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B kunre ® 0. 3urens «Bcenennas noJua 3a-
rajlok» paccKasblBaeTCsl O HEKOTODBIX, MOKa elle He
pelleHHbIX npo6JeMax COBpeMEHHOH aCTPOHOMHH.

HsnatenscTBO W aBTOp BbIpaxaloT TJAYyGOKYIO
6/1arOlapHOCTb  MOKTOPY  (PH3HNKO-MaTeMaTHUECKHX
nHayk Anne TenpuxoBHe MaceBnu 3a ee LleHHYIO 1O-
Mol B paboTe Hajg 3TOA KHHIOH.



Ym uenoseseckuli omrpots MHO-
20 OuKosuUHHO20 6 npupode u ont-
Kpoem ewe 6Goavwe, yseAuuuBas
nmex ceor0 sracmos Had Hed.

B. . IEHHH

HA ITOPOT'E HEBEJOMOTO

[MpocTopHbI U BeMHueCTBeHHBIH aKTOBHIH 3ajg Mockos-
CKOTO YHHBepcHTeTa Obli mepenonneH. BocembcoT acTpoHo-
MOB W3 TPHALATH HSITH CTPAH CheXaJHCh CIOfa, YTOOH! 06Cy-
IHUTb BOJIHYIOIIHe WX HayuHble mpoGJeMbl. Eile HuKorga sa
BCIO HCTOPHUIO ACTPOHOMHUH He cOGHPaJIOCh BOEAHHO TAaK MHO-
To npejcTaBuTeNell HayKH O 3Be3fax. BrmpoueMm, u ros, B Ko-
TOPOM MPOHCXOAWJ omuchiBaeMbii X cbe3g MexnyHapon-
HOTO aCTPOHOMHYECKOTO CO0I03a, HeJb3sl CUYMTATh OObIY-
HHIM — 1en 1958 ron, nepswiii rox HoBo#, KocMuuecko# sphl.

AcTpoHOoMusI mepecTasia Ka3aThCsl OTBJIEUEHHOH, JIMLIEH-
HOM mpaxTHyeckoro 3HayeHusi Haykoil. [lepeBopor, cosep-
WEeHHLI! B HCTOPHHU YesoBeyecTBa 4 okTa6psa 1957 rona, us-
MeHHJI mnoJioKeHHe Belnel. 3aGpolleHHHH B MHPOBOE IIPO-
CTPaHCTBO MepBhIil HCKYCCTBEHHBIM CIYTHHK 3eMJIH, Nog06HO
CHTHaJILHOH paKeTe, BO3BECTHJ O HayaJie IPOHHKHOBEHHS ue-
JoBeka B Kocmoc. CTano OueBHAHBIM, YTO BO3[VIABHTbL 3TY
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KKOCMHUYECKYIO 3KCMaHCHIO» NOJIXKHBI Te, IJsi KOTOPLIX Bce-
JIeHHAs y»Xe MHOTO BEKOB fIBJISCTCSl MpPEeaMEeTOM TLIaTeNbHO-
ro usydeHus. BoT noueMy cobpasuinecs Ha cbe3s LeseraThl
MMeJId OCHOBaHHMe UYBCTBOBATH ceGsl «reposMu [HS», 4TO,
pasymeercs, HaKJAaALIBa/I0 HAa HHUX M GOJIbIIYIO OTBETCTBEH-
HOCTb.

Cemp nHelt ¢ yTpa u [0 MO3aHEro Beuepa MPOBOIHIHMCH
3ace[aHusl TPUALATH BOCBMH KOMHCCHH Cbe3fia, Kaxias M3
KOTOPBIX DYKOBOAMT paGoToii B omnpelesneHHOH 06/acTH
acTpoHOMHH. COCTOSII0CHL HECKOJIBKO MJeHAPHBIX 3acelaHuil
H BOCeMb CHMIMO3HYMOB, TO eCTh NOAPOGHHIX OOCYXKAEHHH
HauGoJsee BaXKHBIX aCTPOHOMHUECKHX MPoGJeM.

B astu aBrycroBckue ngHu 1958 roma ueTko HaMeTHJCS
oyepeHOH pyb6ex, OTHENSIOIUA [NOCTOBepHble 3HAHHS OT
TOTO, UTO MOKa ellle OCTaeTCsl HEBELOMBIM.

HeBenomoe u TtauncrsenHoe... OHO OKpyXkaeT Hac CO
BCeX CTOPOH, yrAyGUMCsl 1 MBI B HeJjpa aTOMOB MJIH Hampa-
BHM TesecKon Ha 3Be3nnl. Heucuepnaemas B cBoem 6ecko-
HeYHOM MHOroo6pasuu, TpHpoJa Bcerga umena u 6ynet
uMeTh TalHblL. [l 4eyjoBeka Bcerga oOcCTaHeTcs, Haf 4eM
MBICIUTL M YTO HCCJAeNoBaTb. B 3Tol HeorpaHHueHHOCTH
TBOPYECKHMX HCKAHW MOLNHMHHBIA yueHBi HAXOOUT BeJNHKYIO
pPanoCTh XHU3HH M CMBIC/ CYLIEeCTBOBAHHUS.

[lycts oxpyxkarowmuil Hac MUpP HeHcuepraeM H Geclipelne-
JIeH BO BCeX OTHOLIEHHsX, HO TO, UTO HOOHLITO HAYKOH B MpPO-
lecce HCCAeNOBAaHHs, eCTh KPYMHUA HCTHHBI, €CTh MOJJHH-
HOe 3HaHMe HEKOTOpPbIX, XOTS M He BCerja 3HauHTeJbHBIX
CBOMCTB 0GbeKTHBHOU peasbHOCTH — MaTepuH. M aTo 3HaHHe
yBeJHUMBaeT BJACTh 4eJOBeka Ham cuiamu npupopsl. OHO
IlaeT eMy MOTYLIeCTBO, TpaHHlbl KCTOPOIO TPYAHO NPeABH-
neTh. B 3TOM crpomHasi npakThueckas pO/b BCSAKOH HayKH,
B TOM YHCJe U acCTPOHOMHH.

CTOpDOHHHKH HJeasu3Ma H pEeJMTHH paccMaTpHBAlOT
OrpaHHUYEHHOCTh HALIMX 3HAHUH O MHpe Kak NPU3HAK Gec-
CHJ/IMSl HAYKH, KaK [OKa3aTeJbCTBO HEMO3HaBaeMOCTH MNpH-
poabl. Ho ux Bo33penuss — 310 ¢anbcudukaunsg ne#cTsu-
TeJbHOCTH.

Ilpupona He MoxeT 6LITL MO3HAHA BCS LEIHKOM, 0 KOH-
ua, — 370 BepHo. Ho oHa nosHaercss HaykKo# OT4acTH, OT-
IeJbHEIMH CBOMMH CTOPOHAMH M KauecTBaMH, NPHUEM HAyY-
Hble 3HAHHS — He TaJJIIOUXHHALHKS pPacCTPOeHHOro BooGpa-
JKEHHs, a OTpaKeHHe B HallleM CO3HAHHH pPeasbHHIX (PAKTOB
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OKpYy2Karllero Hac 06 beKTUBHOTO MUpa. Ec/n 6bl 661710 HHA-
ye, MBI He CMOIVIM Gbl MCMOJIb30BATh HAaYUHBle OTKPBHITHA Ha
npakTHKe, KOTopasl U sBJsieTcsl cHOCOG0M MPOBEPKM LOCTO-
BEPHOCTH TOTO MJM HHOTO HAayYHOTO OTKPHITHS.

Hayka Bcerma HaxoguTcs Ha rpaHuie HeBeaomoro. Ho
OHa He NACCHBHO CO3eplaeT 3TO HeBeJOMOe, a LITYpMYyeT
ero BCeMH MMEIOIIUMUCS Yy Hee CHJIaMH H B KOHEUHOM cueTe
HernpeMeHHO moGexknaer. HeBenomoe, Heu3BeCcTHOe CTaHO-
BUTCSI BCJIOMBIM, MO3HAHHBEIM, a pyOeX 3HAHHS CHOBA H CHO-
Ba OTONBHIaeTcs «B IMyOb» MaTepHH.

Tax 6bis10, B Tak OyneT. 3arafkyd MPUPOLB!, BOJHYIOLIHC
CerojlHsi y4eHBIX, depe3 HEKOTOpoe H, MOKeT GBITh, BeChbMa
HEMpPOLOJKHUTEJbHOe BpeMs HeNpeMeHHO 6YIYT OGbSICHEHBI,
a Ha CMeHY MM NPHIYT HOBBIe, elile 60Jiee CJAOXKHBIE H Hepe-
LIeHHble Hay4yHble NPOGJIEMBI,

[lepeno MHO Ha cToJie JIeXKUT KHHUTa, H3JaHHAs OKO/O
CTa JieT Ha3ajJ Ha PycCKoM si3blKe. Ee aBTOp — 3HaMeHHTEI
¢panuysckuit actponoM ®pauncya Aparo, a KHura Hasbl-
Baercsi «OG61ie0CcTynHAst aCTPOHOMHS».

B cBoe BpeMs oHa cuHMTajach MONYJSIPHOM 3HUHUKJONE-
nhell acTpoOHOMHUYeCKHX 3HaHMil. I JucTalo ee moXelTeBllHe
CTPaHHLBI U NIPeACTaBI0, TAe NPOXOAUI NepefoBoi pybex
acCTPOHOMHYECKOH HayKH CTO JeT Hasan.

Ha crpauunne 139 Btoporo roma (CII6, 1861) Gpocaercs
B rnasa Ha3BaHue rJaaBbl: «EcTth nu Ha CoJlHLE KHTENH?»
Ha stot, eme cnopuslii B Te BpeMeHa Bompoc Aparo naer
clelyIOHUA OTBeT:

«Ecau cnpocsar: morytain ua CosHle cyllecTBOBaTh 06H-
TaTe/H, OPraHH30BaHHble NOKUGHO XUTeNsIM 3eMJIH, TO 5 He-
MelJ/isl 1aM yTBepauTenbHbl oTBetT. CyiiecTBoBanue B Couu-
lle TeMHOIo LeHTPAJbHCIO AApPa, OKPYKEHHOTO Hemnpo3pau-
HOIO aTMocdepolt, 3a KOTOPOH HAXOAUTCS CBETOHOCHAs ar-
Mocdepa, OTHIOAbL He NMPOTHBOPEUHT NOAZOGHOMY MpearnoJo-
KEHHUIO».

A BorT ele onHa JoGonbiTHAs ri1asa: «Moxer au 3emns
chenatbCsl KOrfa-n6o CIyTHUKOM KOMETHIP»

«Ecau 6Bl Gosblnas KoMeta, —- nuuiet Aparo, — npouuia
BechbMa 6J/IM3KO OT Hac, TO OHA, 6e3 COMHeHHs1, MorJia 6bl BH-
JOU3MEHHTh 3JIIHIC, onuchiaeMblil 3emiero Bokpyr Connua.
Ecnun Macca Takoil KkoMeThl OyaeT BeCbMa 3HAuHTeNbHaA, a
paccrosinie ee BecbMa Maso, To 3eMas, ocrtaBuB CosHlle,
HayHeT OMMCHLIBATHL 3JJIHUIC BOKPYT KOMeTH|, HJH, APYTHMH
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C/IOBaMH, CAeJlaeTcs ee CYTHUKOM. Takoe cOGbITHE BO3MOXK-
HO, XOTSl ¥ BeCbMa MaJIOBEPOSITHO. . .»

Yepes HeCKOMbKO CTPAHHULL, ellle sipue AeMOHCTPUPYS ypo-
BeHb 3HAHUHA TOH 3MOXHM O KOMeTax, Aparo BbICTyMmaer 3a-
UIMTHUKOM HOell O HaJMYHH HA KOMeETe... XKHUBBIX CyluecTs!

Ecnu cpaBHuTennHO 6uM3KHe K 3eMJiie HeGecHble Tesa
ObIIM U3YUEHBl TaK IJIOXO, TO UTO e MOKHO ObLIO CKasaTh
CTO JIeT Ha3aJ O 3Be3[1aX W 3Be3[IHbIX CUCTeMaXx?

M B To ke BpeMsi Ha MHOrMX CTpaHHLaX KHuru Aparo
BCTPEUAIOTCSl YTBEPIKAEHHS, C KOTOPBIMH IOJIHOCTBIO COrJia-
CUTCSl U COBPEeMEHHBIl acCTPOHOM. DTO JOCTOBEpHbIe 3HAHHS,
NpOYHO YyTBepJAMBLIHECs B HayKe, HJH, Jydlle cKa3aTh, CO-
CTaBJAgIOIHe TOT He3blbJeMbli (yHIaMeHT, Ha KOTOpPOM
NPOMOJKAET U HblHE CO3UIAThCsl ACTPOHOMHSI.

BecbMa BO3MCKHO, 4TO JIeT Yepe3 CTO HCKOTOpble MecTa
B COBPEMEHHBIX ACTPOHOMHYECKUX COUHHEHHUSX [OKaXKYyTCH
HalUMM IOTOMKaM OYeHb HaUBHLIMH, CIOCOOGHLIMM BBHI3BATh
TOMIbKO YJBIOKY. Ho ckopee Bcero sTo npousoiifier He yepe3s
CTO JIET, a rOPa3/0 paHbllie, TAK KaK TeMIIbl HAYUYHOTO U TeX-
HHYeCKOTO DPa3BUTHUS YesOBeueCTBa HeOOBIUAHHO BO3POCIIH.

Munnuonst ser norpeGoBajiuch AJs TOTO, YTOGHI Ueso-
BeKooOpa3Has o6Ge3bsiHa NpeBparTuaach B MepBOOLITHOTO ue-
JIOBEKa, KOTOPBIH yMes H3IrOTaBJAHBATb MpOCTefilllie KaMeH-
Hble ODYAHSA, HO ellle He 3HAJ, KaK JOOBITh OrOHb.

[Ipowio euie 0K0JIO MHJJHOHA JIET, NpexJe UeM yeJo-
BeK HalleJ crnoco6 pa3BecTH MepBbIH KOCTep. DTO BeJHKOe
co6LITHe OTAENEHO OT Hallel 3M0XH HEeCKObKUMH NeCATKaMu
THICAY JIET.

OT nepBoro xocTpa [0 NepBOro KoJeca NpPOTeKJIo He Me-
Hee MNSATHUAECSTH — LIeCTHAECATH THICAY JeT.

[ToToM fgBHIKEHHe YCKOPHJIOCH, TEMIBI BO3pOCHH. 3a He-
CKOJIBKO ThICSAY JIeT yesJoBedecKas TeXHHKa Mpouuia OyTb OT
nepBOil TeJern A0 NMepBOr0 PeaKTHBHOTO camoJieTa.

A 3arteM, B HallW OHM W Ha HAWIKX IJas3ax, MPOU3OLLIO
4yT0-TO Bpone B3pbiBa. B 1942 rogy 6bli1 coBeplleH mepBhIil
noJieT Ha PeaKTHBHOM camoJieTe. A yepe3 MsATHAALATb JeT
punyncs B Kocmoc nepBblit COBeTCKMH HCKYCCTBEHHBIH cryT-
HHUK 3emau!

MunnuoHsl Jer, ThiCSIUeNETHS — W BCEro NATHaANaTh sert!

A Bellb 32 5TH MATHAAUATh JeT NPOU3OLIIU U APYTHe Be-
JuKkHe cobbiTHs. [lepBoe H3 HUX — yesOBeK OBJaje] aToM-
HOM 3Hepruell. B rpoxore aTOMHOro B3pbIBa MpHLIEJS Ha
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3eMmi0 atoMHbli BeK. CycTs HeCKOJIBKO JieT NMepBble aTOM-
Hble 60MGbl, B3opBaHHble Haf Xupocumoil 1 Haracaku, cranu
KasaTbcsl 6e306UIHbIMH MIPYyLIKAMM [0 CPABHEHHUIO C TeMH
YYNOBHIIHBIMH CHJAaMH YHHUUYTOXEHHS, KOTOPble COCPELOTO-
YHJ YeJIOBeK B BOJOPOAHOH GoMGe.

3a Te Ke NATHAALATb JeT OTKDPHITHl HOBble 3JeMeHTap-
Hble YaCTHLBl, Ha3bIBAIOLIHECS 10 CUX NOP TaK TOJbKO MO
Tpaguuud. MHKPOMHp OKasajcs ropasfo 6ojiee CJIOXKHBIM,
yeM 0 HeM AyMaJH, a IaBHOe — TaslUM B ceGe HeBooOpa-
3MMO OTPOMHBIe 3amnachl SHEePTHH.

B Te xe mosntopa gecsaTKa JeT polusiach KHGepHeTHKa —
YIOUBHTE/IbHAS HayKa, oueHb OLICTPO H C MOPa3UTeIbHBIM
yCIexoM NOCTaBUBLIAA Ha CAyxOy uyesNOBEeKY <«AyMaloliHe
MalUMHBI».

Eute nBecTd JieT Has3al TeXHHKa MaJjo OTJHYa/lach OT
TOH, Kakas Obl1a B ApeBHeM PuMe uau B npeBHelt I'peuui.
Ho 3a nocnenHne nBa BeKa yeslOBeK M3 CKPOMHOro ofura-
Tesist 3eMJIM TpeBpaTHJCs B NMoKoputens BcenenHoil.

ITo Jin He «B3pHIB» B NpOrpecce 4eJ0BeyecTBa, 3a KO-
TOPBLIM, pa3yMeercsi, AOJMKHO 4TO-TO mocaenoBath. Ho udro
MMeHHO?

YenoBeyecTBO HAXOAUTCS celiuac Ha pacnytbe. Onun u3
nyTed —3TO NyTb AaTOMHO# BOHHBI H caMoucCTpebJseHHs.
Jpyroit nyTb —3T0 nyTh yejoBeka B KocMoc, myTe HeBH-
JIAHHOTO MOTYleCcTBa U pacliBeTa TBOPUYECKHX CHJI YeslOBEKa,
IJIsl KOTOPOTO CO BpeMeHeM OOMKHUTHIM [OMOM CTaHeT BCs
COJIHeYHast CHCTeMa, a He TOJbKO 3eMisd. ITO — MyTh K
3Be3JaM, BIOJIHe JOCTHKHMMBIM B GyAyuieM c noMoupio ¢o-
TOHHBIX paKerT.

[Tyt x ru6esn U YHHYTOXKEHHIO U MYThb K HeOrpaHHYeH-
HOMY MOTYIIeCTBY, K MOJHOMY FOCIOACTBY Hal CHJIAMM MpH-
ponbl — APYrUX TyTe#l [Js yeJoBeyecTBa HeT.

O6 3THX IBYX NyTSIX B3BOJHOBAHHO T'OBOPHJ MPH OTKPHI-
THHM Cbe3fla NMpe3ufieHT MexIyHApOZHOIO acTPOHOMHUYECKO-
ro cowo3a AHpu [laHxoH.

O Gopbbe ¢ cunaMu 373, 0 MeXIYHapOAHOM COTPYIHH-
YecTBe y4eHbIX B 3TOM 6J1aropoJHOM Jejle TOBOPHJH B CBO-
HX BBICTYIUIEHHSIX I APYTHe YUaCTHHKH Che3Ja.

HesenoMmoe, ellle HeOTKpHITOe TauT B cebe H Beluyaliliiee
Gnaro mJsi YeJoBeKa M Beauuafiniee 3jgo. Bce saBucur or
TOro, KaK ueJIoBeK CyMeeT HCNOJb30BaTb OTKDbiBaeMble UM
HOBbIe CHJIbl NPUPOABIL.



X cve3n MexAyHapONHOTO aCTPOHOMHYECKOrO COl03a I0-
MOT CIJIOTUTh CHJIbI ACTPOHOMOB [J1si pellleHHs] He TOJNBKO
aCTPOHOMHYECKHX 3arajoK, HO M BAXKHBIX MOJUTHYeCKHX 3a-
na4. AcTpOHOMEI pa3beXxasuCb 0 CBOUM 06CepBATOPUSIM
C TOpsIYMM KeJlaHHeM paboTaTh Hal paspelieHHeM aCTPOHO-
MHUYeCKHX npc6seM, a TJ1aBHOE — MPHJOKHTbL BCe CHJBl K
TOMY, UTOObl HaMPABUTh YeJOBEYECTBO Ha MyTb MUpPA M MPO-
rpecca.

3aranku BcenenHoii, o6cyxaaBiiecss Ha Cbe3je, BeCb-
Ma MHOTOYMCJeHHB M pa3HooOpasHbl. OxHu npobJeMbl HH-
TepecHel TOJILKO ClelHaJUCcTaM-acTPOHOMaM, JpyrHe Mo-
TyT 3aWHTepecoBaTb BCAKOTrO J0GO3HATENbHOIO UYeslOBeKa.

O HeKOTOpEIX H3 3THX Npo6JsieM Mbl TellepPb W pacCKaXKeM.

3EMJA B POJH KEOMETBI

Hcropus HeoGBIKHOBEHHOTO OTKPLITUSI, O KOTOPOM MOii-
neT peyb, HayaJach MABHO.

Ewe B 1803 roxgy. myreliecTBysl Mo IOXKHBIM CTpaHaM,
3HAMEHHUTbIA HeMeUKHH ecTeCTBOHCHHITaTeNb AJeKcanap
Fym6oabar oOHApYXUJ CTpaHHOe siBjeHHe., Korpa HouHO#N
B0O3AYyX Obln 0COGEHHO YUCT H Npo3paueH, B 06JacTH Heba,
npotuBonosoxHoit CoJHLY, yIaBanoch 3aMeTUTb TYCKJIOe,
ejle Pa3JHYHNMOe CBeueHHe. 3aHUMasi Ha Hebe mioulanb, BO
MHOro pas 6oJibluylo mosiHoil JIyHBl, CBeueHHe HMeJO SICHO
BLIDAXKEHHYIO OBa/NbHYI0 (DOPMY.

Onucas B uucle JPYruX NHUKOBHHOK NDHPOLBI CTPaHHOE
«npoTuBocHsiHuey, Anekcauap ['ymGoabaT npenoctaBud Oy-
JAYLUIMM HCCJeA0BaTeNAM PEUIUTh BOMPOC O €ro Mmporcxoxie-
HUU.

[Tpow1o, ofHAaKO, POBHO MOJBEKA, Mpexie 4yeM IMpPOTH-
BOCHsSIHHE CHOBA IIpUBJIEKJO BHHMaHHe yueHEIX. He 3Has o
HaGaoneHuax ['ym6onbara, B 1853 roay Ilxkonc, a cnycts
Tpu roga Bpop3eH, yBujeB IPOTHBOCHsIHHe, NPHIHCANH ero
OTKpbITHE cebe.

CrtpaHHOe NpH3payHOe CBeYeHHe CYLIeCTBOBAJIO — B 3TOM
He OBLIIO HHKAKHX COMHEHHH. Y@asoch ga)Ke YCTaHOBHTD,
yto no Mepe npoasmwkeHuss Co/HLE MO 30AHaKaNbHbIM ! co-

1 CoBO «301HAK» O3HAUaeT «nosc 3Bepeii», TO ecTh MOSIC U3 CO3Be3-
auit, KOTOphle B JIDEBHOCTH CYHT4JMCb H300pa<€HHAMH DPasJUuHbIX
3Bepeil.



3Be3OHsIM cMellaeTcsl U mpotuBocHusinne. Korga CoaHie no
JUCTeUeHHH roJla CHOBa BO3BpalllaeTcsl B HCXOJHOe 301Ha-
KaJlbHOe cO3Be3aHe, NONOOHOe MyTelllecTBHe Mo mosicy 3o0-
JHaKa 3aBeplliaeT H NMPOTHBOCHSHUE.

Pasywmeercs, kak rofosoe nBuxenHe CoJjiHLla, Tak H TO-
[I0BOe CTPAHCTBOB@HHE MPOTHBOCHSHHUS JHIIb KaXKYIIHecs.
3eMas obpaiaercs Bokpyr CoJiHLA, a MPOTHBOCHSHHE NpH
5TOM BCe BpeMsi HaXoQHTcs 3a 3eMJlell, B CTOPOHe, MPOTH-
BonoJioskHoH Cousuny. Kak 6bl ykpen/eHHOe Ha HEBHIHMOM
CTepIKHe, MPOXOAALIEM Yepe3 LUeHTPrl 3eMJH H Com{oua, npo-
THBOCHSIHHE YYacTBYeT B rONOBOM ABHXXEHHUH HalleH MJaHe-
tol. Kak u 3emJs, OHO 3a rofx 3aBepluiaeT 06OPOT BOKPYT
[JIABHOTO CBeTHJIA COJMHEUYHOH CHCTEeMbl.

@®axThH Ka3aJuCh B BhICLIEH cTeneHH cTpaHHbIMH. Heuto,
MMeHyeMoe POTHBOCHSIHHEM, HMeeT 3aMeTHOe cBeueHue. Urto
JKe CBETHTCS TaM, B riy6uHe HouHoro He6a? Ecmu nporuso-
CHsIHHe COCTOHT M3 ras3oB, TO NOYeMy Ke 3TH rasbl He pac-
CeMBAIOTCST B INPOCTPAHCTBe, [OUEeMYy B TeueHHe MHOTHX
JNeCATHJIETHH IMPOTHBOCHsIHMe o6JanaeT 3aMeyaTe/bHbIM
[OCTOSIHCTBOM, OTHIOAb He CBOHCTBEHHBIM Tas30BBIM 06-
Jnakam?

lTazoBoe, KHOKOe H TBEPAOE COCTOSIHHE I[POTHBOCHSI-
HHSl — TOJIBKO H3 3THX TpPeX BO3MOXHOCTeH MPHXOIUJIOCh
BLIGHpATh YUEHHIM IPOLLJIOro BeKa. ['a3oBoe cocTosfiHHe Kak
GyATo OTmajaeT, KHAKOe TakxkKe: 33 mpefesaMd 3eMJH,
B Jie[eHsleM XoJiofe Ge3BO3AYLIHOrO MPOCTPAHCTBA KHJI-
KOCTh CYLIeCTBOBATh He MOXKeT. 3HAYHT, OCTAETCH OJHO —
NPeANONOXKHUTh, YTO MPOTUBOCHSIHHE SBJISETCS KaKHM-TO
TBepAbIM 06pa3oBaHUEM.

Ho 3mecy, Bo3HHKalT HOBble 3aragku. Ecau nporusocu-
sIHMe TBEpIOe, X0J01HOe 06pa3oBaHHe, TO ero CBeyeHHe MO-
)KeT ObITb TOJBKO OTpa)KeHHeM COJHeUHBIX Jyuell. 3HauwuT,
NPOTHBOCHSHHE JOJKHO OBITh HaJeKO OT 3eMJH, BO BCSIKOM
clyyae fajblie TOTO MeCTa, I'le KOHUAeTCs KOHYC 3eMHOM
Tenu. MiHaue rosops, NpOTHBOCHSIHHE OTCTOMT OT 3eMJIH He
6anxe, yem Ha 1350000 KuaOMeTpoB.

Tenepp coo6pasum, MOXKeT JH TPOTHBOCHSHHE OBITh
CIVIOLIHBIM TBepAbIM TesoM, Bpolde 3eMad uau Jlynwl. [do-
MYCTHM, YTO NPOTHBOCHSIHMe HAXOJAMTCH HA CAMOM KOHYMKe
3eMHoil Teuu. Torma, yuuThiBas, 4To ¢ 3eMJH OHO BHIHO
NOA cpeqHHUM YIJIOM OKOJO 6 TpaaycoB, o/yuyaeM, 4TO HCTHH-
HBIl nonmepeuyHHK MNPOTHBOCHSAHHS AOJ/KeH ObITb OJIH30K K
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140 Tteicsuam KunometpoB! Ecin ke nporuBocusinne OTCTO-
HT ellle jJaJjblle, TO €ro pa3Mepbl 6yayT elie GoJblie.

[Tonyunnace sBHas HejenocTb. [ me-To B6aM3U 3eMJiH
HAaXOAHUTCA KOJIoCCalbHOe MJIaHeToo6pasHoe Teso ¢ noneped-
HHKOM He MeHbllle, yeM y [Onurtepa, npuueM, obnanas
OTpOMHO{l MacCOH, OHO COBEDULICHHO He BJHSIeT HA ABUKEHHC
3eMan u APYrHx maaHer. bosblie Toro, Hapylasi 3aKOHBI
Kensepa, 310 cTpanHoe Teso obpamaercs Bokpyr CoJHua
C TeM e MepHOAOM, YTO H 3eMJsl, XOTSl er0 pacCTOsiHHe OT
CosiHila 3HauUTeJbHO GOJblile,

Her, cnjiomubiM TBepAbIM TeJIOM MNPOTHBOCHSIHHE ObITh
He moxeT. Ocraercs Kak GYATO TOJNLKO ONHA BO3MOMKHas
THI0Te3a — 3araflouHoe MPOTHBOCHSIHHE NpeACTaBasieT COG0H
OTPOMHBI poit MeJKHX TBepAblX yactuil. OcBeuennsiit ConH-
ueM, poii Kaxercss ¢ GOJBLIOrO PacCTOSIHUS CIJIOUIHLIM Te-
JIOM, XOTSl HAa caMoM feJie oflias Macca ero YacTHIl BeCbMa
MaJsa, a MOTOMY HX NPHTsKEHUE U He OKa3blBaeT 3aMeTHOrO
BO3/J€iCTBUS Ha 3eMJio.

Tax paccyxkpan actpoHoM T'lojibleH, BBICTYIHBIUHH B
1894 rony ¢ «MeTeopuTHOM» runore3oil nporuBocusinus. Ou
yKasaJg, 4To, Mo 3aKoHaM He6GeCHOH MeXaHUKH, HA MPSMOI,
npoxonsiteil yepe3 ueHTpsl CosHua U 3eMJH, eCTh OJHaA H3
TaK HasblBaeMbIX JHGPAUMOHHLIX ToueK. Teso HeGoNbLIMX
pasMepoB, ToMelleHHOe BOJIH3H TOH TOUKH, MOCTOSHHO OY-
JeT ONUCHIBATb BOKPYT Hee CJO0XHbie OPOGUTHI CPpaBHUTEILHO
HeGOMbUINX pa3MepoB, TAaK YTO poH M3 MoJOOHBIX YaCTHIL
NOCTOSIHHO OyZAeT BuJeH ¢ 3eMJH B CTOpOHe, MPOTHBOIO-
aoxuoit Conuuy. [1o noacueram actponoma MysbroHa, pas-
nensBuiero uien I'ogbiaeHa, UEHTP POst LOJIKeH HAXOLHUThCS
oT 3emau Ha paccTosiHHH okoJqo 1500000 xunomerpos, TO
€CTb 32 KOHIIOM 3€MHO/l TeHH.

O6ubacuenve, nanHoe [onbaeHoM u MyJibTOHOM, Kasa-
JIOCh HACTOJbKO MpPaBIONONOGHLIM, YTO B TeUeHHe [ICUTH ye-
THIpEeX HeCSATUJIETHH 3arajka NpOTHBOCHSIHHSI CUHTaJach pe-
LIeHHOH.

Ho B ucTOpHM HayKH HepeldKH ClydaH, KOrja MpUHSTbIe
1 Kak GYATO He BLI3bIBAOLIMe COMHEHHI TMMoTe3bl MoaBep-
raioTcsl nepecMoTpy u cBoeoOpasHoil peBusuH. TO XKe mpo-
H301J10 U ¢ TunoTe3od [oabreHa — MyabToHa.

B 1938 ropy rpynna MOCKOBCKHX aCTpPOHOMOB BO I/aBe
¢ npocdeccopom H. [I. MouceeBbiM peliusa nNpoBepHThb pac-
uetel [tonbaeHa u Myabrona. HccnenoBanune Besoch Gosee
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06CTOATENLHO H PAa3HOCTOPOHHE, ueM B KOHIle MPOLINOro
BeKa. Pe3y/nbTar moJy4yHJCss HECKOJIbKO HEOXKHIAaHHBIH: Me-
tTeopuTHbll poll T'tonbgeHa—MysbToHa, Kak MOKasaflu
Bhluncsienust mpocgeccopa I'. H. y6ouinua, mosKeH OHITH
HeycTOHUMBBIM. HacTHibl, €ro cocraB/siolmKe, o6peyeHbl HA
focTeNeHHOe paccestHne B MPOCTPAHCTBE, U, TAKUM 06pa3oM,
YAMBUT@JIbLHOC MOCTOSTHCTBO NMPOTHBOCUSAHHS CHOBA CTaJIO 3a-
rafoyHbIM H HeOODbSCHHUMBIM,

Bo BpeMs BOHHBI HECKOJIbKO COTPYZHHKOB MOCKOBCKOTQ
yuuBepcuTeTa BO IiaBe ¢ npodeccopom M. C. Acranosuuem
nepeexanu B Amixabaj I/s OKa3aHHsi MOMOLLH MeCTHBIM Ha-
YYHBIM KaJpaMm.

Hanb6onee 10kHaa U3 coBeTcKux pecny6auk — TypkMmeH-
CcKag 1no TMpaBy CYMTaeTcsl COJHeuHoil crpaHoii. Ha ee
TEPPUTOPHH, HelaseKo oT Maphl, HAXOLUTCS MOJIOC SICHOCTH
Cogerckoro Colo3a, B palioHe KOTOpPOro B cpefHeM 3a rof
6bIBaeT OKOJIO TPEXCOT COPOKA CeMH COJIHeUHbIX AHel. Mckiio-
YyHTeNbHble NPO3PAYHOCTb M CIIOKOHCTBHE BO3JyXa B paioHe
Amxa6ana Kak Henb3st 6oJiee GJarONpUSITCTBYIOT NpoBefe-
HHIO aCTPOHOMHYeCKHX Habuionenuit. ITo MeTKOMy BhIpake-
unio M. C. AcranoBuua, «mpexkpacwoe 3Be3fHOe He6O —
OIHO M3 MPHPOAHHBIX GoratcTB TypKMeHUH», «pa3paboTKa»
KOTOporo oOCOGEHHO MHTCHCHBHO pa3BepEyJach Iocie
1942 ropa. OpnHo#i M3 raaBHBLIX 3ajay, MOCTABJeHHBIX
H. C. AcranoBuueM nepen pyKOBOAMMEIM HM KOJJIEKTHBOM,
6ni1a pasrajka NPHPOABLI NPOTHBOCHSIHUS.

Hab6monenus, HauaTthie JeroM 1942 roga, Besuch Kax-
Lyl sicHylo ¥ GesayHHyio Houb. Korma mnportuBocusinHe
BMeCTe CO 3Be3LaMH NOJHUMAJIOCh HOCTATOUHO BHICOKO Haj
TOPH30HTOM, aCTPOHOMBI OTMEYa/IH SIPKOCTh MPOTHBOCUSHUSA,
€ro pasmepsnl, Gopmy, LBeT, HOJIOKEHHe CpelH 3Be3] H, Ha-
KOHell, HEOJHOPOJHOCTH B CAMOM 3arajfoyHoM cBeueHuu. Ha-
GJII0/IeHHsT OBTOPSIJIMCE 10 HECKOJIbKY Pa3 B HOUb, NpHYEM
Hab/IofaTesH BCSUECKH CTPEMUJNCh YYecTb BJMSHHE aTMO-
cheprl M cBeTa HOYHOrO He6a Ha BUIAUMOCTH MPOTHBOCHS-
HUsl. YNOPCTBO M HACTOAYMBOCTb, MpPOsiBNEHHble almxaban-
CKUMH aCTpOHOMAaMH, NMpHHecIn Goratbie mioAsl. Ilocrenen-
HO BBISICHHJINChL HOBble (haKThl, NPHOJM3HBLIME pPasraiky
NPOTHBOCHSAHHUSA.

Bo-nepBrix, yxe ccenbio 1942 roga, cpaBHuBas esie yao-
BUMBI 1BeT [POTHBOCHSIHHS C OKPacKod HEKOTOpPHIX
o6nacreit Museunoro Ilytu, M. C, AcranoBuu npumen K
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BHIBOLY, 4YTO 3araioyHoe CBeyeHHe HMeeT 3eJeHOBAaThlil
OTTEHOK.

Bo-BTOpBIX, SPKOCTb NMPOTHBOCHAHHSA, KaK MOKa3aaM Ha-
6/I0IeHNS, NOABeprasach 3aMeTHLIM, 8 HHOTLA U OYeHb Gbl-
CTPbIM H3MeHeHHsIM. DriBasiu Hou, Korjga 3a Kakue-HUGYIb
nosyaca sIpKOCTb YEeJHYHMBAJach Ha ABaauaTb—TPUALATH
npoueHToB. Kak Obl pasropasic, 1 CHOBa 3aTyxasl, IPOTHBO-
CHSIHHe OTHAJEHHO HANMOMHHAJO M3MEHUHBOe [OJSIPHOE CH-
sTHUeE.

Cxomcrso OblJIO He TOBKO BHemHMM. OQHAaX B!, & KOH-
e ceHTsa6psi 1943 roma, ynmanoch 3aperucTpUpoBaTh 0OCOH-
6eHHO SIPKYIO BCMBIWKY NPOTHBOCHAHUS. CnycTs HEKOTOpOe
BpeMs M. C. AcranmoBuu mnosnyuus muceMo ¢ Kapesabckoro
(poHTa, B KOTOPOM ero cectpa coofuiaJjia, YTo B MOCAETHUX
yucnax ceHtabps JangwadTel Kapeauu ocseuianuch He-
06GBIYaliHO MOILHBIM TPeXAHEeBHbIM MOJAsIPHBIM cusHHeM. Co-
MHeHHi He 6bln10. IIpoTHBOCHSIHME [OJIKHO HMETh Ta30BYIO
npupony. Ilo okpacke oHO mMOXoxe Ha CBeyeHWe HOYHOTO
He6a UK MOJIIPHOTO CHSIHUS, @ €T0 BCHBIIKH, KaK U [/ 10-
cnenHero, o6bscHsoTes Bo3nelicteuemM CosHua. OueBHIHO,
4TO He TOJIBKO BCNBILIKH, HO H BOOGLIe caMO CBeYeHHe Mpo-
TUBOCHSIHUS JOJI)KHO BBI3bIBATLCS UYeM-TO, HCOYCKaeMbIM
CousHueM.

Ha mbicnp 0 ra3oBo#i npupoie NpOTUBOCHSIHMS HABOIH-
JU U fpyrue (QpaxThl.

Kak yxe rosopusoch, eite ['ymO0abAT 3ameTus, 4TO
[POTHBOCHUSIHHE HMeeT OBAJbHYIO, H/IH, TOYHEE FOBODS, 3JIH-
ntuyeckyio gopmy. Ilo nabmionenusim M. C. Acrancsnua,
Goapliasi OoCb (HAWOGOJBLUIKN MOMEPEeUYHHK) NPOTHBOCUSHHSA
NOCTHTaNa AAUHBL 13 rpamycoB (TO ecTh R ABaAlLaTh LIECTb
pa3 6oJblle BUAUMOro AHaMetpa nosaHol JIyHhl), Toraa Kak
MaJsas 11071yoch NpOoCcTHpaJack He GoJiee yeM Ha 8 rpagycos.

3aMeuaTesibHO, UTO U (popMa M pasMephl NPOTHBOCHSHHUS
OLIIH COBCEM He TAKHMH NOCTOSIHHBIMH, KaK IyMaJ/H paHb-
we. [To nabmonenusm B Amxabafe, HHOTZA B TeueHHe ya-
ca HauOOJBIUKMA MOMepPeyHHK MPOTHBOCHSHHS YBEeJHUYHBAJICS
Ha 3—4 rpaayca. Hepenko MeHsIUCh ero pa3Mepsl U B Ipy-
TUX HanpaBJeHHsX.

B cemHamuarti caydasix HHOTZA K 3anajy, MHOTAA K BO-
CTOKY OT NMPOTHBOCHSIHHS TOSIBJASJIHCh KAaKHe-TO SIpKHE U He-
[OCTOsIHHBIE CBETOBble NpUAATKH. PaccrosHHe HX 0T Kpas
NPOTHBOCHSIHMA HHKOT[a He MpeBBILIANO 6 rpaaycos.
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BHYTpU caMOro NPOTHBOCHSAHUS HAGJIIOAMUCh MEHSIOIU-
ecsl 110 PAacCroJIOXKeHKI0 GoJiee CBeTJble M MeHee sipDKHe yda-
ctki. CaMoe sIpKOe MeCTO MPOTHBOCHSIHMS He BCerja COB-
najaJo ¢ ero reoMeTPHYECKHM LEHTPOM, HHOTAA OTXOAf OT
Hero B CTOPOHy Ha 2—3 rpanyca. B oco6enHo «npo3pauHbie»
M TeMHble HOUM GOJibllias OCh MPOTHBOCHSIHMS YyBeJHUMBa-
Jgack g0 23, a Manas go 13 rpanycos.

Kopoue roBopsl, NIPOTHBOCHSIHHE OKa3a/J0Ch H3MeHUHBHIM
06pa3oBaHHeM, H TOJILKO €ro pacroJ/oxeHue B 00J1aCTH He-
6a, nporuBonosoxHoii CoJHLY, OTJIHYAJO0Ch YAHBHUTENbHBIM
MoCTOSIHCTBOM. Bmpouem, 3mech Hamo oroBoputbes. Llentp
3JIJIMIICA IPOTUBOCHSHKS, KaK OblI0 3aMeyeHo eie B 1907 ro-
LY, He COBMANaeT ¢ TOYKOH, NPAMO npoTuBononoxHoit CosH-
uny. OH OTCTOHT OT Hee K 3anajgy Ha 3 rpagyca (To eCTb
MIOYTH Ha ilIeCTh MomepeyHUKoB JIyHsl).

CoBeplUeHHO SICHO, YTO MepeyHcaeHHble (haKThl NMPOTHBO-
peunsiy runorese [roabgena — Myabtona. MeTeopuTHbli
poii HUKaK He MOr o6JamaTh TakoH OLICTPOH H3MeHYHBO-
CThIO, KaKas HalJofasnacp y nporuBocusiiusa. Ho u rumo-
Te3a O Ta30BO#l NPHPOLe 3arafoyHOro CBEUEHHUS TaKKe
BcTpeyasna OoJblive 3aTPyLHEHHS.

B camom pese, ecln npoTHBOCHSIHHE — 3TO Tra3oBoe 06-
JIaKO, PacrnojoxeHHOe 32 KOHYCOM 3eMHOH TeHH, TO Mouemy
OHO He paccoceTcst B mpocTpaHcTBe? Ecin ke nmpoTHBOCHS-
HHe HaXOJUTCsS BHYTPH 3eMHOH aTMoc(ephl, TO MOYEMY OHO
CBETHTCS U UTO 3aCTaBJifeT ero BCerjaa HaxOAHUTbCS B CTO-
poHe, nporusonosoxHoi CoJHLy?

Uro6kl paspemwntbh 31 nportuBopeunsi, M. C. Acramosuy
pelIH] H3MePHTh PACCTOSIHHe O 3aragoyHoro obJaka.

[MonbiTkH Takoro poxa GbLIM NpeANpUHATH emle B 1893
rony. IBa actporoma, oaux B Ilepy, a npyroit B Kasnudop-
HHH, OJHOBPEMEHHO ONpene/Isiyii N0N0XKeHHe TPOTHBOCHIHHUS
cpenu 3Be3n. ORHAKO HMKAKOro Kayllerocs, napasjakTH-
4eCKOTO CMellleHHsI OHH He 3aMeTHsu. Heynaua ux 6blya BhI-
3BaHa TeM, 4YTo 06a acTpOHOMA He YYHThIBa/lIu pedpakiiHio,
TO €CTh HCKPHBJIEHHE NMYTH CBETOBHLIX Jyuell B 3eMHOl aTMo-
Chepe. Baarogaps pedpakuuu Kaxaoe CBETHIO Kak Gbl
NpUNOAHNMaeTCs HAL FOPH3OHTOM, MEXAY TeM Kak mapaf-
JIaKTHYeCKHe CMellleHusl «onycKaoT» cBetuaa. O6a sBaenus,
6/1H3KHe 10 BeJMYMHe, YPABHAJN APYT APYra, a MoTOMY Ha-
G/I01eHHs] aMeHKAHCKHX aCTPOHOMOB H HE NaJH KeJaeMo-
TO pesyJbrara.
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H. C. Acranosuy noctynun uHauve. Baaronaps Bpatie-
HHIO 3eMJIH BOKDPYT OCH HabJojgaresb nepeMeliaercs B Mpo-
crpanctBe. C/ief0BaTebHO, B TeUeHHe HOYH OH CMOTPUT Ha
NPOTHBOCHSIHHE C pPasHBIX MO3HUMH, H3 Pas3IMYHBIX TOUEK
npoctpancta. [losTomy, eciin NpoTHBOCHSIHHe CPaBHUTEb-
HO O/iM3Ko K 3eMJ/e, OHO B TeueHHe HOYH JOJIKHO CJerka
CMeCTUTBhCSl Ha (oHe 6osee ymajeHHHX 3Be3fl. Takue Ha-
6mofieHns u O6blIn npoBeneHsl B Amxa6aje.

PacnuipiBuatocTh B M3MEHUYUBOCTb NMPOTHBOCHSIHHSI CHJIb-
HO Mewanu pa6ote. Tpyano OblIO C yBepeHHOCTbIO HaMe-
THTb LEHTD CBGUEHHS, a 3aTeM CJEeJHThb 33 ero CMelleHHeM
Ha (oHe 3Be3.

B rteuenue moutu nByx ser M. C. Acranosuu u ero mo-
MOUIHHKH CTO ILIECTbAECAT CeMb pPa3 M3MEPHJH IT0JOKEHHE
LeHTpa npoTtuBocusanus. [lapannakruueckoe cMeleHne GLIIO0
HaKoHel[ o6Hapy:xeHo! 3aragoyHoe 06/1aKo 0Ka3ajoch yaa-
JIEHHBIM OT 3eMJH B cpefHeM Ha 125 ThICSY KHJIOMETpOB.
[Toacuersl My/nbTOHA HOCHJIM YHCTO TEOPETHUECKHH Xapax-
Tep, Torna Kak pesyabrat M. C. AcranoBuua oTBeuas Ha-
6/aiofaeMbIM paKTam.

Moxet 6bITh, 6blI0 OBl Jyylle, ecaud Gbl OKasaJjcs npas
He AcranoBuu, a Myabron! Benb tamHCTBeHHOEe 06J1aKO
pacrnonaranoch CJIMIIKOM 6au3ko K 3emise. OHO mnomano
BHYTPb KOHYCa 3eMHOH TeHH, KOTOpas TeM He MeHee MoyeMy-
TO HMCKOJIbBKO He Melllasla e€ro CBEYEHHIO.

U Bce ke 0TKa3aThbCd OT MBICJH O Fa30BOH Npupose npo-
TUBOCHSIHUSI ObLJIO HeBO3MOXKHQ. CJ/IMUIKOM MHOro (akrTos
BHICTyNaJo B 3awmuty 3toil runoresnl. Ho Torna cieposano
O0GBSCHHTb, I0YEMY MPOTHBOCHSIHHE He paccenBaercs B INpO-
CTPaHCTBE.

[Mocae moarux pasmbiienuit M. C. AcranoBuy npuiien
K TaKUM 3aKJ/IOYeHHSIM.

[asoBoe 06saKo, MOpoXKAawllee NPOTHBOCHSHHE, JOJ-
JKHO HenpephbiBHO MOMOJHATHCS BCe HOBHIMH H HOBLIMH MOp-
uuaMu rasa. ToJbKo B 3TOM ciayyae eMy obecrneyeHo
CpPaBHUTENbHO YCTOHYMBOe CYLIECTBOBAHHMe B TeUeHHe IO
Kpaildeli Mepe MHOTHX HeCATHJCTHH.

CoBepHIeHHO eCcTeCTBEHHO, YTO HCTOYHHKOM IONOJIHEHHS
NPOTHBOCHSIHMSL MOXKeT OBbIThb JHIUb TOT MCMOJUHCKHH raso-
BBIM OKeaH, KOTOPhIil OKYThIBaeT Hally MJaHeTy.

OT BHEUIHUX yacTeHd 3eMHON arMocdepbl K NPOTHBOCHS-
HHIO, MO-BUAMMOMY, TSIHETCS KaKOH-TO rasoBbli pyKkas, CO-
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Tazoseui xeoct 3emau npoctupaerca Gasvie AYHHOL OpOUTOLL.

CTOSIIMN M3 HeNpephHIBHO IBHXKYLUMXcsi ra3oB. Muaue ro-
BOpsi, y 3eMJid, BepOSTHO, eCTb CBOeOGpa3HbIl ra3oBHIH
OTPOCTOK, TOYHee — ra30BbIH XBOCT, HalpaBJeHHBIH, Kak
1l KOMEeTHbIe XBOCTHI, B CTOPOHY, NPOTHBONOJOKHYI0 COMHILy.
CaMo e NPOTHBOCHsIHHe He SIBJseTC KaKHM-TO 06/1aKo-
0o6pa3HbIM CrycTkoM rascB BOau3u 3emau. [Iporusocus-
HHe — 5TO MpPOeKUHs Ha 3Be3[JHOe He60 Tra3oBOro XBOCTA
3emJn.

Ecin 6b1 xBocT 3eMJ/IM CBETHJICS HA BCeM CBOeM MpOTSi-
JKeHUH, TO NPOTHBOCHSIHHE He CYLIeCTBOBaJIO Obl — ero cBe-
ueHHe «pa3MasaJjioch» Gbl Ha Bce Hebo.

OnHako B feHCTBHTENLHOCTY CBeYeHUe B XBOCTe HAUHHA-
€TCA C pacCTOsIHUS 0KoJIo 125 ThiCSY KU/IOMeTPOB OT 3eMJIH.
Tonpko ¢ 3t0ro yuactka Mbl M HauWHaeM BHIETb XBOCT 3e-
MJIH, NpeACTaBJASIOWIKECA HAM KaKHM-TO OTOPBAHHBIM OT
3eman cBeTAWMMCS 06JAKOM.

Taxk 6b1 OTKpBHIT ra30BbIi XBOCT 3eMJIH — YAHBHTeNbHAs
YacTp Halllel NJaHeThl, 0 CYILeCTBOBAHMH KOTOPOH MHOrue
M3 ee oburareseil naxke He MOAO3pPEBAIOT.

OTtkpeitee U. C. ActanoBiua npuBJeKk/a0 BHHMaHHE MHO-
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rHX yueHbIX. Hauanuch merasibHble HCC/le10BaHMS MPOTHBO-
CHSIHHS C MOMOIIbIO PA3JHYHBIX NPUGOPOB.

Ocenbio 1948 rona ra ropuoit actpodusnyeckoit obeep-
BaTopuu BO6MU3H AnMa-AThl akameMuk B. I. ®eceHKOB u ero
COTPYAHHUKH MNOJNYUHJIH psAX QoTorpaduil NPOTHBOCHSHHS.
CHHMKH NMPOH3BOJMJIHCEH C MOMOIILIO CBETOCHIbHBIX (hOTOKA-
Mep M MOTOMY KayeCTBO HX ObLJIO BECbMa BLICOKHM.

[TpoTuBocusanue dororpacripoBasocs HeCKOAbKO pa3 B
TeueHHe HOUHM, U MO QororpadusaM ynanoch CHOBA Ompele-
JIUTh €ro yaaJeHHoCTb oT 3emau. OHa mnosayunsach BecbMa
6/113K0H K BesHyMHe, HahneuHo# M. C. AcranoBuueM.

Ha roit ke oGcepatopuu acrponom H. B. duBapu usy-
yaJ sIpPKOCTb NPOTHBOCHSIHUS C NMOMOLIbIO ClelHaNbLHOro ¢o-
tomerpa. Ilokasanus npu6opa coBnaju ¢ BHIBOAAMH, NOJY-
YeHHBIMH NPH HalJ/I0JeHHsIX HeBOODYKEeHHBIM riasoM. [Ipo-
THBOCHSIHHE H3MEeHSJIOCh H 1Mo (hOpMe U 11O SIPKOCTH.

Haxownen, corpynsuk ropaoii o6cepatopun M. T'. Kapu-
MoB BecHo#l 1949 rona noayuua dororpacduio cnekrpa npo-
THBOCHsAHHUS. HecMOTpst Ha NpUMeHeHHEe BHICOKOUYBCTBUTEb-
HBIX TJIEHOK, 3KCIO3UUHs (BbIIEP:KKA) NPH CbeMKe COCTa-
BWJIa B oOumedl CI0XKHOCTH TPHALATh NATb YacoB— Tak
c1a6 cBeT NMPOTHBOCHSHHSA.

BBISICHH/IOCh, UTO CHEKTP MPOTHBOCHSIHHA MaJiO OTJIH-
YyaeTcsi OT CMeKTpa HOYHOro He6Ga, MOPOXKIAeMOro paspe-
JKeHHBIMH Ta2aMH BepXHHUX cJoeB atMmocdeprl. Tem caMbiM
ra3oBass NPUpPOHA MNPOTHBOCHUSHHUS Oblla OKOHYATENbHO
yCTaHOBJEHA.

B cnekTpe NpOTHBOCHSIHHSI BBLAEJISIMCH JIHHHH, Xapak-
TepHble IJsi a30Ta U KHCJOPOAA — IJIaBHBIX COCTABJISIOUIHX
3eMHO# artMmocgeprl. TakuM 06pasoM, crnekrporpad mnon-
TBEPIHN HECOMHEHHYIO CBSI3b TMPOTHBOCHSIHUSA € aTMOchepoi
3emmn. ['unoresa U. C. AcranoBuua npeBpaTu/iach B CTPOro
YCTAHOBJIEHHBIH (PaKT.

Tpynuo npexctaBuTh cebe 3eMato B poiu KomeTwl. M Bee
e HEeKOTOpPOe CXONCTBO MeXIy 3eMJell H KOMeTaMH, Heco-
MHEHHO, eCTb.

lFasoBuifi XBocT 3eMJH HOMKeH ObITh OYeHb JJIMHEH.
Ecnu cuutaTh, 4To y6bIBaHHE SPKOCTH B HEM NMPOUCXOMHUT M0
TOMY e 3aKOHY, UTO M B Tra30BbIX KOMETHBIX XBOCTaXx, To,
KaK MOKa3biBalOT pacyeThl AcCTanoBHya, ra3oBbiii XBocT 3e-
MJIX HMeeT ANUHY OKoJ0 650 ThICAY KHJIOMETPOB, TO €cThb
npocTHpaercs naneko 3a op6uty JlyHsl
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Kax u razoBbie KOMeTHblE XBOCThI, TA30BHIH XBOCT 3eMJIH
cJlerka OTKJIOHEH B CTOPOHY, OGpaTHYIO ABHXKEHHIO 3eMJu
Bokpyr CosiHua. DTHM OOGCTOSITEJNLCTBOM H OGBsCHsIETCS
TOT (paKT, 4TO LEHTP NMPOTHUBOCUSIHHS CMellleH Ha 3 rpamyca
K 3anajy OT TOYKH, npoTusonoyoxHoi CosHuy.

Anmuntuyeckas GopMa NPOTHBOCHAHHS, KaK CUYHTACT
akagemuk B.T. ®eceHkoB, Bbi3BaHa CNJIIOCHYTOCThIO 3€eMHOM
aTMocdepsl B HaNpaBJ/eHNHU, NepleHIHKYJISPHOM K IJIOCKOCTH
3eMHOi1 op6uThl. [losTomy u J06ble momepeuHble ceueHUs
ra3soBOro XBoCTa 3eMJIH HMeOT CIVIIOCHYTYIO 3JIIHITHYECKVIO
thopmy.

T'a30Bbiii XBOCT 3€MJIH COCTOUT U3 OLICTPO ABHKYLIHXCSH
MoJleKyJ. BribGpolieHHble 3a rpaHulbl aTMocdepbl OTTaNKK-
BaTeJbHBIM feiicTBueM Jayueil CosHLa, 3TH MOJEKYJIbI CNJIOLI-
HbIM Ta30BBLIM TIOTOKOM HeNpephIBHO pACCEUBAlOTCS B MekK-
IJlaHeTHOe MPOCTPAHCTBO. KX CKOpOCTb IBUIXKEHHs TaKOBa,
4yTO B TeYeHHEe CYTOK COCTaB XBOCTa OOHOBJSIETCS HECKOJBKO
pas.
HekoTopbIM MOXKeT NOKa3aThCs, 4TG TaKasg <«yTeuka»
3eMHOH aTMocdepbl Yepe3 XBOCT 3eMJIH OnacHa AJs AKU3HH
yejioBeyecTBa. He MOXeM /1M MBI, B caMOM feJfe, yepe3 Ka-
KOE-TO BpeMs JIKIUHUTBCS BO3AYLIHOH 000NOUKH M MOTHOHYTh
OT yAyWbA?

IToncueTsl MOKa3bIBAIOT, YTO MONOGHBIE CTPAXH HEOCHO-
BaTeJbHBl. Ecnu OBl maKe rasoBble 3amachl 3eMHOH aTMO-
cheprl HHOTKYIA He MOMOJHSJIHCh, TO H B TAaKOM cJjydae
atMochepHoe AaBJelde YMeHbIIHJIOCh Gbl HANOJOBHHY JIHIIb
3a MMJJIMApL JeT.

Ha camoM e nmene B aTmoctepy HenpephiBHO MOCTY-
NalT BCe HOBble M HOBble MOPLMH Tas30B MPH H3BepKeHHH
BYJIKAHOB, NMPH AbIXaHUH KUBOTHBIX, PACTEHUH M NPU APYTHUX
Guosiornyeckux npoieccax. Takum o6pasom, 0 KaTacTpodH-
yeCKo# notepe atMmocdepnl 3eMJH uyepe3 ee rasoBbli XBOCT
He MoxeT ObITh U PeuH.

Xorst 3emMas UMeeT KOMeTOOOpAa3HLIH XBOCT, ee CXOACTBO
C KOMEeTaMH HOCHT CKOpee BCe e BHEIUHHH XapakTtep —
C/HMLIKOM YX pasJHyHa Mmpupoga 3THX 1el.

B xoMerax uX TBepias 4acTb — PO — MpPeaCcTaBJseT
co60# CKOMJeHHe JelsHbIX TJbi6 3aTBepAeBLUIMX ra3oB ¢
BK/IIOUeHHBIMH B HUX TBepPIAbIMH YaCTHLAMH TUNA MeTeopH-
TOB. 3eMHOH Wap COBeplleHHO HEMOXOX Ha KOMeTHOe siApo.
Becbma pasnnunbl wux pasmepsl. ITonepeyHHK caMbiX Kpym-

.
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HBIX W3 KOMETHBIX fiep He MpeBbIlIaeT OGLIYHO HECKOJbKHX
KHJIOMETPOB, TO €CTb MOYTH B HEeCKOJIBLKO THICSIY pa3 MeHblUe
nonepeyHuka 3eMJIu.

['a30BbIit XBOCT 3eMJIH OT/IHYAETCSA OT KOMETHBIX XBOCTOB
M [0 CBOEMy COCTaBy. B cocTaB rasosbiXx XBOCTOB KOMET,
KpOMe HOHH3UPOBAHHBIX MOJIEKYJ a30Ta, BXOAAT MOJEKYJb
yrapsoro rasa. B rasosom xBocte 3emin, KpoMe a3oTa, NpH-
CYTCTBYeT TaKKe M yryiekucaora. Ects, KoHeuHo, u Apyrue
OYeBM/IHBIE PA3J/IHUHS MeXAy KoMeraMu u 3eMJel.

3emast He xoMmera, Ho 3emsss nmeer KomeTo06pasHblil
XBOCT, TNPUPOAA KOTOPOro BCe-TaKH elle He BIOJHE SCHA.
Yewm, Hanpumep, OOBSICHHTH CBeueHHE Tra30BOr0 XBOCTA
3eman? Bo3aMOXKHO, UTO €ro MOJIEKYJbl, MOTrJIOLIAsl SHEPTHIO
COJIHEYHBIX Jyuel, 3aTeM Mepeusyqalor ee, CHsIsl XOJOAHBIM
cBeTOM. Ho nouemy toria 310 cBeueHUE HAUHHAETCH TOJBKO
Ha pacCTOSAHHU OKOJO 125 THICAY KUJIOMETPOB OT 3eMJH, a
Oosnee 6/M3KHe YAaCTH XBOCTA OCTAIOTCS TEMHBIMH?

B komeraX, HMeIOIHX KPOXOTHOEe PO, MOJEKYJbl HX
HCHOJIMHCKUX XBOCTOB Bcerpa ocBematorcss CosuueM. INaso-
BBl XBOCT 3eMJ/H B 3HAYUTEbHOH CBOEH 4acTH HAXOMMTCA
BHYTPU KOHyCa 3€MHOH TeHH, HO, CKPBITHIHf OT COJIHEYHOTO
ocBellleHHs1, Bce ke cBeTuTcs. He BnosHe sicHa W mpupona
TeX CHJI, KOTOpble «CIYBAlOT» MOJIEKYJbl 3eMHOH aTMocdephl
B CTOPOHY, npoTuBonoJoxuylo CosHuy.

3aragka NpPOTHBOCHSIHHA He BHOJHe paspemleHa. Ecrb
ellle BOMPOCH, Hajl KOTOPBIMH cjelyeT noaiymarts. boabmyio
MOMOIIb B H3YYeHHH Ta30BOTO XBOCTa 3eMJIH OKaXyT ee
uckyccrennsle cnytHukd. CdoTorpaduposas 3eMJ10 H3BHe,
3a rpaHuuamu atMocdepbl, MOXHO 6yaeT u3bexaTb MacCKH-
pytoutero pefictBusi nocieiHell. Ha Takux cHUMKax rasoBhlif
xBoct 3eman Oyjaer BHIEH ropasfo Jyulle, ueM npH ¢oro-
rpadupoBaHuy ¢ 3eMHBIX o6cepBaTOpHl.

OueHb MoOXKeT ObITh, YTO [a30Bble XBOCTH €CTb H y APY-
rux nnaner. Hanpumep, 6nmskas kK CosHLY M OKyTaHHas
ryctoit atMoctepoil BeHepa nosxHa uMeThb rasoBhlifl XBOCT,
He ycTynawomuil 3eMHoMy. [IpaBna, o6Hapy uth ero ¢ 3em-
JM OYeHb TPYAHO — CJHMLIKOM cJ1a00 CBeueHHe XBOCTA H
CJIMIIKOM $IPOK TOT CyMmepeuHbH (oH Heba, H&Z KOTOpPOM
o6blyHO Habswonaercsi Benepa.

Fue 6osee cnabbim XBOCTOM HOJKeH o6saamate Mape,
yie pacTepsiBIIMI 3HAYMTENbHYIO HOJIO CBOEH MEPBHYHOH
atmocdepel. Y10 ke Kacaercs Goabuiux niauer: lOnurepa,
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CarypHa, ¥paHna u HenryHa, To 06HapyKHTb UX XBOCT BPSA
J¥ yIacTcsl — CIMIIKOM fasneku oHH oT CojHUA W CJAHIIKOM
BeNIUKH Maccel 3THX muaaHeT. [lo Bceli BeposTHOCTH, MJa-
HeTBI-THTaHTBl BOBCE JIHIIEHB [a30BBIX XBOCTOB.

Hcropus oTKpbITHS ra30BOro XBoCTa 3eMJIH NOKa3bIBAET,
4TO MBI elle AajeKo He MOJHOCTbIO H3YUMJIM HAWly MJaHETy.
Tem Gosiee 370 OTHOCHTCSI K APYrHM HeOeCHHIM TesnaM.

oA HII O JYHBI

Ha onxoit u3 HauboJiee U3BeCTHLIX KapTUH Jleonapno na
Bunuy nso6paxeHa MoJioJasl XKeHIHHA CO CTPaHHOM, 3ara-
JouHO# yJaw6koil. UyBcTByercs, uto JKOKOHZA — TaKOBO
UMS$ KEHIIHHB — CKPBIBAET KaKylO-TO TaliHy, H 3HaHue Tail-
Hpl J1aeT efl MPeBOCXOICTBO HaJl OCTAJbHLIMH JIOABMH.

MHe BCNOMHMJIACH 3Ta KapTHHA, KOraa s MNOAyMan
o «auue» JIynsl. [TocTosiHHO O6GpalleHHOe K HaM, LaBHO pac-
CMOTPEHHOe B MeJsbYafIHX NMOAPOOHOCTAX, OHO TeM He Me-
Hee OCTaeTcs BO MHOTHX OTHOLIEHHSX 3aragouyHbIM.

st HeBOOpYIKEHHOrO rja3a noJHas JIyHa HeficTBHTeb-
HO MMeeT HEeKOTOpoe CXOICTBO C yesaoBeueckuM JunoM. Ce-
poBaThle NsITHA, MOKphIBAalOllHMe ee NMOBEPXHOCTb M Ha3biBae-
Mble YCJIOBHO MOPSIMH, B COUETAHHH C KPYIVILIM JIYHHBIM JHC-
KOM fenaloT JIyHy noxoxeit Ha Xo6poAyLIHO yJabl6aloliee-
Cs1 JIMLO TOJICTAKA,

OnHako BCsIKOe CXOLCTBO C YesJOBEUECKHM JHLOM Oec-
cJIeHO ucyesaeT, Korga HabOmogaewmb JIyHy B Tejeckofl.
[TosTroMy BEIpakeHHe «1HIO» JIYHBI MOXKHO YNOTPeGISTH
TOJIBKO B YHCTO YCJOBHOM CMbIC/e, MIOHUMAs MOJ 3THM obpa-
IIEHHYI0 K 3eMJle 4acTb JYHHOH IOBEPXHOCTH.

IlepBoe, uto Gpocaercs B raaza Habawopatemo JIyHEHL,
5TO OIPOMHOE KOJIHYEeCTBO KOJbLUEOOPas3HBIX JIYHHBIX TrOp,
HauboJsbllIne U3 KOTOPHIX HA3bIBAIOTCS LUUPKAMH, @ OCTA/b-
Hble — KpaTepaMy. YTOYHHM, YTO UHMPKAMH OGBLIYHO Ha3HI-
RAIOT Te M3 KOJIbLEeOGpa3HbIX JIYHHBIX TOp, KOTOpPblE UMEIOT
JIOCKOe, TJIaJKoe IHO, HepelKOo TaKOro xe CepoBaToro OT-
TeHKa, KaK H JIyHHble MOpsA. B oTJnune OT UUPKOB, B LieHTpe
JIYHHBIX KpaTepoB BO3BHIIIAETCH OCTPOKOHeYHas ropa, Ha-
3blBaeMast LeHTpaJbHOll rOpKoi.

B Hacrosimee BpeMsi u3BECTHO, UTO He MeHee 4eM B CO-
POKa cJayyasix IlleHTpaJbHble TOPKH 006/1a4aloT KepaaMmH.
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Kapra ayunerx mopei: | — Mope Kpusucos;, 2 — Mope Cnoxodcreus;

3 — Mope Hzobuausn; 4 — Mope Hekrapa; 5 — Mope flcnoctu; 6 —

Mope Ilapos, 7 — Mope [Hodxcdet; 8 — Oxean Byps; 9 — Mope 0O6aa-

kos; 10 — Mope Baamnocru; 11 — Mope Xoaoda; 12 — Boaoro T'nue-
Hus; 13 — Cpedunnoui 3aasus; 14— 3aaus Padyeu.

OG6iwee 4YHCIO KOJblleo6pa3HbIX TOp, YCEHBAIOIIMX
«J1U10» JIYHBI, HCUHCHASETCSH, MO-BHAMMOMY, HECATKAMH Thbl-
csiu. Eue MHOrounc/eHHee TaK Ha3blBaeMble IOPEl — He60Jb-
ke, 1MAMETPOM OT HECKOJNbKHX KHJIOMETPOB A0 COTHH MeT-
pOB, yriyG/eHHsi B JIYHHOH MOBEPXHOCTH, HJIH BOBCE JIHIIEH-
Hble KOJIbIIEBOro BaJjia, HJIH HMEIOIIHe OYeHb MOJIOTHIl, HU3-
kil Basi. COTHH ThICSIY TOP MOBCIOAY yCEHBAIOT MOBEPXHOCTh
JYHHBIX MaTepHKOB.

