Tom LEISA (Ralph/Linear Etalon Imaging Spectral Array) kocmu-
yeckoro annapata New Horizons, noka3biBator, 4to Ha lNayToHe
B BOABLLIKMX KOAMUECTBAX NMPUCYTCTBYET BOASHOM A€A. TOT PE3YALTAT He
CTaA HEOXMAAHHOCTBIO AN YUEHbIX, OAHAKO TeNepb OHW UMEKOT B CBO-
€M PacnopsXXeHNU AOCTATOUHO AETAAbHYIO KapTy pacnpeAeneH s AbAa
MO MOBEPXHOCTU KaPAMKOBOM NAaHETbI. Ee yaanoch COCTaBUTb Ha OCHO-
BE CHUMKOB, cAeAaHHbIx 14 nona 2015 r. ¢ pacctoaHus 108 Tbic. KMm.
MAyTOHWMaHCKOEe NoAyLLapue, NOBEPHYTOE B TOT MOMEHT K KaMepam
annapata, 6bIA0 ABaXAbl OTCKAHWPOBAHO C 15-MWHYTHBIM MHTEpBa-
AOM. Pe3yAbTaToM AanbHENLLIEN KOM-
NbOTEPHOM 06PabOoTKK CTaA MaccHB
AQHHBIX, COAEPXalLUMX CreKTpaAb-
HYH0 MHGOPMALMIO O KaXAOM MUK-
cene uM306paxeHusa. Hepoctatkom
MCMOAB30BAHHOM TEXHONOTUU SIBAS-
€TCA TO, YTO AVHWUWM OTPAXEHWsI BO-
ASIHOTO AbA@ MACKUPYHOTCS TBEPABIM
metaHom CH,4, nostomy ¢ ee nomo-
LI MOXHO OBHaPYXMTb PErvoHbI
C 0c060 BbICOKAM COAEPXaHWEM
BOAbl (OHM MOKa3aHbl Ha AEBOM
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A Pacnpepenenue nbaa no nosepxHoctu MaytoHa.

n3obpaxeHun). Cnpasa NpMBEAEH «CyMMapHbI» BUA MAYTOHA B CMEK-
TPaAbHbIX AMHUSIX BCEX OCHOBHbIX AETYUMX COEAMHEHWI, COAEPXKALLMX
BOAOPOA. Pabouasi rpynna MUCCUM MPOAOAKAET €ro YTOUHATL Ha OC-
HOBaHMM HOBOM MHbOPMAaLIMK, NOCTynatroLLer ot 30HAa New Horizons.

BoasHOM Aep Ha TAYTOHE MrpaeTr PoAb «OCHOBHbIX» MOPOA (Hamno-
poBMe CUMAMKATOB M aAtOMOCHMAMKATOB Ha CKAAMCTbIX MAQHETaX 3eM-
HOW rpynmnbl) — 3AEMEHTbI peAbeda, COCTOALLME U3 Hero, HanmeHee
NOABEPXEHbI U3MEHEHUAM CO BPEMEHEM. XOPOLLO 3aMETHO, YTO OH
BbIXOAMT Ha MOBEPXHOCTb B OCHOBHOM B HXXHOM MOAYLLAPUM KapAK-
KOBOW MAG@HETbI, 38 UCKAOUEHNEM Hanbonee CBETAbIX 0OAACTEN, OTHO-
cAwmxea K «PaBHUHe CryTHUKa», rae
AEASIHYIO KOPY YKPbIBAET TOACTbIN
CAOM OTAOXEHWI TBEPAOrO as3oTa.
MpUumnHbI, Bbi3BaBLUME «OOEAHEH-
HOCTb» 3THM KOMIMOHEHTOM CEBep-
HOr0 MOAYyLLApKSA, NOKa HE COBCEM
MOHSATHbI; BO3MOXHO, 3A€Ch Ha Mo-
BEPXHOCTU  CKOMWAUCb  HEAETyune
OpraHWyeckMe noAMMepbl, obpa-
30BaBLUMECH NPU pacnape MeTaHa
noA AEWCTBUEM YABTPAPHUOAETOBOTO
n3nydeHuns ConHua.

Ko LUeHTpaums BOASHOro nbaa

www.universemagazine.com
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Nicholson, Cornell University, Ithaca, New
York) pobaBasieT: «BHeLIHOCTb MHOrAG 0OMaH-
uuBa. BoT xopoLuas aHanorus: TyMaHHbIN Ayr
MOXET BbIrAIAETL BOAee Henpo3payHbIM, YeM
6acceliH, xota Boaa B HacceiHe NaoTHee U ee
Tam HaMHOro HoAbLLE».

Bce naaHeTbl-ruraHtel COAHEYHOW Cu-
ctembl (Onutep, CatypH, YpaH 1 HentyH)
MMEIOT KOAbLIEBbIE CUCTEMbI, HO CaTypHUaH-
CKME KOAbLIA CPEAU HUX SIBHO BbIAGASOTCA.
OTBET Ha BOMPOC, NOYEMY OHU Takue 60oAb-
LIMe U SIPKME, BAXEH AAS MOHUMAHUS TOTo,
Kak OHM 06pPa3oBaAvChb WM 3BOAKOLIMOHWMPO-
BaAW. AAsi yuyeHbIX MAOTHOCTb MaTepuana,
«yMaKOBAHHOTO» B KaXAOM CEKLMU KOAEL,
ABASIETCA KPUTUUECKUM HaKTOPOM B Onuca-
HMK NPOLLECCOB UX GOPMHUPOBAHUSI.

B 6oaee paHHEM MUCCAEAOBAHWMM une-
Hbl paboyen rpynnbl KOMMO3UTHOTO MHOPa-
KpacHoro cnekrpomMeTtpa Cassini BbIABUHYAU
NPEANOAOXEHWE, UTO B KOAbLe B BoobLle
MOXET ObITb MEHbLLE MaTepurana, YemM CU-
TanoCb paHee. HOBbIV aHaAM3 CTaA NepBOK

MOMbITKOW HEMOCPEACTBEHHOTO U3MeEPEHUs
MAOTHOCTU BELLLECTBA B 3TOM PErMOHE.

McecnepoBatenn obBHapyXuAW, uTo 06-
LLan Macca KonbLia B okasanacb HeOXMAAH-
HO HU3KOM. 3TO CTAaA0 BOALLLUM CLOPMPHU3OM,
MOTOMY YTO HEKOTOPbIE €ro YacTu Ha nops-
AOK Henpo3payHee COCeApHero konbua A. B
TO X€ BPEMS MacChbl KOAEL, OTAMYAIOTCA B
ABa-TPM pasa. HecmoTps Ha 310, yYeHble No-
Aaratot, 4to Ha camoM AeAe B KoAbLie B co-
AEPXWTCS OCHOBHas 4acTb BellecTBa BCeN
KOAbLEEBOM cucTembl CaTypHa. Ee «B3Be-
LUMBAHMEM» CeNuYac 3aHATO HECKOAbKO
Hay4YHbIX KOAAEKTMBOB, MNapPaAAEAbHO Mbl-
TaIOLLMXCA KaK MOXHO TOUYHEe OMPEeAEeAuTb
mMaccy camou naaHetbl. B 2017 r. Ha 3a-
KAOUUTEABHOM 3Tane muccun Cassini 6y-
AET MPEANPUHSTA MOMNbITKA M3MEPWUTb 3TOT
napameTp ¢ MakCMMaAbHO BO3MOXHOW TOY-
HOCTbI0, ANl YETO KOCMUYECKMI annapar Ha-
NPaBaT B NPOMEXYTOK MEXAY BHYTPEHHWUM
KpaeM KOAeL, U BEPXHEWN rpaHULIEN caTypHU-
aHCKoM aTmocohepbl.

Denenue lNoiireHca

117,580 km

lleneHue
Kaccuuu

conHe4yHAS cucTeEMA. Hosoctn T

V' CarypHuaHCKoe KonbLio B cunTaetcs cambim
Henpo3payHbiM. Ha 3ToM M306paXkeHuUu, NonyYeHHOM
30Hg0M Cassini ¢ HeocBeLLEeHHOI CTOPOHBI KoJlel, 0HO
KAYKETCA NOYTH YepHbIM
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DleneHue IHKe Nlenenue Kunepa

ILOTY
140,220 km  F

Ha Kapone Gbin noaneAHbIA OKEaH

a XapoHe — KpynHeu-

lwem  CnyTHWKe  Kap-

AMKOBOM NAQHETbI
MAYyTOH — Korpa-To 6bIA MOAMO-
BEPXHOCTHbIM OKeaH, KOTOPbIM
AABHO 3aMep3, Bbi3BaB Xapak-
TEPHYO AedOopMaLmio MOBEPX-
HOCTW. Ee cAeabl XOpPOLLIO BUAHBI
Ha CHUMKaX, CAEAAHHbIX aMepu-
KaHCKMM 30HAOM New Horizons
15 uona 2015 r., BCkope no-
CAE MaKCHMAAbHOIO COAMXKEHUS

Aoplied Physics
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HO YBEAMUMBLUWCb B O6bEME.
B pesyabTrate BHeLWHsA 060A0Y-
Ka «pa3opBanacb», U Ha NOBEPX-
HOCTU MOAIBUAWUCH XapaKTepHble
AETaAK (YLLEeAbsi U 0OPbIBbI), KO-
TOpble Mbl BUAUM CEFOAHS.

Ha npuBEAEHHOM CHUMKE,
caenaHHom kameporn LORRI 3a
40 MUHYT A0 cOAMXKEHUsI ¢ Xa-
POHOM C pacctoaHusa 78,7 TbiC.
KM, NOKa3aH cermeHT «Pasaoma
fAcHoctn» (Serenity Chasma) —

Llikana
BbICOTbI

12km
. 0

C 3TUM HEBECHbBIM TEAOM.

XapoH MMEET CAOXHYHO CU-
CTEMy TEKTOHMYECKMX Pa3no-
MOB, KOTOpas BKAOUAET rpebHHu,
YCTYNbl ¥ AOAMHBI (MHOTAG AOCTU-
ratowme rybuHbl 6oree 6 Km).
Xapakrtep ero NoBepXHOCTU Mo-
Ka3blBaeT, UTo B MPOLUAOM OHa
paclmpsaAach U pacTsrMBanach,
NPUYMHOW uyemy ObIAO pacLLu-

MeBpanb 2016

peHWe Hepp 3TOro CrnyTHUKa. Ha
PaHHUX CTaAMAX 3BOAKOLMK OHU
HarpeBaAuMCb 3a CcuyeT pacna-
Aa PaAMOAKTUBHbLIX IAEMEHTOB
W Tenaa, BbIAEAABLUErOCA MNpU
UX rPaBUTaLMOHHOW AMddepeH-
uMaumu. Mo MHEHWIO YYeHbIX,
OHU MOTAM ObITb AOCTATOYHO Te-
MAbIMU, 4TOObI BbI3BaTb TasiHKUE
BOAAHOIO AbA@ W NMOABAEHHUE TAY-

6MHHOrO OkeaHa. BHellHuWe Xe
CAOM XapoHa, «OTKPbITbie» KOC-
MUWYECKOMY XOAOAY, AOBOABHO
6bICTPO 3aTBEPAEAU. BO3MOX-
HO, U3HAYaAbHO OH UMeEA GOpPMY
MoYTU MPaBUABHOW Chepbl, Kak
IOMUTEPUAHCKWUI CYTHUK EBpO-
na. Ho co BpemeHem Xuakas
BOA@ B €ro raybuHax Toxe oCTbl-
Aa v 3aMep3Aa, Npu 3ToM 3aMeT-

YacTU OFPOMHOM CUCTEMbI MPO-
nacten y akBaTopa ChnyTHMKa.
dTa cuctemMa SIBASETCS OAHOW
M3 CaMbIX AAMHHBIX B COAHeY-
HoOW cucteme: ee obluas AAMHA
pocturaet 1800 KM, a HanboAb-
was raybrHa — 7,5 kKm. Aad
cpaBHeHUA: AAMHa  Boabluo-
ro KaHboHa B CLUA coctaBasieT
446 kM npu raybrHe a0 1,6 K.

BceneHHas, NpoCTpaHCTBO, Bpems]
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B  <OCMVIOHABTUIKA. HOBOCTI

USS Unity npeacTasnen
IIMPOKON ny6nuKe

oxoxe, koMmnaHus Virgin Galactic, BosrnaBasemMast GpuUTaHCKUM
MUAAMAPAEPOM C3poM Puuapaom BpaHcoHom (Sir Richard
Branson), BnoAHe OnMpaBuAach NMOCAE Tpareauu, CAyuMBLUIEW-
CSl B XOAE UCTIbITAaTEALHOIO NMOAETa CybopOUTanbHOrO pakeTonAaHa SS2
Enterprise B oktabpe 2014 1.t 3a roa ¢ HEOGOALLUMM COTPYAHUKW KOM-
naHWW 3aBepLUMAK Pa3paboTKky 1 COOPKY HOBOMO AETATEALHOTO anmna-
paTa, Takke OTHOCALLErocs K kaaccy SpaceShipTwo M noAyuMBLLETO
nvs Unity — «<EAMHCTBO». KaK W ero NpeALleCTBEHHMK, OH NpeAHasHa-
YeH AN CTapTa ¢ camoneTa-Hocutenss WhiteKnightTwo ¢ panbHerLLmnm
BKAKOUEHMEM COOCTBEHHBIX PEAKTUBHbIX ABUrateAel, MOABEMOM «Ha
rpaHuLy kocMocar (A0 BbicoTbl 6onee 100 kM), MOAETOM MO GanAUCTH-
YECKOW KPUBOM MPOAONKMTEABHOCTBIO 3-5 MUHYT M aspoavHamMuue-
CKMM CIMYyCKOM C MOCaAKOM Ha asapoapoM. HassaHue 6bin0 BbiIbpaHo
BbIAQIOLLMMCS BPUTAHCKUM GU3UMKOM-TEOPETUKOM CTUBEHOM XOKWH-
rom (Stephen Hawking) — oaHUM 13 ByayLLMX NACCaXMPOB HOBOMO KO-
pabAs, y)xe OnAaTUBLLMX CBOE «KOCMUUECKOE MyTELLIECTBUEN.
Mpe3eHTauma yCOBEPLLUEHCTBOBAHHOW BEPCUM pPaKeTomnAa-
Ha, CO3AAQHHOM B3aMeEH YTEPSIHHOIO B XOAE MCMbITaHWM, NPOLUAG
19 deBpansa 2016 r. B aHrape kocmoapoma Virgin Galactic B ny-
cTbiHe MoxaBe (wrtar KaaupopHus). B uepemMoHumn NpUHAAU yya-
CTUe YeTblpe NOKOAeHUst ceMbW BpaHCOHOB: cam cap Puuapa, ero
MaTb, CbiH U BHYYKa, KOTOpas NPOBEAA PUTYaA «KpEeLLEeHUs» AeTa-
TeAbHOrO annapara, pa3bvs 0 ero Hoc ByTbIAKY C MOAOKOM, 3aMe-
HUBLLYIO TPAAMLIMOHHYIO B TakUX CAyYasx ByThIAKY LLIAMMNaHCKOro.
Paspabotka VSS Unity Hauanachb elue B 2012 1., a B ceHTAbOpe
2014 1. OH NOAYYMA OdULMAABHBIN BOPTOBOM PErncTPaLMOHHbINA HO-
mep N202VG. CornacHO nAaHaMm KOMMaHWK, OH AOAKEH CTaTb nep-
BbIM KopabaeM, Ha KOTOpoM GyAyT COBEpPLLEHbI NMOAETHI B KOCMOC,
YKE OMA@UEHHbIE NOTEHLMAABHBIMU «KOCMUYECKUMU TypUCTamMm». Ma-
panenbHO MAET pabota Hap pakeTonAaHaMu TPETLENO U YUETBEPTOrO
NOKOAEHWS!, CO3AaBaeMbIMU Ha 6a3e Bonee COBEPLLEHHbIX MaTep-
aNOB U SNEKTPOHUKM.
MpeacraButenm Virgin Galactic npusHatoT, UTo KOCMUYECKUE pPent-
Cbl HOBOIO annapara HauHyTCs ELLEe He CKOPO: BHaYane HEOOBXOANMO
3aBEPLUNTb CEPUIO INEKTPUUECKUX U MEXaHUUECKUX UCTIbITaHWIA, MOTOM
NPOVAET HECKOABKO MOAETOB Ha camoneTe-Hocutene WhiteKnightTwo
6€e3 OTAEAEHWSI OT HEro 1 C OTAEAEHWEM, HO 6e3 3aAEMCTBOBAHS ABU-
raTenbHOM YCTaHOBKM PAKETONAaHa (C MPOCTbIM MAGHUPOBAHUEM), U
TOABKO MOCAE 3TOM0 MHXEHEPbl KOMNaHUW NEPENAYT K OCHOBHOMY 3Ta-
My AETHbIX UCMbITAHUI C BKAKOUEHUEM PEaKTHBHbIX ABUratene Unity.
KacaTtenbHO CpOKOB Hauana KOMMEPUECKWMX MOAETOB Bp3HCOH Bbi-
CKa3blBAETCS NMOKA BECbMA OCTOPOXHO, 3asBASs, UTO OH cobrpaeTcs
YAEAVTb MakCMyM BHUMaHUs npobremam 6e30nacHOCTH, peLleHue
KOTOpbIX NOTPeBYeT HEMaNo BPEMEHM U CPEACTB.

