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AHHOTaAIMA

N3BectHeiii TeneBenymmii Mropes [IpokorneHko B cBoeil HOBOM
KHUTe oOpaiiaercss K aHajiu3y TeX Yrpo3, KOTOpble OXHIAIOT
YeJIOBEUYECTBO Ha IUIaHeTe 3eMiist yke B 0003puMoM Oymyliem.
[Ipenckazanus KOHIIA CBETA, WIK ATOKAIUIICUCA, TPEJICTABIeHbI BO
BCEX MHPOBBIX PENUTHSX, M TPUILIO BPeMsl CEpbe3HO OTHECTUCH K
stuM npopouectBaM. HoBas kHura Urops IIpokorneHko momoxer
BaM OOpEecTH CBEXWH B3MJIsA HAa TPoOJeMbl KJIMMaTa, MYyTalvi
npeacTaBuTesield 3eMHOU (payHbI, ICTOKOB 3eMJIETPSICEHUI U ITyHAMU,
a TaKXe 3acTaBUT MOPa3MBIIUISITH O TOM, KaK COXPaHUTh XU3Hb
YeJI0BEYECKOTo pojia B TaJIAKTHUECKUX U MPUPOJHBIX KATaKIN3MaXx.
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IIpeaucaoBue

[Touemy nafaioT caMosIeThl, TOHYT KOpaOJIu, Ha JOporax ObIoT-
cs1 aBTomoOuM? Ham roBopsIT — BceMy BUHOW UelIOBEYEeCKUI
akTtop. To ectb ommbOCs cam YenoBek, ¢ KeM He ObiBaeT. OHa-
KO BCE JIM TaK OJHO3HAYHO B HAIIIEM C BAMH COBPEMEHHOM MHU-
pe? [aBaiite mocMOTpUM, HalpuMep, eciy Obl BaM CKa3au JIeT
TPUILATh HA3a/1, YTO OTHON KHOMIOUKOM 32 OHY CEKYHIY BbI MO-
’KeTe OTIPaBHUTh MIMCHMO Ha Kpall CBeTa, BbI OBl CKa3aJIN: CKa3KH.
A cerojiHsi OTHPaBUTb 3CIMICKY B ABCTPANIMIO — 3TO HUKAKKE HEe
CKa3KH, a TaK — IPOCTOe OBITOBOE YIOOCTBO.

U BoT 31€CH KpOoeTcs OoibIioe U KoBapHoe 3a0myxaenue. [1o-
TOMY YTO TIPUAYMAHO BCE 9TO COBCEM HE /ISl TOTO, YTOOBI MBI
OTITPaBJISUIM qyparkue (poTKHM Ha APYroi KoHell cBeTa. [ 1odan-
Hast Cerb! OHa ceroiHs nepeKkpauBaeT MNOJIUTHUYECKYIO KapTy. B
O/IHOYAChE CO3/1aeT MEPCOHBI MUPOBOW BEJIMUMHBI U TaK ke Mpo-
CTO OTIIpaBJIsIeT UX Ha cBaJIKy uctopuu. Ho kakoBa pacruiara 3a
9TU HeBUJAaHHbIE LIBETHI Nporpecca? OHa OyaeT KeCTOKOM.

OnHy TpeBO)XHEe APYrodl y4yeHble BbIJBHUIAIOT TUIOTE3BI O
TOM, YTO WICKYCCTBEHHBI pa3yM ¢ OOJbIIEH HOJIeld BEpOSITHO-
CTU YHUYTOXKUT YEJIOBEYECTBO, MIOCYUTAB HAC C BAMHU HEHYKHBIM
6aJIacTOM ITAHEThI, 2 MEraTOHHBI OTPaBbl, KOTOPYIO MbI IIPOU3-
BOJIMM B IIOTOHE 32 JIEHIEBBIMU TOBApaMHu, JOBEPIIAT YEPHOE Jie-
JIO PYKOTBOPHOTO anokaymricuca! Yto gyMaer o CKOpoM KOHIIE
cera Hayka? KakoBbl ajbTepHATUBHBIE TOUKH 3PEHHS 110 TIOBO-



ny Tuoenm 3emun?

[lokupyrommii MPOrHO3 HEAABHO Clieial N3BECTHBIN OpUTaH-
ckuii yuyeHbld CtuBeH XOKkuHT. CyMMUPOBaB BCIO MH(OPMALIAIO
00 OKpy:Kalollei Hac IeCTBUTENLHOCTH, OH MATEMAaTUUECKH BbI-
CUMTAJI, YTO HaIlla C BAMU YeJIOBeUYeCKast IMBUIIM3AIUsS o0pede-
Ha.

Ona Hen30eXkKHO MOrMOHET, U yXKe B 3TOM ThICSUEIICTUN.

OnHako BMHOWM 3€MHOTO amokajuricrca OyJeT He IaJbHOU
acTepouji, KOTOPbIM HAc MYralT acTPOHOMBI, U HE COJIHEUHBIN
BETEP, U HE HOBBIM JICAHUKOBBIM MEPHUOJ, a caM 4YeyioBek. U B
9TOM HET HUKAKOro rpeypeandeHusi. CocoOHOCTh COBPEMEH-
HOTO YeJiOBEYeCTBa K CAMOYHHUTOXEHUIO CEeroHs MpuOIM3u-
Jlach K TOM POKOBOH 4YepTe, 3a KOTOPOW — Kakue Obl JeHCTBUS
YeJIOBEK HU COBEPIIIAT — OH HEM30€KHO OKaKeTCs Ha KIIaa0uIIe
UCTOPHH.

Yero HaM, IpelIHbIM KUTEIAM 3€MJIM, IEUCTBUTENILHO CTO-
UT OOSATHCS, 4 KaKKe CTPAIIAJIKY MPOIycKaTh MUMO yiei? Uro-
Obl OTBETUTHh HA ITOT BOMPOC, MBI PAJIOKWIN TO TOJIOUYKAM
BCE YIpO3bl YEJIOBEUECTBY, OTIECIUIM HAYUYHBIE OT aHTHHAY4-
HBIX, CTPALIHBIE OT CMEIIHBIX, PEAJIbHbIE OT MOTEHIUAJIbHBIX, U
y Hac MOMYYMJIACh 3TA KHUrA. DTO Pe3yJbTaT TPyAa TBOPUECKO-
o KOJJIEKTHBA TeJienporpaMmbl «Camble HOKUPYIOIIUE TUIOTe-
3bl». Hazietoch, Bam OynieT HHTEpecHO!



I'naBa 1
Kocmuueckne karactpogsl

1. Ilo:xkupareiin rajJJakTHK

Besukuii ATTpakTop 3aTSATMBAET Hallly TIAKTUKY — 00 3TOM
TUTaHTCKOW IPAaBUTALIMOHHOM CUJIE HE TaK JIaBHO CTaJIO U3BECT-
Ho. Ho camoe rnaBHoe: Ham Muneunslii ITyTe okaspiBaercsl B
CBOEro pojia KOCMUYECKOW BOPOHKE — Ha HEro B TO K€ Bpems
JeWCTBYET aHTUT'PABUTAIMS, €€ BbI3bIBaeT TeMHasi sHeprus. U B
9TOM HET HUYET0 MUCTUYECKOT'O — 33 OTKPBITHE TAKOI'O CBOMCTBA
Bcenennoii yxe nonyyena HoGeneBckast mpemusi.

TeMHasi SHeprusi 3aHUMAET He TOJIBKO OOJBIIIYI0 YaCTh KOCMU-
YeCKOro MPOCTPAHCTBA, HO U pacTsIruBaer ero. Bee, 4To ecth BO
BcenenHou, otnansgercsa Ipyr oT Apyra, CUJIbl aHTUTPaBUTALIMA
noOeXKJAI0T XOPOIIO 3HAKOMBIE HAM CHJIBI IPUTSIKEHMSI, Oyaro-
Japsi KOTOPBIM MBI OJIaronoIyYHO TiepeMenaeMcs Ha CBOMX JJBO-
UX I0 Halley I1aHeTe, a He yaetaeM ¢ Hee. Ho 3To moka — 4rto
Oyaer ganbiie ¢ Hamu, ¢ 3emutedd, CoTHEUHON CHCTEMOM, YUH-
ThIBas1, YTO yUEHbIE YK€ IPOCUUTAIN BO3MOKHbBIE BAPUAHTHI, Ca-
MBIM BEPOATHBIN U3 HUX — Pa3peiB Beenennon? Hlokupyommee
MPEANOJIOKEeHNEe acTPOPU3UKOB yxke HAXOOUT HEMAJIO MOATBEP-
K IEHU.



MmeHHO ceituac ofiHa U3 TajlaKTUK yMHUpaeT B Kocmoce. OT
HEE OCTAIOTCS IMOJIOCHI U3 Ia3a U 3BE3[l, PA3pbIBAET €€ OJHA U3
CaMbIX TMTAHTCKUX CTPYKTYp Beenennoit — Benukuit ATTpakTop.

To xe camoe yrpoxaet Haiiemy Miieunomy I1yTu: Mbl Hecem-
cs1 no Bcenennoil B ctopony atoro Benukoro Arrpaktopa. OH
3aTATMBAET B CBOIO BOPOHKY M HAC, M HAIIM COCETHUE TJIaKTH-
KM, CKOpPO 3Ta KOCMUYECKasi MaXUHa MOMIOTUT BCI0 CONMHEUHYIO
CHCTEMY, BKJIIOYasl 3eMIII0.

Muxaun CaBpoB, goneHT kadenpsl oomient ¢puznku MOTU,
TOBOPHUT, YTO MAacca TOrO TUraHTa OOJIbINE YeM B MUJUTHOH pa3
MPEBBIIIAET MACCY TaJaKTUK TUIa Hamel. To ecTb eciu B Ha-
el ['anakTrke MuMapy 38€3/, TaM COOTBETCTBEHHO MUJLJTMOH
MWIIHAPAOB WK Aaxe Oosnbiie. Y ere npeamnonaraiot, 4to 3To
Macca TOJIbKO BUIMMBIX 3BE€3]] — HaM Jiaxe TPYIHO BOOOpa3UTh
TaKUe TMraHTCKue pa3mepbl. Buanmo, atot Bennkuid ATTpaktop
— caMoe OOJIBIIIoe CKOTJIEHUE 3Be3[] TAKOTO Pojia, CBEPXCKOILIe-
HUE, OJIM3KOE K HaM.

Ha3Bayi acTpOHOMBI 3TO CBEPXCKOILJICHHUE TaJTAKTUK COOTBET-
CTBYIOIIIE: OT aHIJIMKCKOIO CJIOBa attraction — «TSTOTEHUE», —
€llle O HEM T'OBOPAT Kak O LIEHTpe NPUTsKeHUs1 BeeneHHoi.

Anekcannp MBanuuk, npodeccop kadenps «Kocmuueckue
ucciepoBanusi» CITIOI'TIY, cunTaert, 4To 3T0 CaMoe MOIITHOE Tpa-
BUTAIMOHHOE 00pa30BaHUE, B KOTOPOM OOJIbIIIe BCEro o0pasyer-
sl TAJIAKTUK — 9TO MOKHO Ha3BaTh IPABUTALIMOHHBIM Y3JIOM.

lanaktuky no umenn ESO 137-001, kotopasi ceituac Haxo-
JUTCS B PEACMEPTHOM CTaauu, Bennkuii ATTpakTOp NOATSHYI



K cebe CO CKOPOCTBIO OKOJIO 7 MWJTMOHOB KWJIOMETPOB B yac.
HeseposTHast MoIIb gaxe N0 KOCMUYECKUM MepKam !

V3Hanu o CylecTBOBAaHUU TMTAaHTCKOW T'PAaBUTAIIMOHHOW BO-
poHKM HenaBHO. HaOGmoneHus nokaspiBaiv, 4To Hallla TalakTH-
Ka KyHa-TO HalpaBJISETCs, HO YTO 3TO 3a UCTOYHHUK IPUTIKE-
HHSI — MOJKHO OBLIO TOJIBKO Tpennonaratb. Ty dacte Bcenen-
HOW, Tie HaxoauTcs Benukuil ATTpakTop, O4eHb CI0KHO UCCIIe-
JI0BaTh JJa)Ke€ CaMbIMU COBEPLLIEHHBIMU Ha CETOIH TEJIECKOIIAMH.