Penvegp Jlynbl pesko ornnyaercss OT NPHBLIYHOH Ham
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KapTHHB 3eMHOro pesabeda. Ha 3emse Her Huuero mnoxo-
JKEro Ha JIyHHblE UMPKM M KpaTtepnl. [Ipasma, 3emsas OKpy-
*KeHa CPaBHHUTEJIbHO IJIOTHOH, I'ycTOH BO3QyWIHOH 060./104-
Ko, a JlyHa NpakTHuecKku JuIlleHa aTMocdepbl, H 3TO pas-
JIMYKe DOJIKHO OblLJIO CHJIbHO CKAa3aTbCsi HA PAa3BHTHU 0GOMX
HeGecHbIX Tes. PaspymuTesnbHOe aeficTBHe BeTpa M BOAbI
MOTJIO 32 MHJIJIMApP/bI JIeT cTepeTb HAa 3emJie MepBOHAYab-
Hble QopMBl ee pelbeda, OBITL MOXKET HaMOMHHABLIHE JYH-
Hble KpaTephl. JIyHa e 6Jarofapsi OTCYTCTBUIO MPOLLECCOB
BHIBETPUBAHHS COXPaHHJA CBOH NepBOHAYaJbHBII BHI.

Ho Takoe oObsiCHEeHHe Bce Ke He YNOBJeTBOpsieT Hac.
OG6pa3zoBaBlliHecss B OJHUX M TeX ke 00/acTAX COJHEeUHOH
cucreMbl, 3emsist U JIyHa CAHIUIKOM pasjiduHbl, CJAHIIKOM He
MOXOXH APYr Ha ApPYyra, 4to6bl 3Ty PasHULY MOXKHO GbLIO
OOBSICHHTD TOJIKO TMpoOllecCaMHu BbIBETPUBaHHSA., 31eChb
KpOeTCsi Kakasi-TO 3arajka, elle He pellleHHas HayKoOH.

Hawm wu3BecTHBl 1Be MpPHYHMHBLI, KOTOpbie MOr/M 06paso-
BAThb JIYHHbIEe KpaTephl. DTO, BO-NEPBbIX, BYJIKaHHYeCKHe NMpo-
meccel, MPOMCXOAMBIUME KOrpa-to Ha JIyHe, H, BO-BTODHIX,
najeHyue Ha MOBEPXHOCTb JIYHBl KPYMHBIX METEOPHTOB.

To, uto mapatomue MeTeopHTH COCOGHE 06PAa30BLIBAThL
KpaTephl, He BLI3bIBAeT COMHeHHH. Knaccuueckum npuMepoM
METEOPHTHOIO KpaTepa MOMKeT CJAYXKHUTb 3HaMeHutas Apu-
30HCKasl BOPOHKA, 06pa3oBaHHas yMaBLIMM HECKOJBKO Thl-
CsIU JIeT Ha3aj] HCMOJHHCKUM MeTeopuToM. [lonepeunuk Apu-
3oHckoro Kparepa (1200 MeTpoB) cpaBHHM C MONEpPEYHHKOM
HEKOTOPBIX JIYHHBIX [Op HJIM MeJb4yaHIINX M3 JYHHBIX Kpa-
TEPOB.

Hecko/abko KpynHee APYroil HeLABHO OTKPBITHIN HA NOJY-
octpose Jlab6pafop MeTeOpPHTHHIl KpaTep — ero MonepeyHnK
6au3ok K 3,5 xujaoMerpa. He uckiiouesa BO3MOXKHOCTS,
4TO OTPOMHasi BOPOHKA nonepeyHdkom 19 KuioMeTpoB, Hal-
JeHHas eie MHoro Jer Hasag B LlenrpanbHoit Adpuke H
u3BectHast noj HassaHuem Hropo-Hropo, umeer mereopur-
HOe NPOHCXOXKIEHHE.

U Bce-taku corsacurech, UTO Jaxe KpynHefline U3 3eM-
HBIX MeTEOpPHUTHBIX KpaTepoB KaXKYTCsl MUTMEsIMH 110 CpaBHe-
HHIO C TaKMMM HCIIOJIHHAMH, KaK JYHHHH KpaTep Konepuuk
(monepeunux 90 KunOMETPOB) HJIHK JYHHHIH UUMPK [lTomomei
(nonepeunux 165 KHIOMETPOB), HE TOBOPSl YK€ O TAKOM
VHUKa/JbHOM JYHHOM 00pa3oBaHuM, Kak UHpK [pumanban
(nonepeunnk 235 kuiaomeTpos). Kpome Toro, mnockoe AHO

21



[Tosepxrocte JIynot noxkpeiTa Koavyegoimu 20pamu.

JYHHBIX UHPKOB COBCEM He I0XOKe Ha Yri1y6/eHHOe BOPOHKO-
o6pa3Hoe XHO METEOPUTHHIX KpaTepoB.

CTOpDOHHHKH METEODHTHOM THIOTE3bl NPOMCXOXKAEHHUS
JYHHBIX KPaTepoB MNpOJC/IbIBaIH OMNbITH, Gpocas Ha CJO#
LeMeHTa WJH pa3MebUeHHOT0 Mesa HeGoJbliMe KYCOYKH
TOTrO JKe BellecTBa. MlHoraa yaaBanoch NoMy4nTh MHHHATIOP-
Hble KpaTepbl, BHelIHE HalNOMHHaiolue JayHHble. OnHaKo
OrpoMHasi pa3HuL@ B macuiTabe JHIIAET 3TH ONLITH 0COGOI
y6enuTeNbHOCTH.

TpyaHo moBepuThb, YTO KOrAa-ro Ha JIyHy BeNan orpom-
HBIH PO KOJMOCCAJbHBIX METEOPUTOB, CPABHHMBIX MO pa3Me-
pam c acrepouamu. Mckaneuns «iauuoy JIyHel, 3T0T poii no-
yeMy-TO COBEpLIEHHO He 3alesn 3eMJ10, HHaude KaKHe-To
cielbl KOCMHYECKOH «60MGapIUpPOBKH» MOJXKHHEL OBIIH Gbi
coxpanuTbcs o Hawmux AHeil. OTKyjAa B3sJCH 3TCT Poi?
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[Touemy c Tex mop Hu4Yero NMOZOGHOr@ He MPOUCXOAHJO HU
¢ JlyHo#i, Hu ¢ 3emJelt, HH ¢ KakoH-HHOYAb M3 MJaHET?

Ha sty Bompoch TPyIHG [aTe YAOBJI@TBOPHUTE/bHBIH
OTBeT.

CTOpDOHHHKH METEODUTHOH THMOTE3bl B OXHOM MpaBHl.
MerteopuThl Urpaau U UrpaloT 3HAYUTENBHYIO POJb B (DOPMH-
pPOBaHHH JIYHHOI MOBEPXHOCTH, NMPaBHA, HE B TOM CMBICIE,
K4K OHH npefrnoJaraior. ToNbKO HeKOTOpble HeGoJbIlIne JyH-
Hble KpaTephl MOIMVIH BO3HHKHYTh B pe3yJ/ibTaTe MaJeHHs Ha
Jlyny meteoputoB. Ho 3aro Kaxiwlil MeTeopuT, Bpe3alo-
HMIMACS B JIYHHYIO NIOBEPXHOCTb, CHJBHO pa3phixaseT ee, [Ipn
MOUTH MFHOBEHHOH OCTAHOBKE METEeOPHTa CBS3H MEXKAY ero
MOJICKYJIaMH paspylIaloTcsl,  TBEpAOe TeJ0 KOCMHYECKOro
KaMHSl CTAHOBHTCS MOXOXKHM HA Upe3BbIYAIHO CHJILHO CKa-
ThIil ra3. Takoil ras cTpeMHTCS K HeOrpaHHYEeHHOMY pacllH-
peHHi0, B pe3yJ/bTaTe KOTOPOro NPOUCXOIUT B3PLIB METEODH:
Ta, MO MOIIHOCTH HE YCTyNalollliii B3PLIBY HauboJee suep-
THYHBIX B3PbLIBYATHIX BELIECTB,

[lo uccienoBaHUSM COBETCKHX acTPOHOMOB Npodeccopos
K. Il. Cranwokosuua u B. B. ®enriickoro, npu ynape Me-
TEOpPHTa O 3eMJI0 CO CKOpocThio 50 KHJIOMETpPOB B CEKyHIY
B nap o6pauiaercs He TOJbKO CaM METEOPHT, HO H 3HauH-
TeJbHad 4acTh OKPYKAIOLIUX €ro fmopoj, NpHYeM B OTHe/b-
HBIX CJAy4YasaX KOJHYeCTBO HClapuBLIerocss H pasfpobJeH-
HOTO BeIlleCTBA MOXKET B THICSIYM Pa3 NPEBOCXOAUTL Maccy
MeTeopHTa.

Jlumennas Bo3aywiHoi 6poHH, JIyHa HenpephIBHO NO-
BEPraeTcss MeTeOpHTHOH «6oMOapAHpOBKe». YHaph MeTe-
ODHTOB pPa3ApOoO6JISIOT MOBEPXHOCTHHIE JIYHHble MOPOMBI I
Gjaroxaps UM 3a MUJANHAPAb! JaeT JIyHa DO/IKHA MOKPHITHCS
cj0eM pas3ipoO/eHHOro BellecTBa, TOJLIMHA KOTOPOro, BO3-
MOXKHO, H3MepseTCcsl HECKOJIbKUMH MeTpaMH.

PasymMeeTcst, B3pbIB MeTEOPHTa COMPOBOK/IAETCs Pe3KUM
NoBLIIIEHHEM TeMmnepaTypbl. PasppobieHHble B NMOpPOLIOk
JIYHHBIE MOPOJBI MOJABEPrarTCsl BO3AEHCTBHIO 3TOH BbICOKOH
TeMnepaTyphl H, pacmjas/siscb, 06pasyloT HEYTO, HATOMH-
Halolllee ByJKaHHUeCKH# uiak. Takoe 3ak/oueHHe, 060CHO-
BaHHOE HElaBHO JIEHHHIPaACKHUM acCTPOHOMOM npodeccopom
H. H. CuitiHcko#, Xopoulo corsacyercst ¢ AaHHBIMH Ha6J1i0-
Henut. Okpacka u oTpaaTesbHas COCOGHOCTb JIYHHOU MO-
BEDXHOCTH BecbMa CXOJHBI C OKPaCKOW M OTpaKaTe/sbHOH
CMOCOGHOCTBIO HEKOTOPHIX BYJKaHHUECKHX LIJIAKOB.
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MereopuThl paspymaioT
JYHHYIO [I0OBEPXHOCTh, HO
rJ1aBHble 0OCOGEHHOCTH JIYH-

HOro peabeda — JYHHBIE
LIUPKH U KpymHble KpaTte-
pel — CO3#aHbl He HMH.

ITpuunny ux o6GpasoBaHHs
clenyeT HCKaTbh  BHYTPH
JIyHbl, B Tex BYyJKaHH4e-

Cxematuseckuidl paspes aynnozo yupxa °FOX CH‘H‘?IX’ KoToprle B
Mroromeii (86epxy) u kparepa HCTOPHH YHBL  LOJI2KHBI
Konepruk. 6blii  Urpath [J1aBHYIO,

onpeneNsIomy0 poJb.

[Tpexxne BCero sicHO, 4TO JYHHblE KpaTepbl 06pa30oBaIuCh
He OJHOBPEeMEHHO, He BCJeACTBHe KaKOH-TO KPaTKOBPeMeH-
HOl KaTacTpodbl (Kakoit MOrJ0 GbITh HEOXHAAHHOE BHINA-
JeHHe HCIOJHHCKHX METeOPHTOB), a MOCTENEeHHO, B pasJjily-
Hble 310XH, Pa3jieNieHHble MHJJIHOHAMH, a MOXKeT OBITb, U Jle-
CATKAMH MHJIJIHOHOB JI€T.

Bor TonbKO HekoTOphle (DaKTH, MOATBEPKAAOILHE 31V
MBICJIb.

Y Bocrou”oro Kpas JayHHoro Mops Hexkrapa pacnosao-
JKeHbl TPU KpynHbIX Kpartepa: ®Peodun, Kupunn u Karapu-
Ha. CaMmblif ceBepHBIl U3 HUX, Kpatep Peodun, Bropraercs
BHYTDb coceiHero kparepa, Kupusi, y Kotoporo 6yarogaps
5TOMY BaJ He 3aMkHYT. CoBeplleHHO SICHO, 4TO CHadaJja
ZoJixkeH Obl BO3HHUKHYTH Kpatep Kupuai, a yxe 3ateM 00-
pasoBascsi paspywuBlunii ero kpatep @eodus. Taxkux B3a-
MMHO TNepeceKalolluxcst KpatepoB Ha JlyHe oueHb MHOro, H
OHM CBHIETENbCTBYIOT O TOM, 4TO Topoo6pa3oBaHHE Ha
JlyHe NpOUCXORHUJIO B pa3IHYHbIE SMOXHU.

Becbma HHTEpecHB! B 3TOM OTHOLUEHHMHM MHOTOUUC/EHHbLIE
napasuTHYeCKHe KpaTepbl DTHM He COBCceM G6J1arO3BYUHBIM
TePMMHOM Ha3bIBAIOT HeOOJbLIME KpaTepbl, KOTODHIE YCeH-
BaIOT BaJibl, a HEPENKO W JHO KPYMHBIX JYHHBIX LLHPKOB.

B KkavecTBe mpHMepa MOXKHO MNPHUBECTH HAXOLSIIHHCS
B I0KHOM Mosymapuu JIyHbl orpoMHelii JyHHBIH wupK Kaa-
BHIi, Ha BaJly W JHe KOTOPOro HaCUHTLIBAETCsl He MeHee IBa-
AuaTé KpaTepoB-mapasuToB. HecoMHeHHO, UYTO mocjeaHHe
BO3HHKJM MocC/Te o6pasoBanus uupka Knasuil.

Ha nosepxuoctu JIyHbl HapsiAy C NPeKpacHO COXPaHUB-
UIHMHCS «MOJIOObIMHM» KpaTepaMHM MOXKHO Ha#lTH M HemaJjo
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TaKUX, KOTOPble YaCTHYHO MJIH MOYTH MOJHOCThLIO Pa3PyLIEHb!.
HauGonee sipkum npumepoM nomoGHbix 06Gpa3oBaHuil
sBasercss 3aaus Panyru, Haxoasuuiicst B ceBepo-BOCTOUHOM
yray ayasoro Mops Hoxnefi. Beper atoro 3aiuBa Korpa-to
npeacTaBnsii co60i BaJ HCIOJHMHCKOrO LUHPKa, He yCTynaio-
1iero no cBouM pasMepam uMpky I'pumanbpu. Uro xe ka-
caeTcst BTOPOJi MOJIOBHHBI BaJga 3TOTO LHPKA, TO OHA Kak Obl
«YTOHyJ1a» B TOM HblHe TBepJAOM BeLIeCcTBe, KOTOpPOe 3almoJ-
Hsiet Bnafuny Mops [Hoxnei.

Takux nosysaTtonseHHbIX KpaTepoB oueHb MHoro. Ecre-
CTBEHHO NPeANOJIOXKHUTh, YTO HA MecTe MOps, B KOTOPOM Ha-
GaofaloTcs 3TH Kparepsl, O6ul Martepuk. Baaromaps moil-
HBIM TEeKTOHHYECKHM IMpoLeccaM, KOrja-to MpOUCXONHBUIHM
B 3TOM paiioHe JIyHbI, MaTepPHK OMYCTHJCS K LeHTPY JIyHHI,
¥ TIOBEPXHOCTb €ro, ycesHHas KpatepamH, Gblja 3aTomjaeHa
KaKHM-TO TEMHBIM BeleCTBOM, BPOJe J1aBbl HIH MarMsl.

EcTtb Bce OCHOBaHHMsi CUMTATh, YTO BMAAHHBI JYHHBIX MO-
peit o6pa3oBaJjiuch B pe3y/bTaTe ONMyCKaHUA JYHHOH NOBepX-
Hoctd. [TosTOMy no GeperaM JIYHHBIX Mopelt H Ha6JIORAI0TCA
nonypaspyuleHHble Kpatepel. TaM e BHIHEIOTCS CTYTNeEHH,
HJIM Teppachl, CBUAETEJNbCTBYIOUIHE O TOM, UTO MpPOILeCC Omy-
CKaHHA 1iPOUCXOJIHJ HEOIHOKPATHO.

Becbma MHTepecHBIM M MOKa 3arafiouHbiM oGpa3oBaHHeM
Ha JlyHe $BJAAIOTCS TaK Has3blBaeMble KpaTepbli-QaHTOMBI,
WJY KpaTephi-NMPU3PaKH.

[Tpencrasbre cebe, uTo Bbl HabJlOfaeTe CPABHHUTENbLIIO
POBHYI0 T@MHO-CEPYIO MOBEPXHOCTb KAKOTO-HHOYIb JIYHHOTO
mopa. M Bapyr zameuaere Bblgessiolieecs Ha ero (oHe
6JejHoe TymadHOe KoJbUuo. OHO HamOMHHAET BaJj KpaTepa,
BO npu 3TOM He orOpachiBaer HuKakoii TeHu. Co3maercs
BrevaTJeHue, YTO B JYHHOe MOpe MOTpyKeH KaKoH-TO Kpa-
Tep, BajJ KOTOPOro «INpPOCBEUHBAET» Uepe3 ero NoBepXHOCTh.

Ecsn 6bi peun L1712 O MOPe B 36MHOM CMBICJIE 3TOrO CJIO-
Ba, TO NPOCBeYMBAHHe KpaTepa uepe3 HeOOJLIUYIO TOALLY
BOABI 6b110 Obl BNOJIHE MOHATHBIM, Ho Kak MoxeT mpocBeus-
BaTh KpaTep uyepe3 TBEPAYIO MOBEPXHOCTb JYHHOro Mops,
€C/IH [ax<e OH MOrPYKeH B 3TO MOpDe BCEro Ha HEeCKOJIbKO
MeTpOB?

He cienyer nymatsh, 4To BCe JIYHHbIE KPaTephl BO3HUKJIH
40 o6pa3oBanus JYHHBIX Mopell. MOXHO NPHBECTH MHOTO
NPUMEpPOB NPeKPaCHO COXPAHUBIUHXCS 3aBENAOMO <«MOJOLbIX»
JNYHHBIX KPaTepoB, KOTOpble HAXOAATCS Ha HX MOBEPXHOCTH.
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O6partute, HanpuMep, BHUMaHHe HA U3BECTHYIO TPOHKY Kpa-
TepPOB, HOCSIMX HMeHa Apxumena, Apuctuia m ABTOJMKA,
KOTOpbI€ BO3BRHILIAIOTCS, KAK OBl He TPOHYTHIE BpeMeHeM, Hal
paBuunoii Mops Hoxmeii. flcHo, uto oHH 06pa3oBaJuCh
nocjie TOro, Kak BO3HHKJIO 3TO MOpP€, KOTOPOe B APYTUX CBOUX
YacTsAX HMEeT 3aTONJICHHbIE HJIH NOJY3aTOMNJIEHHbIe KpaTephl.
To xe MOXHO cka3zaTh H 06 orpoMHOM Kpatepe KomepHuK,
pe3ko BhfeasIoMeMcs Ha noBepxHocTH OkeaHa Bype.

Xopowo U3BECTHO, YTO 3€MHble FOpPbl HMEIOT Pa3JHyHBIH
Bospact. Tak, nHa Teppuropun CCCP Hapsiny ¢ MOJOABIM
KaBkasckuM XpeGTOM C €ro KHBOMHCHBIMH TOPHBIMH Bep-
LIKHAMH HaXOJATCS JPeBHHE MOJypaspylIHBIIKecs Ypasb-
CKHe TOpH.

[Topo6uyio kapTHHY Mbl BUAMM H Ha JIyHe. YoMsHyTHIE
JYHHble ANEHHHHB — 3TO NMPUMEDP MOJIOABIX TOp, a JYHHbIA
Anraii, pacniosoxeHHbl K BocToKy or Mopsi Hekrapa, npen-
craBJsger co60ii BecbMa JPEBHIOID TOPHYIO CHCTEMY.

Hssepranace s u3 Henp JIyHn packanenHas jasa? Ha
3TOT BOMPOC MOXKHO [aTb YTBEepPAUTENbHbIH OTBET,

Bo-nepBrIX, TpyaHO nmpencTaBHTh ceGe MOrpyxeHHe Kpa-
Tepa B JIyHHbIE MOPs, He IpeAnoJsaras, 4To KOrjia-To noBepx-
HOCTb 3THX MOpei npeicraB/isja COGCH MOJYKHAKYIO Mar-
MaTHYeCcKylo Maccy.

Bo-BTophiX, Ha JIyHe eCTb «CTOJIOBLIE» TOPHI, HJIH «3aM0J1-
HeHHble» KpaTepbl, THNHYHbIM NpeACTABHTEJEeM KOTOPhIX
aBasietca Kpatep Bapreutun. Ilo-Buaumomy, B jpajekoM
npouioM 370 OblT OOGBIYHBIN KpaTep ¢ yriyGJaeHHBIM, CpaB-
HHUTENbHO TJIOCKHM AHOM. [lpousomiefiiee BHYTpH Kpartepa
H3BepKeHHe JaBbl NPUBEJIO K TOMY, 4To BapreHnTun Hanos-
HHJICS J1aBOi IO KpPaeB M «3aCThLI», NPEBPATHBLIMCH B TH-
TTHUHYIO «CTOJIOBYIO®» rODY.

Hrak, B nautesbHOH HCTOPHH JIyHBI GHIJIM NEPHOAB HH-
TeHCHBHOM BYJIKAHHYECKOH AesTeJbHOCTH, CONPOBOXKIAB-
wefics OMyCKaHWEM 3HAUUTEJbHBIX o0JacTefl JYHHOH mo-
BEpXHOCTH; TH NEePHOJAE CMEHANHMCb 3aTeM 3M0XaMH OTHO-
CHTEJILHOTO MOKOSI U MOCTOSIHCTBA.

B passutum 3emuu u JIyHol Kak HeGeCHBIX Tes ecThb
mHoro obiero. ITostoMy oco6eHHOCTH peabeda JIyHb u 3a-
KOHOMEPHOCTH ()OPMHPOBAHHS €e TMOBEPXHOCTH MOTYT ObiTb
M3YyUEeHBl HE TOJILKO MeTOJaMH acTPOQU3UKH, HO U Creldnasb-
HBIM MOP(OJIOrHUECKHM aHaJH3CM, pa3paGoTaHHbIM B «3eM-
HOH» reoJioruH.



Co OHna aynHuOU TpewuHol 8udna 3emaf.



Coserckuii yuennlit A. B. Xa6akoB, Bnepebie LIHPOKO
NPHMEHUBIUMH METOJbl TeOJIOTHH K H3yueHHI0 JIYHbI, pas/u-
YaeT LIeCTb NEPHOJOB B UCTOPHU HOPMHPOBAHHS JYHHOK 110-
BEPXHOCTH.

B oTpaJjenHyio 310Xy, KOTOPYIO OH Ha3blBaeT MepRoO-
HadyanbHOH, noBepxHOCTh JIYHBI GblIa MOKpHITA GyrpH-
cToif u rpe6uuCcTOl TBepAOo# Kopoi. Torma Ha nMoBepXHOCTH
Hallero CIyTHHKA MOYTH He ObLIO KOJMBLUEBBIX rop, KOTOphIE
B TakoM H300HAUMH HAOMI0MAIOTCA B HaCTOslllee BpeMs.
TpynHo ckasaTh, COXpaHHJHUCH JIH JO CHX TMOp CJelbl TOH
=M0XH. BO3MOXKHO, 4TO MOYTH JIHUIEHHble KPaTepOB Y4acTKH
JyHHBIX Kopausibep M HekoTOphle Gyrpucthle paiOHBI BO3-
BHIIIIEHHBIX O6Jacreii JIyHB SABJAAOTCS OCTaTKaMu MNepPBO-
HayaJbHOIO peJbeda.

3arem HacTynua JApeBHefwuil, waM HoaunaTai-
CKHUH, mepuon. B 310 BpeMs MPOHCXOAU/IO HHTEHCHBHOE
o6pa3oBaHHe KpaTepoB, CJAEALl KOTOPHIX, MO-BHIHMOMY, NIPO-
ABJAIOTCS B (ecToHyaToH (3y6uaToil) H3BENEHHOCTH Kpas
ApeBHUX AaTaficKHX rop.

BoJiee yBepeHHO MOIKHO FOBOPHTh O C/Ie[ax CJeyIOIIEro
IpeBHEero, uid aJjtaiickoro, nepuoga. Ot Hero yue-
Jies M30ruyThlit xpe6Ger Astafickux rop, GLIBUIHE KOTZa-To
0OeperoM OrpoOMHOI0, HO HCYe3HYBLIEro B CJAEYIOLIHH Ie-
puox Mopsi. AtoT nepuon A. B. XabakoB HasbiBaeT cpe -
HUM, WIM NTOJOMeeBCKHM. Torna o6pas3oBa/nocs MHO-
KeCTBO KOJbLEBBIX Top, NMOJYypa3pyUIMBLIHECS OCTAaTKH KO-
TOPBIX MBI HabJoJaeM Telepb Ha NMOBEPXHOCTH MaTEpPHKOB.
ITpumepom TakuX rop MOXKeT CAYXKHTb uupk IITos0Mef.
B ToTr e mepuon o6pasoBajHCh W Te KpaTephl, KOTOpHe
HblHe Mbl BUIHM N0JY3aTOMNEHHBIMH HJIH MOJHOCTBIO 3aTOM-
JIEHHBIMH B TEMHOM BelUEeCTBe JIYHHBIX Mopeil.

[TronomeeBCKui MEPUON CMEHWICA OKEaHCKHUM MEpH-
0IOM, KOrfla Ha CMeHy OecCC/efHO HCUYe3HYBUIUM JPEBHHM
MOpSIM BO3HHKIH H chopmupoBainck Oxean byps, Mope
Ioxpefi U Apyrue 3HakoMble HaM TeMHble MATHA JYHHOTO
«JIULLAY.

Hakonen, snoxy, nepexusaeMylo HbiHe JIyHOH, MOXHO
Ha3BaTb HOBEeHII WM, WM KONEPDHHKOBCKHUM, Nepu-
ogoM. Ha nmHe JyHHBIX MOpell BO3HHKJM HOBLHIE KpaTephl, B
yacTHocTH KonepHuk, KoTopble BHAENAOTCA HAa (oHe Gosee
INPEBHUX JIYHHBIX KpaTepoB CBOeHf MpPEKPacCHOK coxpaH-
HOCTBIO.
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KapTtuua passurtus JIyHB, KOTOPYIO Mbl TOJIBLKO UTO Ha-
pucoBaJ/iu, pasyMmeercs, lajeKa OT COBEpIIEHCTBA. DTO CKO-
pee OTAeJbHBIE MAa3KH, HYKAAlOLKHECS B CYLIeCTBEHHBIX TO-
noJHeHusix. MHoroe B «jauue» JIyHH ocraercs MoKa He-
SICHBIM,

Tak, nanpumep, Ha noBepxHOCTH JIyHbl HaG/IOAAIOTCS
ry6oKHe pacceqnHbl, Ha3piBaeMmble TpemnHaMu. Oun peii-
CTBUTEJILHO MOXOXKH Ha TPEIIMHBl B CyXOH TJIMHe HJH IUTY-
ratypke. Ho pasHuua macmtaGoB, pasyMeeTcsi, OrpOMHA.
JIyHHble TpelMHB! B CpeHeM HMeloT HJHHY okoJso 100 ku-
JIOMETPOB, a IUMPHHY H TJYOHHY TOpPSAKA HECKOJNbKHX CO-
TeH MeTPOB. Y IMBHTEJNbHYIO KapTHHY yBHUIEJNH Gbl MBI, OUy-
THBLINCb Ha JHE KaKOH-HUOYIb H3 JYHHBIX TPELIHH,

Tpynno ckazaTb, KakOBO NMPOUCXOXKIEHHE JYHHBIX Tpe-
v, Bo3aMOKHO, uTO pacTpeckuBaHHe JYHHO! MOBEPXHOCTH
06yC/OBJIeHO O6O0JbLIOH pPasHOCTBIO TeMNepaTyp JYHHBIM
JHEeM U JYHHO# HOublo. A MOXeT GBITh (4TO MPaBAONONOG-
Hee), MOJHSATHE M ONYyCKaHHe JIYHHONl KOpbI COIPOBOXKa-
JIUChb ee pacTpeckuBaHHeM. Kakoe M3 3THX NpPeANOJNOXKeHHH
COOTBETCTBYET MCTHHE, MBI He 3HaeM.

He wmeHee 3arafounbl nyHHbBle GOpO3IBl, KOTOpHE B OT-
JIHUKe OT JIYHHBIX TPeIUMH 06J1alaloT MeHee KPYThIMH CTeH-
KaMH ¥ MJIOCKUM, Heray6Gokum pHoM. Llupuna Goposn mo-
CTHraeT HECKOJBbKHX KHJOMETPOB, a [JHHa u3MepsieTcs
necatkaMu KujaomerpoB. Ilo BHemHeMy Bugy 60pO3abl He-
CKOJIbKO HalMOMHHAIOT pycia nepecoxwmux pek. Ho cxoacTtso
37ecb, KOHeyHO, TosabKO BHewlHee, Ha JlyHe Hukorma He
OblJI0O PeK M CKOJIbKO-HHOYAb 3aMeTHOH atmocdephl. B co-
2JlaHHH JYHHOTrO pesnbeda BOJa He yyacTBOBaJja.

[Toxkanyfi, camblM 3aragoyHblM 0o6pa3oBaHHEM JYHHOM
NOBEPXHOCTH fIBJSIIOTCS CBeTJ/ble JYYH, PacXoislluecss pa-
I1aJbHO OT MHOTHX KpaTepoB. Jlaxke B OObIKHOBEHHRIH MoJe-
BO{l GHHOK/Jb MOXHO BO BpeMsi MOJIHOJYHHSI 3aMETHTb KO-
JIOCCa/NbHBI MY4YOK CBETJBIX Jydeil, pacXOAAIIUXCsA OT JYH-
Horo kpartepa Tuxo. Jlioau, BnepBule Habmogaoue JIyHy
B TEJIECKOM, HePEeIKO CIpPAllIHUBAIOT, He SBJSETCS JH LEHTP
CXOXJEHHS Jyuell OJHUM H3 MOJIOCOB JIYHB — TaK BeJUKD
CXOJCTBO 3THX JIyyeH C HauepueHHBIMH Ha rjobycax MepH-
nuanamu. Ha camoM pmese xpartep Tuxo Hdanek OT 10XKHOro
nosoca Jlyusl. Ho Gnaronapsi cucTeMe BHIXONAIINX H3 HETo
Jyuefi OH HeHACTBHTENBHO KaxeTcs KaKHM-TO LEHTPOM Ha
JIYHHOIH MOBEPXHOCTH.
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Ceeravie ayuu kparepa Tuxo.

Uto 310 3a ayuu? [loueMy oHu TSIHYTCS HA COTHH, a B
OTJEJBbHBIX CAY4YasX ¥ Ha THICAYH KHUJIOMETPOB, COBEpIIEHHO
He CYUMTasCh C JYHHBIM pejbedom? Hu ropuele uenu, HH
MOpS$l, HH JIYHHBIE KpaTepbl HHCKOJbKO He M3MEHSAIT HX Ha-
npaBaenus, Kak OyATO KakoH-TO HCMNOJHHCKHI MaJsp,
IIYTKH pajM, HAHEC Ha MOBEPXHOCThL JIyHH MoJOCKH Gesoi
KpackH!

HHTepecHO oTMETHTb, UTO BeHell Jyuefl, pacxomsuuiics
ot Kpartepa Tuxo, HaunHaercs B 60 KuromeTrpax OT BaJja
KpaTepa. Bunxe K Kpatepy (BOKPYr Hero) BHIHEETCSI TeM-
Hasl 30Ha.

[TockosIbKY M B APYTHX C1y4asXx HEKOTOPBle KpaTephl sB-
NAI0TCS LLEHTPOM CXOXKIEHHS CUCTEMBI CBETJLIX JYyued, ecre-
CTBEHHO, Ka3aJioCh, MPEANOJNOKHUTb, YTO 3arafouHble Jyud
BO3HHKJIH TIPU MOLIHOM H3BEePKEHHH, LEeHTPOM KOTOPOro
6bl1 KpaTep. TpyAHO OTAEJIATLCSA OT MBICHH, UTO JIYUH TNpef-
CTaBJAOT co00f TNPOLYKTH H3BEPXKEHHs, UYTO-TO Bpoae
nemnjyia, pa36pocaHHOrO B pasHble CTOPOHHI OT KpaTepa.

Takoe o6bscHenHe BCTpedyaeT, OMHAKO, 3aTPYAHEHHS.
Hccnenosanus, nposenennsie npodeccopom H. I1. Bapata-
OBBIM Ha XapbKOBCKOli 06cepBaTOPHH, IOKA3aJjH, 4HTO
CBETJIbIE JIYUH He MOTYT COCTOATb M3 KaKOro-HHOYIb MeJKo
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pasfpo6JieHHOTO BellecTBa. B aToM cayuae oHu oTpaxasi
Obl CBeT MHaye, yeM OCTaJbHble A€Ta/JHM JYHIOH MOBEepX-
HOCTH, 4ero B JeHCTBUTEJIbHOCTH HeT.

C npyroit CTOpOHEI, BCe MOMBITKH OGHAPYXUTh TEHH, OT-
GpaceiBaeMble JydaMM, He yBeHYasJuchb ycmexom. [IpaBna,
aMepukaHckuii acrpoHoM Ils3, wnaGmopasmunit JIyHy B
1924 roay, coo6IUHA NOTOM, YTO €My SIKOGHI C OTPOMHAIM
TPYJAOM YyJajoCb pacCMOTDPeTh TEeHH, KOTOpble OTGpachiBajH
aydn. Ho Tak Kak HH [0, HH MOC/IE 3TOTO ENHHHYHOTO He-
VBEDEHHOr0 HA6/I0eHUS HUKTO TeHell He BuIes (XOTs celi-
yac HabmopawoT JIyHy ¢ BaBoe Gojiee KPYIHBIM TEJECKOIOM,
yeMm [133), MoxKHO cuuTaTh, yTo [133 owmubGesa. 3aramodnbie
JIyYH YIHBHTEJbHO NJIOCKH U COBCEM He TMOXO0XH Ha CKOJIbKO-
HUOYIb 3HAUUTEJbHBIE HACHIIH.

HekoTopble KpaTepnl OKpYMKEHBHl CILJIOUIHBIM CBETJIBIM
CHSIHHEM, B KOTODOM Hesb3s pas3JMuUTbL OTHEJbHble JYyull.
B npyrux cayuasx Kpatep umeer CBETJIIH MPHIATOK, BHEI-
He HaNOMMHAIOIKA XBOCT KOMEThI.

ITpupona 3Tux cBer/bIXx 06pa3oBaHMil TaK ke 3arafou-
Ea, KaK ¥ NpHPOAA CBeTJBIX Jyuef,

OpuruHaibHa runoresa, NpensoxeHHas HeLaBHO ¢paH-
nysckuM actpoHomom Jlapreem. OH cuuTaer, 4TO CBeTJble
JIyYH BO3HHMKJIM ONHOBPEMEHHO C KpaTepaMu. MOIUHBIHA Tek-
TOHHYECKHH Ipouecc, o6pa3oBaBUIMil KpaTep, HOJKeH Obla,
10 ero MHEHHIO, BbI3BaThb PacCTpPeCKHMBaHUE JIYHHOH MOBepXx-
HOCTH B pajuaJbHOM HampaBssaeHuu. [lomHsBuIascs 3aTeM
u3 Henp JIyHbl cBeTsIas JiaBa 3aMoJIHKJA TPELIHHE H 06pa-
30Bajla TO, YTO MBI HasblBaeM JiyuaMmu. JlaBa MoxeT GObIThb
GoJiee NOPHCTOMH, U3PHITOH, UeM OCTaJbHAS JIyHHAs! MOBEpX-
HOCTb, U NOTOMY, CHJIbHee OTpaxas COJIHEUHBI!l CBEeT, OHa
Kaxercsi 6JiecTsielt.

To, uto MBI pacckasanu o «juue» JIyHsl, BeposTHO, yGe-
JIUJI0 uhTaTessi B ofHOM: O/MKaiilllee K HaM He(GecHOe Teno
H3Y4YeHO ellle SIBHO HELOCTAaTOYHO, M Ha HoMi0 OYAYIIHX HC-
cnenoBareneil JIyHb BblmajgeT HeMaJslo HHTEpPECHEHLIMX OT-
KDPBITHH.

Ha cpbesge MeayHapoOZHOrO acTPOHOMHYECKOTrO C€O102a
B MockBe aMepukaHckuii actpoHoM Keifinep xemoHctpupo-
BaJl npekpacHble, u3obuaywouue nojgpobHoctsimMun dotorpa-
¢&un Buaumoit cropoubl JIyHel. Co3aHHBIH UM HOBBIA (OTO-
atnac JIyHel, HECOMHEHHO, MOMOXKET Jyulle pa3obparbcs
B MpHPOJE U NPOUCXOXKAGHUH JYHHOTO peabeda.
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MEPTBA JH JAYHA?

Y uuraTens MOIJO CO3JaThCsl BledaTJeHHe, YTO B Ha-
crosilee Bpems JlyHa mpeacraBsisier coGoii MepTBBIH MHP.
Te rpananosHble npouecch BYJKaHHUECKOTO XapaKTepa,
KOTOpbieé B KOHLE KOHLOB C(OPMHPOBaJH COBPEMEHHOE
«1u10» JIyHBl, NaBHO y:Ke NpPEKPATHJHCh, H KaK GyATO HeT
CHJI, CIOCOGHBIX BHOBb NPOGYIUTb 3TOT YCHYBIUMH MUP.

Brpouewm, cocrosiiie JIyHbH CpaBHHMO MMEHHO CO CHOM,
HO He co cMepTbio. Ha JlyHe, HecOMHEHHO, NPOUCXONSIT He-
KOTOpble H3MEeHeHHs!, PeaJbHOCTh KOTOPHIX MOATBEPXKAAeTCs
MHOTOYHCJIEHHBIMH HabJI0faTe/ MU, HCCAeL0BaBIInME JIyHY
B TeYeHHe AeCITHJeTHH.

OroBopuMcsi, 4TO B psifie CaydyaeB aCTPOHOMBI BragaJjH
B OWHOKH. 10, YTO OHM NMPUHHUMAJHK 338 M3MEHEHHS JYHHOTO
penseda, B IefCTBUTEJNbHOCTH OBbIIM H3MEHEHHS B OCBelle-
HHH TOTO HJIHM MHOTO yyactka JIyHBL

Tak, nanpumep, eute B 1783 rogy 3HaMeHHUTOMY aHIJIHM-
ckomy actpoHoMy Buabsmy [lepuienio mokasasnoch, 4TO OH
OTKPBIJ [BE€ BHOBb 06Da30BaBlUHeCs JYHHble FOpPHblE LEIH.
Ha camom pnene lepwens cran xepTBoH CBoeoGpasHOro
onrtdyeckoro o6mana: Ha6JlofaBLUIMNeCs] UM TFOphHl CYLLECTBO-
BaJM W paHblle, HO He GbLIH HOCTYMHHI HaGJIONEHUIO H3-33
He61aronpUsTHLIX YCJI0BHI ocBellleHus. [lono6Hble OLIHOKH
nosropsnuce 1 B XIX Beke. JItoGonbITHO, HAanpuMep, YTO He-
Menkuil actpoHoMm [lyabdpux, uccienyst GoTocHUMKH JIyHBI
C NOMOIIBIO CNelHaNbHOro npubopa — crepeokoMnaparopa,
o6Hapyxus... ob6Baj onHo# u3 sayHuelx rop! IlpoBepka,
OJHaKO, MOKa3aja, YTO «H3MeHeHHs Ha JIyHe» BLI3BaHH
MOBPEXIEHHEM CBETOUYBCTBUTENBHOIO CJN0S POTONIACTHHKH.

U Bce-taku Ha JlyHe He Bce MepTBO, eCTb TaM H peaJb-
Hble u3MeHeHus.. Bor, Hanpumep, HHTepecHble (aKTLI, Ka-
camolluecs JyHHOro kparepa JIuHHef.

Ewe B 1645 roay 'eBenuit Habaonas 3T0T Kpatep BHOJ-
He OTYeT/HMBO, IpUYeM OH KasaJscs eMy KPYMNHbIM H Iay6o-
kum. Heckosbko Jier cnycts ['pumanbau usobpaxkaer ero
HA CBOMX PHCYHKAx TO KpaTepoM, TO 6e/bIM MATHOM. 3aTeM
B TeueHHe MOYTH T0JYyTOpa BEKOB PsJl ONBITHHIX aCTPOHOMOB
OTMeuaeT Ha MecTe OBbIBLIEro Kparepa Kakoe-To 6ejoe nAT-
#o. Ho B 1824 roay u B nocnenytomne NeCATHAETUS KpaTep
Jlunueit cuoBa BuneH! Ero 3apucoBbIBAIOT, H3MepAIOT TMO-
nepeuHuK, ucciaenyor rayouny. OJHAaKO 3THM HCTOpHA He
KOHYaeTcs.
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B 1866 ronxy actporoM lO. IlImuar TiteTHO nbiTaet-
csl OThICKAaTh KpaTep JIMHHell Ha TOM MecTe, Tle COBCeM
HeIaBHO OH ero oOT4eTIHBO Habmionan. Kparep cHoBa
Heyes!

He Bepst cBoum rsasam, LIMHAT mpocHT ApPYrHX acTpo-
HOMOB NOCMOTpeTh B TesecKon Ha ToT pafion Mops SlcHocTH,
rle NOJKeH Gbll HAaXOLUTbCSl TAMHCTBeHHBIH Kpatep. Ho u
OHH He BHJAT TOr0 IrMyGOKOro KPYMHOro Kparepa romneped-
HHKOM B 1l kunomerpoB u ray6unoit 300 MeTpoB, KOTOPHIH
O onucal eute ['eBenmneMm. BmecTo Hero BckOpe 3aMeTHJIH
HeGOoMbIIYIO BIAaJHHY MOMNEPEYHHKOM B HECKOJBKO KHJIOMET-
pOB, JIMIIEHHYIO XapaKTepHOro IJsi kpartepa Basa. [Ipomio
elle HEMHOTO BPeMeHH — HCue3dja M 3ta BnaguHa. C Tex
fop kparep JIuHHell B ero nepBoHauajaLHOM BuOe OGoJblie
He NOSIBJSJICS.

B HacTosiilee BpeMst Ha TOM MecTe, Ile KOrfa-To Obli
kparep JIunHed, BuAHO Gesloe MATHO NMepeMeHHO! BeJHUHHBI
H He06oJibllIasl TOPKa ¢ Y3KHUM, INIyOOKHM KepJIOM.

Cogerckuii uccaegosatens JIynsl npodeccop A. B. Map-
koB B 1918 rony onpepenns nonepeyHuk 3TOH FOPKH B 2 K-
jgometpa. Ty xe HeGoabinyo ropky Buaea B 1951 rony xaps-
noBckuit actporom H. I1. Bapabaiuos,

Mcropus xpatepa JIuHHell HacTONBKO 3Ke HHTepeCHa,
HAaCKOJIbKO H 3arajouHa. Ectb, oHaKo, H ApYTrHe aHaJOruy-
Hble (DaKTHI.

Tak, nanpumep, B Teuenue Bcero XIX Beka MHorue actpo-
HOMBI OTMeuasu Haxomsumuics B Mope SlcHocTH He6OJb-
11I0i, HO BIIOJIHe OTYET/IMBO BUIMMBIH KpaTep Take nmonepeu-
HHKOM OKOJIO 6 xusioMeTpoB. Bunen stor kparep u Ha doTo-
CHHUMKaX, NMoJiyueHHbIX B [Tapyuxckoii o6cepBaTopuu B KOHIE
npomoro Beka. Tem He MeHee 15 ¢eBpans 1910 roma act-
porom KopH, cam HeofgHOKpaTHO HabJIOAaBIIN{ paHee Kpa-
rep Take, He cMor ero o6Hapyxuth. Ha mecre BHe3anno
HCuesHyBIIero kparepa Take BHUAHeJOCH HeboJblLIoe 6esoe
NATHBILIKO. JII0GOMBITHO OTMETHTh, YTO JpYrHe KpaTepdl,
OKpyxkaBuIe kpatep Take, OblIM BHIHB TaK e XODOLIO,
KakK Y Bcerpa.

B nocnenyromie oM KapTHHA He H3MeHHJ/ach, HO 28 deB-
pans 1910 roma kparep Take CHOBa NOSBHJCH, a CBETJIOE
HSTHO, B 3TOT J€Hb ejle BHIHMOE, Yepe3 HEeCKOJbKO CYTOK
OKOHYaTeJbHO HUCYEe3,I0.

B Teuenue nocsnenymoliux ABYX JIeT 3arajJO4HbIli KpaTtep

3 BceaenHas nonHa 3araaok 33



MHOrZa Hucuesas, Kak Obl CKpBIBasiCh 3a KaKHM-TO GesbiM
06J1akOM, a 3aTeM CHOBA MOSIBJSJICS.

Eme Gonee peskne u3MeHeHHsl NMPOH3OLIIM C KPaTepoMm
AibxaseH, HaXoAfIMMCs Ha 3anajgHom Kpae Mops Kpu-
sucos. Ha cuumkax ITapuxkckoit o6cepBaTopuu, caenaHHBIX
B KOHLe TNpOLJIOro BeKa, 34eCh BHIEH KPYMHBLIH KpaTtep
nonepeyHukom oxkosio 30 KujaoMeTpoB. B Hacrosiuiee Bpems
KpaTep AJbXa3eH HEeBHIMM — ero CTpPaHHOe HCUe3HOBEHHe
3aUKCUPOBAHO MHOTHMH HabJlonaTe/IsIMH.

Kak o6bscHuth nepeuncneHubie (akTol? CKopee Bcero
NPHYHHON HX CJyXKaT NpPOoABJsioNide Ce0s1 BHYTPEHHHE CHJIbI
JIyHel, ee ByJaKaHHuecKast HAesTeIbHOCTb. FI3MeHUHBROCTB
kpaTtepa Take, BO3MOXKHO, BbI3BaHa MepHOJIHIECKHMH H3BEp-
XKEHHSAMH, NIPH KOTOPHIX BBHIAEJAIOLIEECS K3 BYJKaHa raso-
Boe 06/1aKO Ha HEKOTOpGe BpeMs 3acioHder cobofi Kparep.

N3Bepkenus, npoucxopusiire B kpatepe JIuHHeH, Gbl1u
Gonee MowHbBIMH. OHH, BO3MOXKHO, COMPOBOXKIAJNHUCL Nepe-
MEILeHHSAMH JYHIIOH KOpBI, KOTOpLble YACTHYHO pa3pylLHIN
Kparep. Eille paspyunTesnbHee NeliCTBOBAJH BYJKaHHUECKHE
cuJsbl B paiioHe Kpatepa Asibxa3eH. 3/ecb OHH He OCTaBUJIH
OT KpaTepa HHUKAaKHX 3aMETHBLIX CJie/I0B.

[MoguepkHeM, UTO NpuBeJeHHble OOBSICHEHUS OTHIOLb HE
oflUlenpU3HAHHBl U He JOCTOBEpHBI. ECTb acTpPOHOMEI, Kak,
HanmpuMep, JeHHHTpajAcKas uccaegoBartesbHuua JIyHsl npo-
¢eccop H. H. ChiTuncKkas, koTopast BoBCe OTBepraeT peasik-
1ocTh U3MeHeHHuit Ha JIyHe, BO BCAKOM Cjyuae TexX, KOTOpble
[0 CHX MOp Hab6J/I0AAMUCh.

K uucny nocnefHuX OTHOCATCH TakxKe HaGJIOfeHHs 3a-
rajioyHblX TEMHBIX NATEH Ha JHE HEKOTOPbIX LHPKOB H B
JIPYTHX MeCTax JYHHOIH NOBEPXHOCTH.

Hekoropble u3 3THX N5TeH BeRyT ceGs BecbMa CTPaHHO:
BO BpeMsi NOJIHOJYHHS, KOrjia JIyHHass MOBEPXHOCTb OCBe-
meHa HauboJsiee CHJBHO, OHH YBEJHUYUBAIOTCS B pa3Mmepax
u JenaioTca 3aMeTHo TeMHee. CjefoBaTesbHO, 3TH MATHA
He MOryT ObiTb TEHSMH OT KaKUX-Jn0O JyHHBIX BO3BbIIIEH-
HocTell — Belb TOT[a B MOJTHOJYHUE OHH Obliu Obl Haubosee
KOPOTKUMH M HauMeHee TeMHbIMH.

Bo BpeMs nyHHBIX 3aTMeHUH TeMHble MATHA Ha AHE JyH-
noro kpartepa lllukkapa u B apyrux mecrtax JIyHbl o Mepe
MOrpyKeHHS B 3€MHYIO TeHb YMEHbIIAIOTCS B pasMepax.
Koraa saTmeHue KoHuyaercs, NATHA CHOBA BOCCTAHABJIHUBAIOT
CBOIl NepBOHaYaJJbHbBIH BUJ,
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JIorHuHO MpennosioXUTb, YTO HX H3MEHEeHHsd, 1O Kpaii-
Hell Mepe B 3THUX CJayyasiX, CBSI3aHbl ¢ H3MEHeHHeM TeMnepa-
Typhl JyHHOH noBepxHocTH. IlpaBaa, Takoé BHEIBOL MaJio
YTO NPOSICHSIET B NPUPOJE TAHHCTBEHHBIX MATEH.

Ha mne nynubix nupkos dpartocden, Ilmaton u Heko-
TOPHIX ADYrux psAx Habmwojarteseft 3aMedasn CTPAHHbBIE TEM-
Hble NSiITHA 3€JIEHOBATOrO OTTEHKA, KOTOPble ¢ H3MEHEHHEM
COJIHEYHOTO OCBEMleHHs MeAJEeHHO MepeJBHrajJHCh MO JAHY
LHMpKa.

Amepukauckuil actponoM B. [Tukkepunr B 1894 rony
BBICKA3aJl MHeHHe, YTO Nepemellaioliecs no AHy Dparoc-
(deHa TeMHble NATHA €CTh... CKOMNHLIA JYHHBIX HAaCEKOMBHIX,
UTO-TO BpOJe HAlIUX MYypaBbeB, KOTOpHe HINyT AJAS cebs
Haubosee yro6Hoe mecto! Bpsx au kKorga-Hu6yab B HCTOPUH
aCTPOHOMHH BbICKasblBasnach Gojiee CTpaHHasi THIOTe3a, W
Hey[HBHTe/bHO, UTO OHA He BCTpeTHsaa nojaepxkHu. [Ipasna,
ToT e [IMKKepHHr HecKOJIbKO N03:Ke 3afBHJI, YTO H3MEHSIO-
lMecss TeMHble NsATHa Ha JIyHe —3TO cKyaHas JyHHas pac-
THTeqbHOCTh. C HACTyIJIEHHeM JIYHHOro [IHs TeMneparypa
NOBepXHOCTH JIYHBl MOBHIIAETCS, PACTHTENBHOCTb BO3POXK-
JaeTcsi, M TNOTOMY MSITHA CTAHOBATCH O6oJiee 3€JeHBIMH.
K KoHLYy JyHHOrO IHs JyHHBle pAacCTeHHs1 YAXHYT, U NATHA
M03TOMY OKa3bIBAIOTCSl GJ1EKJIBIMH, TOTYCKHEBIIHMH.

Takyio TOuKy 3peHHs 3aILHUILAIOT H HEKOTOPble U3 COBpe-
MeHHbIX 3apy6exKHblX aCTPOHOMOB, B YACTHOCTH aHTVIHACKHUH
acrpoHoM Myp.

B nocnennee Bpemsi-Myp TuiaTesbHO HCCJeLOBaJ JYH-
BBl KpaTep Apucrapx — camoe sipkoe oOpasoBaHHe Ha
JyHHOM paucke. EMy ynanoch yBuaetb Ha nHe Apucrapxa
cnabble TeMHble pajHanbHble MOJNOCH, BNEpBble 3aMedeHHbIe
HEKOTOPHLIMH aCTPOHOMAaMH eule B npoiuaoM Beke. [Tosochl
He ocTaloTcd HeH3MeHHBIMH. OHH NMepHOAUYECKH TO YAJIUHS-
10TCsA, Tepexoas Jaxe 3a TPaHuLBl Baja KpaTepa, TO CHOBA
YKODauMBaloTCA.

B 1949 romy Myp OTKpHLI ellle OKOJO ABYX HECSTKOB
JIYHHBIX KpaTepoB, B KOTOPBLIX Hab./1104al0TCa NOJA00HbIe yIHU-
BHTEJLHBIE Mosockl, Myp npeanojaraer, uTo paiHajbHble
M0JIOCLl MpEACTaBJsAOT COO0H TPeUIMHBl B JIYHHOH HOBEpX-
HOCTH, HAYLIMEe OT LeHTPaJbHOH TrOpKU = ByNKaHa. C Ha-
CTYNJIGHHEM JIYHHOTO JHs TeMmheparypa MOBbIIIAETCS, U M3
TPEUIMH BHIIEJSAIOTCS KaKHe-TO asbl, BO3MOXKHO YIJeKuC-
sota. OHa-TO W Jaer XXH3Hb TeM MPUMHTHBHBIM pPacTH-

3* 35



TeJbHBIM OpPraHu3MaM, KOTOpble pacroJiaraloTcsi BAOJb
TPeLIHH,

To, uro u3 ueap JIyHbl wuHOrAa BHAEJAIOTCA Trashl,
Rpan v Bbi3biBaeT comHeHHe. Tor ke Myp B 1950 roay
BHYTPH OQHOTO M3 KpaTepoB Mecche yBumen OJectsuiee 6e-
J0e 06/1aKo, BMOC/AEACTBHH paccesiBileecs. [0goM panblue,
B 1949 rony, actponom TopHTOH Habmwopan kKay6 GesoBa-
10TO Napa B JYyHHOH goauHe I'epogmort.

B Houb Ha 3 Hosbps 1958 roma acrponoM KpriMckoi
acrtpodusuueckoit o6cepBatopuu H. A. KoswipeB ¢oTo-
rpadupoBas CnekTp JyHHoro kparepa Anbgounc. IlenTpans-
Hast ropka AsnbdoHca NOJyyHaach HA CIEKTPOrpaMMe CHIlb-
HO pa3MBITOH W KPacHOBATOH.

Korga yepes aBa yaca H. A. KossipeB mosyuua BTOpOi
CHHMOK CIEKTPa TOro e 00beKTa, ero Mopasuad HeoObl-
yaiHble PKOCTb M Gequ3Ha LeHTpajbHOro nuka. Ilosmuaca
cnycTs SpKOCTb NTHKA BHE3alHO ymaJa [0 oOhlYHO# H mpo-
JoJiKajla OCTaBaThCs TaKofl e B MOCAeAyiOllde HOYH.

[To muennio H. A. KoselpeBa, Bce 3T CTpaHHble (aKThI
OGhSCHSIIOTCS M3BEpIXKEHHEeM ra3oB H BYJKaHHYECKOH DBLIH
U3 LeHTpaJbHOl ropku AsbdoHca, KoTopasi, TakuM o6pa-
30M, npencrasJsger co60i HeHCTBYIOLUIMH JNYHHBIH BYJKaH.

Hab6moganucy cxonnvle siBjenns U B XIX Beke. Ho atH
H3BEpPXKEHHUsl 110 CpaBHEHHIO ¢ MacwtaboM Bcelt JIyHbl HH-
YTOXKHO MaJibl, H OHH, 6€3yCJOBHO, HE MOTYT CO3/AaTh AOCTa-
TOYHYIO AJs KH3HH aTtMocdepy. Ilo HoBefillMM NaHHBIM,
JyHHasg aTMocdepa, ecau OHa BOOGILE CyllecTBYeT, JOJMKHE
MMeTb IJIOTHOCTh B MHJIJHApA pa3 MEHbLUIYI0 MJIOTHOCTH
KOMHATHOrO BO3AyXa.

Brnipouem, rpaHHuUBl pacnpoCTPaHEHHOCTH M MPHCNOCOG-
JIeMOCTH KH3HM HHKEeM elle He YCTaHOBJIEeHHl. JKu3Hb,
npencrab/siomas co6oi, Mo CJ0BaM H3BECTHOrO COBETCKOTO
acTpOHOMa, usieHa-koppecnonnenra Akajgemun Hayk CCCP
I'. A. TuxoBa, «sBJeHHE Upe3BHIUAHHO YNOpPHOE», MOXKET
6LITh, U MposBJsieT ce6s Kak-To Aaxe Ha JlyHe.

Boabie cra jer Ha3an, B 1856 rony, neMeuknii acTpoHoMm
I'ausen omy6aukoBas paboTy, B KOTOPOH [JOKa3hlBaJ, YTO
Jlyna siko6el umeer ¢opmy siina, KoTopoe OOpalleHo
K 3emae cBoel octpoii cropoHo#l. «Hab6uaonenne ybexnaer
Hac B TOM, — MHCaJ OH, — YTO 3Ta yacTb JIyHbl CKOpee BCcerc
JHlIeHa XKHu3Hu». Ho MHaue CJIOXKHIUCH YCJIOBHSA Ha IPYro,
HeBunuMmoji cropone JIyun. Tam, Kak ysepan [ausen, 6ia-
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roflaps MacCHBHOCTH TYNOH 4acTH JIYHHOro sifla JOJIXKHE
OLIIH CKOMHTbCA BCs JIyHHas atMocdepa, ocTaThCcsl BoJAa H
BO3HUKHYTb KH3Hb.

ITogo6Ho Muduueckomy aByaukoMmy Gory Huycy, JlyHa,
no I'anseny, umeer aBa «iuua». OxHo, o6palleHHOe K HaM,
MepTBO U Ge3xu3HeHHO. [{pyroe «JIHIO», HABCEr[a CKpHITOE
ot rnas obutareseit 3eMiu, Hao60pOT, MpeAcCTaB/seT Co6ok
1BeTylW U, oOGUTaeMbI} MHUD.

Cratbsi ['aH3ena npousBesna ceHcauuo. OZHAKO BCKOpe
0GHAPYKUJIOCh, UTO B PacUeThl HEMELKOro acTpOHOMa BKpa-
JUCbh HocajnHble own6ku. JIyHa BOBce He MOX0XKa Ha SHLO,
Kak npexncrasasi cebe 310 ['ansen. [1o coBpeMeHHBIM Hcce-
JOBaHUAM, IPOBEJEHHBIM COBETCKHM aCTPOHOMOM Mpodecco-
pom A. A. SIkoBkuHbIM, JlyHa moutu wap. Hanpasienusiit
K 3emjie paguyc NMpPeBOCXOIUT NEPlNEHIUKYNSIPHEIE K HeMY
paauychl Bcero Ha HeCKOJbKO KHJIOMeTpoB. Pa3Huua ectb, HO
BbI3BAThb T€ CJEICTBHA, O KOTOPbIX roBopus [ aH3eH, OHa,
pasyMeeTcsi, He MOXKeT.

HecmoTps Ha To yto JlyHa Bcerga mnoBepHyTa K HaMm
CBOUM «JIHLIOM>», MbI KOE-4TO 3HaeM U O ee HeBHAHMOM «3a-
TBIJIKE>.

Crtporo roBops, AOCTyNHa HAaGJIIONEHHIO He TOJIOBHHA, a
oKoJI0 60 MpoleHTOB NYHHOH NMOBepXHOCTH. [leso B TOM, 4TO
fJaarofaps sIBJNEeHHSIM, KOTOpble aCTPOHOMEI Ha3bIBAlOT JIHG-
panusiMy, JlyHa kaxercsi HaM Kak OBl cJerka NOKauHBak:-
uleficd. DTH MoOKauUBaHHUS BBHI3BIBAIOTCS YeTHIPbMs MPHUH-
HaMH.

Bo-nepBhIx, o6paiuasicb BOKpyr 3eMJiu no aJjiauncy, Jiyna
JBMIKETCSI HepaBHOMepHO — C NpHOJMXKeHHeM K 3eMmie ee
CKOPOCTb YBEJHUHUBAETCS, C yAajeHHeM OT 3eMJIH YMeHhb-
waercsi. B To ke BpeMs BpaiueHue JIyHbl BOKPYr CBOeH ocH
coBepllaeTcs MouTH paBHoMepHo. M3-3a storo, kak Herpyx-
HO C006pa3uTh, Mhl HHOT/A 3arJsAbIBAEM TO 3a JIEBHIi, TO 34
npasblit Kpalt JyHHOro aucka. Jrto aubpauus no KOJTOTe.

Bo-BTOpHIX, MIOCKOCTHL JYHHOTO 3KBAaTOpPa COCTaBJIsIeT
€ TJIOCKOCTBLIO 3eMHOjI Op6uThl yroa1 okoJso 6 rpagycos. Tak
¥ak npu obpaulennn JIyHs BOKpyr 3eMnu ee Boo6paxaemas
OCh BpallleHHs NepeMellaeTcsl NapaJJesbHO caMmoit cebe,
a3eMHOH Ha6aojareqb 3arJsjblBaeT TO 3a IOXKHbIA, TO 3a
ceBepHBIH mosiockl JIyHel. B 3ToM 3ak/aioyaercss Jubpanus
110 mupore.

B-Tpertbux, Bpallapouascs 3eMis HMeeT 3HaYHTeNhHble
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pasmepbl. ITo3TOoMy, B TeueHue CyTOK NepeHOCACh B Mpo-
CTPaHCTBe BMecTe C APYTMMH OKPYXKAIOIHMM HAac npeaMe-
TaMH, Mbl CMOTPHM Ha JIyHy H3 pasHbIX TOYeK 3TOro Mpo-
crpaHcTBa. M3-3a 3TOro HaM 4acTHYHO NMPHOTKPLIBAETCS TO
ofuH, To Apyro#t kpait Jlyun. TakoBa Tak HasblBaemas na-
pajiakTudeckasi Ju6Gpauus.

Hakowel, B-yeTBepThIX, U3-32 BHITAHYTOCTH JIyHbI B Ha-
npaBJeHHH K 3eMse BpalleHHe ee BOKPYT OCH COBepllaercs,
CTpOro roBsops, He BmoJHe paBHoMepHo. [lokaunBasch BO-
KPYr COOCTBEHHOrO LEHTPAa TSXKeCTH, JIyHa u npu 3ToH ¢u-
3au4eckKofl JuOpauuH HEMHOro MNpHOTKPhHIBAaeT CBOK HEBH-
JUMYIO YacTh.

Hrak, B pesy/bTaTe COBOKYNMHOro AeHCTBHs BceX JHOpa-
uuii Mbl BUAMM %5 nyHHOH mnoBepxHocTH. OTKpHIBAKOILIKECS
HaM yacTtu JIyHBI MO CBOeN MPHPOLE COBCPLIEHHO CXOMHBI C
TEM, UTO Mbl HabJao4aeM B LeHTPaJdbHbBIX 06J1acTAX JYHHOTO
IHCKA.

IMponabmonaiite, HanpuMep, XoTs Gbl B GHHOKJ/b MOrpa-
HU4Hble ayHHbIe Mop4 | ym6oabaTa, HoBoe, Kpaesoe, Cmuta,
IOxHoe wu gapyrue. Brl yBuAHTe, YTO MNOSBJSIONHECS
u3-3a Kpas JIyHbl yacTH 3THX MOpeil HMeIT TaKOH Ke BHIL
W TaKVI0 2Ke I[pPHPOAY, KaK H [OCTOSIHHO BHAHMMBEIE
obJaacru.

JlaBHO yXe BBICKa3bIBAHChL MpPeINONOXKEHHs, YTO TIOp-
Hble MacCHBBl, HabJwofaeMble B palioHe 0XKHOTO M0JI0CA
JIyHbl, He OOGpPHIBAIOTCS HAa KpPaioo BHAMMOrO JYHHOIO IHCKa
(4TO HEeBepOSITHO), @ PaCHPOCTPAHAIOTCS HAa HEKOTOPOe pac-
CTOSIHHE M B HeBUAMMY0 uacTh JIyHH. To ke crenyer cka-
3aTb U 0 MOpsX, Hab/101aeMbiX Ha Kpalo JYHHOTO AHCKa, —
BCE OHH HUM2!OT NMPOMOJKEHHE U IO Ty CTOPOHY».

MexnnaHneTHas aBTOMaTH4YeCKas CTAHIKSA, OTIOYKOBAH-
Hasl» BTOPHIM COBETCKHUM JIYHHHKOM, COBeplllH/a B OKTaGpe
1959 roga GecrnipumepHBIil HayuHbI 5KcnepuMeHT. B 3apanee
onpeneseHHbl, Haubosee yAOOHHIE MOMEHT OHA IOBep-
HyJach 00beKTHBaMH (OTOAMNapaToOB K HEBHAHUMOH ¢ 3eM-
an  cropone JIyHbl, cdororpaduposana ee, obpaborana
NJIeHKy, a 3areM Tepefana M3o0pakeHHe 0OpaTHOH CTO-
POHBI Halllero CIyTHHKA Ha 3eMJo. FlayMuTebHb He TOJbKG
BCe 3TH [IPOUeCCH, NpoTeKaBllHe Oe3 HENOCPEXCTBEHHOTQ
yuacTHs 4eJoBeKa, HO M BLICOKOe KauyeCTBO IEPBHIX ¢oTo-
rpauil HeW3BEeCTHLIX JIYHHLIX CTpPaH.

BHuMaTe pHO paccMOTPUM MOPTpPET AYHHOTO «3aThlNKa»,
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O6patHas cropona JIyHbl OKazanach He COBCeM TaKoil, KaK
npeanojarany acTPOHOMBL

IMpexnae Bcero o6Gpamaer Ha ce6s BHUMaHHe OOHJIHe
CBeT/IbIX 06J1aCTedl ¥ CPaBHUTENBbHO HeGOJIbIIOE YHCIO TEM-
HHIX nATeH. IlepBble W3 HUX mNpeACTaBAAIOT CO60OH OGLIMP-
Hble TOpHBIE CTPaHBl, 3aHMMAIOLIHE, [0-BHAHMOMY, OKOJO
90 npouenToB o6paTHO! CTOpOHBI JIyHH. XapaKTepHO, YTO
KPYNMHBIX KpaTepoB 3/ech oueHb MaJso. Ecin Ha 3HaKOMOM
HaM mojywapuu JIyHbl HacUUTHIBAETCS OKOJIO MSITHAECHATH
TBICSIY 3THX CBOeoOpa3HLIX (opM JyHHOrO penbeda, MPUHUEM
TlioNepeyHHK MHOTMX H3 HHX NpeBHIlIaeT COTHIO KHJIOMETPOB,
TO Ha obpaTHoit cropoHe JIyHbl 3aMeuyeHO MOKa BCEro He-
CKOJIBKO KpaTepoB, HauOOJbLIHA H3 KOTOPbIX — Kparep
LnonkoBckuii uMeer auamerp, 6auskuit K 100 KujoMeTpam.

10T KpaTep BecbMa uHTepeceH. OH UMeeT OueHb SIPKYIO
LHEeHTPaJbHYI0 TOPKY, NMpeAcTaBagooLyi0 co6oil GHIBLIMH, a
MoxeT GHITb, U MOHbIHE AeficTBYOUIHN By/aKaH. JI10GONMBITHO,
uTo BOKPYr Kpatepa LlnonkoBckuil He 3aMeueHO HHKaKHX
CBeT/IBIX paauajbHBIX Jydell, TakuX, HampuMep, KOTOphle
B M300HJMH HaOJIOKAIOTCS BOKPYr Kpatepa KomnepHuk.