1BMNB Nell, 2014, ctp. 35; Ne9, 2015, cTp. 32

KomnaHus Virgin Galactic 19 depana
2016 r. B aHrape Ha cBoeM KocMoapoMe
B nycTbiHe MoxaBe npeAcTaBuna HOBYIO

Bepcumio paketonnaHa SpaceShipTwo,
nosiyuuBsLLyIo Ha3eaHue Unity.
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Ipy30Boi Kopabnb Cygnus6bin

0oTCTbIKOBaH 1 otBeaeH ot MKC c noMoubio
PO6OTU3IUPOBAHHOTO MAHUMYNATOPA.

Tim Kopra

Cygnus 3asepwumn
CaMbIH AONTWH NoNeT

aCTHbIM  TPy30BOM KO-

pabab Cygnus OA-4 «Deke

Slayton Il», 3anyweHHbIN
B Aekabpe 2015 r. komnaHuen
Orbital Sciences (OSC) ¢ nomo-
LLLbIO pakeTbl-HocHTeAs Atlas V,*
19 ¢eBpana 2016 r. B 12:26
UTC otaenmnnca or MexayHa-
POAHOM KOCMMWYECKOM CTaHLMK
N OTNnpaBUACA B CAMOCTOATEAb-
Hbll MoAeT. epea OTCTbIKOB-
KOW B HEro 3arpy3vAu NOATOPbI
TOHHbI MyCOpa, CKonueLleroca
Ha 6opTy OpOUTAABHOTO KOM-
NMAEKCa 3a MOAroAa 3KChAya-
Taumun. «[py3oBuK» Npobbin B
KOCMOCE NoYTh 76 CyTOK, yCTa-
HOBMB PEKOPA AAA annapatoB

1 BMNB Ne12, 2015, ctp. 31

atoro tTina. 20 ¢eBpansi OH
BKAKOUMA HOPTOBYIO ABUraTeAb-
HYlO YCTAHOBKY Ha TOpMOXe-
Hue, nocae yero B 16:00 UTC
BOWIEA B 3EMHYK aTMochepy
W CrOPEA B HEW.

B mapte 2016 r. AOAXKEH
COCTOSITbCA  CAEAYIOLLMI  NYyCK
6ecnuaoTHOro Kopabasi Cygnus,
umerowmin B rpaduke OSC mH-
pekc OA-6. Annapat noa ns-
TbIM HOMEPOM MOAETUT MO3Xe,
MOCKOAbKY OH  KOHCTPyMpyeT-
CSl C pacyeToM Ha UCMOAb30Ba-
HWe AAA ero BbiBOAA Ha opbuTy
MOAVMOULMPOBAHHON  paKeTbl
Antares 230, KoTopas elle He
NpoLUAa BCex HEOOXOAMMBIX Te-
CTOB M HE MOXET CTapToBaTh
paHbLLe KOHLA Masi.

ApXuB KypHana
3a 2011-2013 I1. B UMhpOBOM BUAE

s =
.3planeta.com.ua
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fiNOHUA 3anycTUNa NEHTIEHOBCKYI0 06cepBaTonunio

MOHCKOE areHTCTBO MO WCCAEAOBa-
HMAM Kocmoca JAXA Havyano 3Kce-
nAyaTaumMio HOBOW PEHTrEHOBCKOW
obcepsatopun  Astro-H, BbiBEAEHHOW Ha
KPYrOBylHO OKOAO3EMHYIO OpOUTYy  BbICO-
TOW 575 KM C MOMOLLBIO PaKETbI-HOCUTEAS
H-IA, ctaptoBaBlen 17 deBpans 2016 r.
B 8:45 UTC ¢ kocmoappoma Ha octpoBe Ta-
Heracuma. llocae ycnewHoro 3anycka, Kak
3T0 MPUHATO B NPAKTUKE AMOHCKOM KOCMO-
HaBTWKK,® annapaTr MOAYYMA MOCTOSIHHOE
Ha3BaHWe «XMTOMMW» (B MEpPeBOAE C SMOH-
CKOro — «IA@3», «3payok»). Bmecte ¢ HUM
Ha opbUTYy BbIWAK TPU MUKPOCNYTHUKA, 3a-
NYLLEHHbIX B KAYECTBE AOMOAHUTEABHOM MO-
AE3HOM Harpy3ku M NpepHa3HauyeHHbIX AAS
TEXHOAOTMYECKUX SKCNEPHUMEHTOB.
«XUTOMK» — LLECcTan AMNOHCKas PEeHT-
reHoBckasi obcepBatopusi, OTNpaBuBLLA-
ACA B KOCMOC, HauuHas ¢ 1979 r. Ona
npeaHasHadeHa AN HaBAIOAEHMI Haunbo-
AE€ 3IKCTPEMAaAbHbIX SIBAEHWW, KOTOPblE
COMNPOBOXAAIOTCA UCMNYCKAHWEM BbICOKO3-
HEpPreTMYecKoro M3Ay4eHus, HeAOCTYNHOro
Ha3eMHbIM TeAeckonam — B3PbIBOB CBEPX-
HOBbIX,  CTOAKHOBEHWW  FaAaKTUUYECKMX
CKOMAEHUI, aKKpeLMK BELLECTBA Ha CBEPX-
NAOTHble 0ObEKTbl (HEWTPOHHbIE 3BE3Abl
M YepHble Ablpbl). KocMmuueckui annapat
obopyaoBaH AByMS MapamMu PEHTFEHOBCKMX

1BMNB Ne7, 2015, cTp. 24; Ne8, 2015, cTp. 24

06cepearopus Astro-H B npeacTaBneHug
XYAOKHMKA.

Akihiro Ikeshita/JAXA

TEAEeCKOMNOB U AETEKTOPOM FaMMa-Ayl-IeVI, yTo
no3BoAsieT «0603peBaTb» BCEAEHHYHO B LIK-

RESS / AFP /

JIJI PRESS / JIJI PRESS

JAPAN OUT AFP Pl

poyallleM AMana3oHe 3SAEKTPOMAarHuTHO-
ro cnektpa. 3TM MHCTPYMEHTbI ByAyT UMETb
Haubonee BbICOKOE YIAOBOE W CMeKTPaAb-
HOe paspeLleHne cpean CBOUX aHaAOroB.
CnyTHMK maccor 2400 Kr cTan camow
TSXKEAOM MOAE3HOM Harpy3kom Hay4yHO-UC-
CAEAOBATEAbCKOr0 Ha3HayeHusl, AOCTaBAEH-
HOM B KOCMOC AINMOHCKUMMK HOCUTEAMU. OH
AONKEH MpopaboTaTb HAa OKOAO3EMHOW Op-
6ute He MeHee Tpex AeT. Kpome AnoHuu, B
NnpoeKkTe «XUTOMU» yyacTBYHOT Takke NASA,
ESA 1 kocMmnuyeckoe areHTCTBo KaHaabl.

Ymen Jarap Mutuenn

XOAAT M3  XKWM3HU  YYACTHWUKMK
WUCTOPUYECKUX AYHHBIX MUCCUM
NASA — Te HemHOorve 3eMAs-

He, KOTOPbIM ObIAO CYyXAEHO CTYyMWTb

Ha MOBEPXHOCTb HALLEro ecTecTBEH-

Horo cnyTHWKa B XX Beke.! 4 peBpans

2016 . He cTan0 MOCAEAHEro y4act-

HUKa mnoAeTa Ha kopabae Apollo 14

acTpoHaBTa 3arapa Mutyenna (Edgar

Mitchell). OH ymep Ha 86-M ropy Xus-

HUW, HE AOXMB OAHOIO AHA AO 45-1 ro-

AOBLLUMHbI CBOEN BbICAAKM Ha AyHYy.

N\yHHasi 3Kcneauumsi, B KOTOPOM
aCTPOHABT YYacTBOBAA B Kau€eCTBE MUAO-

Ta NOCAAOYHOTO MOAYAR Antares BMecTe

* BMB Ne10, 2010, ctp. 28

MeBpanb 2016

C KOMaHAMPOM Kopabas AnaHom LLlenap-
AoM (Alan Shepard) v nMAoTom opburTans-
Horo MoayAs Crtoaptom Pyson (Stuart
Roosa), ctana nepBbiIM aMepPUKAHCKUM
KOCMMWYECKMM TMOAETOM MOCAE aBapuu
Apollo 13, uyTb He CTOMBLLIEMN XM3HWU €70
akunaxy.2 At Mutueana 3ToT MOAET CTan
nepBbIM U NOCAEAHWM. B xoae Hero oH
BMecTe ¢ Llenapaom Bbicaanacs BOAU-
31 kpatepa ®pa Maypo, rae oHM Npobbl-
AM cBblwe 33 4yacoB, OCYyLUECTBMB ABa
BbIXOA@ Ha AYHHYIO MOBEPXHOCTb 06LLE
NMPOAONKUTEABHOCTBIO 9 YacoB 23 MUHY-
Tbl AAA YCTAHOBKW Hay4yHOro 06opyaoBa-
HKA 1 cbopa 06Pa3LOB NMOPOA.

2 BMB Ne8, 2005, ctp. 24

Mark Usciak / SpaceFlight Insider

BceneHHas), NpoCTpaHCTBO, Bpems!
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NCTOPUS HAYKN

B deBpane 1615 1. pMCKas HKBIA3LING], Kak CerHac NPUHSITO MOBOPWTh, «3aBeAd ARAO» Ha MeHaABHOMO
PAOPEHTUIACKOrO MaTtemMaTiika 1 drAocoda annmaeo [aamnnest (Galileo Galilel). A qepe3 roa — 5 mMapTa
1616 . — P 0BbsIBUA OTCTaMBaeMbIA yHeHbIM MeAOUEeHTPU3M «ONacHOM epechioy.

C Tex nop MUHYAO POBHO HeTbIpe CTOAETUSI. Takom BOT CBOeObpasHbI iobuaen..

Uropb benocToukwmii,
ny6auumcrt, Kues

0 BCEM 3TUM MeYanbHbIM

COObITUSIM B XM3HU [a-

AVMAES MPEALLECTBOBAAO
€ro YAMBWUTEAbHOE BO3BbILLE-
HWE, TAABHOW MPUYMHOW KO-
TOPOro, KOHEYHO Xe, CTan ero
nepBbIN TEAECKOT.

Poannca Tannaeo lanvaen
15 ¢eBpana 1564 r. B use.
Ero oteu, BuHueHUo lanuaen,
6bIA UEAOBEKOM 3HATHbIM, HO
HeboraTtbiM. B 1572 1. oH BMme-
cTe C AOMOYaALaMu nepeexan
BO DAOpEHUMIO, TA€ NpaBUAU
NOKPOBUTEAU UCKYCCTB U Hay-
Kn Meanuu.

HauanbHoe  obpasoBaHue
MOAOAOM TAAMAEO MOAYUMA B MO-
HaCTbIPCKOM LLKOAE. YUMACST OH
XOPOLLO U C YAOBOAbCTBUEM, Ad-
Xe MOAYMbIBaA CTaTb CBSILLEH-
HUKOM, HO oTel, 6biA NPOTMB
n B 1583 . oTNpaBuA CBOErO
nepeeHua B [M3aHCKUIA YHW-
BEPCUTET — U3yyaTb MEANULIMHY.

r

; y.u:r-_r_-.,,_-.m.-r el AT P A Waake
T = . Awd wllid L - -
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Tam Tlanvneln Bnepsble No-
3HAKOMMACS C MaTeMaTUKOW M
6bIA ByKBaAbHO OUYapoBaH 3TOM
HaykoW. He yAOBAETBOPEHHbLIN

= = e . —=

Ayriecirfiecic S riste B o

YPOBHEM ee NnpenoAaBaHusi, OH
HauyaAn M3yyaTb MaTeMaTuKy BHE
CTEH yHMBEpPCHUTETA, Ad TaK ycu-
AEHHO, YTO €ro oTel, He Ha WyT-
Ky BCMOAOLUMACS: X066M MOrAO
rnomMellartb CbliHYy MOAYYUTb Me-
AMUMHCKOe obpasoBaHue. BuH-
YEeHLO Aaxe 3anpeTua CBOeMy
Apyry Octuanycy Puun KOHCyAb-
TMpoBsarb faanaeo.