Ia, IMEHHO Tak, OCHOBHasi MHTpUra ¢ 3TUM Benukum Art-
TPAKTOPOM B TOM, 4TO €ro OTKPbLIM HepaBHO. [Touemy? [Toromy
YTO OH HAXOAUTCA KAK pa3 B TaJTaKTUYECKOW TUIOCKOCTU. TO ecTh
€CJIM Mbl CMOTPUM Ha He0O, TaM Be3/ie 3BE3/Ibl, 3BE3/Ibl, 3BE3/IbI
Y B OIHOM MECTEe Takasl TyMaHHas Mojocka — Mieunslil [1yTs.
ITO MJIOCKOCTh Halen ['aJakKTUKKU — ¥ €CJIA Mbl CMOTPUM B 3TY
TUIOCKOCTbh, TO 3BE3/IbI OJIOKUPYIOT YTOJ 3peHHsI He TOJIBKO TJ1a3,
HO Y MOIIIHEMIIIMX TEJIECKOMNOB, U B TOM HAIIPaBJIEHUN HUYETO HE
BUJTHO.

Ho acrpoHoMam MoOBE3JI0 M BCE k€ yJAIOCh 3arJIIHYTh 32
3BE3/IHO-TIBUIEBYIO 3aBECY, 3aKPhIBAIOIIYI0 OT HAaC Benukuii At-
TPAKTOP, U TENIEPb BHUMAHUE YUEHBIX K HEMY IMOBBILLIEHHOE. JTa
I'PaBUTALIMOHHAS BOPOHKA MHTEPECHA, HO — IVIaBHOE! — omacHa
TEeM, YTO HAXOIUTCS K HaM OJIMKE BCEro.

Cepreit PyOun, npodeccop Hay4dHO-UCCIIEIOBATENBCKOTO
saepHoro yHuepcutrera MU®PU, noguepkuBaer, 4yTo 3TO Aeu-
CTBUTEJILHO CaMO€e OOJIBIIIOE CKOTUIEHHE TAJIAKTHK, TIO3TOMY TaM
Y TPaBUTALMOHHBIE CWJIBI OrpoMHbIe. [Ipu 3TOM ecTh MHeHue,



YTO Hallla FaJIaKTUKa pa3pblBaeTCsl HA YaCTU 3TUM ATTPaKTOPOM.

Bot Takoe pa3psiBanue 1 3a(pUKCUPOBAIT TEJIECKOIT « Xa00m».
[NanakTyka nomnasa B camylo T'ylly T'PaBUTAlMOHHBIX CHUJ — €€
3aXBaTWJI NPUTSKEHUEM LIEHTp Benvkoro ATTtpaktopa moj Ha-
3BanueM AoOest 3627. Cyas mo CHUMKaM KaMephbl TeJIECKOIa,
HECUYaCTHas yKe pacTep3aHa Ha KyCOUKHU.

MouiHble rpaBUTALIMOHHBIE TIOJIS1 IPOCTO BBITATMBAIOT U3 HEEe
ra3. K yemy npusezner? K tomy, 4To, poias CKBO3b 3Ty 30HY
MPUTSKEHHUSI, CKBO3b CUJIBHOE T'PaBUTAIMOHHOE T10JIE, TalaKTH-
Ka BBIAZIET OTTyza yxe 0e3 ra3za, To €CTh CO CBOMMH 3BE3/aMH,
KOTOpBIE €CTh Ceiiyac, HO HOBBIX 3Be3[l yKe 00pa30BbIBAThCS HE
oyzer.

bBe3 HOBBIX 3Be3/1 rajlakTHKa IOCTENeHHO ympeT. YTto Oyaer ¢
HarmmM MueunsiM [TyTem, korga oH mpuOmmsuTcs k Bennkomy
AtTpakTopy?!

Bo3moxHo, katacTpodsl yractes u3dexarb — HeJaBHO ObUTH
IIPEJCTABJICHBI HOBBIE PACUETHI ABMKCHN S HAIIEW TaJIaKTUKH OT-
HocuTeNbHO Benukoro Arrpakrtopa. Ml nputopmosuiu! Cko-
poctb He 600 KUIOMETPOB B CEKYH/LY, KaK IoJIarajii paHee, a Ha
TpeTh MeHbl1e. YTo xe npoucxoaut? Kak BbIsSICHUIOCH, TaIaKTH-
Ky Mueunsi [Tyt 1 coceqaue orTAruBaeT apyras MOLIHAS CH-
J1a, yYEHbIE Ha3BaJIM €€ TEMHOW SHEPTUeU — OHA BbI3BIBAET YCKO-
PEHHOE paclIMpeHue BeeneHHoM, TO eCTh raJlakTUKY HE MPUTS-
TMBAIOTCA, A YIAIAIOTCA.



I'papuueckoe mnpencTaBlIeHUE J[BYX COCEIHMX TaJaKTHK
Mneunoro Iyt u ranaktuku AHApOMEbI

BsuecnaB [Ioky4aeB, Hay4YHbId COTPYOHUK MHCTUTYTA SIEp-
HBIX uccienoBanuii PAH, coodiaer, uro ceitvac Bce pu3MKH, U
aCTPOHOMBI B TOM YHCIIe, B3OYIOpaXeHbl N3YYEHUEM STOTO HO-
BOTO SIBJICHUSI, [IOTOMY YTO 3TO BEIlb a0COMIOTHO 3arajovHasl.
B 4em 3aragouHocts? Beap UTO-TO TOKHO BBI3BIBATH 9TO YCKO-
PEHHOE paclIUpeHNe — MOTy4aeTcs, ITO Ie1aeT TEMHAsl SHEPT s,
KOTOPYIO TTpaBUJIbHEE ObLIO Obl HA3BIBATH TEMHBIM ITOJIEM.

W3BecTHBIE O HBIHEITHETO BPeMEHU 3aKOHBI MPUTSKEHUS 1
I'PaBUTALIMU MEHSIOTCS B KOCMOCE Ha AaHTUTPaBUTALIMIO. DTO OT-
KpBITHE, 32 KOTOpOe HelaBHO noiyyeHa HobemeBckas npemus!

Panbliie yueHble mosarajim, 4To €CTh TOJIBKO IpaBUTaIs, O1a-



rofapsi KOTOPOU BPAINAIOTCS MJIAHETHI, JIETAIOT KOMETHI, 00pazy-
I0TCS1 3B€3/Ibl M TAIAKTUKU. A Tenepb BBISICHSIETCS, YTO B CAMbIX
KPYITHBIX MaciiTabax MUPOM YIIPaBJIsieT aHTUTPABUTAIH !

OTKpbITHE aMEPUKAHCKUX aCTPOHOMOB, NonyuuBImx Hobe-
JIEBCKYIO MTPEMMIO, IEMCTBUTEILHO MOKAa3bIBAET KU3Hb BceneH-
HOW COBEPILEHHO C IPYTOM CTOPOHBI. JTO KACAETCA U €€ 3aPOK-
JeHus1, ssomouuu, Oyaymiero! Ho camoe BakHOe: CTaHOBUTCS
MOHSITHO — UMEHHO Ceiiuac KOCMOC MepeKUBaAET MO0O0ATbHYIO Tie-
pecrpoiiky! M oHa Hanpsimylo Kacaetcst Hac: v Hailen ['anakTu-
KU, 1 COJTHEYHON CUCTEMBI, 1 3€MJIM.

OObIuHas rpaBUTAIMS, TPUBBIUHASA IS HAC HAa 3emJie, OHa
BCE KO BceMy npuTarupaeT. OTciofa BHITEKAET U 3aKOH BCEMUP-
HOT'O TATOTeHus, chopMyarpoBaHHblii HbloToHOM, — /1BE mac-
CBI IPYT K APYTY NpUTATUBAIOTCS. Ternepp ke yCTaHOBJIEHO, YTO
TeMHasi SHePrusi CO3[aeT CUJIbI, KOTOPbIE MPUBOIAT K pa3yeTy
rajakTUK Ha OOJIBIIMX PACCTOSTHUSIX, U 3TOT pasJieT UJIET KO BCe-
My MpoueMy C yckopeHueM. M Mbl ceiiyac KMBEM Kak pa3 Ha
CTaJ1K 3TOTO YCKOPEHHOTO paciupenus BceleHHo, B KOTOpOM
9Ta TeMHas SHePrusi yxxe JOMUHUPYeET, ee 70 MpoIeHTOB, U OHA
KaK pa3 U MPUBOAUT K YCKOPEHHOMY paclIMpeHuio BceneHHoil.

70 mpoLIeHTOB BCEro, YTo ecTh B Haiield BceneHHOM, — 3TO
TeMHasi SHeprusi! ITo To, UTO HE BUJHO IJ1a3y, HE BUIHO CaMbIM
MOIITHBIM TeJIeCKOMaM, HO 3TO TO, 4TO yrpanisieT BeenenHoi!

Aptryp YepHMH, IJlaBHBIM Hay4Hbld COTpyAHMK locynap-
CTBEHHOIO acTpoHOMHuYecKoro uHcruryta umenu I1. K. IltepH-
Oepra, TOBOPHT, UTO peub HJIET O IPAHIMO3HOM OTKPHITUH — Ca-



MOM KPYITHOM OTKPbITUU TIOCJIEAHETO BPEMEHU B ACTPOHOMUHU U
acTpopu3MKe U ake BOOOIIe BO BCEl HayKe, B HAyKe 000 BCEM
Ha cBeTe. Ho moka mbl He 3HaeM, U3 Yero COCTOUT TeMHasl SHEP-
rus.

To, 4TO CHUJIBI MIPUTSKEHUsST BEAYT ceOs HE COBCeM TaK, Kak
JOJDKHBI ObI B COOTBETCTBUU C MPUHSITHIMU (PU3MUYECKUMHU 3aKO-
HamH, ObLIO 3aMeveHo Tipu oTipaBke k FOnutepy B koHile 1980-
X MCCIe0BaTeIbcKOro anmapara «l anuneo». YueHsle JelcTBO-
BaJIA KaK OOBIYHO — JIJI51 IPUJAHM ST HY’KHON CKOPOCTH UCTIONB30-
BaJIA «TPABUTAIIMOHHBIN MaHEBP». 30H]T IBaX bl IPUOTKAIIH K
3emJie Tak, 4TOOBI CUJIa TPABUTAIUM TUIAHEThI TIOATOJIKHYJIA €ro
Y IpyaaJia JIoMoJHUTeIbHOE yckopenue. Ho npousonuio crpas-
HOE — TI0CJIe MaHEBPOB CKOPOCTh «l ajinieo» oka3asiach BBIIIIE
paccuntanHou. Co ClIeAyIoIuMy TPEMs alllaparaMu CJIy4rIOoCh
TO K€ camoe, 1 yueHble ObUTU B 3aMelaTeIbCTBE, HUKAK HE MOT-
71 OOBACHUTH, IO KAKUM MPUYMHAM HapyIaeTcs MPUBbIYHAS
cxema 3amycka. OmmoOku B pacuerax? COoit B paboTe TeXHUKH?
W 9t0 32 HEBEeJJOMOE «HEeUTO» MPHUJIAET 30HIaM JIOTIOTHUATE Th-
HBIT pasron? B To Bpems 00 aHTUrpaBUTAIMK CPEIU ACTPOHOMOB
ele He TOBOPHWJIM, TePMUHA «TeMHasl SHEPTHUs» He CYIIEeCTBOBA-
JIo, KaK U camom Teopur. Ho u cefiyac 1o siBJleHHe — 3arajka
JUIS1 McclieioBatelien BeesleHHOM, 0 HeM OYeHb MaJIO U3BECTHO.

Ilist 3TOr0 (hyHAAMEHTAILHOTO SIBJIEHUSI TPUPOIBI JaKe UMe-
HU COOTBETCTBYIOILIETO HE MPUIYMAaHO — HEU3BECTHO, U3 YEro
OHa COCTOMT, YTO 3TO TAKOE.

MoxeT i mposIBISAThCS TEMHAsi SHEPrusi YK€ HaCTOJIBLKO



OJIM3KO K HAM U BHOCUTbH CBOM IMPAaBKU B PabOTy KOCMHUYECKHX
anrnaparoB, OTIPABISAEMBIX ¢ 3eMJIn?