JIBa apyrux Kpartepa, Ha3BaHHbHIX HMeHaMH JIOMOHOCOBa
1 JKosnno-Kiopu, menbiie kpatepa Llnonkosckuit. Ha kapre
o6paTHo# cTOopoHbl JIYHBI MOXKHO HAHATH ellle HECKOJILKO Kpa-
TepoB, Ha3BAHHBEIX HMEHaMH BBIIAIOLIMXCS JesiTeJed HayKH.
Bor, co6cTBeHHO, H Bce KpaTepbl, KOTOpble MOKa yAaJoch
paccMoTpeTh Ha o6GpaTtHoii cropoHe Jlynel. HMx okoso ne-
catka. Kax 310 Hemoxoxe Ha INOYTH CIJIOWb YCesIHHOE
KparepaMu «1uuo» JlyHsi!

B03MOKHO, uTO OGIIHpHBle I'OpHble MaccuBb OOGPaTHOMH
cTopoHbl JIyHbI BOBCe JIHLIEHBl KpaTepoB H NpPeACTaBJISIOT
co60# BCXOJIMJIeHHBIE MJIOCKOTOPbs. YpOBeHb HX pasiuyeH —
06 3TOM CBHIETEJbCTBYIOT CepoBaThie MOJYTEHH, KOTODBHIE,
[0-BUANMOMY, JiexXaT HHUXKe OKPYKalolluX, Gojiee CBETJBIX
o6JacTeH.

[naBHON perasblo penbeda ob6paTHoit cTOpoHbl JIyHBI
IBJISIeTCA HCNOJIMHCKuiA ropHulii xpeGer Coserckuil. Pac-
KUHYBIINCh B JJIMHY HA [Be C JUIIHUM THICAYY KHJIOMETDPOB,
OH He uMeeT ceGe paBHHIX Ha JlyHe.

B cTopoHy uacTHuHO BMUMMBIX ¢ 3eMau Moped — Kpa-
eBoro, Cmuta u lOxHoro — xpebGer CoBeTckuii o6peIBaercs
KPYTBIMH YCTyNaMmH, OKaHMJSIOIMMH OTrPOMHYIO JOJHHY.
C npyroit cTOpoHH OH ropasfo GoJee MOJNOTHH.
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B camoM LeHTpe HOBOOTKPHITHIX TOPHBIX CTPaH BHA-
HEeTCs TeMHOe MATHO HenpaBuJabHOH Gopmbl, D10 Mope
MockBbl, npuHaj/exallee K THNY KpaTepHbiXx Mopei. Takum
TEePMHHOM aCTPOHOMBI Ha3blBAlOT HeGOJIbIIHE JYHHBIE MODS,
OKaiiMJleHHble BBLICOKHM BaJIOM, YTO lIpHAaeT HM CXOJCTBO
C JYHHBIMH KpaTepaMH. Bo3MOXHO, 4TO 3TO CXOACTBO 06Bb-
ACHsIeTCsl OOLIHOCTBIO MPOHCXOXKIEHHS KaK TeX, TaK H IpPY-
rux o6bexToB. [IHO ero TeMHOe, HallOMHHalollee AHO OGBIY-
HBIX JYHHBIX Mopell. B Mope MockBbl BhiaensieTcsl y3KHiH
H yray6JeHHbl 3anie AcTpoHaBTOB.

BropeiM HeBUANMBIM ¢ 3eMJIH MOpeM SIBJISEeTCS OrPOMHOE
Mope Meutnl. Ha cHHMKaX OHO BHJHO JIMIIb YAaCTHYHO U 1O
nJolanl BO BCSAKOM c/ydyae BO MHOTO pa3 NpeBbIlIaeT U3-
BecTHOoe nMyHHOe Mope Kpusucos. Ero ouepranus eue 6yayT
M3y4yaThCsl.

Ony6.ukoBaHuHble (oTorpaduu o6paTHOi CTOPOHB! JIyHbI
MOKa3bIBAIOT He BCIO 3Ty CTOPOHY, a TOJbKO ee OO/BIIYIO
yactb. [TosTOMY B nasbHelilleM NMPeACTOHT OTKPhITHE HOBBIX,
MOKa ellle HEU3BECTHBIX JYHHBIX 00beKTOB. JIyHHBIHA ri106yc
ellle COXpaHuJ GeJible IMSTHA.

HoBble oTKpbITHs Ha JIyHe MOCTaBW/IH mMepel HayKo# H
HOBble 3arafku. ['1aBHas M3 HUX — pe3KOe pasjinune BUIH-
MOH U HeBUIMMOM ¢ 3emau cropoH JIyHel. B mouckax mpu-
YHH 3TOro (aKTa BBHIABUHYTO HECKOJNBKO FHIOTES.

OnHa H3 HHUX OCHOBBIBAETCS HA DA3/IHYHOM OCBElLEHHH
BHAHMOH H ob6paTtHo#t cTopon Jlynel. Kaxk usBectHo, ¢ Ho-
CTYHHOr0 HAlIUM rJia3aM noaymwapus JIyHbl MOXHO Hab.io-
JlaTb COJMHeuHble 3aTMeHHs. B 3Th MomeHnTn 3eMJjis oT6pa-
cbiBaeT Tedb Ha JIyHy u JJis 3eMHoro Hab6Jwojartess
NPOUCXOJHUT JIYHHOE 3aTMeHHUe.

3eMHasi TeHb CPaBHHTeJNbHO ObICTPO OeXUT MO MOBepX-
Hoctu JIyHel. Ha ee nyrtu Gsaromaps OTCYTCTBHIO JIYHHOH
atMoc(epbl pe3ko KoJebJeTcsi TeMllepatypa — HHOTAa 3a
nosiuaca Ha 250 rpanycoB! Bo3amoxHO, UTO 3aTMeHHs, pery-
JISPHO MOBTOpSIBLIMECS B TeyeHHe MHJJIHAPAOB JeT, «Oynro-
paxKuiu» MOBEPXHOCTHblE CJIOM BHAMMOH cTOPOHH JIyHHI,
Gnaromapsi yeMy ByJKaHHYeCKHe CHJ/IbI NPOSABHIHN 31ech cebs
BecbMa 3aMeTHo. Ha oGparHoii cropone JIyHbl 3eMJsi He
BUJHA M COJIHEUHBIX 3aTMeHH# HHUKOTJAa He MPOHCXOMIHT.
MoxeT 6bITb, HMEHHO T03TOMY pesbed 06pPaTHOH CTOPOHHI
JlyHbl HMeeT GoJiee COKOHHBIH XapakTep.

C npyroii CTOpOHbI, TeOpHSl NPHJIHBOB NMPHBOAMUT K BBI-
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BOLY, YTO MNPHJHMBHBIE CHJB CO CTOPOHBI 3€MJH CHJbHEE
BO3JE/CTBYIOT Ha BHIAMMYIO, GoJjiee GJH3KYI0 yacTb JIyHBI,
yeM Ha ee OOpaTHYIO CTOPOHY. DTo pasjuyHMe TOXKe MOIJIO
ckasaTtbcsl Ha (GopMHpOBaHHK AyHHOTO penbeda. Hakonen,
BO3MOKHO, UTO 4acTOTa MajeHHH# MeTeopHTOB HEOAUHAKOBA
IJs BUAUMOro W obparsHoro nmoaymapuit JIyHbl, 4To Takxke
HeNlb351 He YYUTBIBATh.

Takum ob6pa3cM, yKe cefiuac HaMeueHBl MYTH, KOTOpHIe
NPUBEAYT K PACKPBITHIO HOBBIX JIYHHBIX TalH.

PasBenka Oauxaiiniero meGecHOro TeJsa TOJNbKO HayH-
Haercsd. B pasbHelilleM KOCMHYeCKHe pakeTbl CO3JalyT BO-
Kpyr JIyHBl NMOCTOsIHHBIE ee CIIyTHHKH, KOTOpble obecreuyar
yueHbIX HeNpepbIBHOI HayyHOH HHpopMaluedl O coceaHeM
mupe. Banarononyuynas nocamka aBTOMaTHueckolt Jabopa-
TODUH Ha NMOBEPXHOCTb JIYHBI NMO3BOJUT AeTabHO H3YUHTh
NPUPOAY BCeX 3arafouyHblX 00pa3oBaHHil JyHHOH MOBEPX-
HocTH, A 3aTeM — 310 GyneT, NO-BHAMMOMY, CPaBHHTEJNbHO
CKOPO — Ha T0BEePXHOCTh COCEJHEro MHPa CTYINHT H YeJOBeK.

BYAVIIEE JIVHE H RKOJBIO CATYPHA

B HayuHo-panTacTuueckoit nosectn Ausekces Toscroro
«Co103 nNsITH» OMNHUCLIBAeTCsl HeOOLIKHOBEHHAsh aBaHTIOPaA,
npeAnpuHsATas GUPKEeBBIMH JeabllaMH. DTH SHepPTHUHbBIE «Te-
pOl», A/s1 IOCTHXKeHHs1 60raTcTBa He CTECHSIOIIUECS B Cpefl-
CTBax, pellHau He Gosee, He MeHee, KakK... B30pBaTh JIyHy!

ITo ux pacueram, naHuka, HeusbexxHast BO BpeMst THOeJH .
JIyHBI, MOMOMKET MM COBepIIHTb TakHe (HHAHCOBHIE CIEKY-
JISILHY, B pe3ysbTaTe KOTOPHIX OHHM CTAHYT BJaAbIKaMH Bcell
3eman.

M BoT Ha yelHHEHHOM OCTDOBe, 3aTepsBILEMCS cpeiH
npocTopoB TUXOro okeaHa, FOTOBHTCS YYJOBHILHOE TMPECTY-
nieHde. PakeTHble CHapsabl, HauWHEeHHble CHJAbHEHLIHM
B3DLIBUATHIM BEI[ECTBOM, JOJKHHl B HaMeueHHBIH CPOK Ha-
npaBuTbesl K JIyHe M, BOH3MBLINCh B Hallero CIyTHHKA, pa-
30pBaTh €ro Ha YacTH.

Haxkonen Hactynaer «Heneas yxacas. PakeTHble cHapsi-
abl 6powensl B JIyny. Ko Bceo6uiemy ykacy OHH AOCTHTaioT
LLeJH.

Bor kak onucbiBaer Anexce#i Toscroit rubenn JlyHsn

«Bpasnexe us-3a 6ezo6pasnoit ocTposepXxoi 6alUHN BOCh-
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MH3TaxKHOro aoMa Boimabia Jlyma. Ona Gblla MeZHOTO
H MyTHoro uBera. OHa Ka3anach GoJsblile OGEIYHOTO pasMe-
pOM, U BCA CJIOBHO OKyTaHa AeiMoM. Camoe cTpallHoe B
Hefl 6BITIO TO, UTO JHMCK ee KoseGaJsicst MOLOGHO Memy3e.

[Tpowo MHOro muuyr MoJauauusi. CTosBIIMH Ha cTOsE
BBICOKHH Ty4HLIil YeJOBeK BO (pake, B LIEJTKOBOM LHJIHHADE
HabeKpeHb, 3all1aTaJCS U MOBaMHJICs HaB3HHUb. [Tocse sToro
HayaJoch 6ercTBo, MAaBKa, AHKHe KpUKU. Jllogu ¢ nomHs-
TBIMH TPOCTSIMH HAaCKakKHMBaJ/HM Ha Kydy MYXKUHMH M KeHUIMH
v 6usin 1o rojioBam u miedam. Ilposerenu cTyibs B Bo3myxe.
3axsonann peBOJIbBEPHbIE BHICTPEJIHL.

JlyHa, — 310 ficHO Tenepb ObIO BHAHO, — Pa3BajnIach
Ha HEeCKOJIbKO KYCKOB. ..

... 9710 3pesnue pa3GUTOro Ha OCKOJKH MUpa GBIIO Tak
CTPaLIHO, YTO B MepBble Yachl MHOTO JIoJell couIo ¢ yMa, —
6pOCHJ/INCL C MOCTOB B KaHaJibl, HaK/JAaAbIBaJl Ha ceGs PYKH,
He B CHJ1aX MOAABHTh yxkKacay.

KapTuHa, KOoTOpyi0 HapHCOBaJ 3HAMEHHUTBHIH MHCATeNb,
ngeficTBUTeNbHO yiKacHa. Ho, BeposiTHO, 6OJIBIIHHCTBO YHTA-
tened «Coo3a nsitu» U He NoAo03peBaso, uto ¢ JIyHoll Ha
caMOM fesle MOXKeT NMPOMU30HTH mopo6Has KartacTtpoda.

[IpaBma, Oup:KeBble CHEKYJaSILMH 3[eCh HH NPH ueM, A
poJib «B3pbIBaTeNst JIYHBI® BHIMOJNHAT CHJBl TATOTEHHS.

Peub upmer o ToM BecbMa oTjajeHHOM OyAylleM, KOTO-
poe, BO3MOXHO, JKAeT Hallero CIYTHHKA B pe3yJbrare TaK
Ha3blBaeMOi NMPUAMBHON 3BOIOUMHU cHCTeMBbl 3eMJst — JIyHa.

JBaxabl B CyTKH B MOPSX M OKeaHaX HAaCTYMaloT MHpH-
JIUBbI, U C TOH Ke PeryJsipPHOCTBIO ABaXKAblI B CYyTKH OHH CMe-
HAOTCA oTiauBaMu. [IpuuMHON 3THX OOILEH3BECTHHIX siBJle-
Huil cayxur JIyna, TouHee — TO NPUTSIKEeHHe, KOTOPOE HCHBI-
THIBAIOT C ee CTOPOHBLI BCe YAaCTH Halleil INJaHeTHl.

Paso6patbcs, B 4eM TYyT [e10, AOCTAaTOYHO MPOCTO.
BarasiHute Ha pucynok. B JsieBofi ero uactH cxemaruue-
cKkH n3o6paxeHa 3eMmJ/s ¢ MOKphbiBawlleHd ee TBepAYIO IMO-
BepPXHOCTb BOAHOH 060Ji04KO#. [/ mpocTOTHl ma/bHeHLINX
paccyxaeHuil moc/aelHsiss M300paKeHa CIJIOLIHOM.

O6paTuTe BHMUMaHHe: BOJAHAas 060j04Ka 3eMJH HMeeT
cpepuueckyio popMy. Tak Gblio 6bl (B mepBOM MpubIHKe-
HuH), eciu 6ol JIyHa BOBCe He CYllecTBOBaJja.

[onycruM Tenepb, 4TO BHe3anmHo nosisuiack Jlyna. Ona
NpuTsAHeT K ceGe Kak TBeploe Telo 3eMJH, TaK H pasiuy-
Hble 4acTH ee BOJAHON o6oJouku. Bee atu yactu 3emau cme-
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Cxema, NOACHAOWAR NPULURY AYHHOLX NPUAUBOS.

crsitess B HanpasJseHun K JlyHe. Ilpuuem cMenreHust 6yayr
3aBHCETb HCKJIIOYHTEJNbHO OT PACCTOSIHUS TOH MJIM UHOH 4a-
ctu 3emau jpo uenrtpa Jlywol. HauGousbliuM yckopeHueM H
noToMy HauboJbIMM cMeuieHHeM OygmeT obJsagaTp 4acTh
BOIHOH 0GoJoukH, obpalienHas K Jlyne. Heckosnbko MeHb-
lee cMellleHyue NPOHU30HAET y TBEPAOro Tesa 3eMJiH, Maccy
KOTOPOTO MOXHO MBICJIHTb COCPEHOTOYEHHOH B ee LEeHTpe.
Haxonel, enie MeHbllle CMECTHTCS «3aJHssl» 4acTh BOMHOH
060JI0UKH.

B pesysbraTe 3THX HEOAMHAKOBHIX CMeILEHHH BOAHAS
060J104Ka BHITSIHeTCs B HampasJenuu K Jlyne. Tak kak cMe-
LleHHe TBepLoro Tena 3eMJau OoJblie, UeM CMelleHHe, HCIbI-
TaHHOe «3anHel» YacTbl0O BOAHOH OOOJIOUKH, TO HA «ThIJIO-
BOi» yacTH 3eMau o6pa3yercsl BTOPO NMPUJIUBHON ropo.

Ocb npuauBHBEIX rop6oB Bcerna HanpasieHa K JlyHe, Ho
3eMaist Bpallaercsl BOKPYT CBOel ocH ropasfo OhICTpee, yeM
Jlyna Bokpyr 3emau. B pesyabTaTe xXuTelsiM 3eMJH Ka-
JKeTCsl, 4TO MpPUJIMBHBle ropObl GeryT B BHJE HCMOJHHCKHUX
BOJIH T10 MOBEPXHOCTH 3eMJIH, [IOPOXKAas MepHOJHYECKH No-
BTOPSIIOILHECS HPUJIHBHI. ,

EcTb HeKOTOpOe CXOACTBO MeXAY TBEPALIM TeJoM 3eMJIH,
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BpaluamoluMcs Kak Gbl BHYTPH ee BOXHOH OGOJIOYKH, H KO-
JIeCOM, CXKHMaeMbiM ¢ GOKOB TOPMO3HLIMH KoJofkamu. M B
TOM U B APYTOM CJjydyae MPOUCXOAUT TOPMOKeHHe Bpalllalo-
werocs Tena. TopMo3MTCS KOJeco, TOPMO3UTCH M 3eMJs.
Ecau TopMmo3a meiicTByioT 6e30TKa3HO, 06s3aTelbHO HACTY-
IIUT MOMEHT, KOrfa KoJieco, MmepecTtaB Bpamatbcs, OCTaHO-
BUTCSI.

To ke npousoitner u ¢ Hawed 3emaeit. Tpenne npuauB-
HBIX BOJH O TBepAyl0 MOBEPXHOCTh, 3€MHOrO lapa nocre-
NeHHO 3aMeaJisieT ero BpalleHue. [1pofiayT «kakue-HHOYAbY
NATHAECAT MUJIJIHAPIAOB JeT, U 3eMJisl, KaK MOKa3blBaloT pac-
yeThl, Kak 6bl OCTAHOBHTCS.

He nonymaiite, 4To npu 3TOM Halla njaHera nepecraHer
BpalllaTbCsi BOKPYT cBoeil ocu. Her, npocto cyTku cpaBHA-
10TCS1 ¢ MecsueM, TouHee — 3emyss 6yleT NOCTOsIHHO obpa-
meHa K JIyHe onHOll U TOl XKe CTOPOHOH, H MOJHBIH 060pOT
BOKDYT CBOefl OCH OHa CTaHeT COBeplIaTh 3a TO Xe BpeMs,
3a Koropoe JlyHa oGepHeTCsl BOKPYT 3eMJu.

CrnetllnM MoguYepKHYTh, YTO B Te BpeMeHa Mecsil Oyxer
UMeTb UHYIO MPOAOJKHUTENBHOCTh, YeM B Halu JHd. OKasbl-
BaeTcs, C 3aMelJIeHHeM BpalleHHs 3eMJIH BOKPYr OCH, TO
€CTh C YBeJHYEHHEeM CYTOK, JIyHa CTaHeT MOCTENeHHO yHa-
JAThCst OT 3eMud. B 3TOM nposIBUTCSI ONUH H3 OCHOBHLIX 3a-
KOHOB TPHPOLB — 33aKOH COXPaHEHHs MOMEHTa KOJIHYecTBa
NBHKEHHS.

s Ttex, KTOo He OOHTCS MaTeMaTHYeCKHX pacueTos
(a Bemb aCTPOHOMHSI — HAayKa TOYHasl), Mbl MOXeM He-
CKOJILKO YTOUHHTbH CKa3aHHOe.

MoMeHTOM KOJMUYEeCTBa IBHXKEHHS MaTepHalbHOH TOUKH
¢ Maccoiél m, o6paaioileiics no Kpyrosoil op6HUTe BOKpYT
uentpa O, Ha3blBaeTCsi NMPOM3BEAEHHE MacChl, CKOPOCTH H
pajauyca TPaeKTOPHH TOUKH, TO ecTb mur. Bynem aror mo-
MEHT KOJIMUeCTBA [BUIKEHHs Ha3blBaTh OPOUTANbHBIM MOMEH-
TOM.

HerpynHo BumeTh, 4TO OpOUTANLHBIE MOMEHT MOXKHO 3a-
nucaTth B HHOH (popMme, a HMeHHO:

mur=mr?
rjae @ — yrjoBasi CKOPOCTb JBHXKEHHSI TOUKH.

IlpousBenenue mr? Ha3blBaeTCsl MOMEHTOM HHePUHH 06-
pauamouleficss TOUKH.

[pencraBum cebe wap, BpPAILAIOIHMACA BOKPYT HEKOTO-
poit ocu. OH Takxe o6/anaeT HEKOTOPLIM 3aMacoM ABHXKe-
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HHUsl, KOTOprﬁ BbIpaxKaeTCd BpalllaTeJbHbIM MOMEHTOM KO-
JIHYeCTBa ABHKeHHA. MeTomamu Briculei MaTeMaTHKH MOXK-
HO JOKa3aTb, YTO 3TOT MOMEHT paBeH

?; MR? Q,

rae M —wmacca wapa, R —ero paguyc, & — yryioBasi CKo-
pOCTh €ro BpauleHHs.

B cucreme 3emas — JIyna o6imunit MOMEHT KOJIMYECTBa
JIBUXKEHHSI OCTaeTCsl MOCTOSIHHBIM, HO OH CKJIaJbIBA€TCsl U3
BpauaTe/ bHbIX MOMEHTOB 3eMsH M JIyHBl U OpOHTANBHOTO
mMoMeHTa JIyHBHL,

Ecan 3emas cTaner Bpaiiathcsi MelIeHHO, TO ee Bpalla-
TeJIbHbIH MOMEHT yMeHbWHUTCS. 151 Toro 4to6bl o6uinii MO-
MEHT OCTajicg HeM3MeHHbIM, HeoOXONMMO [JOJIKeH YBeJH-
YHTBCS OPOUTAJbHBI MOMeHT JIyHH (Tak Kak ee BpalleHHe
NPOUCXOAHT C MOCTOSHHOH YryoBo# ckopocthio). Ho sror
OpOUTaNbHEI MOMEHT YBEJHUYMTCS TOrAa, KOrja BO3pacTeT
paccrosiHHe oT 3eMJH L0 JIyHEL

Bor nouemy, Korga CyTKH CTaHYT paBHBIMH MeCsLy,
Jlyna ypanurtcsi oT 3eMJau 4 cTaHeT 06paulaThCsl BOKPYT
3eM/H C NEepPHONOM B COPOK CeMb TelepelllHHX CYTOK.

Ha sTtomMm, onHako, uctopus cucreMbl 3emusi — JlyHa He
OKOHUYHTCS. 3eMJs1 He OYAeT NOCTOSIHHO «CMOTPETb» B <JIH-
uo» JlyHe, nogoGHO 3auapoBaHHOMY KPOJHKY, clelsllieMy
3a yIaBOM.

Koraa cyTku cpaBHAIOTCS ¢ MecCsileM, HauHeT MelJIeHHO,
HO BepHO meficTBOBaTh (pakToOp, KOTOPLIH B HACTOsIIee BpeMs
Urpaer BTOPOCTENEHHYIO POJib. DTO MPUJUBE, BbI3bIBaeMble
ConHueMm B BoaHo# o6Gosouke 3emun. ConHeuHEle NPHJIUBHI
MOYTH BABOe MeHblle JyHHBIX. Cefiuac OHHM TMOJHOCTBIO KaK
6Bl CKpBIBAIOTCS 32 JeficTBHeM ayHHBIX cual. Ho rtoraa, B Ty
OTHaJleHHy10 3noxy, 6yner HHave. ColHeyHble NPHJUBHI CTa-
HYT eIMHCTBEHHOH CHJ/IOH, H3MeHsoLell CKOPOCTb BpallleHHs
3emau. JI106ONBITHO, YTO HX [efiCTBHe B COYETAHHMH C JIYH-
HBIMU MPUJIMBAMH [PHBEJET K YCKOPEHHIO BPAILEHHs 3eMJIH.

CyTKH, JOCTHTHYB MaKCHMaJ/bHOH NPOAOIKHTEIbHOCTH,
CTaHYT YKOpauuBaThCs, M, KaK CJleACTBHe, JIyHa HauHer
npubauKaThcsl K 3eMie.

MoxHo momymath, 4TO 3TO KaTacTpoduueckoe MpuUOIH-
JeHHe Halllero ClyTHHKA 3aKOHUYHMTCS €ro NnajeHueM Ha 3eM-
mo. OpHako, Mo HCCAeHOBaHHSIM (PaHLY3CKOrO acTpOHOMaA
Pouia, ru6enb JIyHbl MOXKeT NMPOU3OHTH HHAaue.
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[TpunuBHble CHMBI OeHCTBYIOT He TONLKO Ha BOAY, HO M
Ha TBepAble H Ha rasoo6pasHble Tesa. CymecTByiOT aTMO-
chepHble NPUJIMBEL, €CTh NPHIUBEL M B TBePAOM Telle 3eMJIH.
Ho npunusHEle cHabl cO cTOpoHBI JIYHBI He HACTOJNBLKO Be-
JHKH, 4TOObl pasopBath 3eM0. OHH BBI3HIBAIOT JIHLIb
yrnpyrue xoJjie6aHust B ee TBEPAOM Tese.

Muaue cnoxurcs o6cTaHOBKa, Koraa JlyHa mopoiizer K
3emae 6auxke ueM Ha 2,4 paguyca 3eman. B stom cayuae
NpUNHBHBIE CHJABL, BbI3BaHHbIE 3eMJieii B TBepAOM Tefe
Jlynel, craHyT Tak BeJHKH, 4TO, KaK AoKasasa Polu, Ha
CMYTHHK MOXeT ObITh Pa30pBaH Ha 4YacTH.

Ockouku JIyHbl, o6palasick BOKpYr 3eMJu, GyayT cTaJ-
KHBarbCs APYyr ¢ APYIrOM M TNpU 3TOM JApoGUThCA Ha BCe
MeHbIllHe U MeHbLIHE KYCKH, TaK YTO B KOHile KOHLOB MOTHG-
was JIyHa n[o/MXKHA NpeBpaTHTbCS B OTPOMHBIA MJIOCKHH
poft MeJbyaRIIuX, HECYUIMXCSl BOKPYr 3eMJIH YacTHIl, KOJb-
LIOM OXBaTbIBAIOIIHX HAlly MJaHETY.

Kakumy ynuBuTenLHbIMH cTaHyT Torga Houn! OrpomHast
CBETAINAsiCA Jyra nepekuHHeTcss uvepe3 HeGocBox. CBer oT
JIYHHOTO KOJblla BO MHOTO pa3 NpeB30OfifeT OCBellleHHe, CO-
3JaBaeMoOe B Hallle BpeMsl NoJHO# JIyHOH.

IlpaBma, Bce 3TO CayuyuTCst He paHee yeM yepe3 COTHHU
muaIuapaoB jer! TakoBH aCTPOHOMHUYECKHE CPOKH, B Teue-
HUe KOTOPbIX MOJIHOCThIO 3aBEPUIMTCS MPUIUBHAS 3BOJIOLHUS
cucreMbl 3emas — JlyHa.

JelicTBHEe NPHUIHBHBIX CHJ 3aMeTHO B PasjHYHBIX YTroJ-
KaX coJHeyHOU cucteMbl. BoT, Hanpumep, 6amxkaiimias K
Connuy mianera Mepkypuit. O61en3BectHo, uto MepkypHii
nocTosiHHO o6pauer K CoJHLY OJHOH M TOH e CTOPOHOH.
Bumumo, KOrga-To MOILUHBIE NIPHJINBH, Bei3BaHHble CosTHIEM,
3atopmosuiu Mepkypuit. CyTKH Tenepb Ha HeM DaBHBI Mep-
KypHa/JbHOMY TOLY, TO €CThb BOCbMHIECATH BOCBMH HalIUM
CYTKaM.

IMoppaxas CoaHuy, u 3eMast «octaHoBuJa» JlyHy, 3a-
CTABHMB JYHHOE «JIHLO» MOCTOSTHHO CMOTPeTh B CBOIO CTOpPO-
ny. Y Jlyna u Mepkypuil HUKOTa He HMeJH BOAHBIX 060J10-
yek, XOTst Obl OTAAJIEHHO HANOMHHAIOWHKX 3eMHYI0. [Tostomy
TOPMO3silliHe MPUJIUBHbIE BOJHBl MOIVIH BO3HHKATh TOJbKO
TGrAa, KOrga 3HauuTeJbHble YacTH 3THX HeOeCHHIX Tesl Ha-
XOIHJUCh B OTHEHHO-XKHAKOM COCTOSIHHH.

ITo-BuauMOMy, MHOTHe W3 CTYTHHKOB JPYTHX MJaHeT Tak
e IOCTOSIHHO MOBEpHYTHl B CTOPOHY 3THX IJIaHET, Kak
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Carypn, oxpyscentoi Korbyamu.

Jlyna kx 3emne. Ho, 6uITh MoxeT, HauGosee sPKUM MPOSIB-
JieHUeM NMPUJINUBHOH 3BOJIOIHY B Hallleil COJHEUHOH CHCTEME
ABJsieTCst 3HaMeHuToe Koabio Cartypha.

Kak usBectHo, OHO ¢6pa3oBaHo MHpHAZaMH KPOLIEYHBIX
JIYH, 06palaloMIMXCs CIVIOWHBIM IJIOCKHM pOeM BOKPYT TH-
raHTCKOH nnaHersl. Pasmepnl Kosiblia BecbMa BHYLIHTENb-
Hbl — ero TOJILKHA, 10 HOBEHIUIHM HCCIeJOBAaHUSM MOCKOB-
ckoro actponoma M. C. bo6Gposa, 6mu3ka k 10 Kunomerpau,
a IIMPUHA MPEBOCXOAUT 66 ThiCAY KMJIOMETDOB.

YrounuM, uro CaTypH OKpPyXKeH He OTHHM, a, MO Kpai-
Hell Mepe, IBYMSI KOHUEHTPHUECKHMH KOJIbIIAMH, lIeJb MeX-
Iy KOTOPBIMH, OTKphiTasi elie B 1675 romy ¢panuysckuM
actpoHoMoM KaccuHu, HMeeT IWIHPHHY D THICSY KHJIOMETDPOB
H NOTOMY JOCTYDHa [/151 HabJioneHHsT fa)ke B HeGoJbliHe
Teseckonbl. HeckosbKo MeHee yBepeHHO HabJsionaercsi BTO-
pas ueJb, HMeHyeMas wenablo JHKe. B kpynHeiimmii cope-
MeHHBIH TeJlecKONm — 5-MeTpOBHI pedekTop o6cepBaTOpPUH
Maynr-ITanomap (CILIA) — oHa He KaxeTcsl TAKHM YE€PHBIM
3USAIOUIMM MpUBaJoM, Kak wenb Kaccuun. 3pech npocTto Ha-
6iionaeTcss HEKOTOpoe pa3perkeHHe Kogbla, 06/1acTb MOHH-
JKeHHOH sipkocTH. To Xe MOXHO cKasaTh U O APYTHX Leasx
B KoJblie.

Pasyuyalor ellle moJiynpospayHoe, «MyapoBOe» KOJBIIO,
pe3Ko oTrpaHMueHHOe OT HaMmGoJsee sipKoil yactH B kosbua
CarypHa.

[To HemaBHMM HCCJAeLOBaHHSIM, NPOBeNeHHBIM Ha Xapsb-
KoBckol oGcepBatopuu H. 1. Bapa6GawoBsiM, TPOMeXYTOK
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Mexay CaTypHOM H ero KOJNbLAMH CIUIOUIbL 3al10/HEH MeJ-
KMMH YaCTHLAMH, CHJIBHO PaCCeHBAIOUIMMH JIYUH C KOPOTKOH
anuvolt BosiHbl. Ilo-BupuMomy, xoabua CaTypHa mpocTHpa-
10TCS KO FPaHUIBl aTMoc(epbl — BHIBOJ, ellle HYXKAAIOIMHUHCs
B MOATBEPKIEHHH.

MHOro oCTPOYMHBIX H TOHKHX METOLOB OblIO MPHUMEHEHO
1151 BLISICHEHHS! BONPOCA O MPUPOJe U pa3Mepax yacTHl, 06-
pasyrowux koabiia Carypua. [To nocnenHUM naHHBIM, HOJY-
yenHbIM M. C. Bo6poBEIM, MONEPEYHUKH TBEPABIX, NOXOKHX
Ha MeTeOpHTHl YaCTHI, KOJell 3aKJIOUeHbl B npegenax oT
10 cautuMetpoB mo 10 MerpoB. HenaBHo ¢ moMouibio crek-
TpaJbHOIO aHa/NH3a OblJIO YCTAHOBJIEHO, UTO K TBEPAbIM Ya-
CTHLLAM KoJell NpHMellaHbl JbJbl, MPOILEHTHOE COLepKaHHe
KOTODBIX, BO3MOXHO, BeCbMa 3HauHTeqabHo. MHaue roBop4,
B GOJMBLUIMHCTBE CJy4YaeB TEepible YaCTHIbl, BepOSITHO, I10O-
KDPBITEl TOJICTOH 0GOJIOUKOH H30 Jbja.

Yactuuwl, Bxogduue B koabua CarypHa, o6paiarorcs
BOKDYT HEro B HECKOJbKO JecATKOB psinoB. Mx Tak MHoro,
4TO CTOJIKHOBEHHS MeXIy dacTuuaMmu Heus6exHbl, [1pu stux
CTOJIKHOBEHHSIX YaCTb 3HEPTHH MEPEXONUT B TEIJIO, KOTO-
poe 6e3BO3BpaTHO H3Jyuyaercsi B NMPOCTPaHCTBO. B pesyssb-
TaTe TAKOro npollecca obliass SHepPrusi JABHXKEHHUS YacTHL
yMeHbIIAeTCsl, a 3TO, B CBOIO ouepelb, HNPUBOIHUT K TOMY,
4TO HEKOTOpble M3 YaCTHL HAYHHAIOT MO CrnupaneoGpasHbHM
op6uraM npubsauxarbes Kk CarypHy. KoHen ux siceH — paHo
HJIM NMO3JIHO, BPe3aBIUKCh B MOILHYIO H IIOTHYIO aTMoctepy
CarypHa, OHHM pachblIsiTCs B Hel, NMOA06HO TeM «Manaio-
MM 3Be3[aM», KOTOpble Hab/I0JaloTcs B KaxiAyio 6e300-
JIayHY10 HOYb Ha 3eMie,

OTcloa MOXHO CHesnaTh eCTeCTBeHHBIH BBLIBOJ: KOJbLA
CarypHa XOTsi M [HOJrOBeYHb, HO He BeuHel. Hacrynur
BpeMsl, KOr1a OHM HCUe3HYT, «ynaB» Ha CarypH. TouHee —
OHH NMOCTENEeHHO NMOopeleloT U Co BpeMeHeM Kak Obl pacTamoT

-Ha yepHoM (oHe 3Be3fHoro He6a. Pasymeercs, 310 npo-
H30HIeT He CKOPO— M 31eCh MpOLecC paspylIeHHs H3Me-
psieTcss acTPOHOMHYECKHMH NPOMEXYTKaMH BPeMEHH.

Otkyna nosiBuiuch kosbua Carypha?

[Tocne toro xak [xopmxk JlapBHH, CBIH BEJHKOro co-
3[4aTesisi TEOPHUH 3BOJIIOLMH opraHHdyeckoro wmupa Yapasa
JlapBuHa, paspaGoTa/ TeOpHUIO NMPHJINBHON 3BOJIOLUKHK Hebec-
HbIX TeJsl, a Pow ykasan ToT onmacHbI# npenes, BCTYNHB B KO-
TOpbIfi KPYNMHBIH CNyTHHK Gyler pasopBaH IMJIAHETOH, NpQ+
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ncxoxaenue Kojew CatypHa crano Kak 6yATo sicHhM. Bosb-
IIMHCTBO COBPEMEHHLIX aCTPOHOMOB CUHTAET, YTO 3TO «YKpa-
wenue» CaTypHa, BhAe/sIOLIee ero CPeld APYrHX MJIaHeT,
€CTb OCKOJIKH OJHOro H3 ero ChnyTHHKOB. Koraa-to 3TOT
CNYTHHK, NOAYMHSSACH 3aKOHAM NPUJIUBHON 3BOJIOLHH, MOI0-
men K CatypHy Oamxe npenena Powa u Gui1 pasopBaH Ha
YaCTH NMPUJUBHBIMH CHUJIaMH IJIAHETHL.

CooTBercTBYeT /KM 3TO OGbsiCHEHHE HeHCTBUTENBHOCTH
WJIH HeT, Mbl He 3HaeM. Pow B mpouecce cBOUX HCcaeloBa-
HHH BMeCTO peaJsibHbIX HeGeCHBIX Tesl OpaJs uX YNpoIieHHble,
ujleaJu3upoBaHHbie «Mofenu». OH, HanpuMep, CUHTAJ CIYT-
HHK COCTOSILUUM M3 OJHOPOJAHOM, HECKMMaeMOH XHIKOCTH.
Tak 6bl10 ynoGHee mpu MaTeMAaTHYECKHX BHIYHCIEHHAX —
Belb AJs peasbHBIX TeJ MaTeMaTHuecKoe pelleHHe 3aJauu
HeOOLIKHOBEHHO CJIOKHO.

B HexoTOpo#i cremenu «Mogmenb» Pomra noxoxka Ha pe-
anbHblfl cnyTHHK. Ho Bce e uieanusanus, BBeJeHHas HM,
OCTaBJIsieT HEKOTOPYIO HeyBePEeHHOCTb B €ro KOHEUHBbIX Bbl-
BOJAX.

IlpeanpuHuManuch NMONBITKM HHaye OGBACHHUTH MPOHUC-
xox genye kosen CarypHa.

[To muenmio Kaunta, CatypH B Hauaste o6pa3oBaHus
COJIHEYHOH CHCTeMBl OBl MOX0XK Ha KOMeTY: OKpYXKeHHBIH
rycroit atMocdepoit, oH «jaetaa» BOKpyr COJMHLA MO CHJb-
HO BBITAHYTOH, 3anuntudeckoit op6urte. Ilorom 6GJaronaps
COMpPOTHBJIEHHIO YaCTHIL, KOTOpPHle B Te BpeMeHa MOYTH
CIJIOWIHBIM 006/1aKOM 3aMNOJHAJINW NPOCTPAHCTBO COJHEYHOMH
cucrembl, op6ura CarypHa npuHsana kpyrosyio dopmy. Uro
ke Kacaercss atMmocdepsl CaTypHa, TO OHA, CTYCTHUBLIHCH,
MIOBHCJ1A KOJIbLIOM BOKDYT MJIaHETHI.

C coBpeMeHHBIX MO3WULUH 3TO OODBACHEHHE BHITVISIUT
KpaiiHe HanBHbIM. Ho Bexb Bo BpemeHa KaHTa emie HHKTO
He 3HaJI, H3 yerp coctosT KoJabua CatypHa.

Heckoabko nosxe Jlanaac paccmarpuBana koabua Ca-
TYpHA KaK OJHO M3 ONMBITHHIX MOATBepPXKIAEHHHA CBOed rurmo-
Te3bl TMPOUCXOXKIEeHHs1 MiaHeT. Kak H3BeCTHO, MO THMOTe3e
Jlanjaca, mjiaHeThl CTYCTHJHCh M3 TeX [a30BBIX pacKaJeH-
HBIX KoJiell, KoTopble Korgna-to okpyxanu Conxue. Tak ke,
M0 ero MHeHHIO, BO3HHMK/JIM U COyTHHKH nJaHeT. Ho oxun u3
CMYTHUKOB [OYEMY-TO «3aCTpsiJ» Ha NepBOHAYaJbHOH CTa-
JUMH Pa3BUTHS — OH TaK H OCTAJCH KOJbLOM, KosibuoMm Ca-
TYpHA.
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Jlenunrpaackuit acrponom npodeccop B. A. Kpar cun-
Taet, 4to Kosbua CaTypHa mnpefacraBisiior co6off OCTaTOK
TOM TMepBHYHOH MaTepuu, U3 KOTOPOH KOraa-To BO3HHK/AA U
caMma nJaHera.

Takum o6pasoM, Bompoc o npoucxoxpuenun Kogeu Ca-
TypHa eme He peweH. Crophl, padymeercsi, NPEKPaTH/IHCh
Obl, ecnn Obl KaKOH-HUGYIb M3 CIYTHHKOB Obl1 Ha HALIMX
riasax pasopBaH niaHetodl. Moxer ObiTh, Taxkoe 3peJuule
M YBUASIT HAlUM MOTOMKH — Belb Oauxkafimuit kK Mapcy ero
cnytHHK Poboc yxe ceffuac BecbhbMa GJH30K K POKOBOMY
npenenay Powa. Kro 3naer, Hc mpousoiiner Jiu ero rubesnb
Ha HaluX riasax? Bmpouem, Bo3moxkHo, npouHocts Poboca
JOCTaTOYHa AJS TOrO, 4TOGBl NPOTHBOCTOSITH MPHUIUBHBEIM CH-
nam. Torna, nepefiiss pokoBoil mpenes, oH OyIeT NpogoJ-
XKaTb npubauxkartbes K Mapcy, nmoka He ynajer Ha ero no-
BEPXHOCTb.

[TpeBpamenne 3emsan B yMeHblleHHOe nogobue CarypHa
BOBCe HC Heu3dbexkHO. 3a MUJIHAPIbL JIET MOTYT NPOH30HTH
TaKHe U3MeHeHHs B COJIHEYHOH CHCTeMe, O KOTOPBIX Mbl He
uMeeM M mnpencrasjeHus. KoHew cucremb 3emas — JIyHa
MOXeT ObITb COBCEM He TaKHM, KaKUM H300paxaeT ero Teo-
pHsl NPUIUBHOH 3BOJIOLHH.

B3PEIB HAJ TYHI'YCCRKOH TAHTOH

Jlerom 1958 ropa rpynma COBeTCKHX Y4YeHBIX OTMpPaBH-
Jlach B TYHTYCCKYIO Tafiry, K MeCTy NaleHusl 3HAMEHHTOrO
TyHrycckoro mereopura.

Hecmotps na pasHopoxHoctb mpodreccuii (cpefn 4jieHOB
IKCMeAULUHH Obl1 TOMBKO ofnuH actpoHoM — M. T. 3orkuH),
yUYeHbIX 0GbefUHSI0 ofliee CTPpeMJIeHHEe: OKOHUATENbHO BHI-
SICHUTb OOCTOSITENIbCTBA MAaJ€HHsS MeTeOpHTa M, eCJH BO3-
MOXKHO, HaHTH ero OCKOJIKH.

B ToM, uTo Han TyHrycckoii taiiroii B 1908 roay mpoge-
TeJ METEOPHT, HHKTO M3 YYeHbIX He coMHeBaJjcs. Benb 3a
HECKOJIbKO MeCsiueB [0 OThe3la 3KCHeAHUHH MOCKOBCKHIL
actpodom A. A. §IBHenb B npo6ax MOYBbl, NMPHBE3EHHBIX
¢ Mecrta katactpodnl B 1929 ropy ewe JI. A. Kynnxowm,
BO3IVIABJSBUIAM MEPBYIO SKCMEJHIHIO, OOHAPYXHJ, KaK OH
3a49BWJ, MeJibyaiilllie OCKOJKH TYHTYCCKOTO MeTeopHTa.
B MHKpOCKONn yaasoch pPaccMOTPeTh KpOlleyHble IIapHKI
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IHaMeTpOM B COTble AOJH MuaiuMerpa. TakHe MIAPHKH
HHOTZla 06pasyloTCs NPHU noJere Hal JaHHBIM MeCTOM 3eMJH
KPYNHOro MeTeopuTa. TpeHHe o BO31YX, HenpephiBHas GOM-
6apauMpoBKa MeTeOpHTa BCTPEYHBIMH I[IOTOKAMH MOJIEKYJ
BO3AyXa pacKaJsioT MeTeopHuT. IToBepxHOCTb ero HauuHaeT
TJIaBHTbCH, @ COPBAHHble MOTOKOM BO3[AyXa GpbI3TH MeTeo-
pHTa OXJaXAaloTCs, NpeBpalllasch W3 pacKaJeHHBIX Kalle-
JieK B KpOllleuHble TBepJble MIAaPHKH.

3acreiBline Gpoi3rd Oblin Haligennl B 1947 ropy, B paii-
oHe nageHusi Cuxors-AsmnHcKoro Mereoputa. OHH NOXOXH
Ha WapukH, o6Hapyxenusle A. A. SIBHesewm.

Kpome Toro, B nouBe TYHIYCCKO# Taliru mocie TuiaTesb-
HbIX po3bickoB A. A. SIBHe/b Halles OYeHb MeJIKHe, Hempa-
-BUJIBHOH (hopMbl MeTajiHuecKue oCcKoJKH. CaMbiii 60/b1IOH
H3 HuX GBI JJIMHOH Bcero okoJsio 6 MuaauMerpoB. BHeline
OHHM HaNmOMHHAJH KOpsiBble MeTasyuueckue CTpyxKu. On-
HaKO XHMHUYeCKMHl aHa/u3, YKasblBajl, YTO B «CTPYyKKax»
conepxuTcst oT 7 1o 10 mpoueHTOB HUKeJIs, TOTZA KaK 3eM-
HOe KeJle30 COLEPIKHUT 3TOT 3/1eMEHT B KOJNHYeCTBe He GOJib-
we 3 mpoueHTOB. XUMHYECKHH COCTaB KCTPYKEK» MOJTYUHJI-
Csl OUeHb CXOJHLIM C XHMHUYECKHM COCTaBOM METEOPHTOB.

MoxHo 6bl10 AyMaTh, YTO 3arazka TyHIyccKoro Mereo-
DHTAa TeM CaMblM OKOHYaTenbHO paspemieHa. OxHaxKo 3TOT
BBIBOJl 0Ka3aJICsl MpeXAeBpeMeHHbIM.

Akcneauuus 1958 roma mowsa no nytu JI. A. Kynuka.
Ho yueHbIM He NpHINJIOCH UCHBITHIBATH T€ HCKIIOUHTEbHbIE
TPYAHOCTH, KOTOpble 32 TPH AeCATHJIETHS A0 HHUX NpeofoJe-
BaJ HEYTOMHMBIH HCCIeNoBaTeqb TyHIyCCKOrO METeOpHTa.
B nocenox BaHoBapa, pacnosoxennsit B 60 Kujiomerpax oT
MecTa MajeHHs METEOPHTa, YYeHbIX [JOCTaBHJI CaMOJIET.
BMmecto MmaneHbKOro nocejka, KakHM omnHucan BaHosapy
JI. A. Kynuk, yyeHsle yBuJeau 6JaroyCTpOeHHbIH, KYJAbTyp-
HBl}l pafOHHBIA LEHTP, KUTENH KOTOPOro ¢ GOJIBLIMM HHTe-
pecoM OTHEeCJHCh K 3KCMeAuiUu. MHOTHe M3 HHX OTJHYHO
nomHusu JI. A. Kyniuka ¥ nomoryu ydeHblM HpoGparbes
K MeCTy KaTtacTpodhl.

IOxuoe Gomnoro... To camoe, o6LIHpHOEe TaexHoe 60-
JIOTO, OKalMJIeHHOe CpPaBHUTEJbHO HEBHICOKHMH CONKaMH,
kotopoe Kysnuk cuurtan mectoM majeHus TyHrycckoro Me-
Teoputa. BhlpBaHHEIEe M3 3eMJIH BO3AYLIHOH BOJIHOH BeKo-
Bbie JlepeBbsl YKa3blBaJH CBOMMH KODHSMH HMEHHO Ha 3TOT
paiion TyHryccko#i taiirn. PaauanbHblii BHIBAJ TaexHOro
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«MepTBeii aecy 8 yenTpe TYH2YCCKOL KATACTPOQoL.

neca 3amerun Bnepsele JI. A. Kynuk. Takas xe KapTuHa
npefcrana nepej ria3aMH YYaCTHHKOB HOBOH 3KCIeTULMH.

[lpaBna, sa noJsBeka, NpoTeklliHe co AHA nafeHuss TyH-
TYCCKOrO MeTeopHTa, Tafira CHbHO H3MeHHJach. Mosogas
MOpOC/b 3aByaJupoBaJa cjaelbl KaTacTpodkl, i NoBaJeHHHIe,
06GOXKeHHble JepeBbsi He 6e3 TpPyAa MOXHO Temnepb OTHI-
cKaThb cpenn OyiHOH, MOJONOH PacTUTENBLHOCTH.

B cBoe Bpems JI. A. Kynuk oGciefoBan rnaBHbIM o6pa-
30M I0OXKHYI0O M IOr0-BOCTOUHYIO OKpecTHocTH lOHoro 6o-
jgora. TpynHocTn nepeiBHXKeHHs 1O Taiire M OrpaHHYeH-
HocTh cua He nossoaunun Kynuky o6cnegoBaTh pafion,
NPUMBIKAIOWHA C ceBepa M ceBepo-3anaia K [OxHomy 60-
aoty. K peluenuto atoit 3afaqu npexje BCero M MPUCTYNUIa
HoBasi SKCMeIHLHUS.

Ho nera 1958 roga xoe-KTo ellle COMHEBAJICSl B BLIBOAAX
Kyauka otaocutenbho lOxuoro 6osioTa. BrickasbiBasiuch
NpeANoJIOKeHHs], UTO METEOPHUT MOT yNnacTb B IPYroM Mecre,
rle-TO K CeBepo-3anajy oT paiioHa, HameueHHOTo KysnkoM.
[Tocie Toro Kkak HoOBasg 3KCHeZHUHs O0O6OLLIA BOKPYT
[IOxHoro 60J0Ta, COMHEHHS OKOHUYATEJNbHO paccesIuCh.
Beiogy Ha cBoeM NyTd yueHble BCTPETHJIH MOBasieHHble [e-
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peBbsi, o6pauieHHble KOPHAMHU K lOxHOMY Gosory. MmeHHO
B 9TOM MecTe, U HHIZe 60Jblle JOJKeH Obla ynacTb TyHryc-
CKHEl MeTeopHuT!

Acrponom M. T. 3orkuu Hawen u gpyroe He MeHee yOe-
JIHUTEIbHOE MOJATBEDPIKAEHHE TAKOrO BbIBOZA. Y MECTHHIX pa-
GOTHHKOB JIECHOrO X03sHCTBa OH cobpaJ crenualbHble Kap-
TBl, Ha KOTOPHIX INOLPOGHO OTMeuyeHp Kak CcTapble,
50—60-neTHHe HepeBbsi, TaK M MoJopgasi mopocab. Okasa-
Jock, uyTo B pafioHe IOxHoro 6osioTa U ero OKpPecTHOCTSX
CTaphlX, COXPAaHUBLIMXCS HA KOPHIO JepeBbeB OYeHb MaJlo.
34ech, Ha MeCTe BbIFOPEBLIEro H NMOBaJeHHOro Jeca, npeob-
JajlaeT MOJoJas Nopoc/b, TOTAA KaK BCIOJY BOKpYr pafioHa
KatacTpodrl BO3PACTHOH COCTaB Jieca HOCHT OOBIUHLLIE, HOP-
MaJIbHBIH Xapakrep.

OcraBanocs ybenutbcsi B ToM, uto IOxHoe Gosoto mpen-
cTaB/seT co0ol 3a60/04eHHble OCTATKH METEOPUTHOrO Kpa-
Tepa, nojgo6HOro TeM, KOTOpble, Hampumep, 06pa3oBaHbl
Apu30HCKHM MeTeopuUTOM HJH eule GOabLIUM HeGecHbIM
KaMHeM, YNaBLIMM Ha TePPUTODHH mosayoctpoBa Jlabpanop.

Ho Tyt yueHHM npuiioch BCTPETHThCS C HeOGBSCHUMON
3arajixof, B3BOJIHOBaBIlefi B CBOe BpeMs M YYaCTHUKOB
skcneaunun Kynuka, TwarenbHoe uccnenoBaHue aHa HOx-
Horo 6oJi0Ta, 3aMO/HsOLIEH ero pacTHTeNbHOCTH U Oepero-
BBIX MOYB CHOBAa M YK€ OKOHYATeJNbHO MOATBEPAHJIO TO,
B UeM ellle Y HEKOTOPhIX OCTaBa/iuch coMHeHus: IOxHoe 60o-
'JIOTO — 3TO He 3aTOIIeHHbIH MeTeOpHUTHhIH Kpartep. [IHo 6o-
JIOTa He UMeeT HMKaKHX CJe[JOB MOBpexjeHu#, ero Topos-
HO/l MOKPOB He HapylleH, a BO3pPacT pacTyLHX B HEM MXOB
npeBbinaer nsatbAecat Jer. CienoBarenbHo, [Oxnoe 60-
JIOTO MMeeT He KOCMHYECKOe, a UHCTO 3eMHOe MpPOHCXOXKIe-
Hue. Takue 6oJioTa SABJSIOTCS THIHYHBIM IPHPONHBIM 06pa-
30BaHHeM B palloHaX BeYHOH Mep3JOTh.

UTo e NPOU3OILJIO B TYHT'YCCKOH Talire paHHHUM YTPOM
30 utons 1908 rona?

MtuorouucnenHsle  oyeBMALB  Habmoganu  JeTAIHH
OCJIENIUTENbHO SIPKHH OTHEHHBIH Lap ¢ JJIHHHBIM CBETAILIHM-
csi xBocroMm. IlocsemoBaBuiuii 3a 3TUM B3pHIB 10 CBOei
MOIUH He yCTyMaJ aTOMHOMY. BekoBble J€peBbsi TYHI'YCCKOH
Talry ObLTH BbIpBAHB C KODHEM H [MOBaJje€Hbl B paauyce
30 kuJOMeTpPOB OT leHTpa KartacTpodel. I'poxoT B3phiBa
GbLT CJBILIEH HA PACCTOSIHHH COTEH KHJIOMeTpOB OT Bawo-
Baphl, a OTHeHHHIH CTOJ6, MONHSBLIMACA Hal TYHTYCCKOR
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Taiirof, Ha6monanu B KupeHCKe, TO eCTb C PpacCTOSHHA
okoJsio 400 xuaometpos. CoTpsiceHne MOouBH GbIIO OTMEYEHO
Ha BCeX KPyMHEHNIHX CefiCMOJIOrMYeCKMX CTAaHLUHSAX MHpa, A
BO3AYIIHAsl BOJIHA, 3aduKcHpoBaHHas pnaxe B JIOHIOHE,
ABaxabl oboulna 3eMHON wap!

KakoBbl e MoOriu GbITh MPUYHHBI CTOJb MOIIHOTO
B3phIBA?

Ec/in orpoMHbIfl METEODHT BECOM B THICSYU TOHH C KOJIOC-
CaJlbHOH# CKODOCTbIO B AeCATKH KHJIOMETPOB B CeKyHIy YAa-
psieTCsl O TMOBEPXHOCTb 3€MJIH, TO Heu30eKHO NPOHCXOLHT
cunpHefinit B3pniB. Kak yxe roBopuaocs, nph ynape
0 3eMJII0 KPHCTaJJIHuecKasl pellleTKa MeTeOpHTa MTHOBEHHO
paspymaetcs H OCBOOOXKIeHHble OT CBsi3efl MOJEKYJhl
MeTeopuTa 00pasyloT KakK Obl 4pe3BbIUAHHO CHJILHO CHKAThIH
ras. ['as 3TOT CTpeMHTENbHO PACIIMPSETCSs, YTO PABHOLEHHO
B3PHIBY. JHeprus B3pblBa, TakKMM 00pasoM, fIBJsieTCsl Ipe-
06pa30BAaHHOH KHHeTHYeCKOil 3Hepruefl mnajaloliero Me-
TeopHTa.

Ecau 6b1 TyHrycckuit MeTeopuT HMeJs Maccy B COTHH Tbl-
CY TOHH W Bpe3ascs B 3eMJIO CO CKOPOCTbIO B HECKOJIBKO
JIecsITKOB KHJIOMETPOB B CEKYHAYy, TO NMPH ylape MeTeOpHTa
O 3eMJII0 Npousolles 6bl YYXOBHIUHBIE MO MOLIHM B3PHIB,
BIIOJIHE CPABHUMBIl CO B3pbIBAMH QTOMHBIX H Jaxe BOJLO-
ponHbIX GOMG.

Ho rnaBhas 3arapka TyHryccKoro Meteopura B TOM H
3aKJ/1049aercs, 4YTO TOBEPXHOCTH 3eMJIH OH He NOCTHT H yAapa
0 3eMJ110 He mocJjenoBajo. He noneteB no nosepxHoctu 3eM-
JIH, METEOPUT B30pPBaJCs B BO3AYXe HAJ TYHT'yCCKOH TaHro#,
Hau ToyHee — HaJ IOKHBIM 6OJIOTOM.

Tonbko B3pHIBOM B BO3AyXe MOKHO OOBbSICHHTb HEKOTO-
pole MOAPOGHOCTH  KartacTtpobl, OOHApy:KeHHble ellle
JI. A. KyiukoM ¥ MOATBepKIEHHble HOBOH 3KCleguuuer.
Peub ujer o Tak Ha3plBaeMOM MepPTBOM JecCe, COXPaHUBIIEM-
csi B caMOM LeHTpe KaTacTpodnl, Mo GeperaM H OKpanHam
IOxHoro 6os0Ta. ATH OrosIeHHbIe, KaK TesaerpagHble CTONGH,
HO CTOfIlIMe HA KOPHIO H OOCOXKIKEHHble NePeBbsl OCTAJIHCh
HeloBaJeHHbBIMH JIKIIb IOTOMY, YTO BO3JAYIIHAs BOJIHA INPH-
IIJa Ha HAX He OT MOBEPXHOCTH 3eMJIH, a CBEPXY, C BO3AyXa.
Hanpasnenue cTBOJMIOB oOKasajoch MOYTH MePNEHAHKYJSP-
HBIM K (POHTY B3DLIBHOH DBOJIHbI ¥ TMO3TOMY [MOC/eLHss
cMmorJia Julib 060ApaTh JIHCTBY, CJIOMaTh BETBH, HO He MO-
BAJMTb JlepeBbsi. B cTOpOHe e OT MecTa B3pbiBa yAap BO3-

55



AYUIHOH BOJIHBI TpHLIENCS
Ha JiepeBbst cOOKy, TO eCThb
B HamnpaBjeHHH, TIOe HX
CONpPOTHB/SIEMOCTh  BHeMI-
HeMy BO3[eHCTBHIO 3HAUH-

TeJIbHO cnabee.
[To npeaBapuTeabHLIM,
AOCTaTOYHO TPYGBIM OpH-
€HTHPOBOUYHLIM  IOJCYETaM
H. T. 3otkuHa, B3pHB Npo-
H3olesq Ha BHICOTe 2—
3 kusaometpos. Temnepary-
pa B3puIBa Gbljla TaK BBICO-
Ka, YTO BeCb CTaphlif Jec B
pafioHe KaTacTpodbl 10 CHX
nop XpaHUT Ha cebe caenbl
CHJILHOTO, HO KpaTKOBpe-
MeHHOTO oxora. Kpome To-
ro, aHaJu3 o0O60XKKeHHBIX
JlepeBbeB M0Ka3aJ, 4To, Mo-
BUAMMOMY, 38 MI'HOBEHHBIM
«JIYYHCTBIM» O0XKOTOM [O-
clenoBan Gosee HJUTENb-
HBIH# JleCHOH noxap, oXBa-
Moanodas nopocas nocreneuro THBIUME HE TOJBKO CTBOJIBI

3aryuiesvieaeT caedbl KATACTPOGoL.

JepeBbeB, HO M HUX KOPHH,
K 1oro-Boctoky ot HOxk-
Horo 60JI0Ta MOBAaJeHHBIA JieC PpAacXodUTCs JJIHHHBIM
BEepoM, yroJ CXOXIeHHs KoToporo 6/u3oK K 60 rpamycam.
TyHrycckuil MeTeopuT Jetes cO CBEPX3BYKOBOH CKOPOCTBIO
M, HeCOMHEHHO, 00pa3oBbIBal B BO3[yXe TaK Ha3blBaeMble
6aJsscTnueckue BoJHBL. Ecin BeepooGpa3HbIl BhIBaJ Jieca
paccMaTpHBaTh Kak pe3yJbTarT AeldcTBHS OaJsIMCTHUeCKOMH
BOJIHBl, MOXHO, TO0Jb3ysAch (OpMyJNaMH a3pOAMHAMHUKH,
NOACYHTATh, KaK 3TO CAeJdaJ H3BeCTHbIH as3pOAHHAMHK
A. 10. MoHoUKOB, 4TO IOJIET METEOPHTa NPOHCXOAUI C pe3-
KUM TopMmoxenuem u Hapn IOxHbIM 60/10TOM ero cko-
pocTs cHu3uJach no 700 merpoB B cekyHay! Eciu 6bl ¢ Ta-
KOl CKOPOCTbIO METEOPUT Bpe3ajics B 3eMJI0, TO IJs TOro,
yTOGEl TPOM3BECTH HabjofaeMble B Talire paspyuie-
HUs, OH JOMXKeH GblT Gbl 06jagaTh Maccodl B MHJJIHAPIH
ToHH! Kyna xe Torga HcYe3 CTOJb OTPOMHBIH METEOpPHT?
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[ToueMy He coxpaHunOCh HUKAKHX CJIENOB ero yaapa
0 3eMJII0?

MoxHo ocnapuBaTh BbiBogel A. 0. MoOHOLKOBa — OH
NONBb30BAJICS CTapeiMU TomorpaduuecKHMH KapTaMu, THAe
KOHTYDBI MOBAJEHHOr0 Jleca yKasaHbl HeTouHo. Ho ocraercs
B CHJ/Ie I'JlaBHAs 3arajka: 4TO 3aCTaBHJIO KOCMHYECKOE TeJO
B30pBaThCsl B Bo3Ayxe HaA [OxHBIM Gosi0oTOM?

Benp 3mech npousouren He OOBIYHBIH, MOCTENEHHBIH pac-
naj MeTeopuTa, Kakoi, HanpuMmep, HabJaonancs B 1947 rony
y Cuxor3-AJIHHCKOrO MeTeopHTa, KOTfa 3TO KOCMHYECKOe
TEJIO ¢ MepBOHAYaJbHOH Maccoil B MHOTHe COTHH TOHH OyK-
BaJbHO DPa3BajHIOCh NOJ YyAapaMH BO3AYUIHBIX CTpy# Ha
MHOXeCTBO CPaBHHTEJNbHO MeJKHX OCKOJKOB. [Ipu Takom
pacnaje MeTeOpDHTa HHKaKHX B3PHIBOB He MPOMCXOMMT, a
OCKOJIKM MeTeOpHUTa B BHJE «METEOPHTHOTO MOXKIsI» BCE Ke
JNOCTHTAIOT MOBEPXHOCTH 3eMJH, 00pa3yss MHOTOYHC/IEHHBIE
METEOPHUTHbIE BOPOHKH.

Passe noxoxe Bce 3T0 Ha Katactpody B TYHT'YCCKOM
taiire? [laxe uepe3 mATbIAECSAT JeT KPYIHbe OCKOJKU MeTeo-
pHTa DOJKHBI GBbIJIM COXPAHUThCS — Beb HALIJIH XK€ OCKOJI-
KH MeTeOpHTOB B Apu3oHcKOM u JlaGpanopckoM KpaTepax,
XOTS NajJeHHe CAaMHX METEOPHUTOB NPOH30LILIO0, 0-BHAHMOMY,
THICSAYH JIeT Hasal.

HoBas sxcmeguuusi B3sia OKOJIO COTHH NpPOG MOYBHI
B paiione IOxHoro Gosota u ero okpectHocredl. [IpeaBapu-
TeJILHBIH HX aHa/IHM3 JaJ OTPHULATEJNbHBIA Pe3yJbTaT: HHKa-
KHX OCKOJIKOB TYHT'yCCKOTO MeTeopuTa B HHX He HaHMAeHO.
[To3xke BBISICHHIOCH, UTO M KYCOYKH BellleCTBa, HalJeHHbIQ
A. A. SIBHeneM, BOBce He sIBJSIIOTCS OCKOJMKaMH TyHryccko-
ro Mereopura. 3gech Gblia HOmMylleHa JocajHas oMIHOKa.

OsHaualoT Ju BCe 3TH YyAHBHTeNbHBIe (AaKTH, YTO B
1908 rony B 3emMHO#it aTMocthepe npousolles aTOMHBIH B3phIB
noTepneBlIero aBapHi0 MapCHAHCKOTO KOCMHUYECKOTO KO-
pabasa? Taxkoro pojaa rumoTe3y yxKe MHOro JeT OTCTaMBaer
M3BECTHHIH coBeTCKuil mnucatenb-¢pantact A. 1. Kasanues.

To, uto 3emss He efuHCTBeHHass BO BcesneHHo#l oburenb
JKH3HH, 3T0 Geccrnopuo. Ecin maxke B mpelenax COMHEYHOH
CHCTeMbl HeT APYrHX oOUTaeMbIX IJ1aHeT, TO CyLIeCTBOBaHHE
N/1aHEeTHHIX CHCTEM BOKPYT APYrHX 3Be3Jl MOXKHO CUHTATDH He-
coMHeHHbIM. HeckosbKo JieT Hazan Mexk3Be3IHble NepesieThl
Kasa/juch HepeanbHbiMH, Ho Temepb, Korna paspaboraHbl
OCHOBHI TeOPHH (DOTOHHBIX paKeT — KOCMHYeCKUX Kopabueii
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Gyaylero, cnocoGHbIX NPeooeBaTh Mex3Be3fiHble 6e3dHbl
CO CKOPOCTbIO, NMOYTH PABHOM CKOPOCTH CBeTa,— M KOTJa yXKe
Jeralor Bokpyr CosHLA MCKYCCTBEHHblE MJaHeThl, MOJOXKE-
Hue u3MeHusoch, Hawm, obGutatensaM 3eMsau, uHble nJaHeT-
Hble CHCTeMbl YK€ He KaxyTCsl HeJOCTHKUMbIMH. JIas myTe-
LIeCTBUS CPell 3Be3] He TPeOylOTCS KojoccajbHbIE MpoMe-
KYTKH BpeMeHu. Mcnonb3ys addext 3amennenus BpeMeHH,
BBITEKAIOWUHA U3 TEODUH OTHOCHUTEJILHOCTH H MpPOBepPEeHHBIH
Ha onmiTe, MOXKHO NOCTHYbL AaKe Haubosee fajieKHX U3 Ha-
OJ101aeMbIX TaJaKTHK 3a BIOJHe MpHeMJeMble AJs 4YeJso-
BeKa CPOKH — [ABa, TpH AecsTKa Jer!

MoxHo /i 3apaHee NPHUHLUMIHAJALHO OTPHLATH TO, HTO
pasymHble o6uTaTeJu APYTUX IMJaHETHBIX CHCTEM OCYlle-
CTBHJIH MEXK3Be3JIHble MepeseThl, KOTOphe Yes0BeyecTBO
cobupaercss COBepPLIUTb TOJNBKO B Gyayuem?

[Tpuner Ha 3emuai0 ynpaBaseMOro KOCMHYECKOTO KO-
pabss ¢ Apyrux MJIaHeT WJH, MO KpaliHe#dl Mepe, H3 IPYTHX
MJIaHeTHBIX CHCTeM NMPHHUHUNHAJAbHO Bo3MoxkeH. Huuero et
HEeBEPOSATHOTO U B TOM, YTO I[IPU MOCaJKe C HUM MOIJa Npo-
H30HTH aBapHs, 3aKOHUMUBIIAACSH TePMOSIAEPHBIM B3PLIBOM.

B3phriB KocMuueckoro kopabJsi XOpoulo oGbsICHAET Mac-
wra6 Hab/01aeMblX pa3pylleHuii, a rmaBHoe — TOT, Tenepb
yXe HeCOMHeHHBIH, «akKr, 4To KaTacTpoda MpoHusollIa
B BO3]yXe.