OnaceHusi BuHUeHLO 6biAK
HebeCnoyBEHHbIMU: €ro  CbiH
3aHMMaACs MaTeMaTuKon B
yliepb MetaduanKe, CXONACTU-
KE M MpOoYMM yuyebHbIM Npea-
MeTam. HO yenoBeK He MOoXeT
XOPOLLO YyunTbcA M paboTatb,
€CAU Y HEro HeT MHTepeca K by-
Aywen npodeccun, a fannaeo
He BAEKAU «CBODOAHbIE WUCKYC-
CTBa» — PUTOPUKA, MEAWLMHA U

npoyee. Ero uHTEPECOBAAM TOU-
Hble HayKMu.

CnepBa [laaunelt ¢ nomo-
LLbIO yXe ynoMsHyToro OCTuAm-
yca Puun oBnapen reometpuen
EBkAMpAR, a nocae, yxe camo-
CTOATEABHO — MexaHuKon Ap-
xumepa. «C ApxuMepoM MOXHO
CMeAO NPOryAvBaTbC Kak Mo
3eMAe, TaK U Mo Heby» — 3asaBUA
6yaylMin  ydeHbid. OcobeHHO
€ro YBAEK MPEANOXKEHHbIN APEB-
HerpeyecknM $GU3MKOM C€nocob
OMPEAEAEHUsT UYMCTOTbI  Aparo-
LIeHHbIX METAAAOB.

Mo npepaHuto, uapb Cupa-
Ky3 npukasan Apxumepy onpe-
AEAUTb, U3 LEeAbHOrO AW 30A0Ta
cAenaHa ero kopoHa. Pabortas
HajA LUAPCKUM 3aka3oMm, yuye-
HbI OTKPLIA U CHOPMYAUPOBAA
OCHOBHOWM 3aKOH ruapocTaTu-
Ku: «Teno, NOrpyXeHHOE B XMUA-
KOCTb, TEpPSET B CBOEM Bece
CTOABKO, CKOAbKO BECHT BbITEC-
HEHHasi UM XMAKOCTb». [locae
OH B3BECWUA B BOAE KOPOHY W
paBHbIM €l NOo MacCe CAUTOK
30A0Ta, NEpPeBECUBLUUA MOA-
AENKy 13-3a CBOel boaee BbICO-
KOM MAOTHOCTH.

laAvAen nowen AanbLLe U Ha
OCHOBe 3akoHa Apxumepa co-
3AAaA TMAPOCTaTUUECKME BECHI,
no3BoAsitOLLME MPWU B3BELUMBA-
HWUK OMPEAENSTb MAOTHOCTb Apa-
FOLUEHHbIX KaMHEN U METAANOB.
3T10T NPUBOP HOBEAUPBLI UCTIOAb-
3YHOT M MO CEWN AEHb.

A po atoro, ewle Byayuu cTy-
AEHTOM yHuBepcuTeTa B [u3e,
[aAMAeO Ha OCHOBE OTKPbITbIX
MM 3aKOHOB M3006pen MyAbCo-
AOT — MASITHUK, MO3BOASAIOLLMM
C BbICOKOWM AOCTOBEPHOCTbIO
OnpeAensiTb COCToAHME OOAbHO-
ro. Ero Bblaymka 6bICTpO 3aBOE-
BaAa NOMyASIPHOCTb Y Bpayen Ton

www.universemagazine.com



V Tsupobanbpo aenb MoHte —
MTanbAHCKUIA MaTeMaTuK, UMK,
tunocod u actpoHoM anoxu
BospoxpeHus.

3noxu. BnocaeacTBMM, BOCMOAbL-

30BaBLUNCb  3aKOHOMEPHOCTS-
MU KOAeDATEABHOTO ABMXEHWS,
cHOPMYAMPOBAHHBIMW MOAOABIM
lfanmneem, ronnaHael, XpuctmaH
lonreHc (Christiaan Huygens)
CO3paA MepBble  MasiTHUKOBbIE
yacbl C PErYAPHbIM XOAOM.

Mo-BUAMMOMY, MUMEHHO TOI-
Ad, B CTyAeHYecKkue ropbl, la-
AMAEW  TaMHO  O3HAKOMMACA
C HErAaCHO 3anpeLLeHHbIM yue-
Huem KonepHuka.

«KonepHuk — 6ory conep-
HUK!» — MCNYraHHO LWENTAAMCH
€ro COBPEMEHHUKM.

Bo Bpewmsi cBoero obydeHusi
laAnaei nposiBUA cebsi He TOABKO
Kak OpUrMHaAbHbIN U306peTatenb
W ApbIA AHOOUTEAD MaTemMaTHKy,
HO U Kak He MeHee CTPacCTHbIN
CMOPLUMK, KOTOPbIA, K BEAMKO-
My HEYAOBOABCTBUIO CBOMX MEH-
TOPOB-CXOAACTOB, BOOOPa3snA
cebs Bnpase MMeTb COBCTBEHHOE
MHEHME MO BCEM HayyHbIM BO-
npocam, He CUUTasiCb AaXe C aB-
TOPUTETOM BEAMKOTO APUCTOTEAS.

Kputnka Apuctotens B Ty no-
py BOCMPUHUMAAACb Kak CBATO-
TatcTBO. ABYMSI BEKAMW paHee
cam ®oma AKBUMHCKUIA «0BOCHO-
Ban» dyHAAMEHTAAbHbIE MPWH-
UMbl XPUCTUAHCKOM TEOAOTUM C
NMOMOLLbHO apPUCTOTEAEBCKOM AO-
r'MKW. HeMyapeHO, uTo Ha TpeTb-
eM ropy CTyaeHuecTBa lanvaen
ObIA OTUMCAEH: OTel, He CMmor
Aanblie ornaauvBaTtb ero obpa-
30BaHWe, a obyyatb ero 6ec-
NAaTHO  (Takoe  UCKAKOYEHUEe

Mespanb 2016

AEAaAOChb AASE CaMblX CMocob-
HbIX CTYAEHTOB) PyKOBOACTBO
YHUBEPCUTETA OTKa3aAOCb Ha-
otpes3. OAHaKO HalleAca Yeno-
BEK, CyMeBLUWI N0 AOCTOMHCTBY
OLEHUTb FOHOTO MbICAUTEAS.

«Co BpemeH Apxumepa
MUP HEe BMAEA TaKOro reHus,
kak laaunen!» — 3asBUA Map-
kn3 Brpobanba0 Aenb MoHTe
(Guidobaldo del Monte), BoeH-
HbIi WMHXEHEP W TaAaHTAMBBIM
MaTeMaTuK.

Mapku13 He orpaHuumnACs Mo-
XBaAOW, @ MPUHSA XUBOE yuacTue
B CyAbDe yueHOro, KOTopbIii Ha TOT
MOMEHT XWA YacTHbIMW YpOKa-
MW, eABa CBOASA KOHLbl C KOHL@-
MUW. OH NOPEeKOMEHAOBaA ero Ha
AONKHOCTb npodeccopa Marema-
TMKKM B BOAOHCKOM yHUBEPCUTETE,
a pexkomeHpaumMn BrpobanbAO
AOpPOro ctonan. OpHako 1 B bono-
Hbe, 1 B PUMe ero npotexe Xaan
Heycnex — 1 3T0 HECMOTPSA Ha No-
BCEMECTHOE NPU3HAHUE HAYUYHbIX
AOCTWXEHWUM [annaes.

Torpa penb MoHTE uepes
cBoero bpata-kapanHana ®pat-
uecko Mapusi BopboHe npea-
cTaBuA [aAMA€O TOCKaHCKOMY
repuory ®epaunHaHpy | Meau-
yn (Ferdinando | de' Medici),
NPeABapUTEABHO 3@ HEro noxo-
AaTancTBOBaB. A CBOAHBIN Hpat
depanHaHaa — AxoBaHHM Me-

AMYM,  HE3AKOHHOPOXAEHHbIN
CblH NopeHuo BeankoaenHo-
ro — BEPHYA HEAOy4YMBLUEroCs
CTyAeHTa B [13aHCKUI YHUBEP-
CUTET B KauyectBe npodecco-
pa Martematukm! XanoBaHbe,
Bnpouem, fannneto, kak yenoBse-
Ky 6€3 yueHOW cTeneHu, HasHa-
YUAK CaMOe MUHUMAAbHOE.

Yepe3 HECKOABKO AET Map-
K13 pAenb MOHTE nmoMor cBoemy
npoTexe yctpoutbca B MapyaH-
CKWUI YHUBEPCUTET. TaM XanoBa-
HWe ObIAO Bbillle, HO BCE PaBHO
dUHaAHCOBOE NONOXEHUE YUEHO-
ro 0CTaBaAOCh LLIATKUM.

B Hauane XVII Beka laanmaeo
lanMAet nonan B LLEKOTAMBOE
nonoxeHwue. Mocae 6e3BpemeH-
HOM KOHYMHbI BWHuYeHUO cTap-
LUMHCTBO B CEMbE MEPELIAD K
Hemy. Hapo 6biA0 mopymatb o
NPUAGHOM AASA cecTep, O cyabbe
MAaallero 6pata.. Kpowme To-
ro, Hay4yHO-UCCAEAOBaTEAbCKas
AEATEABHOCTb Takxe TpeboBana
AEHer.

FaAvAel, Kak U BOAbLLIMHCTBO
yUYeHbIX 3Moxu BospoxaeHus,
nopow «AapuA» CBOW OTKPbITUS
U U306PETEHUA CUABHBIM MKpa
cero. Tak, Hanpumep, OH npe-
NMOAHEC M30OPETEHHbIN UM BO-
€HHbIV Komnac repuory loH3ara,
a KHUry, obbsiCHALLY paboty
aTtoro npubopa, NocBATUA AOMY

NCTOPUSI HAYKU

Meamnuun. C 0AHOM CTOPOHBI, Npa-
BUTEASIM BbINO AECTHO, C APYTOM
— C MX NomoLbto fanMaen cmor
HalTh OoAbllE Yy4YEeHUKOB. BHe
3aBWCHMMOCTHM OT 3HAYMMOCTH OT-
KPbITUA  MOKPOBUTEAU O0ObIYHO
HarpaxaaaM y4eHoro nopapka-

M (CMOHCUPOBATb HAAMYHBIMMU
Toraa 6bIA0 He NpuHATO). Ho Aa-
Xe camoe LeApoe NopobHoe
BCMOMOLLIECTBOBAHWE HE MOr-
AO  paspeLlmntb  GUHAHCOBbIX
3aTPYAHEHUIN BEAMKOTO GAOPEH-
TMnua.

MpocAbilWwaB, 4TO TFOAAGHA-
Libl M306peAn uypo-Tpyby, C NOMO-
LLIbIO KOTOPOW MOXHO PasrasipeTb
yAAAeHHble NpeaMeTbl, [anvaei
Hayan 3KCNEePUMEHTbI CO CTEKAA-
MM OT 04KoB. B 1609 r. oH cobpan
aHanor TOANAHACKOM MOA30PHOM
Tpybbl 1 HanNpaBuA ee B Hebeca.
Ero nepBbli MHCTPYMEHT AaBaA
TPEXKpaTHOE yBEAWUYEHUE, U yue-
HbIW B3AACA €ro YCOBEPLLEHCTBO-
BaTb. YOEAMBLIMCb, UTO OYKOBbIE
AMH3bl MaAOMPUIOAHbI AASI OMTH-
YecKkMx NprubopoBs, OH CTaA LUAK-
¢doBaTb MX COOBCTBEHHOPYUHO,
obpabotaB Honee TPExcoT AUH3,
W B UTOre MOAYYMA TEAECKON, Ad-
oMM 32-KpaTHOE yBEAUEHME.

V Tanuneo fanuneit 06bACHAET HOBbIE aCTpOHOMUYECKHe Teopun B YHuBepcutete Maaym.
Kaptuna ®enukca Nappoi (Félix Parra, 1873).
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NCTOPUS HAYKN

A Teneckon lanunes Ha
BbicTaBKe B UHCTUTYTe ®paHKnnHa
(Punapenvcus, CIIA).

Csoe u30bpeteHue fanmnen
nNpPoOAEMOHCTpUpoBan 25 aB-
rycta 1609 r. npasutenam Be-
Heuuu, a OHW PacrnopsiAMAUCH
YABOUTb €My XanoBaHue. Bno-
CAEACTBUU  YueHbll  U306pen
Takke mMukpockon. OpHako BO-
BCE HE 3TU onTUYeckue npubo-
pbl, MO3BOASIKOLLME 3aTAfHYTb B
WHbIE MUPbI, MOCAYXMAU BO3BbI-
weHuto fanmaes.

B 1610 r., Habaopas Bee-
AEHHYIO B CBOW Teaeckon, la-
AMAEN OTKpbIA Topbl Ha /\yHe,
yCTaHOBUA, uT0 MaeuHbIv TMyTb
COCTOMUT U3 3BE3A U OBHAPYXHA
y HOnutepa ueTbipe CnyTHUKA.
Bckope nocae CBOEro OTKpbITUS
OH OQUUMAAbHO 06BLABHA, UTO
«IpKUE 3BE3AbI [CyTHMKK HOnu-
Tepa)] 3axraucb B Hebecax» ne-
peA ero B30pOM B TOT caMmblii
MU, KOTA@ Ha 3€eMAE KOPOHOBA-
A Kosumo Il Meanum (Cosimo Il
Medici). FOnutep — raaBHbIl Hor
APEBHEPUMCKUI PEAUTUU — BbIA
CMMBOAOM AOMa Meamnuu.

Aanblie — 6onbwe. laau-
AEM  3asiBMA, YTO KOAMUECTBO
«OAYXAQIOLLMX 3BE3A» — YEeTbl-

V [lo nosBneHus Teneckona cyMTanochb, Yto JlyHa npepcraenser coboit rnagkmii
wap — TaKoii e, kak ConHue (TaK yTBepxaano yyeHne Apucrorens). B 1609 r.
fanuneit npoeen nepebie HabnioaeHUA HaWero eCTECTBEHHOr0 CNYTHUKA C 8-KPaTHbIM
yBeJNMYEHUEM U 3apMCoBan To, YTo yeuaen. Ero onucaHua nyHHbIX KpaTepos 6binu

V' PyKOnWCHaA KonuA NuUCbMa,
otnpasneHHoro fanuneo lanuneem
B asrycre 1609 BeHelyMaHCKOMY
noxy JleoHapao lonaro (Leonardo
Donato), xpaHawasca B HacToALee
BPeMA B CNeLnanbHoi KoaneKuum
6ubnnotekn Muumuranckoro
yHusepcuteta (Harlan Hatcher
Graduate Library, University

of Michigan). B Hem lanuneit
pacckasan o cBoeit pabote no
M3roTOB/NIEHUIO 3pUTENbHON TPYGbI
no o6pasuy co3jaHHOI FOA0OM paHee
ronnavpuem fiHom Jiunnepcreem
(Jan Lippershey). B HuxHeit yactu
AOKYMEHTa OnucaHbl pe3ynbrarbl
HabnoaeHuit HebecHol cdepbl

C HOBbIM ONTUYECKMM NpUGOpPOM

1 3apucoBaHbl KOHGUrypaunuu
cnyTHukoB l0nuTepa B pasnuunbie
AHW AaHBapa 1610 r.
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pe — COBMapaeT C YMCAOM YAe-
HOB poma Meanun (y Kosumo
Il 6bIA0 TPM 6pata), U UTO AyHbI
Bpawatotca  BOKpyr HOonutepa,
KaK ueTblpe CblHa 0bpaLlatoT-
cA BOKpyr Kosnmo |, ocHoBateAs
AMHACTUKU. A 3TO yXe He NpOoCTo
COBMajAEHWe — 310 HarAfpHoe
CBMAETEABCTBO TOMO, 4TO CamMo
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ony6nuKoBaHbl B KHUre «3Be3AHbIN BecTHUKY (Sidereus Nuncius).