Mogenp Tesieckorna «Xaoo»

Ha CesepHom KaBkaze HaxomuTcs IIECTMMETPOBbINA Tele-
CKOII, OH JIONTO€e BpeMsI ObLT CaMbIM KPYITHBIM B MUpE, Ceiiuac y
HET'O0 YK€ €CTb KOHKYPEHTbI, HO U3 POCCUIICKUX OH MO-IIPEKHEMY



HanOosee MOIHbIN. Kak TOJIbKO CTaslo M3BECTHO O CYIIECTBOBA-
HUM BO BceneHHOI TeMHOI SHEpruu, 37ech, Ha 3TOM TeJIeCKO-
1e, rpymna acTpOHOMOB MPUCTYIWIIA K U3YYEHUIO SIBJIEHUI, CBSI-
3aHHBIX C aHTUrpaBuTauuend. Ho Tonpko He B JajieKoM KocMoce
— OTTyza UH(pOPMAIMS MOCTyMaeT Oarogapsi 3HAMEHUTOMY Te-
neckony «Xab0m», a B OMMKHEM OKPY:KEHHH — BHYTPH Harlen
lanaktku. M pe3yabraThl 3TOr0 UCCIEI0BAHUS TOPA3UTENIbHBDI!
Poccuiickuii Teneckon Jaj cBejieHus, 6e3 mpeyBeInyeHus, o-
KHUpPYIOLIME — TEMHAsl SHEPrus BOKPYT Hac!

Vuensle yBugenu 3(peKTsl aHTUTATOTEHUSA, I(PPEKTHI, KAk
OHH BBIPQKAIOTCSI, BCEMUPHOI'O SMHINTEHOBCKOTO aHTUTSTOTE-
HMS HEMOAAJIEKY OT Hac. V1 u3 3TOro BO3HUKAeT HeKas HOBas KOH-
LENLK s — KOHLENMA JJOKAJIbHOM TEMHOU SHEPIUU. DTy TEMHYIO
JIOKaJIbHYIO SHEPIHUI0 OTKPBUIY 3/1e€Ch Y Hac, B Poccun, Ha Cesep-
HoM Kagkaze.

3HAuUT JIM 3TO, YTO IPABUTALMUSA, KOTOpAs IEPKUT HAC — JIIO-
Jeil M BCe OCTaJIbHOE Y MIOBEPXHOCTH 3€MJIM, — CMEHUTCS Ha aH-
turpaButanmio? CpaboTaeT Jin 3/1ech 3Ta TAMHCTBEHHAS] TEMHAs
SHEPrus, PO KOTOPYIO yke TOYHO U3BECTHO, UTO OHA HApyIlIMJIa
BCE U3BECTHBIE U JICUCTBYIOLIME 10 3TOI0 BPEMEHU 3aKOHBI KOC-
MUYECKOTO MPUTSKEHUS?

Heocnopumo, 4To aHTUrpaBUTALUS C TOYKU 3PEHUS] TEMHOM
SHEPruM MPUCYTCTBYET U Ha 3emJyie B ToM yucie. Ho BennunHa
€€ B paMKaX TaKMX CHUCTEM, KaK 4eJoBeK — 3emiid U 3emis —
CorHue, HaCTONBKO HUYTOXHA, YTO €€ Jake IKCIIEPUMEHTAIIb-
HO TOJATBEPAUTbh HE MOTYT. DKCIIEPUMEHTAIbHOE OTIIMYME T'pa-



BUTAIMY OT AHTUTPABUTALIUY ITPOSIBJISIETCSI TOJIKO HA OTPOMHBIX
Maciradax, Ha Macmradax OoJbIle COTEH CBETOBBIX JIET.

Mo nmocneqHUM TaHHBIM, TUIOTHOCTh TEMHOM SHEPTUH HE yBe-
aruvBaeTcs. Bo3MOXHO, ee BeMurMHa TaKk M OCTaHeTCsl TIOCTO-
sHHON. HOo KakuM MOeT ObITh pa3BUTHE COOBITHM, €CJTM HE/IaB-
HO OOHapykeHHasi TeMHasi CTOpoHa BceneHHON moBener ceds
Henpeackasyemo?! VIckiouaTh 3TOro Hesb3s, Beib, KaK TOBOPSIT
CaMU aCTPOHOMBI, MbI HE 3HaeM, 4TO TO TaKOe, U3 Yero cocTo-
WuT...

MB&I Bce B Kypce ellie U3 IIKOJIBHBIX YPOKOB (PU3KKH, UTO ve-
JIOBEK OYEHb 3aBUCHUM OT I'PAaBUTAIUM, TPUTSIKEHUS, CHJ BCe-
MUPHOTO TATOTeHHUs. biarogapst 5ToMy Mbl MOXeM XOIUTh U Oe-
rath, a Halll JIOMa U BCEe OCTAJIbHOE HE B3MBIBAIOT BBBICh. [la U
Jail U3 KpyXkeK MbI ITbeM Toxe Oarogapsi rpapurtarnuu. He Oynpb
ee — BbIJIaBJIMBAJIA Obl )KUJKOCTh U3 TYO, KAK KOCMOHABTHI. . .

Ho uro Oyner ¢ 3emuieii 1 HAaMH, €CJTU I'PABUTALIUS UCUE3HET U
CUJIBI TIPUTSIKEHUsT He cTaHeT? BapuaHT TOJIKO OJIUH: B CEKYH-
1y, a To 1 ObicTpeii morubHeT Bee. [Imanera ocranercst 6e3 aTMo-
cepsl, 6e3 Bo3ayxa, OKeaHoB... Bce nepkuTcs 3/1ech U KUBET
TOJIKO NPU HAJTMYMU TPABUTAIIHY.

Ho mnoka Mbl Ha MecTe U, 10 YBEPEHHUIO aCTPOHOMOB, He yJie-
TUM B KOCMOC W3-3a Lapsier Bo BeeseHHOM TeMHOU SHeprun
W aHTHrpaBuTaiuu. JIpyroe nieno, uro pacimpenue BeeneHHOM,
J1a e1rie C YCKOPEHUEM, OKaKeTCs B UTOre B JTIOOOM ciTydae Tyou-
TeJIbHBIM JIJIS1 HaC.

Karactpouueckne crieHapuu BO3MOXKHBI — YYEHBIE 3TO JI0-



nyckatoT. Teopernyeckasi CTpaliniika — BCe KOHYUTCS TEM, YTO
HAC pa3opBeT B KJIOYbs, U3-32 TOrO AHTUI'PABUTAIUS CTAHET
[JIaBHBIM BUJIOM SHEPIUY HA Halllell TIaHeTe.

Il cpouHbIX uccaenoBaHui EBpONEncKuM KOCMUYECKUM
areHTCTBOM K 3aITyCKy TOTOBHUTCS Tejieckon «EBkmma». Hadmo-
JEHUs1 OXBATAT MPOCTPAHCTBO ¢ paauycoMm B 10 mummapnos
cBeToBbIX JieT. [TosIBUTCS BOBMOKHOCTh 3aMepsITh U3MEHEHH S B
PACCTOSIHUAX MEXKIY IaJJaKTUKAMU, KOTOpPbIE HAXOIATCS OYEHb
JaJIeKO OT Hac. DTO BaXHO, MOCKOJIBKY MOKHO OyJIeT TPOCUUTATh
nepcnekTussl. [Ioka ke camoe yacroe, 0 4eM roBOpsT aCTPOHO-
MBI, 3T0 Oynyumii Bosbioit paspsiB BeeneHHOIA.

Cy1iecTByIOT MOJIe/Id TaKk Ha3biBaeMOM (hpaHTOMHOM TEMHOMU
SHEepruu, KOraa CKOpoCTh pacuivpeHusi BceneHHoi HacTONbKO
BEJIMKA, YTO CYLIECTBYET KOHEUHBI MPOMEXKYTOK BPEMEHH, 32
KOTOpBIi MaciTaOHbli (pakTop Beenennoi, To ecth puznyeckue
PACCTOSIHUSI, YCTPEMUTCS] K OECKOHEYHOCTH. DTO B aHIJIOSI3bIY-
HOW JIUTEepaType Ha3bIBaeTCsl OUTPHUII, B PYCCKOSI3BIYHOM BapH-
aHTe MEepeBOANTCA Kak OOoMbIIoN pa3psiB. To ecTh Korga Bce BO
BceneHHOI HACTOBKO OBICTPO APYT OT APyra HAYHET PACXOTUTh-
cs1, 4TO Bce Oy[eT pa3opBaHO HA JIEeMEHTAPHbIE COCTABJISIONINE
Y BBIHECEHO 32 MPEJIEIIbl TaK Ha3bIBAEMOI'0 «BUIMMOI'O FTOPU30H-
Ta».

Ho uTo Takoe «BUAMMBII TOPU3OHT», WU €llle UHOT/1a TOBO-
PAT O «TOPU30OHTE COOBITUI»? DTO CBOETO pPOJia JIMHUS, 32 Tpe-
JeJlaMi KOTOPOIl Mbl HE 3Ha€M, YTO MTPOUCXOAMT, U, KCTATH, HE
y3HaeM. KocMuueckne oOBbeKTHI HACTOJBKO YOAIATCS, YTO MX



HUKAKUMHM armnapaTaMyd U TeJeCKONaMU HE OUIYTUTb, HE YCIIbl-
aTh, He yBUETh. [loTepsiercst MoOOW KOHTAKT BCETO CO BCEM
BO Bceenennoii!

[o nosicHeHusIM acTpOHOMOB, pacliMpeHre BeeneHHoil Moxk-
HO TMPEJICTaBUTh KaK Oe3rpaHUYHYI0 PE3UHOBYIO CKATEePTh, KOTO-
PYIO C Pa3HBIX CTOPOH KTO-TO PacTATMBAET — MPH ITOM JIIOObIe
JIB€ TaJIaKTUKU, KOTOPble HAXOAWIMACh HA KAKOM-TO OIpe/IesieH-
HOM PACCTOSIHUM JIPYT OT Jpyra, OyayT MOCTOSIHHO YIAJSIThCS.
9T0 U ecTb pacupeHue BeeneHHoi.

Ho BO BceM 3TOM KatacTpo(puyecKkoM packiaie eCTb OOHO CY-
HIECTBEHHOE «HO». T0, YTO HAXOAUTCS BHYTPH Hallero MieyHo-
ro Ilytu, He oronBuHeTcs aApyr ot gpyra. CoyHIe U Bee IUIaHEThl
OCTaHyTCSl Ha MECTe, TaKXke He OTJIETAT COCeJHUE K HaM TraJlak-
tvikd. K npumepy, TymanHOCT AHAPOMEIBI OT HAC HE YHECET
— OHA CJIMIIIKOM KPENKO CBsI3aHa C HAMM TPaBUTALIMOHHO. TyT
TeMHas SHeprusi OeccuibHa, HO €CTh JI1 B 3ToM Tumioc?! Kak BbI-
sacusercs, Het! g 3emu n CojTHEeUHOM CHCTEMBI COCeIKa-Ta-
JIAKTUKA — OYEHb cepbe3Has yrpo3a. OHa najgaer Ha Hac!

Ha xapTuHax acTpOHOMMYECKOTO MOJIEJIMPOBAHUS BHIHO,
Kak ceilvyac NpUOMMKAIOTCS JAPYry K APYry ABE TajaKTHKH.
Muneunsiii [Tyt — «Munku Ber» — 310 Mbl. [1o MoaenmpoBaHuio
BUHO, 4TO AH/IpOMEZAA KPYIHEN pa3a B iBa. DTO 3HAYMT, 4YTO U
MOUIb I'PaBUTALIMY €€ FOPa3/0 BBILLIE.

ViKe ecTb YMCIIEHHBIE paCUEThl IUHAMUKH CIUSAHUSA TUX IBYX
TaJIaKTHK, IIPA 9TOM B MX LIEHTpax BO3MOXHBI pa3jIMYHBbIE Ka-



TaKJIU3Mbl — MOIJIOIIEHUS 3B€3/l, B3PBIBBI 3BE3], TMHAMUUECKHE
HEYCTONYMBOCTH, KOTOPBIE OYIyT BHIOPACHIBATH 3BE3IbI.