He uckmioueHo, uto Haj TyHTycCKoil Taiiroii B3opBaJcs
MeTeOpUT HeOOhIYHBIX COCTaBa H CTpOeHHs. MBI ellle caull-
KOM IJIOXO 3HaeM BCe BO3MOXKHbIE NYTH BbIACJECHHS U3
BellecTBa aTOMHOH 3HepPruu, 4to6bl NMPHUHUHNHAJILHO OTPH-
11aTh BO3MOXKHOCTb aTOMHOTO B3pbiBa MeTeopuTa. ATOMHas
SHepTusl CKpbiTa B JIOOOM BelleCTBe, a He TOJbKO B ypaHe
nan nayroiud. Co BpeMeHeM, BepOSITHO, ee Hay4yaTcsl Bbl-
HenaTh JaKe M3 Jucra oObIKHOBeHHoH Oymaru, Bpoje TOHi,
Ha KOTOpO#l HameuaTaHbl 3TH cioBa. Moxer ObiThb, TO, UTO
KOTJla-To MCKYCCTBEHHO CHeJiaeT ueJOBeK, MHOTAA, NPH He-
KOTOPHIX YCJIOBHSIX, €CTECTBEHHO MPOUCXOAUT B IpHpOLe.
He npousomuno nu 310 ¢ TYHryCCKHM METEOPUTOM, KOTODHIH,
6eccropHo, SIBASIETCS YHHKaJbHBIM HeOeCHbLIM TeIoM?

B 1960 rony Ha BcecolosHoil MeTeopuTHOH KoHdepeH-
uuu B Kuese akanemukom B. I'. ®eceHKOBEIM U APYTHMHU CO-
BETCKHMH yueHbIMH Gbla BLLABUHYTA TUIIOTe3a O TOM, 4TO
B BO3[yXe HajJ TYHIYCCKOH TaHro# B30pBa/loCh AP0 He-
GoJblIOH KoMeThl. Kakas M3 THUmore3 cOOTBETCTBYeT AelcT-
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BUTE/IbHOCTH, OKOHYATeJNbHO pelIHThb elle Heab3s. HyxHbl
HOBble 3KCMEAHIUHH U HOBble (QaKTHI.

AHanu3 Ha pagMOaKTHBHOCTh IMPHBE3EHHBIX H3 TalirH
MaTepHaJiOB I03BOJMT pelUTb BONPOC O TOM, HOCHJ JIH
B3DLIB HAaJ TYHI'YCCKOH TaWrofl aToMHBIH XapakTep.

Bo Bcskom cayuae, saragka TYHTYCCKOrO MeTEOpHTa,
3TOT0 YHHKAaJbHOTO $IBJIEHHS NPHUPOJIBI, OCTaeTcst MOKa He-
PasrajgaHHo#.

9TO v E TAKOE TERTHTHI?

OHu JiexxaT nepefo MHOH — CTpaHHbIE CTEKJSTHHBIE OCKOJI-
KH, TPYLIeBHAHBle M LHJHHADHYECKHE, OKPYTJ/ble H OBajb-
Hple. OHM HANOMHHAIOT KyCTapHble OYCHl, APYrue MOXOXKH
Ha Kakue-To Ge3/eNyIIKH U3 TeMHO-3€/JeHOr0 CTeKJa.

DT crpaHHble 06pa30BaHUSl HA3bIBAIOTCS TEKTHTAMH.
HekoTopble U3 yueHbIX CYMTAIOT HX CTEKJISHHBIMH METEOpH-
TaMH, XOTSl H3BeCTHH (PaKTbl, TOBOpSIIHE, NMO-BHIHMOMY,
B [10JIb3y 3€MHOTO NPOUCXOXKAEHUS TEKTHUTOB.

B ornnune oT OOGLIMHBIX METEOPHUTOB, CpPEIH KOTOPHIX
BCTPEYAIOTCS] 3K3eMIJIPL BECOM B COTHM M THICAYM TOHH,
TeKTHTbl HeBeJHMKU. DOMBIIMHCTBO M3 HUX BeJIMUHHOM C Jec-
HOH OpeX M BeCSIT HECKOJbKO HecsiTKoB rpammoB. CaMble
6osbllle H3 TEKTUTOB NOCTUTAIOT pa3MepoB KypHHOro siina
NpH Bece OKOJIO MOJYKHJIOrpaMMa.

Texktuthl BuepBble OblIH OGHAPYXKEHBl OKOJMO JABYXCOT
JeT HasaJ Ha TeppUTOPHH coBpeMeHHOH UYexoc/oBakui,
B OKPeCTHOCTSIX peKH BuaraBel. MecTHble KpecThbsiHe, 06pa-
OaTbiBasl 3eMJI0, «BHIMAXUBAJNM» HA €€ MOBEPXHOCTb YIUBH-
TeNbHblE CTEKJSIHHble KaMeLIKH HEeMOHSITHOrO MPOHCXOXKJe-
Hus. Mx mandoBany, U TOrna CTeK/AsSHHBIN KaMelleK CTaHo-
BHJICS OJIeCTAILMM H KPacHBHIM, C IVIaLKOH TeMHO-3eseHOH
NOBepXHOCTbIO. M3 TEKTHTOB CTaf M H3roTOBJATH OYChl M
LpYTHe YKpalleHHs, NONb30BaBIIHeCs ycrnexoM y GOreMCcKHX
JeBYIUEK.

[To3xke TekTHTHl ObLIM HafileHnl W B APYTHX palioHax
3emJsn. BHelllHe oHM OyeHb HanoOMHHaJH GOreMCKHe XpH30-
JIHTBI, HECKOJIbKO OTJIMYafCh OT HHUX TOJIbKO OKPaCKOMH.

Yapas JlapBuH BO BpeMs KPYroCBETHOrO NyTelLIeCTBHSA
Ha Kopabse «Burab» B 1884 rony o6HapyXKH/ TEKTHUTH Ha
octpoBe Tacmaunus. Cumras TeKTHUTH 3eMHbLIMH o6pasoBa-
HuAMY, JlapBHE OmHCa/l UX.KAaK PA3HOBHUAHOCTh BYJKaHmye-
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Bor onu, TexrureL.

cKHX 60M0, BbIOpachiBaeMbIX M3 KepJsl BYJKAaHOB BO BpeMs
U3BEePIKEHHUSI.

[Tozanee B 30/10THIX POCCHINAX H APYrHX MecTax ABcTpa-
JHUHACKOro MaTepuKa ObIIM HalileHbl TEKTHTHI, NOPA3HBLIHE
yueHbIX cBoell HeoOblYHOH (opmoil. ONHM H3 HHMX HAIOMH-
Ha/u TNYyroBUUbl, JApyrue ObLIM YAHUBHTENbHO [OXOXH Ha
rpubbl, TpeTbU — Ha MecouyHble yachl. KMmesauch 3aech H
nosible CTEKJSHHbE IIaphl BeJAHYHHOH ¢ s6JI0KO MpPH TOJ-
IIHHe CTEHOK Bcero 1 MuaJauMerp, Kak OYATO KaKo#-To
IWYTHHK BBIAYJ M3 NPHPOJHOTO CTEKJa HeKOTopoe mopobue
MBLJILHOTO My3bIpsi!

Crek/IsiHHBIe LIApbl, KaK BIOCAEACTBUM OKa3asoch, He
SIBJISIIOTCS HCKJIIOUMTENbHON MPHHAEXKHOCTBIO ABCTpaJIuH.
TexTuTsl Tako#l crpanHo# (GopMbl ObIIM HAUAEHB HA MHOTHX
octpoBax Madafickoro apxumnenara.

Cpenu TeKTHTOB BCTpeYAIOTCS 3K3eMIUVISPHl passHyHOIl
okpacku. Kpome TeMHO-3e/1eHbIX, HAMOMHHAIOIIHKX MO LBETY
OyTbIJIOYHOE CTEKJNO, H3BECTHBl TEKTHThl KODHYHEBaThle H
Aaxke yepHble. BHYTPH HeKOTOpBIX M3 HBX, HaHAEHHHIX Ha
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octpoBe TacManHs, BUAHbI CKONEHHs KPOXOTHBIX METaJIH-
YeCKUX LIAPHUKOB Kese30-HHKEJeBOro COocTaBa.

Tektutel BeTpeyaroTcsi OGBIYHO 3aJieXaMH, OXBaThIBAIO-
LWHMH CpaBHHUTENbHO HeGosbluoft pa#ion, Hafizensl Takue
3aJIe}KH TOJILKO B HecKosbKux crpanax. B CCCP pmo cux nmop
He OOHapyXeHO H¥ OJHOr0 TEKTHUTA.

XMMHUYECKH#l COCTaB TEKTHUTOB H3yudeH Xopowio. B Hux
npeo6ianaer tak HaspiBaemasi KpeMHekucsaora (SiQO;), no-
CTHramouiass B OTAeNbHBIX 3K3eMmispax 90 npoueHTOB OT
06I1ero KOJMYecTBa XMMHYECKHX ajaeMeHTOoB. [IpuMepHO Ta-
KOe Xe NMPOLEHTHOe COAepXKaHHe KPEeMHEKHCIOThl HMeeTCsi
H B OObIKHOBeHHOM crek/ae. Ho B oTsinume or mocjenHero
BSI3KOCTb TEKTHTOB BECbMa BeJIMKa M HAMOMHUHAET BS3KOCTh
HEKOTOpPhIX MeTeOpUTOB. Bo3MOxkHO, uTO 3TOT (pakT 06BSsIC-
HAIETC MEHBbIUMM COJeprKaHHeM MLIea04Yd H OOJbIIUM CO-
JepXKaHHeM IJHHO3eMa B TEKTHTAX 10 CPaBHEHHIO C 3eMHBIM
crekyoM. Temnepartypa mNJaB/ieHHS TEKTHTOB OJH3Ka K
1400 rpanycos, Toraa Kak oGHIKHOBEHHOe CTEK/J0 HauyHHAeT
MJIaBUThCSl OpH TeMiepatype okoso 1250 rpamycos.

Ha noBepXHOCTH TEKTHTOB IJ1a3 Jerko pas/jnuaer CKJaal-
KM, MOpIUHHBE M YrayG6/eHusi, HECKOJbKO HaMOMHHAIOIIHE
Te, KOTOpble Ha6JMI0Aal0TCs Y OGbIYHBIX MeTeopuTOB. HekoTo-
pble yueHble paccMaTpUBaJK 3TOT (AKT KaK OJHO H3 1OKa-
3aTeJbCTB KOCMHUYECKOTO NPOUCX0XKAEHUS TeKTUTOB. [Toucku
TAKOro poja J[A0Ka3aTeNbCTB BIOJHE YMECTHHl, TaK Kak
HUKTO U HUKOTrZa He HabJlofa/ MajeHHsl TEKTHTOB.

ATo, KOHEYHO, BOBCE He 3HAUMT, UYTO KOrJa-HuOYyIdb Takoe
nafeHue He craHer Ha6/aonaeMblM ¢akToM. Belb H3BecTHO,
4YTO B TeUeHHEe [OYTH MOJyTOpacra JeT Iej CHop o Mpo-
HCXOXKIeHHH Tabi0Obl, HalinenHol B XVII Beke B Cubupu
pycckum axkaaemukowm IT. IMannacom. Ho, korna B 1902 rony
NPOM30LLIO HA IV1a3ax y MHOTHX OYeBHALEB MNajeHHe MeTe-
OpHUTa, KOTOpHIH notoM ObL1 HafileH U OKa3aJjcs Mo npupone
cxonHbiM ¢ [lannacoBoil rabi6oii, KocMudecKass NPHPOLA
najnacuToB 6bla JOKasaHa.

B nocnenHol0 YyeTBEepPTh BeKa BHHMAaHHE YYeHBIX [MpH-
BJIEKJIH CTeKJsIHHble 06pa30BaHUsl UHOTO THIA, YeM TEKTHTHI,
HO, BO3MOXKHO, CBSI3aHHble C HUMH OOLIHOCTbIO MPOUCXOKAE-
Husg. Peub uier o Tex Kyckax CTekJa, KOoTopbie Oblin oOHa-
PyeHb B HEKOTOPHIX MeTeOPHTHHX KpaTepax. Bce omum,
Ha3BaHHble CHJIMKAr/JaacoM, HMEIOT OCKOJNOYHYIo (OpMy H
B QT/IHUHE OT TEKTHTOB 00/1a/lal0T CBETVIOH OKPACKOH H 60Jib-
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wefl npospauyHocThio. To 06CTOATENBCTBO, UTO MHOTHE M3
HUX OblaM HafiAeHbl BOKPYr W BHYTPH MeTEODHTHBIX KpaTe-
pOB, 3acTaBHJO JAyMaTbh, UYTO CHJHKArjac MpeicTaBJser
co6ofl KYyCKH TepenaBJeHHOr0 3eMHOro KBaplleBOro recka.
Bricokasi Temnepatypa, Hen36exKHO BO3HHKaOILas TpH YAape
0 3eMJII0 KPYNHOTO MeTeopHTa, paclaB/sieT HeKOTOphle H3
3eMHBIX TOPOJ, YTO H NMPUBOLUT K 00pa30BaHUIO 3TOrO eCTe-
CTBEHHOT'O CTeKJa.

Jl1o6onbITHO, YTO B KYCKax CHJHKarsaca, HafileHHOro
B apaBUHCKHX METEOPUTHHIX KpaTepax, NPHUCYTCTBYIOT MeJlb-
yaifiline KeJje30-HUKejeBble IaPHKU, OYeHb OXOXKHe HA Te,
KOTOpble BCTPEYAIOTCS M B TEKTUTaX. B0O3MOXKHO, 4TO B MO-
MEHT B3pbiBa KeJe30-HHKeJeBOr0 MeTeOpHTa ero Mesbyaii-
lIHe paclJaBJ/eHHble MeTajHuecKue OpBLI3rH CMeIlastCh
C pacKaJeHHbIMH XUIKHUMH MaccaMH KBaplleBOTO IecKa H
06pas3oBa/iu TO, YTO Mbl Ha3blBaeM Telepb CHJIHKArJacoM.

Bonbiine 3anexu cuiaukariaca 6ol Haiimenol B 30-X
rofgax TeKyllero crojetus BJlupuiickolt nmyctoine. OHM 3aHU-
MamT OBaJbHyH [JIOIIAAb C HAWHOOJBLINM JHAMETPOM
130 u nauMenbmuM 53 kujaomerpa. B 200 kujaomerpax ot
3THX 3anexell OblNKM HalJeHbl MHOTOYHCJIEHHblE KYCKH Ta-
KOro Ke CTeKJla BMeCTe CO CTeKJSIHHbHIMM HAaKOHEUHHKaMH
KONHUHA, KBApPUHTOBHIMH TONOPAMH M APYTMMH KaMeHHBIMH
OpyIoHsSIMH ApeBHHX obOuTaTeneld 3TOH MeCTHOCTH.

Kazanock 6b1, B paltoHe 0OHIbHBIX 3aJieKell CHIMKaraaca
AOJIKHBl ObIIM HaXOJNUTbCS OTPOMHble METEODHUTHBIE Kpa-
tepel. OfHAKO camble TIIaTelbHble NMOUCKH He YBeHYasHCh
ycrexom. He Oblo 3lech HalAeHO W HHM OJHOTO TEKTHTA.
CBsi3b MeXAy CHJAMKAarJaacoM H TeKTHTaMH OCTaeTrcsi He-
BHISICHEHHOH,

HekoTopele TEKTHTH BCTPEYAIOTCSl B HeCKe W IVIHHE Tpe-
THYHOH 3noxu. [ pyrue Gbliu HafileHH B JIeAHHKOBLIX OTJIO-
#eHusax. [To MHeHHIO CTOPOHHHKOB KOCMHYECKOI'O MPOHCXO-
JKJEHHS TEKTHTOB, CTEKJsSIHHbIE METEOPHTH HEOXKUIAHHO He-
CKOJIbKHMH POSIMH BbINaJH Ha 3eMJII0 MHJIJIHOHBI JIeT Ha3al,
B KOHIE TPETHYHOTO HJIM Hauaje 4eTBEPTHYHOrO MepHOIA
Hale#d sphl.

C Apyro#i CTOpOHEI, CXOACTBO TEKTHTOB € CHJIHKAr/JacoM
3acTaB/sieT MHOIMX CUHTATb TEKTHTHl NMPOAYKTOM Mepernias-
JIEHHSl 3eMHOro Mecka Upy MaJeHuy Ha 3eMJI0 B AaJNEKOM
NpOILIOM KPYNHBIX MeTeOpUTOB. PaspylinrensHoe nefictBue
BOIbI ~H BETpa CTEPJIO C «/IHLA» 3eMJH Clellbl JPeBHHX
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METEOPUTHBIX KPATEpOB U Pa3pyLIUIO faxKe OCKOJKH Mereo-
putoB. Ho BecbMa cTofiKue K 3THM MOTPSICEHHAM, CTEKJISH-
Hble TEKTHTHl COXPaHHJHCh OO CHX MNOp Kak 0e3MOJIBHbIE
CBHJETENH KOT[a-TO NMPOHCXOAMBIUMX CTOJKHOBEHHH MeTeo-
pHTOB ¢ 3eMJell.

HenaBno coserckuit uccnenosarean JI. I1. Mauiora,
McCIedyss XMMHYECKUH COCTaB TEKTHTOB, Halles, YTO B HHX
KOJIHYUeCTBEHHble OTHOLUEHUS HEKOTOPLIX 3JeMeHTOB (¥Ke-
Ne3a, KobGanbra, MeAH, HHUKeJss H JAPYTHX) OUeHb CXOXKH
C TAKHMH K€ OTHOLIEHHSIMH B 3€MHBbIX OCaJOYHBIX NOPOAAX,
HO 3aTo De3KO OTJHYAIOTCA OT TeX OTHOLIeHHH, KOTOphie
HabJ04al0TCs B KaMeHHBIX METeOpHTax. IDTOT pe3yJabTaT
FOBOPDUT Kak OYATO O 3€MHOM MpPOHCXOXIEHHH TEKTHTOB.
K Tomy ke Bo3pact uX, omnpelesNeHHblH HelaBHO, OKa3aJjca
COBCeM HeGOJIbIIUM — BCETO OKOJIO JeCATH MHUJJIHOHOB JIeT.
Mexny teM GOJIBUIMHCTBO OGBLIYHEIX METEOPHTOB MMeeT BO3-
pacT B JeCATKH U COTHH pa3 GONbLINA.

Taxk uto xe Takoe TeKTHUTHI? OTBET Ha 3TOT BOMpPOC A0
CHX MOp He HaHMeH.

HOHIAHETA ®PAI9TOH

B xaure nox Ha3BaHueM «MeraMopgo3bl», HANHCAHHON
3HAMEHHTHIM ApeBHepHMCKUM nosToM OBHaMeM, paccKashl-
BaeTCsl C/aeayiollas HCTOpHS.

«Korpa-to, naBHbIM NaBHO, B He3amaMsTHble BpeMeHa,
y I'ennoca — 6ora CosiHLIAa — GBI CHIH, 10 MMeHH Pas>ToH.
OnHaxabl oguH U3 poacTBeHHHKOB PDa3ToHA, HacMexasch
Hal HHM, CKasaJn:

— He Beplo 1, uTo THI CBIH Jyue3apHoro Gora Ienunoca.
Martb o6manysa tebs. Twl npocToff cMepTHBIH.

O6unencs ®astoH u, pasrHeBaHHbIH, M106exKaja BO 4BOpel
6ora Cosnua. Msymuresnen 6bl1 3TOT ABOpel: AUBHO yKpa-
LIeHHBIH 30J10TOM, cepe6POM U IparoueHHbHIMH KaMHSIMH, OH
HCKpPHJICS BCeMH LiBeTaMH paayru. Ha BesnukoJsiemHOM TpOHe
B NIypNypHO¥ ojlexk e Boccefan cam l'eanoc.

[MTan K ero moram ®asToH H pacckasan eMy O CBOek
ropbkoii obune.

— He mjaus, ®aston, — ckasan [eanoc, — math He
coarana te6e. Tl Mofi CbiH M, €CJH COMHeBaellbCs elle
B 3TOM, TPOCH y MeHs 4YTO XOuellb— KJSHYCb, HU B YeM
TeOe HE OTKAXKY.
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He sanymbtBasich, NbIIKHE 10HOLIA MOMPOCHA CBOEro OTA
paspellnTh eMy MPOKaTHTbCS MO HeOy Ha TOH OTHEHHOH
KOJIeCHHIle, HA KOTOPOH KaxKIblH AeHb e3nua [eanoc.

YikacHyJ/cs Jgydye3apHbiil 6or 6e3yMHOMY KeJlaHHIO CBO-
ero coiHa. Cran oH yrosapuBath dasToHa 0OTKa3aThCsl OT
CBOeH mpochbOBkI.

— Tlonymait cam, — y6exnan ero Iennoc, — HeGecHast
Jopora Tpy/lHa u onacHa. BrauaJjie oHa Tak KpyTa, 4TO Laxke
MoU KphliaThle KOHM efBa B36upaiorcs mo Heil. Ilocepe-
JAHHE OHa HJET TaK BHICOKO Haja 3eMmJeil, yTO AaKe MHOf
OBJIaJieBaeT CTpax, Korga OTTyAa CMOTPi0 1 Ha 3emJio.
B KoHlle e NMyTH JOpOra CTPEMUTENILHO OMNYyCKaercs K CBS-
weHHbIM GeperaM OkxeaHa, H HHKTO, KpOMe MEHS, HEé CMO-
JKeT yaepxKaTb HeCyIlylocsi BHH3 KosecHuuy. Muoro u apy-
I'HX yxacoB xpuer Te6st, cblH MO#. Eciu TH yKJIOHUIILCH
B CTOPOHY CO CBOEro nyTH, TeSsi pacrep3aer sipocTHbI Jles,
HJIH TPOH3HUT pOraMu pasbsipeHHbIH Tesel, WJIH, HaKOHell,
THl CTaHellb XXepTBofi uynoBHuiHOro CkopnuoHa. OcraHbca
Ha 3eMJie, NOCMOTPH Ha OKPYXKaIOWHiA Te6s MHDP — KaK OH
npexkpacen! Benp TH e NpoCHIIb He Harpanpy, a CTpallHOe
Haka3sanue!

Ho ne nocaymancst ®astoH oTua, HA 3a YTO HE XOTeJ OH
OTKas3aTthCsl OT CBOed mpochOwl. M Torma [enuoc npukasan
BBIBECTH 30JIOTYI0 OTHEHHYIO KOJIeCHHLY, 3anpsi)KeHHYIO
KpBLIATHIMH  KOHSIMH, H, COKpYLIasiCcb, NOCajuJ B Hee
dasrona.

Eme onuH MHr — M KpbliaThle KOHH BO3HECJH HepasyM-
Horo oHoumwy B OGe36pexHoe He60. UyBCTBYIOT KOHH He-
yBEpEHHYI0O PYKy MOJIONOTO e310Ka H TSAHYT B CTOPOHY
¢ npuBbyHON foporn. A PasToH He 3HaeT, Ile NPaABUJIbHBIH
MyTh, OH y3Ke He B CHJ1aX YINpaBJsATh KOHAMH. Bariasuya on
Ha 3eMJ10 M yXKaCHYJCS — TaK BBICOKO BO3HECJH €ro Kphl-
JAaTthle KOHH. A KpPyroM BHAHEIOTCSl CTpallHble HeOecHble
YyNOBHILA M CPEAH HHUX LIEeBeJHTCs MOKpHIThI sinom Cxop-
ILHOH.

OGesymeB or ctpaxa, ®aston 6pocaerT BOXkH. Kpnlna-
Thle KOHH, MOuysB cBOGOLYy, MOHecauch eule ObicTpedr. To
B3BMBAIOTCS OHH K CaMBIM 3Be3laM, TO, ONYCTHBIIHCH, He-
CyTCsl MOYTH Hazx caMmoit 3eMJeH.

3anosbixano BCe KPYroM oT AblIAIEH HeCTepnUMbIM
KapoM OTHeHHOH KosiecHHUbl. [HOHYT GoJiblliKe, GOraThie ro-
pora. Topur KaBkas W apyrue NOKPHITHE JI€CAMH TODHL.
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Mopa HauMHAIOT NepechIXaTh, H MYYHTEJNbHO CTPAZAIOT OF
3HOf XHBYLIHE B HHX OOTH.

PaarneBancs torna sesnuuaiimnit us Goros, 3esc ['pomo-
Bepxel. ['po3no B3MaxHysn OH pyko#t u Gpocus CBepKaio-
LLYI0 MOJIHHIO B OTHEHHYIO KOJIECHHLY.

Pacchinanacs Ha KyckM 30/10Tasi KoJecHuua, pasbexa-
JIUCb B CTOPOHBl KphllaThle KOHHM, a HecyacTHblH PasToH
C FrOPAIKMY Ha roJioBe KYAPSMH PHHYJCS ¢ HeGeCHbIX BLICOT
Ha 3eMJio nonoGHO mapaioiel 3Besne.

B rayGokoit ckop6u 3akpbu1 cBoe Jinuo Gor Temuoc,
a yb6urasi ropem MaTh ®a3ToOHa OTnpaBuJach Ha PO3bICKH
Tena norubuero ceiga. OHa HAIIA ero B ONHOH U3 ceBep-
HBIX CTpaH, Ha Gepery OrpoMHOi peku DpuiaH, r'ie H A0-
EbIHE MJayyT CTPOMHbBIE TONMOJH, a HX CJe3bl — cMoJa, —
Lajas B CTyIeHYIO BOJY, 3aCTHIBAIOT U NPeBPaLaloTCs B IPO-
3pauHbI SHTAPby.

TakoBa serenna o ®astone — onHa u3 Haubosee KpacH-
BLIX M NMO3THUHBIX JIereH] APEBHOCTH.

He ucknoyeHa Bo3MOXHOCTB, YTO B OCHOBY 3TOro Muda
[OJIOXKEHO HeKOTOpoe AeliCTBHTE/IbHOe COObITHE, IPOH3OLIeN-
llee MHOro BeKOB Hasam.

CxoncrBo PastoHa ¢ «nagalouleli 3Be3noft» 3acTaBHJIO
HEKOTODPBIX HcCefoBaTesell NMPeAroNoXuTh, YTO ITHM HMe-
HeM OblJ1 Has3BaH Kaxkoif-HHOYAb JApPeBHHII ynaBlUUA Ha
3eMJIl0 METEOPHT.

JlerengapHble «ceBepHble CTPaHBI» H «peKa DpulaH», Ha
6eperax kotopoii ob6pa3yercsi silHTapb, HanoMmuHaloT Gepera
Banrtuiickoro mopsa. Kak usBectHo, na octpose Caapema
(Scronckast CCP, npotuB ycTbst 3ananHoit [BuHBI) HMEIOT-
Csl CeMb KPYMHBIX METEOPUTHBIX KPaTepoB, 3aNONHEeHHBIX
B Hacrosiilee BpeMsi Bogodi. OHHM 006pa3oBaHbl OCKOJKAMH
MeTeopuTa, ynasuiero Ha 3eMjo Thicsiuu jeT Hasald Cyue-
cTByeT MHeHue, yto CaapeMcKUH MeTEOPHT U OB MpPOTO-
THIIOM JleredaapHoro PasrtoHa.

Her neo6xoaumocTd ocrtaHaB/iuBaTbcsi Ha pa3bope 3TOH
OpUT'HHAJbHON THIOTE3bl, KOTOpasi CKOpee OTHOCHTCA K 00-
JIaCTH JHTepaTypHHIX, YeM aCTPOHOMHYECKHX H3bICKaHHUl.
Ecnu naxe serenna o ®astoHe nmeer HHOe MPOUCXOXKIeE-
Hue, BaxKHO Apyroe. [Ipoiioe MeTeopHTOB, N0 BCeH BEPOST-
HOCTH, TaK e TparuuHo, Kak cyan6a Pasrona. Oun npo-
H30LIM B pe3y/bTaTe KAaKOH-TO IPAHIHO3HOH KaTaCTPOdHI,
A B 3TOM CMLICJE METeOPHTHl MOTYT CHHTaTbCA BECTHHKAMH
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Op6ura Cuxors-Aaunckozo mereopura.

«rubenn MupoB». OO6GOCHOBaTb BBLICKA3aHHOE YTBEPXKIEHHE
MOXKHO MHOTHMH (hakTam.

[Npex e Bcero, TBepAO YCTAHOBJEHO, YTO MEXKAY Malalo-
IWKAME Ha 3eMJI0 «HeGeCHBIMH KaMHAMHU» — MeTeOPUTaMH
H MaJblMH NJIaHETaMH — acTepoOHIaMH HEeT MPHHIUHUMHAb-
Horo passuuus. M Te u Apyrue npexacrasiasior co6oii camo-
crositesbHble cnyTHUKH CosHua, obpaiiatoumuecss BOKpY!
Hero nono6uo 3em/e U ApyruM GosbiiuM naasneram. [pas-
Jla, B OTJIHUME OT MOYTH KPYroBOoii OpGHTH 3eMan MyTH,
onucbiBaemble Meteoputamu Bokpyr CouHua, sABAsIOTCH
CHJIbHO BHITSIHYTBIMH 3JIIUNCAMH.

[IpumepoM TakuXx OPGUT MOKET CJAYXKHTb DJJHIC, [0
KOTOpPOMY IBHTaJjCsi B MPOCTPAHCTBE IO CBOEro CTOJKHOBe-
Hua ¢ 3emaell CHX0T3-ANuHCKHH MeTEOpHT.
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Betpeua OByX KOCMHYECKHX Tesl TNpPOH3OLLIA B TOUKe
nepeceyeHuss X op6ur. Ecay 6bl 00HO H3 HHX HaXOAMJIOCH
B 3TOT MOMEHT B ApYyrofl TOUKe cBoeil OpOGUTH (YTO Mpo-
HCXOMMJIO 10 DPOKOBOH KaTacTpodhl, BO3MOXKHO, B TEUeHHE
MHOTHX MHJIJIMOHOB JieT), Mbl HHYero Gbl He 3HaJH O Cylle-
crBoBaHuu Cuxors-Anunckoro Meteoputa. O6nanas maccoit
B COTHU TOHH, OH HMeJ MOMepeyHUK BCero B HeCKOJIbKO MeT-
poB W Ha GOJbLIOM PAacCTOSHUM OT 3eMJH BOBCe Obln Gbl
HeBUINM.

H3BecTHbl cayyan, Korga ¢ Haueil miaHeTo#l CTasNKHBA-
Juch GoJiee KpynHble MeTeopuThl. Tak, Hampumep, TyHrye-
CKHH MeTeopuT HOJKeH GblJ BECHTb MHOTO ThHICSY TOHH,
Eme xpynHee Gbl1 METeOpHUT, 06pa30BaBLIMi HEZABHO OT-
KpblThlii JlaGpamopckuil MeTEOPUTHBIH KparTep MOMepevHH-
KOM 3,5 KHJIOMeTpa.

Takum o06pa3oM, MOBepXHOCTL 3eMJIH HMEET «IUIPaMBI»,
CBHIETEJNBbCTBYIOLIHE O CTONKHOBEHHH ee C KOCMHYECKHMHU
Te/JlaMH, BeC KOTOPbIX AOCTHUraJ ThICSYH TOHH, a MOMepeyHHK
usMepsancs MHoruMu MetpaMu. Kak u Cuxors-AjuHCKHIL
MeTEeOPHUT, BCe OHU MpPHUIIM Ha 3eMJo U3 Toi obsaacTu coJ-
HeuyHOH cucteMhl, rae ob6pamaircs Bokpyr CosiHua MHOTHe
TBICSYH KapPJAHKOBBIX IJIAHET,

OrpomHoe GOJIBLIHHCTBO AaCTEPOMNOB AefiCTBUTE/ILHO
kapauku. B 1937 roay B6au3m 3emau mposeresn acTepoun
I'epmec monepeynukom Bcero 400 merpos! Taxkasi, ¢ nmo3Bo-
JIeHHsl CcKa3aTh, MJaHeTa HHYeM He OTJIMYAeTCsi OT TUTaHT-
ckoro Meteoputa. Mbl 6b Tak M HasBaiu [epMec, ecan
6bl OH He NMPOCKOYMJ MHMO 3eMaH, a ymajl Ha ee IHo-
BEPXHOCTb.

Her HuKakoro coMHeHHsl, 4TO Cpelu acCTepOHIOB HMEIOT-
CSl W TaKHe, AHaMeTPbl KOTOPBIX H3MepSIOTCS He COTHSIMH,
a fgecATKaMH MeTpoB M Haxe Merpamu. OT MeabyafIInX
METeOpHBIX TeJ BecOM B IpaMMbl H MHJ/JIHTPAMMBL, MOPO-
KIaOUWKUX fiBJeHHe «najawlouell 3Be3Abl», W A0 KpymHeH-
LIero H3 acTeponLoB — NyaHeTnl Llepepsl nonepeyHukoM
768 KHJIIOMETPOB — €CTh HeNpepLIBHLIA Mepexol, HernpepbiB-
Hasl Uerncyka OJMHAKOBHIX MO npupoxe Ttea. [nasHoe pas-
JIMYHe UX 3aKJ/lodaercs JHlIb B pa3Mepax H Mmacce.

B Mupe nnaHer Bce oTHOCcHTeNBHO. B cpaBHeHHH ¢ Kpyn-
Hefiurefi u3 muaner — [Onurepom — llepepa BbIrAAoHT, Kak
NecYHHKa B cpaBHeHHH ¢ ap6y3oM. Ho Ta ke Llepepa crauo-
BHUTCS] UCTIONKHOM B OTHOLUEHHH XOTs Obl CHXOT3-ANHHCKOrO
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MeTeopUTa, KOTOPHII N0 CTONKHOBEHUSI ¢ 3eMmJell UMen Bce
OCHOBAaHHMS CUHTATbLCS MaJoi NIaHeToil.

Crnop MOXeT HATH JIHLIbL O Ha3BaHWsX. MaJas nJa-
HeTa, CTONKHYBIIHCL ¢ 3eMJiell, CTAHOBUTCA B HalleM Mpen-
CTaBJeHHM H B Hauwell TepMHHONOTHH MeTeoputoM. Ha-
060poT, ecau 6bl METEOpHT MO KaKHUM-HHOYIb NpHUMHAM
VKJOHHJICS OT CTOJKHOBEHHs ¢ 3emsell, Mb Gbl Takoe
He6ecHoe Teso CUUTaJIM MaJoil MiaHeToH.

He cnenyer, onnako, aymars, uto JioGast U3 MaJblX mja-
HeT MOXeT cTath MeteoputoM. HanGosnee kpynuee u3 acre-
pounoB — llepepa, lOnona, Becra, [lannama u apvrue —
HMeIOT OpGUTHL, MaJlo OTJHUAIONINeCs OT OKpy»kHocTeld. Onn
nocTosiHHo obpawalotcss BoKpyr CoJsiHua Mexay opOHTamu
Mapca u IOnutepa, a notomy cTONKHYThCS ¢ 3eMJei, ecre-
CTBEHHO, He MOTYyT.

Hao6Gopor, cpenn HeGOMBIIMX acTEPOHIOB HEpeIKO
BCTPeYaloTCsl TakHe, y KOTOPLIX OpOUTH MpeaCTaB/sIOT €O-
601 BeCbMa CHJIBHO BHITSIHYThE 3JIJHIICHL.

Bor, nanmpumep, ynuBdTenbHasi Masas miaHera Hkap,
otkpbiTas 26 uioHs 1949 roma. Ee nyts Bokpyr Connua
HanoMUHaeT no coeit popme OpOUTH HEKOTOPHIX M3 KOMeT.

Bnaronaps HeoGbIYHON BBLITAHYTOCTH Op6uTH HMKkap mo-
xeT monxoautb k CoaHuy noutu BABoe Oauke, uem Mep-
KVpHH, MeXIy TeM Kak B HauGosee ynajneHHod ot ConHua
Touke cBoefi op6uthl Mkap okasmBaercs mexay Mapcom H
[Onutepom.

Pacyetnl nokaswisaloT, 4Tto, npoJeras B6au3u CosHua,
Hkap cuabHo HarpeBaercsl. TemmepaTypa ero noBepXHOCTH
NOBHIIIAETCS TOrAA, MO-BUAMMOMY, Ao 627 rpaaycos Bhllle
HYJSl, Tak 4YTo packajeHHass NOKPacHa 5Ta MOBEPXHOCTH
JOJI)KHA CBETHTBCSI CNaGbiM KPACHBIM CBETOM. 3aTO BAAJEK?
or ConHua VMKap cTaHOBHTCS XOJIOLHee TalOLLPro JbAa.

Cpenu acTepouoB eCTb TaKue, KOTOPbIe MOTYT yHaJfiTh-
cst ot CoJiHIla HA PACCTCAHUSA, NpeBLILIaOUINe PAAXYC OpGH-
1ol IOnutepa. K ux uucay otHocutcsi actepoua [mmanwro.
Op6uta ero CHIbHO BHITAHYTA H €€ IJIOCKOCTb HaKJOHeHa
K TJIOCKOCTH OPOMT TVIaBHbIX, OOMbIUMX NJaHeT NOA yrjiow,
611u3KuM K 43 rpanycaM. :

Pasmepsl op6utel [unanbro TaK BENHKH, YTo B Haubosee
yLAaneHHOR ee TOUKe 3TOT acTepoun yxoauT ot CosHua noutu
Ha Takoe e paccrosinne, kKak CartypH. 3ato W nonoiT
Gansko k Coanuy I'mpanbro He MOXKeT — HauKpaTyaililee
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paccTosiHue MeXIY STHMH IBYyMS KOCMHUYECKHMH TeslaMu
noutu BABOe Gosble paccTosiHusi o 3eMan fo ConHua.

CambimHu, noxanay#, yaMBUTeJbHBIMH opGuTaMu o6na-
AT TPOSHUM — TaK UMEHYIOT aCTPOHOMBI MpYMMbl M3 OAT-
HaalaTH acTepPOHJOB, SABJSIOIUXCSA CBOeOGpa3HbIMH KOHBOH-
pamu lOnurepa. Haxoxnsic ot ConHila B cpefiHeM Ha TOM e
paccrosiuuy, uto u lOnutep, onu o6pawarorcs Boxpyr CounH-
1a MOYTH C TeM XKe MepuoJoM, KaK i Bequyailuas 3 MiaHer.

IlecaTb acTepouloB «LIECTBYIOT» Bhepelu, MATb— MO-
3anu, npuyeM B KaxAawulit MomeHT Coanue, [Onutep u ero
«KOHBOHDbI» HAXONSATCS B BepLIMHAX IBYX PaBHOCTOPOHHHX
TPeYTrOJNbHHKOB, YIHBHUTEJNbHBIM acCTepOMIaM MPHCBOEHL
nMeHa repoeB TposiHckoit BofiHbl — Axusnec, 'ekrop, Ara-
MeMHoH, Ogpucceli u Jpyrue, MNO3TOMY MX H Ha3bIBAIOT
TPOSTHLLAMH.

B03MOXKHOCTD TAaKOro HEOGLIUHOrO IBHXKEHHSI Gblla Teo-
peTnyecku 060OCHOBaHA 3HAMEHHTHIM (DPAHIY3CKHM MaTeMa-
tukoM Jlarpawxkem (XVIII Bek). On nokasan, uto npu
IBHKEHHH ONHOro He6eCHOro Teja BOKPYr IpYyroro cyiie-
CTBYIOT IBe TaK Ha3biBaeMble JHOpPaUHOHHblE TOYKH, 06.1a-
Hawllyue TeM CBOHCTBOM, YTO NOMeleHHOe B JIOGYI0O U3 3THX
TOUEK TpeTbe TeNo GyneT HAXOLHTLCS B YCTOHYHBOM paBHO-
Becuu. MHaue rosops, B naHHOM caydae, mo pacuetam Jla-
rpaHxa, TpH Tesia HOJKHbl 06pa3oBaTb PaBHOCTOPOHHMI
TpPeyroJibHHK, Bpallaioumiuiicas BOKPYr OZHOH H3 CBOHX
BepLUHH.

Jlarpanx He 3HaJ O CYLLeCTBOBAHHH TPOSHLIEB — OHU
6blid oOHapyKeHB! Julls B Hauasne XX Beka. [losatomy pe-
IUEHHYI0 UM 3aZauy O IBHXKeHHH Tpex Tesm JlarpaHxk pac-
cMaTpHBa/J Kak JIIOGONBITHLIF MareMaTHYeCKUll pe3ynabTar,
UMeIoWHUil JUIIb TeopeTHYecKoe 3HaueHune. Ho, Kak 310 He-
peiko ObiBaeT, npupola OKasasnach Goraue, yeM npeanona-
rani. TeopeTHueckne NBHIKEHHS TpPeX OTBJIEYEHHBIX «MaTe-
PHAJILHBIX TOYEK» PeajibHO OCYIIeCTBJSIOTCA B Hallefl coJ-
HeuHo#l cHcTeMe.

Ecnu 6bl TpostHULI OKa3anuch B KaKOH-HuOynb u3 mubpa-
ILHOHHBIX TOYEK, HX LBHKeHHe Obl10 Obl CTPOro TaKHM, Kak
paccuutan Jlarpanxk. Ha camom e nesie COBNAaneHHs HeT,
W, HaXo#sicb BOGAH3H JHOPAUHOHHBIX TOYEK, TPOSHUH KO-
ne6aI0TC  OKOJIO TMOJIOXKeHHs YCTOHYMBOTO paBHOBECHT,
noJo6HO KaualouleMycs MasTHHKY.

Koueuno, cxozctBo 31ech BecbMa obulee. [Tepuonnueckue
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OpOHTEI, KOTOPHEIE OMUCLIBAIOT TPOSHILI OKOJIO TOYEK JNu6pa-
LHH, OYEHb CJIOXKHLI, MPHYEM HEKOTOpble W3 TPOSHLEB MOrYT
yAanaTbCs OT 3THX TOUEK Ha JEeCSITKH MHJIJIHOHOB KHJIO-
veTpoB. Ho B nenom TposiHubl BCe e NMPOW3BOAAT BleUaT-
JieHHe KOHBOMPOB, TaK KaK Ka)Xfas M3 Trpynn B CpelHeM
3dHMMAaeT HEH3MEeHHOe MoJIoKeHHe OTHOcHTe bHO CoJHua H
IOnurepa.

Tposinubl — KpynHEle acTeponabl. DOJBLUIMHCTBO M3 HHX
HMeeT nonepeuHuk cabiie 100 KUIOMETPOB, @ IHAMETp HaH-
Gosbliero u3 TposiHueB — [laTpokna — gocruraer 272 KuJo-
METpOB.

JIOBO «acTepouIs» O3HAauyaeT «3Be3foNonoGHEIHy. lefi-
CTBHUTEJbHO, B TeJ€CKOMNH! MOAaB/SIOIEe GONBLUIMHCTBO Kap-
JIMKOBBIX TVIaHET KaxKyTcs ABHXKYIIHMHCS 3Be3noukaMH. Ho
3Be3J0YKH 3TH 00/a4al0T JI0GONBITHOH OCOGEHHOCTBIO.
B/ieck MHOTMX M3 HUX 3aMeTHO KoseGJeTcsi, HHOTAa MepHo-
IWYeCKH, HMHOrga kKak Oyiaro BecbMa cyMmMOGypHO u Gecro-
pAOOYHO. 3aMeTHM, YTO BO BCEX CJYy4asX 3TH H3MeHEeHHSR
SIPKOCTH TNIPOMCXOAAT COBCEM He TaK OBICTPO, Kak, HalpH-
Mep, MepliaHHe OOGBIYHBIX 3BE€3]l, — OHH DAaCTACHBAIOTCS Ha
MHOTHe 4achl,

Acrepounnl — tenia XoJioAHble, HecamocBersuecs. Kak
U y OpYrux faaHer, UX OJecK OODBACHAETCS OTpaxKeHHEM
DajaloliX Ha UX NOBEPXHOCTh COJHEUHHIX Jyyell. [lostomy
KosneGaHus SIPKOCTH aCTEPOULOB MOTyT GHITh BbI3BAHLI cOve-
TaHHeM TpexX NpUYuH. Bo-mepBbiX, MHOrHe M3 HeOOJbLIUX
4CTepOUIOB HMEIOT HeNpPaBUALHYIO O0cKoMouHyio hopMy. OHl
HanOMHHAIOT COGOH HCIONHHCKHE KAMHH C HEPOBHOH yryo-
BATOH NMOBEPXHOCTbIO. BO-BTOPHIX, acTEepOUILI, MO-BUANMOMY,
BpalLalOTCs BOKPYT OCH, Kak 1 6oJibliKe MiaHeTsl. B-TpeTbux,
HaKoHell, HX [OBePXHOCTb B pAa3/HYHBEIX YaCTSX HMeer,
NO-BUAMMOMY, Pa3HYIO OKDPacKy, TO eCTb COCTOUT U3 MOPOJ,
MO-pa3HOMY OTPaKaloOLKX CONHEYHHIH CBeT.

Bor Tenepn u npeacraebTe ce6Ge, 4TO TAKOH KaMeHb HJH,
CKOopee, ropa, ocBellaeMas COJIHeYHbLIMH JyyaMH, HabJio-
naercsi ¢ 3emuan. K Ham actepous nosopaduBaerca To GoJgee
WHPOKOH, To Gosee y3kofi cBoelt yacThio. B mepsoM cayuae
oH GyIeT Ka3aTbCsi pue, BO BTOpoM — OJelHee.

Kpowme Toro, eciu NOBEPXHOCTb €ro MSATHUCTA, TO 3TO
00CTOATENIbCTBO MOMKET TOJNBKO YCH/IHTh H3MEHYHBOCTL Giec-
Ka acTepouna.

Taxkue oGbsicHeHHs B oflieM COOTBETCTBYIOT HabJaiofae-
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MbiM ¢akTaM. Ho, yBbl, Toibko «B 06-
WweM». B oTnenbHHIX Xe cayuafx Kose-
Ganus OnecKa acTepouioB HOCAT MOKa
ellle 3arafouHbiii xapakrep. Bor, uanpu-
Mep, 3arajka dpora.
KapaukoBasi nianera dpor Gel1a or-
Kpbita eue B 1901 roqy. Yxe nabaione-
HUA B NepBhle Mecsilbl 0GHAPYKHUAH 3HA-
YHTeJIbHbIe KoJie6aHus ee Gaecka. 3a aBa
C TOJIOBHHOH uaca Gieck IJpOTa HU3ME-  (Cpasuuressnsie passe-
HsJICs GoJiee YeM B LIECThb pas. po. Jpora u MockseL.

Bckope BEIsicHUIIOCH, 4TO 3Ta ¢BOEOG-

pasHasi cMTHaJM3alUs W3 MHPOBOTO Mpo-
CTPAHCTBA ropas3io CJOXKHee, YeM CTPOTo MEePUOLHYECKUE
«TMOJMHUTHBAHUS» KaKOro-HHUOGYAb 3eMHoro Maska. Okasa-
JIOCh, UTO B H3MeHeHHsiXx OJiecka poTa eCcTh [JBa MepHOAA:
OllMH, paBHBIl 2 uyacam 51 Mmuuyte, u gApyrofi — 2 vacam
25 MuHyTaM.

[Tpowo elle HECKOJIBKO JIET, H CTA/J0 HECOMHEHHBIM, UTO
ammiautyna kKoJeGaHuit Gsecka JpoTa TaKxKe H3MeHseTCH.
BriBanu Mecsitbl u rofel, B TeueHHe KOTOPHIX 6Jeck dpora
BOOOIIE He MEHSJICH.

3aranouHoe moBeaeHHe DpoTa BO3GYAHIO K HeMy GOJb-
uroit uHTepec. Korma B 1931 romy mpoucxonn/o BesHKOe
NPOTHBOCTOSIHHE DPOTa U OH Mofolles K 3eMJe Ha paccTos-
HHe MouTH 28 MHJJIHOHOB KHJIOMETPOB, HayYHO-MOMNYJsIpHbIE
JKypHaJbl TecTpesiu 3aMeTKaMH O 3arajoyHoil MJaHeTKe.
B ToT rox dpor cHOBa CcTas NOAaBaTh HEMOHATHBIE CBETOBbLIE
CHUTHAJIbI,

Buino npeasoxeHo HeMmaso TunoTe3 s OGBSICHEHHS
usMeHeHufi G6secka dpora. OpHM cuuTanu DpoT HABOfHOM
NJ1aHeToH, COCTOsIIel U3 IBYX curapooOpasHbix Tes. [ipyrue
yBepsJaH, uTo DPOT He ABOHHAs, a ONHHOYHAA MJIaHeTa,
umetoulas ¢opmy rpywn. Tpetbn cuntann JpoT WApOM, HO
npeAnosiarani, 4TO Ha ero MNOBEPXHOCTH eCTb NSATHA pas-
HOro uBeTa M pas3Hoil fipKocTH. DBblIu M Takue runoressl,
b KOTOPbIX [OBEPXHOCTb JPOTA MpeACcTaB/sa1ach COCTosUeR
U3 0COGbIX 3epKaJbHbIX KPHCTAJNIMY€CKHX NOpol. B stom
cayuae uaMeHenue Gjecka DpoTa OOBACHANOCH UTPOH coJ-
HEUHOro CBeTa B TOKPHLIBAIOILHX €0 KPHCTaJJax.

Hu onna W3 BHIIBHHYTBIX THIOTE3 HE MOXeET, OLHAKO,
06bsICHUTL BCe OCOGEHHOCTH M3MeHeHus Gjecka dpora.

71



Heno ocnoxuumocs B 1939 ronmy, Korza raM6yprckue
aCTPOHOMHl MPHUIIHM K 3aKJIOUEHHIO, YTO LEHTp THAKECTH
Spora onucbiBaeT B MPOCTPAHCTBE BOJHOOGPa3HyI0 KPHBYIO,
Kak Gbl BHXJfISl M3 CTOPOHH B CTOpOHY. [lpuuisiocs npen-
NOJIOXKHUTB, 4TO Y DPOTa eCTb HEBHAMMBI{l CMyTHUK, KOTOPHIH
NPH HHYTOXKHBIX pa3Mepax MHOMXKeH o6sagaThb OrpOMHOH
Mmacco#l. [1noTHOCTL 3TOH HeBHAHMMKH NOJydujach 1o pacue-
Tam HenpaBnonono6Ho Gosbllofi., Toraa cranu AyMaThb, YTO
y Dpora [Ba HEBUAHMBIX CNYyTHHKA, HO M 3Ta THNOTE3a
BCKOpe OKa3aJ/acb HecOCTOSTEe/bHOH,

B HauGosee KpynHble H3 COBPEeMEHHBIX TeJeCKONOB
u3obpaxenne IpOTa KaXeTCss BpeMeHaMH BBITAHYTBIM H
naxe HanoMmuHawuM BocbMepKy. Ho takas ¢opma dpora
elle He o6bsicHseT KoseGaHuil ero Gsecka. dta MaJieHbKas
njaHeTka, HauOOMBIIKA TMONEpeYHHK KOTOPOH OJH30K
k 20 xunoMeTpaM, OCTaeTcsl MOKa 3arajlouHbIM TeJoM COJI-
HEYHOH CHCTEMHI.

YKkaxeM ellle Ha ONHY 3araiky nono6Horo poxa. Peub
uIeT o Manoil naaHere Bpyuuu, uamenenue 61ecka KoTopoi
aameyeHo B 1934 rony. Bsieck ee MeHsieTcss OT rona K roay,
He oOHapyxuBas KaKoH-HHOYAb NepHOAHYHOCTH. 3araika
Bpyuun takxe tpebyeT pa3bsCHeHHS.

JII06ONBITHO, UTO HCKYCCTBEHHble CNYTHHKH 3eMJIH H HX
pPakeTbI-HOCHTENH MeHSIIOT CBOH 6Jeck Tak xe 6ecrnopsaaouHo,
Kak H OOJLLIHHCTBO acTepPOHNOB. BBI3BAHO 3TO TeMH Xe
NpUYHHAMHU: HCKyCCTBeHHble HeGecHble Tesla He MMEIOT mpa-
BUJIbHO! cdepuyeckolt ¢OpMBl W K TOMY JKe BCeraa Bpa-
HIaI0TCsl BOKPYT HEKOTOpHIX ocedf. Pasob6paTbcs B 3aKOHO-
MEepHOCTH HX <«KYBBIPKAHHS» [0 H3MEHEHHSM BHIHMOro
61ecka — 3anaua Hejerkas. HemaBHo ee ycnemHo pewiud
ofgecckuii actporom mnpocdeccop B. I1. Lleceeuu. Meron
B. Tl. lleceBuua MoxeT OBLITb NOpHMeHeH M K acTe-
pouznam.

Korna merteopuT nonanaer B PyKH acCTPOHOMA, Y4eHBIH
B CNOKOIHON naGopaTopHOil 06CTAHOBKE MOXKET CPaBHHUTENb-
HO JIEKO M3y4MThb €ro COCTaB M CTpoeHHe. ['opasno TpyldHee
NOJYuHTh NMOAOOHble CBefleHHs 06 acTepouaax. 34eCh elHH-
CTBEHHOMi CBSi3yiollell HUTBIO sBJAAeTCA TOT Jyd CBeTa, KOTO-
pblil acTepCHA nocblnaeT Ha 3eMJlo.

[Tpu ymenom ¢ HuM ofpauleHun Jyu MOXKeT pacckKasaTth
MHoroe. PasnoxuB Jyy cBeTa NPH3MOH crnekTporpacda Ha
COC1aBHbie 3JMEMtH1bl, MH NO CNEKTPY acCTepPoHid MOXKeM
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Y3HaTh, KAKOBH OTPa’KaTeabHble CBOHCTBA €ro MOBePXHOCTH
U JaXKe U3 KaKUX BellecTB 3Ta NOBEPXHOCTb COCTOHT.

He onuceiBasi moapoGHO, Kak 3To Aenaercs, yKaxeM
JUIIb Ha KOHEYHBIH pe3yJbTaT: acTepouIbl MO CBOEMY CO-
CTaBYy U CBOeH OoTpaxKaTeJbHOH CINOCOGHOCTH HHUEM He OTJIH-
4aloTCA OT METEeOpPHUTOB.

Hrak, B conneunoit cucreme, Kpome kogbua CarypHa,
€CTb ellle OJHO HeCPaBHEHHO OOJiblllee KOJIBLO — KOJbIO
acrepousoB. OcHoBHas Macca COCTABJSIOIIMX €ro «dya-
CTHL» — MasblX NJaHeT — 3aKJloueHa MexAy OpOHTaMH
Mapca u IOnutepa. Ho MHOrne u3 acrepounos GOpO3ASIT
IPOCTPAHCTBO COJIHEYHOH CHCTEMBl H 3a mpefesaMH acTepo-
HAHOTO KOJblla. DTHMH MeXIJIAHETHBIMH «GpoasiraMu» Ha-
nonmHeHa Bcs 06/acTh cosHedHoll cucrembl — Mexny CouH-
uem H opburoit CarypHa.

B Hacrosiliee BpeMsi OTKPBITO CBHILIE MOJYTOPA THICAY
acrepounioB. [leficTBHTeNbHOE HX YMCJIO HeCpaBHEHHO 60Jib-
e, BoJbIWIMHCTBO KapJAHKOBLHIX IJIAaHET H3-38 HHUUTOXKHHIX
pasMepoB U HeGJarompHUATHBIX YCJOBHHA Hab/MONeHUS NOKa
HeJOCTYNHO s uccienoBaHus. OLHAKO HeT HHKAaKHX COM-
HEeHHHl B TOM, 4TO B KOJIblle aCTEPOUJOB B H30OUIHH JOJKHEI
BCTpeuaThCs MJAHETKH MOMEePeUHHKOM B MeTphl W [axe B
cautuMerpel. OOllee HX YHUCJIO HAM HEH3BECTHO, HO 3aTO
Maccy BCEro acTepOMIHOro KOJblla ONpelesNHTb BO3MOXKHO.

Wnes meroma mpocrta: acTepouIHOe KOJbLO OKa3hiBaer
CBOHM MPHUTSIXKEHHEM 3aMeTHOe BJHSIHHe Ha ABHKeHHe 60Jb-
wux niaHet, B ocobenHocty Ha Mapc. M3amepus Bennuuny
TeX HelpaBHJbHOCTell B ABHXKeHHH Mapca, KoTopble BbI3Ba-
Hbl TPUTSIXKEHHEM BCEX aCTePOMIOB, MOXKHO 3aTeM BBIYHC-
JINTh MAacCy acTepOHJHOr0 KOoJblia.

Takue nomcueTsl NPUBOASIT K JNIOGOMBITHOMY pe3yabTaTy:
ofias, cymMMapHasi Macca acTepOMAHOrO KoJiblla NMPHMepHO
B JecsiTh pa3 MeHblle Maccul 3emau. Ecau renepb npencra-
BHTb ce6e, YTO M3 BCeX aCTEPOHAOB MBI CJEMHJH OJHY MJja-
HeTy C TaKoi e cpelHell IJIOTHOCTbIO, KaK y 3eMJH, TO
auaMerp 3To#i maaHersl Obla 6b paBeH 5900 kusomeTpam.

Bo/AbLIKMHCTBO aCTPOHOMOB CUMTAeT, YTO Takas MJaaHeTa
KOraa-To U Ha camoM Zeje cyulectBoBasia. Eff naxe mpu-
CBOMJIM MMS H3BECTHOTO HaM Muduyeckoro repos PastoHa.

[Mnanera ®asToH, N0 MHEHKIO 3THX aCTPOHOMOB, KOraa-to
ob6pawanacs Bokpyr ConHua Mexiy op6utamu Mapca u
IOnutepa. Ona 6bi1a Gosblie MepKypHsl, XOTS U HECKOJIBKO
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ycTynajna no CBOHM pasme-
pam Mapcy. BosMoxkHo,
4TO Ha Hell cyulecTBOBAa/a
OueHb paspexkeHHass aTMO-
cpepa. Moxer 6niTh, Pas-
TOH MMeJ Ha CBOell nosepx-
HOCTH Jae KakKo#-TO Op-
FaHUYeCKHH  MHpP — Belb
MOYTH PaBHBIH eMy MO pas-

B s iy  Mepam Mapc, HeCOMHEHHO,
LT
obJanaer  pacTUTeNbHLIM
NIOKPOBOM.

A noTtoM, COTHH Mun-
JIMOHOB JeT Hasal, ¢ Pas-
TOHOM IpOH30LLIa Hemno-
HATHAs Karactpopa —

Cxema cTpoenus ®asrona. ®asToH. .. B3opBacs!

Kycku, Ha KoTOpble pac-
namace 3ta  HeboJbllasg
nnaHeTa, npoao/xkanu obpamarscst Bokpyr Cosnua. Obaa-
nas ONU3KUMH M Lax<e, MO-BUIMMOMY, INepeceKarolLHMHCs
OpOHTAMH, 3TH OCKOJKH CTaJKHBAJUCh APYT C APYroM, IApo-
6unuch, 06pasysi Bce HOBble W HOBble MeJKHe CHYTHUKH
Coanua. Takoii npouecc HenmpepuBHOrO ApoGJeHHA MPOROJ-
)Kajlcs MWJIJIHOHBL JleT, U K TOMY BpeMeHM, KOraa uesoBe-
YecTBO, BOOPYXKHUBIIHChH TeJeCKONOM, CTa/lo HCC/IeL0BaTh
o6nacth mpocTpaHcTBa Mexay op6utamu Mapca u lOnu-
Tepa, OHO yBHAca0 He Pas3TOH, a MHOMXKeCTBO KapJHKOBBIX
NJIaHeT — OCKOJIKH Toruduieil njaaHeThl.

Funotesa o rubean nnaHersl PasToH NOATBepKAAETCS
MHOTHUMH (paKTaMH.

Bo-nepBhix, cpenHee paccrosinue acrepounoB ot CouHua
paBHo 1,7 a. e.!, To ecTb KaK pa3 TOMYy TEOPETHUECKOMY pac-
CTOSIHHIO, Ha KOTOPDOM B 3TOM pailoHe COJIHEYHOH CHCTEeMBbl
Morsia obpamartbes Bokpyr CosHUa KpyrnHas mnJjaHera.

Bo-Brophix, GOJBIIMHCTBO acTepOMIOB HMEET OCKOJOY-
HYIO, HENMpaBHJAbHYIO (GOpMY, CBUAETENLCTBYIOLLYIO O TOM, UTQ
GHU MPOHU3OULIH B pe3yabTare 6ypHOrO, KaTacTpo(huyeckoro
pacnajza Kakoro-to GoJiee KpYNHOro TeJsa.

1A e -— acTPOHOMHYECKan @JMHHIA, PABHAA CPeJHEMY PaCCTOAHHIO
ar Cosnua o 3eMaud.
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Cpean MeTeOpHTOB BCTPEYAIOTCR Tesaa pPasJHYHOro co-
craBa ¥ nuotHoctd. OGLIYHO pas3aHYAIOT XKeJe3Hble MeTe-
oputhl (c mpeobsamaHueM Keje3a W HHMKeNs), KaMeHHble
MeTeopHUTH (B KOTOPHIX HauGoJblllee NMPOLEHTHOE coldepkKa-
HHe MPHHANJIEXKUT KPEeMHHIO M KHCJOpPOLY), a TaKKe XKe-
JIe30KaMeHHble MEeTEOpPHUTH, HMelollHe MPOMEeXYTOUHbIH co-
CTaB U CTpPOeHHe,

YuTs, Kak uacro nagaioT Ha 3eMJI0 METEOPHTHI TOTO
HJIH HHOTO COCTaBa, MOXHO TEOpPeTHYeCKH MOACYUTATh, Ka-
KOBBI MOT/IH GhiTh cocTaB u crpoeHne Pasrtona. Cosnannas
TaKUM cnoco6oM Mozeab PasToHa oKasasnach CXONHOH
B O6IIMX yepTax cO CTpOeHHeM OGOJbIIKX IJaHET.

Kpome Toro, nerasnbHoe uccielOBaHHE METEOPHUTOB I10-
Ka3aJo, UTO OHH MOIVIH NPOU3OHTH TOJLKO B pe3yJbTare
KaKOro-TO B3DbIBa, TaK KaK MHHepa/Jbl METEOPHTOB HOCAT
Ha ceOe HeCOMHEeHHble CJelbl pa3apobyeHHs U BO3LeHCTBHS
BLICOKOH TeMmmnepaTyphl.

ITo 3akmouennio axkagemuxka B. I'. PecenkoBa, «Bce
FOBOPHUT O TOM, 4TO (POPMHpDOBaHHE CaMOrO0 METEOPUTHOro
BelllecTBa MPOHCXOAHJIO B Heapax MAOCTATOYHO OOJbIIOH
Maccsl M B TedeHHe AJUTENbHOTO BpeMEHHM, MpPHYEM 3aTeM
B pe3yJbTaTe KaKOro-TO BHe3alHOro npouecca HMeJo
MeCTO BbileJleHHe 3TOr0 BelleCcTBAa B KOCMHYeCcKoe MpO-
CTPaHCTBOY,

MeTeopuThl HMEIOT Pa3JHYHLIE BO3DACT — OT HECKOJNBKHX
COTeH MMJIJIMOHOB [0 HeCKOJbKHX MHJJAHApAOB JeT. MoxHO
AyMaTb, YTO 4acTb MeTeODUTOB BO3HHKJA He cpasy, Npu
B3poiBe PasToHa, a B GoJee NMO3AHUE 3MOXH B pe3ynbTaTe
CTOJIKHOBEHHs1 MexXJy co00fi OCKOJIKOB pacnaslieiica mJa-
HEeTHI.

B nosab3y Takoro BhIBOJA TOBOPSAT H Apyrue GakThl,
B koabue acreponnos simoHckuit actpoHom Xupasima o6Ha-
PYKHJ CYyILeCTBOBAHHE HECKOJbKHX CeMeHCTB KapJIHKOBBIX
njaHer. Bbluuc/neHHs MOKa3bIBAalOT, 4TO MJAHETH Kaj)KIOro
ceMefCTBa MMeJH KOrla-To OpOHTH, KOTOpLle MepeceKasuch
B oAHOI Touke. CuuTaTh 3TO NepeceyeHHe MPOCTOH cJiyuail-
HOCTBI0O HEBO3MOXHO. 3HauWT, MOIJ0 ObITb TOJNBKO OHLHO:
acTepoHIB CceMelCTBa COCTABJISJH B NPOLIJOM OLHO TeJo,
oHH ocKosok @Pastona. Ho 10T 0CKOJIOK, B CBOIO Ovepelb,
pacnajcsi, a 3atem BosjeiictBHe npuTsKenus IOnurepa u
JPYTUX IJIAaHET TaK H3MEHHJ0 OpOUTHI, YTO OHH B HACTOsILEe
BpeMsl yxe He mnepecekaiorcss B oOweii Touke, Ilpouecc
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pasnpoO6JieHust acTepOMIOB He 3aKOHUUJICS, a NPOJOJIIKaeTCs,
HECOMHEHHO, ¥ B HACTOSILYIO 3MOXY.

Hrak, ™MuHorue ¢akTel roBopsT B [M0Jb3y THIOTE3H
¢ ®astone. Ho ecTb yueHble, KOTOpbIe MPOUCXOXKACHHE acTe-
pouaoB OOBACHAIOT MHaue,

[lo MHeHMIO HelaBHO CKOHYaBlIerocsi akalaeMHKa
O. 10. IlIMuaTa, KOJabLO acTepOHAOB Npeiacrasiser co6of,
TaK CKa3aTb, «HeJojeNaHHyio» TyaHery. B o6nactu, 3aHd-
TOH HbIHe acTepoufaMu, GHOPMHPOBAHUIO €NAMHOH MJAHEThl
U3 ra3oBO-NbIJIEBOro, MNpPOTONJaHeTHOro o6GJaka Mewlad
IOnurep. Bnarogapsi cBoeMy Moryyemy NmpuTSIKEHHIO OH, TO-
CTOSIHHO BO3LEHCTBYSl Ha IBHXKEHHe YaCTHL TMPOTOMNJIaHerT-
Horo oGJiaka, Mellasa HX OObelHHEHHIO B KPYNHYIO MJ1AHETY.
Kpome Ttoro, nomsneraBuine 6.u3ko K IOnurepy yacTHUBI
o6s1aka GblAM MPUTSHYTH M NMOryolieHs camuM Onutepom,
KOTOPbI TeM CaMbIM «BBLIYEPMBLIBAN» BEIIECTBO M3 30HHI
actepouoB. Bot nouemy B 3TOM pafione COJHEUHOI CHCTEMBI
BO3HHMKJ/IO MHOXECTBO MaJblX IJIaHeT.

O6bsichenue, naBaemoe O, lO. IlmunroM, manoyGenu-
tTenbHo. OHO ocTaB/sieT HESICHBIM BONPOC O TOM, NMOYeMY
8CTepOUABl MUMEIOT OCKOJIOUHYI0O (OPMY H CTpOeHHe, CBHIe-
TeJbCTBYIOILEe O AefCTBHM CHJbHelIero B3peiBa. Tak xe
TPYAHO MpH3HATbL KoJblo CaTypHa «HeloJeNaHHBIM» CHYT-
HUKOM, KakK 310 yTtBepxkaaer O. [0. munr.

Ckopee Bcero nnaHera PasToH Bce-TaKH CYLIeCTBOBaJa.
Moxer 6bITh, gaxe OHa Gblia odyeHb nmoxoxa Ha Mapc. Ho
4TO HMEHHO MPOU30LIIO C ITOI MIaHeTOH, KaKoi YyNOBHIL-
Hblil B3pbIB MpuBea K rubenn PastoHa, — 3TOro MOKa HHUKTO
He 3HaeT.

[TonbiTKH 06BACHHTE KaTacTpody HeoObLIUHO GHICTPHIM
BpaileHdeM PasToHa MK BHe3aNHbIM H3MeHeHHEM JaBJie-
HHS B €ro HeJpax BCTPEYalOT HEMpPeoROJJUMble 3aTPYAHEHHUS.

INPH3PAIYHEIH CBET

Pauneii BecHoll Ha 3amazne, BCKOpe mocJjie 3axola COJIH-
1a, MOXHO 3aMeTHTb cjabue CBeueHHe B BHIAE KOHYCa,
ocTpHeM HanpaeJsieHHoro BBepX. [Tono6uylo KapTHHY Jerko
Hab/oAaTh W OCEHLID, HO He MO BeyepaM, a Ha paccaere,
He3d/10/1T0 nepes BOCXOLOM COJIHILA.