28 BceneHHas), NpOCTPaHCTBO, Bpems!

HebOo NOKPOBWUTEALCTBYET NpPaBs-
Lwemy Aomy. Tak, No kKpalHe me-
pe, nucan cam faavael B CBOEM
Hay4YHOM TpyAe «3Be3AHbIN BECT-
HWK» (Sidereus Nuncius).

KHUra O AMYHBIX «3BE3paX
Meanun» Bbina HanvMcaHa X1BbIM
A3bIKOM U, KaK BCE TBOPEHUSA 3Ha-
MEHWUTOTO GAOPEHTUILE, uMena
CEHCaLMOHHbIN yCrex He TOAbKO
B WUtaanu, HO 1 no Bcer EBpone.
«3BE3AHbIV  BECTHWMK»  pacKynu-
AV MTOAYMCTYIO 3@ Hepento. Cpasy
MOCAE HamUCaHUsa CBOEro LBETa-
CTOro naHervpuka lfanmaen (a oH
6bIA HE TOAbKO YYEHBIM, HO U Xy-
AOXHUKOM) M3rOTOBWUA 3MOAEMY,
KoTopas u3obpaxana Hnutepa,
cuAALLEro Ha 0bAaKe B OKpyXe-
HUKM YeTbipex 3Be3A, M MpeacTa-
BWA ee Ko3nmo |l kak CMMBOA ero
HebecHoro Beavuns. U B 1610 T.
npaBuTeAb OPULIMAABHO Ha3Ha-
yin TanMAes NPUABOPHBIM  dU-
AOCODOM W MaTemMaTUKOM, Ha
MOAHOM XXaAOBaHUK.

Kpome Toro, Kosumo Il He
npemMuHyA 063aBECTUCH TEAECKO-
noMm, Aabbl AWYHO nNpUCMATPK-
BaTb 3a «CBOMMMW» 3BE3AAMM.

Kak Boautcs, Oamxailune
CNOABWXHUKM Meanun paspenu-
AM x0661 cBoero amaepa (fanu-
A€W BEAVKOAYLLIHO NPe3eHTOBaA
COBETY BEHEUMAHCKUX AOXEWN
HECKOABbKO Teneckonos). Mx no-
XBanbHOMY MpUMEpPY MNOCAEAO-
BaAM MHOTME KOPOHOBAHHbIE
ocobbl EBponbl. Kopoab ®pah-
umn TeHpux IV paxe nonpocua
YUYEHOrO OTKPbITb U AASl HErO
Kakyto-HWbyab 3Be3py. Ho wc-

MOAHWUTb 3TO XEAaHUEe He YAa-
AOCb: BCKOPE KOPOAb Moruv6 ot
PYKU  PEAUrMo3Horo daHartu-
Ka. lpuyem 3ty cmepTb AKO-
6bl elle B XVl Beke npeackasan
Bpay M actporor Muwenab Ho-
cTpapamyc, aBtop «LleHTypuit»,
COCTOSILLMX M3 MHOXecTBa Ma-
AOMOHATHLIX W He CBSA3aHHbIX
MexXay Ccobol UYeTBEPOCTULLUA,
KOTOPblE  COAEPXaAM  TymaH-
Hble «popoyecTBar. Bnpouem,
B TO BPEMSI — 3MOXY FOCMOACTBA
LepPKBW HaA AtOACKMMU yMaMu —
6eccmbicaeHHas U beccBsidHas
peyb 3auacTtylo pacLeHuBanacb
Kak 60roBAOXHOBEHHaS.
MmeHHO Koanern Hoctpapa-
Myca — acTPOAOTU U BpayeBaTe-
AM — OMOAYMAMCb Ha OTKPbITHE
lanmnes. B Ty nopy eBponewt-
CKME MEAMKU 3auyacTylo  pyko-
BOACTBOBaAMCb B CBOei pabote
aCTPOAOTMUECKMMU  BbIKAAAKA-
MW, aTO U HyMEpOAOTWEN,! uTo
FIBHO He LUAO Ha MOAL3Y WX MOAO-
NeYHbIM... HO ObITb pa3obraveH-
HbIM HUKTO U3 AEKapew He XOTeA.
WX BO3MYLLLEHMIO He BbIAO Npeae-
Aa: «[1osIBAEHWE HOBbIX HEBECHbIX
CBETUA TYBUTEABHO AASI ACTPOAO-
M1 1 BOAbLLEN YaCTV MEeAULMHDI,
160 BCE MPUBbLIYHbIE aCTPOAOTH-
UeckMe METOABI OKaXyTCs A0 OC-
HOBaHWA Pa3pyLLEHHbIMU».
[o3xe K acTpoAoram Mpuco-
€AVMHUAUCb APYrue yuyeHble Toro
BPEMEHU U HaYaAu SPOCTHO, C ne-

1 Hymeponorus — BEpOyYeHHe o CBA3N
uMdp ¢ GU3MUECKUMM 0ObEKTAMU U
npoueccamu

A Tanuneo fanuneit feMoOHCTPUpYeT BeHELIMAHCKUM AOXKAM,
KaK nonb3oBarbca Teneckonom. Kapruxa fxxysenne beptuuu
(Giuseppe Bertini, 1858).
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HOWM y pTa «AOKa3biBaTb HEHayu-
HocTe» upen lanvnen. OcobeHHo
OTAMYMACA aCTPOHOM (DpaHuYecKo
Cuuum (Francesco Sizzi), aBtop
KHWUMM «PaccyAOK acTpoHOMUYe-
CKWI, ONTUUYECKUI, GUIUUECKMUI,
B KOTOPOM BAECTALLE «OnpoBepr»
fanvaesi Hymeponorven. «Cosep-
LLIEHHOE YNCAO — CeMb, MO0 TPUX-
Abl MO CeMb — unMcno Meccuu,
AaXe B rONOBE YenoBeKka CeMb
OTBEPCTWH, CTano BbITb, U NAAHET
[aAnAei Mor y3peTb TOALKO CEMb!
M nO3TOMY OHW HEBUAWMMbI HEBO-
OPYXEHHbIM TAG30M, U MO3TOMY
He MOryT BAUSATb Ha 3eMALO, U Mo-
3TOMY OHM HecrnoAesHbl, K NMo3To-
My HE CyLLECTBYHOT.

AprymeHTbl, 4T0 W TOBO-
puTb, yOUICTBEHHbIE. BAOOABOK,
AASL TIOAHOTbI KapTWHbI, B Hayu-
HOM Cpeae HadvaAuM paspaBaTh-
CA NPUrAYLLEHHBbIE FOAOCA (ABHO
C MOAGYM LEEPKOBHUKOB), UTO Te-
AECKOM — 3T0 BoobLle «Mrpyluka
AbSIBOA@», @ €ro co3patens lanm-
NSl HENAOXO Obl MOABEPTHYTb AO-
Npocy B 3aCTEHKaX UHKBU3ULIMW.

Heo)xxupgaHHble
COIO3HUKM

KAepukanbl, Kak HU CTpaH-
HO, BCTAAM TOTA@ Ha CTOPOHY
lanvnes. Beab MMEHHO KaToAM-
UECKWUN CBALLEHHWK, WMe3yWT, a
N0 COBMECTUTEAbCTBY — BEAW-
KU acTpoHoM Xpuctodop Knaa-
Bun  (Christophorus Clavius)
NOATBEPAMA ero npaBoty. OH
nucan: «AencTBuTEAbHO, Bala
MUAOCTb  3aCAYXMBaeT CaMblxX
ropsiuMx noxsan, Tak Kak Bbl
6bIAM MepBbIM, KTO HabAtOAAA
[cnyTHKKKM KOnuTepa]...»

Kctath, WMEHHO acCTpPOHO-
My KAaBWIO Mbl, AOAM TPETBETO
TbicAUENeTHsl, 00513aHbl COBpe-
MEHHbIM  (TPUrOPUAHCKUM)  Ka-
AeHAapeMm.?

K KnaaBuio npucoearHHUACH
M3BECTHbIN AOMMWHMKaHeL, Tom-
Ma3o WKamnaHema (Tommaso
Campanella). Bnpouem, ux no-
3apaBAeHUst  Tanmnelt  NpUHSAA
BECbMa CAEPXaHHO — YYEeHbIM
CAOBHO MNPEABMAEA CBOM KOH-
OAUKT C Me3yuTaMu U UHKBU3U-
TOpaMu (AOMWMHWMKAHCKWIA OpAEH
6bIA KOCTSIKOM UHKBU3ULMW).

2 BMNB Ne1, 2016, cTp. 5
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A Xpucrodop Knasuit — HemeuKnit ne3yut, Hanbonee N3BeCTHbIN
6naropaps csoeit paborte B Komuccum no pecopme KaneHpapa. Ero umeHem
Ha3BaH OJJMH M3 KPYNHENLWNX KpaTepoB Ha BUAUMOW CTOpOHE JIyHbI.

Mocae TOro, kak WKnaBui
0PULMAABHO TMOATBEPAMA  Ha-
AMUKe veTtbipex «MeauUUNCKUX
3Be3p», lanMaen cran camblM
3HAMEHWUTLIM y4yeHbIM EBponbI.
BpemeHa, koraa OH, CAOBHO HU-
LMK, BbINPaLUMBaAA MOAAUKM,
ocTaAuCb nosaaun. Aaxe Koaywm-
6y C KOTOPbIM MHOTAQ CPaBHMBA-
AU GAOPEHTUILA, ero OTKPbLITUE
nyTM B AMEPUKY He NPUHECAO
CTOABKO AMBMAEHAOB. Kcrtatw,
Ao Taaunaes crnyTHUKM Onutepa
0OHapyXWA HeMeLKUid acTpo-
HOM CMMOH MaWip (M3BECTHbIN
NnoA AATMHW3WPOBAHHbLIM MCEB-
AOHMMOM «Simon Marius»), He
CyMeBLUMWI, BNpo4yeM, obpaTtutb
CBOE OTKpbITWE cebe Ha MOoAb3Y.

A Tamnen Tem BpemMeHeM
OnAaTMA OTPOMHBIE AOATH, Ha-
KOMWBLLMECS MOCAE BblpauM 3a-
MYyX AByX ero cecrep. Kpome
TOro, YNPOUnB cBOe BAArocoCTost-
HWe, OH BCTYMUA B FPaXAaHCKUM
6pak c BeHeuuaHkol MapuHON
lamba. Ho raaBHoe — 6aaropaps
obpeteHnto  GUHAHCOBOM He3a-

BMCMMOCTU OH YCTELLHO CaMope-
aAM30BanCs Kak YUYeHbIN.

NMapgeHue n B3nert

B 1611 r, B 3eHuTE CBO-
el cnaBbl, fanvnei otnpaBuAacs
B Pum, Ha ayaveHuuto K nane
MaBnay V, pabbl ybeauts ero B
TOM, yto KonepHwk — He Bpar
Katoavumnsmy. Pumckue actpo-
HOMbI TOFA@ OTKPBITO 06CYyXAaAK
BOMNpOC, Bpallaetca AM BeHe-
pa BOKPYr 3EMAU UAU Xe BOKPYT
ConHua (cmeHa ¢a3 BeHepbl,

oTKpblTas laanAaeem, HepByC-
MbICAEHHO  CBMAETEeAbCTBOBA-
Aa O NPaBWABHOCTU  BTOPOro

BapuaHTa, a CAEAOBATEAbHO, U
B MOAb3y reAroueHTpusama Ko-
nepHuka). C coboi yueHbli
npuxBaTUA Teneckor. Knepuka-
Abl NPUHAAK Torpa faanaen Hhaa-
FOCKAOHHO U C MIHTEPECOM, AaXe
cnocobcTBOBaAK ero u3bpaHuto
MOYETHbIM UYAEHOM «AKapaeMMWU
pbicberaasbix» (Accademia dei
Lincei). lNpeaBapuTeAbHO pPUM-

NCTOPUSI HAYKU

CKMi nama, npaBaa, cobpan
CNeLManbHY0  KOMUCCUIO AR
BbISICHEHUA BOMPOCa, He rpex
AWM 3TO — CMOTpPeTb Ha Hebo B
Tpy6y. KapanHanbl peLunau, Yto
3TO AEWCTBO MO3BOAUTEABHO.
OKpbINEHHBIV yCrexoMm, 3a-
PYYMBLLUCb APYXECKMM pacno-
AOXEHMEM pSIAA KapAMHANOB U
camoro nanbl, faAMAen oTaan B
nevatb paa paboTt, B KOTOPbIX OT-
KpbITO 3aLmLLan Teoputo Konep-
HuWka. bonee TOrO, B 1613 1. OH
onybAMKOBaA MWCbMO CBOEMY
yuyeHuky abbaty Kacteaau, B Ko-
TOPOM 3asBWA, UTO Aeno Llepk-
BM — CMaceHue Ayll, HO HUKaK
He Hay4Hble Bonpockl. «<H1 oaHO
uspeveHve lncaHusas He ume-
€T TaKOM NPUHYAUTEABHOW CUABI,
Kakylo UMeeT Aboe ABAEHWE

NpUpoAbl», — 3asBUA TOTA@ BO
BCeyCAbILLaHWe farnaen.
Mocre 3TOM  BOABHOAYM-

HoW nybAmkaumun 25 deBpana
1615 T. pUMCKasa WHKBU3WULMSA
B03byAMA@ AEAO MPOTMB lanu-
Aesi, 06BMHMB ero B epecu. He
Morna xe LlepkoBb OCTaBWUTb
6e3 BHMMaHWS MOKylleHWe Ha
ee 6e3pa3penbHyH0 BAACTb...
Yrtobbl AOKa3aTb CBOK Mpa-
BOTY, [aAMner B KOHuUe 1615 T.
cHoBa noexan B Pum. Pasywme-
eTcs, TWEeTHO — B OTBET Ha BCe
CBOM MaTeMaTUyeckue AOKa3a-
TeAbCTBA OH CAbILIAA IPOCTHbIE
umTaTbl U3 «JKKAE3nacTa», «<KHu-
rm Uucyca HaBuHa», «60roBaox-
HOBEHHbIX» MCAaAMOB M Mpoune
HEeOCMnopvMblE ANl BEPYHOLLMX
aprymeHtol. B wutore 5 map-
Ta 1616 r. reAMOLEHTPU3M ObiA
odULMaNbHO MpPU3HaH onac-
HOM epecblo, a kHUra Konep-
HWKa — 3anpelleHa (paHee ero
COYMHeHUa 6biav  paspelue-
Hbl, MOCKOAbKY F€AMOLEHTPU3M
paccMatpuMBanca aBTOPOM Kak

V Tanuneit Ha gonpoce pUMCKOIA
nHkBusuumu. Kaptuna Kpuctuano
banTu (Cristiano Banti, 1857).
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Teopus, a He Kak ¢akr). A BO3-
FOPAMBLLUEMYCA  TFEHWUIO  Lep-
KOBHWMKU OTEUECKWU OOBACHUAM:
«YTBEPXAATb, YTO 3EMAA HE Ha-
XOAWTCS B LLEHTPE MUPa, YTO OHa
He oCTaeTcst HENOABWXHOW U 06-
AaA@eT AaXe CYTOUHbIM Bpalle-
HWEeM, eCTb MHEHWE CTOAb Xe
HeAenoe, CKOAb FPEXOBHOE C pe-
AUTUO3HOW TOUKU 3PEHUSD.