Ho 4to 3Hauar jyisi Hac B3pbHIBBI 3BE3/1, JaXe CIUIIKOM Ja-
Jekux?! DT0 MOXKET MPUBECTU K MACCOBOMY BBIMUPAHHUIO BCETO
KMBOrO Ha 3emJjie, U 9TOMY €CTh J10Ka3aTebCTBA U3 UCTOPHM.
['pynma najieoHTOIOrOB BhISIBUJIA IEPUOAUYHOCTh B TIOC/IEAHUE
250 MUJITMOHOB JIET KaK pa3 TaKUX INIOOAJBHBIX KaTacTpod Ha
Hatei rianere. Hacunranu ux 12, v cpegHuii THTEpBaJl MEXIY
HUMU — 26 MUJUTMOHOB JieT. CBsI3aHbl 3T BHIMUPAHUS UMEHHO C
Pa3IMIHBIMU COOBITHSIMU B KOocMoce. [[Ba, K puMepy, TPOr30-
UM 13-3a TIaJIeHUs1 aCTepOUJIOB Ha 3eMITI0, & OUH TOYHO CITy-
YWJICS U3-3a B3pbIBA 3BE3/IbL.

®du3MKM OTMEYAI0T, YTO MHTEHCHBHOCTh OOpPa30BABIIMXCS
raMmma-jiyJeil He Tak BeJIMKa, YTOOBI C:KeUb BCE JKMBOE, HO 030-
HOBBII CJIOM OHU C)KUTAIOT, a4 HA €r0 BOCCTAHOBJIEHUE HEOOXOIU-
MO HECKOJIBKO MECSILIEB UJIH J1a’ke HECKOJIBKO JIeT. be3 030HOoBOro
CJI0s1, KOTOPBIN 3alUINAET KU3Hb HA 3emiie OT yabTpaduosnera,
ecsm 1 He Bee, TO 80-90 % KMBBIX OPraHU3MOB BBIMPYT.

A Belb peub UIeT O TyOUTENBbHBIX pe3yJibTaTax OT B3phiBa Of1-
HOW 3BE€3[bl. A CKOJIbKO MX MOXET B30PBAThCS MPH MOIJIONIE-
HuM Hawen [anaktuku coceqHerd TymMaHHOCThIO AHApPOME[bI?
Hecarku? Cotan?. ..

Bo BceneHHoil Hemasio pUMepoB, KOrja OJHA TaJaKTUKa
CIIMBAJIACh C Jpyroil. B ocHOBHOM OOJIbIIIMMY MOIIOMIATUCH Ma-
abii. Hamr Mteusnsiii [TyTe TOXe cBOero pojia raHHHOAI — B €r0
COCTaBE HECKOJIbKO KApPIUKOBBIX TalakTUK. CHaYasia OH CBOMMU



MPUIMBHBIMU CUJIAMU PACTSIHYJI MX, TIepeKavyall IOTUXOHbKY ra3
U3 HUX, U BCE — MONIOLIEHUE CITy4UIIOCh.

Jl1st Hac mpoucxXomuT 3T0 6e3 0codoro Karacrpodusma, HO
Kapiukam gocraercsi. Bor npumep — MaresutanoBst O6naka. Mx
Mbl MOXEM YBUJETh JIake€ HEBOOPYKEHHBIM IJ1a3oM. Moperiia-
Barenb PepHan Maresuiad, B 4eCTh KOTOPOTO Ha3BaHBI 3TU JBE
KpOIIIEYHbIe TaJTAKTUKU — CIyTHUKU Muieunoro I1yTu, ucnonb-
30BaJl MX JIJ11 HABUTAlUH.

Onu eme He yacTth Hameit [anaktuku. Ho ckopo OyayT — ciu-
STHUE YK€ ITPOUCXOMNT!

HaGmonarenu 3a xu3Hbio BO BeeneHHo# yka3piBaiot, uto Ma-
retaHoBbl O0J1aka MPOJETAl0T CKBO3b HAIlly TalNaKTHUKY, U UX
9TO CHJIbHO KOPEKUT, U3-32 ITOTO OHU JIake UMeloT OechopMeH-
HBII OOJHK.

Korpa ranaktrika AHIpOMeIa HaUHET MPUOJTMKATHCS K Hallle-
My Muneunomy I1yTu, M1, xutenu 3emiid, 3aMeTUM 3T0. ACTpo-
HOMBI TOBOPSIT, YTO B TIEPBYIO O4epeb Oy/IeT MepecTpauBaThCs
CTpyKTypa 3Be3aHoro Heba. K mpumepy, npusbsraHoi Bosmbioit
MenBenuiibl Mbl YK€ HE YBUJUM.

Korna sto ciyuunTtest — cnoxHo ckasats. 1o 2012 roga BooOiie
He OBUTO HUKAKUX CIIOCOOOB y3HATh, MPOU30MIET CTOJKHOBEHUE
m6o vet. Tonbko nocie 10-1eTHero ciexeHus 32 AHAPOMEIon
TeJlecKona «Xa00i» CTajio MOHATHO — OHA JIBUKETCSI TOYHO Ha
HacC ¥ C OYEHb IPUIIMYHON CKOPOCTHIO, MpumepHo 110 kunomer-
POB B CEKYH]LY.

Ho ydeHsble He NCKITI0YAIOT, YTO COCEIHAA IaJaKTUKa HEMHO-



'O OTKJIOHUTCS C Kypca M JIOOOBOTO CTOJIKHOBEHUSI HE MPOM30M-
net. [locnencTBust Jyisi HAC IPU TaKOM pacKiaje MeHee KaTa-
CTpoUYHBI, TEM HEe MEHee BMsAHME OyJIeT 3HAYMMbBIM — MOIIIb
IpaBUTAIIMU PA3PYIIUT YACTUYHO U OJIHY, U IPYT'YIO TAJIAKTUKU.

[IpunuBHBIE CUIIBI B TAKUX CUTYAIUSIX — & 9TO TOXKE CUJIbI T'pa-
BUTAIIMOHHbIE — HAUMHAIOT Pa3pbIBaTh FAJIAKTUKU HA YaCTH, OT-
pbIBasi OT HUX KYCKHM, MYCTh Aake HeOonblme. B nanbHeimem
9TH KYCKH JIMOO YJETaIOT KyJIa-TO B KOCMOC, JIMOO MPUTATUBAIOT-
CA K OOHOU U3 TAJIAKTHUK.

B BbIUTpHIIIE OT CTOIKHOBEHMS JIBYX TaJIAKTUK TOYHO OCTa-
HYTCSl YepHbIe AbIPbl. DTH T'PABUTALIMOHHBIE BOPOHKU HEUMO-
BEPHOI CHJIBI 3aTATUBAIOT B ce0s BCe, UTO TOMNAAaeT B UX TOJe.
JIroOble TIOABMIKKH, N3MEHEHUSI B KOCMHYECKOM ITPOCTPAHCTBE,
a TeM OoJiee Takue TI00aIbHbIE, KaK CIIUSIHUAE JIByX TAIAKTHK, —
HACTOSIINIMIA MPa3IHUK IJIsI 3TUX MOHCTpoB. MM Oyaer yem mo-
00e/1aTh 1 MOYKUHATH !

Ha snemenTapHOM mpumMepe 3TO MOKHO MOSICHUTh TaK: MpU
CTOJIKHOBEHUH JIBYX T'aJIAKTUK JIBUKEHUE 3BE3]] CTAHOBUTCS 00-
Jiee XaOTUUHBIM. M HEKOTOpbIe 3Be3/1bl U FAJIAKTUYEeCKHe 00IaKa
TIOTIA/IAI0T B 00JIACTh IEUCTBUS STON CaMOI YEPHOU ABIPhI, K OHA
HauMHaeT uX mnorjomars. [Ipy 3ToM u3nyvaeTcsi MHTEHCUBHBIN
CBET, U 3Ty YEPHYIO AbIPY MbI C 3eMJIH YK€ BUUM.

ACTPOHOMBI 0CO00 HE MYJIPSIT, Ha3bIBask KOCMUUYECKHE OOBbEK-
Thl. EC/Ii HEe BUJTHO — 3HAUUT, TeMHas sHeprus. Ecam Bo 4to-TO
BCE MPOBAJIMBAETCS U 9Ta BOPOHKA TOXE HEBUMMA — TO YepHas
apipa. Takon MoHCTp cuaut B LeHTpe Muteunoro Ilytu. bes ne-



pepeIBa norionas Bee, YTo NPUTATUBAETCA. JTO INIaBHAs YepHas
JbIpa Haen [ amakTuky.

Mozens Tesieckorna «Xao0om»

Bce nepensuraercs Bokpyr Hee. 1o kKak CosHIE CUIUT B
nienTpe CoTHEUHOI CUCTEMBI U Bce OoJiee MeJKue OOBEKThI Bpa-
IAI0TCS BOKPYT, TaKXkKe U YepHas bIpa. ITO, NO-BUAUMOMY, Ca-
MBIl MACCUBHBIN OOBEKT B Hared ['ajakTuke, MPUMEPHO OIHA
TBHICSTYHAs] MAcChl BCETO ee BellecTBa. 1o ecTb B Hamlen [ anak-
THKE OKOJIO MWLJIMAP/IA 3BE3/1, U3 HUX HECKOJIbKO MUJTMOHOB —
9TO Macca YepHOM JbIPHI B IIEHTPE.

W sta yepHas qpIpa — I71aBHBI UCTOYHHUK OMACHOCTH, HAXO-



JSALMics BHYTpY ['anakTuKH, B ee TpaHuIIax.

W naxe ceityac — TaM BBICOKO HaJl HAMU — IPOUCXOIUT Uy/I0-
BUIIHOE U KOJIOCCAJILHOE TI0 CBOMM MaciiTadam coobiTre. Yep-
Has JIpIpa MOXHUpaeT ra3oBoe 00JIaKo.

JIo6oi1 Kenaomuii MOXKeT TOCMOTpeTh Ha (hoTorpaduio Ha-
e ['anakTuKu U yBUJETh, YTO B LIEHTPE UMEETCS SIPKO CBETSI-
rascs 001acTb. DTO YepHasi JbIpa MOTJIOMAeT ObICTPee WM MeJI-
neHHee BeiecTBO. OObIYHAS MaTepHsi, KOTOPasi HAXOIUTCSA B 00-
JIaKaxX M YaCTUYHO B HEKOTOPBIX 3B€3/1aX, Ceuac MaJaeT Ha Hallly
4yepHyIo AbIpy. 1 B 1IeHTpe Mbl BUIUM BOT 3TO BOT CBEUEHHE, KO-
TOpOe, KCTaTu, MellaeT HallluM pudopam MpUOIU3UTHCA K ca-
MO YepHOM IIpe U YTO-TMO0 y3HATH TaM, Ha CIIMIIKOM OJTU3KUX
PaACCTOSTHUSIX, HEMIOCPEICTBEHHO PSIJIOM C YEPHOM JIBIPOIA.

3a 3TOil MaxWHOW BHUMATEJHHO HAOMIONAIOT HECKOIBKO 00-
CepBaTOpHii IO BCEMY MUpPY. Y POCCHICKMX aCTPOHOMOB CEro-
JIHsI TJIaBHBIM UICTOUYHUK MH(popMaiuu «Paguoactpon». 1ot pa-
JMOTEJIECKOIT HAXOIUTCS Ha opOuTe, HO paboTaeT OH B TECHOM
CBSI3KE C HA3eMHOM TEXHUKOMU.

Huxkonain Kappame, pykoBoguTenb ACTPOKOCMHUYECKOIO
neatpa PUAH, akanemuk PAH, 3amedaet, uto oueHb OoJbITIas
3aMHTEPECOBAHHOCTD 3apYOEKHBIX YUCHBIX MIPUBEJIA K TOMY, UTO
MPAKTUYECKU BCE PaiiooOCepBaTOPUN MUPA CO CBOUMU OOJTb-
MU TEJIECKONIAMHU YYaCTBYIOT B 3TUX HAOJOICHUSIX. YYacTBY-
I0T TEJIECKOIbI 3anajHoi EBponsl, paguoreneckoribl B SnoHuu,
Nupuu, Ascrpaniun, Kanazne, B camux CoeguHenHbix IlTaTax,
100-meTtpoBbiii paguoreneckon B Hlapnceuinm u 300-mMeTpoBbii



paauoTesieckort B Apecrn0o, Bce OHM y4acTBYIOT. 11 BOT moTom
BCsI MH(OPMALIS, 3apETUCTPUPOBAHHAS HA MATHUTHBIX TUCKAX,
TIOCBHIJIAETCS B LICHT Pl 00pabOTKU. A caMblil OOJIBINION IEHTP 00-
padoTku — B Mockage.