CBeueHHe 3TO HACTOJbKO ¢1a60, YTO CKBO3b Hero cBoboa-
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3cduakaresoid cser.

HO TPOCBEUHBAIOT JaxKe HaHMeHee sipKHe 3Be3Nbl. B 103KHBIX
CTpaHax oHO HaOMiojaercs yallle H Jerde: 0 ero CyuecTso-
BaHHM 3HAJH elle JApeBHHe erHnTsHe, KOTOphie H306pa-
SHJIM 3arajloYHOe CHsIHHEe Ha HEKOTODhIX U3 CBOKX NaMsT-
HUKOB.

B XVIII Beke acTpOHOMBI 3aMeTHJIH, YTO KOHYCH KakK
YTPEHHero, Tak H BeuepHero CHsiHHS MPOCTHPAIOTCH BLOJb
3KJHNTHKH — BHAHMOro rogoBoro nytu ConHua cpenu 3Be3d.
Tax kak sKJAMATHKA MPOXOAMT Yepe3 ABeHAAlUATh CO3Be3aUH,
Ha3biBaeMblX 30[MaKaJbHbBIMH, TO H TaWHCTBEHHbIH CBeT
C Tex Mop CTa/j Ha3blBATbCS 30JHAKaJbHBIM CBETOM.

Jlerko coo6pa3uThb, NOYEMY 304HAKANbHbIH CBET B HAIIUX
WHPOTaX BUAEH TOJBLKO BECHOH MO BeuepaM HJH OCEHbIO 10
yTpaM. Benb HMeHHO B 3TH NMEepPHONbl KAHNTHKA pacnoJa-
raercsi noa GOJIbIIMM YIJOM K TOPH30HTY, a CJle]OBaTeNbHO,
W YCJIOBHS AJisl BAAMMOCTH 30lHaKaJbHOr0 CBETa CTAHOBATCS
HauboJee 6JaronpUgTHHIMH.
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B 3aKkBatopuasnbHBIX CTpaHaX, Fjle 3KJHNTHKA B Ji06oe
Bpemsl rona o6pasyeT ¢ TODH3OHTOM GOJbLIOH yroJj, 3oaua-
KaJbHBIH CBET NpelcTaBisieT co60# MOCTOSHHO HabJogaeMoe
sBneHne. ONIHAKO M B yMepeHHbIX WIHPOTaX 304HaKaJ/bHbIH
CBeT He BCeraa KasKeTcsl NPU3PayHbIM — HHOTId OH HACTOJIb-
KO SIpOK, 4TO HaMHOTO NpeBbllIaeT pKocTb Maeunoro [TyTH.

HccnenoBanuem 3onnaka/ibHOTO CBeTa B TeUeHHe MHOTHX
JerT 3aHuMaercs akaigemuk B. T'. Qecenkos. Te cBeleHus
0 3011MaKaJbHOM CBeTe, KOTODLIMH MbI Telepb pacrosarae,
ObLTH TOJyYeHbl B OCHOBHOM HM M €ro COTPYXHHKaMH.

UTto e Takoe 30QHaKANbHBIN CBET?

YKe HeCKOJbKO HeCATKOB JeT Hasal CNeKTpaJ/bHbl
aHaJu3 30AMaKaNbHOro CBeTa 0Ka3aJs BaskKHYyl 0CO6eHHOCTh
storo cBeueHusi. CnekTp 30[HAKa/JbHOrO CBeTa OKasaJci
CHJIbHO ocsabJyieHHOR Komuefl cosHeuHoro cnektpa. Huaue
roBops, 3arajfoyHoe CBeueHHe, MO KpaiiHell Mepe B 3HauH-
TeJbHOH CBOeit jJoJie, ABJSETCH OTPaXKEHHBLIM COJHEUHbIM
ceetoM. CrefloBaTesIbHO, Tle-TO B MeXKIJIaHEeTHOM NPOCTPaH-
CTBe JOJI)KHA CYILeCTBOBATh Ype3BbIUAiiHO pa3pexeHHas
cpela, cnocofHas OTPaxKaTh COJNHeYHble JY4YH.

HeranbHble uccien0BaHUs IPKOCTH 30IHAKAJbHOrO CBETA
NpHUBEJH H K JIPYroMy OTKpBITHIO. BhisicHHJIOCH, UTO Beuep-
HHH U YTPEHHHUH KOHYCHl 30JlHAKAIbHOIO CBETA — 3TO TOJILKO
Haubosee sipkue ero yacti, O6a KOHyca CMBIKAIOTCH CBeTs-
mefics noJocoi, caenylouell B1onb 3KJUNTHKH. B nanpase-
HHSIX, NepNeHIUKYJSpHbBIX K OSKJIHNTHKe, SDKOCTb CBeTd-
eiicss MoJochl CXOLHT HA HeT TaK MOCTENeHHO, 4TO, CTPOro
roBops, 300HaKaJdbHLIA CBeT HOJKEH paclpoCTPaHUTLCA Ha
BCe He60. DTO oO3HAyaeT, YTO 3eMJsl HAXOAUTCS BHYTPH
cpenbl, nmopoxaarollell sBJeHHe 301MAaKaJbHOrO CBeTa.

Bce maunble Ha6GoneHUil CBHAETENbCTBOBAJH, YTO 3Ta
cpella SIBASETCS MCMNOJMHCKHM O6JaKOM MeJbyaillnX TBep-
ABIX TBUIMHOK, 00BOJIAKHBAIOIINX 3HAUYUTENBHYIO YaCTh COJI-
HeuHo# cucrembl. Ecau 6bl MBI MOIJIM H3BHe B3MISHYTb Ha
CosHlle M OKPYKAIOILYIO €r0 CeMblO NaHer, Mbl, BEPOATHO,
yBHIENH GBI, YTO KOJOCCaJNbHOE CILIIOUIEHHOE H MOTOMY Mo-
X0Xee Ha OuCK 0O6Jako MeJbYaHlIMX TBEPABIX YaCTHU
OKYTHIBA€T CO BCeX CTOPOH cosHeuynylo cucteMy. Cocrapasio-
1as 30[HaKaJbHbIH CBET NblIb KOHUEHTPHPYETCH K MJIOCKO-
ctd, GIM3KO OT KOTOPOH ABMXKYTCH MJaHeThl. Mmenno mno-
3TOMY CBET, OTpa{eHHBIH NblIeBbIM 00JaKOM, Mbl HabJio-
LaeM riaBHbIM 06pa3oM BOMH3H SKJIHNTHKH.
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ITo Mepe npuGauxkenusi kK Conuuy o6/7aKko yTosiaercs.
Bot nouemy B6sn3n CosiHua 30nMaKasbHbll CBET 0COBEHHO
IIHPOK H SIPOK.

Hccnenosanus, nposesenHsie B. I'. ®dcceHkoBbIM, MOKa-
3aJiM, UTO HAUGOJbIIEro CrylieHus MblieBoe 06JaK0 HLOCTH-
raer Mexnay op6uramu Mapca u IOnurepa, To ectb Kak pas
TaM, rae oGpamaercs Bokpyr CoJiHLA MHOXECTBO MaJibiX
[1aHeT — acTepoua0B. DTOT (AKT HABOAHT HA MbICJb, YTO
KOJbIO AaCTEepPOHAOB CBS3aHO C 30AHAKAJbHBIM CBETOM.
Tounee roBops, Mblab, NOpOXKAalOLIas 3TOT CBET, GbITH MO-
JKeT, ABJIseTCs TMNPONYKTOM paclafa acTepouIoB, pe3yib-
TaTOM TOTO Helpekpallawroulerocst Apo6/eHHs MaJjblX Mja-
HeT, 0 KOTOPOM MBI Yy2Ke TOBOPHJIH.

Ilnanera ®astoH, Wiy, Jydlle CKa3aTth, ee OCKOJIKH, NPO-
nosmxkaer paspywartbed. M, Moxer ObiTh, MeJbyaiiline
YaCTHYKH, CIJIOLIHBIM 06/J1aKOM OGBOJIAKUBAIOIIHE COJHEY-
HYI0 CHCTeMY, TaK¥Ke eCTb OCKOJIKH NOrubuell naaHertsl. Mbl
MOTOM YBHIHM, YTO 3TO NPeANOJOXKeHHe, Kaxyuleecs ecTe-
CTBEHHBIM, BCTpeYaeT HEKOTOpble cepbe3Hble 3aTpyNHeHHS.
Ho, He3aBucuMo OT NpOHCXOXKIOEHUs MbleBoro ofjaka
30[HaKaJbHOrO CBETa, CJeNyeT BBISICHHTh, KaKHe NPUYHHB
3aCTaBJSIOT 3T0 06JIAKO CYLLEeCTBOBATH, N0-BUAHMOMY, BECh-
Ma NpPOLOIKHUTENbHOEe BpeMs.

YacTtuupl 06/aKka He MOTYT ObITb HEMOABHUIKHBIMH OTHO-
cuteabno CoJsHUA, Belb HHAUe BCe OHM NaBHO OblaH OBl MpH-
TaHyTol CoJHLEM W, CTAHYBIIHCL K €ro upe3BbiyajiHO pac-
KaJIeHHO# [OBepXHOCTH, o6patu/auch Obl B ras. 3Hauwur,
YacTHUbl 30JHaKaJbHOro o6saaka (6yoeM Tak Ha3blBaTh 3TO
o6pasoBaHue) aBuxkytcs. Ho kax?

M3BecTHO, 4TO [ABHIKEHHE KPYMHBIX TeJl COJIHEUHOil
CHCTEeMbI — GOJIBIIMX I[JIaHEeT H HaubOo/bIIHX M3 acTepo-
HJOB — ONpeJeNsieTcss 3aKOHOM BCEMUPHOro Tsrorenus. Bee
oHu obGpautatorcst BOKpyr CosiHua mo anauncaMm u 6yayT ABH-
raThCsi Tak ellle HeonpeaeneHHO A0JTroe BpeMs.

Wuaue Benyr ceGsi Mesnkue TBepable YAacTHYKH, B 4acT-
HOCTH Ta MeJbuaiillass TBepaas MblIb, KOTOpas dBJjser-
CA OCHOBHOH COCTaBJsiOlled YacTblo 30JHAKAJbHOTO 06-
Jaka.

Ha menkue tBepable Tesna 3aMeTHOE BO31eHCTBHE OKA3bl-
BaeT CBEeTOBOEe NaBJeHHe CoJIHedHbX Jydell. Kak M cHJabl
TATOTEHHS, CBETOBOE [aBJ/leHHe H3MeHseTcss o6paTHO npo-
nopuKoHanbHO KBaapaty pacctoshus ot Conxua. Ecau npu-
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TsXKeHune, neficTayromee ca cropoHn CosHua Ha TBEPAYIO
vacTuuky, HanpaBieHo K CosHuy, TO CBeTOBOe NaBJIEHHS
Hrpaer poab oTTankuBatenbHoRt cuibl, OHO Bcerma Hampas-
JIEHO B CTOPOHY, npoTHBonosoxHylo CosHuy.

Bopn6a 3Tux ABYX cus onpenensier Cyan6y YacTHUKH.

Honyctum, 4to o6e CHJIBI pPaBHBI 1O BejHYHHe. MOKHO
NOJACUHTATh, YTO TaKOe PaBEHCTBO OyIeT HMeTb MeCTO AJA
KPOXOTHBIX YacTuyek ¢ nonepeuHukom nopsiaka 0,0001 mua-
Jumerpa. Ha Ttakue yactuubl QakTHUecKH CHJLI He Heil-
CTBYIOT (paBHOAeHCTBYIOLAs paBHA HYJIO) H OTOMY OTHO-
cutebHO CoJIHIA OHHM NOJIXKHBI ABHIaThCsl MPSMONHHEHHO M
paBsomepHo. JII060NLITHO, 4TO 3TO €AHHCTBEHHHIH peasb-
HbIfl cayuail, KOraa B Mpefenax COJNHEYHOH CHCTEMBI CTaHO-
BUTCH BO3MOXKHBIM MpPSMOJIMHEHHOE M paBHOMEpHOe MBH-
Kenue.

Ecau vacthua GyneT UMeThb MeHbliHe pa3Mepbl, TO COJ-
HeuHbIfl CBeT CTAaHeT OTTAJKHBATh ee. B pe3ysabrare uyacTtuua
€O BCe BO3pacTalolleii CKOPOCTbIO noseTut npousb ot CostHia
B MEX3Be3[[Hoe NMPOCTPaHCTBO 110 OpOuTe, NpelNCTABAAIOIIEH
co6oii runep6osy. Pano WM NO3QHO COJIHEYHbIE JIYYH «BbI-
FOHSAT» TAKYIO YaCTHLY 34 IPAHUIbl COJHEYHOH CHCTEMBH.

HNuaue cnoxutcs cynp6a Tex 4acTHL, MOMEPeYHHK KOTO-
peix mpesbimaer 0,0000 munaumerpa. s HUX cuia TAro-
Tedus1 CosHua npeobsafaeT Haln OTTaJKHBaTesNbHbIM Aefi-
cTBHeM ero Jiyuei. [TosToMy Takue yacTullbl HAYHYT o6pa-
mwartbcss BoKpyr CosHUA MO 3/MJIHNTHYECKHM OpOHTAM Kak
(aMOCTOsITe/IbHble KpoOLIeuHble NyaHeTKH. [1paBna, paseirps-
BaTh poJ/ib MJAHeT UM NMpUAeTcs He TakK YK moaro. CBetoBoe
JaBJieHHe, He CMOTLIee «BLITHATb» HX M3 CeMbH HACTOSILIMX
6OJIbIINX TIJIaHET, CYMeeT «pacnpaBHTbCA» C HUMU He MeHee
X EeCTOKO.

[MpencraBete ceGe, 4TO BB OeXHTe MOA MPOJHBHBIM
noxaem. Jaxe eciu Kamiau DOXK/As JeTAT Ha 3eMJIO CTPOro
BepTHKAJbHO, HOXIb Oyfer 6UTh BaM B JiHLO, Kak Ol co-
[POTHUBJSIACH BalleMy ABHXKEHHIO.

Heuro nonoGroe npousoitner u ¢ HeGoJbLIOH dacTUUeH,
o6pauatouieiics Bokpyr CosHua. «JloxKab» COJTHEUHBIX JYy-
yeit Gyaer Guthb eit «B J06», OKa3biBass Ha yactuuy 6okoBoe
CBEeTOBOe HaBJjieHHe. DTO sBJEHHE, H3BECTHOE B (hH3HKe NOI
nasBaHueM s¢o¢ekra [loiinTunra — PoGepTcona, B cyanbe
YaCTHLbl ChirpaeT pelawouyto poab. bokosoe nasneHue ce-
tTa OyAeT MelJeHHO, HO BepHO TOPMO3HTb MOJIET YaCTHLUbLI
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sokpyr Conrna, CKOpOCTb ee MOCTEeNeHHO YMEHBIUIHTCA, H
gactuina HayHeT npu6anxkatecs K CoJHLY MO HEKOTOPO#
cnupaneo6pasHoit KpHBOH.

OHell ee npeponpefejed — PaHO WM MO3MHO 4acTHUA
ynager Ha CosHue, u Torma B ero armoctepe BO3HUKHET
MHKDOCKOTHYECKH MaJjeHbKoe Tra3oBoe 006/1auko — OCTAaTOK
ObiBLIEH MIaHEeTKH.

KonnuecTBeHHast ctopoHa siBMeHUi BCerfia TeCHO CBSI3aHa
C MX KadeCTBeHHOH cTopoHo#. Jlna 3eman H eff moLoGHBIX
naader 3¢ ¢ext I[lolinTunra — Po6GepTcoHa TaK HHUYTOXKHO
MaJ, YTO MpPaKTHYECKH CBETOBOEe [aBJjieHHe Ha LBHIKEHHC
3emau HHKak He Bauser. Ho nas yactuu 3ommakasbHOrO
ob6s1aka 3TuM 3PdexkToM npeHebGperaTh Hesb3s. [lo pacye-
ram B. . ®ecenkoBa, yactuna nomnepeuHnkoM 10 MHKpOH
H TUIOTHOCTBIO, DAaBHOH eJMHHUIlE, HauaBllas ABHXKeHHE Ha
paccrostiun 150 MuannoHOB KusaoMerpos ot CosHua, ynajeTr
Ha ero MOBEPXHOCTb Yepe3 CeMb THICSY JIET.

B Xu3Hu uvesoBeuecTBAa CeMb THICSHY JET — CPOK He-
Maabii. Ho B KHU3HM Tes co/iHeYHO CHCTeMBl ThICSYa JeT
O3HaydeT MNPWMEPHO TO XKe, UTO Yac B JKHU3HH YesOBeKa.
3nauut, najgenne Ha CoJiHle YaCTHU 30LHaKa/JbHOro ob.a-
Ka — mnpouecc cpaBHUTeNbHO OblcTpblfl. ['opa3mo GeicTpee
NOKHAAIOT CONHEYHYIO CHCTeMY Te YaCTHUbl 301HaKaJbHOTO
cBeTa, nomepeuHHK Kotopblx MeHble 0,0001 mMuaaumerpa.
Kpynueix uacTui, kak nokasanu paGortel B. I'. deceHkosa,
B 30QMaKaJbHOM O0G6JaKe NOJKHO OLITH OYeHb MaJo.

BriBox u3 ckaszaHHOro Moxker GbIThb TOJILKO ONHH: Belle-
CTBO 30[MaKaJbHOro 06/aKa [HOJKHO HelpepbiBHO OOHOB-
aatbes, TolbKO B 3TOM cJyuae MOXeT GbITh MOHSITHO MpO-
NOJIKHTEeNbHOE CYIIEeCTBOBAHHE 30IHAKaJbHOTO CBeETA.

MoXHO mMoxcuYuTaTh, KAKOBA Macca 301HaKaJbHOro 006-
JlaKa, Hanpumep, B npelejax 3eMmHoll opGuThl. Takue mon
cuerhl, npoBefeHHble B. I'. ®eceHKOBLIM, #AlOT C NMepBOro
B3rJsila BHyLWIMTeJdbHYlO BeauunHy — 1000000 000000
(10'2) ToHH, uTO MmO oTHOUeHHI0 K Macce 3emau (1077)

1
COCTaBJIsIeET BCEro 1000 000 000 000 000 J0JI0.

U3 3t0it yacTH 3oauakanbHoro o61aka MOXKHO GHIJIO 6wl
CJIeNHTb acTepouj MnonepedyHukoM Bcero Jauuib 10 Kuno-
mMeTpoB. Takoe KoainyecTBO BeulecTBa, no pacyeram B. . Pe-
ceHKoBa, Beinagaer Ha CoJiHle 3a MHJJHOH JIeT.
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Econ cyurats, 4TO 30HaKaNbHBIA CBET CYLIECTBYET yikKe
HECKOJIbKO COTeH MHJIJIHOHOB JIeT, TO 33 3TO BpeMsi OH HOJ-
JKeH Obl1 MOJNHOCTbIO OOGHOBHUTHCS HE MeHee HECKOJbKHX
coten pa3. Muaue rosopsi, ua ero o6pa3oBaHue HOJIXKHA
Gblla yHTH 3HAuMTebHAs H0Js1 Macchl pacnasierocs das-
TOHa.

Moxer OblTh, B 006pa3soBaHWM 30QMAKaJbHOTO CBeTa
Qaston u He 3aMewaH. B 1955 roagy, OCHOBLIBasicb Ha
HoBeHINUX Hab/ofeHHsX, Genbrufickuii actpoHom Kosmmau
npHIle] K BBIBOAY, YTO HEKOTOpble CBOHCTBA 4aCTHIL 30IHa-
KaJbHOTO CBeTa CHJLHO OTJIHYAIOTCA OT CBOHCTB METEODHBIX
Tesq. B uacTHOCTH, 30ZHaKa/bHble YACTHLL HOJKHHE GHITh
ropasfio MJIOTHee TeX METEOPHBIX YacTHL, KOTOpble MOpO-
KOA0T «najalomue 3Be3fbl». [l03TOMYy BO3MOXHO, 4TO
301MaKaJbHBIA CBeT BBI3BAH TBepAbIMH YacCTHLAMH, BBI-
AenAOUMUCA NpU pacnajne koMeT. MoryT 6bITb MBICJHUMBl |
HHble MYTH €ro MpOHCXOXAEHHSI.

HenaBHo acTpoHoMbl cHOBa y6eauJuch, YTO HX Mpel-
CTaBJIeHHS] O 30AMaKaJbHOM CBeTe HaJjieko He MoJHbl, [Ipu
JeTaJbHOM H3y4YeHHH NMPH3PAuYHOTO CBETA C MOMOIIbIO Clie-
LHaJbHBIX ~ HHCTPYMEHTOB — NOJISPHMETPOB — OOHAPYXKH-
JIOCh, YTO B COCTaB 30[MAKaJIbHOTO CBETa, MOMHUMO TBepAOH
NBIJIH, BO3MOXHO, BXOHSAT CBOOOAHbLIe 3/eKTpoHH. O6/akKo
3/IeKTPOHOB B LIeJIOM HMeeT TakKywoo ke ¢opMy, Kak H obJa-
KO MblAeBbIX 4acTHll. Kaxk mnblib, Tak U 3JeKTPOHHI pac-
npesiejieHbl B MEXIIIAHETHOM MNpPOCTPAHCTBE OYeHb pelKo.
B6susu 3emau B 1 KyGuyeckoM caHTHMeTpe NMPOCTPAHCTBA
JIOJI)KHO HaXOAWThCSl He GoJjiee THICAUM 3JEKTPOHOB, MEXOY
TeM Kak B TOM ke 06beMe KOMHATHOro BO3[yXa HX UMCJIO
(haHTaCTUYeCKH BEJHKO.

Yactuusl neiin, obpasywoouell 3oxuakanbHoe 06/1aKo,
BCTpeualorcst ewe pexe. Ha tom ke paccrosiuun ot CosHua
C/lHa HUYTOXHO MaJsas TBeplas MblIMHKA OTiaJjeHa OT ApY-
rofi B cpeaHeM Ha | kujomerp.

OTkyaa B3syMch 3JEeKTPOHB B 30JHaKajJbHOM 0G6-
Jake?

Hcrounnkom ux moxer Gnithb Cosnue. OHO, Kak u3Be-
CTHO, TMOCTOSIHHO BhiOpachiBaeT B MHPOBO€ MPOCTPAHCTBO
KOJIOCCAJIbHOE KOJIMUECTBO 9JIEKTPHUUECKH 3apfXKeHHBbIX ya-
cTul (KOpNYyCKyJ), CpelH KOTOpLIX He [OC/IeJlHee MeCTO 3a-
HUMAIOT 3JIEKTPOHHI.

B otanume or nmpoToHOB, Tak:kKe B U300HAHH H3Beprae-
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Mbix CoJsiHIleM, 3/1eKTPOHBI OYeHb CHJBHO pacCeHBalOT COJ-
HeyHbl cBer. Bnaropaps sToMy u GbLI0 3anModO3peHO HX
NPUCYTCTBHE B 301HaKaJ/JIbHOM CBeTe.

HekoToprle acTpoHOMBI CYHTAIOT, 4YTO TpPH 4YETBEPTH
30[IHaKaJIbHOIO CBeTa MHOJI)KHO MDHUXOAHUTLCS HA MblIb H
OKOJIO OJHOH ueTBepTH — HA 3JEKTPOHb. Bo3MoxKHO, 4TO
B 06pa3oBaHUK 301HaKaJbHOrO CBETa HEKOTOpasi posib MpHU-
HaJLJeXUT U CBeYeHHI0 aTMocdephl.

[To muenuio akanemuka B. I'. ®ecenkoBa, noarsepxueH-
HOMY HaG6JIODEHHSIMH, KOTOpble OH mpoBen B 1957 roay B
Erunre, runotesa o Hanuynu B 304MaKaJbHOM CBETE 3JIEKTPO-
HOB siB/asieTCsl H3auinHe#d. OnTHueckue CBOHCTBA 30lHAKAaNb-
HOTrO CcBeTa MOTyT ObIThb OObSICHEHbl B3aHMOAEHCTBHEM COJ-
HEYHBIX Jiyued ¢ TBepAOH NbLIbIO, KOTOpas, M0O-BHAHMOMY,
H COCTaBJ/SIeT 30[HaKasbHbIH CBeT.

[Tonpo6Hoe u3yueHue 30QMaKaJbHOTO CBETAa elle TOJbKO
HauuHaercs. He BHoOJIHe BHISICHEHO NPOUCXOXKIEHUHE MOPO-
kaamwoiero ero o6saaka. Ocraercsi OTKPBITHIM BONPOC O MpH-
YYHAaX M3MeHeHHH SPKOCTH 30[MaKaJbHOTO CBeTa, pealib-
HOCTb KOTOpPHIX Obla HEaBHO yCTaHOBJIEHA,

3oxnakanbHbf cBeT — GaarogapHasi o6jacTh LJIsT Hayd-
HBIX HcCAefoBaHuH. l3yueHwe 3TOro mnpuspayHoro caera
BXOIHT B MPOrpamMMy HayuHblX paboT MexAyHapOAHOTO reo-
($u3HUeCKOro COTPyNHHUYECTBA.

MHororo MOXHO OXHIATb B 3TOM BOMNPOCE OT HCKYC-
CTBEHHBIX CNYTHHKOB 3eMsu. C HeKOTOpPBIX H3 HUX ydacTcs
(c momombio ¢ortoannapaTtoB) <«yBHAETb» 304HAKaMbHbIH
CBeT, TaK CKa3alb, B «YHCTOM BHIE€», TO €CTh 32 TpaHHIlaMH,
3eMHOHl aTMmocgepbl, KOTOpasi 3aMeTHO MellaeT ero HabJlo-
ndenusaMm. Oco6enHo ueHHbIM OynyTt ¢otorpaduH crekrpa
301MaKa/JbHOrO CBeTa, MoJyuyeHHble co cnyTHUKa. OHH, He-
CCMHEHHO, CAenaloT 3TOT NpH3payHbIl CBeT ropasjo GoJee
TIOHATHBIM,

MEPRYPHH W Ero JBH:KEHHE

YiKe MHOro BeKOB CpelH aCTPOHOMOB OLITYeT MOroBopka
«Felix astronomus, qui vidit Mercurium», xotopas B nepe-
BOJE ¢ JJATHHCKOrO Ha PyCCKHil s3blK 3BYYHT TaK: «CuactiinB
acTpPOHOM, BUAeBLIMH MepKypuit».

l'oBopsiT, uTO 3TOro cuactba Obl1 JHLIeH Aaxe Komnep-
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HHK, KOTODHIH ¢ TymaHHbIX GeperoB Basaruiickoro Mops 3a
BCIO CBOIO NONTYIO XH3Hb HU pasy He Bules Mepkypus.

[Mpuunna nnoxo#t BuauMocTH MepKypHsi 0GLIEH3BECTHA.
Mepkypuii 6au3ok x Coanuy. TosbKO 58 MHIIMOHOB KHJIO-
MeTpOB OTAEJSIOT 3Ty MJIAHETYy OT UeHTPaJbHOro Teja Ha-
el CONHEYHOH CHCTEMBl, UTO COCTaBJseT OKOJO 2/s pac-
crosiHua ot 3eman no Coanua. Bnpouem, ykasanuasi sesu-
YHHA fIBJsEeTCS BeJHYHHOH cpelHefl. Bnaropaps cuabHOH
BBITIHYTOCTH cBOell op6utel Mepkypuit MoxeT uHorfa c6/H-
)atbes ¢ Connuem no0 46 MUJIJIMOHOB KHJOMETDOB, MEXAY
TeM KaK B HHble MOMEHTH ero paccrosiiie oT Co/HUa MOXeT
Bo3pactaTtbh 40 70 MHJJHOHOB KHJIOMETPOB,

Ha ne6e Mepkypuii Bcerna HaXonAHTCs B HeNoCpeaCTBeH-
HoM coceactBe ¢ CoJsiHLEM H MOTOMY TMOYTH MOCTOSTHHO
CKPLIBAETCS B €r0 OCJeNHTeNbHbIX Jyuyax. ToNbKO Npu HaH-
6osiee G/aronpHsATHOM CTeyeHUM 0OcCTOATENbCTB MepKypHuil
yraasiercs ot ConHua Ha 28 rpaaycos, 4TO COCTaBJjsieT
IATbAECAT IIECTb BHAHMbBIX nonepeynukos Jlywel. B Takue
NepUOALl €ro HHOTAA ydaeTcs HadMoAaTh B Jy4Yax yTpeHHeH
HJIH BeuepHell 3apu KaK 2KeJTOBATYIO CPAaBHHTENbHO APKYIO
3BE3JI0UKY.

Kcratu ckasath, eciin Gbl MOKHO Gblio nepeHectH Mep-
KypH# Ha HOuHOe HeGo, ero 6JieCK MOYTH He ycTynana Obl
6aecky Cupuyca — sipuaiilieil u3 3Be3f,

[Tpu HaGuioneHun B Teneckon Mepkypuit (kak u Benepa)
HanoMuHaer Kpoweunyio JIyHy. EcTb, onnako, cyuiecrBeH-
Hoe oTsuuHe ¢a3 3Tux mnnaHer ot ¢a3 JlyHo. Buanmble
pa3Mepnl JIyHol B J106bIX ee (pa3ax oduHakoBH. VHaue Bhl-
raanat Mepkypuit u Benepa. HauGosblmiux BHAMMBIX pas-
MepoB 3TH MJIaHEThl JOCTHraloT MPH HauMeHbWHX (asax.
Hao6oport, xorna Mepkypuii u Benepa cTanoBsTCS MONHBIMH
IHCKaMH H, CJeloBaTesbHO, 3eMHOMYy HabJionaTesi0 HX
MOBEPXHOCTh PAaCKphLIBaeTcsl B HaWOOJbIIMX pa3Mepax, obe
nsaaHetsl, Haxoasice 3a CoJiHUEeM, NPaKTHUeCKH HEBHAHMEL;
KpOMe TOro, HX BHAHMble MONEPeYHHKH CTAHOBATCS HAHMeHb-
wHMH. K 3TOMy MOXHO 106aBHTh, YTO BEUEPOM H YTPOM
Mepkypuil HabGa0naTh TOXKe He BIOJAHe YAOOHO, TaK Kak OH
BUIEH HM3KO Hal FOPM3OHTOM CKBO3b 3alblJEHIIBIA H BOJ-
HYIOUIHHACS OT BO3AYLIHLIX TOKOB C/CH aTMOC(epHI.

Kak 9T0 Hu napanokcaJjbHO, HO Jydllle BCero HabmaonaThb
Mepkypuit nnem. [la, WMeHHO NHEM, NPH MOJHOM COJIHEY-
HOM cBeTe, [/ 3T0ro Heo6XOAHMO HANPABHTbL TEJECKON HE
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TO MecTo He6a, rie MOJIKeH HAaXOOMThCS Mepkypuil, u 3a-
C/IOHUTb OOBEKTHB TeJIeCKONa OT MPAMBIX COMHEUHBIX Jydefl
KaKAM-HUOYnb 3KpaHOM. [Ipu HabuaiofeHuSIX B TeJecKol
3Be3[lbl KaXyTCs sipye, a ¢oH He6a TeMHee, 4eM HEBOOpY-
XKEHHOMY rJ1a3y, U IOTOMY, KaK H3BECTHO, B TEJECKOMH NHeM
MOXHO HaGJI0faThb He TOJbKO MJAHEThl, HO M HEKOTOphie
u3 HauGosiee SIPKUX 3Be3f.

Tak u moctynun sHamenuTHlii GpanHuy3cKuii HccaenoBa-
TeJb MiaHer . AHroHuanu, korna Jerom 1927 roga oH
3aHSJICA CHCTeMaTHYeCcKMMHU HabJ/ioneHusiMu MepKypus.

B pacnopsi:keHun AHTOHMAaZH HAXOMMJICS BEJHKOJEMHbIH
Tesneckon MeaoHcKoll o6cepBaTopuy, C ONepeyHUKoM 06 beK-
THBa 83 caHTuMerpa. ATMocdepa B paiioHe MenoHa OTJH-
Yya/jach NOCTAaTOYHBIM CHOKONCTBHEM H CPABHHTEJBLHON Mpo-
3payHOCThIO, a TIJaBHOe — 3TO caM HabJioxarenb, K TOMY
BEpEMeHH MOJYUHBLIMA BCEMUPHYIO U3BECTHOCTh KaK OIHH U3
HauboJee HCKYCHBIX HCCJefoBaTesell MaaHerT.

HocroBepuble 3HaHHs o0 Mepkypun B Te rofsl ObLIH
BecbMa cky/aHbl. Kpome cBenenuit o ¢opme, pasmepax u no-
JIOXKEHHH B NPOCTPAHCTBe OPOUTEI MepKypHS, K YHCY AOCTO-
EepPHBIX NaHHBIX MOXHO OBbLIO OTHECTH pe3y/abTaThl H3Mepe-
HUll auamerpa mnnaHerhl. [locsenHuft oxasancs GJIH3KHM
K 5140 xuaomerpam, uto coctaBaser 0,403 nonepeuHuxa
3emun. Uro ke Kacaercst APYrux pe3yJbTaToB HAOGJIOJLEHHUII,
TO OHH OBIJIM MO MeHblleldl Mepe CNOPHHI.

Tak, Hanpumep, no Ha6JIOAEHHSIM OOHHX ACTPOHOMOB,
Mepkypuit nocrosinHo o6paiuer k ConHuy OnHON cBoefl CTO-
poHoii. [lpyrue Habmaofartend yBepaAJH, UTO MM YyAanoch
06HapyXHUTb BpallleHHe MepKypHst BOXPYT OCH C NEepPHOIOM,
NOUTH paBHBIM 3eMHBIM cyTkaM. Kak Te, Tak u Apyrue
CCHIJIAJMIUCh MPH 3TOM Ha NsITHA, KOTOPble HM yIaBaJjoCh pas-
rMsiieTh Ha MOBepXHOCTH muaHeTl. OnHako 3TH NATHA
Ha6JI0faluCh He BCerja OTYETNIHBO, Ja K TOMY XKe Ha
PUCYHKaX pasHblx HabJjwojaTtenefl OHH BbIrJfAAeNH M0-pas-
BoMy. Tak e HesceH OblJ M BONPOC O HAJHYHH BOKDPYT
Mepkypusa atmocgepsl.

3ametuM, uTo, oGpamasics BOKpyr CosHua N0 SJJAUNTH-
YyecKoil op6GHTE, HECKONbKO HAKJIOHeHHOH K MJIOCKOCTH 3eM-
Hoii op6uThl, Mepkypuil, kak u JIyHa, nonsepxen Ju6paunu,
Kpome Toro, 6naronapsa Gausoctin k Co/HLY H OFpOMIibIM
pasmepaM nocnenHero CoJsHle OCBellaeT HECKONbKO 60Jb-
e noJoBUHE Mepkypusi. M3-3a nubpaunn 1 370ro 3¢ ¢pekra
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pasHbiM HabaiogaTteasM MpH J060H MPOLOMKHUTENbHOCTH

CYTOK Ha MepKypHH MOTJM GBITb JOCTYNHE pa3Hble 4acTH
€ro MOBEPXHOCTH.

QOueBuaHO, 4YTO 3ajada, mnpecjgeayemass AHTOHHAIH —
co3nanue repmorpacduu!, unm reorpadum Mepkypus, —
6blia BeCbMa TpPYAHA.

B Teuenue Tpex ser AHToHHanu HaGmionan Meprypuil.
Hab6uaionenus Besuch AHEM B TO BpeMs, KOraa, npoxois Hax
TOUYKOH 1ora, MepKypu#l 3aHMMaJ HaHBBICIIEe MOJIOKEHHE
HaJ ropu30HTOM. DTHM MOUYTH YCTPAHSJIOCh BpeldHOe BJHS-
HHe aTMocdepsl. PesysabraThl, K KoTOophiM Hpuilea AHTO-
HHAallK, BeCbMa HHTEpECHHI.

Ha pucyHke npusesiena kaprta moBepxHocTH MepKypus,
cocTaBseHHas 1o HabmoneHusMm AHToHHanu. B orauune ot
3eMHBIX noJymapuil, kapra Mepxkypusi u306pakaeT TOJbKO
OIHO NoJyllapue MJaHETHl — KaK OKOHYATEeNbHO JOKasal
Auntonnanu, Mepkypuii Bcerna o6pauted K CosiHLY OAHOH
cTopoHoll. B 3TOoM oTHOlIeHHH OH mMoxox Ha JIyHy, Kotopas
HUKOrZa He MOKa3blBaeT HaM CBOEro «3arthlika». Ho ecan
JIVHHBI{ «3aTHIIOK» perynaspHo ocBemaercs ConHuem coBep-
IIEHHO TaK e, KaK U JYHHOE «JHLO0», TO «3aThlIoK» Mep-
KYPHs NMOCTOSIHHO HAXOAUTCA B TEHH.

Mepkypuii okasaJjicss MUpOM CBOeoOpa3HbIX KOHTPACTOB.
Hukakoit cMeHb OHS H HOYM TaM HeT — BeUHBIH JAeHb HA
OJIHO¥ CTOPOHE M HHKOTJa He KOHYalollascs HOYb Ha JPYroM
€ro MoJIOBHHE.

Kapra aueBHoro mnosyumapus MepKypus, cCOCTaB/JeHHas
AuToHUMALH, H306MNYyEeT pa3HOOOGpPa3HbLIMH MSATHAMH — CBeT-
JAbBIMH B TeMHBIMH. Hapywasi Tpanuuiuio, no KOTopoit TeMHBIM
nsitHaMm JIyHbl, a 3aTeM U Mapca Oblio MpHCBOEHO HAa3BaHHe
Mopei#l, AHTOHHAOM peUIMJ CcepoBaThie NsITHA Ha IMOBEpX-
HOCTH MepKypusi Ha3blBaThb MYCTHIHSIMH.

HekoTopble u3 3THX nycThidb BecbMa o6wupHu., Hanpu-
mep, nyctuiHs [1pometeft (Promethei), naxonsmascs B Jse-
BOM BepXHeM YIJy KapThl, N0 MJOWAAH NPeBOCXOAUT PpaH-
uuto. YepHoTa NMyCThiHb pa3J/iHyHA — HEKOTODble H3 HHX Ha-
noMuHaloT GJelHble TEHH, ApPYrHe BLINALAT KaK pPe3Ko
oyepyeHHble TEMHble MSTHA.

Cee1sble o6sacTy Ha MepKypuHn TakKe HEOIHHAKOBH IO

‘Tepmorpadusa nponcxout oT cnosa «I'epmec» — rpeueckoe
uMa 6ora Mepkypus.

86



Kapra Mepxypus no Autonuadu.

cBoeil sipkoctu. HauGosmee spkoii obsacTbio Ha BHIAWMOI
cropoHe MepKypusi siBasieTcst cBeTsast mycThiHsa Argyritis,
TOraa Kak Haubojiee TEMHbIM MATHOM BBIMISAMT MYCThbIHA
Criophori.

[atHa Ha noBepxHOCTH MepKypHus, Kak YCTaHOBHJ
AHTOHMAIH, 3aHMMAIOT HEU3MEHHOE PacClo/ioKeHHe Mo OTHO-
WIEHHIO K TEPMHHATOPY — IpaHulie CBeTa M TeHW HA NHCKe
Mepkypusi. 10 u o3Hayaet, 4To Mepxypuii Bceraa obpatuen
K CosHuy onHoil CTOPOHOH.

OnHako ecau pacrnojoxkeHune mycToiHb MepKypus B yka-
3aHHOM CMbIC/le HEM3MEHHO, TO BHIAMMOCTb HX, Hao6opoT,
floABepKeHa 3HauuTeNbHLIM H3MeHeHusAM. M AnToHnaau u
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npeslecTBylolNe eMy HabJlonaTean He pa3 oTMedasH, 49TO
IisiTHA HA MOBEPXHOCTH MepKypus MHOrAa 3aBOJAaKHBAIOTCA
KaKOH-TO ABIMKOH, KAKHM-TO JIETKHM TYMaHOM.

At «6/efHble TyMaHbl», KaK Ha3blBaeT 3arajoyHble
o6pasoBanus AHTOHHAIH, — OesiecoBaThle, GoJblLIell YaCThIO
BeCbMa MpO3payHble, HO HHOTAAa NOCTHUramwuUlHe TakKoH ry-
CTOTHl, YTO 32 HHUMH [OJHOCTBIO CKPBIBAIOTCSI TEMHbIe
MYCThIHH,

Tymanbr HaGaiomaloTcsi NpeuMyILeCTBEHHO Ha Kpasx
IHcKa MepKypusi, NpHYEM 4aCTO OHH KaXKYTCsl GeNOBaTHIMH
noJiocaMy MJIMHOH HHOTAA A0 S THICAY KHJIOMETDPOB.

CHuMKH Mepkypusi, nosyyeHHble ¢GpaHIy3CKHM acTpo-
HomoM @. Kentocs B 1931 rony, 3adukcrupoBann HeKOTOphe
H3 ero 3araJO4HbIX TyMaHOB.

Benunsna stux TymaHOB oka3asnach BecbMa HasieKoil OT
GennsHbl Hanbosee GJeAHBIX 3eMHBLIX 00/1aKOB, HO B pealb-
HOCTH WX AuTOoHHanu He comHeBasca. OH Obl y6exmaeH,
y10 MepKkypHil oKpyxeH atMmocdepoil, XOTsl ero TyMaHbl He
UMeIoT HHuero obuero ¢ o6JakaMu U TyMaHaMu 3eMJIH,

«Hannuue BonsiHbIX Kaneab Ha ocBemeHHoM CouHuem
nonywapuu Mepkypus, — nucaJ OH, — NpeICTaBJseTCs He-
BO3MOXHBIM B CHJy TOCNOACTBYIOIleH Ha HeM CTpallHOH
HKapol.

B sTtux ycnoBusx HauboJee mnpueMm/eMoll rumnoresoi
siBJisieTcsl OObsSICHEHHe XapaKTepHbIX 0o6pa3oBaHHi B aTMo-
chepe MepKkypus HanuuMeM B Hell 06/1aKOB Upe3BEIYAHO
MeJKOH MblJIH, B3MeTaeMOH BeTpaMH GOJBLIOH CHJIBI M Bep-
THKAJbHBIMH TeUYeHHSIMH, BOCXONSILIMMH Hal OOGILUDPHBIMHU,
BbKKeHHBIMi COJIHIIEM NYCTBIHSMH 3TOTO CBETHJIAY.

BeiBonnl 06 atmocthepe MepKypus, K KOTOPBLIM MpHILEN
AHTOHMAZH, 10JTHe FOAB BHI3bIBadH cOMHeHHs, HyxkeH Gbla
oueHb TPEHHPOBAHHbIH rJya3, 4ToObl yBUAETb «OJedHble
TyMaHbl» Mepkypus, a, KpoMe TOro, pasmepnl Mepkypus,
6nu3kue K pasmepam JIyHbl, HCKJIIOYAJ/IH, Ka3a/10Ch, BCAKYIO
BO3MOXKHOCTb CYLIECTBOBAHUS BOKPYT HEro CKOJIbKO-HHOYIb
nJaoTHo! Bo3aylHo# oGomouku. O KakuX e TOraa yparas-
HBIX BeTpax Morna WaTH peub? [IpaBaa, monepeyHuk Mepky-
pus Ha 1667 kunomerpoB GoJblie auaMeTpa JlyHbl, a mo
mMacce OH MNPEBOCXOIMT ee B TPH pPasa, Tak 4yTo crnop o6
atMocthepe Mepkypusi AaneKo Helb3si OblIO cuMTaTh pe-
IIEHHBIM,

Jletom 1942 ropa cucremaruueckue nccaenoBanust Mep-
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KYpHsl OBIIM TPOLOJKEHH!
COOTe4YeCTBEHHUKOM  AHTO-
HHANH, AacTpoHOMOM A.
Honbdycom. O6cranoska,
B KOTOPOH BeJHCb 3TH Ha-
6aionenusi, Gnlia HeoOblY-
Ho#i. OGcepBatopusi Iluk
Ao Muan, rpe uma6aogan
Honboyc, naxomures B ITu-
peHesiX, Ha BbicoTe 2870
MEeTPOB Hal YPOBHEM MOps.

UynecHblii ropHblii BO3-

IyX, UCKIIOYHTeJbHAs Tpo-
3pDauyHOCTb M CIOKOHCTBHE
aTMocdepnl coJeficTBOBaH
ycnexy. XoTsi BHauan€e Y Cospemennas orokapra Meprypus.
Honbvdyca 61 Teneckon
¢ nonepeuHnkoM 38 caHTH-
MeTpoB, KOTopulii B 1944 romy Obl1 3aMeHeH TeseCKONOM
¢ 00beKTHBOM auaMmeTpoM 60 caHTHMeTpOB, npeKpacHble
aTMocepHble YCIOBHs BIOJHEe KOMIEHCUPOBAJH HEKOTOpoe
SHHCTPYMEHTa/lbHOe» MpPeHMYILecTBO AHTOHHALH.

[Tocne mecsitu nleT HempepsIBHBIX HaGmoneHuit Joabdyc
B 1953 rony ony6.auKoBa/s MOJyYeHHbie UM pe3YJ/bTaThl.

Hoabdycy u ero coTpyiHHKaM yRa/aocCh CrelaTb MHOrO
(oTocHUMKOB MepKypus ¥ Ha MX OCHOBE COCTaBHTb NepBYIO
(dotokapTy nnaHeThl. Ee cpaBHeHHe ¢ Kapramu IpyrHX
Habaonateneli obHapy:KHBaeT LOCTaTO4YHOe obliee CXOn-
cTBO. B 0COGEHHOCTH 3TO OTHOCHTCS K pUCYHKaM AHTOHHANH.
CpaBuenue c¢ororpaduii Mepkypus ¢ pHCYHKaMH, clenaH-
HbiMu ewte B 1889 rony, BHOBb MoATBepAHsO, UTO roa Mep-
KypHs paBeH ero CyTkaM W B Hallefl 3eMHOHl Mepe COCTaB-
JisleT BOCeMbJ1ecsT BOCEMb CYTOK.

HNoabdyc B oTauune OT AHTOHMAAM HUKAKHX «O6JeldHBIX
TyMaHOB» He 3aMmeTuJ. Ho, ¢ npyroii cTopoHsl, HccienoBanue
COJIHEYHOro CBEeTa, OTPaKeHHoro MepkypueMm, € NMOMOILbIO
(neuHasbHoro npubopa — nosspumerpa — npuseao Josb-
dyca K Ba)XHOMY OTKDBHITHIO: OH OOGHapyXuJa armocdepy
Mepkypusi! Mertoa, npuMeHeHHbll JlonbdycoM, nan so3mMox-
HOCTb BBIYUCJAHTb, YTO MJIOTHOCTb €€, MO-BHAHMOMY, He

I .
NPEBBIUACT zre MJOTHOCTH 3eMHOH armocgepnl. [laxe

G
T
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y camofi moBepxHocTH MepKypus pryTHei GapomeTp
noxasasn Owl NaBJdeHHe Bcero B | MuaauMmerp pTYTHOro
cTon6a.

Ho ecnn Bce-Takm atmocdepa ectb, TO, 3HAUHT, MOTYT
6biTb M Berpbl. JlyIOT Ke yparaHHble BeTphl B 3eMHOH
cTpatocepe Ha BbICOTE B HECKOJ/IbKO LECSITKOB KHJIOMETDOB,
I'le pa3peKeHHoCTh aTMoc(ephl ellle 6oablile, 4eM y MOoBepX-
Hoctu Mepkypus. Ilostomy «GJenHble TyMaHbl» MepKypHs
HeJIb3s CUMTATb MJNI030pHBIMU. MoKeT GbiTh, H npaB AHTO-
HHAIH, TOBOPHBIIKH O MblieBbX 6ypsix Ha Mepkypuu. C opy-
roif CTOpOHBl, BCHNOMHHUTe, 4TO Ha JIyHe, NpaKTHUECKH
JHLIeHHOH atMocdephl, TakKe Ha6JIOAAIOTCS 3arajouHble
TyMaHbl, ObITb MOXKeT, BYJKAaHHYECKOr0 MPOUCXOXKIEHUS.
Kro MmoxeT nopyunmrthesi, uro ByJKaHH3M TMOJHOCTbIO Mpe-
Kpartuscs Ha Mepkypuun?

Hoardyc, npasaa, He Bugen tymanos. Ho ero cBuneresnb-
CTBY NPOTUBOCTOUT HAOJ/IOLCHUE He MeHee OMBITHLIX HCCIe-
JoBateJsell nyiaHeT, OTJIHUHO BJaJeBUIMX TEXHHKOH BU3YyaJlb-
HbIX Hab/01eHUH.

3araaku Mepkypus elle He peuleHbl. [louTn He uayueHa
€r0 MOBEPXHOCTb, O COCTaBe KOTOPOHl Mbl HHUEro He 3HaeM.
TpebGytoT NanbHeilllero u3yueHusi ero TauHCTBeHHble «BJuel-
Hble TyMaHbl». Mepkypuii Hapsany c [lliyroHoM sBasercs
ONHOH M3 HauMeHee H3YUEHHbIX MJaHeT.

B npouiom Beke MHOro WyMy Hajejana HCTOPHS C OT-
KpLITHEM HHTpaMepKypuaJbHo#l nuianetsl ByakaH. [ToBunen
BO BCceM Mepkypuii, TouHee roBops — ero CJ10XKHOe H B Te
BpeMeHa Ka3aBlleecs HeoObsicHHMbIM ABHKeHHne. Ho... pac-
CKaxeM BCe M0 MOPAIKY.

3HaMeHUTHIH (paHuy3sckuil actpoHom ¥Ypb6aH Jleeepee,
oTKpbIBIIK{ B 1846 roly «Ha KoHUMKe CBOero nepa» HOBYIO
naasery, Hentyn, caenan nonbiTKy MNOBTOpHTHL nogoGHOe
ctkpbiTHe. O6GeTesTeNbHO HCC1e40BaB ABUKeHHe MepKypud,
OH Mpulles K BbIBOLY, YTO B 3TOM [BUXKeHHHM HabJalonaloTCA
Takhe 0coOGeHHOCTH, KOTOpble HeJb3sl OODbSICHUTbL MPUTANKE-
HueM MepKkypHsa TOMBKO CYLLECTBYIOWLHUMH MJaHeTaMH.
B uacrtHoCTH, OKa3aJoch, uto Gauxaiimas k CoaHuy Touka
op6uThl Mepkypusi — nepureanii — ABHXKETCS B OpOCTpaH-
CTBe BMeCTe CO Bcell opOUTOH He COBCEM Tak, Kak 3TO cle-
LOBaJ0 M3 3aKOHA BCEMHUpPHOro TaroTeHus. Pacxoxaenue
GBLTO OYeHb MaJbiM: Mepureanii op6uTel MepKypus aBurad-
csl GbICTpee MNOJIOXKEHHOro Bcero Ha 43 CeKyHIAbl AYTH 3a
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cronetve. HMuaue rosops, 3a rox OH cMellascs Ha Takok
yroJ, MOA KOTOPHIM KofeeyHass MOHeTa BHIHA C PaCCTOSIHUSA
50 metpos. Ho ¥Yp6an Jlesepbe 6bila cTPOrUM YUeHBIM, pa-
GoTaBWMM B o6sacTu HeGecHOil MeXaHHKH — CaMOroO Mare-
MaTH3HPOBAaHHOTO pasfesa AacTPOHOMHM, a TMOTOMY Ipe-
He6peub NMoao6HO{ HeBSI3KO{ OH He MOT.

[TonbITKH OGBSICHUTL 3aralOUHYIO0 HEBSI3KY HETOUHOCTHIO
CBEeEHHII 0 Maccax IJIaHeT He YBEHYaJHUCh ycrnexoM. JIeBepbe
MOACYHTAJ, 4YTO O] YCTpaHEHHUS HeBA3KH Maccy Benepn
npuuioch Obl yBeanunTth Ha 10 MpoueHTOB, YTO HHKAaK He
COTJIaCOBLIBAJIOCh C MHOTOYHCJAEHHBIMH (aktamu. M Toraa
JleBepbe BbICKa3aJl MpeANo/oOKeH e, 4TO Mexay Mepkypuem
u ConHIIEM eCTb OfHA HJIH HEeCKOJbKO HEH3BECTHBIX MJIAHET,
KOTOpBIE U «BO3MYIIAIOT» ABHXKeHHe MepKypHs.

ABropurer JleBepbe Gbl1 Tak BeNHK, YTO MHOTHe acTpo-
HOMBI HayaJii MOHCKH HOBOH MJIAHETHI.

B konue 1858 roma pacnpoctpanuauch cayxu, 4to Byi-
KaH (Kak yXKe Ha3Ba/ju HEHW3BECTHYIO [JIaHETY) OTKPHIT.
YBugen Bynkan mobutenn actpoHomuu Bpau Jleckap6o u3
mecteuka Opxep. )Kesnas orpaautb cefs OT BO3MOXKHOTO
o6maHa, JleBepbe HHKOTHHTO oTnpaBusics B Opxep U Tam
co Bcefl mpucylleil eMy cTporoctbio ponpocun Jleckap6o,
KOTOPBIl U He MOLO3peBaJl, KTO OblJl 9TOT HeH3BeCTHHIH, Tak
3aHHTePeCOBABLIMACS €ro OTKPBITHEM.

OtBernt Jleckap60 HacTObLKO ydOBJeTBOpHJH JleBephe,
4TO, BepHYBIIUCH B [lapuk, yuenslit 26 maprta 1859 rona Ha
nepBoM 3acefaHuu AKaleMHH HayK oduUHANBHO 3asBHJI 00
oTkpeiTuH Bysnkana. OH naxe mnpuBen pe3ysabTaThl co6-
CTBEHHBIX pacyeToB, MO KOTOPHIM MOJYydYasoch, 4To Bynkan
Haxoautcst kK ConHuy noutH BTpoe GaKe, yueM MepKkypuit u
obpalllaeTcst BOKPYr Hero BCero JHllb 3a ABajlaTb CYTOK.

Benen 3a stum, npu coxefictBun Jleepoe, Jleckap6o
ony6/auKOBal NOAPOOHBIH OTYET O CBOMX HaOJIONEHHUsX,
B KOTOPOM, MeX1y NpounM, coobuas, yto eme B 1845 rony,
no oTkpbiTus Hentyna, eMy ynanoch Bnepshle HaGawonath
Byskan.

K coxanenuio, ucropus, oGeccmeprubinas ums Jlesepbe,
He noBTopuaack. OTKphITHE Jleckap6o He ObLIO HHKEM TMOLr
tBepKIeHo. OKa3anych HIAJIO30PHBLIMY U IPYTHe «OTKPBITHA»
Byakana. B Hacrosimiee Bpems CTPOro [OKa3aHo, HTO
BHYTpU op6uTH MepKkypus He MOXKeT ObITb MJIaHETONOAOG-
HBIX TeJ CKOJIbKO-HHOYAb 3HAUWTEABHBIX Da3MepoB.
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Byaxkana, yBH, He cymectsyer. Ho ortkpuitas JleBepbe,
Ka3anochb, He3HaUHMTeNbHAsl HeBSI3Ka B ABHXXeHUH MepKypHs
B HCTOPUH HAaYKH ChIrpaja HCKJIIOYHTEJSbHO BAXKHYIO pOJb.

B Hauase TeKyllero Beka HalIUM BeJHKUM COBPEMEHHH-
KoM, ¢usukoM AnbGepTom JifHiuTtediHoM (1879—1955) Gbina
BHIIBHHYTa 3HAMEHHWTAasi TeOPHS OTHOCUTENbHOCTH. K coxa-
JIEHHIO, B paMKaX 3TO{l KHHTH COBEPLIEHHO HEeBO3MOXHO H3-
JIOJKHUTB CYTb 3TOI TEOPHH, He FOBOPS yIKe O ee Upe3BbIYANHO
CJ0XKHOM MaTeMaTHYeCKOM amnmnapare.

Cka)keM JIMIIb ONHO — TEOPHSI OTHOCHTEJNBHOCTH MOJ-
HOCTbI0 0GbsicHUIA nBHKeHue Mepkypus. Hessizka B 43 ce-
KYHIBI 0Ka3aJachb B TOYHOCTH TAKOH, KaKOH NpeicKasbiBaja
sta Teopusi. Ilostomy oObsicHeHne naBH:KeHuss Mepkypus
CTaJI0 OJHHUM M3 TJIABHBIX OMNBITHHIX NOATBEP:KAEHHH TEOPHH
OTHOCHTeNbHOCTH. EC/IM BCIOMHUTB, C KAKUM HelOBEpHEM H
noavac HeMmOHHMaHHEM BCTpPeYaJUCh MepBble paboTbl DiH-
wiTefiHa, TO cTaHeT OCOGEeHHO MOHSATHLIM 3HayeHHe YCJAYTH,
O0Ka3aHHOW Hayke HauMeHbllel K3 OGOJBLIMX MJIAHET.

B Hawwu IHHM TeEOpHSI OTHOCUTEJLHOCTH obUleNpH3HAHA.
De3 Hee HeMBICIHMBI pacyeThl COBPEMEHHBIX CBEPXMOLIHBIX
ycKopuTesell ¥ aTOMHBIX peaktopoB. OHa craja OCHOBOH
0719 MO3HAHUS aTOMHBIX MPOLECCOB.

HMcropusi ¢ MHUMBIM OTKpBITHEM TUaHeThl Byakad noka-
3bIBACT, YTO HayKa, HECMOTPs Ha BpeMeHHble 3a6/yKIeHHs,
B KOHEYHOM CyeTe BCErJa OTHICKHBAeT NPaBHJ/bHBIH MyTh.

3ATAJIEN BEHEPEH

Hama cocenka B MHDOBOM TMPOCTPAHCTBE — MJaHeTa
Benepa sBasercs nocne ConHua W JIyHB caMBIM SIpKHM
HeGecHBIM CBeTHJOM. B Te mepuonsl, Korma Giaeck Beuephl
IOCTHraeT MAKCHMyMa, OHa CTaHOBHTCS B TPUHAIUAThL pa3s
sipue Cupuyca, ¥ TOria mpeiaMeThl, ocBelleHHble Benepof,
oT6pacHIBAalOT 3aMeTHYIO TeHb. BHI3bIBasi BOCXHLIEHHe CBOMM
Heo6nluaiinbiM GaeckoM, BeHepa B To Ke BpeMs pasouapo-
BLIBaeT TeX, KTO CMOTPHT Ha Hee B TeJECKOIM.

[TpaBna, B noJje 3peHHs TeJleCKONa BHIHEETCS Y3eHbKHH
cepmMK. HanoMuHawuIA# KpoxoTHyo JIyHy. Ho, yBe, mnpu
Bcex hasax BeHepn ee BHANMAs MOBEPXHOCTH NPEACTAB:
ssieTcss paBHOMepHO Gesoft ¢ HaGJIONAOUINMHUCS, HHOMLA He-
SCHBIMH CepoBaThIMHM nsTHaMu. [TonbITKM COCTaBUTL KapTy
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Pasvt Bernepor u ee srewnud 8ud.

noBepxHoctH Benepsl, nono6Guyo, HanpuMep, kapram Mapca
uau JIyHbl, HeU3MeHEO OKaHuMBaJuCh Heynaueil. CepoBaTtbie
MATHA, BulHelolnecs Ha BeHepe, He o6HapyKHUBAIOT HHKA-
KUX npu3HakoB nocrosHcTsa. Co3nath KapTy Benepnbl oka-
3a/J0ch TakK e TPYLHO, KaK, HanmpuMep, HapHCOBAaTb KapTy
3eMHOro Heba ¢ OeryluMH o HeMy o6JaKaMu.

Benepa oxyraHna naotHo#l o6.auHolt atMocdepoit. Tlo-
no6HO 3eMHBLIM o6s1akaM, o6saka Benepsl oTpakaiot 3Hauu-
TeJbHYIO IOJII0 NafaiolldX Ha HAX COJHeUHBIX Jydefi. DTAM
H oObsACHAETCS KakK HeoGuiuHbll GJeck BeHephl, Tak u ee
spKo-6enast okpacka.

Atmocdepa BeHepnl meficTBHTeNIbHO OOWIKPHA H MJOTAA.
Ona cunbHO paccenBaer COMHEeUHble JYU:, deM 0GbsicHIeTCA
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ofluensBecTHoe ABJeHHe YNJIHHEHHs poros Benepr. B Te
IHY, Korxa BeHepa MakcHManbHO c6imKaeTcss ¢ 3eMJeid,
CTAHOBsICb MeX1y Hawe#d naanetolt u CosHuem, ygaercd
uHorga Habimonate GiecTAmMii 060M0K BOKPYT MOYTH MOJ-
HOCTbIO TEeMHOTO JIHMCKa nJaHeThl. DTO CBeTUTCS aTMochepa
Beneph, paccenBaioliasi NpOHH3bIBAIOLIME ee COJNHEUHBIE
JYUH,

Hanuuue atmocdeps Bokpyr Benepnl BnojiHe ecTecTBeH-
Ho. Bemp nama HeGecHast cocenka no pasMepaM H Macce
JUIIb HeMHOTUM ycTynaeT 3emae. [Tonepeunux Benepw pa-
Ben 12600, y 3emau — 13670 kuscMerpaM, a ee macca co-
craBasier 0,82 maccel 3emHoro mapa. M3 kosuuectsa Be-
ecTBa, o6pasymoLiero 3eMJi0, MOXHO GbIJIO OBl «CJEMUTHY
He TOJIbKO IJIaHeTy, paBHYyio BeHepe, HO 1, KpoMe Toro, ellle
OKOJIO CeMHalaTH 1apoB, M0 Macce paBHHIX JlyHe.

Xopolluo ¥3BeCTHO, yeMy paBed ron BeHephl: 3Ta maa-
Heta o6xoaut ConHle Ha paccTosHHK 108 MHUJIJIHOHOB KHJIO-
MeTPOB 32 ABeCTH AB3ALATH MsATb 3eMHbIX AHeit. Ho o cko-
pocTy BpaieHus BeHepbl BOKPYT ee ocH HHYEro omnpeneseH-
HOTO CKa3aThb He/b3si. BuHoBaTa B 3ToM atMocdepa Benephl.
CKBO3b Hee He BHAHO HY OIHOH JeTasH, OTHOCSIIEHCS
K TBepIOH MOBEPXHOCTH MJaHEThl, 10 CMELIEHHIO KOTOPOH
MOXHO GblIO Obl ONpPefeNHUTh, NPOAOIKHUTENBHOCTb CYTOK HA
Benepe.

He nmowmor B 3TOM u crnekrpanbHbil ananus. [1pu na6aio-
JeHHH KpaeB AHCKa BeHepbl HMKAaKHX KaXKYUIUXCSA cMelie-
HUH CheKTpasbHBIX JIMHWH, BbI3bIBAEMbIX IBHXKEHHEM Ha-
6aonaeMoro o6bexTa, He O6GHAPYKEHO YUYUThIBAs TOYHOCTD
COBpPEMEHHBIX CNeKTPaJbHbIX NPHGOPOB, MOXKHO OTCIOfA CHe-
JlaTh BBIBOJ, YTO MpPOLOJKHTENbHOCTb CYTOK Ha BeHepe, Bo
BCSKOM cayuae, GoJibllle TpeX Helesb.

OgnHo Bpems AyMmaJu, uTo Benepa, nomo6Ho Mepxkypuio,
noctosiHHo obpaueHa K Co/lHILy OXHO# CTOPOHOI1, HHAue ro-
BOp#, YTO CyTKH Ha BeHnepe paBubl ee roay. Ho Takomy BHI-
BOLY NpOT#BOpedaT AaHHble O TeMIlepaType Ha HHEBHOM H
HOYHOM moJyliapusax Benepol.

Mo neTanbHBIM H3MepeHHAM, BHIMOJHEHHLIM Ha o6cepBa-
topun MayHTt-Buibcon (CIIA), ckasanock, YTO U AHeM H
HOUBbIO BepXHMe cjoH atMmocdepsl BeHepbl uMelOT mouTH
OJMHAKOBYIO TeMnepatypy, 6au3kyo K nioc 40 rpanycam no
Llenbcuio. To craaxkuBaHue HOYHBIX U INHEBHBIX TeMInepa-
TYpP MOXKer GbiTb BbI3BAHO TOJIbKO CPABHUTEIbHO GbICTPBIM
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Heneavnold ceer Benepol.

BpalleHHeM BeHepbl BOKPYT OCH, fpH KOTOPOM TeIIOOTAA-
ya, ypaBHOBEILMBASACHL C MOIVIOLIEHHEM TenJa, obecneunBaeT
TEM CaMbIM HeKOTODPbIH NOCTOAHHBIA TeMMnepaTypHbIH peXxuM.

[MpomomxurtensHocTh CyTOK Ha Benepe siBnsieTcst mepBoit
ee 3arajakos.

o 1927 rona Benepa cuuranace aBoitHukoM 3emau. [To-
Jlarajiy, 4To 3a o6JauHbIM MOKPoBOM BeHeprl Ha ee moBepx-
HOCTH CKPLIT KaKOH-TO OpraHH4ecKHH M#p, a OKpyxaiouias
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ni1aHety arMocepa BO BCeM MOXOXKa Ha BO3AYLIHYIO -060-
Jouky 3emau. Ho B 1927 roay Hactynuio mepsoe pa3oud-
posanne. C nomoutbio 100-miofiMoBoro Tesieckona o6cepBaTo-
pun MaynT-Busbcon actporom Pocc mosnyunn cepuio cHUM-
KoB BeHepbl CKBO3b passiuuHble CBETOQHJILTPHL. Pocc 0MXH-
AaJ, 4TO HesACHbIe ceprle NsiTHA B atMocdepe Beuepnl 6ynyT
Jyullie BCero BHIHBI B KeJTbIX, KPACHbIX H MH(PaKPaCHBIX
Jayyax. Benb uMeHHO Takie cBeTO(HALTPH H YMNOTPeGJSIOT
tdotorpadel NS CbeMKH AajleKHX 3eMHBIX Mef3ameil.

Pesynbrat, ogHako, okasajcsa HeoxXuganHbiM. Ha cHuM-
KaxX B nH(paKpacHelX jJyuax BeHepa BHrsinena cosepllieH-
HO TaK e, KaKk U npHu Habjiogedusax Ge3 cserodunbrpa. 3a-
TO CHUMKH B YJAbTPaUONETOBBIX Jyyax Pe3KO BhIAE/SNHCH
HeBHAHUMBIMH IV1a30M TEMHBIMU U CBETJBIMH MSITHAMH H3MeH-
ynuBbIX oueprahuil. HecoMuenHo, 3To GblIM KakHe-TO aTMO-
cthepHble o6pa3oBaHus, npuyeM, no MHenuio Pocca, Gesble
nATHa MpeicraB/siloT co6oil obJgaka, a pasgensioline HX
TeMHble NAiTHAa — NpopbiBbl B cOmakax. [IpaBna, B 3TH npo-
PHIBBl BHIHEJNHCH JIHLIL HUXKHHe caou Gosee TeMHBIX obJa-
KOB, a 3arafioyHasi MoBepXHOCTb BeHephl Mo-npexHeMy ocTa-
BaJlaChb 3aKpPBITOH.

Pocc nagesiics npo6GuThbest CKBO3b 06J/1ayHblil oKeaH Be-
Hepbl C MOMOUIbI0 HH(PAKpPACHBIX JNy4el, HO HEOXHAAHHO
ropasgo JayumiuM «O6ypoM» oxasancs yJabTpaduoseTOBbIi
cBeTouAbTP. 3HauuT, aTMocepa Beneprl mo cBouMm cBoil-
CTBaM CHJIbHU OTJHYaeTcsl OT atMocdepbl 3eMJu.

Oxpyxawoumii Hac BO3LYX MOAUMHSETCS TaK Has3biBae-
MOMY 3akoHy Pajiess — nau6o/iee HHTEHCHBHO OH pacceuBaer
cuHde H ¢uosneroBble ayun. B atmocdepe BeHepbl 3akoH
Panes ve nefictByer. DTo o03nayaer, YTO COJIHEYHbIE JIyuyd
paccensaloTcsl B Hell MHaue, 4yeM Ha 3eMJe.