Ynopcteo npucylle, noxa-
AW, BCEM reHusiM, U laavnero
B YaCTHOCTU. HecmoTtpsi Ha 3a-
MpeT LEepKOBHbIX BAAcTeN, yue-
HbIl HE NPEKpaTUA OTCTauBaTb
FeAMOLEHTPU3M, CMEHWMB TaKTW-
Ky. OH Hanucan «Ananorm», KO-
6bl ONPOBEpPratoLLIMe 3Ty TEOPUIO,
B KOTOPbIX, OAHAKO, CuAa apry-
MEHTOB B MOAb3y CHUCTEMbl Ko-
nepHUKa ropopraa cama 3a cebs.

3JT0 NpUBEAO K BO30OHOBAE-
HUIO KOHQAMKTa C LIEPKOBbIO B
1630 r. Ho BpemeHa yxe, KaK ro-
BOpuTCS, ObIAK ApyrUe: WAa Tpu-
AUATUAETHAS BOWHa, HacTynana
anoxa [lpocBelleHns, LEPKOB-
HWKKW, OCHOBAaTeAbHO 3anyTaBs-
LUMCb BO BHYTPEHHMX WHTPUraXx,
Bce 6oAblle ycTynaAu BAACTb
CBETCKOW BEpPXyLKE W apucTo-
Kpatuu... fanmnei nsbexan noa-
BaAOB WMHKBM3WUMK. B 1634 T.
OH BbIA OTMYLLEH MOA AOMALIHWIA

apecT 1 MPOXMA €elLle CEMb AET B
HebOAbLLOM CceneHWMU Apuetpu
Hepaneko oT dAopeHumM, npwu-
HUMas noceTutenert u pabortas
Hap CBOEM MNOCAEAHEN KHUIOM
«becepbl U mateMaTuyeckme Ao-
Ka3aTeAbCTBa ABYX HOBbIX HayK»,
B KOTOPOW M3AaraAMCb OCHOBbI
KUHEMATUKM W COMPOTUBAEHUS
matepranoB. [paBpa, Haneuva-
TaTb €€ YyAAAOCb TOAbKO B [OAAGH-
AU, TAE K TOMY BPEMEHU yxe
npoBO3rAacuAn cBoboay Bepo-

V¥ 06n0Ka U TUTYNbHBIA NUCT ranuneesbix «finanoros» (1632 r.)
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A bioct lanunes B ero mysee

Bo ®nopenuun (UTanus), rae
3KCNOHMPYETCA MHOXXECTBO Beleun,
NpUHaanexaslWux y4eHomy.
ncnosepaHus. B nocaepHwe roasl
)XM3HW yUeHblii MOYTU NMOAHOCTBIO
ocnen. OH He AOXMA 4yTb 6OAbL-
e mecsaua A0 CBOero 78-netus,
HO 1 NOCAE CMEpPTH LIEPKOBb NPo-
AOAXaAA CTPOWUTb EMY KO3HU: Na-
na YpbaH 3anpetMa XOPOHWTb
lanunesi B cemeiiHoM ckaene 6a-
3unMkn  CaHta-Kpoue BO Dno-
PEeHUMM, @ EAUHCTBEHHbIN BHYK
YYEHOro, MOCTPUILUCL B MOHa-
XM, CXKEr XpaHWBLUMECA Y HErO
6ecleHHble pyKonucH Aepa Kak
60ronpoTUBHbIE.

B 1737 r. npax laaunes, B co-
OTBETCTBWM C €0 NPEACMEPTHON
npocbboit, nepeHecar B 6asnau-
Ky CaHTta-Kpoue, rae 17 mapra
OH ObIA TOPXECTBEHHO mMorpe-
6eH paaoM C¢  MUKeAaHAXENO.

Tpuddurckoi o6cepsatopum).

V¥V Namatuuk B Tpuddutckon
o6cepBaropum.

A B 1934 r. Ha HabAOAATEABHOM
naowaake nepea puddutckon
obcepsatopuent (Aoc-AHpAxXenec,
KaamdopHus) COCTOANOCH  OT-
KpbITME MaMATHUKA LLECTU Hau-
6onee BbIAGIOLLMMCA AESTEAM
ACTPOHOMMM OT @HTUYHOCTU AO
Hauyana XX ctonetusi. Cpean HuX
HawAocb Mecto M laamaeo la-
AAeto. U caepyeT npusHatb —
BMOAHE 3aCAYXEHHO.

TPETbA NJNAHETA
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Kues, yn. HuxHui Ban, 3-7

TEJIECKOTMbI
BUHOKNN

MUKPOCKOTMbI
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acwuopoBbiBaA Apes-

HEBABUNOHCKUE  KAM-

HOMUCHbIE  TAMHSIHbIE
Tabanuku, IV - ctonetraMM
rOAOM AO Hallew 3pbl, Npo-
deccop 6epAMHCKOrO  YHU-
Bepcuteta [ymboabaTa Matbto
OcceHppuiiBep (Mathieu
Ossendrijver, Humboldt-Uni-
versitat, Berlin) o6HapyXwua,
YTO Ha OAHOM M3 HWX 3anucaH
crnocob pacueTta MOAOXEHMA
Ha Hebe naaHeTbl HOnuTep,
NMOXO0XMWM Ha TOT, KOTOPbIN €B-
ponenckue MateMaTuku U3o-
6peAn TOAbKO Yepes NoATopa
ThiciueneTmsi. Tabanuuku Obl-
AV HanpaeHbl B XIX BEke HEAaneKo OT OCTaTKOB Xpama Jcarvaa B
BaBunaoHe (coBpeMeHHbIn Upak). B HacTosllee BpeMs OHU xpa-
HATCA B bputaHckom my3ee B AOHAOHE.

B pacwumndpoBaHHOM TEKCTE COAEPXKMTCA OMUCAHWE BbIYMCAE-
HUSI NYTH, MPOMAEHHOTO NMAAHETON, KaK MAOLLLAAM TPpaneuuu, BblicoTa
KOTOPOW YCAOBHO MPEACTAaBASET BPEMEHHON MHTEPBAA, a OCHOBA-
HUA — CKOPOCTb ABMXEHWSA NMAGHETHI MO HEBY B HAYaAbHbIN Y KOHEY-
HbI MOMEHTbI BpeMEHHW. B EBpone K Taknm MeToAaM KanbKyASILMHA,
NPeALIEeCTBOBABLLUMM M300PETEHUIO MHTErPAABHOIO WCUUCAEHMUS,
NPULLAK TOAbKO B XIV BEKe (NPEANOAOXMTEABHO NEPBLIMKU 3TO CAE-
AaAM  MaTeMaTMkuM M3 MepTOHOBCKOTO Koanepaxa B Okcodopae,
cHOpMyAMPOBaBLLME TaK Ha3biBaeMylo «Te0peMy CPEAHEN CKOpo-
CTW»). AO CKUX MOP CYUTAAOCh, YTO AaCTPOHOMbI APEBHOCTU — B TOM
uucne 1 BaBunoHa — MCNOAB30BaAM FEOMETPUYECKUE MOCTPOEHUSA
TOABKO AASl OMMCAHUSI MOAOXEHMUIM HeBECHbIX TeA, a pacuyeTbl UX Mne-
pemelleHuss No Heby MPOU3BOAMAUCH WCKAKUMTEABHO apudme-
TUYECKUMU MeToAaMU. TPUAOXKEHUE TEOMETPUM K abCTpakTHbIM
BEAMYMHAM «CKOPOCTU» U «BPEMEHWU», HECOMHEHHO, 03HAYaN0 3Ha-
UYWUTEAbHbIW LIAr BNEepeA AAA aHTMYHOW Hayku, U ceryac Mbl MO-

Text B (B8 34T57)

12'day -

o' rday

A (neBa: BABMNOHCKaA KAMHONUCHaA Tabnnyka BM 34757 — opHa u3
nepeeepeHHbIx npoteccopom OcceHppuitBepom. Cnpasa: rpaduueckoe nsobpaxexue
BbIYUCAUTENbHOI NPOLEAYPbI, ONUCAHHOI HA TaBNMYKe — PaCcCTOAHME, NPOAEHHOE
lOnuTepom no He6ecHoit cepe 3a 60 cyTok (10°45°), paccunTbiBaeTCA Kak NiowWaab
Tpaneuuu; aanee 3ta Tpaneuus AeNUTCA Ha ABe 4acTH, 4To6bI HaitTH Bpema (tc),

33 KOTOpOE NnaHeTa NponaeT NoJoBUHY PacCTOAHUA.

NCTOPUSI HAYKU

XEM TOAbKO YAUBASITECS TOMY,
UTo 3@ HWM He MOCAEAOBaA
AAABHEMLLIMM  nporpecc  Bbl-
UMUCAUTEABHbBIX METOAMK, «OXM-
AABLLMX CBOEro yaca» MOYTH
MOATOPbI ThICAYM AET.
MpumepHbIN NepeBoa 3a-
nucen Ha ABYX TabAMuKaXx,
nccnepoBaHHbIX  OcceHApUn-
BepoM, ObIA cAenaH elle
B 1955 1., HO ux ob6wui
CMbICA OCTaBaACA HEMOHSAT-
HbIM, MOCKOAbKY OHW He CO-
AEpPXaT HU OAHOTO PUCYHKa, a
TOAbKO TEKCTOBbIE OMWUCaHUsi
Tpaneuuu ¢ METOAAMU ee Ae-
AEHUS Ha ABE 4acTW paBHOW
naowaaun. CUTyaumto He cnac AaXe NepPeBOA CAGAYHOLLMX ABYX Ta-
6AMUEK, TaKXe KacalolMxcs ONMCaHHOM meToauku. MotpeboBa-
AOCb TLLATEABHOE KOMMAEKCHOE WCCAEAOBaHWE, uTobbl 0CO3HaTh
BCIO BaXHOCTb HAXOAKM.
Mo cnoBam npodeccopa,
3T0 HEOXMAAHHOE OTKPbI-
TMe cnocobHO CyLIEeCTBEH-
HO M3MEHUTb Halll B3rASIA
Ha APEBHKX acTPOHOMOB 1
NepeoueHUTb X BO3MOX-
HOe BAMSIHUE HA Y4YeHbIX
CpeAHeBeKOBOro 3anaaa.

¥, 3y

P

10%5°

R i R

o &0 days

P [lo cux nop yyeHble cuntany,
4TO acTpoHOMbI [ipeBHero
BaBunoHa ucnonb3osanu

B CBOMX BbIYMCJIEHUAX TOJIbKO
apugmeTyeckme meToabl,

XOTA C reomMeTpuei oHu Gb1an
3HaKOMbl KaK MUHUMYM

¢ 1800-ro roga Ao H.3.

3BE€340UeThl APNEBHOCTU

acwnMopoBKa KAMHOMUCU Aana B

PYKM Y4YeHbIX OFPOMHbIM MacCuB

nHdopMaLun. ThICAUM  TAMHSAHbBIX
Tabanuek n3 6ubanoTekn AwwypbaHu-
nana nonaau B 3KCNo3uuuu mysees EB-
pornbl U AMEPUKM, COTHW CMELUaAnCTOB
NPUCTYNMUAU K WUX U3y4yeHUto. HekoTopble
M3 HWUX MNepeoLeHUBaAU HayuHble AOCTU-
XeHua ABypeubs U cuutanu, yto Eruner,
Manaa Asua n paxe cpepHeBekoBas EB-
pona 06a3aHbl CBOMMMW MO3HAHUSAMU UC-
KAIOUMTEABHO BaBuaoHy. B Hauvane XX
BEKa MNaHBaBUAOHW3M MOAYYMA HEMAAOE
pacnpoctpaHeHue. CamMblM BUAHbLIM CTO-
POHHWKOM 3TOW Teopuu 6bia Tyro BuHkaep
(Hugo Winckler), HO oHa noaBepraacb ak-
TUBHOW KPUTUKE CO CTOPOHbI APYrMX yue-
HbIX, B TOM YUCAE aCTPOHOMOB.

Mespanb 2016

B passButumM actpoHomuu ABypeubs
BbIAEASIOT HECKOABKO NEePUOAOB. MepBbii
YCAOBHO OTCUMTbIBaeTcsa oT Havaaa Il Tbi-
CAYEAeTUA AO H.3., 8 ero OKOHYaHue cBS-
3bIBalOT ¢ NnapeHnemM CTapoBaBUAOHCKOTO
uapctBa M MPUXOAOM K BAACTU acCUpUK-
ueB B Xlll Beke p0 H.3. B a10T nepwuoa
BbIAEAAAOCb BpPEMA LApCTBOBAHUA AM-
HacTunM AMypy, B KOTOPOI 0COBEHHO Npo-
cAaBUACS Xammypanu, 06beAUMHWBLUUKA
HOxHoe ABypeube Nop BAacTbio BaBuao-
Ha (anoxa Xammypanu).

Btopoi nepuoa coBnapaer Cc ro-
cnoacTBOM Accuvpuu B parioHe ABype-
ubsi BMAOTb AO 0CBOBOXAEHUS BaBuAOHa
n paspyweHua HuHeBun B koHue VIl Be-
Ka A0 H.3. Torpa noauTMyeckasa BAacCTb
NPpMHaAAEXana accupuiuam, HO  KyAb-

TypHasa U 3KOHOMMUYECKaa AEATEAbHOCTb
ocTtanacb 3a BaBWAOHSIHAMW. OcobeHHOo
3aMeTHbIM 3pecb ObIAO  LL@apCTBOBaHUE
AwwypbaHunana.