[Tpeamnonaraercs, 4TO HAKOHEII-TO YYEHBIM YAACTCS MOy YUTh
Oosee TOYHBIE CBE/ICHHSI O YePHBIX AbIpax. Beib OCHOBHASI YacTh
uH(popMaIru 00 3TUX HEBUIMMBIX TPOMaIMHAX TIOKA HA YPOBHE
runote3. ACTPOKOCMUYECKOW TEXHUKH, HAPABJIEHHOW Ha Yep-
HBIE JIBIPBI, CO BpeMeHeM OygieT errie Oosbine. Bee 310 B oMol
«PagmoacTpony».

Brnagumup BoowinikuH, rinaBHbiil KoHeTpykTop HITO nmenu
C. A. JlaBoukuHa, YTBEPKIAET, 3TOT OOBEKT YHUKAJICH, aHAJIO-
TOB eMy Ha CEerOAHSIIHUN eHb B Mupe HeT. OH BKJIIOYAeT B ce-
051 paauoTeneckon «PaanoacTpon», peHTTeHOBCKYI0 00cepBaTo-
pHIO C KQYeCTBEHHO HOBBIMU HAYYHBIMU MTPUOOPAMU U YJIbTPaA-
(pmosneToBbIi TENECKOI.

He uckJioueHo, 4To ¢ HOMOILBI0 HOBEHIIIE KOCMHUYECKOM all-
napaTypbl MOJIyYUTCS 3arJISIHY Th ITYCTh HE BO BHYTPb Y€PHOM JIbI-
Pbl, HO PAaCCMOTPETh BHUMATEJIbHEN €€ CaMyI0 OMACHYIO 30HY.

YueHble HAICI0TCSI, YTO OHU CMOTYT BIUIOTHYIO MPUOIU3UTH-
Cs1 K TaK Ha3bIBAEMOMY FOPU30HTY COOBITHIA. [[OpU30HT COOBITUI
— 3T0 Ta cdepa WK Ta TOBEPXHOCTh BOKPYT YEPHOU JbIPHI, Te
najJaoiui 00bEeKT MPOCTO AOJIKEH UCYE3HYTh. TaM O4eHb CUJIb-
Hasl rpaBUTAIMs, MOTYT ObITh BCSIKME HEOOBIYHBIE CBOWCTBA ITO-
ro 00beMa BOKPYT YE€PHOU JIbIPHI.

[ToueMy 3TO BaxxHO 3HaTh UMEHHO ceryac? Bcee nenno B AH-



JIpoMejie, KOTopasi HeceTcsl Ha Hac, — B Hel, Kak ¥ BO MHOTHUX Ta-
JIAKTUKAX, €CTh CBOSI [IEHTPAJIbHASI CBEPXMACCHBHASI YepHas JIbl-
pa.

[NageHue u cusiHUE, MPOXOJ ATUX ABYX FAJIAKTUK MOXKET MPU-
BECTH K TOMY, YTO 4YepHas Jblpa Hailla W, BOZMOXKXHO, YepHas
apipa B TymaHHOCTH AHAPOME/IBI MOTYT ObITh CIBUHYTHI KAKU-
MH-TO JUHAMUYECKUMU SIBJICHUSIMU.

VIMeHHO TOBeleHWe NBYX YEpHBIX IBIP OIMPENETUT CyabOy
JIBYX rajakTuk! TonabKo MmpeacTaBbTe, YTO MOKET MPOUCXOAUTD
IpU COMPUKOCHOBEHUHW TUTAHTOB, OOTAAIONINX HEMBICTUMON
rpaBUTallMeN U BTATUBAONIMX Bee B ceOs1! Haubonee morxasi, a
3TO CKOpel Ta, 4yTo B TymMaHHOCTH AHJIpOMeE/bl, MOTJIOTUT BTO-
pyo. Obpa3zyercsi KOCMUYECKOE Uy/IOBHUIIE, PABHBIX KOTOPOMY
BO Bcell BeenienHon enie novckath. M Bce 310 0K0j10 Hac! Crnox-
HO CITPOTHO3MPOBAThH B JICTAJISAX, KAK COOBITUS OyIyT pa3BUBATh-
Csl, OCJIECTBUSI MOKHO TOJILKO TPEAINOJIOKUTh, 3HasI, KaK YKe
MIPOUCXOMIJIO B UCTOPUU BeeneHHOM ClMsiHUe YEPHBIX AbIP.

14 centsa0ps 2015 roga BnepBble ObLIM 3apPErUCTPUPOBAHBI
rpaBUTAallMOHHBIE BONMHBL. HMKOrma 1o storo He ynaBanoch Ha
IIPaKTUKE MOATBEPAUTD UX cyllecTBoBaHre! V1 HakOHeN-To acT-
podusnueckas anmaparypa cMorjia HO4yBCTBOBATb IPABUTALIN-
OHHBIE BOJIHBI. VICXOIMIM OHM OT JIByX CTaJKMBAIOIIMXCS Yep-
HBIX JIBIP.

DTO OpOXKaHUE CaMOro IPOCTPAHCTBA, CAMO MPOCTPAHCTBO
HAYMHAET BUOPUPOBATh NP CIIMSIHUM JBYX YepHBIX IbIp. U a1



BUOpAITUK PACIIPOCTPAHSIOTCS B BUJIE BOJH CrieldaibHON (hop-
MBI, IMEHHO TO, YTO O)KUAIAJTN B TEOPUH, 3TO U OOHAPYXMIIU. DTO
Ha3bIBAIOT HEBEPOSTHBIM TOpkecTBOM Hayku XXI Beka.
Karactpoda npoucxonuna B riyounax Beenennoit. [Ipe uep-
Hble MaXxWHBI — KaXAasi U3 HUX npuMepHo B 30 pa3 Oosblie Ha-
mero CoHIIA — MOAOIIUTM APYT K JIPYTy CIAMIIKOM Or3Ko. Uto
ObUIO MPUYMHOM, TOYEMY OHU MPUTSIHYJIUCh — YCTAHOBUTD CJIOK-
HO. Ho yueHble Xopouio MoAeIMpyIoT caM IpOLEece CIUSHUS.
[o cnoBam npoeccopoB, CTOTKHOBEHUE ITPOMCXOIUT CIIEY-
IOIIMM 00pa30M — OHU MTPUOJTKAIOTCS IPYT K JIPYTY U HAUMHAIOT
BpaIiaThCcsi BOKPYT JAPYT Ipyra Bce ObIcTpee U ObICTpee, paccTosi-
HUE MEX]ly HIMH YMEHBIIAETCS, U B KAKON-TO MOMEHT OHU CJIH-
BatoTcs. M BOT B 3TO BpeMsl, B MOCJIEAHUE MOMEHTHI OBICTPOTO
BpAIIeHUsI U CITUSTHU S, U3Ty4al0TCsl HanOoJiee MHTEHCUBHBIE TPa-
BUTAIIMOHHBIE BOJIHBI, KOTOPBIE BO3HUKJIA HA/IEK/1a U3MEPHTb.



CIMAHKE YEPHBIX [1bIP

CnusiHre BYX YepHBIX AbIp M 00pa30BaHMe rPaBUTAITMOHHBIX
BOJIH Ha CXeMe

MornHoCTb U3y4YeHust BOJIH Obuia mpumepHo B 50 pa3 0oib-
1re, 4eM oT Bcell Beenennon. Ho 3to Ha HavasibHOM 3tare. [1o-
CKOJIbKY CTOJIKHYBIIIMECS] YEPHBIE JIBIPHl HAXOAWIUCh OYEHb J1a-
JIEKO, IO HAC TI'paBUTAIIMOHHBIE BOJIHBI JOUUIA YK€ C ropasio
MEHBIIEN MOUIHOCTBIO U3Ty4YeHUs. Mbl — JIIOOW — X HE MOYYB-
cteoBaid. Ho! YUto mopasurtesnpbHO, cama IJlaHeTa repekusia He
camble JIy4IlIie MOMEHTHI — PABUTAIIMOHHbIE BOJHBI, IOCTUTHYB
3eMuin, Ha4aJlk CKUMATh M PACIIUPSATh €€. ITO TOYHO YCTAHOB-
JIEHO CBEPXUYBCTBUTEJIbHBIMU JETEKTOPAMH ACTPOKOCMUYECKUX



obcepBaTopwmii!

Ecnu Obl 3TH rpaBUTAIMOHHBIE BOJHBI OBUIM 4yTh MOIITHEH,
HaM Obl KPYITHO He MOBE3JIO.

Benp rpaBuTaliioHHas BOJIHA — 3TO JIOKAJILHOE BO3MYILIEHUE
rpaBUTalMOHHOrO moss. [Ipuuem, Korga oHa MPOXOAUT yepe3
YeJI0BeKa, JIOMYCTUM, TO OH OyJeT YyBCTBOBATh, KaK €ro CKH-
MAerT U, C APYrol CTOPOHBI, B IEPIEHANKYJISIPHOM HalpaBJIeHUN
HECKOJIbKO pactaruBaeT. Ha 3emuie 3Ty rpaBUTallMOHHYIO BOJIHY
MOYYBCTBYIOT U 3[aHUSI, Y TOPBI, U OKeaHbl. TO €CTh BCE HEMHOX-
KO COXKMETCS, HEMHOXKKO PaCTSIHETCSI — CO BCEMH BBITEKAIOIIMU
orcozia nocneAcTBUsAMUA. Ho rpaBUTallMOHHBIE BOJIHBI TAKOM aM-
TUTUTY/Abl MOTYT MOJIyYUThCS TOJIBKO MIPU CIIMSIHUM YEPHBIX AbID,
KaK 3TO U MPOU3OIILIO.

OO6pa3zoBaHue OFHOM YEpHOW T'POMAIMHBI U3 ABYX — OOJb-
11asi peakocTb. Te, OT KOTOpPBIX 3a(PUKCUPOBAHbI IPABUTALIMOH-
HbIE BOJIHbI, HA PACCTOSIHUM OT HAC OKOJIO MOJIyTOpa MUJLIMApa
CBETOBBIX JieT! A Teriepb IPeICTaBbTe, UTO OYJET, €CIIN CONBIOTCS
YepHBbIE IBIPbl BOJM3KM HAC — A TaK M CIYYUTCS MPHU CTOJIKHOBE-
Huu Mineunoro IlyTu ¢ coceiHen rajakTukon!

[Ipu stom B Hamen ['ajakTvke He ofgHa uyepHas apipa. Mx
MOXeT ObITh COTHU M OoJbiie. Ho cBEpXMacCUBHBIX — eIUHU-
Ipl. ITO Te, YTO OOHAPYXKEHbl HAa CErOAHSIMHUA MOMeHT. Ho
€CTh HECKOJIbKO TMTaHTCKUX 3Be3/1, KOTOpbIe B OMMKaiiliee Bpe-
M$I BIIOJIHE MOTYT IIPEBPATUTHCS B UYEPHYIO JbIPY.

23 ¢eBpans 1987 roga B acCTpOHOMUU CITYUUIIACH CEHCALUS —
3emu JOCTUT CBET OT 3BE3/1bl, B30opBaBLIencs B boipmom Ma-



re;utaHoBom Oobake. biimke kK HaM 3Be3/a elle He B3pbiBaJiach!
Bo Bcsikom cityuae, co BpemeH n3o0peTeHus Teneckorna. K mato
TOTO K€ TO/Ia 3TY 3BE3/y MOXHO ObLJIO YBUJETh HEBOOPYKEHHBIM
rna3oM. Hacronbko sipko oHa cBetusia! B3pbiB 3Be3/1bl — 3TO MO
CYTH €€ CMepTh. A OUEHb SIPKUI CBET — IPU3HAK MPEICMEPTHOM
AroHUU.

He nmaii 60or 310 MPOM30MIET CO 3BE3/I0M HE OYEHb JAJIEKO OT
Hac, TOrJja )KM3Hb Mcue3HeT Ha 3emJie. Eciv Ha paccTosiHuM Mui-
JIapa CBETOBBIX JIET BCIIBIXHYJIO M ITPUOOP ceiuac 3aliKauBa-
€T, a ECJIM B3OPBETCS 3Be3/1a Ha paccrosinuu 10 mapceek ot 3emin
— OHa MPOCTO CIIyeT Bclo atMocdepy y 3eMiin, TAKONH MHTEHCHB-
HOCTHU Oy/IeT raMMa-u3IyyeHue.