3a TpPUAILATH C JHIUKOM JeT, NpolleJIIHX C MOMeHTa OMH-
CaHHOTO OTKPBITUS, PSAL acCTPOHOMOB MbITajacs pa3oGparthes
B onTuyeckux cBoiicTBax atmocdepbl Beneprl. OcobGeHHo
noApoOHble HCCNeN0BaHHS OblIM NMPOBeleHbl COBETCKHMHU ac-
tTpoHoMamu npodeccopamu H. I'l. bapa6amosrim 1 B. B. Co-
6osieBniM. O6GLuMii BhIBOA M3 3THX PaboT TaKoB: paccesHHe
cBeta B arMochepe BeHepbl npoM3BOAHTCA MHOXKECTBOM
CPaBHUTENBbHO KPYNHBIX TBEePAbIX 4acCTHL, TO €CTb KaKOH-TO
MBI HEH3BECTHOH NPUPOALL. YAHBUTE]NbHO, YTO 3TH JaH-
Hble OTHOCATCA K CaMbIM BEPXHHM cauAM atMmochepnl Bene-
PHI, KOTOpbie, TAKUM 06pa3oM, B OT/HYHe €T COOTBRTCTBYIO-
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L{1X cJ0eB 3eMHOH aTMocdepbl 0Ka3anuch CHIAbHO 34TblIEH-
HBIMH.

CnexkTpasbHBIi aHaJu3, NpUMeHeHHbIH K aTMochepe Be-
Hepbl, BHEC MOKA MaJjlo jACHUCTH B pelueHue ee 3arajok. Benb
COJTHEYHble JIYUH, OTpaxasch OT CIUIOIIHOro 06/1ayHOro Mo-
KpoBa BeHepbl, Mo3so/s0T Y3HaTb COCTAaB TOJBKO CaMbIX
BePXHHX cJloeB ee aTMocdepnl. [TIpupona xe HUXKHHX ee ClO-
eB U TeM GoJlee NoBepXHOCTH BeHepLl ocTaeTcst HeH3BeCTHOM.
H Bce-Takn n3yuehiue crexkTpa BeHephbl npHBe/O K BaXHbIM
OTKPBITHUSIM.

Euwe B 1932 romy 6bulo ycTaHoBJeHO, 4To aTMocdepa
Beneps! HekMOUNTENBHO GOraTa yrieKHCabIM rd3oM. ToabKO
B BEPXHHX ee CJOSIX 3TOrO rasa NOYTH B yeThlpecTa pas
Gonblie, yueM BO BCeil 3eMHO#l aTMocgepe. 3aTo, HECMOTpPS
Ha HEOLHOKpATHble INONBbITKH, HU KHCJIOPOJA, HH BOASHOrO
napa o6Hapy:KeHo He ObL10. B NOMydeHHBIX OO CUX MOpP
CMeKTPOrpaMMax HeT HH MaJjelllNX Cjef0B TNPUCYTCTBHS
3THX Ta30B.

B 1953 roay na KpbtMcko#t actpodusnueckoit o6cepBa-
topuu actpoHoM H. A. Ko3blpeB nosnyumusa BbICOKOKa4eCTBeH-
Hble CHUMKH cnekTpa BeHepbl, Ha KOTOPBIX YAAJ0Ch PaccMo-
TPeTh MOJOCHI, NMPHHAaJJexallle HOHU3MPOBAHHOMY a3oTy.

OrpoMHOe KOJMHMYECTBO YIJIEKHCAOTHI, a30T MPH MPAaKTH-
YeCKH [OJIHOM OTCYTCTBUH BOXSIHBIX NMAapOB H KHCJAOpPOLA ——
BOT, COOCTBEHHO, BCe, 4YTO HAM H3BECTHO O COCTaBe aTMO-
ctpepsl Benephl.

Kak ke Torma o6bsACHHTH HeOGLIUHYIO 06/JaUHOCTL 3TOH
atmocdepbl? MoXKHO Jin NPH TeX HeOKMAAHHBIX BHIBOAAX, K
KOTOPbIM [PHBeJ CHeKTPaAbHBI aHAAM3, CUMTaTh 06JaKa
Benepnl cxomieHHeM Me/buYaHIIUX BOJASIHBIX KallesaeK, Kak
1 3eMHble o6saKa?

MHeHHsT aCTPOHOMOB 3Jech pasfensioTcs. AHIIHACKH
actpoHoM BuabAT cuutaer, yto o6naka BeHepsl cocrosr ie
U3 KameJieK BOABI, a U3 KPUCTaMIMKOB (hopMaJbieruia, o6-
pasyollerocs Npu COeJMHEHHH MOA AeHCTBHEM YJbTpaduo-
JETOBHIX Jyyell YrJeKHcJ/A0To ra3a u BOISIHBIX Mapos.

UuncTniit raszoofpazublit popmanbaerun 6ecupered. Onua-
KO 0pu m06as/eHUM K HeMy Ha)ke HeGONbLIMX MNpuMeced
BOLLl MTHOBeHHO Bo3HWKalCT Osectsiine obaaka. Cocrapis-
I0ILHe KX MOJeKyJibl 06pa3yioT kaniu oObIYHON N1aCTMACCH.

Mbl NPUBLIKAM K MJiaCTMAaCCOBBIM H3JeJAHAM, Mbl LEHHM
MX BBICOKHC KauyecTBa, HO, MPABO Ke, TPYAHO NpelcTaBUThb
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ce6e MIacTMaccoBLle NOXKIH, NMPeBpaTHBIIHe 34 MHJJHOHb
JleT TMOBepXHOCTb DBeHephl B CHJIOWIHYIO M1aCTMAacCOBYIO
KOpKy!

B nHayuHO-(haHTacTHYeCKOM pOMaHe MOJLCKOro mucatens
CrauncnaBa Jlema «ACTPOHABTBHI», H3IAHHOM Ha DPYCCKOM
a3blke B 1957 rony, yB/eKaTelbHO OMHUCHIBAETCS MyTellecT-
Bue Ha Benepy.

[Tpu6bis Ha coceqHIO MiaHeTy, OTBAXKHbIe aCTPOHABTHI
y6exaiorcs, uTo runore3a BuabaTa cooTBeTcTBYET NeHCTBH-
TeJbHOCTH — IJ1a3aM npefcTaeT HeOOBIUHBIH M1aCTMaCCOBBIN
Mup!

K coxanennio, BHIBOAK Buabara majneko He GeccrlopHbl.
Bo-nepBrix, B npotiecce o6pa3oBanusi GpopManbaernfa KoJ-
KeH BblIensAtbcs cso6onublit kucaopos (CO;—+ H,O=
= CH;-30). Tlouemy e, B TakoM cJjyuyae, B CIEKTpe
Benepbl oTCYTCTBYIOT JIMHMH 3TOro rasa?

Bo-BTOpBIX, HHKAKHX C/€LOB BOASHLIX MapoB, CTOJb He-
06X0JUMBIX AJNsi oOpasoBaHus ¢GopMajbleruia, Takke He
oGHapyxKeHo.

B-TperbuX, HaKoHell, HY B OJHOM U3 MOJYUYEHHBIX IO CUX
nop cnekTpoB Benepnl HeT M caefoB (opMmasbaeruia, Ko-
TOPBIM, ec1u BepuTb BunabATy, HOJKeH GBITH OCHOBHOH CO-
CTaBJAIOLLEN YacTblo aTMocdepn Benepsl.

[Tocnennee o6crosTenscTBO BUABAT OGBSCHSET TEM, UTO
NpU CPaBHUTEJNBHO HH3KOH TeMNepaType BEPXHHX CJIOEB aT-
Moc(epsl Benephl dopMmanbmerus oueHb MJIOXO HCMapsieTcs
H NIOTOMY He MoxeT ObiTb HalineH. OfHaKo JBa NmepBbLIX BO3-
paKeHUsl MOJIHOCTBIO COXPAHSIOT CBOIO CHJY.

B 1956 rony ¢panuyackuit acrpodom [losusabe omyG.u-
KoBas paboTy, B KOTOPOH NblTaeTcs AoKasaTb, 4To obsaKa
Beneper cocrost u3 Hutputa ammonust (NH4NO;), kotopbiii
BO3HHKAaeT MNOA HeHCTBHEM 3JIeKTPUUECKHX pas3PsiioB NpH
coennHenun asota u eoabl (Nz -+ 2H,0 = NH4NO,). Onna-
KO ecJii CUHTAThb BO3MOXKHBIMH TPO30Bble SIBJIEHHS B aTMO-
cepe BeHephl, TO BO3HMKAIOT COMHEHHs, OTKyAa MOTyT
6paTbCsl mapbl BOAB, HaJuuyHe KOTOPHIX Ha BeHnepe cnek-
Tpa/bHBIH aHaJu3 YNOPHO OTPHLAET.

MHorum acTpoHoMaMm «XHMuueckue» obJaka, Bpoae 06-
NaKoB U3 opManbieriuia, Kaxyrcs ueM-TO HacTOJNbKO Mpo-
TUBOECTECTBEHHBLIM, YTO OHH IMLITAIOTCA BCE Xe CHOBA Bep-
HYTbCSi K THINIOTe3e OGBIUHBIX, BOASHEIX 006/1aKOB.

B cnekrpe BeHeprl HeT cief0B BOASHBIX MaPOB — C 3THM
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¢akToMm TpymHO cmoputh. Ho, ¢ mpyroit cTOpoHHI, elle B
ABaUAThIX rOAax TeKyllero Beka (paHLy3CKHil acTPOHOM
JIno samerus, 4TO OTpaxkaTeJbHble CBOiCTBA 06JaKoB Bene-
pel (TouHee ToOBOpsi, TaK Ha3biBaeMas [OJSPH3ALUA HMH
COJIHEYHOTO CBeTa) BecbMa CXOJHbi C TAKUMH e CBOHCTBAMHU
3eMHbIX 06s1akoB. OCHOBBIBasiCb Ha 3TOM, aMepHKaHCKHE
acTpoHoMbl Yunma u Menzen B 1952 roay BBICTYNHJH C TH-
noTe3oii, YTO MOBEPXHOCTh BeHephl CHJ/OWIL MOKpPLITA BOA-
HbIM OKeaHoM. JleficTBUTeJbHO, eCcal o6iaka BeHepsl cocTo-
AT U3 BOASIHBIX KameJsieK, a Ha ee MOBEPXKOCTH HUMeEIOTCA H
Cylla W OKeaHbl, TO B TaKOM cJiydae BJaKHble TOpHble MO-
poabl, conpukacawluecs ¢ arMocdepoil, NOrJoTHaud ObH H3
Hee NMpaKTHYeCKH BeCcb YIVIeKUCaAblH ras. Mexny teMm ¢akThl
roBopar o6 o6paTHOM — YTJIeKUCA0Th B atMochepe Beneprl
ouelb MHOTO. OTClofa Yunmnga u MeH3esn NpuXoAsT K 3aKJI0-
YeHHIO, YTO Ha [MOBEPXHOCTH BeHephl HeT HM MaJefillero
Knouka cymu. ['ycTele cepble TyuH, HHKOTAa He NMPOMycCKalo-
IIHe NpsiMble COJMHE4HbIE JY4YH, HeCyTCs Hal, B OYKBaJbHOM
CMbiC/le c/a0Ba, 6e306pEeXHBIM CIVIOMIHBIM OKEaHOM.

Cna6ocTh 3TO# runoteabl oueBnpHa. OHa mepxkHUTCA HA
MPOM3BOJILHOM IOMYILIEeH!H, UTO Ha Benepe ecth Boga. Mex-
Oy TeM MpH NOJHOM OTCYTCTBHH BOAbI YIVIEKMCJBIH ras Tak
’Ke COXpaHHTCsl B aTMocdepe, KaK U [IPH CIJIOLIHOM BOJHOM
oKeaHe,

CnjioniHasi cyuia WJH CIJIOLIHOH OKeaH OJHHAKOBO XO-
polo OGBSACHAIOT OOW/IME YrJeKHC]O0TH B aTmocdepe Be-
Hepol. Ho Tak Kak B ee crekTpe HeT CJieloB BOAAHLIX NapoB,
TO CKOpee cjelyeT OTHATh MPEANOYTeHHe «CyXOH» rHUroTese.

V6enusiuuach B 6eCnJ0OIHOCTH NMONBITOK NPOGHUTLCS CKBO3h
oGnauHblii cnoit BeHepn!, acTpOHOMBI HCCJAeYIOT pacrpene-
JieHHe SIPKOCTH MO BUAMMOMY AHCKY MuaHeThl. MHOro noxo6-
HBIX Hab6JiofeHuil OblI0 MpoBefeHo Ha XapbKOBCKOH o6cep-
satopun H. Il. bapa6amoBsIM U ero coTpy1HHKaMH.

[Mpu naGniomeHusx BeHepnl uepe3 KpacCHble H XXeNThe
CBETO(HUIBTPLl HEOXKHIAHHO BBIICHWJICA OJMH HHTEPeCHbIf
¢darT. Oka3biBaeTcs, MAKCHMYM sIPKOCTH INPHXOJAUTCS HA Te
yyacTKu mucka BeHepnl, i KOTOPBIX YroJl OTpakKeHus coJ-
HeuHBIX Jyueil paBeH yray ux nanenus. HMHaue rosops, snecs
NG-BHAHMOMY, NPOSIBAICS 3ePKaJbHblA 3P (eKT NOBepXHOCTH
Beiuephl, Tak Kak rasosas aTtmocdepa 3epKasbHBIMH CBOM-
cTRaMH o6JagaTh He MOXeT. 3HAYHUT, HA MOBEPXHOCTH Be-
Hepbl €CTb KaKHe-TO OpaHKeBble HJIH KpacHOBaThle Mpe-

7* 99



METBl, KOTOpble CPABHUTENBHO CHJIBHO OTPAXKalOT COJTHEYHBIE
ayun. UTo xe 3T0 32 NpeAMeTH?

HsBectublit coBeTckuil uccnenosartens miaaner I'. A, Tu-
XOB nosaraJ, 4to Ha BeHepe cyuiecTByeT GoraThlii pacrd-
tenbHblil Mup. OnHaKo ontHyeckue cBoficTBa pacreHuil Be-
Hepbl JOJI)KHBI CHJILHO OTJHYaTbCs OT ONTHYECKUX CBOHCTB
pacrenuit 3emau. Ha noBepxHocTn BeHepbl oueHb kapKo —
TeMlepatypa TamMm, BeposTHo, 6au3xa K 50—60 rpagycam 1o
Heabcuio. Bausocrs Beneprnt k ConHuy, ryctoii o6jadHbli
NOKPOB, Hrpamwliuil po/b ofesna, co3NaloT HA ee MoBepX-
HocTH, no MHeHuto I'. A. TuxoBa, opaHKepellHbIH K/IUMaT.
[lostomy pactexuss BeHepbl IO/IKHBI MMETb He 3eleHylo, @
OpaHXKeBYIO H KPacHOERaTylo okpacky. Biarogaps atomy oHu
OTPAaXKaIOT OPAHXKCBble W KpacHble JIyuH, HeCyliHe UM CCBep-
LEeHHO M3NAIIHIM H30LITOK Tensa. Keratu ckasaTb, momo6-
HYIO OKPaCKV HMeloT HeKOTOphle BOAODOC/IH, KUBYLIHE B IO-
pPSAYHX 3eMHBIX HCTOYHHUKAX.

KpacHble neca, opaHeBhle Jyra — 4To, Kaszajocb Obl,
MoxeT ObITh 6oJiee paHTacTuuHbiM! OIHAKO OTKpHITHE, CLe-
JaHHOe Ha XapbKoBCKO# o6cepBaTOpHM, 3acCTaBjseT C M0J-
HOH Cepbe3HOCThIO OTHECTHCD K runotesde I'. A. TnuxoBa. BuiTh
MOXKeT, CKBO3p O0/MauyHyl0 MYTHYIO aTMocdepy BeHepbl Mbl
JNeHCTBUTE/ALHO YJOBHJ/IH JYUH, OTpaXKeHHble ee OpaHkKeBO-
KPacHbIMH DAaCTEHHSMH.

O6uaue runores BCeraa siBJsgeTCst IPU3HAKOM HeJocTaTKa
NOCTOBePHHIX 3HaHMil. B camMom [nesne, KaK MpOTUBOpEUHBHI
KapTHHBl COCeJHero MHpa, pUcyeMble COBPeMEHHBIMU acTpo-
Homamu! [lnactmaccoeas niaHera ¢ oKeaHaMHu, MaTepUKaMHu
u paxe o6/JaKaMH H3 3TOTO CTOJb NMPO3aHYHOIO B 3eMHOM
o6CTaHOBKe MaTepuana, WId MHUD, HAJIIOCTPHDYIOIUN GUO-
JefiCKyl0 JlereHly 0 BCEMHDHOM [OTOMNe, HJH, HAKOHel, [o-
YTH 5K30THYeCKHH «pail» C OpaHXeBO-KpaCHbIMH Mel3axa-
mu. Kakas 13 BceX 3THX KapTHH COOTBETCTBYeT AeHCTBUTE/h-
HocTu?

3a o6sauHbIM NOKPOBOM BeHepbl CKPBHIT TaHHCTBeHHbIH
MHp, 3arajk{d KOTOPOTO ellle [JaJeKu OT paspelleHus.

Yro onxt OYAYT pacKpbuIThl, B 3TOM HeT cOMHeHud. Benp
HEKOTOpHle U3 3arajok BeHepsl HbIHE YCIIELIHO PEeLIeHH,

TakoBa, HanpuMep, HCTOPUS M3yUeHHs MeNebHOro CBeTa
Benepnl. B coBpeMeHHble TesneCKOMbl CPABHUTENbHO J1erKo
00HapyXHTb 3TO CTPaHHOE CBeYeHWEe HEOCBEeUIeHHOH YacTH
nucka Beneprl, HanomuHaolee neneabHbiit cBer Jlynnl. Ha
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nocjefiHee sBJleHHe AaBHO oGbacHeHo. [lemenbHEIT CBeT
Jlynel BI3bIBaeTCs 3eMJeil, ocaellaolleil 3Ty YacTh JYHHOM
MOBEPXHOCTH.

Urto xe ocBeliaer moBepxXHocTh Benepbi? Benb BeHepa
He MMeeT CNYTHHKOB, M MONBITKM HX OGHApPYXHUTb BCEraa
KOHYaJINCh Heyjnayell. 3HAulT, Nene/bHbll cBeT BeHephl 10JI-
¥KeH HUMeTb HHYIO NPUPOLY.

B npouwtom Beke He O6bLIO HeOCTaTKa B TFHIOTe3ax, Mbl-
TalOWUXCA 06BACHUTL 3TOT ¢akt. Hekoroprle naxe cun-
TaJIH, 4YTO MeneJbHBIH CBET — 3TO HJIIOMHUHALHSA, KOTOPYIO
yCTpanBaloT pa3yMHble obuTtaresnd Benephl.

OnHako HeT Heo6GXOZMMOCTH NMpuGeralb K MOMOLIM «Be-
HepuaH». Ilepe; HaMu, NMO-BHAMMOMY, CBeueHHE BEpPXHHX
cnoeB armoctepsl BeHephl, BIOJIHE MOXOXee HA 3HAKOMBIE
HaM noJaspHele cusgHus. Benepa 6anxe Kk CosHuy, ueM 3eM-
a4, a notoMy u Bo3geiicteHe CoJsHlua Ha ee atMocdepy 6o-
Jlee 3HauHTeNbHO. SJIpKOCTh HOuHOro HeGa BeHephl jpomxkHA
B JeCATKH pa3 MNpeBbIIATh SPKOCTb HOYHOro He6Ga 3eMJu.
He ucksiovedo, uTo 3TO XO/N0fHOe CBeyeHHe aTMOC(epHBIX
rasoB Mbl U Ha6JjioaeM C pacCcTOsiHHSl B COTHH MHJJIHOHOB
KHUJIOMETPOB.

Y Bce-raku Benepa — Mup 3aragok. Hekoropnle HaGJ1i0-
nand Ha ee AHMCKe mojpoGue MoOJsipHON Lanku, o6pasyiollee
BBICTYIl Ha Kpato aucka. Ho kak MoxeT ObITh BHAHA MOJSIP-
Hasl LIanKa cKBO3b HeNpOHHLlaeMo rycryio atMocthepy? Ipy-
rue yBepsad, YTO UM YAaJOCh PacCMOTpeTb KaKHe-TO yCTOH-
yHBble JleTaJu Ha TBepHoi noBepxHocTH Benepwl. Hakowel,
coBceM HenaBHo, 27 Masi 1954 rona, ogHH AHTVIHHACKHI
acTpoHoMm HaGJjiomaJ B6JH3M ceBepHOro pora BeHephl 3Bes-
JOTIOJOOHYI0 TOUKY, CpaBHHTENbHO OBICTPO MepeMelaouly-
I0csl B 3anajHoOM HamnpasJeHud. HemHoro paHee, B anpese
TOTO XK€ Tofa, IPYroil acTPOHOM YyBHIEJ HECKOJbKO CBETO-
BBIX BCIBILIEK Ha Kpalo oCBelleHHOH uacTi BeHepsl.

UTo MOXHO cKa3aTh 06 3THX ¢axTax? Toabko oxHo: Be-
Hepy HYy»HO u3yuatb. Ee TafiHBl 10OMXKEBI GbITh PaCKPBITHI.

ETHRPE THTAHTA

3a 1osacoM MaJbix NJ1aHeT, KaK OBl MOAYEePKHUBAS BEJHKOE
pasHooGpasye, Ha KoTopoe crnocoGHa MPHPOAA, C/IeNyIOT ye-
THipe THrauTa coJdHeyHoil cucreMbl — [Onutep, Caryp,
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¥Ypau u Hentyn. Han6oabmuM u3 Hux sisagercs IOnurep, no
o6beMy MpeBOCXOAAUIMH 3eMIi0 B ThICAUy TpucTa pas. 3a
HuM cienyet CaTypH, U3 BelllecTBa KOTOPOTO MOXKHO GBlJIO
6bl BBLIIEMUTb CEMbCOT LIECTBAECST 3€MHBIX LIApPOB.

3aMbIKalOT TPYNNy 3THX YAUBHTENbHBIX MJaHeT ABa TH-
ranta-6ausHena Ypan u HenryH. Ilonepeunux BTOpOro M3
HHX Bcero Ha 3827 xuaoMeTpoB GoJbllle gHaMerpa YpaHa,
a no ob6beMy Jwo6ast U3 ITHX IJIAHET MPEBOCXOAHUT 3eMJIIO
B JIECSITKH pas.

CaMBIM NOCTYNMHBIM M CaMbIM HCCJAEJOBAaHHBIM H3 3THX
ruranroB asasercs IOnurtep. dto o6bsicHseTCs KaK ero uc-
NOJIMHCKHMH pa3MepaMH, TaK H CPaBHUTENbHOH GJM30CTbIO
K 3emse. Ho u3yueHHOCTb 3Ta XapaKTepu3yeTcs CKopee KO-
JIMYeCTBOM H3BeCTHbIX (DaKTOB, ueM HX OGBSCHEHHEM.

Heranu Ha nosepxHoctu IOuutepa GulM BlepBhe 3aMe-
yeHbl ellle B 1633 rony coBpeMeHHHKoMm [anusesi, acTpoHO-
MoMm ®onrana. OHM UMeaHM BdjJ KOPUUYHEBATO-CEPHIX MOJOC,
TAHYLIUXCS NapaJielbHO 3KBaTOpy miaHethl. C Tex mop —
yXKe uyeTBepThIll BeK — moBepXHocTh IOmnuTepa HempepbIBHO
HaGJaofaeTcs, U B HALIM JIHH 3Ta THI'aHTCKas MJaHeTa CYd-
TaeTcs OLHUM H3 HauGoJsiee MOCTYIMHBIX U HHTEPECHBIX 0GB+
€KTOB /s HAUMHAIOUHUX JiI06HTeNell acTPOHOMHH.

HefictBUTeNbHO, faxe B HeOOJblIHE COBPpEMEHHbIE TeJjie-
ckomnbl noBepxHocTh IOnuTepa KaxkeTcsa ucnewpeHHOH MOJO-
caMH M MNATHaMH. DTu [eTajyi Ha PefKOCTb HENOCTOSIHHBL
Mx okpacka, HHTEHCUBHOCTb, pa3Mephl, pacloNoXKeHHe He-
npepriBHO MeHstoTcsi. M Bce xe B 3TOM Xaoce fiBJ1eHHH MOXK-
HO YJIOBHTH HEKOTOPBIl MOpsIOK.

Ipexne Bcero, Gosbline MOJOCH BCeTa pacnoJsaraiTcs
napannenbHo skBatopy lOnutepa. O6GbiuHO pa3nuuaioT ABe
5KBaTOpHa/bHble U 1B€ yMePeHHBble MOJOCH, KOTOpLe B paii-
oHe moJiocoB lOnuTepa rpaHuyar ¢ ero cepoBaTLIMU MOJAP-
HbiMH WwankaMu. OroBopuMcs, uTO Takas KjaacCHpHKaLURA
JOCTaTOYHO YycJoBHA. DbIBalOT nepuonwl, Korma HeKOTOpbIE
H3 M0JI0C CTAHOBATCS HEBUAMMBIMH, TOrIA Kak ApPYyrHe MpH-
0o6peranT MakCHMaJbHYI0 HHTEHCUBHOCTL B uHble roiw no-
JOChl pasfieasiores, Apo6arcs. Mx rpaunuub noutw Hukorga
He OBbIBAIOT POBHLIMH, U HepeldKO MOXHO HabJaionaTh, Kak
coce/lHHe MOJOCH CMbIKAlOTCH APYT C APYroM CepoBaThiMH
MOCTaMH.

JlaBHo H3BecTHO, UTO Ha BUANMOH moBepxHocTH OnuTepa
MBI Hal/olaeM aiMoctepHble sBJAeHHS — TOUHee ToBOpS,
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Ha FOnurepe sudneerca kpacroe naTHo.

IBUXKeHHe U U3MeHeHUs1 06/1aKoB pas/HUHBIX ra3oB, BXoAd-
IIHX B COCTAB €ro OrpoMHOH aTMocdephl.

Ecnu 6B MBI CMOIJIM B3IMVISIHYTh Ha 3eMJ10 ¢ JIyHBI, TO
B HEKOTODOIi CTeMeHH Halla NJaHeTa HanmoMuHaJsa 6wl cobolt
lOnutep. M3meHuHBEle MOJOCH 3eMHBIX 06/1aKOB pacnoJa-
rajuce Gbl B 06llleM napaJejbHO 3eMHOMY 3KBaTOpY, XOTS
60/IbLIOr0 MOCTOSIHCTBA B 3eMHO# 06J1aUHOCTH Mbl Obl He 00-
HapYXHJIH.

TeM yauBuTesNbHee TO, MOXKaay#, eAHHCTBEHHOE MOCTOSIH-
Hoe 06pa30BaHue, KOTopoe Habmofaerca B aTMocdepe IOnu-
Tepa M H3BECTHO MMOJ, Ha3BaHHEM KPacHOTO MATHA.

KpacHoe nsTHo Gblio BriepBhle 3aMeueHo B 1664 romy
¢dpaHuysckum actponomoM Kaccuru. C Tex mop pasmepsl u
¢dopMa mATHA 3aMeTHO He MEHSUIHCh. 3aTO MHTEHCHBHOCTh
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KpPacHOro MsTHA M ero oKpacka HU3MeHSIOTCS B 3HaAYUTeNlb-
HBIX npepenax.

B 1870 roay KpacHoe msiTHO cTaso ocoGeHHo sipkuM. [To-
JOOHO HCMOJHHCKOH KJsIKCe KPACHBIX YepHHJ, OHO BhILeJs-
Joch Ha (oHe octanbHoil noBepxHoctH IOnurtepa. Haunnas
¢ 1882 roma ero MHTEHCHBHOCTb HauaJia MOCTENEHHO yMeHb-
waThbCd, H B HacTosilllee BpeMsl KpacHoe NATHN Mo6./eK/I0 Ha-
CTOJILKO, YTO €ro TpPYAHO pasjHuHTh JaxKe B XOpollHe
HHCTPYMEHTHI, XOTS HaU6OJbIUHI NONepeyHHK 3TOro 3arajiou-
Horo o6pa3oBaHysl B 4eThipe pa3a MpeBbILIaeT NOMNEPeYHUK
3eMJH.

MHorue HaGaonaread CBUAETENBCTBYIOT O TOM, YTO
KpacHoe NATHO OKa3biBaeT KaKoe-TO OTTaJKHBaTelbHOe Jei-
cTBHe Ha Jpyrue o6pasoBanusi B atMocdepe IOnurepa. O6-
JlaKa, COCTaBJSIOUIME I0XKHYIO YMePeHHYI0 H 10XKHYI0 3KBaTO-
pHaNBHYIO TOJIOCH, MepeMellaloTcsl ¢ HeCKOJNbKO MHOH CKO-
pOCTbIO, 4eM KpacHoe nsiTHO. M BOT, CONMPHKOCHYBLIMCH C
HUM, oOJlauHble MOTOKM Bcerpa oru6atoT ero ¢ cesepa HJH
¢ 10Ta, HO HHKOTJIA He MPoXoasT npsamMo Han nstHoM. Oboiias
TakiM o6pa3oM naTHO, oGa MOTOKa 3aTteM CHoBa COJIH-
KaloTCAd NOJOGHO CTPYsIM BOABI, OGTEKAIOUIUM OrPOMHBIII
KaMeHb.

3aMeueHo, UTO yeM sipue OKpacka KpacCHOro nsiTHa, TeM
GoJiblile ero oTTajJKuBaTelbHOe Bo3aelictBue. [1pu yMeHblie-
HUH SPKOCTH MsATHA OHO HauyMHaeT 3aTATHBATLCA KaKOH-TO
GenecoBaToil IMeJIeHOH, KOTOpasi HbIHe TMOYTH IOJHOCTBIO
CKpblJla OT HAC 3TOT TAMHCTBEHHBIH OGBEKT.

He menee ctpanHbiM o6pasoBaHueM sIBJASIETCS TaK Ha3bl-
BaeMmoe DoJbiioe Tponuueckoe Bo3mylieHne. OHo, oGaanas,
KaK ¥ KpacHoe NATHO, peakuM ads IOnuTepa MocTOSIHCTBOM,
Ha6Jil0aeTCsl B BUJe CepoBaTOH ByaJsu, COeJHHSIOLLEH I0XK-
HylI0 3KBaTOpHaJ/JbHYI0O M yMepeHHYI0 mosochl. IlporsikeH-
HOCTb Bo3MylileHUs OueHb Be/JIMKa — OHO 3aHMMaeT MOYTH
90 rpagycoB no AOJNTOTe, 4TO B 3eMHBIX €MHHLAX JJNHHLI
6mn3ko K 100 ThicsiuaM KHJIOMETpPOB.

dra OOHOpPONHO cepasi ByaJb, ABHTAfCh 3HAYUTENBHO
GLICTpee KPACHOTO MATHA, IPHMepPHO KaxK[ble JBa roja npH-
XOIHT C HHM B CONpPHKOCHOBeHue. Ho yhuBHTenbHOe neJo,
cBoeo6pa3Hoe COMepHUUYECTBO ABYX 3araflouHelx o6pa3oBa-
HU# Bcerjga 3akaHuMBaeTrcs B MM0Jb3y KpacHoro nsitHa. Tem-
HOe BellleCTBO ByaJli HUKOrJa He MPOXOAUT HAJ MATHOM, OHO
BCerAa pas3fesercss Ha ABA MOTOKA, OXBATHIBAIOIHX MATHO
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c cesepa u ¢ wra. O6oiins Takum o6pa3oMm Heys3BUMOe
KpaCHOe MATHO, ByaJb CHOBA NpeBpallaeTcs B CIJOLIHOM Ce-
pbIif TIOKPOB U NMpofo/KaeT KaK HH B yeM He GbIBaJio Mpex-
Hee NBHIKEHHe.

CrnpaeenauBocts TpeGyeT, OfHAKO, 3aMeTHTh, 4TO, 00Te-
Kag MATHO, ByaJb HeCKOJbKO M3MeHseT CKOPOCTb ero JBH-
xenus. [Ipu 3ToM K iory # K ceBepy OT NATHA OHA NPHUHH-
M@eT XaoTHUYeCKHe OuepTaHHUs, H Ha ee (pOHe MOSIBJSIOTCSH
KaKHe-TO MaJjlelibKHe YepHble MATHBIIKH, HHOTAa 06 beiHHeH-
Hble B L[EMOYKH,

Brianu cnyuyau, korga B atmocdepe IOnntepa Bo3HHKa-
JAHM W Jpyrue 3araflouHble o6pasoBaHusi. B uacTHocTH,
24 deBpans 1956 roxa uexocaoBalKue aCTPOHOMBI 3aMEeTHU/IH
B I0XKHOM TpomnuyeckoM mnosice IOnutepa HoBoe orpoMHoe ce-
poe NATHO, KOTCPOe BHElIHe HAalOMHHAeT KpaCHOe MSTHO.
Bynyuue Ha6/a01eHHs NOKaxyT, 06/1a1aeT JH HOBOE MATHO
TeM MOCTOSTHCTBOM U TeMH yIUBHUTEJbHBIMH CBOHCTBaMH, KO-
TOpble XapaKTepHB! AJd ero KpacHOro npefllecTBeHHHKA.

Ha noBepXHOCTAX Apyrux ruUraHTCKUX IUlaHeT neraJtefl
BHJHO 3HauuTesbHO MeHblle. IlpaBna, Ha CaTypHe HeonqHO-
KpaTHo Habaioanauch MOJIOCH U NSITHA, CXOAHBIE C TEMH, KO-
Topele BuaHB Ha IOnutepe. Ho oGnapyxuTh HX TpylHee,
BHIHBI OHH XYIXKe.

B 1933 rony Ha noBepxHoctu CaTypHa HeOXKHIaHHO BO3-
HHKJIO KOJI0CCa/IbHOe Gesloe MSATHO, pacTsHyBIlIeecs yepe3 roj
B Genylo 3KBaTopuajbHyilo mnojocy. [lo-Buaumomy, atmo-
cepHble aBaeHus Ha IOnurepe u Ha CatypHe pasauualorcs
JHIB Mo MacmtabaM, HO He 1O CYLIEeCTBY.

To ke MOXHO cKa3aTb u 0 elle Gosiee fajeKHX YpaHe H
Hentyne. Ha noBepxHocTu YpaHa yxXKe 1aBHO GBLIM 3aMe-
ueHbl cJ1abble MONOCH, NapaJjelbHble ero sKkBatopy. Uro xe
kacaercs HenrtyHa, To ero BuauMasi NoBepXHOCTb HOJrOe
BpeMsl KasaJjacp MOYTH JIMIIEeHHOH KaKHX-AM60 NoApo6HO-
creil. ToNbKO HECKOJIBKO JIeT Ha3ajJ ynasnoch OTYETJIHBO pac-
CMOTpETH CepoBaThle MOJIOCHI, TSHYLIHECS MapasjesJbHO 3K-
BaTOpy Haubosee faseKoil M3 THFAHTCKHX MJaHeT.

AcTpoHoMbl, u3ydaiouide GOJbLIHE MMAHETHl, HAXOLSATCS
B He3aBUIHOM noJoxeHuH. OHH BBIHYXKAEHBl BBICTYNATh
noka TrJaBHBIM 06pa3oM B pPOJM DErHCTPaTOpPoB (PaKTOB,
KOJIJIEKI[MOHEPOB Pa3HoOGpa3HbiX, MOAUYAC 3arafoyHbIX SB-
JIEHHH.

Teopuu, KoTopast 6bl MOMHGCTBIO OGBSICHSNA BCe CTPAH-
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HOCTH NJIaHEeT-THraHTOB, He
cyuectByer. Opnako 6Ja-
rogapsi HenaBHMUM pabo-
TaM COBETCKHUX acTPOHOMOB
B. I'. ®ecenkoBa, A. T.
MaceBuu U npyrux ™Mbl Te-
nepb B OOLIHX uYepTax Mo-
JKeM  TNpeAcTaBuTh  cebe
NPUPOAY H CTPOeHHe 3THX
TeJ COJIHEUHOH CHCTeMBl.

[laBHO cJ10XKHJIOCH MHe-
HHe, UTO MJAHEeThl-THTaHTHI
npefacrTaBasioT cobofl  He-
oCThIBIIHE Tesna. TpyAHO
6blJIO0 HHauye MOHATh, Moye-

Cxema crpoenus IOnurepa. My B HX aTtmocdepax

MPOUCXOAST  HeoOblYANHO
CM0XKHBIe Tpouecchl. BooG-
paKeHHe PHCOBAJIO OTHEHHO-XKHIKYIO NMOBEPXHOCTb HEOCThIB-
el N/aHeTHl HJH, CKOpee, MNOJYCOJHIA, HAaX KOTOpOH

B CTPEMUTENBHOM BHXpe Muatcsi 06JaKa pacKaJeHHBIX ra-

30B. DTa BOJIHYyIOLlAsl HallYM YyBCTBA KaApPTHHA Obl1a XJ1agHO-

KpOBHO paspyluena eue B 1914 roay, Korga HenocpeacTBeH-

Hble U3MepeHHs TeMnepatypbl atMocdeps IOnuTepa npuBesy

K BBIBOAY, UTO nocJjepnHssi Gauska k MuHyc 140 rpamycam

no Leabcuto. JanbHeiinye u3aMepeHus: TOJBKO NOATBEPIUIH

3To 3akJoueHue. [1peicraBieHie o niaHeTax-rHraHTax Kak

06 «OTHeIBIIALIKX» MJaHeTaX Mepelwyio B 06JacTb HCTO-

puu. PakThl Hago ObIO OOBACHUTL KaK-TO HHaye,

C Tex mop npeInpHHUMAJHNCh HEOAHOKPATHbIE MOIMBITKY
MOCTPOHThL TeOpeTHUeCKHEe CXeMbl HIM Moaean GOJILIINX Mia-
HeT. B mocsienHee BpeMs HauGoJbllell MONYJISPHOCTBIO MOJb-
30BaJsiach TUil0Te3a yiKe H3BeCTHOro HaM Buubara.

[To ero pacueram, m;1aHeTH HUMEIOT CPAaBHHTEJBbHO He-
Gosblide TBepAble sIpa, MOKPBIThe CIVIOLIHBIMH JeASTHBIMU
CJIOSIMM 3aTBepIeBLIMX ra3oB, HAaJ KOTOPLIMH NPOCTHpaeTcst
razoo6pasHasi atmMccdepa.

Kak nokasanu ucciegomanus A. I'. Macesuu, Monenu
Bunbara sisHo owuGounsl. [1pu cBoux pacuerax Buabar He
VUHTBIBA/M TeX KOJO0CCANbHBIX AaBJAeHAH B HeapaX GOoJbLIHX
MJIaHeT, KOTophle Hen36eKHO MOMKHb CKa3aTbCs HA COCTOS-
HUY 3aKMIOYeHHBIX B HHX BellecTB. Kapruna nmonyuurcs co-
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BeplIeHHO HHAsi, ecJd YYecTh 3TH NaBJeHHs, KOTOpHIE, IO
pacueram H. A. KoswipeBa, nocruraior 8 uenrpe lOnurtepa
YyJOBHIUIHO 6OJBIIOH BelHuMHB — 70 MHJIJIMOHOB aTMochep.

Ilo HemaBHero BpeMerH OBbIJIO HesCHO, Kak BegeT cels
BEIeCTBO TNPH TaKKX CBePXBLICOKHX HAaBieHHsX. OnHAKO
B rocjefHue roabl O6bl1H B 1a6opaToOpHOil 06CTaHOBKe MOJY-
YeHbl JaBJIEHUS B COTHH ThicsI4 atMocdep. PesaynbraTsl 3THX
OMNBITOB CHJILHO MOMOIJIM B TeX TEOPEeTHUECKHX pacyeTax, Ko-
Topbele npousBesa A. I'. Macesud.

BHyTpeHHee cTpoeHHe NMaaHeThl MOXKHO y3HAaTh, €CIH H3-
BeCTHBl BeJHYHHA ee CMJIOCHYTOCTH (To eCTb ee dopma) H
CKOPOCTb BpallleHHs1 BOKPYT OCH. DTH [aHHbE, KAK W BeJH-
YHHY Macchl MJaHeThl, MOXKHO CPaBHUTENbHO Jerko MoJy-
YHTb U3 HabJIOJeHUH.

OxasbiBaeTcss, 4eM OAHOpOAHee MJaHeTa, TeM Gosee
COMIOLleHHOH OoHA nonxHa GbiTh. MHaue roeops, uabaione-
HUSL MOTYT yKas3aTb Ha CTelleHb HEONLHODOLHOCTH LAHHOM
nnaHetel. Kpome Toro. HaGmaionasi, KakuM o6pa3oM aTMo-
cepa IOnurtepa npu oBHKeHHH Mo HeOY MaHeThl MOCTe-
NMeHHO 3aKphlBaeT KakKylo-HHOYIb W3 3Be3, MOKHO BHI-
YUCIHTb CPelHHH MOJIeKy/JspHBIH Bec ras3oB 3ToH aTMo-
cephl.

C mnoMoLbIO CHEeKTPANBHOTO aHA/NH3a yXKe AaBHO ycTa-
HOBJIEHO, YTO B aTMocepax GOJNbLIKX MJIaHeT B H300MJIHH
Bcrpevatorcs MetaH (CH,) u ammuak (NH;). 3uauut, Gonb-
1iye NJAaHeThl OYeHb GOraThl BOAOPOLOM, KOTOPBIH MOJIKEH
CYLIECTBOBATbL TAM He TOJBLKO B COeNMHEeHHAX C APYTUMH XH-
MHUYECKHMH 3J1eMeHTAMHU, HO U B YHCTOM, CBOGOIHOM COCTOS-
Hud. [ledCTBUTeNbHO, B CAMOE MOCJeIHEee BPeMs B CIHeKTpax
Ypana u HentyHa ynanoc, o6HapyXHTb M0JMOCH CBOGOXHO-
ro Bonopona. B crnekrpax IOnutepa u CartypHa 3TUX mosoc
He HalIeHO, YTO, BO3MOXHO, OOBACHNETCS MAaCKHPYIOLIMM
JneHcTBMeM aToMOB redusi. Kaxk Moka3biBalOT OMBITHL, €C/IH
K YMCTOMY BOZOPONY NMPHMeELIATh IeJIHi B KOJHYeCTBe BTPOE
GosibllleM, TO XapakTepHble A5 BOLOPOAA MOJOCH B €ro
CMeKTpe OYeHh CHJBHO OCIA6JAIOTCS.

CpellHAis IIOTHOCTD MJIaHEeT-TUTaHTOB, NoJyyaeMas jaeje-
HYMeM Macchl nJjaHeThl HA ee 06beM, OKa3blBaeTCs OYeHb He-
Goabwoi. ¥ IOmutepa oua pasHa 1,34, y Catypna 0,71,
y ¥Ypaua 1,47 u y Henrtyna 1,58 (n1oTHOCTb BOABI MPHHH-
MaeTcs 3a eaunuuy). Huaue roBops, CpelHsist MJIOTHOCTb
3THX CTPaHHBIX M/aHeT GJHM3Ka K MJOTHOCTH Boxwel, a y Ca-
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TYypHa OHa faxe Mewdblle eAMHHUE. Ecam 6wl cyuiecTsoBad
HCIOIMHCKHH BOAHBIN GacceilH, Kyfa MOXKHO 6b10 6bl GpoO-
cuth CaTypH, To 3Ta HauMeHee IIOTHAs M3 IJaHeT He I10-
mJa Ko AHY, a cTaja Obl [1aBaTh, KaK HamoJHeHHbIH BO3-
LyXOM pe3uHOBBLIH Msy!

Takum o6pasom, HHbOpMalLHs, MOJyyaeMas HaMH H3 Ca-
MBIX DasJHYHBIX HCTOYHHKOB, NMPHUBOAHT K €JHHOMY BBIBO-
Ay — NJIaHeThbI-TUTAHTBl JOJKHEL B OCHOBHOM COCTOATH U3
rauboJee JerkKoro XMMHUYeCKOro 3JieMeHTa — BOJOPOJa.

Mer He 6yn2M onuchIBaTL BeChb XOA HCC/eOBAHHUSA, MPO-
BefenHoro A. I'. MaceBuu. MarteMaTHueckHe METOMBI, €10
NpUMeHeHHble, He MOTYT OBbITb H3JI0KEeHbl B MPOCTOH H
OOCTYNHOH ¢opMe. ¥YKaxeM TOJAbKO Ha Te pe3y/abTaThl,
K KOTOpPbIM MpHLUIJIA  COBeTcKas HCCIel0BaTelbHHLA
TMJIaHeT.

IOnuTep noYTH MOHOCTBIO COCTOMUT H3 BOZOpPOAA, KOJHU-
YecTBO KOTOPOTO COCTaBAseT 85 MNpOLEHTOB ero Macchl.
OcranbHele 15 mpouUeHTOB MNPHUXOAATCS Ha AOJIO0 TelHus U
npyrux, 6osee TSAXKeNbIX 3J1eMeHTOB.

IlpoHukass c¢ nosepxHoctd IOnurepa B ray6Gp nuaHe-
Thl, MBI CHauaja MnpoiifieM dYepe3 aTMoc(epy, COCTOALLYIO
MpeuMYILIeCTBEHRO H3  MoJieKyJspHoro Bogopoja. Ira
o6aacte 3aHWMaer no nporsxkenuio 0,14 paguyca
[Onurepa.

Ha ray6uHe okosno 10 ThICAY KHJIOMETPOB COBepllaeTcs
pe3KUi cKayok MmIoTHOCTH. Biaronaps kosoccanbHoMy nas-
JIECHHIO BHIIeNEeXallUX CJI0eB, NOCTHramoleMy Ha 3TGH Tiy-
6une 700 Thicsiu aTMoOC(ep, 3JEKTPOHHE MOKHAAIOT CBOH aro-
MBI M BOJIOPOJ U3 MOJIEKY/SIPHOTO NpeBpaliaeTcs B aToMap-
Helil. CMechb NPOTOHOB U 3JIEKTPOHOB NpH 3TOM 06pasyeT Tak
Ha3bIBaeMylo MeTajJuyecKyio ¢as3y Bomopona. Merannnue-
CKHl BOJOPOJA BJBOe TMJIOTHee OGLIYHOTO, MOJIEKYJsSPHOTro
BOJOpOAA.

[lponBurasics gaJblile B rIyOUHB! MIAHETH, Mbl 3aMeTHM,
UTO MJIOTHOCTh BellleCTBA HellpepbIBHO BO3pACTAeT H Ha TJy-
6uHe 0KoJio 50 ThICSIY KHJIOMETPOB HACTYaeT HOBHIH, BTOpOil
CKauoK TMJIOTHOCTH. MBI BcrynaeM 31ech B 06J1aCTh IleHT-
panbHOTO siApa MiaHeTsl, KOTOPOoe JOJIKHO COCTOSITh M3 CMe-
CH Bomopoaa ¢ Gosee TsiKeNbIMH 3JIeMeHTaMHU.

Ectb nu y FOnutepa tBepaoe sApo, nogoGHoe saapy 3eM-
JH WY IPYTUX NMOXOXKHX Ha Hee IuaHeT? B 3ToM MOXHO
coMHeBaTthesl. [laBjeHHe B LeHTpanbHBIX yacTax lOmurepa
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TaK BeJNHMKO, a IPOLEHTHOE COJep:KAaHHe TSKEJBIX 3JeMeH-
TOB TaK MaJlo, YTO cKopee Bcero IOnuTep MOMHOCTBIO COCTOHUT
u3 rasos. [lpaBma, B uentpe IOnuTepa MIOTHOCTL 3TOrO
rasa B CeMHajalaTh pas 6oJibllle MNJOTHOCTH BOJAB U B [Ba
¢ JHULIHUM pa3a 6osblile MJIOTHOCTH Xeste3a. Ho Benb JaBHO
U3BeCTHBI 1eJIMKOM ra3oo6pasHble 3Be3abl — «Oesble Kap-
JUKH», IJIOTHOCTh BellleCTBA KOTOPHIX ellle GoJiblile,

Ecnu 6b1 macca KOnurtepa crana pas B nsaTe GoJbliuei,
to IOnurep mpeBpatuics Gl B OOBLIUHYIO 3Be3Ny C BecbMa
IJIUTeNbHO «paGoTalOLIMMU» HCTOUHMKAMH aTOMHOI 3Hep-
ruu. CoJiHeuHasi CHCTeMa MpefcTaBisa OBl TOTLA CHCTEMY
AByX 3Be3n — CosiHua u IOnutepa.

OaHako u mpu Toit Macce, KoTopo#l oH o6aanaer, Omu-
Tep, BO3MOXKHO, HMeeT B LIeHTPe BecbMa BBICOKYIO TeMIlepa-
typy. Ilo moacueram H. A. Ko3nipeBa, oHa MoXKeT GHITH
6nuszka Kk 150 ThicsuaM rpajmycos.

CkasanHoe o IOmnuTepe OTHOCHTCS U K APYTHM THTaHT-
CKHM MJaaHeTaM. MX cTpoeHue u npHpoxa MOMKHBL GHITh
BecbMa CXOAHBI ¢ npuponoil IOnurepa.

Tpyaso cefiuac ckasaTh, Kakue NPUUHHBI BLI3BLIBAIOT MO-
CTOSIHHble CTPeMHTeNbHble H3MeHeHH B atMocdepax 3TUX
CTPaHHBIX MJaHeT. Ec/lH HCTOUHMKOM 3HeprHH 3[ecCh CIy-
JKHT BHyTpPeHHee TellJlo, TO NOYeMy Ke WX aTMocdepsl Tak
XOJIOIHEI?

Taxk e HesiceH Bompoc O MpHpPOJLe 3aragouHblXx ob6paso-
BaHH{ Bpofe KpacHoro mATHa uiu [OXKHOro Tpomuueckoro
Bo3MylleHus. SIpkasi okpacka [eTafiedl BHIMMOH MOBepx-
HOCTH GOJMBLIMX MJIaHET TOBOPHT O HAJHYHM B HX aTMocde-
pax, KpoMe BOAOPOAA H €ro COeAMHeHUH, KaKHUX-TO NPYTHX,
«KpacsIHX» BelllecTB, MOXKeT ObITb, MeTaJlJIHYeCKOTO HAaTPHsl.

Y TPAHAI] IJTAHETHOI CHCTEMEBI

B Houb Ha 14 mapra 1930 roma tenerpad rnepenasn BceM
o6cepBaTOPUSIM MHpa Cjefylolilee cooblieHHe:

«ITnaunera, oTkpniTas Ha JloBennoBckoit oGcepBatopuu,
corjacyercsl ¢ TpaHCHenTyHHo#l mianetoit Jlosensa. IToso-
xende 12 mapra B 3 yaca 00 munyt 00 cexyHma MHPOBOTrQ
BpeMeHH: 7 ceKyHI BpeMeHH K 3amany ot [enbThl Baushe-
1oB, 15-ii BeMHUHHBI».

MHoroJsieTHHe NMOUCKY TPAHCHENTYHHOH NJIaHeThl yBeHYa-
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auch ycrexoM. Kak u 3a BoceMbecsiT ueTkipe rofa 10 3TOTO,
6Ll OTKPHIT HOBHIH MEp, NpHYeM HCTOPHs, 0GeCCMepTHBILAS
B cBoe BpeMsi HMeHa JleBepbe M aHIVIHICKOrO acTpOHOMA
Anamca, cHOBa MOBTOPHJIACK.

CylecTBoBaHHe TPAHCHENTYHHOH IJaHeTH OblJIO J0Ka-
3aHO CHAuaJla TeOPeTHYeCKHMH pacueTaMHu, a 3aTeM H MNps-
MBIMH HaG6J/I04eHUSIMHY.

A mpowusoiio 310 Tax.

Eme B 70-x romax npouuioro Beka psii acTpoOHOMOB,
B TOM uhcje PraMMapHOH, BBCTYNHIM C MPERNOJIOKEHHEM,
uto 3a op6utoit Henryna Bokpyr CosHua posxHa o6pa-
IaTthCsl ellle Kakas-to Gosee panekass miaanera. OcHoBa-
HHeM J[Jsl 3TOr0 MOCAYXKUJAU (aKThl, KacaolliHecss OpOUT
KOMeT.

OkasbiBaeTcs, cpeid MHOMKeCTBA KOMeT, 06pauiaoimuxcs
Bokpyr CosiHua, MOXHO BBIIEIHTH HECKOJbKO TPYIIN, HJIH,
KaK HX Ha3bIBalOT, ceMcHCTB, UMEIOIIHX MOUTH OXMH&KOBBIE
opouTH !

OnHo M3 TaK¥X KOMEeTHBHIX ceMeiicTB cBszaHo ¢ lOnuTte-
poM — acdeslMH KOMET 3TOro ceMeficTBa, TO eCThb HaubGoJee
nanexkre ot CosiHIL@ TOYKH OPOUT, paCMoioxKeHkl BOMH3H op-
6uthl IOmuTtepa.

I pyroe xomeTHoe ceMeiicTBO uMeeT adesyuy CBOUX OpGUT
CpaBHHUTENbHO Hefaseko oT op6utkl Catypua. [lo-Buaumomy,
3TH OTPOMHBIe MJaHeThl OJiarogapsi CBOEMY HNpPHUTSIKEHUIO
TaK BO3[eHCTBYIOT Ha KOMEThl, YTO HEKOTOpble H3 HHX
B KOHIle KOHI[OB CTAHOBfITCA CBSI3aHHbIMH ¢ IOmutepoM u
Carypnom.

IlepBoHauanbHO OrpOMHBlE JJIHNTHYECKHE OPGUTH KO-
MeT CHJIbHO YMeHbLIAIOTCS [0 TeX Mop, I0Ka KOMeThl He Hay-
HYT o6pawmarekcsi BOKpYr CoJlHIIA MOUTH C TeM XKe MepHOJOM,
YTO W 3aXBaTHBLIAsh UX MiaHeTa. K TakoMy BEIBOAY MpHBO-
IAT 3aKoHb HeOeCHOH MeXaHUKH, 06 3TOM e FOBOPAT H
(haKTHL.

B npounom Beke Obl10 H3BeCTHO, yTo 3a op6utoit Hen-
TyHa Ha paccroaunu 40—50 a. e. ot CosiHLA rpynnupyloTes
adenuu psama xoMmer. [lostoMy m MoxHO ObLIO 3amomo-
3pUTh, YTO Ha TOM e paccrosHun oT CosHuA KoMKHA
HaXOAHTbCA HeU3BeCTHAsl U, MNO-BUAMMOMY, MaccHBHas
nJaaHera.

! TouHee rosopsi, MOYTH OAMHAKOBBIE GOJIbIIHE OCH OpPGHT.
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C aopyro#t CTOPOHBI, BBISICHUJIOCH, YTO B ABHIKEHHH YpaHa
HaG/I01al0TC TaKHe HenpaBHIBLHOCTH, KOTOpble He MOryT
OBITh YIOBJETBOPHTENbHO O6BACHEHH! JefiCTBHEM TOJNBKO H3-
BeCTHBIX MJIAHET,

3HauuT, MOXKHO GblJIO MPeAnoJarath, YTo 3TH HEBS3KH
BBI3BAHBI NMPUTSKEHHEM TPAHCHENTYHHOH TMJaHeThl. ¥YpaH,
OKa3aBUIHCh YK€ OQHAXKIbl B POJH CHTHAJH3aTOpa HEBHIH-
MOro, H Ha 3TOT pPa3 yIOPHO CBHAETENbCTBOBAJ O CYllecT-
BOBAHHY HHUKeM ellle He Hal6J/o0[aBLiedcs MJaHeTH,

3ajnaua 3ak/a04anach B TOM, 4TcObl 10 HeBA3KaM B [BH-
KeHHH YpaHa, Mmonb3ysch, 3aKOHAMW HeGeCHOH MeXaHHKH,
BHIUMC/IUTD, TAe Ke Ha HeGe cleqyeT HCKaThb HOBOE CBETHJIO.
DTa 3ajaua 6bla HAMHOTO CJIOXKHee TOH, KOTOPYIO pelliasu
JleBepre u Apamc. HeunsBectHasi nsiaHera HaXomuJaach OT
Ypaua nasbite, yeM Hentyn, mosToMy H Bo3geiicTBHe ee oKa-
3a/10Cb 3HAUUTeJbHO MeHbIIHM. HeBf3Kka OT TpaHCHENTYH-
HOH mnsaHerhl Oblia B ABajaliaTh NATb pa3 MeHblle, yeM
or Henrtyna. Ilponopunona/nbHo 3TOMYy BO3pociu H TpYA-
HOCTH.

YesoBeKy, faleKOMY OT aCTPOHOMHUH, Heslerko ceGe mpe-
CTaBUTh, O KAKHX HHUYTOKHO MAaJIbIX BeJHYHHAX HAET peub.
Teopernyeckoe nosnoxeHue YpaHa Ha HeGe OTJIHYAIOCL OT
Ha0./1101aeMOT0 B CpefiHeM Ha 2 CeKyHABl AYrH. DTO COCTaB-
JsieT TOYTH THICAUHYIO HOJI0 BHIHMOrO nofepeunuka JIyHbt
¥ paBHO YNy, NOI KOTOPBIM UYeJOBeUeCKUH BOJIOC BHUJEH
¢ paccrosinus 10 meTpos!

Ilpu n106BIX H3MepeHHsX BCerfa HeH3GexXHbl HEeKOTOphIe
omn6xu. [losToMy Heo6XoauMMO GBIIO yueCTb ¥ Te OLIMOKH,
KOTOpble MPOUCXONH/H NP HaGMIONeHHH YpaHa, uTo TaKxKe
OCJIOXHSIJIO 3ajauy.

OpnHako KejaHHe OTKDPLITh HOBHIH MHD OBIJIO TaK CHJb-
HO, uTo emwe B 1878 roay acTpoHOMBl HayaJd MOHCKH
TPaHCHENTYHHOH IJaHEeTH.

OnHoBpeMeHHO ¢ HaG/IOeHUSIMH B Te/1eCKOI NPOH3BOAHU -
JINCh BBIYHCJIEHHA BO3MOXKHOH OPOGUTHI HeH3BeCTHOro Hebec-
HOTO TeJa.

Ho npoxoauau poarue romwl, a HenTyn mno-mpexuemy
CcTaBasiCsl KpaHrell U3 U3BECTHBIX MJIAHET COJIHEYHOH cHCTe-
Mbel. HoBas nnaHera, yBepeHHOCTh B CYLIECTBOBAHUM KOTO-
po#t 6bia MOuTH MOBCEMeCTHOH, MOYeMY-TO CKpbiBajgach OT
aCTPOHOMOB. .

B 1906 roay K mouckaM TPAaHCHENTYHHOH MJIaHeThl MPH-
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crynun IlepcuBane JloBensn — 3HaMeHUTHIE aMepHKaHCKHH
uccegoBaresb Mapca. B Apu3oHcKo#fl mycThiHe Ha npHHAl-
Jdexalleil JHUHO eMy 06CepBAaTOPUH HAUAJNOCH CHCTEMATHUe-
ckoe ¢otorpadpuposanue Heba. [TomytHo Jlopenn npunsics
3a BbIYHC/IeHHs HanOosee BCPOSTHOH OPOGHTHI HEH2BECTHOH
NJ1aHeTHI.

Boiunciieduss npofo/Kajauch B TeueHHe LiecTH JeT. [1o3-
THYeCKH BOCTODXKEHHbIH MpomaraHgicT MapcHaH U UX YAH-
BUTE/NbHOH TeXHHKH 0Ka3aJ/iCA Ha PelKOCTb TPYAOCMHOCOGHBIM
BLIUHCJIHTEEM.

[Tocie KponoTAKBEIX NPOG H CAOKHEHLIHX pacueToB JIo-
BeJIJ1 onyGJHKOBaJ OKOHYaTeNbHble pe3ynabTarhl. OHH ObLIN
IaHbl B Buae HeGOJbIION Ta6JUUKH, TIe YKa3blBaaUCh YUCA,
XapakTepusywolliHe op6GHUTY TPaHCHENTYHHOH MJaHeTH Y ee
NoJI0XKeHHe Ha opOuTe I/ HEKOTOPOro ONpefesleHHOTO MO-
MEeHTa.

JloBens cuntan, uto paccrosHume miaHetsl or CosHia
coctasnsiet 43 a. e. Ilpu Takoit ynanieHHOCTH MOXKHO GBILJIO
CXKUJIaTh, UTO HeM3BeCTHAs MJIaHETa HMEeEeT HHUYTOXKHO Ma-
Jble BUAMMBIE pa3Mepbl H SPKOCTb, TaK YTO OTJIHUYHTHL eC
cpelu MHOXKSCTBA calbbix 3Be3n Oynet Heserko. K tomy xe,
0 ero pacueTaM, 3a 4Yac IJaKeTa [OJKHA MePeMeCTHThCS!
cpean 3Be3J Bcero Ha 1—2 ceKyHAbl, YTO 3aMETUThb IpH
OGBIUHBIX BH3yaJIbHbIX HAOJMIOLEHHSIX B TeJIeCKOI COBepIlIeH-
HO HEeBO3MOXKHO.

Brixoa 6bl1 OOMH: MOMYYUTH KaK MOXKHO Gosblie ¢(oro-
CHUMKOB TeX Y4acTKOB He0a, I'ie Ao/JKHA Obla HAXOAHTBCS
Oop6HTa TPAHCHENTYHHOH NJIAHETHl U 3aTeM C MOMOIIbBIO TOY-
HBIX HU3MepHUTeNbHBIX NMPHOOPOB MOMLITATHCS BBIICHHTB, He
CMeCTHJIach Jig Kakas-HUOyAb H3 COTeH M THICAY CJaabbixX
3Be3JI0YeK,

[Tocne onyGaukoBanua pabotsl JloBeasna B 1912 roay
MOHUCKH HEeU3BeCTHOH MJaHeThl GblNd MPOROJKeHbl o6CepBa-
TOPUSIMH BCEeX CTPaH MHpa C ellle GOJbIIMM yCepaueM, yeM
paHblle.

Hentyn 6el1 o6Hapy:ken 23 centsbps 1846 roma uepes
nojyaca TmocJae TOro, Kak JleBepbe yKasad HeMeLKOMY
actpoHoMy ["asnse mMecto miaHersl Ha HeGe. JloBeas He Mor
MOBTOPHThL 3TOT UCTOpHUecKHii XKecT JleBepbe. Briurcienus,
npousBefeHHble MM, GbliH Gedynpednbl. Ho TouHocTb Hexon-
HBIX TaHHBIX Gblla ropasno Meubluas, ueM y Jlesepbe. ITo-
aTomy JloBesas Mor ykasath Jullb rpy6o NPHOJIHKEHHO TOT
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yyacTtok He6a, rae clelyeT MCKaTh TPaHCHENTYHHYIO TJa-
Herty.

lanne, HanpaBus Tesneckon B ykasauuyw JleBepbe TOUKY
HeGa, MoUTU cpasy ysuien 3ameTHullf nuck Hentyna, pacce-
IBLUKI BCSIKHe cOMHenus. [IpuM mouckax ero HeyJ0BHMOTO
cocela NMPHXOAHJIOCH BHMUMATeJbHO DACCMATPHBATb ThICSUH
cnabeHbKHX 3Be300OYeK, OT KOTOPbIX HCKOMasi niaHera
BHellHe HUYEM He OTJIHYaJach.

CHoBa moGexxasu Tofbl — rojJbl HaNpsKEHHOro TPyaa H,
yBBI, 6e3yCHellHbIX MOUCKOB.

B 1929 rony, uepe3 TpuHauuarth JeT mochde CMepTH Jlo-
Bessia, HAa ero oGcepBaTopuy OblL1 YCTAHOBJIEH HOBBIH HH-
CTPYMeHT MNpeKPacHOro kavectsa. Dto Obl 13-m10HiMOBHIN
KOPOTKO(POKYCHBIH TeJsiecKoI, NpefHa3HAYeHHbIH cliellHalbHO
nast pororpadupoBanust He6a. Ecau K TOMY ke BCIIOMHHTS,
YTO MECTHOCThb, Tle HaXxonutcsi Jlosennosckass o6cepBaro-
pHsl, OTJIHUAETCS UCKJIIOUYHTENbHO XOPOLIMMH aTMOCGhePHBIMU
VCJIOBHSIMH, TO JierKO IOHSTb TOT 3HTY3Ha3M, C KOTOPHIM CO-
TPYAHUKH 06CEPBAaTOPUH CHOBA MPHHSJINCH 38 MOMCKH TPaHC-
HeNTYHHOH MJIaHeThl.

C anpeas 1929 roga B0O30GHOBHJIOCH CHCTEMAaTHUECKOe
dbortorpadupoBanne 3sesgnoro HeGa. CHHMKH Kaxao# 00-
Jacti 1e6a NOBTOPSINCL 4epe3 HeCKOJbKO JHeH, a 3areM
CpaBHHMBAJHCL MeXAy coboil Ha oco6oMm npubope (GJIHHK-
MHKpPOCKOIIEe)

Ecau Ha cHuMkax okasanach Obl 3aCHATOM HCKoMas
nJaHera, TO ee CMelleHWe Cpegu 3Be3[] MOXKHO Oblio Obl
OOHapYXKHTh.

CpaBHuBan CHMMKM ObIBIIHE (hepmep, MoJOKOH JIOOH-
tens actpoHomud Kmaitn Tom6ad, npuraaueHHbli Ha 3Ty
paGoty BecHoit 1929 roma. EMy noBe3sio — Ha CHHUMKax ot
21, 23 u 29 sauBaps 1930 rona TomGad 3ameTus ese pasiu-
YEMYI0 3Be3ACUKy 15-ii 3Be3HOHl BeJHYHHBI, KOTOpAs OUYeHb
MeJJIeHHO MepeMellanach cpefid APYrux 3Besd. Haxoaunace
oHa B 3 rpaaycax 30 MHHYTax OT MecTa, NPeNCKa3aHHOro.
JloBensioM.

Heysepenublii ellie B cIelanHoM OTKpbITHH, TomGad co-
o61IM O CTPAaHHO# 3Be3[0UKe CBOMM KoJjieram mo oGcepsa-
TOPHH.

C 19 ¢eBpans ona crana Ha6a0aTbCA HeNpPepLHIBHO
J0 TexX mop, moka He ckpbwiack B ayuax Cousnua. Torza,
y6eMBUIHCh, YTO AefiCTBHTe/NbHO OTKDbITA HOBAas IIaHETa,
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JloBemsioBcKas o6cepBaTOPUS OMOBEeCTHJa 06 3TOM BeCh
Hay4yHbI MHD.

Bckope nocsie OTKPLITHS HOBOH NaHeThl 0GHAPYIKUJIOCH,
4TO ee U3006paxKeHUsl BCTPEUAIOTCS HA CHUMKAX, MOJy4YeHHBIX
eme B 1921, 1919 u maxke B 1914 ropax. Ho cayuaiinbie
06CTOATEJNbCTBA H HEJZOCTATOYHO BHHMAaTEJbHOE H3yueHHe
MIaCTHHOK [MOMellaso HAHTH TPAHCHENTYHHYIO TMJaHeTy
eite npu XH3HU JloBenna. Brpouem, 3TH crapble CHUMKH
NMPUUIIKHCL OYeHb KcTaTH. [To HUM MOXKHO ObLJIO Y3HATh
nepeMellleHle [JaHeThl 3a WIeCTHAALATb JIeT U NOTOMY
CPaBHHTEJbHO TOYHO BBIYHCAUTL ee (AKTHUECKYI0 Op-
6uTy.

Bot Ta6a1uuka, no KOTOpol BH MOKeTe CyIUTb, HACKOJb-
KO TeopeTHuecKas mJjaHera Jlosemsa orauuanach OT pealb-
HOIL.