HOBOBaBWAOHCKOE LL@PCTBO CyLLEeCTBO-
BaAO B nepuoA ¢ koHua VIl po VI Beka Ao
H.3., KOTA@ OHO PYXHYAO MNOA HATUCKOM
nepcos. B 3aTOT nepuoa acTpoHOMUA pas-
BMBaAaCb MO BOCXOASLLEN, AOCTUIHYB
0CcOb6EHHO BbICOKOr0 YPOBHSA Npw Lape Ha-
BYXOAOHOCOpE.

(U3 kHuru: HukonoB H., Xapramnues B.
«3Be3A0UETbI APEBHOCTH». Tlep. ¢ 6oar. M.
Mup, 1991 r.)

MbI B coLpanbHbIX CETAX

{1 B Qe
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Komema pﬂaoM ¢ ApKmypom

Aprem HoBMYOHOK

KaHAuAaT OMONOrnYeCcKUX HayK,
pyroBoauTeb JlabopaTopuu acTpOHOMUM
MeTpo3aBoACKOro rocyapcTBEHHOro
yHuBepcuTeTa

HOBOFOAHIOKO HOYb, MOA 3BYKW Canto-
TOB B YecTb HacTynatouwiero 2016 ro-
AQ, komeTa KataauHbl (C/2013 US10
Catalina) npowaa Bcero B noAyrpapyce ot
ApKTypa — CaMOM SIPDKOW 3BE3Abl CEBEPHO-
ro noAylwapus HebecHoi coepbl. «XBocTatas
rOCTbs1» BbITASIAEA KaK CKOHAEHCMPOBaHHbIN
06BEKT C APKOCTLIO Ha YpoBHe 6™, oHa 6bl-
Aa NETKO BMAHA AaXe B HEOOAbLLIME BUHOKAW.
NobUTEAM aCTPOHOMMMU M3 Pa3HbIX CTPaH Mu-
pa CMOIAM NMOAYYUTb 3aMeUaTebHble GoTorpa-
dun coepmHeHus. 3To cobbITUE HAMOMHUAO
ewie 06 0AHOM COAVXKEHUM KOMETbI C OpaH-
XEBbIM TMraHTOM B C03Be3aMM Bononaca,
KOTOpOe MpoM3oWA0 BoAee MoAyTOpa BEKOB
Ha3ap, B okTabpe 1858 r. Toraa ero «raaBHOW
repouHen» cTana 3HaMeHuTas kometa AoHa-
TH, ¥ PSAOM C CUSKOLLIMM APKTYPOM OHa CMO-
TpeAacb AANEKO He TaK CKPOMHO, Kak KoMeTa
KaTtannHbl. OHa 6bina BNEYATASIOLLIMM 3PEenu-
Lem 1 B MacLuTabax Bcero Heba.
UTanbsiHCKUIA - acTPOHOM  AKOBaHHU Ao-
Hatn (Giovanni Battista Donati, 1826-1873)
NPOXMA KOPOTKYHD, HO HACbILLEHHYH XXW3Hb.
OH poaunca B ropoae lusa, ele B LUKOAb-
Hbl€ FOAbl 3aMHTEPECOBAACS HAayKOM O 3BE3A-
HOM Hebe M ocTaBancsi BEpeH el A0 KOHUA
CBOMX AHEW. B 1852 T. yueHbIl CTan COTpyA-
HUKoM (DAopeHTHiCKol obcepBatopun, a B
1864 . — ee AvpeKTopoM. AOHETH ObiA OAHUM
U3 NMMOHEPOB UCMOAB30BAHUSA CMEKTPOCKOMNUM
B aCTPOHOMMUK. OCOBEHHO €ero MHTEPECOBaAU
CMEKTPbI KOMET; NOCAE TLIATEABHOIO MX U3yye-
HUSI OH MPULLIEA K BbIBOAY, YTO BOAM3M COAH-
L@ UX OCHOBHbIM W3AYYaHOLLMM KOMMOHEHTOM
ABAAKOTCA pa3pexeHHble rasbl. MMomyTHO wmc-
CAeAOBaTEAb U CaM BeA MAAHOMEpPHbIE MOW-
CKM «xBOCTaTbIX 3Be3A». B nepuoa ¢ 1854 no
1864 1. oH 0BHapYXWA WX LEeAbIX wwecTb. Ho
3HAMEHUTBIM €ro CAeNana, KOHEUHO Xe, KOMe-
Ta, OTKpbITas UM 2 UoHA 1858 I. 1 No3xe noay-
uumBLLasi obo3HaueHre 1858 VI (no npaBuaam
COBPEMEHHON HOMeHKAaTypbl — C/1858 L1).
Camoe M3BECTHOE XyAOXECTBEHHOE M30-
6paxeHre coAmxKeHus komeTbl AoHaTv ¢ Ap-
KTYpOM CAEAaA aBCTPUMCKUI aCTPOHOM W
XYAOXKHMK IaMyHA Baic (Edmund Weiss),
HO ToAbKO 30 AeT cnycts. HecmoTps Ha 310,
€ro KaptMHa obhapaer XOpoWwWM YypPOBHEM
AOKYMEHTaAbHOCTU: Ha HEM Mbl Cpasy y3Ha-
em 3Be3abl boabLion MeaBeamubl, Boronaca
n CeBepHoM KopoHbl. UTanbSHCKUMIM rOpoA-
CKOM MneMnsax MoA KOMETOW 3a AABHOCTHIO
AET, KOHEYHO, ABASIETCS BbIMbICAOM, OAHA-
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A Tlepsas ororpacus komernbi: (/1858 L1
28 ceHTa6pa 1858 roaa. BugHa HanGonee apKas
4acTb KOMbI U HA4ano xBocTa.

Edmund Weiss

A 3HameHuToe u306paxkeHue Kometbl [loHaTn
panoMm c ApKTypom aBTopcTBa 3aMyHAA Baiica.

KO OH 3ameyaTeAbHO AOMOAHAET UAAKOCTPa-
LIMIO PEAKOro acTPOHOMMUYECKOTO fiBAeHUA. C
3TUM U306paxXeHUEM CBSA3aHbI U HEKOTOPbIE
acTpoHoMu4yeckue 3apaun. OaHa U3 HUX, Ha-
npumep, npeararaeT ONpPeAeAuTb, B Kakoe
BpeMSsi ropa Moraa HabAtopAaTbCA Takast Kap-
TWHa. (MbI-TO 3HaeMm, HO AaBaiiTe nonpobyem
NPeACTaBUTb, YTO HE 3HAEM...)

B6Ansn nepureamsa (0,58 a.e. ot Conn-
ua, 30 ceHTAb6pa 1858 r.) kKOMeTa AOCTUIAA
APKOCTH OKOAO -1™, ee Hanbonee BneyaTAs-
IOLLMIA MBIAEBOM XBOCT MPOCTUPAACH MOUTH
Ha 40° npu MakcuMaAbHOM LWIMPKUHE 10°.
BbIA BUAEH M AAMHHBIN ra30BbIN XBOCT. 8 OK-
TA6ps C/1858 L1 cbAM3MAACH C Hallei naa-
HeToM A0 paccTosiHua 0,5 a.e.

V' Komerta [loHat Hap TpMHUTU-KONNEmKEM
1 bannnon-konnepkem (Oxcchopa). Kaptuna
XPaHUTCA B IOHAOHCKON ranepee Maaca. ABTop

HeusBecTeH.

Kometa AoHath — OAHa M3 CaMblIX APKKX
1 BrieyatadoLLmx B XIX sexe. OHa BAOXHOBUAA
Ha TBOPYECTBO He TOALKO Balica, HeopHoKpaT-
HO MOSIBAAISICb B M306Pa3UTEABHOM UCKYCCTBE
n AuTepaTtype Toro Bpemenu. Mpo Hee nucanv
B MONYASIPHbIX XYPHaAaX, M30bpaxani Ha kap-
TUHaX U BbITOBbIX NPEAMETaX.

C/1858 L1 Ttakxe crana nepsor cHoTo-
rpadvpoBaHHON KOMETOW. «[TpodeccroHans-
Has» acTpoHOMMUeckas dotorpadus 6Obina
noaydyeHa 28 ceHtabps 1858 . Ha obcepsaTo-
pun TapBapACKOro Komeaxa Axopaxem Box-
Aom (George Phillips Bond), cbiHOM avpeKTopa
obcepsaTtopun Yunbsima BoHpa. C Luectmu-
HYTHOM 3KCMO3WLMEH eMy YAAAOCb 3arevar-
NETb, KAK OTMEYEHO B XypHane HabAOAEHWH,
«TOABKO FIAPO M HEBOAbLLYHD TyMaHHOCTb 15”
B AMameTpe». AHEM paHee «BbITOBOM» CHUMOK
KOMETbI MOAYYMA aHTAMMCKMIA ¢doTorpad Yu-
AbsiM Aluepsya (William Usherwood).

Mepuop obpalleHUa 3HaMEHMUTON KO-
meTbl AoHaT BOKpyr COAHU@ oueHWBaeTcA
npubansnTenbHo B 1700 AeT — B CAEAytO-
LUK pa3 OHa NPOVAET NepureAvin B UeTBep-
TOM ThICAYENETUMN.

Chris Levitan

ConmeHmne Kometbl /2013 US10 Catalina n Apktypa 1 aHaps 2016 T.

www.universemagazine.com



NosUTEABCKASI AcTPOHOMUS NI

Teneckon

Mpeanaraem Bam 03HaKOMUTBLCS

C Nnpoaykuvein komnaHum Omegon,
KOTOpas, HeCOMHEHHO, OTAU4HO

cebs 3apekomeHAyeT Ha YKPaNHCKOM
pbiHKe BAaroaapst oNTUMaAbHOMY
COOTHOLUEHNIO LieHa/Ka4yecTso

U LWWMPOKOMY MOAEABHOMY PSIAY,
cnocobHOMY yAOBAETBOPUTL 3aNpochl
KaK Ha4uHaloWmnX Atobutenein
aCTpPOHOMUKN, Tak N NPOECcCUOHaNOB.

N150/750 Ha aKkBaTopManbHOM MOHTUMpPOBKe EQ-3 Hemel-

KOro TMna — BMOAHE YHWBEPCAAbHbIM BapUaHT MHCTPYMEH-

Ta Kak Al HAUMHAIOLLMX M3y4yaTb 3BE3AHOE HEDO, TaK U AAA TEX, KTO
A@BHO U CEPLE3HO 3aHWMAETCA €ro HabAAEHUAMMU.

Mapaboanueckoe 3epkano AnameTpom 150 mm obecneunsa-

Teneckon yao6eH
€T AOCTATOYHO BbICOKME Pa3pPellatollylo U NPOHULAIOWYIO CMO-  pnappiesnupix 1 _
cobHocTU. C TakuM 0BbEKTMBOM Ha XOPOLLUEM TEMHOM Hebe v Npu  Habnioaenmit “Hany mariow
BbICOKOW MPO3PaYHOCTU aTMoChepPbl MOXHO PAacCMOTPETb OObEK-
Tbl, UMetoLMe BAECK BMNAOTb AO 13-/ 3BE3AHON BEAMUMHBI, AETAAM
Ha MoBepXHOCTAX NAaHeT COAHEUHOM CUCTEMbI Pa3MepoM MOPSA-
Ka YrAOBOW CEKYHAbI U ABOVIHblE 3BE3AbI C pa3peneHWeEM Gonee
0,8". baaropapsi yHMBEPCAABHOCTM, MOLLHOCTM M OTHOCUTEAbHOM
KOMMAKTHOCTU 3TOT MHCTPYMEHT SIBASIETCS XOPOLIMM BbIBOPOM AASI
HabAIOAEHWI «Ha BbIE3AE», YACTO NPAKTUKYEMbIX OMbITHbIMUW acTpo-
HOMaMu. TeneCKon YCTaHOBAEH Ha XECTKON 9KBATOPUAAbHOM MOH-
TMpoBKe EQ3, cHabXeHHOWM MexaHM3MOM TOHKMX ABUXEHUIA. OHa
TakXe OTAMYAETCS AOCTATOYHO OOABLLIONM FPy30MOABEMHO-
CTblO W YCTOMYMBOCTBIO, UTO MO3BOAAET 3aHUMATbCA
doTorpadmpoBaHnemM 3BE3AHOTO Heba ¢ AAUTEAbHbI-
MU 3KCNo3nuMsaMU. LLITaTMB MOXHO peryampoBaTb no
BbICOTE, AOMOAHUTEABHO OH OCHALLLEH MOAOUKOW AASA K-
ceccyapoB. MmeeTca BO3MOXHOCTb MOTOpU3aLMK MOHTUPOB-
KM Nno obenm ocsiM AAst Bonee KOMGbOPTHLIX HABAAEHUI U
actpootorpadun. OnTMKa U MexaHWKa xapaKrepusyroTcs
BbICOKUM KauyeCTBOM, BMOAHE YAOBAETBOPAIOLLMM Tpebo-
BaHUSIM MPOABUHYTBIX aCTPOHOMOB-AOBUTENEN.

bonee peTanbHYO MHGOPMALMIO O KaXAOM Mpo-
AYKTE MOXHO HalTu Ha caute 3planeta.com.ua
U B MarasuHe «Ipetbs lAaHeTa» no aappecy: Ku-
eB, YA. HuxHui Ban 3-7, Ten. (067) 215-00-22,
(044) 295-00-22

Moapo6HbIE 0630pbl TEAECKOMNOB, ¥ :
MWKPOCKOMOB 1 6uHOKAEH Omegon, ®OPMUPYEM AUNEPCKYIO CETb

a TaKxKe APYrHX TOProBbIX MapoK YuTaiiTe D m E g D n

B CAEAYIOLLMX HOMepax

HaLLIero XypHana. S—  ———

3epKaAbeu7| Teneckon cuctembl  HbtoToHa  Omegon | - .

OKynapbl B cOMeTaHUM

¢ nun3on bapnoy
06ecney1BaloT XopoLuyio
NVHENKY yBenuYeHuil.
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HebecHbie coOObITVA anpens

BUAUMOCTb NMAAHET.

Mepkypui. B KoHue mMapTta
B CpeaHux Lwupotax CeBepHO-
ro MOAyLIApWsa HayHeTca Hawu-
AYULLWIA B TEKYLLEM FOAY MEPHOA
BUAMMOCTM CaMOW MaAEHbKOWM
NAGHETbI, NPEABAaPAOWNN  ee
npoxoxaeHve no Aucky Conx-
La, KOTopoe NpousonaeT 9 mas.
B AeHb HanboAbLLEN BOCTOUHOM
9NOHraumMn — 18 anpens — ans
MECTHOCTEW, Aexalumx BOAU3M
50- wupotbl CEBEPHOro MOoAy-
lapusl, MHTEPBAA MEXAY KOH-
LOM TPaXAAHCKWMX CyMEpeKk u
3ax0A0M MepKypusi 3@ ropu3oHT
AOCTUTHET MOAYTOPa YaCoB.