D70 sIBJICHUE CENYacC OUEHb JICTAILHO U CKPYIYJIe3HO UCClie-
JyeTcsl TIOYTH BCEMH aCTPOHOMHUYECKUMH OOCEpPBATOPHUSIMHU, U
Ha MeCTe 3TOW 3Be3/Ibl BUIAT paciiupsoimecs: oonaka — yaap-
HbIE BOJIHBI CBATALIETOCA ra3a. A caMoe 3arajIouHoe U UHTPUTY-
I0IIIe€ — A YTO K€ TaM, B LIEHTPE, OCTAIOCh? A 4TO MOIJIO OCTATh-
cs: OO HEUTpPOHHAs 3Be3/a, MO0 uepHas apipa. OHa nMena
rae-to Maccy nopsiaka 30 macc CosHua, U Mo BCeM Hay4YHbIM
NIPEe/ICTaBJIEHUsIM OHA JIOJKHAa 00pa30BaTh YEPHYIO JIbIPY.

Ectp B Hamten ['amaktuke 3Be3aa noj Ha3zBaHueM dta Kuis.
Ee macca pa3 B cto Oosnbinie, yem y ConHIa, a CBETUMOCTD B 5
MUJUTMOHOB pa3 (!) Bble conHeyHou. M oHa Haxonutcsl B cTa-
avu, Onuskoit K B3pbiBY! Koraa ato ciyuutes? Bo3moxHo, ye-
pe3 AecAThb, IBaAIATh ThICSY JIET, 2 BO3MOXKHO, U 3aBTpa.

[To Bcem mpu3HaKam B3pHIB Oy/IET ropas3/io MOIIHEE, YeM Y



3Be3/1bl B 1987 rony. Takoe siBieHHE aCTPOHOMBI HA3bIBAIOT JAXKE
HE BCIBIIIKOM CBEPXHOBOM, a TUIIEPHOBOM !

[Tocne B3pbIBa OOJIbIIAS YACTh BEIIECTBA PA3IETUTCS B MPO-
CTPAHCTBE, a4 Ha MECTe 3BE€3/Ibl OCTAHETCSI, CKOpPEE BCEro, YepHasi
npipa. [ocnencTBus 1uist Hac aGCOTIOTHO KaTacTpOo(PUUHBIE, BE/Ib
Jla’ke B3PbIBBI TOPa30 MEHBIINX 3BE3/] — CEPhE3HO OMACHBI.

[Ipencrasere cebe, B3pwiBaeTcss 30 macc Comnia, 10 macc
ConHila cxxuMaeTcs 1 oopasyer uepHylo Jbipy, a 20 macc CosH-
114, KaK [IMOTbSI Ia3a PacKaJIeHHOTO, pa3jieTaloTcs B CTOPOHbL. U
€CJIM Y HUX Ha ITyTH Oy/IeT Kakasi-To JIpyrasi 3Be3/1a WM TUIAHEeTa,
OHU TIPOCTO CHECYT €€ U COXKTYT.

UTo yauBUTENBHO, MOTYT CYIIECTBOBATh MaJIeHbKUE YEPHbIE
Jbipbl. Pazmep ux or ogHoro aroma ao ropel. Ho nx maccy ma-
JIHbKOUM MOXHO Ha3BaTh TOJIBKO B TOM CJIy4ae, €Clid CyIuTh T0
KOCMHYECKUM MepKam. /{151 Hac oHu — ruranTsl. Becat npumep-
HO KaK acTepou/ibl — MWIJIMAPAbl TOHH! A BO3HMKJIM OHM, B OT-
JIMYMe OT OoJiee M3BECTHBIX — CBEPXMACCHBHBIX, HE B pe3yJibTaTe
CMEPTH 3BE3/1bl!

Bnagumup CypavH, cTapiivii Hay4Hblid cOTpyaHUK [ocymap-
CTBEHHOTO acTpoHoMHueckoro uHcrutyta umenu I1. K. IltepH-
Oepra, KOHCTaTHpyeT: Korjaa BeceneHHast Hauana CBoe CyIecTBO-
BaHUE B BUJIE BOBIIIOro B3pbIBA, TO €CTh PE3KOr0 PACHIMPEHUS,
HeOOJTbIINE €€ YaCTU MOTJIH 33IePKaThCsl B CBOEM PaCIIUPEHUH,
OCTaThCsl TAKUMHU K€ IJIOTHBIMM, Kak 0 Bosbioro B3pbiBa. U
MPAKTUYECKU ITO U €CTh YEPHbIE JIBIPHI.

BriepBbie 0 MasbIlIKax — YepHBIX AbIpaX HAMMUCAT 3HAMEHU-



Thill aHrmiickuil ¢pus3uk CtueH XokuHr. [lo ero runorese, B
KOHIIE CBOEW KW3HU OHM B3PBIBAIOTCA U MEPECTAIOT CYHIECTBO-
BaTh.

B3pbiB MOXET ObITh OYEHb CHITBHBIM. DTOT MPOILIECC elle HU-
KTO He HaOmoaan. Ho ecth eciiu He yBEpEeHHOCTh, TO HEKOE UyB-
CTBO Yy (DM3HKOB, UTO TO MOXeT ObiTh. [lomier Takoi uepHOn
JbIpel K COTHEYHOM crcTeMe ObLT Obl HEITPUSITHBIM, 9TO TPO3KIIO
OBl ICHCTBUTEIHHO KaTacTpohoi.

Actpodusukn Xaickoro yHuBepcutera B Benukobpuranum
OIMMCAJT BO3MOKHBIE CIIEHAPUM Pa3BUTHSI COOBITHI B Cllydae,
ecnu 3emuisl HAYHET Najarh B YepHYIO blpy. M Takou BapuaHT
— coBceM He (aHTacTuKa. ['psaayiee cTolkHOBeHUe Hame [a-
JIAKTUKU C COCEJHE MOKET IIPUBECTH K ITOMY.

Ecnu B pe3ysbraTe Takoro mnpoiecca CTOJIKHOBEHUS JIBYX ra-
JIAKTHK TpaeKTopus Hatel 38e3/16 — COoMHIIA — TN KaKOK-JIM00
JPYToii 3Be3/1bl U3MEHUTCS U OyJIeT HallpaBJieHa B CTOPOHY Yep-
HOW JIBIPBI, TO YepHasl Ablpa CBOMMU I'PABUTAIIMIOHHBIMU CUJIAMU
MOXKET €€ 3aXBaTUTh. [Ipr 3TOM Haila 38e37a BO BpeMs aJACHUS
Ha YEPHYIO JBIPY Oy/IeT AEHCTBUTEILHO pa30pBaHa MPUIMBHBIMU
CWJIaMH, U BCE Mbl OKQ)XEMCS1 BHYTPY YE€PHOM JbIPbI C YPE3BbI-
YaiiHO IJIOXUMH TOCTIEICTBUSIMHU.

Mpl — xuTenM 3eMiIM, CKOPEN BCErO, HE 3aMETHM, KaK Hallla
IJJAaHETa HAYHET ABUKEHUE B CTOPOHY YepHOU AbIpbl. Criia mpu-
TSKEHUS1 MEJIJICHHO U IUIaBHO CTaHeT Hac nepemerars. Ho! 9to
TOJIBKO Ha HayaJbHOM 3Tane! [laipiine — rpaBuTanys KoCMU4e-
CKOT'O MOHCTpA YyTh JI HE PHIBKOM MPUTSHET K ceOe 3emiTio.



TyT NpOrHO3bl yYEHBIX KpailHE HEYTEIINTEIIbHBI, [IOCKOJIBKY,
110 COBPEMEHHBIM ITPEICTABICHUAM, €CIIM KOCMAYECKOE TEJ0 —
HalpuMep 3Be€3/a — MONAJI0 BHYTPb YEPHOW JbIPHL, 34 TaK Ha-
3pIBaeMblil ropu3oHT IlIBapiimibaa, To yxe OTTyaa BHIOpaThCs
HHMKaK He CMOXET M 00s13aTesbHO ynajeT B ueHtp. Ho 1o storo
Te K€ CaMble IPYJIMBHBIE CHJIBI, KOTOPBIE OYAyT CTAHOBUTHLCS BCE
OoJibllle, pa30PBYT 3TO TEJIO HA YaCTH, U OyJeT, KOHEYHO, OUYEHb
IUIOXO.

Cnacenus He Oyner. Eci TOJIBKO 1O OYeHb CYACTIIMBOM CITY-
YaHOCTH 3Ta YEpHas JbIpa OKAKETCA KPOTOBOM HOpoM. Tak Ha-
3BaJIM KOCMHUYECKHI OOBEKT, KOTOPBIN OUYeHb TIOXOX Ha YEepHBIE
JBIPBI, HO ITPU 3TOM CYLIECTBEHHO OTIIMYAETCS OT HUX.

Ecnu 3Be31a najaeT B YEpHYIO JABIPY, TO OHA MOCTENEHHO HC-
ye3aeT. A BOT €CJIM OHA TA/IaeT B KPOTOBYIO HOPY, TO OHA HE UC-
ye3HeT. OHa 4yTb-UyTh NIOKPACHEET, a TOTOM OIATh CTAHET HOP-
MaJIbHOM, HO IO SIPKOCTH ciadee cTaHeT U OyJeT Bce BpeMs BUI-
Ha B TEJIECKOIIBI.

Hukrto eme He OOHapyXusl B KOCMHUYECKOM IMPOCTPAHCTBE
9TU KpoToBble HOPbI! [I0Ka TOJMBKO CTPOATCS TMNOTE3BI MO IO-
BoAy HMX. VI camas ceHcallMoOHHasA: 3TU HOPbl — KOPUIOP B Ipy-
I'yI0 BCeleHHYI0. 3ByuuT (pantactuuHo. Ho kpynHenime yuye-
HbIe MUpa YOeKIEeHBI B 9TOM, 1 MHOTHE UCCIIEI0BATEIbCKHUE ITPO-
I'paMMBbl Hall€JIEHbl UMEHHO Ha ITOUCK KPOTOBBIX HOP!

[IpoGnema B TOM, YTO KPOTOBYIO HOPY BHUJIHO, €CJIU Ta BCe-
JIEHHas1, C KOTOPOI OHA COEJUHEHA, CBETUTCS, a ECJIM BCEJIEHHAS
TEMHasi, TO PACIO3HATh TAKyI0 IBIPYy ropasao TpyaHee. MoxHO



pacIio3HaTh TOJBKO TI0 HAOIIOACHUIO TeX 0ObEKTOB, KOTOPHIE Ma-
JaI0T B KPOTOBYIO HOpY. OHM He MCUE3al0T U JIOJKHBI ObITh BU/I-
HBI.

«MwuuumeTpon», Ui no-apyromy «Cnekrp-M», — koc-
MuYecKasi 00cepBaTopHsl, 3aIyCK KOTOPOW TUIAHUPYETCs TOCIie
2019 roga. Ha paccrossHMM noayTopa MUJLTMOHOB KMJIOMETPOB
ot 3eMi oHa OyyieT HaxoauThest! OTIMYHBIA 0030p — OH HEOO-
XOIIUM [17151 3aIUIaHU POBAHHBIX UCCIEAOBAHUM, CPEAN KOTOPBIX U
MOUCK KPOTOBBIX HOP.



Nnmoctpanusi, n3o0pakamolas peHTTeHOBCKYI0 0OcepBaTo-
puto «Crniekrp-Pentren-I'amma»




Benymue koncrpykropel HITO nvenu C. A. JlaBoukuHa pas-
BEpHYJIM padoTHI 10 3aaHmio Pockocmoca no mpoekty «CriekTp-
M». JlanpHeu1iee pa3BUTHE 3TOTO MPOEKTa OKA3aJI0Ch Ha MOPs-
JOK CJIO;KHEE, YeM ero Hadaso. U cHavana craam peaan3oBbIBaTh
actpousmueckuii mpoekT «CriekTp-Pertren-I'ammax». Tam ObI-
JIM YCTAHOBJIEHBI JIBA TEJIECKOIA, KOTOpble padoTaloT B PEHTre-
HOBCKOM JIMara3oHe: OIuH HeMelKkui Teseckon E-Rosita u poc-
CUICKUIA TEJIECKOIT.

B 40 pa3 Bblle YyBCTBUTEIBHOCTS HOBOTO TEJIECKOINA B MPO-
ekte «Cniektp-PI'», uem y npenpiayiiero anmnapara, padoTaBlie-
ro eme B 90-e rogpl. 9TO 3HAYUT, UTO HACTOJIBKO TILATEILHEMN,
JeTaJIbHEN U TOYHEN ClielMaIucThl n3yyar Beenennyto. [lonnas
Hay4Has IporpaMMa 3aiiMeT ceMb JieT: 4 roma OyaeT mpou3BO-
JWTHCS IMUPOKUIA 0030p Bcero HeOa, 3 rojia — TOYeYHBId 0030p
OT/EJIbHBIX FAJIAKTHUK.