Teopetnue- | g0 ryyeckoe
[auusle 0 njaanere u ee opGure cKoe SHAYEHIE
3HaUEeHHE
Cpennee paccrosinne ot CosHua 43 a. e. 39,579 a. e.
DKCIEHTPHCUTET 0,202 0,247
Joarora nepurenus 203° 48' 220° 30’
HaxkJouHOCTD 10° 17° 7
Macca (B noasix Maccel 3eMiu) 6,5 0,5
HauGonbwas BuaMMas sipKOCTb 12,5 3Be3n- 15,5 3Be3n-
HOH BeJNMYM- | HOH Beauyu-
Hbl HBI
[Mepnon o6parenus 283,8 roga 248,86 roaa

M3 rta6nauubl BHAHO, B uyeMm owmbancs Jlosemn. Hosaz
IlaHeTa OKasaJjach 3HAYUTENbHO MeHbllle W 10 Macce H IO
SIPKOCTH, YeM OH NpeanoJsarall.

Ho cxoacTBO OTKPHITOI nuiaHeThl ¢ TOH TeopeTHuecKoil
niaderoil, o Koropoii mucana Jlosens, HecomHeHHo. He cuact-
JUBLIA cayual, a HacToiuMBLIe, MPOAYMAaHHble MOHUCKH IO
yKasanuaM Jloseasa npupeau K OTKPBLITHIO HOBOTO MHpa.
[Tostomy acTtpoHoMHuyecKast OGIIECTBCHHOCTb €JMHOMYLIHO
npuHana npeanoxkeHune JloeensnoBckod oOcepBaTopud Ha-
3BaTh HOBYIO MuyaHety IlayroHom.

OTO UMSA yAauHO B ABYX OTHOLIEHHSX: BO-NMEPBLIX, COXpa-
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HeTCa TPalulKs — HOBasl MNJaHeTa mnoJydaer uMs MHbHU-
yeckoro Gora IlayToHa, H, BO-BTOpBHIX, 1Be MepBbie GYKBH
atoro umen, «II» u «JI», yBekoBeuusaior sacayry Ilepcu-
BaJjs JloBessa.

Kcratn ckasaTh, aCTpOHOMHUECKH{i 3HAUOK MJaHeTHl
InyToH — «PL» — npecaenyer, no-BuAMMOMY, Ty e BMOJIHE
ONpaBAAHHYIO LleNb,

[1powno noyTu Tpu AecATHIETHS CO AHS OTKpPbITHA Ilay-
TOH4, HO 3HaHHs HalWH 06 3TOH MiaHeTe MoKa elle OYeHb
CKYIHEL 3a 3To BpeMs yTOUHEHHl AaHHble 06 op6ute [lay-
ToHa. [ToxTBepanINCh HeOGbIUHBIe A/ OCTAAbHEIX GOJbBLIMX
ninaHet ee cpoiicTBa. Ilnockocts op6uthl IlnyTtona uakJo-
HeHa K TVIOCKOCTH OpOHUT OCTaJILHBIX MJaHeT Noj GOJbIIHM
yrJjoM, 6u3kuM K 17 rpagycam. KpoMe Toro, oHa HaCTOJIBKO
BHITSIHYTA, YTO B HEKOTOpble nepuoabl [1AyTOH MOAXOMHT K
CoaHuy Ha paccTosiHue GoJee 6jiu3koe, yeM Hentyn. Ha pu-
CYHKaX COJIHeUHOH CcHCTeMBbl yTH 0GeuX mjaHeT KaxyTcs IMe-
pecexamomumucsa. Ho Tak oHM BHINISIAT TOJBKO B MPOEKUUH
Ha MJIOCKOCTb 4Yeprexa. Ha camom mene Haukpartuaiiiiee
paccrosiHHe, Ha Kortopoe Ilnyron moxer momoiitu Kk Henry-
HYy, paBHo 450 MuIHOHAM KHJIOMETpPOB!

[Tnyron Tak manek or Cosmila, YTO C €ro MOBEPXHOCTH
Hallle OCJeNUTeNbHOE [HEBHOE CBETHJIO BHAHO JHIIL Kak
oveHb sipKas 3Be3ja. [laBas Tensa B aBe THICSAUH MATHCOT
pa3 MeHblle, ueM 3emJe, CosiHIe BCe JKe OCBellaeT NOBepX-
HocTh [lnyToHa B gBecTH pa3 cujbHee, yeM 3eMJIIO NOJHAsA
Jlyna.

Hurepecen Bug nHe6a c Ilnyrona. Co3sesans TaM Takue
xe, uto U Ha 3emye. Ho 3aTo mup maaner Buirasgut ¢ Ilay-
TOHA COBepllleHHO MHaue. De3 moMomIH TesJeckKona Mbl BPAR
Ju cMmorau 6u yBuzeTb ¢ [lnytoHa He Tosbko Mepkypui,
Benepy, 3emaio, Mapc, Ho, BoaMoxHo, u IOnurtep. ITocnen-
HH# Kasajcst Gbl Ham cJaGeHbKOH 3Be3[0YKOH, oTXoasuleH
or ConHua He Gosblie yem Ha 7 rpamycoB 30 munyr. He-
CKOJIbKO 3aMeTHee Bbirisigenu 6ot Catypu n Ypau. M toabko
Hentyu Bceraa mor 6bl HaGmogatbest Ha [lnyToHoBoM HeGe.
Ox kasaJscs 6b HeoObluaiiHoOl 3Be3noii: Graronaps ocobeH-
HoCTH op6uthl [lnytona Buaumas spxoctb Hentyna mens-
Jach 66l B OYeHb 3HAuUHTeJbHBIX mpenenax. [Ipu HanGosb-
weM c6axxeHun ¢ [TayToHOM OH Ka3aJscs Obl B CeMbCOT pas3
sipye, 4eM Mpu HauOOJblIEM yAaJelnH.

B nesnom, He6o Ha Ilnyroue npeicrabiser co6oi Mpau-
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Hyto raptuny. OHO KaxeTcss ofHooGpasHoft uepHoil Ge3ln-
HOH, yCesiHHON TOJIbKO 3Be3JaMHu.

O ToM, uTo aenaercs Ha noBepXxHocTd [lnyToHa, MBI HH-
Yero J0CTOBEDHOr0 He 3HaeM. [1o JaHHBIM CMeKTpasJbHOTO
aHa/ju3a nosnyyaercs, yto ecau [layToH okpyxkeH atmocde-
poii, To 3Ta rasosas o6o/ouKa He MeHee YeM B NecATb pas
paspexeHnHee 3eMHoil. Ho, Moxer 6wth, y Ilayrona ar-
Mochepbl BOBCe HET M €ro IOBePXHOCTb HaMoOMHHaeT
JIYHHYIO,

B 1950 rony Ha KpynHefillieM 5-MeTpPOBOM TeJieCKOIle
Mupa GBI H3MepeH YIJ0BOil NoNnepeyHuK KPOLIeYHOro AHCKa
[Mayrona. Os oka3aJdcs paBHbeiM 07,23, uTo B JinHeHHOH Mepe,
yuuTbiBasi paccrosiiie no [liyrona, paer 5870 xuaoMeTpos,
10 ectb 0,46 nuamerpa 3emJu.

[TnyTon — oueHp HeGoJblLIAS NJIaHeTa, 3aHUMamwLIas MO
pasMepaM MpOMEXYTOUHOe MecTo MexAy MepkypueM H
Mapcom.

Tewm ynuButenbHee macca Ilnytona. Ilo HeBs3kaM B ABH-
WeHuy Ypasa oHa moJgydaercs GJauM3KOH K Macce 3eMJH.
OTcioma cienyer CTpPaHHBIH BBIBOL: CpefHss IJIOTHOCTb
[lnyrona poskHa OGbITh HEBEPOSITHO BLICOKOH — OKOJIO
50 rpamMoB Ha KyOuueckuil cantumerp! Bpsan snm moxHO
cuuTaTh, yto [lNyTOH COCTOMT M3 BellecTBA, KOTOpoe MO
CBOEH IJIOTHOCTH B IlIeCTb pa3 IMpeBHIIAeT IJIOTHOCTb
Kesesa,

Uro-To 3mech HeslafHO, B UeM-TO AoNylleHa owxbka, HO
B UeM HMEHHO, NOKa HeHU3BeCTHO.

B03M0OKHO, YTO HEBSA3KH B ABHKEHHH YpaHa BLI3BAHHI
nputsikenuem He Toiabko Hentyna u Ilnyrtona, Ho u ee
Goslee naJjieKoil HeHM3BecTHOH NJaHeTh. Takoil TOUKH 3pe-
HUs NPUIEP:KUBAIOTCS MHOTHe acTpoHoMbl. OHH Jaxe npu-
CBOWJIM ellle HeOTKpbITOH miaHere uMmsi TpaHcrniytoH. Ecau
5TO TaK, TO Macca IlnyTona MeHblie, yeM Tenepb CUHTAETCSI.
Buny 3a «Gecnopsimok» B [JBH)KEHHM YpaHa MOXKHO mnepe-
HecTd Ha TpaHCHIYTOH.

Ha paccrosinuu okoso 70 a.e. or CosHLA FPyNNUPYIOTCS
aenun BocbMH KoMeT. Ecau cuurtath, 4TO 3TO CeMeHCTBO
cB3aHO ¢ TpaHCOAYTOHOM, MOXKHO MOMBITATHCS BBIYUCIUTH
OpOHTY HeU3BEeCTHOH MJaHeTHl.

Hcropuss mnostopsiercss B tperufi pa3! Heckosnbko Jjer
HazajJ HayaJuCh MOHCKH TpaHCN/IyTOHA — MOKa TeopeTHue-
CKHe, a moToM u Tejeckomuueckue. Hemeuxusi acrponom
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Kputunurep B 1959 rogy ony6.auKoBan BLIUHC/IEHHblE HM
AaHHble 06 op6ute TpancnayroHa. Bor onu:

Honrora nepuresus 358 rpanycos
Honrora Bocxomsumero yaaa 206 rpanycos
HakJaonHocTts 38 rpanycos
Paccrosnne or Cosnua 77 a. e.
[Mepuon o6pautenus 676 ner

Ecnun BepuTh 3TUM pe3ysnbTataM, TO TpPaHCIIYTOH HMeeT
COBCeM HeoObIUHYI0O OpOHTY — ee IMJOCKOCTb HAakKJOHEHa
K IJIOCKOCTH op6uThl 3emau nof yraom 38 rpanycos. Takue
60JbllIMe HAKIOHHOCTH XapaKTepHbI, KaK H3BeCTHO, LIS Kap-
JINKOBBIX MJIAHET K3 nosica acrepounos. Kto 3Haet, 6bITb MO-
KeT, 32 HenTyHoM HauuHaeTcs BTOpOe KOJbLO ACTEPOH/OB,
a Ilnyron u TpaHCnayToH — TOIBKO HaubGojee KpyMHbIE
NpefCTaBUTeNH 3TUX OCKOJKOB BTOPOH, Korga-to noru6uiei
NJ1aHeTh?

Ectp u npyras Touka 3peHus Ha npoucxoxnenue Ilay-
TOHA.

B 1955 roay Oblid 3aKOHUeHbl H3MepeHHs BUAUMOTO
6necka [lnyroHa. Bjeck He ocraercs mocTosiHHBIM, a Me-
HSIeTCS, YTO MOKHO OOBSICHHTB BpalleHiem [1nyToHa BOKpYr
ero ocu. ITo naHHBIM, MOJYYeHHBIM Ha KpYMHeHLIHX TeJe-
cKOMaXx MHpa, aMepHKaHCKHuii acTpoHom Keifinep Bmluuc/Iud,
uto cyrkd Ha Ilnyrone npomoaxatrorcs 6 nHeit 9 uyacos
21 muuyry 30 cekyun. ITo elle ofHa YyepTa, Pe3KO OTJIH-
yaomas [I1yToH OT nNiaHeT-rMraHToB, y KOTOPBIX CYTKH
B cpenueM 6ausku Kk 10—15 yacam.

Keitnep cuuraer, uro crpanHoctu [linyToHa He cayyaliHbL,
ITo ero wmuenuio, Ilnyron — 6uiBlMit cnyTHuk Henryna.
Korpa-to, B nmpouecce pa3BuUTHS BCell NJIaHETHOH CHCTEMH,
Mmacca HenrtyHa yMeHbLIHIaCh Ha 3HAYUTENbHYIO BEJIHYHHY,
u Tpu cnyTHuka HentyHa nokunynu cowo naaHery. [IBa us
HIX 3aTeM CHOBa OBLIM 3axBaueHnnl HentyHom, a TpeTtnii —
[layToH — NpeBpaTUICT B CAMOCTOSTe/IbHYIO MJaHETY.

T'unoresa Keifinepa BbI3bIBaeT Cepbe3Hbie BO3paxe-
uust. [lo pacyeram cOBeTCKOro acTpoHOMa mpodeccopa
H. C. llkaosckoro, HentyH u apyrde myaHeThl He MOIVIH
TepsATb CBOI0 MacCy B TOM TeMIe H KOJHMYeCTBe, Kak 3TO
npeanosaraer Keiimep. OcoGennoctn IlayToHa AomKHBI
HalTH ceGe Kakue-To Apyrue, 6GoJiee NpaBAonoJoOHble 00b-
SICHEHHUSI.
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3a coBpeMeHHBIMM TI'DAHULIlAMH [JIAHETHOH CHCTEMbl —
op6Guroii [TnyroHa, — BepoATHO, 4TO-TO ecTb. Ilpuner Bpem4,
H, BO3MOKHO, CHOBA, B TPeTHHl pas cHauaJjla Ha <«KOHUMKE
nepa», a MOTOM H B TeJecKon 6yLeT OTKPHIT ellle ONHH HeH3-
BECTHBI HaM II0Ka YJ/IeH MJIaHeTHOH CHCTEeMBL.

BATATO9IHAA ROMETA

Ocennto 1956 roga na He6e NosIBHJACh HOBasg KOMETA.
[epBbIMHU ee 0OGHAPYKA/IH Geqbruiickue acTpoHOMbl ApeHn H
Ponan. KpoxorHoe, ciaboceeTsilieecss TYMaHHOEe MSTHBIILIKO
eje BHAHEJOCh Ha uyepHoM ¢oHe 3Be3nHoro He6a. TpymHo
OLLTO MpPeANoJOXHUTb, 4TO, NpuGAH3uBLIIKCE K COJMHIly, HO-
Basi KOMeTa IMOPa3UuT BCeX CBOUM HeOOblUaWHBbIM BHIOM.

MepnneHHo nepeMelasick Cpey 3Be3f, Komera Apenga—
Ponana ¢ xaXabiM JHeM CTaHOBMJACh BCe sipue H spue.
Bckope HaGaiomatenu 3aMeTHNH HeGOJBIION CBeTSIIMHACS
XBOCT, HAaNpaBJeHHBII B CTOPOHY, TIPOTHBONOJOXKHYIO
Conuny. IMocreneHHO SIPKOCTH KOMETHI BO3pOCJA HACTOJb-
KO, UTO ee MOKHO OblL10 HA6J/1101aTh HEBOOPYKEHHBIM IJ1a30M,

Komery cdororpadupoBain MHOro pas, H, TOYHO H3-
MepHUB ee MOJIOXKeHHe CPe[d 3Be3l, aCTPOHOMBI BBIUHMC/IHIU
KOMeTHYI0 op6uTy. BrluncneHus HOCHIYU npeaBapUTesEHBIN
Xapakrep, Tak KaK OKOHUATEJbHYK OpOGUTY YHaercst moJy-
YHTH JHUIb [10CJe TOro, KOTJa KOMeTa, OMHCAaB OTPOMHYI)
nyry Bokpyr CoJHlla, CHOBa CKPOeTC B TJayGMHAaX MHpO-
BOTO NMPOCTPAHCTBA.

OnHaxko U 3TH NpeABapuTe/bHble TaHHBE NOKA3aJH, YTO
HoBast KoMera obpamtiaercs Boxpyr CosHlIa M0 UCMONHHCKOH
opOuTe, 3aBepluas MOJHBIH 060POT, MO-BUAHMOMY, 38 MHOTO
TBICAY JIeT. DTOT YPe3BbIYAIHO peNKHil TOCTb B OKPECTHOCTSX
3eMJIH NpHJETeN H3 TAKUX OKPAUH COJIHEUHOH CHCTEMBI, TJie
CoJiHIle HUUEM He BBIAEJSIETCS CPeln APYTHX SIPKUX 3Be3f.
Kaxk nokazann pacuers, 8 anpeas 1957 roga xomera Apen-
na— Posnana ponmxua Guia momofith K CosHIY Ha Kpat-
yaiiee paccTosiHue. B a3ToT feHb 48 MHJIMOHOB KHJIOMETPOB
OTHENSAIO ee OT MbILIYLIeil HeCTEPMUMBIM KaPOM COJIHEUHOH
nosepxvoctH. Muaue rosops, HoBas KOMeTa MpoJieTesa
mexay Coauniem u op6utoit Mepkypus.

BHewHuli Bua KOMeTH [Jsi 3eMHOro HalJjogaTens 3a-
BHCHUT He TOJIbKO OT CBOHCTB caMoii komeTrl. UeM Giuxe no-
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noiizer KoMera Kk CosHLy, TeM Gosbliee BO3JeHCTBHE OKA-
XKYT €ro CBeT W Temio Ha BellecTBo KoMerhl. Ho, 4ToOHI
IiDOUCXOAsILIIMe B KOMeTe fBJIeHHs ObLIYM NOCTYIHH /5 Ha-
Gumofienus, Heo6XoAUMO GaronpHUSTHOE PACOJOXKeHHe KO-
MeTol Ha He6e mno orHomiedHto K COJHIY M TOPH3OHTY,
TO eCTh TO, 4YTO acCTPOHOMBI HAa3bIBAIOT YCJOBHSAMY BHIH-
MocTH. Hakonel, HemaJyio posib Urpaet GJIH30CTH KOMETH
K 3emie. EcTecTBenno, yem GanxKe MogofIeT KoMeTa K 3eM-
HOMY Hab6J0faTeio, TeM Jy4lle OH ee PaCCMOTPHUT.

Ecnu anst KoMeTsl BCe 3TH YCJOBHSI BHIMOJHSAIOTCS, TO
TaKyl0 KOMeTy Ha3sblBaloT 60Jbluoit KomeTo#. JleficTBHTE/b-
HO, B 3TOM CJy4yae OHa BHIIVIAWT Ha HeOe KPYNHBIM, APKUM
¥ HeoOGBbIYHBIM XBOCTATbIM cBeTHJIOM. I[loHaTHe «GoJsbluas
KOMEeTa» YCJIOBHO — OHO XapaKTepuayer JIHLb BUAMMBIE, HaA-
6/niogaeMble pasMephsl H sIPKOCTb KoMeThl, Mo:KeT GBITh TaK,
4TO OTPOMHAs B JeHCTBHTEJbHOCTH KOMeTa NMPOHIEeT NajeKko
ot 3emau u CosHua, a NOTOMY 3eMHOMY HaG6J0faresio no-
Kaxcercss MasieHbKo# u Hespkoi. C apyro#t cTopoHkl, HeGOob-
was KoMeTa ¢ 6JIM3KOro paccTOsIHUST GYIET Ka3aThCsl OTPOM-
HOH, U aCTPOHOMBI NPHYUC/IAT €e 10 YCTaHOBUBLIefics Tpa-
auuuy K 60JbLIMM KOMETaM.

Bce 3To HamoMuHaer oO6lIeN3BeCTHbIH OGMaH 4YyBCTB,
KOrja njblBylias BOau3Y Gepera Jiogka BBITVISIIHUT 3HaAuH-
TeJbHO OoJblielf, uemM KopabGJsb Ha TOPU3OHTE.

CraTucTHKa NOKa3bIBaeT, YTO KaxAoe CTOJIeTHE B Cpef-
HeM nosiBasiercs aecsitb 6ogabinx kKoMmer. B XX Beke ux
yxe Habmonanock wectb —B 1901, 1910 (mBe KOMeTH),
1927, 1947 u 1948 rogax. 3aMeTuM, 4TO BCE OHH, Kpome
komer 1910 ropma, GbIIM MJI0X0 BHAHB UM BOBCE HE BUAHHI
B ceBepHBIX mHpoTrax. [TosToMy nosiBneHue 60/b1I0H, ApKOH
KOMETH Ha CeBepHOM HebGe OBbLIO AJST ACTPOHOMOB HABHO
JKeJaHHBIM COGBITHEM, XOTsS PacCUUTBIBATL Ha 3TO GHLIO
TPYAHO — Belb O CTATUCTHYECKUM JaHHBIM cefbMas 60Jb-
asi KoMeTa [oJXHa Oblia NOSIBATBCS He paHee 1961 roaa.

OtkpeiTHe KoMeThl Apenma — Ponana acTpoHoMmel pac-
LEHUWIH Kak TNPUSTHYIO HeoxHZaHHOCTb. [0 ux pacuerawm,
B KOHIe anpessi, o6oruys CoJHLe H HaXOAsICh «HA 06PATHOM
NyTH», HOBasg KOMeTa [OJKHA Gblla CTaTb OYeHb SIPKOH H
s dexTHO.

[Tporuossl moJsHocThiO ocyulecTBHAMCH. Bonbule Toro —
JIefiCTBUTe/IbHOCThL MpPEeB30oLlNa BCe OXKHIAHHSA.

Bo BTOpo#i nososune anpeisi KoMeTa Apenna — Poana
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Komera Apenda — Posrana.

cTana OTJIMYHO BHAMMOH IMOYTH BO BCEM CEBEPHOM MOJY-
wapuy 3emaun. Ee MoxHO ObLIO 3aMETHTh Ha CeBepo-3anaje
B Jyuax BeuepHei 3apu. C HacCTyn/eHHeM TEMHOTH Ha ¢oHe
co3Be3uit AHnpomMensl, a 3ateM [lepces komera BhIr/Isgena
HeoOBIUHO.

SIpkoe 3Be3goo6pasHoe ILPO KOMETHl MO cBoemy GJiecKy
He ycrynasno Gjecky HauGosee sipkux u3 3Be3q. ['onoBa Ko-
MeTHl, OKYTHIBalOLlas ee sPO, UMeJia 3aMeTHble napaboJu-
yeckne oueptanus. OT roJOBb KOMETHl MOYTH BEPTHKAJBLHO
TSHYJICS OrPOMHBIH, CJerka pacxXoAsiluics BeepoM CBeTs-
wuiics xBocT. HanpaBieHHBIH B CTOPOHY, NPOTHBOMNOJIOXK-
Hyio CosHuy, OH jocturas B IJHHY 22 rpagycoB (To ecThb
COpOKa YeTbipeX BHIMMBIX TONepeyHUKOB JIyHHI).

Ecau 6bl y KoMeThl BUJAHENCS TOJbKO 3TOT XBOCT, OHa
He Gbiia Gnl HeoGuuHoH. Ilogo6uble M maxke GOJblIKE MO
JTMHe XBOCTH HAGMIOJAMUCh W paHblle Y HEKOTOPHIX M3
KOMeT. YIHBHUTeJbHBIM OBLIO Jpyroe.

N3 rosioBbl KOMETHl B CTOPOHY, MPOTUBOINOJOKHYIO IJ1aB-
HOMY Beepco6GpasHOMY XBOCTY, BBIXOJAHJ TOHKHEH, MpsIMOll 4
HeoOblYaflHO IJIMHHBIH CBETALIYHACA JydY, HECKOJNbKO Hamo-
MHHAWOIWKHE Jyy mpoxeKkTopa, JTOT BTOPOH, HEOOGLIKHOBEH-
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HBIH, HJIM, KaK NPUHATO HasbiBaTh NMOAOGHBIE 0GpasoBaHus,
aHOMAJIbHBIH, XBOCT KasaJ/cs KOMbeM, BOH3EHHBIM B A1pPO
KomeThl. JIJiMHa ero Oblia He MeHee 15 rpafycoB, a pKOCThb
C y@ajieHHeM OT siipa KOMeThl MajfaJia Tak MOCTeNeHHO, YTo
aHOMAJIbHBIH XBOCT Ka3aJscs YXOISALIHM MOJ TOPHU30HT.

O6a xomeTHBIX XBOCTa HMeJu Genyio, Kak Gbl (ocdo-
pecuupyoyo okpacky. Ilpasna, B o6acrsax, 6JM3KUX K IO-
JI0Be KOMETHI, IJIaBHBI# XBOCT Ka3aJCs 3e/JeHOBaTLIM.

Komera HenpephiBHO aBurasach B mnpocrpaHcrse. Or
3TOT0 H3MEHSJIOCh HE TOJIbKO ee PacCloJIoxeHHe Cpefy 3Be3[,
HO U QopMa, pasMepsl M B3aHMMHOE pacloJioKeHHe XBOCTOB,
KpomMe Toro, u B camoii komeTe mpoucXoauayu OypHble H3-
MeHeHH4.

[naBHBIE XBOCT KOMETbI OCTaBaJ/ICs NMOCTOSHHO Hanpasb-
JIEHHLIM B CTOPOHY, NpoTHBOMoJoXHYylo CoaHuy. B 3To Bpe-
MS aHOMaJIbHbIf XBOCT MeJJIeHHO [0BOPAuYHBaJCsl OTHOCH-
TeJbHO NPsMOH, npoxoasiell yepe3 CosHLE H AAPO KOMETHL.
OcraBasicb npu 3TOM Kak Gbl NPUKPENJIEHHBIM K SIAPY KO-
MeThl, aHOMAJIbHBIH XBOCT ABHUTajCs B Ty Ke CTOPOHY, 4TO
M yacoBasl CTpeJiKa.

He Toabko Ha HeGe, HO U B NPOCTPaHCTBEe pasMephl KO-
MeTHl OBIJIM B Te JHH BeCbMa BHYLIMTeJbHbIMH. [VIaBHHII ee
XBOCT NPOCTHpaNCs B ANUHY Ha 30 MHJJIHOHOB KHJIOMETDPOB,
a nonepeyHUK rojoBbl gocturan 300 ThICAY KUJIOMETPOB.
AHOMaJIbHBIfL XBOCT, Ka3aBIINHACS ¢ 3eMaHd Y3KHM H TOHKHM,
Ha CamoM JeJsle HMeJs B NONepeyHHKe OKOJO 13 ThHICAY KH-
JIOMETPOB, uYTO paBHO AuaMeTpy 3emuad. [IaHHa XKe ero
Obljla OrpoMHA — He MeHee MHOTMX MHJIJIMOHOB KHJIO-
MeTpOB.

Bpauenue aHomManbHOro XBOCTa OTHOCHTEIbHO I'IABHOTO
BBI3BIBAJIOCH [OBHXKEeHHeM Hallefi 3eM/J¥ MO OTHOLICHHIO
K TJIOCKOCTH KOoMeTHOH opO6uThl. Korma 25 anpess 3emHok
IIap NpOXOoJAuJ uepe3 3Ty MJOCKOCTb, 06a XBOCTa Ka3a/HChb
pacrnoJ/ioKeHHLIMH 1O OAHOH npsiMoH. B nanbhefimiem aHo-
MaJibHBIH XBOCT CTaJ MpeXllecTBOBAaTb T[JIABHOMY XBOCTY
B BUAMMOM ABHXKEHHH KOMEThl CDeJy 3Be3[.

B nocienHux ynciaax anpessi pasmephl U spKOCTb KOMeTH
HayajJ ¥ 3aMEeTHO yMeHblIaTbCA. [NHMHA TJaBHOro XBOCTa
28 anpens cokpatuiaach Ao |2 rpaiycos, 8 aHOMaJbHOrO —
oo 3 rpapycos. Uepes Tpu LHSI aHOMaJbLHBIH XBOCT CTaJ He-
BUAMMBIM, KaK Gbl pacTBOpHBIIHCL Ha (oHe HeOa, Mexnay
TeM Kak TJIaBHBIH XBOCT OCTaBaJICs €lle JOCTAaTOYHO SPKUM
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# mupokuM. OH JgaXKe 3aMeTHO DPaCUIHPUJICA M H30THYJCH
B CTODOHY, 0GPaTHYIO JBHXKEHHIO KOMETHI.

B nepsoii monosuHe Mas kometa Apenga — Posiana npo-
J0J1Ka/a YMEHbIIATbCs KaK B Pa3Mepax, TaK U B SIPKOCTH.
K 17 mas rnaBHbil 4 Tenepb €JUHCTBEHHBbIH XBOCT KOMETH!

1
YKOpPOTHJICA 10 T rpajgyca, a B KOHIle Mass KOMETY MOXKHO

(938 0) paCCMOTpeTb TOJNBKO B KPYMHbIE TEJECKOIH.

Bce omucanHoe GbIJIO AOCTYNHO HEBOOPYIKEHHOMY IJasy.
B reneckonel ¥ ¢ nomotuslo ¢oTorpaduu ynanoch, 3aMeTUTb
3HauuTeNbHO GOJbllIe.

B KoHue ampens gaxe B HeGoJsbliHe acCTPOHOMHUYECKHE
TpyOBl OblIM BHAHBI CBeT/ble NapabosaunueckHe 0GOJIOUKH,
B BHJe AyT OKaliMJsiolmue KomeTHoe sinpo. Ha ¢oTocuuMKe,
noaydeniom B. A. BopouuosbiM-BenbsmunoBeiM B MockBe,
XOpoLIO BUAHO, YTO KOMeTa XMeJia [IBe TFOJIOBH, KaK OBl BJIO-
JKeHHBle OflHa B Apyryio. Bojee sfipkas, BHyTpeHHss ToJoBa
obGjafana THNHYHOH JJIst GOJIBLIIMHCTBA KOMET JIYKOBHUHOH
¢dopmoit. Bropas, 6osee cnabas BHelIHSs TOJ0BA UMena Ma-
pabosnyeckde ouepTaHHs.

OT Kax[of M3 TrOJIOB OTXOAMJ CBOH CBSI3aHHBIH C TroJio-
Boil XBOCT. B xBocTe BHyTpeHHell, «/JYKOBHUHOH» TOJIOBbI
BHJHEJHCh CBETJIble CTPYH U JApyrHe HEOJHOPOJHOCTH, Ha-
nomuHawoige odaaka. [lo knaccupukauuy 3HAMEHHTOTD
pycckoro uccanenosartensi komer ®. A, Bpenuxuna, oH npu-
HajJjexana K [ TNy H cOCTOsI1 M3 rasos.

XBocT BHelIHefi rofioBel uMmen uHyno npupoxy. OH co-
CTOSI, MO-BHAMMOMY, U3 MHOXKECTBAa MeJbualiliux TBepAbIX
yacTHyeK, BBHIOpOMIEHHBIX M3 sfapa KoMerhl. [lo Teopuwu
¢. A. Dpepuxuna, TakHe XBOCTBHl, LIHPOKYe ¥ 3aMETHO
HCKPHBJEHHbIE, OTHOCATCS K XxBoctam Il rtuna.

Kak u B m1060ii KoMeTe, BeIIeCTBO XBOCTOB KOMETHI
Apenna — Poslana cTpeMHTENIbHO yJeTalo MpoYb OT KOMe-
Thl, 8 Ha CMeHy pacceuBaBlUeMYCs B MPOCTPAHCTBE Belle-
CTBY BbIOpachIBaJIMCh U3 KOMETHOro fipa HOBble MOPLHUH
rasa u MnblId.

Ha ¢ororpacduu, nonyuennoit nox Mocksoit 25 anpens
IT. B. lllernoBbiM, BHIEH CTPaHHBIH CBETAIIHACS BHICTYN M3
TOJIOBbl KOMETbI, HAIOMHUHAIOLIUH BTOPOI aHOMAaJbHBIH XBOCT.
O6a aHOMaJbHBIX XBOCTa COEAMHSIO 3arajouyHoe CHsSHHe,
Xopouio BUIMMoe Ha cHuMKe, Taxoe sBjeHHe HaOJI0Aa/10Ch
B KOMEeTax BIepBble.
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B Tor xe meHb mockoBeku#t actponom B. I. Kypt cdoto-
rpaupoBas KOMeTy C NOMOLIbl0 ocoGoro npubopa, KOTO-
pBIi BBIMOJMHAJL poJb (UIBTPA, Nponyckas Ha QoTomia-
CTHHKY TOJMIbKO MH(ppakpacHble jyud. Ha ero cHumKe BCH
KOMEeTa OKYyTaHa K4aKHM-TO CTPaHHBIM LIapooGpa3HbIM CBe-
TAWUMCS 06JaKOM.

Uewm nosbiie Habaioganach KoMera, TeM GoJiblle HeoGbY-
HBEIX siBJeHHH B Heli orkpbuiBanau. Emte 10 mapra 1957 rona
aMepHKaHCKHe acTPOHOMbI OGHADYKHJIH, UTO KoMeTa ApeH-
ga— Ponana nocblnaer Ha 3eMJio paguoBOJIHBL. Uepes He-
Jeni0 HHTEHCUBHOCTb 3TOfl «paAnornepenaud» 3aMETHO BO3-
pocna. Komera Bo Bce CTOPOHBI MOCHIIaMa «pagHOCHTHAbIY
Ha BoJHe okoso 11 merpoB. CoBepleHHO 3araJodyHbIM Ka-
3ajcs TOT (DaKT, YTO LEHTP PaAUOU3JYyYEHHS HE COBMagalfl
HH C SIIPOM, HH C roJIOBOY KOMETHI, a HAaXOLHUJICS B ee XBOCTe
Ha pAacCTOSHUH B HECKOJbKO MHJJIHOHOB KHJIOMETPOB OT
aapa. Kak 6yaro piaa Ttoro, uroGel BoBce COHTb C TOJKY
acTpoHoMoB, B 20-x uucsax anpesis ©aayvarolias paiHoBoOJI-
HBl 4aCTb KOMETbl «COIJa» C KOMETHOH opOuTbl M cTana
ABurathcsl paguanbHo ot Connual

Uuraresb, KOHEUHO, KaXKAET y3HATh, YeM xKe oObsc-
HSIIOTCS BCe 3TH CTpaHHble (akThl. K coxasneHHio, MBl ero
pasouapyeM. 3arajiki, 3ajiaHHble HaM Komeroil Apenpa —
Ponana, euwe naneko He oTraganbl. ¥ AMBUTEIbHOE HeGeCHOS
TeJIO Jaj0 MOYYBCTBOBAThH ACTPOHOMAM, UTO 3HAHUS HX O KO-
MeTax ellle OYeHb OTPAHHUEHHBl, YTO MUP KOMET 3aKJ/Jio4yaeT
B ce6e MHOTO HepPaCKpPHIThIX TalH,

B camoM mene, 4TO JOCTOEBEPHOTO MBI 3HAEM O KOMETax?

Huuroxuo masbie mo macce B cpaBHenuu ¢ 3ewmJeil,
KoMernl BOu3u CoJiHIla CTAHOBSTCSI CAMBIMHM GOJIBIIMMH 110
pasMepam TesamMu COJIHEUHOH cHcTeMmbl. MIX rosoBwl mo mo-
nepeuHuKy Hepelko npeBocxoasT CoJiHue, a XBOCTHl TAHYTCS
Ha JeCATKHM M Ja)ke COTHM MUJJHCHOB KHJIOMETDOB,

Ho 3Ta rpanano3HocTbh TONMbKO Kaxyllasics. [1JOTHOCTb
BEIIECTB, COCTABJSIOIMX TOJUBB M XBOCTBI KOMET, B MHJI-
JHApAbl pa3 MeHblle MJIOTHOCTH KOMHATHOTO Bo3ayxa. [lo
METKOMY BBbIpaXKEHHIO OJHOTO0 &CTPNHOMA, 3TH NpH3pauHble,
myraioliue CBOMMH pa3MepaMH CTPAHHMLUB eCTb «BHAMMOe
HH4TO». Beab noutw Bcs Macca KOMeTH 3aKJioueHa B ee
aape.

[To HoBefimMM HaHHBIM, KOMETHbIE AIpa MPeACTABJAAIOT
¢000# ribI6b M3 JILAOB pasJiMuHbIX BEUIECTB (BOALI, MeTaHa,
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aMMHaKa ¥ APYTHX) C BKJIIOUEHHBIMU B HUX TBEpP/AbIMH YacTH-
11aMH, HaTlOMHMHAIOLWIKUMHE MeTeopHble Tesa. [TonepeuHnku Ko-
METHBIX flep He MPEBHIIAIOT B CPEIHEM IBYX-TpeX AecAT-
KOB KHJIOMETPOB, a MOBEPXHOCTb HX, N0-BUAHMMOMY, MOKPHITA
cJ0eM TBepAOH IbLJIH, MPefOXPaHAIOIEeH AP0 OT CJHUIKOM
GbICTPOrO HCTApeHHs.

IMpu6au:kascy x CONMHLY C OKPAHH COJIHEUHOH CHCTEMBI,
KOMETHOe fJlpO HarpeBaeTcsl, U 3aKJIOUeHHble B HeM rasbl
HAYMHAIOT MCNapsATbCH (MJIH, TOUHee, BO3TOHAThCS, TAK Kak
nepexod B ras MPOUCXOAUT 6e3 MpeaBapUTENbHOTO IpeBpa-
LEHHS B KHUAKOCTb). SNpo KOMeThbl 0GBOJAaKHBAETCS TYMaH-
HOll 0060/104KOil — KOMOI, KOTCpas MpeBpalldeTcs 3aTeM
B T0JIOBY KOMeETHI.

IToToku BhIAGNSIOWUXCS U3 fApa ra3oB o6pasyloT raso-
BbI XBOCT KoMeThl. Kak nokasanu crekTpajbHble HCCJIeJ0-
BaHHs, OH COCTOMT B OCHOBHOM U3 MOJIEKYJ YyrapHOro rasa u
a30Ta, HAXOASAIUMXCS B HOHU3UPOBAHHOM COCTOSIHHH.

Crpyiiku rasos, npoGuBasiCh 4epe3 MblIEBYIO 0GOJOUKY
KOMETHOTO f[pd, YBJEKalT 3a Co00# HeKOTOphle TBepjbie
yacTuubl. [IpuTsaxkeHne aapa Tak HE3HAUHTEIbHO, YTO JaxKe
He6oJblIas CKOPOCTb, COOOIIEHEAS STHM YacTHIlaM, BIOJHE
JAocTaTtoyna, 4ToObl OHY HaBCerga MOKUHYJIH SAPO KOMETHI.
M3 nux-to n QopMupylOTCS TbLIEBble XBOCTH KoMeT. Mx
Hamnpas/JeHHOCTb B CTOPOHY, HpoTuBomoJiokHyilo CosHuy,
00DbACHSETCS OTTaJKABATENbHBIM AefCTBHEM ero Jyueil.

[TpuunHOfi BCex mpoOleCcCOB, NMpPOHUCXOASIIHX B KOMETE,
SIBJISIIOTCS COJIHEUHbIe CBeT M Temso. [lof WX Bo3neficTBHeM
BBIIEJISTIOTCS Ta3bl U3 KCMeTHOro sapa. ¥YJabTpaduoJseToBbe
ayun CosHLa Apo6aT NOKHHYBILKE SAPO ra30Bble MOJIEKYJIbL.
IMosTomy 6naromaps Takoil, Kak ee Ha3blBalOT, (OTOMHCCO-
LUHAUMH B KOMeTax HabJ/i04aloTCsi OCKOJNKH OGBIUHBIX MOJIE-
KyJa, kak, Hanpumep, CH, NH, NH; u npyrux.

[NbineBast u BooGIle TBepAasi 4acTb KOMETHl OTpaXKaer
COJIHEUHbI CBeT. ['a30Bble TOJIOBH M XBOCTHl KOMET CBETSIT-
¢ vHade. VX MoJexky/bl NepeussnydaroT COJIHEYHBIH CBeT
Onarofaps npoueccaM, Ha3blBaeMblM PE30HAHCHBIM H3Jyye-
HHeM, uanm ¢uoopecueruuelf. [TosTomy KX cBeT sBasgercs
XOJIOJIHBIM CBETOM, MOAOGHBIM CBeTYy MOJAPHLIX CHAHHH HIU
PeKJaMHBIX TPYOOK.

FnaBubiii xBocT Komernl Apenpa — Posnana cocrosisn Ha
caMoM JleJsle, Kak yKe FOBOPUJIOCH, U3 ABYX XBOCTOB: raso-
BOr'O ¥ NblJaeBOrQ. CnexkTp rosoBbl KOMEThI I0Ka3LIBaJ XapaK:
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TEepHbIe /I rasoBbIX TOJIOB M3JIyueHHsl IlMaHa M YIJepoja.
[TonoGHast kapTuHa Ha6moanach U B IPYTHX KOMETax.

I'naBHas 3aragka HOBOHl KOMETHl — 3TO ee aHOMAaJbHBIH
XBOCT U JpYyrHe HeoObIUHbLIE SIBJEHHSA.

Y KoMeT u paHbllle, NpaBAa OuYeHb peAKO, 3aMmeualu
aHOMaJlbHble XBOCTHl. B GosbIIMHCTBE ciayyaeB OHM BBIIVISI-
JleJId, KaK KOPOTKHe KOHYCOOOpa3Hble BBICTYMBI U3 T'OJIOBHI
koMeThl B cTopoHy K Counuy. [1o Teopun @. A. Bpenuxuna,
aHOMaJbHble XBOCTBI COCTOSIT U3 KPYMHBIX TBEPABIX YACTHL,
Ha KOTOpble [dBJIeHHE COJIHEYHBIX JyueH 3aMeTHOro AefcT-
BUSI He OKasblBaeT. 113 aTHX cpaBHHTeNBbHO KPYMHBIX OCKOJ-
KOB KOMETHOro aapa u (opMupyloTcsi, no MHenutio bpenu-
XHHA, MeTeOpHble MOTOKH.

AnoMaJbHBIH XBOCT HOBO# KOMETHI Gbljl OYeHb AJHHHBIM,
NpSMOJNIMHEHIBIM ¥ HMeJ OLHHAKOBYIO TOJNILHHY Ha BCEM
cBoeM npotsaxeHuu. Co3jaercs Breyat/ieHue, YTO Nepej Ha-
MH Kakas-TO KOJIOCCaJibHasi ra3oBasi CTPysl, BbIODOIUEHHAS
MOILHBIM B3PbIBOM M3 sifpa KoMerbl. [IpaBpma, Te cnexkTphl
AHOMAJIBLHOT'O XBOCTd, KOTOPble GbLIH A0 CHX MOP MOJYUYEHBI,
HeMmpepbIBHBI, TO €CTh, HHAye TOBOpS, MOXOXKH Ha CINEKTP
o6slaka TBepJAbIX UYACTHI, OTPAKAIOUWHX COJIHEUHble JYUH.

CoBerckue acrponoMel B. I'. Teitdens u M. . Kyno,
HCCJAeN0BAB aHOMaJbHble 00pa30BaHHSl B HOBOH KomeTe —
ee KOMbeBUIHBIH aHOMAaJIbHBIH XBOCT H 3arafouyHoe CBeueHUe
MeXJY XBOCTAMH, — INPHULIIM K BBHIBOLY, 4TO 3TO oO6Jaka
Mesbyaflllell MNbLIH, BBIOPOUIEHHOH M3 KOMETHOro sjpa.
BnpoueM, ux HCc/eLOBAHUA HOCST MOKA ellle NpeaBapHTeNb:
HBI# XapakTep W HYXKIalOTCs B AOMNOJHUTEJIbHOM IMOATBEp-
xaenud. OcraioTcs HepasraJaHHbBIMU U 3arajikH, CBs3aHHbIe
C paguou3JyyeHHeM KOMETEI.

Hosas xomera — nomapok mnpupoabl. OHa, HECOMHEHHO,
NO3BOJIHT I1yG:Ke MOHATb, KAKOBA POJIb KOMET B COJIHEYHOH
CUCTEME,

B To#i orpomuoit o6sacTH MHPOBOro NMpPOCTPaAHCTBA, rie
npurskenve Cosnna npeo6Gjanaer Hal TNPUTAXKEHHEM CO-
CeIHUX 3Be3Jl, JBHXKYTCS N0 BCEBO3MOXKHBIM 3JIJIHNTHYECKHUM
opouTaMm JefsiHble TJBIOB C BKJIIOYEHHLIMH B HUX TBepIbIMH
yactuuamu. Onn 06pa3yioT KoJoccadbHoe 06J1aKO «IOTeH-
UHaJbHBIX KOMeT». BecbMa BO3MOXKKO, 4TO 3TH TIbIObI Mpej-
CTaBJsAIOT 060N OCTATOK TOr0 THFaHTCKOro MNpOTOMJa-
HeTHOro 06.aka, u3 kotoporo, no teopun O. 0. Lmuara,
o6pa3oBaJjiach KOrAa-To MJaHeTHAas CHCTeMA.
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Ilanexo He Bce JeNsHble TJBLIGE CTAHYT HACTOSILIMMH
koMmeramu. Ecau, o6pamasice Bokpyr CosiHla, OHM He CMO-
ryT nofofiTH K HeMy OJiMxKe yeM Ha 2—3 a. e., TO JibAbl, HX
cOCTaBJISIIOIIMe, OCTAHYTCS JIbJlaMH — HH TOJIOBHI, HY XBOCTOB
y Takoil MOTEHINaAbHOH KOMEeTH He MOSIBUTCH.

OnHaxko NpuTsxKeHHe GOJbIIUX MJIAaHET, MUMO KOTOPBIX
MOTYT INpOJIeTaTb HEKOTOphble H3 JIeJsHbIX TJbIG, CMOCOGHO
MHOr[a TaK U3MEHHTb dX OPOUTHI, YTO MOTEHUUaJbHAs KO-
MeTa TnpeBpallaercss B peajbHylo. JlocTaTouHo COMU3UB-
wuch ¢ ConHueM, JesiHble TIbIOE 063aBeIyTCsl FOJOBAMH H
XBOCTaMH, MPEeBPaTHBLIHCh B TO, YTO MBI Ha3blBaeM KOMET-
HBIM siipoM. AHajoruuyHoe paelcTBHe Ha OPOUTH JIeJSHBIX
rabl6 MOXKET o0KasaTh NputsxeHde cocefnHux kK CouaHny
3Be3].

CraB KoMeToil JeasiHas I1bi6a HempepbIBHO paspyllaer-
csi. C kaxapiM noseroM B6.au3u CosHua oHa Ge3BO3BpaTHO
TepsieT ra3bl 4 NbLIb, Ecau XKe sAPO KOMETHl CTOJIKHETCS
C METeopUTOM, TO TaKas Katactpoda TOJbKO YCKODHT pac-
majg KoMethl. PacnaBlinch Ha 4acTH, KOMeTHOe SIIpO elle
6ricTpee MOfiIeT Mo MyTH MOJHOrO H3MeJbUeHHs U pacCesiHus!
B mpocrpascTBe, Ho 3anacel noTeHuHasJbHEIX KOMET OUeHb
BeJIMKY, U HAa CMEHY HCUe3HYBLIMM KOMETaM C OKpauH COJ-
HeYHOH CHCTEMbI HEelpepbiBHO MOCTYNAiOT HOBHIE, €lle CBe-
/KHe U HeHCTOLeHHble uX coGparThbi.

TakoB coBpemeHHBI B3rJsii Ha MeCTO KOMeT B Hatieifl
cosiHeuyHoii cucreme. Komerbl mpeacraBiasiior coGol, mo-su-
IUMOMY, Tesa, XapaKTepHble IJsi NMPOMEXYTOUHOH CTaauH
Pa3BUTHS MJIAHETHOH cHcTeMbl. MoxKeT GbITb, KOrIa-To H3
3TUX TeJ, KaK U3 CBOe0OPa3HbIX KHPIHUEH, CJAOXKUIUCH MJa-
Hethl. Ho uyacth M3 HHX ocTanach «He y mea». OHu mpeBpa-
TUJINCh B «CTPEMHUTE/]AbHBI MYyCOp», BIpOYEeM CINOCOGHBIH MO-
poXKJAaTb TakHe rpaHAMO3Hble U YyAHBUTE/bHble BO MHOTUX
OTHOIIEHHAX Tena, Kak koMera Apenga — Ponana.

COJHIIE OCTAETCA HEIIOHATHRIM

Bcem aHcaM6sieM Tes, COCTaBASIOLUHX COJHEUHYIO CH-
CTeMy, ynpasJaseT Couunte. Ero Moryuee TATOoTeHHe Npugaer
CTpOI'/’lHOCTb JABHKEHUSM IJ1aHeT, KOMET U METEOpPHUTOB, KO-
Topble o6pautaiotcss Bokpyr CosHia.

Macca CosHia B CeMbCOT 11eCTbAECAT pa3 NpeBhIIaeT
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Maccy Bcex KPYMHBIX MJaHeT BMecTe B3aTHIX. [lo-Buanmomy,
CHa HaMHOTO MpeBbilIaeT H ofllee KOJHYECTBO BeLIECTBA,
COCTaBJISIIOIIEr0 OCTAJbHYI0O 4YacTb COJIHEYHOH CHCTEMBI.
IMostomy ponb CosHila KaK AHHAMHYECKOrO LIEHTPa BIOJIHE
nouartHa. I'opasno TpyaHee pas3o6patbesi B TeX (GU3HUYECKHX
npoleccax, KoTopble NporcXoAsit Ha camoMm CoJHLe.

Ilpesocxoas 3emmo no o6beMy B MHUJJIHOH TPHCTA Thl-
cay pas, CosHlle, B OT/IMUHE OT Halled NJAHETHI, LEJHKOM
cocTouT u3 rasoB. IlpuunHa 3TOro AaBHO H3BeCTHA — TeM-
neparypa CosHiia oueHb BbiCOKa. ETo MoBepXHOCTh Harpera
40 6 ThICSY TpajgycoB, a B LEeHTpaJbHbiX obmactsix Cosnua
TeMneparypa JoJuKHa GblTh 61H3KOH K 15 MuandoHam rpa-
nycos. B sToM HHTepBaJe TeMIepaTyp BCe H3BeCTHbIE HaM
BEIeCTBa MOTYT HAaXOJAHMTbCS TOJBKO B ra3oo6pasHoM CO-
CTOSTHHU.

Ka3zasoch 6, ra3oBblil Map JOJKEeH BLITJISAETb Pa3Mbl-
TBIM, C HEUeTKHMH, TYMaHHBIMH OuepTaHUAMH. Mexay rtem
kpast CoJiHlla yAUBHTEJNbHO pe3kd. TakMMH OHH KaxXyTCs H
HEBOOPYKEHHOMY IJ1a3y, 4 pH HaGMIOLeHHH B TEJNECKOM.

[Mpuunna storo ¢akra HbiHe BhisicHeHa. OkaseiBaercs,
cBeT, goxonsiuii go Hac ot CoJiHLa, BO3HHKAeT B CPaBHH-
TeJbHO TOHKOM MOBEDXHOCTHOM €ro cJjoe, TOJLIHHA KOTO-
poro He npesocxoaur 300 kunomerpos. Huxke artoro cnos
COJIHEUHBIE T'a3bl CTAHOBSATCS COBEPLIEHHO HENpPO3pauyHBbIMH,
a Bbllle pacnoJjaralTcs yepecyyp npo3payHble H ropasfio
MeHee sipKue CJou cojHewHOH armocdepsl. [Ipn oObIUHBIY
yCJ0BHAX HaGJMIOeHUsI OHU He BUAHBI U nmotomy CoJHlle Ka-
JKEeTCSl Pe3KO OUEPUEHHBIM OCJeNUTEJNbHO SIPKUM AHCKOM.

Bor 3toT noBepxHoCTHBIH rasoBeiil caoit Cosnnua, oTae-
JISIIOUIMH €ro HenpospauHble Heipa OT pas3peKeHHOH aTMo-
cdepsl, HasbBaeTcs Gorocdepoit (To ecTb cBeTsLefics 060-
Joukoit). IlaoTHOCTE ra3oB ¢oTochepsl HUUTOKHO Majia —-
NOYTH B MHJIMApPA pPa3 MeHblle MJOTHOCTH BOAbl. Bapomerp,
noMelleHHbH B hoTocdepe, nokasan 6bl (ecau Obl cMOr Cy-
IIeCTBOBATh) AaBJleHHE B HECKOJBKO MHJJIHMETPOB PTYTHOTO
crosiba. Kazanoch 6bl, CTO/Ib pa3pexeHHble rasbl JOJAKHEL
ObITb npospauHee crekaa. Tak 6bl M Oblio, ecad Gbl Ha
CosHle He BeTpeuannch B M30GHJIHH OTPHLATE/bHbIE HOHBI
BoJopoja. B orauune oT aToMOB 06b{UHOTO BOAOPOAA aTOMEL
OTpHLATe]bHOTO BOLOPOAA COCTOAT M3 MPOTOHA # obpaluao-
LIHXCS BOKPYT HEro ABYX 3JIEKTPOHOB.

Orpunarenbubiii  BOAOPOA — CHJIbHEHIIHH MOMVIOTHTCIH
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cBera. Ecin comepxkawmuil ero cijoit raza uMeer TOJLIMHY
6oJiblle HECKOJNbKHX HeCSTKOB KUJIOMETpPOB, TO OH CTaHO-
BHTCSl TAKHM JKe HENpPO3pauHbiM, KaK KUPMUYHAS CTeHa.

dorochepa u Gosee ray6uHuele raszosbie caou CosHia
UrpamT ponab GUAbBTPA, 3aAePKUBAIOLIETO MOYTH MOJHOCTLIO
BHYTpeHHee coJsiHeuHoe Terjo. Ham kaxercs, uro CosHue
CyeHb LIeJPO MOChIJIaeT CBOIO SHEPTHIO B OKpYyKalolllee ero
NpOCTPaHCTBO. JHeprus, Hanyuyaemass CosiHLeM 3a OXIHY
CeKYHAy, TaK Be/JHKd, UYTO ee BMOJHe XBaTU/JAO OBbI, 4TOOW
pacTonuTb cjiof apga toamuHofi 100 KuJIoMeTpoB U MOKpHI-
Balolyil BClo 3eMJo!

Ho, oxaseiBaercs, pactountenbHocTb CoTHIA TOJIBKO Ka-
xymascsa. Manydaemas UM 3Heprusi CocTaBJ/isseT HHYTON -
HeflyI0 AO0JI0 TO# 3HEpPruH, KOTOpas CKPHITa B €ro HeJpax.
Tak 4To Henpo3payHOCTL OTPULATEJbHOTO BOAOpPOAA Tpe-
poxpansier CoJHile OT GBICTPOH NMOTepU SHEPTHH, TO €CTh,
HHaye roBops, OT OLICTPOTO OXJaxJIeHUs.

[Tpu nabmonenusx CosHlla B TeJiecKON ero Kpas BHIIJISA-
T Gosiee TeMHBIMH, ueM cepefuHa. BbI3BaHO 3TO TeM, 4TO
B lentpe Co/lHIA Hall Ija3 NpoHHKaeT N0 GoJee Tay6OKHX
i NMoToMy O6oJiee ropsiu¥x cjoeB ¢doTocdepsl, 4yeM Te, KOTC
pble JOCTYNHBI HAaM Ha ero Kpasx.

Packanennble rasnl cosHeuHoH (oToceph HaxoaATCA
8 HempepbiBHOM JABMKeHHH. UTo e 3acraBisieT HX Coxpa-
HSITh NMOCTOSIHHY!O TeMIlepatypy, 6/MU3KyI0 K 6 ThHICSuaM rpa-
IycoB?

Korga B Xx04104HOH# KOMHAaTe BBl BK/IKOYdeTe 3JCKTPO-
IVIMTKY, HarpeB BO3Jyxa NPOHUCXOLUT MO TpeM MNPHUHHAM.
Bo-nepBbix, BO3AyX o0JafaeT HEKOTOPOH TemJoNpoBOJ-
HOCThi0. Tenyso OT pacKajeHHOH IUIMTKH HeNoCpeICTBEHHO
nepefaetcss o6BoJMaKuBallleMy ee CJokl Bo3ayxa. OmHako
BO3JyX He MeTajul, d TeIJIo OH NPOBOAHT IJ10X0. Ecau Obi
He MPOUCXOAMJIO ABHMIKEHHS YaCTHIl BO3JyXa, NepeMelluBa-
HHsl €ro TEeMJIbIX M XOJOAHBIX CJIOEB, TO HarpeTh KOMHATY
3a CueT OJHOM TemJIONPOBOLHOCTH BO3AyXa YHaJoch Obl He
CKOpO.

Bo-BTOpBIX, NepeMellyiBaHue ra3oBbIX CTPYH, Ha3biBaeMoe
B (usuke KOHBeKIMell, 3HaUNTENbHO YCKOPSET 3TOT Npolecc.
B-TpeTbiX, ellle GbicTpee nepefaeTcs TEmJao uyepes Jy4eHc-
nyckanue, Bbl noaHocuTe pyKy K IUIMTKE M Cpasy Ke olly-
LlaeTe Ha CBOeill JIaloHH ee <«kKap». Temno or cnupanu
K PyKe NepeHec/]u Jyyd CBeTa, HCMyCKaeMble MIHTKOH. KX
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sHeprus 3aTeM npeo6pasoBanach
B GHICTPOE TeMJoBOe HIBHXKEHHE
MOJIeKyJl Balllefl pPYKH.

Bce Tpu npouecca (Temnso-
NPOBOJHOCTb, KOHBEKLHS H Jy-
yeHCMyCKaHue) BeAYT K OJHOH
e/ — K BBIPaBHHBAHHIO TeM-
neparyphl.

Uro Ke BhIpaBHHBaeET TeMIle-
patypy B ¢oTocdepe: Temaomnpo-
BOJAHOCTb, KOHBEKUHS HJH Jyye-
UCIyCKaHue?

KouBekTuBHble TOKH B (OTO-
Cepe CyWeCTBYIOT, H O HHX MBI Yuactok coaneunoti nosepx-
eiite norosopuM. OgHAKO POJIb UX HOCTU C 2paHyAGMLL.

B BBIDABHUBAaHHM TeMIlepaTtyp

OoKasbiBaeTcss HeBesnHka. Ere

MEHBIIYIO POJib B 3TOM Mpollecce UrpaeT TelJONPOBOLHOCTh
COJTHEUHBIX ra3oB. ['71aBHas npuuyMHa 3akJ/iouyaeTcs B Jyue-
HCIYCKaHHH.

Jlyuu cBera ABASIOTCA NepefaTUMKaMHU TeMa OT FOPSAYUX
BHYTpeHHUX coeB CosHua x ero atmocdepe. Komnuectso
SHeprui, noJjyuaemoe gorochepoi us neap Couanua, BCeraa
PaBHO TOMY KOJIHUECTBY 3Hepruu, Koropoe ¢orocdepa us-
Jayuaet. ['oBopsit nmoatomy, uto ¢orocepa HaAXOAUTCH B CO-
CTOSIHMH JIYYHCTOTO DaBHOBecHs. Bhlpaxaercs 3T0 paBHO-
BecHe (oTocdeprl B MOCTOSHCTBE ee TEMIIEPATYPH.

Jlaxe B HeGo/IbIINE TEJIECKONHE 3aMeTHO, uTo (doToctepa
COCTOMT H3 MHOXKECTBa CBeTJIBIX 3epeH, pasjeseHHbX 6oJjee
TEMHBIMH NpPOMeXKYTKaMH. 3epHa, Ha3blBaeMble TPaHyIaMH,
He ocraiorcs nocrosiHHbiMu. Hao6opor, oHu G6GbIcTpO Me-
HAIOTCSl, U B CpeHeM MpPOXOJIKHTENbHOCTb CYIIeCTBOBaHUS
KaXKJ0#f H3 IrpaHyJl HCUUC/SETCS TPeMs — NAThiI0 MHHYTaMH.

Ipanynbl BO3HMKAIOT M HCYE3alOT, HENPEPLIBHO H3Me-
HsSICb 10 BesiMuuHe U QopMme. 3aMeyeHO, UTO OHM CJerka H
NPUTOM XaOTHYHO CMeEIIAaloTCs BHOJbL COJHEYHOH MOBepX-
HOCTH CO cpefiHe#l CKOPOCTbIO OKOJIO 4 KHJIOMETDPOB B CeKYHAY.
Copok npouentos moepxuoctu CoJlHua 3aHSTO FPaHy/IaMy,

OCTajibHble 60 MpOLEHTOB — TeMHBIMH TMPOMEKYTKaMH
Mexny HuMH. TemHora X, BnpoueM, OTHOCHTE/IbHA — OHH
Auib Ha 10—20 npoueHToB yCTymaloOT TO CBOEH SPKOCTH
rpaHy/jam.
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Tpanynbl TOMBKO KaxKyTcss MaJjeHekumu. Ha camom
fede HX cpeAHuil nonepeuyHuk 6au3ok Kk 1000 kusoMerpam.

B nocaenHue roael yaaercs ¢otorpadpuposats CouaHle
¢ 6oabwnx BeIcOT. PpanHnysckuil acrponom [loawdyc, nol-
HSBIINCb B TOHJOJIE BO3AYLIHOTO Ilapa Ha BLICOTY 7 KH-
JIOMETPOB, MOJYUYXJ C HOMOIUBIO TeJNecKoma IpeKpacHble
¢dotorpaduu cosHeuHblx rpanyd. Eue 6ojblinx ycnexos
JOGUJIUCh aMepHKaHCKue acTpoHoMbl. Ha cnemuanbHOM
CTpaToCcTaTe OHY MOCTHUIVIH BHICOTH 25 KHJOMeTpoB, 31ecCk
¢ moMouelo |2-m10fiMOBOro Tesieckoma M aBTOMAaTHYECKOH
(oTokaMepsl HMH OBLIO CAesnaHO GoJjiee BOCbMH ThICAY (oTO-
caumkoB CousHia. KauecTBo TakHX CHUMKOB OUeHb BBICOKOE,
TaK Kak KpaliHe pa3peiKeHHble CJIOH cTpartoctepbl NpakTH-
4eCKH He MelIaloT HaGMogeHHUsIM,

TeopeTtuueckue nojpcueTs NoKashHBaloT, 4To B oTocdepe,
«MOJACTHJIaeMO#» H3HYTPU Gosiee TOpsSYMUMH CJOSMH Ta3oB,
Hen3GexKHO JNOJMKHA BO3HHKHYTh KOHBeKIus. I3 rayOun
tdoTocepbl NMOAHUMAIOTCS ropsude W NMOTOMY GoJiee sipKHE
CTPYyH Ta30B, a Ha UX MECTO ONYCKAIOTCS MacChl OXJaxMAeH-
HBIX ra3oB. Bepxyuwku OblOIINX M3HYTPH pacKajeHHHX ra-
30BbIX (DOHTAHOB MH M HaGJuiofaeMm Kak rpany.abl. Ilpome-
KYTKM MeKJy HHMH 3aHSATHl ONyCKaloIUMHCS 6ojiee XOJOX-
HBIMH ra3aMH.

Munnuapas eT MPOMCXOAHT 3TO HENpeCcTaHHOe IBHXKe-
nue. OHO mMoMoraer Jy4euCNyCKaHHIO BbIDaBHHBAThb TeMIle-
patypy ¢ortocdepsl.

XapakrtepHbIMH 06pa30BaHHSIMU B (oToChepe SBASIOTCS
coJiHeuHble NATHA. HanGoablive W3 HUX BHIHH JlaXke HEBO-
OpPYKEHHBIM IJa3oM (pasyMeeTcs, yepe3 TeMHBIH GUABTP
HJH CPaBHUTEJNBHO Mpo3pauHoe 06/ako). Menbuaiiiine U3
NsTeH, Ha3blBaeMble MOpPaMH, MOXHO HAGJIOATh TOJBKO
B TEJNeCKOMNHI.

B KpynmHOM COJIHEUHOM MATHE JIETKO pa3/HYHUThb ABE €ro
4acTH — TeMHOe leHTpaJbHOe PO, Ha3blBAEMOE TeHbIO,
H OKpyXKalollylo ero GoJsiee CBeT/IyI0 KaiMy — MOJIyTeHb.
Tenb 06bluUHO KaXKeTCss paBHOMEDPHO TEMHOH, a B MOJIYTeHH
HHOT/la JIETKO pPa3/HiuTh pacXolslltecs paanalbHO OT sIApa
CBeTJIble TOJIOCKH — BOJIOKHA.

[MaTHa KaXyTcs TEMHBIMH JHLb [0 KOHTPACTy C OKpY-
xKawleii Ux ocjenuTenbHo spkoit dorocdepoit. Ha camom
Hese Temnepatypa nsiten Bcero Ha 1500 rpamycoB uuxke
Temnepatypbl ¢ortoctepsl. [lo3TomMy, ecin 6bl HX MOKHO
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6b1710 TIOMECTHTb Ha Hebe
otaeabHo, BHe CoaHua,
OHHM Ka3aJjucb 6bl MOYTH
TaKHMH e IDKHMH, KakK
u CoJHile.

[MonepeuHuxku 60Jb-
IIMX OSITeH HepelKOo Mpe-
BHIIAIOT QuaMeTp 3eM-
aun. ITaTHa, BUAUMEIE He-
BOOPYKEHHBIM  TI71a30M,
HMeIOT B [OMNepeuHHKe
6osnee 40 THICAY KuJO-
MeTpoB, a ObLIH cayyay,
korna Ha CoJsiHUe NOsB-
JAJNUCh NATHA C [ome-
peunukoM 200 ThICAY KH-
JIOMETpPOB. CoAHeuHoe NATHO, OKPYIEHHOE

YauBuTeNnbHO,  4ro pakeramu.
3TH KoOJocCaJ/bHble IO
3eMHBbIM MacliTa6aM o6pa30BaHHUs HelPepbIBHO H3MEHAIOTCS.
[TaTtna MeHsiOT cBOIO opMy, pa3Mephl, HHTEHCHBHOCTb. OHH
HECKOJIbKO CMeIaloTCsl Mo COJHEYHOH NOBEePXHOCTH H, KO-
HeuHO, BMecTe co Bcell ortoctepoil yuacTByIOT BO BpallleHHH
CosHIla BOKPYT ero OCH.

Taxk kak CoJsHLle COCTOUT H3 T'a30B, €ro 3KBaTOPHAaJbHbIE
CJI0M ABHKYTCS ObICTpee yMepeHHbIX ¥ MoJspHBIX. B cpen-
HeM nepuopa o6opora CoJsiHIIA BOKPYT OCH paBeH ABaJLaTH
ceMH cyTkaM. BeiBanu cnyuau, Korga oTaesbHblE NSATHA CO-
XpaHAJIMCh B TeueHHe HecKoybKiX o6oporoB Cosnia, O6blyu-
HO Ke NPOJOJIKHTEJNBHOCTb HX X H3HH HCUUCISETCS CYTKaMH
H pexe — HenensiMH. Ho Ha cMeHy HCUe3HYBIIUM MsITHAM
NOSBJSAIOTCS HOBble B JPYTHX MeCTaX COJTHEUHOTO THCKa.

[laTHa BO3HMKAIOT M3 MaJeHbKHX TeMHbIX mop. C Kaxk-
IUBIM JHEM OHHM pacTyT, 063aBOJATCS NOJYTEHbIO, HEPEIKO
Ienarca Ha yactd. Muorma MoxXHO Ha6Jaiofath, Kak He-
CKOJIbKO siiep pasfesuBllerocss MNsTEa OXBadeHo obulelt
TIOJIyTEeHbIO.

Kak npasusio, nsiTHa BO3HMKAIOT H pacHoJaraloTcs Ha
Connue rpynnamu. B mBHXKEHHH Tpynnbl NsATEH, 06YCJ0B-
JieHHOM BpaulenueM CoOJIHIA, YaCTO «NPeIBOAHTEJNbCTBYETY
Hau6oJsiee KpynHOe NSTHO.

Beino Bpemsi, korma mnATHa CYUMTAJH TEMH MeCTaMH
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ConHla, rpe nmocjefHee HauydHaeT MOKPHIBAThCsi TBepLo#
Kopo#i. HauBHOCTb 3THX B3IVIAOB OYEBHIHA.