BeHepa Bce raybxe norpy-
XaeTc B YTPEHHWE CYMEPKM,
NOAHMMAACb HapA TOPU3OHTOM
He3apoAro A0 Bocxopa ConHua.
B Hawwux wupotax oHa daKiu-
YeCKU BMAHA TOABKO Ha CBETAOM
Hebe Onaropapsi CBOEMy Bbl-
cokomy 6aecky. ®asza nAaHeTbl
K KOHLY anpensi Bo3pacTeT A0
98%, a AMaMeTp AUCKa, Haobo-
poT, ymeHbLuTca A0 10 YrA0oBbIX
CeKyHA. AeTaa Ha MAOTHOM Be-
HEePUaAHCKOM 06AaYHOM MOKPO-
BE NPOSABASIKOTCA UCKAKOUUTEABHO
B YAbTPadUOAETOBOM Auanaso-
He, ANl KOTOPOro 3eMHas atMo-
cdepa HenpospayHa. 6 anpens
B MEpPBOM NOAOBUMHE AHA B Boc-
ToyHon EBpone M Ha HOxHOM
KaBKa3e MOXHO yBMAETb UCUE3-
HOBEHWE BeHepbl 3a AYHHbIM
AVCKOM (siBAEHME ByaeT Habato-
AATbCS Ha CBETAOM Hebe).

Mapc npubanxaercsi K CBO-
€My «HOXHOMY» MPOTUBOCTOS-
HUIO, OXMAQEMOMY B KOHLE

A Bup 103xHoit yacTu He6a B Opecce (46°30’ c.w.) B nonHoub 24 anpens. PruoneToBbIi CErMEHT — Y4acToK
HebecHoW chepbl, 06bEKTbI KOTOPOro He NOAHUMAKTCA Haf rOPU3OHTOM AN Habnlopatenen cesepHee 50° c.ui.

Masi, NO3TOMY C TOUKM 3PEHUSA
6AM30CTU K 3EMAE OH PaCMoOAO-
X€EH AOCTaTOUHO YyAOBHO, OAHAKO
xutenam  CeBepHOro noaywa-
pYs B NMOAHOW Mepe HaCAaAUTb-
€l BUAOM MAGHETbI HE MO3BOAWT
ee 3HauyuTenbHOe OTpuLaTeAb-
HOE CKAOHEHME: B KOHLE anpe-
Al OHO YMeHbLUUTCA A0 -21°41°
(Npy 3TOM BWAMMBIV AMAMETP
MapCUaHCKOro AUCKa BO3pac-
TET A0 16 YrAOBbIX CEKYHA, U NPU
XOpOLIMX aTMOCPEPHBIX YCAOBU-
AX A€TaAu Ha HeM GyAYT BUAHBI
yXxe B 70-MUAAMMETPOBbIE TEAE-
ckonbl). 17 anpens HanpasAe-
HWe ABWXeHuA Mapca Ha ¢oHe
3BE3A CMEHMUTCA C NPSAMOro Ha
NONATHOE.

Onutep. YcnoBus BU-
AMMOCTM  ra3oBOro  ruraHta
NMPOAOAXAIOT ocTaBaTbcsl 6Aa-

A Bupumblii nyTb actepoupaa lOHoHa (3 Juno)
B anpene-mae 2016 r.

34 BceneHHas), NpOCTPaHCTBO, Bpems!

rONpPUSATHBIMU: OH MOSAIBASIETCA
HaA roOpU30HTOM €lLle A0 3axoAa
ConHL@ M KyAbMUHUPYET AO MO-
AyHOUW. 12 anpens KpynHewas
nAaHeTa Ha 3 yaca CKpoeT oT
Ha3eMHbIX HabApaTenel 3Be3-
Ay 7-n BenmunHbl HIP 54057.
310 ABAEHWE BYAET BUAHO Npak-
TUYECKM Ha BCEW TeppuUTOpUM
EBponbl (KpomMe camoin 3anaa-
HOWM YacTu), a Takxe Ha KOxHom
KaBkase, B KasaxcraHe, LeH-
TpanbHOW A3un, B 3anapHow U
LleHTpanbHoM Crbupu.

CaTypH B anpene HabAopa-
€TCA NPUMEPHO B TEX XE YCAOBU-
X, UTo0 U1 Mapc — ¢ nonpaBKou
Ha TO, UTO OH ABMXETCS Mo Heby
BOCTOYHEE, BOCXOAA U KYAbMMW-
HUpys Ha 30-40 MUHYT No3xe.
Aaxe B 6-CaHTUMETPOBLIE Te-
AECKOMbl HECAOXHO PasrAiAeTb
3HAMEHUTbIE  CaTypHUAHCKKE
KOAbL@, npubAnXatoLlMecs K
MaKCHMyMy CBOEro pa3BopoTa,
W KPYNHENWHN CNyTHUK NAaHe-
Tbl TUTaH.

YpaH ¢ KoHUa MapTa CKpbl-
BAeTCA B COAHEYHBIX AyvaX,
BCcTynas 9 anpeas B COEAUHe-
HWe C HalMM CBETMAOM. HenTyH
NPaKTUYeCKU BECb MECSL, NOSB-
ASIETCA HEBBICOKO Hap Oro-Boc-
TOYHBIM FTOPU3OHTOM HE3aA0ATO
A0 Bocxopa CoaHua. Aaxe no-
MbITKM NPOCTO YBUAETb MNAGHe-
Ty B 3TO BpPEMS COMPSXEHbl C
OLLYTUMBIMW TPYAHOCTSIMU; Oue-

BMAHO, YTO PaccMOTpETb Ha ee
AMCKE AMAMETPOM YyTb BOAbLLE
ABYX YIAOBBIX CEKYHA Kakue-TO
A€TaAM HEBO3MOXHO (Aa U cam
AMCK Pa3AMUMM B MHCTPYMEHTbI
¢ aneptypon He meHee 90 Mm).
NPOTUBOCTOAHUE FOHOHDI.

AcTepoua rAaBHOrO mnosca
FOHoHa (3 Juno) umeeT oyeHb
CBETAYIO AAA OOBEKTOB CBOe-
ro KAnacca MoOBEPXHOCTb U Mpu
CpPaBHUTEABHO HEOOAbLLUUX pas-
Mepax 4yacTo AOCTUraeT B Of-
no3nuMKM SIPKOCTU Bble 9-i
3BE3AHON BEAMUYMHbI. OAHAKO B
TEKYLLEM TOAY OH MPOMAET KOH-
durypaumito  NpPOTUBOCTOAHUSA,
HaxoAfCb Ha CaMOM YAAAEH-
Hom oT CoAHUa yyacTke CBOeM
0op6UTbI, NMO3TOMY YCAOBUSA €ro
BMAMMOCTH ByAyT AAAEKM OT Of-
TUMaAbHbIX.
BECEHHUM
METEOPHbI1 POW.

Ha BTOpytO MOAOBMHY anpe-
Al MPUXOAUTCA AKTUBHOCTb AO-
CTaTOYHO MOLLHOIO €XEroAHOro
METEOPHOro noToka Aupup (Ha
CaMOM AeAe ero papuaHT Haxo-
AMTCA B co3Be3amu lepkyneca,
OAHaKo B cepepuHe XIX Beka,
KOorAa OH ObIA  KaTanOrM3upo-
BaH, YCAOBHas «TOUYKa pasneTar
METEOPHbIX 4acTUL, pacrnona-
ranacb B TOTAQLUHWMX TpaHuLax
co3ge3ansi  Aupbl).t  Ocobbix

1 BB Ne2, 20086, ctp. 42
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«CIOPMNPU30B» B TEKYLLEM TOAY
ACTPOHOMbI OT HEro He OXWAa-
10T — BeposiTHee Bcero, BOAW-
31 MakCMMyMa, HabArAAEMOTO
21-22 anpensi, €ro 3eHWTHOEe
4acoBOE YNCAO HEHAMHOTO Mpe-
BbicuT 20. B 310 Bpems Hebo
byaeT ykpawaTtb noAHas /yHa,
NoO3TOMY YCAOBWSA  BUAMMOCTM
rnoToka HeAb3s HasBaTb OAaro-
NPUATHBIMMU.
OBBbEKT MECHLA.

Mupuabl —  AOATONEpPUO-
AMYECKMe MepemMeHHble 3Be3-

Abl, BAECK KOTOPbIX MEHsieTcs B
3HAUMTEABHbIX Mpeaenax (MHO-
raa A0 10 3BE3AHbIX BEAMUMH,
T0 ecTb B 10 TbIC. pa3) Ha npo-
TSKEHUU NPUMEPHO roaa. Mpu-
YMHbI TAKOTO «3KCTPEMAAbLHOTO»
NMOBEAEHUSI MOKa He COBCEM
NoHATHbI. MNepunoabl meHee 200
AHEN AASt HUX OBbIYHO Hexapak-
TEPHbl, HO U 3AECb €CTb CBOM

«PEKOPACMEHBI» — Hanpumep,
CPEAHWUM WMHTEPBAA MEXAY Nu-
KamMu SIPKOCTU NepeMeHHOM

T UeHtaBpa cocTaBAsieT BcCe-

NOBUTENBCKAS ACTPOHOMWSI

ro Tpn mecsua (90,5 cyTok).
OAMH M3 TaKuX MUKOB MPUAET-
ca Ha 24 anpead. Hecmortps
Ha TO, 4YTO co3Be3aue LleHTas-
pa OTHOCUTCA K HOXHbIM, YacTb
€ro BECEHHUMMU HOYaMMU BUA-
Ha Aaxe Ha wupote Kuesa, u
MMEHHO B 3TOW 4yacTW pacno-
AOXEHa HeobbluHaa MUpUAA.
B MecTHOCTAX, AeXalumx 6Anxe
K 3KBaTopy, HabAAaTh ee elle
npouwle. B anoxn makcumyma T
LleHTaBpa MOXeT UMeTb Baeck
OKOAO 5- BEAMUYMHbI — 3aMeT-

HO Bbllle Mpeaena BUAMMOCTU
HEBOOPYXEHHbIM rAa3om. Mu-
HUMYM €€ He OUYEHb «TAYOOKUIA»
M HaxXOAMTCH Ha ypOBHe 9™M.
PopoHauanbHMU@ W Hambo-
A€e fpKas NpeACTaBUTEAbHU-
La Knacca AOATOMEPUOANYECKUX
nepemMeHHbIx — 3Be3apa Mupa (o
Kuta) — Takxe NpoxoAuT Makcu-
MyM B anpene, HO YBUAETb ee
B 3TO BPEMS B HaLUMX LIMpOTax
HEBO3MOXHO, MOCKOAbKY BeECb
Mecsil, CEBepHee Hee Ha Hebe

6yaet HaxoanTbest COAHLIE.

KAJIEHJIAPh ACTPOHOMHUYECKHUX COBBITHH (AIIPEJIb 2016 I.)

2 MaxcumyM 6necka [oATOMePUOANYECKO TIepEMEHHON 3BE3ALI
Mwupst (o Kura, 3,0™)

5 Ot Jlyxa (9=0,09) B 1° ceBepHee HentyHa (8,0™)
6 7-9"JIyna (9=0,02) 3akpriBaeT Bexepy (-3,9™)
7  11:23 HoBonyHue
18" Jlyna (®=0,00) B miepuree (B 357163 KM OT LieHTpa 3eMan)
8  13-15"JIyxa (9=0,02) 3akpuiBaer 3ee3ny &' Kura (4,3™) pns

Habnioparenei 3amaaHon Cubupu u 3amana Kasaxcrana
14" JlyHa B 5° 1oxnee Mepkypusa (-1,0™)

9 22" Vpan B BepxHeM coefuHenuy, B 0,5° oxHee Conxua

10 13-15" Jlyna (®=0,14) 3akpsiBaet 38e3ny v Tensua (3,6™).
fIBnenue BUAHO Ha BOCTOKe YKpauHbL U €BPOTIENCKOM
yactu P®, na CeBeprom n I0xnom Kaskase, B Kasaxcrane,
LlexnTpansHon A3uu, B 3amaaHoi Cuéupun
19-21" Jlyxa (®=0,14) 3akpsiBaer 38e3ny 71 Tenbua (4,5™) pas
HabniwopaTeneit ceBepa U BOCTOKa Ykpautis, Benapycy, ctpax
Bantuu, espomeiickoin vactu PP (kpome toro-socroka), ceBepa
3amapHoit Cubupm
20-22" JlyHa 3akpbiBaet 3Be3abl 0 u 02 Tensua (3,8™ u 3,4™).
fIBnenune BupgHo B Benapycu, Monpose, crpanax Bantun, Ha
ceBepo-3amazie YKpauHsl U eBpomenckon yactu Po
23" Jlyna (®=0,17) B 0,5° 10Hee Anbaebapana
(o Tenbua, 0,8™)

12 14:50-17:50 Omurep (-2,4™) 3akpsiBaeT 3Be3ny HIP 54057
(7.37)

13 17-19" Jlyna (®=0,45) 3akpsiBaer 38e3ny A Bnusuenos (3,6)
Lns Habnopareneit KonbCcKoro monyocTposa, ceBepo-BOCTOKA
eBponeickoit yactu PP, 3amaptont u Lenrpansvhoit Cubnpn,
ceBepo-BocToKa KasaxcraHa
MakcumymM 67ecka LONrONepuoanIeckoit mepemerHon RR
Crpensua (6,4™)

14 4:00 JIyHa B (pase mepBoiil yeTBEpTU

17 0O Jlyxa (9=0,77) B 3° 1oxHee Peryna (o JIbBa, 1,3™)

1020. Tomac UtoH. BceneHHan, nporcxoxae-
HWe XXU3HM U BCEro Ha cBeTe B UHorpaduke

Mbl pacnonaraem B HacToslLLee Bpems Takum 06beMOM
MHOOPMALMK, UTO YUEHBLIM YXKe He XBaTaeT cnoco6oB pma
ee onucahus. Kakum xe obpa3om crepyet ee usyyarb U
obpabatbiBatb? Kak 0TbICKMBaTb TO, UTO ABASETCA Hau-
6onee BaXHbIM B KOHKPETHbIX CAy4asx? AaHHas KHUra
NbITAETCA OTBETUTL HA 3TOT BONPOC, UCMOAL3YA «MHOTpa-
(u1ueckui» NOAXOA K BONPOCaM XW3HW, BceneHHOW U MHOXECTBa ApYTHUX fIBAE-
HWiA. B Heli 3aTparBatoTca MHOT006pasHble, COBEPLIEHHO Pa3AMUHbIE aCMEKTI
YEeNOBEYECKOr0 3HaHUA: OT MeAbYANLLMX ANEMEHTAPHBIX YaCTHLL, KOTOpble ABU-
KYTCAl IOYTU CO CKOPOCTbIO CBeTa B boabLuom AapoHHOM Komaiiaepe, A0 Cambix
60AbLLKX 3B€3A BO BCEAEHHOM.

9Ta KHUra — 0 COBPEMEHHOM XXU3HU BO BCEW €€ TEXHOAOTUUECKON CAOXKHOCTH.