Ecnu 6ynyT oOHapyXeHbl KPOTOBbIE HOPBI, TO CKBO3b HUX MO-
I'yT MPOXOAUTH U3TYUYEHUS, MOT'YT IIPOXOIUTh CUTHAJIBI U COOT-
BETCTBEHHO MOTYT OBITh BCAKKE HEOOBIUHbIC SIBJICHUSI, CBS3aH-
HbIE C IPOHUMKHOBEHUEM BEIIECTBA U3 IPYTUX BCEJIICHHBIX B Ha-
1y BeesneHnyio. Bot 310 661710 ObI OU€Hb MHTEPECHO /1711 YUEHbIX.

A CKOJIBKO 3TUX JpYIux BcesleHHbIX? MOxHO mpesaronaraTh
ux OeckoHeuHoe uucio. Ectb gaxe Teopust o MynbTuBCeseH-
Hou. Hu noareepanTs, HU OMPOBEPrHYTh HUKAKMMU HAyYHBIMUA
9KCNIEPUMEHTAMU 3TO HEBO3MOKHO, IIOTOMY 3J€Ch IPOCTOP 11
BBIIBUKEHUSI CaMbIX MIOKMPYIOIMX runore3. Hanpumep, ectb



BepCHsl, UTO COCEAHHNE BCEIEHHbIE OCTABJISIIOT HA HAIIIEH CUHSIKU.
OnHu Tam y ce0sl CTaJIKUBAIOTCS, OTCKAKUBAIOT JPYT OT Apyra, a
HaMm jioctaercsi. I 00 3ToM roBopsT He (haHTacThl, a acTpodu-
3UKU U3 CaMbIX aBTOPUTETHBIX YHHMBepcuTeToB mupa. Hano nu
HAM CTPEMUThCS TONACTh B Takue OyiHbIE U Herpe/icKa3zyeMble
BCEJICHHbIE?

Ecnu Hekuil 00beKT nomnajer 4yepe3 KPOTOBYIO HOPY B HOBYIO
BCEJICHHYIO, TO HUKTO U HE 3HAET, B KAKWE YCJIIOBUS OH TaM IO-
TaJieT.

be3onacHblil TOHHENb B IPYTU€ BCEJIIEHHBIE, €CJIM OHM CyLIe-
CTBYIOT, OKa3aJicst Obl Kak pa3 Ko BpemeHH. [Iporuosupyemoe 0y-
Jylee Hallero KOCMHYeCKOro JJoMa Takoe, UTO U3 Hero 3aX04eT-
cs1 cOexarn! 3Be3/1bl OfIHA 32 IPYro OyayT BCIIBIXUBATh U B3PbI-
BaThCs, ITPEBPAIAsCh B OJIeIHbIE KOCMUYECKHE OOBEKThI, 8 MHO-
T'ie U B COBEPIIICHHO HEBUMMBIE, HO OMACHBIE — KAK YEPHBIE IbI-
pbl.

Hogsle 3Be31b1 OynyT poxaarsesi. Ho co BpemeHeM Bce MeHb-
11e ¥ MeHblIe. ACTPO(PU3UKHA TOBOPAT, UTO BCEJICHCKOM SHEPTUN
IUIs1 3TOro He OyJeT XBaTaTh. Yke ceiiuac OHU (PUKCUPYIOT yBe-
JIMYMBAIOLIEECS] KOJIMYECTBO yMUpatomux 3Be3l. Haia [Nanmak-
THKa CUJIbHO TTOTYCKHEET, M YepHasi pIpa B IIEHTPE ellle OoJIbIIe
BBIPACTET.

B nameri ['anakTrike 310 iporicxogut pa3 B 30 sieT, HO 00JIb-
IIIMHCTBO TUX BCHBIIIEK Mbl HE BUJUM, IIOTOMY YTO OHH IPOUC-
xonat B Miieudom IlyTu, a oH Bech 3a0UT IBUIBIO, 3Ta MMbLUTb —
caxka U3 yIiiepoja, KOTopasi OCTanach OT B3PbIBOB MPEAbIIYIINX



3BE3/I.

A uro 6yget ¢ camum Conauiem?! Ecnu paHo wim nosaHo uc-
Ye3HYT BCe 3Be3/bl BO BeeneHHoM, 3HaYnT, U Mbl OCTaHeMCs 0e3
cBoei?

Y4eHble 3HAIOT, 4TO MaJieHbKKE 3Be3/bl TvIa CosHIla, KOraa
Yy HUX UCTOIAETCS TOIUIMBO BHYTPU, CKUMAIOTCS JI0 pa3MepOB
IPUMEPHO 3eMHOro 11apa, To ectb B 100 pa3 1o cpaBHeHUIO ¢
HbIHEIIHUM pazmepom ColtHIa, ¥ Ha 9TOM OCTAHABJIMBAIOTCS, 3a-
CTBIBAIOT, OXJIAXIAIOTCS, M 00Pa3yIOTCS YepHBIE KapJIUKH, Pa3-
IJISIETh KOTOPblE HEBO3MOKHO — OHU TaK HEBUAMMKaMHU BO Bee-
JICHHOW U MYTeIECTBYIOT.

Maro kro 3Haet, uto u y ConHila Korga-to Obuia 3Be3/1a-Ha-
napHuia. [laxe cermvac CUATAETCs, YTO OKOJIO HEro KPYTUTCS
HeBUAUMOE Teso. Pazymeercs, 3TO TOJIBKO Ha YPOBHE TMIIOTES.
Ho uto Oonee yaMBUTENBHO: POJib 3BE3/IbI-HAMTAPHUIIBl OTBOISAT
Onurepy! Mbl ero cunraem IJIaHETOW, a OH ObLT, KaK OKa3bl-
Baercs, BTopbiM ConHuem! YyeHble yTBepKIaloT, 4TO €ro Mac-
ca 1/300 maccot ConHila, a B ITyOOKOM MPOIILIOM, HarlpyuMep
HECKOJIbKO MWJIJTMAPAOB JIET, OH ObL1 Tsikesiee ComHIIa, a MOTOM
noutu Bcs Macca ¢ IOmurepa neperexsa Ha Connue, u IOnum-
Tep morac Kak 3Be371a, ¥ ocranoch oqHo Comnnie. Korpa sto ciry-
YMJIOCh, OCTAaTKU Ta3a v OoJiee TSKEJIOrO 3BE3THOrO BellecTBa
ccopmMHpoBaIy Takue IUIaHeThl, Kak Mepkypuii, Benepa, 3eM-
n4. He paspenmut sim ConHie Ty xe ydacts?

be3 CoinHua, pazymeercsi, HUKAKOW KM3HU Ha 3emile HE MO-



*eT ObITh. BO3MOXHO, OHO Oy/IET BHITOpPATh CIUIIIKOM MEJJIEHHO,
OJHOBPEMEHHO C TpoleccoM pacumpenust Beenennoi. Torma
MBI YCIIEEM U MOTPEThCsl, U NOKUTh. HO TOJIBKO 10 TOro MOMEHTa,
noka He npousoier bosbion pa3peiB. PUHAIBHAS TOUKA CY-
niecTBoBaHUs Haieit Beenennou. [IpotuBocTosiHe rpaBuTaliii
Y aHTUTPABUTAIMY 3aKOHUYHUTCS MTOOENON TEMHON SHEPruu, KO-
TOpast yrnpasJisieT pacTskeHNeM KOCMUYECKOro MPOCTPaHCTBA.

AHTUrpaBUTAlMSl PaHO WJIM MO3[HO, yAAJIsASA APYr OT gpyra
CKOILICHUs TaJIaKTUK, MPUBEIET K OCTAHOBKE (DOPMHUPOBAHMS
9TOro CKOIuleHHsl. Ml HauHeT UX ToXe PacIIMpsTh U IOTUXOHBKY
youpars ¢ nepudepurt BeesieHHOM, 4TO PUBEET K MOJABICHHIO
POCTa CKOIUIEHUS TAJIAKTUK M Pa3pyLICHUI0 CAMUX CKOIUIEHUIA.

Paccmorpers paznertaionyecss TajJakTUKU B TEJECKON He
ynactesi. VI3 uepHOTHI KocMoca cnabeHbKo OyayT MepLaTh OCTaB-
mmecs 38e3/161 Miieunoro [yTu u Onvkaidiimx K HeMy TaJIaKTHK.
Ha Bun Bcenennasi Bpozie Obl OCTaHeTCsl HEM3MEHHOM. A Ha ca-
MOM [IeJie OHa MPOJOJKUT KpailHe Pe3BO pa3yBaThCsl.

M3-3a MOCTOSIHHO YCKOPAIOILETOCs paclivpeHus BeeneHHon
Hama [‘anakTuka ocraHercst B onuHoyecTBe. TouHee, HE cama
lanakTHKa, a ee HacleqHHIIA — TO, YTO 0Opa3yercsi B pe3ysibTa-
TE CTONKHOBEHUSA ¢ TymaHHOCTBIO AHIpomenbl. M kocMuueckas
MYCTOTa KPyroOM.

Te, kT0 OygeT ®uUTh B 3TO BpeMs Ha 3emJe, Kak (hbaHTaCTH-
Ky CTaHYT YUTATh HbIHEIIHUE HAYYHbIE MaTepUalibl 00 UCCIIEN0-
BaHUSIX JAJIbHEr0 KOCMOCA M JPyrux raiaktuk. M nokaxercs
CTPaHHBIM, YTO M300PETATHCH TEJIECKONBl U KOCMHUYECKHE 00-



CepBaTOPUH, KOTOPHIE JOJIKHBI ObLITH 3arJISTHYTh Ky/la TIO/IaJIbIIe
ot Mueunoro [Tytn. Onu OyayT MCKpeHHe NoaraTh, 9TO X BHU-
auMasi BeeneHHast — enMHCTBEHHOE, UTO cyliectByeT. Ho u3 tex
K€ KHUKEK M Hay4YHbIX MOHOrpaduil y3HAIOT, HO, CKOPEH, HE T0-
BEPAT, UTO UM OCTAJIOCh COBCEM HEMHOTO.

C TeyeHMeM BpeMEHH 3TH PACTATHMBAIOIINE CUJIbI OYIyT CTa-
HOBHTHCSI Bce OOJIbITIE M OOJbIIIe, M CHAaYala HAYHYT Pa3phIBaThCS
rajJakTUKY Ha OTJeJIbHBIE 3BE3/Ibl, a 3Be3/Ibl OyIyT jieTath. [lorom
IUIaHETapHas cucTeMa pasBaiurcs, pacnanercs ConHle, miaHe-
THI. ..

Bce npousoiiner oueHb ObicTpo. s KocMoca, Tie OOBIYHO
BCE U3MepsIeTCsl B MUJLTMOHAX J1a MIJUTAApAAX, — 3TO OyAyT Upes-
BBIUAITHO CTpeMUTENbHbIE CKOopocTH! B TeueHue Tpex mecsieB
paznerarcsa Bce Tena ConHeyHou cucreMbl. Eciam Hama 3emuts
COXpaHUTCS JJO TOTO BPEMEHH, TO 3a nosyaca Ao bonbloro pas-
pblBa U OHa pa3opBercs. 3a OfHY HaHOCEeKyHAy (!) 4o KoHua
CYIIECTBOBaHMSI MHUpa pacnagyTcsl aToMbl. TemrepaTypa Takon
BceneHHo# 10CTUrHET MUHMMAJIBHOTO MTpeera.

B umeomemcsa cuenapuu bonbmoro paspsiBa roBOpUTCA O
TOM, YTO OyAeT pa30pBaHO BCE, YTO CYIIECTBYET, BIUIOTH JI0 aTo-
MOB, JIO SIJIEp, /10 KBapKOB, /IO ITIOOHOB. Bee OyzeT pazopBaHo u
BBIHECEHO 32 Mpe/iesibl BUAMMBIX TOPU30HTOB.