PEKOMEHAYEMBIE KHUTU

8" Mapc (-1,0™) mpoXOANT KOHOUIYPALNIO CTOAHUA

18 4" Jlyna (©=0,86) B 3° toxHee H0murepa (-2,3™)

17-19" Jlyxa (9=0,90) 3akpbiBaer 3e3ny T JIbBa (4,9™).
fIBneHve BULHO Ha BOCTOKE eBpoOIeiickoit yactn PO, Ha
CeBeprom u I0xnom Kaskase, B Kazaxcrane, IlentpanbHont
Asuu, Ha tore 3amagHon v IlenTpansHoit Cnbupu

14" Mepxypuit (0,2™) B Hau6oJbLUIE BOCTOYHOM 310HTaLUN
(19°56")

21 1-2Jlyxa (9=0,99) 3akpriBaer 3Be3ny O [leBH (4,4™) nas
Habniopareneit Monpossr, Ykpautsr, Benapycu (kpome ceBepHoOit
yacru), I0xHoro Kaskasa, tora eBpomnetickoii yactu PO
10" Jlyna B 4° ceBepree Crivku (o [leBsy, 1,07)

16" Jlyxa (®=1,00) B anoree (8 406350 KM OT 1leHTpa 3eMnn)
MaKcuMyM aKTUBHOCTU METeOpHOTo moToka Jinpuast (10-15
METEOPOB B Yac; KOOPAUHATH PafnaHTa: o.=18"02", 5=32°)

22 5:25 IlonHonyxue
21" Benepa (-3,9™) B 0,8° 10xHee Ypana (5,9™)

23 MaxcumyM 61ecka JoAromnepuofudeckon epeMeHHon
R Bonomaca (6,5™)

24 MaxcumyM 611ecka JoAromnepuofudeckon epeMeHHon
T Ilentaspa (5,5™)

25 6" Jlyna ($=0,92) B 4° ceBepHee Mapca (-1,3")
8" Jlyna B 9° ceBepHee AHTapeca (o Ckopmmona, 1,0™)
19" Jlyna (®=0,88) B 3° ceBepHee Carypua (0,27)

26 Acrepoup 0HoHa (3 Juno, 9,8™) B TPOTUBOCTOAHNY,
B 2,296 a.e. (343 MNH KM) OT 3eMnun

29 4" Mepkypui (2,4™) mpoxopuT KoHGUIypaumio CTosHUA
MakcumyM G7ecka LoAronepuoandeckoi epeMeHHon
R Auppomepst (6,3™)

30 3:28 JlyHa B daze mocnepHen 4eTBEpTU

Bpemsa scemuproe (UT)

COEBECHRAR HAF
........ azssssssa sesks

B032. 06bacHAs Mup. UCTOKM COBPEMEHHOM HayKK

KHura 0pHOr0 M3 camMbiX U3BECTHBIX YUEHBIX COBPEMEHHOCTH,
HOOENeBCKOro Aaypeata Mo ¢u3nKe, AOKTOpa GpUAOCODMM
CvBeHa BaiiH6epra — 3axBaTbiBatoLLas M 3HLMKAOTEAMYE-
CKU MOAHAA MCTOPUA HaykuU. ITO GyHAAMEHTaAbHBIA TPYA O
TOM, KaK POXAAAMCb U Pa3BUBAAMCh COBPEMEHHDBIE HayyHble
3HaHMs, ABUrasch OT NPOCTOr0 KOMEKLMOHUPOBaHNA GaKTOB
K TOYHBLIM METOAAM MO3HaHMA OKpYXaroLiero Mupa. OAvH
M3 CambIX M3BECTHBIX MbICAUTEAEH NPOBEAET HAC N0 MHTEPECHEHLLEMY NYTH — OT
aHTUYHOCTH AO HALUKX AHEl, Yepe3 pa3BUTMe Hayku B apabckom MUpe W cpe-
HeBeKoBoW EBpone — K HayuHoi pesoaoumm XVI-XVII BekoB 1 panee K HbtoToHY,
MHLLTENHY, CTAaHAQPTHOW MOAEAU, FPaBUTALUU U TEOPUM CTPYH.

91a KH1ra — pAA BCeX, KoMy MHTEPecHa MCTOPUS, COBPEMEHHOE COCTOSIHUE HayKu
U Te NyTH, N0 KOTOPbIM €/ NPEACTOUT pa3BUBaTLCA B ByayLiEM.

ETHEIR BABHBEET

MoAHbBII NepeyeHb KHUT, HaAMuKe, ueHbl www.3planeta.com.ua uau no Tenedony (067) 215-00-22
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NOBUTENBCKAS ACTPOHOMWSI

HoBoayHUue 11:23 UT 7 anpean

MNepsas
yeTBEPTb 04:00 UT 14 anpens

05:25 UT 22 anpeas

ﬁ lMocaepHsA
’ yeTBepTb 03:28 UT 30 anpenan

"

] Supigink . =
B e .
Fog » T eeHd

Bua Heba Ha 50° ceBepHOM WKUPOTHI: = ’ .
1 anpeast — B O 4yacoB AETHEr0 BPEMEHH; ;
15 anpenn — B 23 yaca AeTHEro BpeMeHHU;

30 anpens — B 22 yaca AETHEro BpeMeH#u -

MonoxeHusi AyHbl pAaHbl Ha 20"
BCEMWUPHOro BPEMEHU YKa3aHHbIX AaT

YcnoBHblie 0603HaYeHUs: R & . . ' ¥ . -
paccesiHHOoe 3Be3[1HOe CKOoMneHne | : 7 S
LIApOBOE 3BE3[IHOE CKOMJIEHNE :
rasiakTnka | pr—=p g

7 andPy3Has TYMaHHOCTb | ] L ' .

B : - nJlaHeTapHad TYMaHHOCTb . |
pagnaHT MeTeopHOro NoToka b . ] ey
3KNMNTUKa | A e f:*ﬂ. [ £

— HebecCHbIl aKkBaTop * 5 .

MonoXXeHUA NAnaHeT Ha opﬁmax . > > v Knurep
B anpene 2016 r. i — =

Loty T
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Caryonis.

UantocTpaumnmn
Amutpua Apapaluesa
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NOBUTENBCKAS ACTPOHOMWSI

BuauMMoOCTb NAAHET:

Mepkypuit — BeuepHsasa

BeHepa — yTpeHHss (yCAoBUSA HeBAAronpusTHbIE)
Mapc — yTpeHHAA (ycAoBUSE BAAronpUATHbIE)
HOnutep — BMAEH BCIO HOUb

CaTypH — yTPEHHAS (YCAOBUA BAAronpuUATHbIE)
YpaH — He BMAEH

HenTyH — yTpeHHsA (ycAOBUSA HebBAAronpusaTHole)

PEKOMEHAYEM!

0K16. Opecckui acCTpOHOMUUYECKHUIHA
KaneHaapb 2016

ACTPOHOMIMHWA
EANEHOAP

2016

[A016. TAQ ACTpOHOMHUYECKUH
KaneHpapb 2016 (Ha yKp.A3bIKe)

MoAHbBI NnepeyeHb KHUT, HAAMUKE, LieHbI
www.3planeta.com.ua
nAu no TenedoHy (067) 215-00-22

ﬂ Bua naaHet 15 anpens 2016 r.
Mepkypui Mapc tonutep
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pamKax  Hay4yHO-Mpo-
CBETUTEABCKOTO npo-
eKTa «BceneHHas,

NPOCTPAHCTBO, BPEMS» U MEX-
AyHapoaHoro npoekra UNAWE
(Universe Awareness — «lo-
3HaHWe BceneHHoW») HaLw Xyp-
HaA OpraHu3oBaA BblE3AHOE
MEponpuUATUE B  LUKOAE-UH-
TepHate ropopa [lepescaas-
XmeAbHUUKKUIA. B aktoBOoM 3a-
A€ LKOAbI cobpanocb okono 80
yyalmMxca MAAALLIMX KAACCOB.
OHM npocAaywaAM nosHasa-

TEAbHYIO AeKUMIO «BceaeHHas
NMoA MWKPOCKOMOM», KoTopas
COMPOBOXAANACb AEMOHCTPa-
LMen TOoro, YTo MOXHO YBUAETb
B MWKPOCKOMbI NPU HOAbLLOM
YBEAUUYEHUMU.

AeTn Takxe y3HaAu, Kak
M rae obpasyrotcs MeTeopu-
Tbl, UTO OHM MOTYT MOBEAATb
Ham 06 uctopun Hawen Coa-
HEUYHOW cucTeMbl NMPU MUKPO-
CKOMUYECKUX MCCAEAOBAHUSX.
MwuHepanbl, TOpHblE MOPOAbI U
OKaMeHEeAOCTH, B CBOK Oue-

B PAMKAX ITPOEKTA «BCEJIEHHAA, IPOCTPAHCTBO,
BPEMA» ITIPOBOAATCA CIENVIOUIME 3AHATHA,
MACTEP-KJIACCBI, 3KCKYPCHH U NEKI[NH:

1. BceneHHas B TeECKOI

1.1. Yro TaKoe Teneckomn?

1.2. Habniopenus 38e3aH0ro Heba
(TpaKTUKyM).

2. IKCKypCUs TI0 3BE3AHOMY Heby.
Habnonenus He6a B TeNeCKoI.

3. BcenenHnas mop MUKpOCKOIIOM
4. 3aHVMMaTenbHOE KpaeBeneHne
4.1. OpueHTUpOBaHME Ha MECTHO-
CTW TPV TIOMOIM KapT U KOMITaca.
4.2. Tlenmi moxopn B Tonocees-
CKWiA N1eC (TI0XOL-TIPAaKTUKYM).

5. 3aHUMaTesbHasA MUHEPaorus
(3aHATME C MUKPOCKOIIOM)

5.1. MuHepanbt 1 TOpHbIe IOPOZLL
B IIPUPOJE, UX OTpPefieNeHue.

5.2. JIparoneHHbIe U IIOfe10YHbIE
KaMHU B U3LENMAX: KaK UX OIpe-
IEeNATb U OTINYATb OT TOAKENOK?
5.3. Usrorosnenwe kynoxa «Jjpe-
B0 JKusHu» (macrep-knacc).

5.4. Ilnetenue 6pacnera

38 BceneHHas), NpOCTPaHCTBO, Bpems!

«Ulambanax» (Macrep-knacc).

6. 3aHMMaTenbHaA ManeoH-
TOJIOTUA: OKAMEHENIOCTU U UX
Ompefenenmne

6.1. Yto Takoe oKaMeHenocTn

W KaK UX OIPEeNeNATb.

6.2. [Inerenue KocMmnueckoro
aMmyeTa Hallux IPefKoB
(macrep-knacc).

6.3. sroToBnenue kynoxa «la-
JIaKTUKa-AMMOHUT»
(macrep-knacc).

6.4. [TaneoHTONOTNIECKUI TYPU-
CTUYECKUIA TOXOZ,

(B neTHwit mepuop).

7. YXuBoTHbIE B KOCMOCE (1eKLUA)
JomnonunTensHyo nHbopMaumnio
TIO BOITPOCaM IPOBEZEHUA MePO-
TIPUATWIA (B T.4. BHIE3AHBIX) U UX
CTOVUMOCTU MOXHO ITOJLYYUTb IO
Tenedony:

+38 097 501 2161.

peAb, MOryT MHOroe pac-
CKasaTb O BO3HWKHOBEHWU
WU 3BOAKOLMM MAAHETBI 3em-
A, a 6uonoruueckure obpas-
Ubl — MPOAEMOHCTPUPOBATbL
BCEe pa3Hoobpasue XMUBbIX Op-
raHW3MOB, €€ HacCeAstoLIMX.
HabAlopeHMsA B MUKPOCKOM OT-
KpbIBAKOT HaM YAUBWUTEAbHbIN
MWP, HE BUAWMbBIM HEBOOpPY-
XEHHbIM FAA30M.

baaropaps MCMOAb3OBa-
HUIO CMeuManbHOro  OKyAsipa
n3obpaxeHne BbIBOAMAOCH Ha

60AbLLION 3KpaH. Ocobblii UH-
Tepec y LWKOAbHUKOB BbI3Ba-
AQ AEMOHCTpauusi ¢ 6OAbLIMM
yBeAVYEHWEM MaAbLEB, BOAOC
M OAEXAbl CaMMX Y4YaCTHUKOB
MeponpUATUSI.

[locne 3aBepLIEHUS AEK-
UMM MUKpOcKon 6bIA Ha He-
KOTOPOE BpPEMS  OCTaBAEH
B OUOAMOTEKE  LLUKOAbI-UHTEP-
HaTa, W Tenepb yuvaluecs
CMOryT paccmaTtpuBaTb C €ro
NomMoOLLblO BCe, 4To UM ByaeT
MHTEPECHO.

www.universemagazine.com



MATA3UH «TPETbA NNAHETA»
TENECKOMNbI, BUHOKAWU, MUKPOCKOMbl

TecT-gpaiiB onTuueckux npubopoB ¢ KoHcyabTauuu cneLuanucToB

HabniogeHua 3Be3q U nnaHeT ¢ MacTep-Kaacchl N0 acTPOHOMUU

Ob30PHbIE 3KCKYPCUU NO 3BE3AHOMY HEBY

Haw agpec: Kues, yn. HmxHuu Ban, 3-7
(044) 295-00-22, (067) 215-00-22
www.3planeta.com.ua




www.3planeta.com.ua

MATA3UH ONTUKHN
«TPETbA NJIAHETA»

Kues, yn. HuxHuwu Ban, 3-7
(044) 295-00-22, (067) 215-00-22

®OPMUPYEM QUNEPCKYIO CETb

omegon

A TENECKON OMEGON N 150/750 EQ-3
OnTnuyeckas cucrema: pednektop HotoToHa
Ouametp, mm: 150

®okyc, mm: 750

Ceetocuna: 1/5

MakcumanbHoe nonesHoe yBennyeHue, kpar: 300
MuHumanbHoe nonesHoe yBenuyeHue, kpar: 21
MpoHuLatowWwas cnocobHoCTs, 3B. Befl.: 13,4
Paspewwatowas cnocobHoCTs, yr. cek: 0,76
®okycep: 1,25" peeyHsblii (mnacTuk)
MoHTMpOBKa: 3KBaTOpUANbHAS

MoTopun3auuna: BO3MOXHA YCTaHOBKA
bonee noppobHyto MHGOPMALMIO O HalWKX TOBapax MOXKHO HaiiTu Ha caitTe 3planeta.com.ua
1 B marasuHe «TpeTbs naHeTa» no agpecy: Kues, yn. HuxHnii Ban 3-7

OTnen onToBbix Npoaak: +38 (067) 215-00-22, email: shop@3planeta.com.ua
$opmupyem gunepckyio cetb Akceccyapbl: nuH3a bapnoy 2x

Wckatens: «KpacHada TOYKa»

Okynsapsl: 6,5 MM, 25 MM

www.3planeta.com.ua
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