A uro ganeiie? O Tom, uto Oyaet nocie bosnbinoro pa3pbiBa,
HUKTO He 3HaeT. MI3BecTHble 3aKOHBI (PU3MKU MEPECTAHYT Je-
CTBOBATh, U MPOCYUTATH BAPHAHTHI Helb3s1. Ho i1t oco0o onTu-
MUCTUYHBIX: HE UCKJIIOYAETCS] LIMKJIMYHOCTh — 3TO 3HAYMT, YTO



CIIyYMTCsI HOBBIM BoJbIToN B3phIB 1 HAUHETCs 3apoxaeHue Bee-
JIEHHOM, a JIaJIbllie €€ BOJIOLMA. MOXKET ObITh, BOSHUKHET TaKasl
ke 3eMJis1, Kak Obl1a y Hac. BO3MOXHO, MOSIBATCS JIIO/IU, TIOXO-
Ve Ha Hac...



2. B koJubie KOCMHYECKHX Bparos

DKCIepThl  pacimdpoBaivd MOCAAHUE, 3aKOIMPOBAHHOE B
CTPaHHBIX PUCYHKaxX — Kpyrax Ha MoJisix, KOTOpble HEAABHO IO-
SIBIJTUCH B OputaHckoM [ emminmpe.

W oHO OKa3asioch OLIETOMJISIIONIUM U TPEBOKHBIM.

B 3T0if MECTHOCTH YacTO HaXOJAT TUTAHTCKUE N300paKEeHUS
U3 TIOJIETTIIMX KOJIOCheB TIeHuIsl. MccnemnoBarenu mosaramor,
yTO pucyHku cBsizanbl ¢ HJIO. He pa3 ynaBasioch 3acHSITh, Kak
CBETSIIUECS MIapbl U JUCKU 3aBUCATIU HAJ| MOJISIMU, a 3aTEM TaM
TOSIBJISUIACH TAaKUE TIOCIAHUSI.

B 3TOT pa3 mukTorpaMmy ynanoch pacuu@poBarh ¢ MOMO-
ipio a30yku Mop3e. DTo MoKaxeTcsi HeBEpOATHBIM, HO pa3raji-
Ka J1ajla OCMBICJIEHHYIO (bpa3y Ha aHITIMACKOM !

Ona 3Byunt Kak No more wars, uinu «Het BoiiHe» !

Ho Gornee Toro, noseriiye Kolochsi Aaju YETKYIO KapTy pac-
nosioxxeHus riaHeT CoTHEYHOM CUCTEMBbI OTHOCUTENIbHO 3eMJTU
Ha HAYaJIo JieTa OJTHOTO U3 OJNIMKANIINX K HAaM rofoB!

Yro ke 310 03HayaeT?

DKCIEPTHI BBIIBUHYJIH MIOKUPYIOITYI0 rUroTe3y. Beicimuii pa-
3yM Mpeaynpean HaC O HEKOEM KOCMUYECKOM COOBITHU, KOTO-
pOe OMACHO /1JIs1 HallleH TUIAHETHI.

Ho 4to ke MoxeT nmpou3ontu?

OCHOBHYI0 IPUYKHY YTPO3bl U3 KOCMOCA IKCIIEPTHI CBSI3bIBA-



10T C HEIaBHO OTKPHITOM AeBsATON TutaHeTor COTHEYHOM cucTte-
Mbl. OHa JIBUXKETCS TO BHITSHYTON opoute. To oTnansscek, To
npubmkasick K CONHILY U Kak CIeACTBHE — K 3emie.

W He MCKJII0UEHO, YTO TO HECeT ¢ cOO0M HeKue OebI. . .

CeronHst aCTPOHOMBI 3HAIOT 00 TOM TUIAHETE HE TaK MHOTO.

DTO CEHCALIMOHHOE OTKPbITUE MOCIEAHUX MECSIeB MPUHA-
JeKuT actpoHoMam u3 KanngopHUICKOro TEXHOIOTMYECKOro
uHCcTUTyTa. OIMH U3 HUX — HaIll OBIBIITUI COOTeUeCTBEHHUK KOH-
cTaHTUH baTbiruH.

Monenb ConHeunoli cucteMsl ¢ uzoopaxenueM [losca Koii-
nepa



Kak pacckazan MoJIonou y4eHbIN B SKCKII03MBHOM UHTEPBBIO,
K HEMY 3a TIOMOIIIbI0 0OpaTHICs Koera, actpoHom Maiiki Bpa-
yH. OH nonpocuJj actpogpu3rKa NpOBECTU MAaTEMAaTUUECKUE pac-
YeThl, KOTOpble Obl OOBSICHUJIM, TIOYEMY HEKOTOphIe OOBEKTH B
ConHeuyHO#1 crcTemMe BelyT cedst CTpaHHoO.

Peub 1mta o camont ynanenHou ot Conaia oonactu — [Mosice
Koiinepa. IMeHHO TaM CKOIUJICS KOCMUYECKUI MYyCOp, OCTaB-
muiics nocsie OpMUPOBAHUS TUIAHET. DTO U MEJIKUE aCTepOU-
Ibl, ¥ OTPOMHBIE TJIBIOBI JIbJIA, Y 3BE3/IHAS MHLTb.

Nwmenno u3 storo Ilosca Konnepa npuierailoT KOMETHI, KOTO-
pble MOTYT YHUUTOXUTH kM3Hb Ha 3emJe. 3a Iloscom Konnepa
ACTPOHOMBI BCEM IJIAHETHI YK€ IaBHO U OUEHb MPUCTAJIBHO CJle-
as1. Ho BakHOE OTKpHITHE OBLIO C/IENIAHO TOJIBKO ceifuac.

KoHncrantun Barbirud ormeuaer, yto eciau uccrneaonars Io-
sic Koiinepa — 3T0 nosie feJssHpIX 00JIOMKOB 32 MpeiesiaMu op-
outsl HentyHa, — TO BUAHO, YTO OOJIBIIMHCTBO U3 HUX XOIUT TIO
OYeHb SKCIEHTPUYHBIM U BBITSHYTBIM OpOHMTaM, yCJIOBHO CIIy-
YailHO OPUEHTUPOBAHHBIM B MpocTpaHcTBe. Ho eciu ckoHLeH-
TPUPOBATLCS HA CAMbIX IAJTbHUX OPOUTAX — TeX, UTO JJAJIbIIIE BCE-
ro orxonAT oT CoJHIIa B TPOCTPAHCTBO KOCMOCA, MOXKHO 3aMe-
TUTh, YTO BCE OHM COPUEHTUPOBAHBI IPUMEPHO B OJTHOM HaIlpaB-
JIEHUU U JIe)KaT IPUMEPHO B OTHOM IJIOCKOCTU. MIMeHHO 310 op-
OUTAIBHOE paBHEHHE MOKA3aJI0Ch €My aHOMAJIbHbIM !

AcTpou3HK BHIBUHYJ CMeJIOe MPENooKeHNe: Bce 0ObeK-
Thl B [losice Kounepa opueHTHpPYyIOTCS Ha rPaBUTALIMOHHBIE CH-



JIbl HEU3BECTHOTO KPYIMHOTO KOCMHYECKOTO TeJia. DTO AaJo acT-
pPOHOMaM TIEPBYIO 32 HECKOJBKO BEKOB MOJCKA3Ky — MOOIM30-
CTH JIOJDKHA OBITh TIJIaHETa, PHYEM OIPOMHOTO pa3Mepa. A 3To
03HAYaJIO TOJIBKO OIHO — KOCMMYeCcKui aTiac Hariei CoHeYHOM
CUCTEMBI HE 3aBEpIIIECH.

ComacHo 310 MozenH, [leBAras raHeTa MeeT Maccy, paB-
Hylo 10-20 maccam 3emuin, TO €CTh OHA B PUHIIMIE CPaBHUMA
¢ Ypanom u HentyHom. 3Hasi TOJIbKO Maccy, HEBO3MOXKHO TOY-
HO CYIUTb O €€ COCTaBe, OJHAKO, OJIHOBPEMEHHO CPAaBHUBAS €€ C
JPYTMMH IUJTAaHETaMU, MOXKHO Mpeanosarars, 4ro Jlesaras ma-
HeTa (popMUpOBaIACh U3 TEX e MAaTepUasiOB, UTO U JIpyrue Iuia-
HETbl CPABHUMOM MacCChl.

[Tocne aHanmu3a Bcex JaHHBIX O Macce U pasMepax IeBsToi
r1aHeTsl KoHCTaHTUH BaThirviH BBIIBUHYJI TUTIOTE3Y: BEPOSITHEE
BCEro, HEM3BECTHOE HEOECHOE TEJIO — Ia30BbIM TMTAHT, TOYHO Ta-
KoM ke, Kak Ypan u HentyH, npu atom Haxonutcst ot CosHia
eute aaieiue, yeM [ nyton. Ho mouemy no cux nop JleBsitas na-
Hera He OblTa oOHapyxeHa? KoHcraHTHMH BaTthirvH OOBsICHSIET
9TO TaK: JIEJIO B OCOOCHHOCTSIX €€ OPOUTHI — OHA CUJIBHO BBITSI-
HyTa, ¥ IOTOMY KOCMUYECKOE TEeJIO TO TPUOIMKAETCs, TO OTAa-
Jndgetrca ot CorHia.

3a nocnemaue 250 net ObUTA OTKPHITHI JIMIIIB JIBe HOBBIE T11a-
HeTsl — YpaH u HenryH. ITostomy orkpeitue Koncrantuna ba-
ThiIrMHA U Maiikiia BpayHa HEBO3MOXKHO NIEPEOLIEHUTD.

Teneps Hauaach MOMCKOBasi roHKa 3a [1anerou AeBATH, 4TO
U TOCTYXWIO MOTUBAIMed NIl MyOJIMKAIlluM 3aMETKUA O Hew,



YTOOBI ITPHUBJIEYh BHUMAHHUE K BOIIPOCY U IIOKAa3aTh, IJie UCKaTh. B
MUpE eCTb TeJIECKOIbI, KOTOPbIE MOTYT €€ pasrysieTh, B YACTHO-
cru teneckon «Cybapy» STMOHCKON HarmoHampHON acTpOHOMHU-
YyecKkor obcepBaTopum ObUT Obl MCATLHBIM UHCTPYMEHTOM ISt
(puKcrpoBaHMS TaKOro OOBEKTA.

Ho He sBisercsa M 3Ta MUIaHETa MOTEHLMAIBHOM YTpO30U
3emiie? B 1980-e rompl mosgBUiIach I'MIIOTe€3a, CONIACHO KOTO-
oM K NEPUOJNYECKUM BhIMUPaHUSIM (hIopbl U (payHbl Ha 3emiie
MOJKeT OBITh ITPHYACTEH HEBUIMMBI KOPUUHEBBIN KapJIHMK, pac-
TMOJIOKEHHBIM Ha OKpanHax COJTHEYHOM CUCTEMBI U MEPUOANYE-
CKM TIOCBUIAIONINI K HaM ITOTOKU KoMeT. [ unoreTnueckas 38e3-
Jla MoJy4yuia 3By4YHOE M 3JI0Belllee Ha3BaHWe 3Be3/1a CMEPTH,
v Hemesnna, B yecThb IpeBHerpedeckoi OoruHu Bo3mesaus. B
1990-e romsl A1 OOBSICHEHUSI TBUKEHUSI HEKOTOPBIX CTPAHHBIX
KOMET BBICKA3bIBAIUCH MPEATOIORKEHHUSI O CYIIIeCTBOBAHUU T1J1a-
HeThl pazmepoMm ¢ lO0mutep. B o0oux ciydasix pedb UaeT o To-
raciimx 3Be37ax, KOTOpble CTaJIM ra30BbIMU rurantamu. IMeHHO
TakoBa IulaHeta barsirnna — bpayHa.

Crnermamctsl NASA cooOmmaim o ToM, 4TO OHA MOSABUTCS B
koH1ie 2016-ro unu B 2017 roay, ux TeJECKOMbI JaXe OMpee/n-
JIU MECTO, TJIe ee CJIe[IOBAJI0 OKUAAaTh. JTO 3HAKOBOE MpeI3Ha-
MEHOBaHUE, BIIOJTHE BOZMOKHO, YTO 3T ke IUIAHEeTa, PEryIsipHO
NOSIBJISIACH pa3 B 15—20 ThICAY JIET, BHICTYAET B POJIM UMEHHO
npe/iBecTHUKa anokaumncuca. [TycTb noka ee He yBUAeu, HO He
BO3HUKHET JI OHA B JII0OOE BPEeMsI, MOXKET ObITh, 3aBTpa?



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
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PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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