Bosee mnpasponofoGHOfl BHITIsAAeNa Ipyras rUNIoTe3a.
B Heii co/iHeuHble MATHA CYUTANIHUCH UCTOJIUHCKHMHU BUXPSIMH
packajeHHBIX rasoB. Kasanoce, u4To B BeuHo GyuuyioieM
OKeaHe pAacKaJieHHBIX I'a30B, KOTOPbIM NPeJCTaB/seTcs Ha-
uieMy co3HaHuio (orochepa, o6pa3oBaHue TAKHX cMepueil —
BMOJIHE eCTeCTBeHHOe sBJeHHe. B BopoHKe BHXpS Trasel
MOXHMMAIOTCS HAPYXKY H, PACWIMPSSACh NPH ITOM, HOJKHBI
OXJ1aKJAaThCsl, MO3TOMY OHHM H KaXyTCf TeMHbIMHU. TeHL
MsiTHA — 3TO BOPOHKA BUXPS, a MOJYyTeHb — ero Kpas.

K coxanenuio, HapucOBaHHas KapTHHa fAajieka OT jeil-
CTBUTEJbHOCTH, XOTd OHA Y MOAKyNaeT CBOeH# MNpPOCTOTOH.
Heocrnopumble ¢akThl He TO3BOJISIOT CYUTATb COJIHEUHBIE
MTHA NPOCTBIMH BHXPSMH, NOJOGHBIMH 3€MHEIM CMepYaM.
ITpupojia ux ropasno cjoxKHee.

Ecsau 6bl OXxsaxKieHHe rasoB B MSTHAX BLI3bIBAJIOCH WX
pacuiupeHdHeM, TO B 3TOM CJydae NMOCTOSHCTBO TEMMEPATYPHI
nsiTeH uMeso Obl NMPHUMHON KOHBeKUHI0. ONHAKO JeTasbHbe
HCC/IEIOBAHHST COJTHEYHBIX MSTEH MOKa3aJju, UTO MO CBOUM
ONTHUYECKHUM CBOHCTBAM OHH BO BCEM CXOJHBI C OCTAJbHOH
tdoroctepoit. Muaue rosopsi, rasel COJHEUHBIX MATEH HaXO-
RSITCS HE B KOHBEKTHBHOM, a B JIYUHCTOM paBHOBecHH. 3Ha-
Y4HT, NOCTOSIHCTBO TeMNepaTyphl MATEH BLI3BAHO HE pacCllH-
peHHeM 3aKJ/IOYeHHBIX B HHX Tasos.

C npyroft cTOpOHHI, ellle B
1909 rony acrpoHom DBeplie]
OoGHApyXKHJ, UYTO JBHXKEHHe
rasoB B COJIHEUHBIX MATHAX
BeCcbMa CB0OeOOpPa3HO: B HHXK-
HHX CJIOfIX ra3bl BHITEKAIOT U3
MSTHA, a B BEPXHUX CJOMX,
Hao6opoT, BTEKAIOT B MATHO.
CkopocTh  3THX  [IBMIKEHHH
6M3Ka K HEeCKOJNbKHUM KHJIO-
MeTpaM B CeKyHIY.

TakoBbl (DaKTHl, C KOTOPHI-
M¥ JOJIXKHA CUMTaThCs Ja106as
TEQPUsT COJHEUHBIX MATEH.

CTOpOHHHKH BHXpefl HHOT-
Tazoseil «suxpbd 60KpYe  na ccpUIAlOTCS HA TO, YTO B

COAHEURbLY NATER. OKPECTHOCTSX COJHEUHBIX Mfi-
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TEH rasbl pacnoJjaramTcs no chaupaneoOGpasHbHIM KPHBLIM,
HaNOMHHAIOMWIMM Kak Obl 3aCTHIBIIMH BUXPb (CM. PHCYHOK).
3aMeTHM, UYTO NOAOGHBIE CHUIMKH NSITEH CAeJaHbl ¢ MTOMOLIbIO
crexkrporearorpada — HHCTPYMEHTa, MNO3BOJSIOIIEr0 CHHU-
mate CosHie B oupefesneHHBX jyuax. [ToaTomy sacrhiBlIne
BUXpY 06pa3yIoT TOJNbKO Te ra3bl (HanpuMep, BOAOPOJI), KO-
TOpble H3/y4YaloT HMEHHO 3TH JIY4H.

Ewe B 1908 rony o6Hapy:KMJI0Ch, UTO COJIHEUHLIE NATHA
o6/afaloT MarHUTHBIMH CBOfICTBaMH, HJH, KaK TIOBOpAT,
MarHuTHEIM noseM. Kasasnoch, 4To 3TOT (pakT MOATBEPIKAAET
TeopHio BHxpeil. Bexb npu 1Ol BHICOKOI Temnepartype, KO-
TOpasi TOCNOACTBYeT B ¢orocdhepe, aTOMbl Ta30B JHIIAIOTCS
YaCTH CBOMUX 3JIEKTPOHOB. YBJIeKaeMble Ta30BbIM BHXDEM,
3JIEKTPOHBI JBHIKYTCS KPyroo6pasHo, a NpU 3TOM, KaK H3+
BECTHO, JOJI)KHO BO3HHKHYTb MarHHTHOe MoJe.

Takoe o6bsicHeHHe, ONHAKO, He BBIAEPIKHBACT KPHUTHKH.
HonyctuM, 4To B rasoBoM BUXpe, [OPOXKAAIOLIEM MATHO,
06pa3oBajHCh cBOOONHBIE, NMOKHHYBLIHE aTOMbI 3JEKTPOHBHI.
Ho Bean B Tofi e Macce rasa JOJKHbI OCTaThCsi U JIMLICH-
Hble 3J1eKTPOHOB aTOMBI, 3JCKTPHUYeCKHH 3apsij KOTOpPHIX B
TOYHOCTH CKOMIIEHCHPYeT 3apsii CBOGOLHBIX 3JeKTPOHOB. Sc-
HO, 4YTO ra3oBoe 06/1aKO B LEJOM OCTaHEeTCS 3JeKTPHUYeCKH
HeHdTpaJbHBIM U 00pa3oBaTb MATHHTHOE [OJe He CMOXKET.

UTo Ke xacaercsi BUXpeoOpa3HOro pachosioKeHusi HEKO-
TOPHIX Ta30BbIX BOJIOKOH BOKPYT COJIHEYHBIX MSTEH, TO 3Ta
KapTHHA BbI3BaHa AelCTBHEM MarHuTHHIX cuJ. ['a3wl pacno-
J1aramTcsd nojo6HO XKeJe3HbIM OMHJIKAaM B MarHUTHOM TNoJe,
H BHUXpeo6pa3HOro JBHKeHHs 3JeChb He HaGJiogaercs.

Ho6aBuM K 3TOMY, 4I0 M BCSKHE JpyrHe THIOTE3H,

OODBACHAIONME MATHUTHOE TMOJIe MSATEH ABUKYLIMMCS H3GBIT-
KOM 3JIEKTPHYECKHX 3apsANO0B, HecoCToATeNbHbl. OKa3blBaeT-
Cs, COJIHEUHble Tasbl NPONYCKAlOT 3JEKTPHUECKHH TOK He
Xy¥e MeTasaoB, U ecau Obl faKe BO3HUK rae-HHOYAb B (o-
Tocepe Kako#-HUOGYAL HU30OLITOUHBIH JIEKTPHUECKHH 3apsif,
TO OT/IMYHAs NMPOBOAUMOCTb (hoTtocdeph! 3acTaBu/a Obl ero
GbicTpo paccocatbes. [ToueMy coJneuHble NATHA 06JIafaloT
CBOACTBAMM M3l HHUTOB, TOKa HEH3BECTHO.
- . Ecau meso orpanuuuBaoch 6Ll TOJBKO NMePeUHCIeHHBIMH
taxramu, 310 eute 6bl10 66 Hensoxo. Ho matua (4 He Touw-
Ko oHu!), kak 6bl u3geBasiCb HAJA aCTPOHOMAaMH, 3a4aI0T
TaKue 3arajJkH, YTo HESCHO [axe, CKaKOH CTOPOHBI NOJOHTH
K HX pelIeHHIO.
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Bor, nanpumep, oaHa M3 raaBHbIX 3aragok CosHua —
HeOOBbSCHEHHBIH NMOKA YIAMBHTEJbHBIA PUTM ero kusHu. OH
BbipaXkaeTcs B TOM, UTO paj fBaeHuil Ha CoslHie H3MeHseTCH
C TIepHOANYHOCTBIO 0KOJIO OfMHHaAuaty JeT. K uncay takux
ABJIEHHH OTHOCSITCSl COJIHEUHble IMSITHA.

Uepes kaxable OQHHHAALATE JeT yucsao nared Ha CoJH-
ue JOCTHraeT MakCHMyMa, G/Mkafumuil ¥3 KOTOPHIX IMPHXO-
guica Ha 1958 ron. B rtakue rogbl natHa Ha CoJsHue Ha-
Gmonatotcss exenHesHo. OHHU TNOKPHIBAIOT 3HAYHTENBHYIO
JLOJII0 COJTHEUHOTO AHCKA H JOCTHTalOT MHOTA UCKJIOUUTENb-
HBIX pasMepoB. 3aTeM B TeueHHe MOCJeNYIOMHUX NATH C IOo-
JIOBUHOM JieT nsiTHooGpa3oBatesbHas pestejbHocTh CosHIa
HauyWHaeT cnajarthb. B rogbl MMUHMMyMa HepegKH JHH, KOrla
Ha CoJsiHLle BOBCe He BHAHO maATeH. [Ipoliner eme naTh ¢ no-
JIOBUHOH JIeT, U YYUCJIO NATEH CTaHET HaHGOJBIIUM.

JI1060NbLITHO, YTO B Havajie Ka)K[JOro HOBOTO IHKJA
(mocsie ouepefHOro MHHMMYMa) NsiTHA MOSIBJSIOTCS TIJaB-
HbIM 06pa3oM B OKOJIOMOJISIPHBIX ¥ yMepeHHbIX 06sacTsX,
3aTeM C KaX{[JblM rOJIOM OHH NOCTENEHHO HAUHHAIOT KaK Gbl
C10./13aTh K 3KBaTOpy. B KOHIle LHK/a 3KBaTOpHAJbLHEI NOsIC
CousHu2 ycesiH HEMHOTOYHC/IEHHBIMHU ISITHAMY, a8 B 3TO BpeMst
B €i0 «BBICOKOLIMPOTHHEIX 06J1aCTSX» NOSIBJASIIOTCS MSITHA HO-
Boro uukjaa. [lepemenienye nsiten NpOMCXOXHT BCErda B Of-
HOM Hamnpasnaenud — ot noJjiocoB CoJIHIA K €ro 3KBaToOpy.

He Menee ctpanen npyroit dakr. [IpencraBere ceGe, uto
B ceBepHoM noaymapuu CosHua HaGJiofaercs rpynmna u3
aByx narted. OKa3blBaeTcs, YTO €CJH ToJIOBHOE M3 HHUX (IO
HanpasjeHuio BpaweHus CoJsiHlla) HMeeT MarHuTHOe IoJe
cesepuoii noasipuoctd (N), To cieayiouiee 3a HUM MNATHO
6yneT Moxo:Ke N0 MAarHUTHBIM CBOMCTBAM Ha IOXKHBI MOJIOC
maruuta (S). MHaue rosopsi, Takas mapa nsrteH sBener ce6s,
KaK KOHUBI NMPAMOJUHEHAHOTO Maruura.

Ecau B ceBepHOM MO/MyLIapuy MMEIOTCS APyrHe Mopo6-
Hble Tapbl NSIT€H, To PAacClOJIOKEeHHe MACHUTHBIX MOJIOCOB
y BCeX HHX OylIeT ONHHAKOBBIM: FOJIOBHOE MSTHO MPOSIBJSET
ce6s, KaK CeBepHBbIl MarHUTHBIH MOJIOC, a MOCJeAyIollee IAT-
HO HMeeT MPOTHBOIMOJIOKHYIO I0XKHYIO NMOJNSIPHOCTD. ‘

B 310 Bpemsa B mpyrem mnoayuapuu CoJsHua Ha6Jo0-
JaeTca NMPOTUBONOJIOXKHAS KapTUHA: BelyllHe NMSITHA HMEIoT
I0)KHYIO MOJISIPHOCTb, BeJOMble — CeBepHYI0. B Kouue on-
HOTO LIMKJIa COJIHEUHOH AesTeNbHOCTH Y MPH Mepexoje K cie-
AyOLEMY MOJSPHOCThL NMATEH Kak N0 KOMaHAe pe3Ko H3Me-

134



HSeTCS Ha NMPOTHBONOMOXHYI0. Temephr B CeBEPHOM [OJY-
wapuy CosHua Benywue nsitha GyAyT HMeTb IOXKHYIO Mo-
JISPHOCTD, @ B I0XKHOM MO0JYILIapHH — Ha060POT.

Hukakoro mnpasponomo6uore oGbsCHEHHS] BCeM 3THM
¢akram He HalileHo. Ilpupoma COJHeUHBIX MATEH OCTAETCA
sarafouHoil. Hesicho takxe, nouemy Coanite B mesom o6ija-
JaeT MarHMTHHIM MoJieM, KCTaTH CKa3aTh, ropasmo GoJjee
ca1a6bIM, YeM MAarHHTHBIE MOJISi OTJAEe/IbHbIX NMATEH.

Ha nosepxnoctn ConHua Hapsiy C NATHAMHU JIeTKO Ha-
6s104al0TCS TaK HasbiBaeMble (pakenbl. OHY HMEIOT BUI CBET-
JbIX, HENpaBHJBbHOH GOpMbl 06/1aUKOB, BCTpEYaOIIMXCA
IJ1aBHBIM 006pa3oM 10 COCeACTBY C MSTHAMH.

@akensl ropsiuee ¢otocdepst Ha 100—300 rpamycos.
OHH ABJASAIOTCSH Kak 6bl MOCTKaMH, COEIUHSIOIIMMHU BepXHHE
caon orocdeprl ¢ conHeyHoit atMmochepoii. Ilo cBoeit n3-
MeHUHBOCTU (pakesbl He YCTYNaloT NATHaM,

Haunnasce B ¢orocdepe, hakenbl HMeIOT NPOJOMKEHHE
B atMoctepe CosHIA B BHAe TaK Ha3biBAeMbIX (DJIOKKYJI.
B oranune ot ¢akenos (GIOKKYJb B OGLIYHBIH TEJECKON He
BuAHBL. Mx MoxHO Ha6uofaTh yepes CrelHajJbHBE HHCTPY-
MEHTHI, MPOMyCKaloll{e TOJbKO HEKOTOpHIe JIYYH, HCIycKae-
Mble (QJIOKKYJNaMH. B 3aBHCHMOCTH OT KOJIHYECTBA 3THX JY-
yeil (QJOKKYJbl 6YLyT Kas3aTbCsd CBeTJBIMH HJH TeMHbIMH
o6Jjakamy Ha ¢oHe doTocheph.

Bo ¢uokkynax npeo6ianaioT Boxopod u Kajibuuil, Io-
3TOMY npH u3yueHHH ¢uokKy.a1 CosHue HAGMIOIAIOT HMEHHO
B TeX JIyyaX, KOTOPble MCIYCKalOT aTOMBI 3THX XMMHUYECKHX
anemenToB. Ha cHHMKax B Jyuax KajabLUsf WJAH BOAOPOZa
({JoKKyJEl, B 0o6GlIeM, HanoMuHaloT ¢akenbl. Pazmepsl Gyok-
KyJ1 BeCbMa BHYIUHTE/NbHbl — HEKOTOphlE M3 HHX MOTYT JO-
CTHTaTb B JJIMHY COTeH THICSY KUJIOMETPOB.

N3 Toro uro (GJIOKKYJB SBASIOTCS NPOJLOJKeHHeM (a-
KeJIOB, BOBCE He CjejyeT, YTO NpHUpofa 3THX 0O6pa3oBaHHU
ToXAecTBeHHA. Belb CTBOJ HepeBa W ero KpoHa MOryT ObITh
Ha3BaHBl NPOLOJIKEHHEM ero KOPHeH, XOTs CXOJCTBO MEXAY
KOpHSIMY JepeBa W erd HaJzeMHOH 4YaCTblOo [aJIeKO He MoJ-
Hoe. M3MenuuBOCTb (PJIOKKYJl 3acTaBjsgeT Hac CHYHTaTh HX
cBoeoGpasHbIMU 06JIaKaMH B COJIHEYHOH aTmocdepe.

Bo BpeMsi MOJIHBIX COJMHEYHBIX 3aTMEHMH LS HaGJione-
HHSL [OCTYNHBI Cpasy [ABa «3TaxKa» COJHEYHoll aTMocdephl.
Huskuuit «3tax», npumbikatomuii x Co/nly, BUAEH KaK po-
30BATO-OpaHKeBas KalimMa, oXBaThiBaiowlasl 3aKpbIThlit JIy-
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Holl cosnmreunblf Auck. OH monyuusn Ha3BaHue xpomocdhepsl,
TO ecTh LBeTHOH 06GosoukH. M3 xpomocdeph! BHICOBBIBAIOTCS
posoBaTble BLICTYNB, HHOTAA HaNOMHHAWOLIYe BHEUIHHE
s13blkM mi1amend. HaseiBaloTest oHn npory6epaHiamu.

3a xpomocdepoii Bo Bce cTOpoHbi oT CoJsiHIIA NpPOCTH-
paercst BTOpPOH «3Tax» CONHEYHOH aTMoc(ephl — JYYHCTO.,
oTJBawllee cepe6poM CHsIHHE, Ha3biBaeMoe COJHEYHO# KO-
pOHO#.

QyiokkyJbl NpUHAAIexkaT Xpomocdepe. Paccmarpuae-
Mas BO BpeMsl 3aTMeHHUs KakK Obl B mpoduib, xpomocdepa
KaXerTcst CIJIOLIHOH MacCod packajieHHbIX rasos. Ee Bhell-
FSIS OBEPXHOCTh, OGpallleHHass K KopoHe, HecnokoiHa. Ha
Hell MOCTOSTHHO BO3HUKAIOT M HCUE3AI0T BOJIHBI U MajleHbKUE
HIJI006pa3Hble BBICTYINBl — CIUKYJIHL,

Ewe nBa-Tpu fecATka JeT Haszal CBfI3b NMpoTyOepaHLEB
¢ xpomocdepoii kasasnach oueHp npocroil. IIpory6epaniibt
paccMarpyuBaJgd Kak o6jaKa pacKajeHHBIX ra3oB (MpeHMy-
inecteeHno Ca, He, H), B3anerawomne u3 xpomocdepsl Ha
6oJiblllyl0 BHICOTY. B KauecTBe TOJIUKa, BEIGPOCHBLIEro Mpo-
1yGepaHell u3 xpoMocdepnl, yKa3blBaiu Ha JaBJEHHE COJ-
HeuHbIX Jyuel, BHe3alHOe yBeJHYeHHE KOTOPOrO CHOCOGHO
MOATOJIKHYTh CHH3Y mpoTy6eparen. B o6blyHOM e, CHOKOH-
HOM COCTOSIHMH BeC npory6epanua (To eCTb ero NpHTsKeHHe
k CoJaHly) ypaBHOBelUYBaeTCsl JaBJeHHEM COJIHEYHBIX
ayuefi.

3a mocjefHee BpeMs C MNOMOINBIO CHELHANbHBIX (QHIIb-
TPOB HayuuJuch (oTorpadupoBarb xpomochepy ¥ COJHEU-
Hble TpoTy6GepaHLbl HA KUKOIJeHKY. [TponycTuB 3aTteM 3TOT
(usbM uyepe3 oObIUHBIH KHHOANMapart, MOXKHO YBHIETb, KaK
JBHXXYTCSI TPOTyOepaHLbl.

Kunonosects 0 nporyfepaHnax okasasach NOXOxeld Ha
JIeTEKTUBHBIH KMHO(MU/IbM: MHOTO BOJHYIOLIUX, MOPOH HEno-
HSTHBIX KaJpoB M MOJHAs HEU3BECTHOCTb BHHOBHHKA IpO-
UCXOASIIINX COOBLITHH.

Bo-nepBbIX, NpHIIJIOCH OTKa3aTbCsl OT MBICJAH, UTO BCe
npory6epaHLbl 3apoKAAIOTCA B XpoMocdepe, a 3aTeM B3Jie-
TaloT oT nosepxHoctd CosHua K ero xopoHe. KHHOKanphl
JOKYMEeHTaJIbHO, TOUHO NMOKa3aJH, YTO NPOTyOepaHUbl ABH-
XKyTcs B JI060OM HaNpaBJeHHH TaK e JIeTKO, Kak U BBepX.

Bo-BTopbiX, BO3HHKHOBEHHe NpOTy6epaHieB NPOHCXOIHT
8avacTyio BHe xpomoc(epsl, B 06/1aCTH COJIHEUHOH KOPOHBL.
Bricoko mag xpomocdepoli Ha NMpo3payHOM TeMHOM (QoHe
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BAPYT HAUMHAIOT MOABJISATHCH,
KaK Gbl KOHAEHCHPYSCh U3 Ka-
KOr0O-TO HEeBHAMMOrO BeIlecT-
Ba, CBeT/ble 06sauka. YBesu-
yHBascCh B pa3Mepax M H3Me-
HSISICh 10 (hopMe, OHY HEPeaKD
o6beuustoTCA B Gosblioe 06-
J1aKO — CMOKOMHHBIN nporyGe-
paHel,.

Ha npyrux xagpax Ha6Jio-
paloTcs uHble npouecchl. Crio-
KOHHO BHCslllee HaA XpOMO-
cthepolt, Kak OBl 3acThiBUlee
06/1aK0 BHE3aMHO CphiBaeTcd
C MecTa H YCTpeMJisercs
sBepXx. Takue s3pynTuBHbe (10
eCTb M3BepKeHHble) nporyGe-
paHibl MOJHUMAIOTCS HHOTAA
Ha BBICOTY, PaBHYIO AHaMeTpy
ConHila, mpuyeM B OTJeMbHBIX
CTyuyasX CKOPOCTb HX JBHXKe-
Hua pocrturana 700 Kusiomer-
POB B CeKYHAY.

HeBoarHo kaxercss, uTo
Kakoe-TO MOIIHOe <«JIyHOBe-
HHe», HalpaBJeHHOe CHU3Y, OT
nosepxuoctu ConHua, mon-
6pacbiBaeT BBepX ero npoTy-
6epaHuBbl.

Ckopoctu 3PYNTHBHBIX
npory6epaHieB TaK BeJHKH,
4TO YacThb HX BelecTBa Ha-
Bcerga nokunaer Cosxue. Ha
nosepxsHoctb CoJsiHlla BO3Bpa-
maercq aulb HeGosablIas A0-

Ha xuronasrxe npoTybepaH-
yor Coanya.

JIsl H3BepKeHHBIX ra30B, IPHYEeM 3TH rasbl He NPOCTO NMaAawoT
Ha ConHue, a Kak GYATO YeM-TO CTPEMHTE]bHO 3acachl-
BAlOTCA BHYTpb Hero. OCHOBHAs e Macca 3PYNTHBHOIO Npo-
TyGepaHua, MOCTHTHYB MpelesbHOH BBICOTBl, NMPOCTO MOra-

CaeT, CTAHOBSAChL HEBHIUMOH.

DpyYNTHBHEIE npory6eparlbl — peikie o6pasoBanus. HMx
9HCJ0 cocTaBJsieT Jaullb 5— 10 NpoueHToB OT o6Lero yucaa

137



npory6epanues, Habmonaembx Ha CosHue. Bnpouem, o6b1u-
Hble npory6epaHlbl He MeHee 3arafloYHbl, 4YeM 3pYNTHBHBIE.

BHellHe OHM HECKOJIBKO HaNOMHHAIOT 3eMHBIE 06/aKa.
Ho BoT Mbl BUAMM, KaK OT Takoro o61akoo6pasHoro mpory-
6epanua K noepxHocTH CoJsiHIA MPOTSITHBAIOTCST KaKHe-TO
razoBble cTpYH. ITogo6HO mynanbnamM OCbMHHOTa, OHY BBITS -
ruBaiotcsi u3 obJjaka mo BceM HanpassaenusMm. Ho camoe
YAMBUTENBHOE TO, UTO r'a3bl [BHKYTCS HE BEPTHKAJbHO BHHU3,
a MO CJOXHBIM KPUBBIM, HAMOMHHAIOUIMM CHJIOBBIE JIMHHH
MaruuTHoro noJs. Ilepexn namu He nagenue rasos Ha CosHlle
C HenpepeHBHO Bo3pacTalolleii CKOPOCTbIO, a paBHOMEpHOe
HX [BHIKEHHE N0 KPHBOJMHEHHLIM MyTSM,

CoBeplIeHHO SICHO, YTO B LAHHOM CAyyae AEHCTBYIOT He-
MexaHU4yecKHe CHJB. TpyOHO OTHenaTbCs OT MBICJAH, UYTO
nepea HaMH Pe3YJbTaT CJAOXKHOTO B3aHMOJEeACTBHS 3JEKTPO-
MAarHUTHBIX CHJI.

Hekotoprle xanpel HeoGbluHb. BOT ¢ MoBepXHOCTH Xpo-
Mocdephl BHpBanach B HAKJIOHHOM HanpaBJeHHH ra3oBas
CTPys M, ONHCAaB B NPOCTPAHCTBE 3aMKHYTYIO KpyrooGpas-
HYIO IeTJiio, CHOBa BepHyJack B xpomocdepy. A TyT xe,
pszroM aBa o6saka o6MeHHBAIOTCS ra3aMH uyepe3 HeCKOJbKO
COeMHAIOLIMX HX Ta30BBIX CTPYH.

[IpexxHue npencrasieHus o Npory6GepaHuax Kak BHOpPO-
cax rasoB u3 xpomoc¢epsl norepnenyu Kpax. [IBUKEHHS HX
0Ka3aJIuCh HECPABHEHHO CJIOXKHee, YeM AyMaJii paHbllle,

B xpomocdepe Connua uHHorga HaG6JIOZAIOTCS OYEHb
CUJIbHBIE BCMBIIIKK. BuIMK cayuan, Korga ux ynaBajoch YBH-
JeTb Ha (oHe ocmenuTenbHO sApkoi doroctepn Cosnua npu
06bryHbIX Haboaenusax. Ho sHauurtenbHo yauie xpoMocdep-
Hble BCHBIIUKH BHAHB! Yepe3 NpUGOpHI, NPONYCKAIOIINE TOJb-
KO Te JIyud, KOTOpble HCHOyCKaeT BOZOPOL.

B6nu3n Kakoro-HHGYAb COJIHEUHOrO NSITHA CHayaja Mo-
SIBJISIETCS CBETJIOe HeGOJIbLIOe MSTHBILIKO C HelpaBUJIbHBIMH
oyepTaHUAMH. 3aTEM 3TO MATHBILIKO CTPEMHTENBHO (HHOTrAA
3a JecATb—INATHAAUATb CEeKYHA) PasropaeTcs ¥ CTAHOBHTCH
HACTOJIbKO SIPKHM, UTO OKpYy»Kaiolllas BCIBIIIKY COJIHEYHAS
NOBEPXHOCTL KaxeTcs TeMHo#t. [locje 3Toro BembliKa Ha-
YHHaeT MeJJIeHHQ HoracaTh, MHOILA HCNHITHIBAast KoJeGaHUs
sipkocTH. TIpOXOAHMT HECKOJBKO MHHYT H OT BCHBIIUIKH He
OCTaeTcsd HHKAKOro cjaefia.

Te, kto Ha6moman xpomocdepHble BCHLILIKH, YBEPSIOT,
YTO BHEIUIHEe OHM HANOMHHAIOT siBJeHHe B3phiBa. HeoGhuaii-
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HO MOUIHAst BCMBIIKA MPOH30LLIA
na CouHnue 23 despans 1956 rona.
DTOT CoJIHEUHBbIl B3pHIB TOTYAC OT-
pasujicss Ha 3eMHBIX SIBJEHHAX —
Ha6J/ioa/1uch nepephbiBbl B paguo-
nepenaue, TejqedoHHOl U Teaerpad-
HOll cBsizu. )KecTokHe MOpPO3HI, Ha-
CTYMHUBIIHE B KOHIlE TOH 3HMBI U Ha
peaKocTb HOXKIJNHMBOE, MPOXJagHOE
JIETO B HALIHX ILIHPOTAaX, BO3MOKHO,
Tak)Ke OBLIH CBOeOGpAa3HLIM OT3BY-
KOM Ha COJIHeuHYIo Benbliiky. Ha-
61102/ IUCh AHAJOTHUHbIE BCIBILIKH
M B MocjeAylollie TOabl.

ITo HccieOBaHUAM COBETCKOTO
acrponoMa A. B. Cesepuoro, ppi- Bensuuxa f;l”‘oec”"’*o)
nosHeHHBIM B KpbiMckoii actpodu-  © xponocpepe LOANHA.
3u4ecKoil o6cepBaTOpPHH, XPOMO-
chepHble BCMBILIKH TeCHO CBA3aHBI C MAarHUTHLIMH IOJISIMH
Ha noBepxHoctd CosHua. B mpouecce pasBHTHS BCIBIIKH
COJTHeuHBle T'a3bl IBHIKYTCSI CO CKOpocTbio Goablie 10 KuJo-
METPOB B CEeKYHAY, K NpPH 3TOM BO3HHKaeT MOILIHOe KOPOTKO-
BOJIHOBOE H3J/yUeHHe, PerHCTpHpyeMoe Ternepb C MOMOLIbIO
paker.

[IpuunHa conHeuyHBIX BCHBIIIEK NOKa HesicHA. Bo3Mox-
HO, YTO B 3TOM clyyae Mbl Ha6JilofaeM $IBJeHHs, CXOJLHble
CO B3pPbLIBAMH aTOMHBIX HUJH BOLOPOANBLIX GOMO.

UewM BhHILLE NOZHHMAaeMcs Mbl Hag noBepxHocThbio ConHLa,
TeMm GoJibllle BCcTpeuaeM 3aranok. [loxanyi, nauGoJiee 3ara-
JnouHoft yacteio ComnHlla fIBJISIETCS €ro KOpoHa.

Jlyun 3TOro KemuyxHO-cepeGPHCTOrO CHSHHS MPOCTH-
paloTca vHorja Ha aBa-Tpu nomepeuidnka Coaxua. Popma
H SIPKOCTb KOPOHBI, BHJ €e Jyuyeil He OCTaloTCs HeM3MeHHHI-
MH, 3aMeueHo, 4yTo B Te rogsl, korna Ha CogHUe MHoOTe
NATEH, COJIHEUHasi KOpOHa HMeeT CHMMeTpHulylo GopMy —
BO BCE CTOPOHBI ee JIYUW MPOCTHPAIOTCS MOYTH HA OJHHAKO-
Byio mnauHy. HaoGopot, B roabl MHHHMyMa COJIHEUHOH jesl-
TeJbHOCTH KOPOHa Kak Obl crvilocHyTa K 3kBatopy Cosnla,
B IJIOCKOCTH KOTOPOTO M PacrnosaraloTCs ee rJaBHBbIe JyuH.

Uccnenosanns Cnekrpa KOpOHB NMOKA3aJH, YTO NPUPOA
ee UMeeT ABOAKMH Xapakrep. BHyTpeHHfs 4acTb KOpPOHBI,
NpUMBIKAIOWIas HeNOCPEACTBEHHO K XpoMocdepe, HJH, Kak
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TOBOPSIT AaCTPOHOMBI, «BHYTpPEH-
HsSl KOPOHa», COCTOUT U3 aTOMOB
rasoB H CBOOOAHBIX, MOKHHYBIIHNX
aTOMBI 3JICKTPOHOB.
[To Bce#t BeposTHOCTH, BO
BHYTPeHHell KOpoHe HMeloTcs Te
e rassl, ytro 4 B XpoMmocde-
pe (BomopoA, KaJblui, reiui).
HenocpencrBenHo o6Hapy:KeHB!
JUIIb  aTOMBI KeJse3a, NpaBia,
B COBeplLIeHHO HeOGBIYHOM CO-
crossHud. Ecnyu B 3eMHBIX yci0-
BUSIX BOKPYT silpa aroMa xeJe-
XKemuyacrnaa xopona Cosnya. 32 KDPYXKUTCS [BaAUaTb ILIeCTb
3JIEKTPOHOB, TO B COJIHEYHOH KO-
poHe aTOMBI »Kejle3a HaNoJIOBHHY paspylleHbl — BOKPYT MX
snep obpallaercs BCero TPHUHAALAThL 3JEKTPOHOB!

[TpuynHO# CTOMb CUMBHBIX AJIST MHpPA aTOMa paspylIeHUk
Mo}KeT OBITb TOJBKO HCKIIOYHTEJIbHO BBICOKAas TeMIepa-
Typa — OKOJIO MUJJIMOHa rpanycoB! Kak 3To HH CTpaHHO,
HO U Apyrie (pakThl MPUBOAAT K TOMY Ke HEOXKHJIAHHOMY
KbIBOJly: COJIHEUHAsi KOPOHA «packajeHas M0 TeMIepaTyph
1 MunauoH rpapycos!

C/I0BO «pacxajieHas Mbl He Caydya#HO NOCTaBHJIH B Ka-
BHIYKH. TepMHH «TeMmneparypas ynorpeG/sieTcss yueHbIMH
B pasiduHOM CMbIcsIe. B kuTelickoii mpakTHke Mbl HMeeM
7eJ10 C TeMMepaTypoil Kak Mepoil SHepruu JBHXKEHUS MoJe-
Kysn Tesna, Takasi Temmepartypa TeCHO CBfidaHa C (hU3HOJIO-
THYECKHM OLLYyLleHHeM TerJa.

UTo Ke KacaeTCsd CBEPXBBICOKOH TeMmepaTyphl COJIHEY-
HO#I KODOHBI, TO B JaHHOM CJyyae oA TeMIepaTypoil acTpo-
(M3UKH TOHMMAIOT HeuTo HHoe. B conHeuHoll KopoHe Her
MoJiekyJ1. [la ¥ aToMBl TaMm CHJIBHO HOHH3UPOBAHBI, TO €CTb
paspyuleHbl, ¥ HeJOCUMTHIBAIOT MOpPOH MHOTHX TOJiarao-
muxca UM aekTpoHoB. CTeneHb MOHH3AaLUMM aTOMOB Xapak-
TEpPU3YeTcsl TaK Ha3blBaeMOH HOHH3alHOHHOH TeMmepary-
poii, a Mepa 3HeprHH IBHXKEHHUS 3/1eKTPOHOB COJIHEUHON KO-
POHBI — 3JeKTPOHHOH TemnepaTypoil. Koraa rosopsit o «pac-
KaJIeHHOCTH» KOPOHLI, TO HMeIOT B BHAY MMEHHO 3TH TeM-
neparypel.

Mbl npuBLIKIY K TOMY, UTO PAaCKaJ€HHOe TeJO BHYTpH
ropsauee, uem cHapyxu. Ha Cosnue Bce HaoGopor. Camas
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BHELIHAA ero 060/104Ka HeCpaBHEHHO ropsiuee QoTocdepui
M JIMIIb HEMHOTYM YCTyNaeT TeMNepaType COJHEUHBIX HeIp.
Bce 3T0 TeM GoJiee YAHBHUTENBHO, YTO B 06JaCTH COJHEUHOM
KOPOHBI TMOCTOSIHHO IBHIKYTCA DpoTyGepaHiisl, TeMneparypa
KOTOPBIX HE mpeBbillaer 15 Teicsiy rpangycos! Takoe «cocy-
(I1eCTBOBaHUE» elle GoJiee CTPAHHO, ueM COXpaHeHHe JbJa
B PacKaJieHHOH JOMEHHOH neyq!

CBeT BHYTpeHHeH KODOHbI BLI3BAH He TOJLKO CBETSIIH-
MUCS I'a3aMH, HO ¥ XaOTHUYEeCKH ABUKYLIUMHCS C KOJOCCAJb-
HBIMH CKOPOCTAMH CBOGOLHBIMH 3jekTpoHaMu. CaMu 3JeK-
TPOHBI, KOHEUHO, He CBETATCS, HO 34TO OHH CHJIbHO PacCe-
BAlOT Najaloluil Ha HUX coJHeuHbli cBeT. CepeGpUCTOCTb
cBeTa KODOHBI M €e Jiyueld BbI3BaHa HMEHHO CBOOOIHBIMH
3JIEKTPOHAMH.

C BrIcOTHI HaJ nmoBepxHocTeio Conuua B 0,3 ero paguyca
HaulHaeTCs BHelIHss KopoHa. OHa COCTOMT M3 MHOMKeCTBA
MeJIbUaHIIUX TBePABbIX YaCTHYEK, pacceyBalOLIUX COJMHEeUYHbIe
ayud. [lo cBoelf npupoxe OHH HEOTJMUYHMBlI OT YaCTHL
3HaKOMOTo HaM 30JHaxkanbHOro cBera. CTporo roBops,
BHeLIHAS KOPOHAa He sBasieTcst 4actblo CosHua. D10 CKO-
pee opeoJ COJHEYHOro cBeTa, 0Opa30BaHHBIE HAa YacTH-
nax ToH MeJbualilllel KOCMHUYeCKOH MNBLIM, KOTOpas, Ilo-
BHAMMOMY, 00BOJIaKUBAET BCIO MJaHeTHyt cuctemy. Ou He-
MHOI'0 HalmOMHHAeT 0OpeoJi, BO3HUKAIOWHUN BOKPYT YJAHUHBIX
thoHapelt B rycToM TyMaHe.

I'maBHast 3arafixa KopoHbl — ee HeOGBIUANHO BLICOKAS
TeMIepaTypa — NokKa He Hauuia OO0IleNnpH3HAHHOTO 06bsC-
HeHus.

BepositHo, npaB MOCKOBCKHI acTpoHoM mpodeccop
U..C. lIknaoBckui, KOTOPBIH CUMTAET, YTO PA30rpeB KOPOHBI
BbI3BAH 3JIEKTPHUECKHMH CHJIaMH, BO3HHKAIOMUMY NPU U3-
MeHeHHH MarHuTHbiX noJjeil Ha CosHue, O6LIEH3BECTHO, UTO
3JIeKTPHUECKHH TOK Cnoco6eH HarpeTb MPOBOAHHK JO OYeHb
BBICOKO# TeMmneparypsl. BecbMa BO3MOXKHO, UTO COJIHEUHas
KOpOHa B HEKOTOPOK CTENeHH MOX0XKa Ha NPOBOJHUK, Paso-
rpeBaeMblii 3JIeKTPUUECKHUMH TOKAMM.

Kax nokasanu HemaBHHe WCCAeLOBaHUS aMEPHKaHCKHUX
acCTpOHOMOB, XpoMoc(epHble BCIHBIIIKH OKa3LIBAIOT CYyLIecT-
BEHHOE BJIMSIHME Ha MpPOILeCCHl, POUCXOAsIHE B COJHEYHOM
KopoHe. [To-BuAHMOMY, BCMBbILIKH CHJLHO MOAOTPEBAIOT KO-
POHY M yBeJMYMBAIOT BHYTPH hee KOJHUECTBO CBOOOJHBIX
3JIEKTPOHOB.
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B uenom e MoxHO cudTathb, uro CO/HIe OCTaeTcst He-
nousTHHIM [IpHPONA TJIABHBIX, OCHOBHBIX fIBJIEHHI, Ha6J10-
naembix Ha CoJHle, Kak, HampuMep, NsiTeH WJH MpoTyGe-
panueB. 1ajeko elle He pasragasa. He cayuaiino noatomy
nHa nayuenne CosHua O6poweHb ceffuac OCHOBHBle CHJIBI
orpoMHOH apmuu actpoHomoB. OHO M NMOHSITHO: XKH3Hb Ha
3eMse TecHo cBsidana ¢ CosHIeM, C NpoleccaMi, Ha HeM
npoucxosumuMy, Mayuenne riaBHoro ans Hac HeGeCHOro
Tesa HMeeT He TOJbKO TEOpeTHuecKoe, HO U 6oJblloe Npak-
THYECKOe 3HaueHHe.

IIOIEMY CBETAT 3BE3JbI

YauBuTenbHble Mpolecch, npoucxonsiie Ha CosgHue,
HMEIOT CBOMM UCTOUHHKOM €ro BHYTPEHHIOI0 SHepruio. To xe
MOXKHO CKa3aThb M O JAPYTHX COJHLAX — JajleKHuX 3Be3xax.
Tuxoe. nackawoliee Hall B30p CHSIHUE 3Be3[ H OCJEMHTENb-
Hblt G6yeck CosHIIa HMEIOT OJHY NPHPOAY, ONXHO MPOHCXOXK-
JIeHHe,

JliogsiM, manekuM OT COBPEMEHHOH ACTPOHOMHH, MOKET
noKa3aThCsl, YTO CBeueHue 3Be3q, B Tom uucae u CosHua,
o6bacHseTca npocto. Bee 3Tu KocMuueckue Tesa HeoGblual-
HO CHJIbHO pacKaJsleHbl — HeYAUBUHTEIbHO MO3TOMY, YTO OHH
HCIYCKAlOT MOIIHBlEe TOTOKH CBeTa.

IIpoctora Takoro o6bACHEHHS TOJBKO Kaxymascsa, OHO
oCTaBJ/isieT HeBBbISICHEHHBIM TJIaBHOe: UTO HMEHHO 3acTaBJjseT
3Be3Jbl ObITh CaMBIMH FOPSUHMH U3 BCeX HeOeCHBIX Tel H
royeMy TeMIepaTtypa HX, KaK NpaBHJO, OCTAeTCs NPaKTH-
HecKH HeM3MEHHOH B TeueHHe KOJIOCCANbHBIX NMPOMEKYTKOB
BpeMeHH.

B nouckax oTBeTa Ha 3TH BONPOCH GbLIM BBICKA3aHBI
pa3nuuHble npeanosoxenus. Ilonmeltanuce cHauana pomy-
CTHUTh, 4TO cBeueHue CoJiHLlAa BHI3BAHO €r0 TOPEHHEM. DTHM
o6GLIeH3BECTHBIM CJOBOM HAa3bIBAIOT MpoOLecC CoeqHHEHHS
MOJIEKYJl TOpSILEro BeLIeCTBA C MOJIEKYJaMH KHCJIOpOAa,
B pesyJ/ibTaTe uero BhlJessieTcs Temao u obpasyiorca Gosee
CJI0KHBIE MOJIEKYJIBI.

Jlerko nousath, uro ropers CoJHLe He MOXeT. Bo-mepBhIX,
B okpyxkaiomeM CosHne 6e3BO3AYIIHOM NMPOCTPAHCTBE HET
Kucsaoponaa. Bo-BTopbiX, Npu Temneparypax, CyleCTBYIOLIHX
na CoJsiHLe, MosieKyJIsIpHbIe COeJHHEeHHS! He 06pa3yloTcs, Kak
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npu TOpEeHHH, a, HaoGopoT, paajaraiorcs Ha aTombl. Ha-
KOHell, B-TPeTbHX, ecjau 6b CoJsHLe cOoCTOS/IO LEJIMKOM H3
€aMoro JYYIIero yris, To H B TAKOM CJy4yae OHO MOJHOCTBIO
6Bl «CTODEJIO» 33 HeCKOJLKO Thicsiu JjieT. Mexnay Tem BO3-
pact 3em/iu U3MepseTCs HeCKOJNLKUMH MWJIHApAaMH JIeT H,
Kak J0Ka3biBaloT (DakThl, B TeYSHHE BCEro 3TOr0 BpeMeHH
CoJiHIIE CBETH/IO NOYTH TAK XKe, KaK U Tenepb. 3HAUUT, MPO-
NOJKHTEJNbHOCTb XM3HH CosHIa M 3Be3l, TO ecTh, HHAue
roBops, NMPOJOJIKHTEIbHOCTh HX CBeueHHs, uMepsieTcs Je-
CATKAaMH, @ MOXKeT ObITh, H COTHAMY MHJJIMApMIOB JeT.

Oxnxo BpeMs nyMaaH, yto CoJiHLe HempepbIBHO Mojorpe-
BaeTCsd NajaloliMMH Ha ero noBepxHocTb MeTeoputamiy. Ilon-
cueThl MOKa3ald, YTO B 3TOM CJyyae HArpeTbiMu Oblin Gbl
TOJILKO TOBepXHOCTHBIE cion CoJiHL @, a ero Hejipa OCTAJHCh
6Bl XOJOXHBIMH. [la ¥ 3HEPrHu BBHIAENSNIOCH GBI HeCpaBHEH-
HO MeHblle, yueM HaGuofaercd. K Tomy e napaiolue Ha
CouiHlle MeTeopHUTHl OBICTPO YBeJanuHBaayu Obl ero maccy,
4TO, OJHAKO, He 3aMeuaercs.

ITpuwiocs or6pocuts u runoredy cxatusi Cosnua. Ee
CTOPOHHUKH YTBepKJAaJH, YTO Ta30BBIH I1Iap, Ha3blBaeMbIH
CosHueM, HelpepsIBHO CXKHMAaeTCs, a NPH CXKATHH rasbl
pasorpeBatorcsi. Ho, Kak moxkaselBalOT pacueThl, Tenja, BHI-
HeJisieMOTO NpH CXKAaTHH, He XBATHT AJs TOTO, 4YTOOH 00bsic-
HHTb NpojoJxkuTenbHocTh xu3HU CosHua u 3Be3f. Ecan 6bl
CosHlle Jaxke MepPBOHAUYaJbHO OBIJIO GECKOHEUHO O6OJbIIUM,
TO, Bbife/sia Ha0/JI0NaEMYI0 SHEPTHIO, OHO JAOJKHO ObLIO
CXKaThCA 0 COBPEMEHHOro COCTOSIHMS BCero 3a JBeHaAlaTb
MuJiHoHoB Jet. [1pusnats CoJiHLe TaKUM MOJIOABIM — 3Ha-
YUT He CUMTATBHCA C (pakTaMH.

IlpaBaa, KaK BBISICHUJIOCH B MOCJAEHEe BpeMs, HA HEKO-
TOPHIX 3Tamax pa3BUTHsI 3Be3[bl CXKaTHe MOXeT HUrparthb
POJIb OCHOBHOTO HCTOYHMKA 3Hepruu. MIMeHHO Takum crmoco-
60M, Mo-BHAMMOMY, NOANEPKHUBAIOT CBOIO JKU3Hb OUEHb MO-
Jlofple ¥ OYeHb CTapble 3Be3Ibl.

B koHue mpomoro Beka Oblla OTKPHITa PaAMOAKTHB-
HOCTb. BrisicHu/IOCh, UTO MpH pajJHOAaKTHBHOM pacnajie ypa-
Ha, paausa u ApDpYrux BellecTB BbleJISIETCS 3HAUYHUTEJbHOE
KOJIMyecTBO 3Heprud. Bnepsble ueJOBEUECTBO MO3HAKOMH-
JIOCh C MOLIbI0O aTOMHON 3HEPrHY U eCTECTBEHHO, YTO HEKO-
TOphle acTPOGH3HKH MONBITANNCh OOBACHMTL 3arafiky Cae-
uends CojHLa W 3Be3[] pafMOaKTHBHBLIMH MPOLECCAMH.

AToMul ypana M pajus pacnafaloTcsa KpaiHe MelJIeHHO.
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Hans pacnaga nCJAOBHHBI JaHHOTO KOJIMUECTBA aTOMOB ypa-
Ha TpebyeTcsl 4YeThipe C MOJIOBMHON MHUJIMapia JeT, a IJid
paiausi — ThiCSMa DATBCOT JeBsHOCTO JjeT. [losTomy, pac-
nagasick, ypaH ¥ paiMid B eAMHHLY BpEMEHH BBLIAEJISIOT
oueHb Mano 3Hepruu. Ecau 661 CoJjiHLEe 1ieJMKOM COCTOSIJIO
M3 ypaHa, TO H B TAKOM CJlyuae «yPaHOBOE» COJIHIE CBETHJIC
66l Tropasno ciaabee HACTOSIILETO,

EcTb pamHoakTHBHBIE 3/IeMEHTH], pacnaialoliecs OYeHb
6LICTPO — 3a CYTKH, 4achl HJM faxke MUHYTBL. Ho 3TH 31e-
MEHTHl He TOAATCS B KaueCTBe HCTOYHUKOB sHepruyd CosHHa
H 3Be3Jl MO APYruM IpPUYHHAM: OHU He OODBACHAIOT HEOGHI-
yalHyI0 NPOMOJKUTENBHOCTD XKH3HH KOCMHUECKHX TeJl.

Ho Bce-raku «panyvoakTuBHasl» TruIOTe3a NpHHEC]a
noJb3y Hayke. OHa yGenusna actpodu3HKOB B TOM, UTO IPH-
uynHoH ceeueHHss CosHIIA H 3Be3X MOXKET ObITh TOJBKO aTOM-
Has SHeprus.

Henpa Cosnnua ckphiThl oT Hawux ria3. Hecmorpsi Ha
3TO, MOXKHO BBICKa3aTb HEKOTOpble COBEpIIEeHHO AOCTOBEp-
Hble YTBepXK/JEHHS O COCTOSIHHH COJIHEUHBIX HeIp.

Temneparypa rasa, Kak U3BECTHO, Hepa3pbIBHO CBSI3aHA
c ero aapJjeHneM. CxKHMasi ra3, Mbl YBeJIHUHBAEM €ro TeM-
nepartypy, H ec/H C:KaTHe OYeHb BeJHKO, TO U TeMIepaTtypa
rasa CTaHOBHTCSl BeCbMa BBICOKOH,

Kak pa3 3to u npoucxomut B Heapax Conuna. Ha uenr-
paJibHble YacTH COJTHEYHOTO liapa ¢ KoJoccaJsbHOH CHIION 1a-
BAT ero BHILIeJeXalue CJA0H. IJTOH CHJEe NPOTHBOCTOUT
yIpyrocTb rasa, Bhlpaxalolllasi ero CTpeMJieHHe K Heorpa-
HUYEHHOMY pacUIMpeHHIO.

B kaxnoii Touke BHyTpu CoJiHIA YyNpyrocTh, UJIY, HHaye
roBops, AaBJeHHe BHYTPEHHEl MaccChl ra3oB, ypaBHOBEMIH-
BAETCs TSIKECTbIO MM BECOM BhILIENEKAIIUX ra30BbIX CJIOEB.
Kax10My TaKOMy COCTOSIHHIO paBHOBECHSI COOTBETCTBYET He-
KOTOpasi TeMrnepartypa rasa, BbluucjsieMasi 10 CpaBHUTEbHO
HecsOXKHBIM (popMysaM. C HX MOMOLIBLIO U MOJNYUeH TOT He-
COMHEHHBIl BBIBOJ, UYTO UYINOBHUIUIHOMY [aBJEHHIO B LEHT-
panbupix objactsix CoJsiHLa COOTBETCTBYET TeMIepartypa
15 MuaIHOHOB rpanycos!

Ecsu Gbl M3 COMHEYHBIX HEAp YJAaJoCh U3BJe4Yb KyCOueK
BeUleCTBa BeJUYUHOH ¢ OyJaBOUHYIO TOJIOBKY, TO 3TOT
KpoleuHblsi kycouek CosHla ucnyckas OBl Takoi Kap, KO-
TOPBIH GBI MTHOBEHHO HCIENeJd] BOKPYT HEro BCe KHBOE
B paauyce MHOTHX KuiomerpoB! Moxer ObITh, 3TOT NpPHMEpP
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ZacTt XoTs Obl OTYACTH NMOYYBCTBOBAThL YUTATE/IO, UTO TaKOe
TemnepaTtypa 15 MH/IHOHOB rpamycos.

B wenpax Conuua napur HeBooGpasuMasi «TONUYEs» U3
ABHXKYUIHXCA aToMoB, COXpPaHHTH MOJHOCTHIO CBOMO 3JIEK-
TPOHNIYIO «OJeXKAy» UM He yanaercsi. [IpH B3auMHBIX CTOJIKHO-
BEHYSIX, a TaKkKe MPY yAape O MOIIHble «NOPLUHU» CBETA —
KBAHTBl — aTOMBI JIMIIAKOTCS YaCTH CBOHX JIEKTPOHOB U IPO-
Ho/KaT GECNOPANOYHO «TOJKATBCS» YXKe B CHJIbHO «0oOHa-
JKEHHOM>» BHJIE.

Korpa uenoBek cuHumaer ¢ ceGst Ofiexk1y, €ro BHeUIHYe
pasMephl NoYTYU He u3MeHswTCSA. MlHOe MPOUCXOIUT NpH pas-
PYLIEHHH, WM, KAK TOBOPSAT, HOHU3ALUH, aTOMOB, DJIEKTPOH-
Hble 060JIOUKH 3aHHMAIOT OrPOMHOE NMPOCTPAHCTBO MO CPaB-
HEHHIO C aTOMHBIM SAPOM, H, NOTepPsIB CBOIO 3JEeKTPOHHYIO
«OJIeXKJy», aTOM CHJIbHO YMeHblllaeTcsl B pasmepax. Ecrect-
BEHHO MO3TOMY, YTO ra3, COCTOSIUIN{ U3 HOHHU3KUPOBAHHBIX
aTOMOB, MOXHO C3KaTb ropasfo CH/bHee, UyeM ras3 43 Hepas-
pyLIeHHBIX, HeifiTpa/ibHbix atomoB. Orciofa ciaemyer, 4TO
rassl B ueHTpe CosiHIA He TONBKO OYedb TOpPSIYY, HO M He-
0ObIUYAHO MJIOTHBI.

[aBnenne B uweHtTpasbHbix ob6aactsax CoJsiHIla HOCTHTaeT
HECKOJIbKUX GuMHOHOB! aTtMocdep, U MOTOMY H3BJIeYeHHAs
u3 Hegp CoJsiHIla Kpymuua BelectBa Gbijia Gbl B NATh pas
MJIOTHee MJAaTHHBI!

I'as, Gosee nyioTHBIH, ueM crasab. He npasaa s, 310 3BY-
yuT abeypaHo? Ho HeoGnluHble KosHyecTBa (KOJIOCCAJbHBIE
[aB/JeHYs) POXKAAIOT U HENMPHUBBIYHOE B 3€MHBIX YCJIOBHSX
KauecTBo.

BeriecTBo cosiHeuHBIX HeJp NpU Bcefl ero HeoObluaiHOIL
MJIOTHOCTH BCe-Taky octaercs razoM. Orjuyue TBepAbIX TeJ
OT ra3000pasHblX 3adKJOYaeTCs BOBCe He B TJIOTHGCTH,
a B apyroMm. ['a3 o6sagaer ynpyroctbio: CKaThlii [0 HEKO-
Toporo o6beMa, OH 3areM OyAeT CTPeMUTbCA BHOBb paclId-
PUTBCSl U 06513aTe/IbHO 3TO OCYLLeCTBUT, eCAH €My He MoMme-
HIAI0T BHELIHHE CHJB, TBepible Tesa BenyT cebs HHade.
CusibHO cxKaTce TBepaoe Tesno (HampHMep, KYCOK CBHHLA)
nocJjie CHATUS HArpy3Kyu OCTaHeTCs B 1e(OPMHUPOBAHHOM, U3-
MEHEHHOM COCTOsIHMH. MIMeHHO B 3TOM COCTOHMT IJaBHOE OT-
JIMUHe TBepAbIX TesJ OT rasoB.

HecmoTpst Ha Gonbluyto, Kaxyulyiocs (GaHTacTHUeCKOH,
IJIOTHOCTB, rasul B Heppax CosiHlla He TepsioT CBoell ynpy-

UB MJHOH— MALIHOH MuAnHoHoB (1012),
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roctu. OHH, KaK NOKa3blBaeT H3yueHHe APYTHX 3Be3, MOryT
GHITL CXKATHl €llle CHJIbHEee H, KOHEUHO, OCBOGOKIEHHEE OT
IaBJieHns BHelHuX caoeB CoJiHLa, cpasy Gbl pacLIHPHJIHCS.
3HayuT, BEIIECTBO COJIHEUHBIX HeJD MOMKHO CUMTATb ra3oM.

[pouecch, cosepiiaromuecsi B Hegpax CoJsHna, Heno-
XOXH Ha TO, YTO Mbl BHAMM BOKpyr ce6s Ha 3emuse. [Ipu
temnepatype 15 MHJJIHOHOB rpaflyCcoB aTOMHAasi SHEPTHS Bbl-
IeNsieTCsl U3 BellecTBa IMOYTH C TAKOH Ke JIeTKOCTbIo, Kak
map M3 BOJbl NpY TeMIlepaType ee KHUIEHHS.

PaszubiMu nyTtamu Oblo ycraHoBaeHo, uto CoJiHue co-
CTOUT HANOJOBHHY U3 BoLopoa u Ha 40 MpOIEHTOB U3 resus
c ouedb HeGOJBIIOH «NPUMEChIO» JPYTHX 3JeMeHTOB. B He-
apax CosHua Boxopoj NpeBpaliaercsi WAH Kak Obl «mepe-
ropaet» B rejui. Ilpomecchl, npy KOTOPLIX H3MEHSIETCST CO-
CTaB aTOMHBIX siiep, Ha3blBAOTCs SAEPHBIMH pEaKLUHSMH.

Bpsx M cTOMT yTOMJATH YHTaTeNs] NOAPOGHBIM PaccMo-
TPEHHEM BCEX TeX SIepPHbIX peakliuii, B pe3yJabTaTe KOTOPHIX
Bojopon B Hexpax CoJiHI@ NOCTENEeHHO NpeBpaulaeTcs B re-
auil. HTepecylomuMcsl 3THM BONPOCOM PEKOMEHJYeM Ipo-
yectb KHHTY A. I'. MaceBnu !, YkaxeM JIMIIb HA TJIaBHOE —
B NpolLlecCe SII€PHBIX peakUuil OOUH BHJA MaTepUH (BellecT-
BO) mpeBpalllaeTcs B APYrofi (CBeT) C COXpaHeHHeM IpH
3TOM KaK MacChl, TaK U 3HEPTHH.

Hns o6pa3oBaHusi siqpa aToMa rejust Heo6XOoOHMO ye-
THIpEe NMPOTOHA, TO €CTh YeThipe fApa aToMa BoAopoma. Ipa
M3 3THX NPOTOHOB B pe3y/bTaTe SAEPHBIX peaknuil TepsioT
CBOM MOJIOXKHUTEJbHEIH 3apSA U NpeBpallaloTCd B HEHTPOHHI.
Ho nmBa npotoHa u ABa HeHTpOHA, B3siThle B OTAEJBLHOCTH,
BecsiT Ha 4,7-10—% rpamma GoJblile, YeM sAPO Teaus. Bor
STOT U3JULIEK, WIH «Ae(deKT Macchl», npeobGpasyercs B H3-
Jy4yeHHe, NMpUYeM BbIAeJNseMass NPH 3TOM 3HEpPrUs paBHA
4.10-5 spr.

He nozymaiite, uto 310 oueHp MaJso. Bexb peub uuer
66 o6Gpa3oBaHuM, CHHTe3e OJHOro artoma reaus. Eciau xe
npespamaercss B reauii 1 rpamMm BoJOpoAa, TO MPH 3TOM
BbifedsieTcss sHeprust 6. 10'® spr. Takoii sHepruu BnosiHe
XBaTHJ/I0 Obl [J151 IOJTHSTHS TPYKEHOT0 TOBAPHOTO Moe3/ia U3
OSTHAECATH BaroHOB Ha BepLIMHY BHIcOYalllell 3eMHOMN
ropst — J[XKOMOJIYHT MB!I !

Kaxnyio cexynny CoJsHue npespalllaeT B H3JyuyeHHe

VA. T. Macesuu. Hcropns Comiua. Han. «Mosonas raap-
nuas, 1955,
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4 MHJJIMOHA TOHH CBOErc BellecTBd. TakUM KOJHYECTBOM
BEIleCTB MOXKHO OblJIo 6B HAarpy3HTb YeTbipe THICAUH Moe3-
HOB MO NATHAECAT BAarOHOB B KaXKAOM. 3HAUMT, H3Jyuas
ceer, CoJlHlle TepsieT CBOIO MacCy, yMeHbIIaeTcsi B Bece.
Iloka BBl mpouuraere 3ty ¢pasy, CouHie «noxyaeer» Ha
12 MUJIIMOHOB TOHH, @ 3a CyTKH €r0 MacCa yMEeHbLIHTCS Ha
TPeTb MHJIIHApAa TOHH.

M Bce-traku 3ta «yrteuka Macchl» ans ConHua NpakTH-
yecku Heoutytuma. Ecnn naxe CouHue Bcerga Gyner H3fay-
4aTh CBET M TeIJIO TaK e HHTEHCHBHO, KaK U B HACTOSILYIO
3MOXY, TO 3a BCIO CBOIO XKH3Hb (TO €CTh 3a JECATKH MHUJ-
JHApJOB JIET) ero BeC YMEHBUIATCS Ha He3HAUUTEJbHYIO
JOJII0 €ro TenepeliHeii Macchl.

BeiBog sicen: simepHble peakUHH NpeBpalieHysi BOLOPOAA
B rejiit BnosiHe oGbICHAIOT, nouemy cBetut CoJHILe,

Kpome npeBpalueHust Bogopoaa B resuii, eCTb elle ofHa
silepHasl peaklLiHsl, BO3MOXKHO urpaiowas B Heapax CosHua
TaKyl0 XKe, ecyd He 66abluyio poab. Peub uger 06 o6pasoBa-
HUH TSXKEJOro Bojopofxa (melitepusi) U3 aTOMOB OOLIYHOTO
BOLOPOLA.

Kak usBecTHO, B OTJIHMME OT aToMa BOJOPOLA, B KOTO-
POM fIpPOM CJIYKHT NPOTOH, aTOM JefiTepust o6/afaeT sapoM,
COCTOSILIMM H3 MpOTOHa M HeiiTpoHa. [Ipum cuHTese sanpa
lefitepud U3 OBYX IPOTOHOB (OQHH H3 KOTOPLIX NpeBpa-
11aeTCst B HEATPOH) H3GBITOK MacChl, KAK H B NpeIbIAYILEM
cayyae, mpeBpaliaercs B u3JjydeHue, McciaemoBanusi, mpo-
BelleHHbIe B IlOCJe[qHee BpeMs, AOKa3ajd, YTO MNpH TakKoi,
KaK ee Ha3blBaloT, IPOTOH-MPOTOHHON peakIyH SHEepPrUu BHI-
JeJIsieTCsl He MeHbllle, yeM NpPH NpeBpalleHHd BOAOPOAA
B requil. Pacnpenenenye posiefi MeXAy OMHCAHHBIMH sfep-
HBIMH pEeaKUMsSIMH 3aBUCHT OT CBOMCTB 3Be3[bl U IJIABHBIM
o6pa3oM OT TeMnepaTyphsl ee HeAp. B omnux 3Be3gax mpe-
o6JlajaeT NpPOTOH-MPOTOHHAS, B APYTHX — BOJLOPOLHO-TEJH-
eBasi peakllvy.

Takum o6pasom, CosHLe XHUBET 3a CUET COGCTBEHHBIX
Hellp, KaK OBl «IepeBapuBas» HX COLePKHMOe. DHeprus,
nojjepKUBaolas XH3Hb Ha 3emJe, 3apoxjaaercsd B Iy-
6unax Cosnna. He caemyer, omHako, fyMaTh, UTO OCJeMH-
TeJNIbHO SIPKUH COJIHEUHBI CBET, KOTOPbIM MBI JIOOyeMcst
B MOrOX4ii MeHb, H €CTb Ta CBETOBasl 3HEPTHs, KOTopas 3a-
POXKJaeTcss B COJHEYHBIX HENpPaXx.

Bosuukalomuii B pesynbraTe sAePHBIX peakuuit ceer,
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HJIM, ToYHee, 3JIEKTPOMAarHUTHOe u3JyueHHe, o6jagaeT ro-
pasno Gojblied Heprieil M MeHbLIeH AJHHOH BOJIHHEI, YEM
BUAKMMbIE HAaMH CoJHeYHble ayuyd. Ho, korga mopuuu siexk-
TPOMArHHTHOTO H3JIy4eHYs,, Ha3blBaeMble KBaHTaMH, NPOGH-
patoTcsi M3 LeHTpasbHbix o6Gaactefl CoslHLIA K ero moeepx-
HOCTH, OHH MHOrO pa3 MoIVIOILAIOTCs, a 3aTeM BHOBb HCIY-
CKaloTC aTOMaMM BO BCEBO3MOXKHBIX HanpaBiaenusx. [lo-
3TOMYy NyTb Jyuya u3 uehrpa CoJiHIA K ero MOBepXHOCTH
OueHb C/J0XKEeH W HalOMHHaeT 3aTel/iNByl0 3Hraaroobpas-
HYIO KpHUBYIO,

DTO CTPAaHCTBOBAHHE MOXKeT MPOJOJKATHCS COTHU H Thi-
csun JieT, NMpexjie 4eM JydY- BHIPBETCS Ha IOBEPXHOCTb
Coanna. Ho cioma OH HOXOAMT CHJIBHO «H3HYPEHHBIM» OT
HelpepbiBHBIX B3auMofelictBuil ¢ aromamu. [Torepss 3Haun-
TeJbHYIO [OJIK0 CBOEH NMepBOHAYaJbHOH 3HEpruy, Jyu Inpe-
BpaTU/ICA W3 HEBHAMMOTO, HANOMUHAIOILETO pPEHTTEHOBhI
JIY4H U3JYYEHHs B OCJIENHUTe/bHO SPKHH H OTJIHYHO BOCIIPH-
HHMaeMblll IJ1a30M COJIHEYHBIH JIyd.

3araaka cBeyenuss CoJsiHlla B OCHOBHOM pasrajfana. Peub
HJeT Ternepb TOJNbKO 00 YTOUHEHHH KapTHHBl TeX SAEPHBIX
peaxuuii, kotopble coBepiaiTcs B Hegpax Coanua. To xe
MOXKHO CKa3aTh H O MHOXKECTBe JXPYrHX 3Be3[, 1Mo CBOeH MpH-
pome Gauskux Connny. Ho cpemm Benunkoro MHorco6Gpasus
3BE3[{HOr0 MHPa BCTPEUAIOTCS U TaKHe 3Be3[bl, CBeUCHHE KO-
TOPHIX l1€ MOXKET GbLiTh 0GbSCHEHO OMHCAHHBIMU BhILE peaK-
musamy. K ux uncay otHocsrcst, HanpuMmep, Gesible KapJHKH.
IMpu Macce, 6auskoit x mMacce CoJiHLA, HEKOTOPble M3 ITHX
3Be3Ji yCTynaioT B CBOMX pa3Mmepax faaxe 3ewmJe. [Toatomy
IUVIOTHOCTb GeJibiX KapJ/JMKOB HCKJIOUUTEIbHO BEeJHKA — HEKO-
TOpble U3 HUX ropas3lo NJOTHee, ueM LeHTpaJbHble 006J1acTH
Connna. MicTouHHKOM e SHePrMH TaKuX 3Be3Jl siBJseTcH,
N0-BUANMOMY, CXKaTHe MNMOJA HeHCTBHEM CHJ COGCTBEHHOIS
TATOTEHHUA.

To, 4TO CBET HEGKOTOPHIX 3Be3J MpeAcTaB/seT CoGOH AJA
Hac 3arafiky, HeyauBuTeabHO. He ToJbKO upesBhuaiinas
yIaJIeHHOCTb 3Be3/l, HO M K0/10CCa/bHas MPOMO/KHTENbHOCTb
MX XH3HH CHJIbHO 3aTpyAHsioT HccaenoBanue. Ilo cpashe-
HHIO C XKH3HBIO 3Be3, H3MepsieMofl AecATKAMH MUJIHAPAOB
JIeT, TPOJOJ/IKUTENbHOCTE CYLIeCTBOBAHHSA YeJOBeYeCTBa Ha
3eMiie Kaxerca MruoBeHneM. M Bce-TakH 3a 3TO MIHOBeHHe
Mbl YK€ OueHb MHOroe y3HaJH o Mupe 3Be3ll. Bor aro yau-
BHTEJIbHO!
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COJNARHBIIA H3EMJAHA

Jliobute nu Bbl npupody? 3acrasasa Ju Bac TenJas,
sSICHasl HMIOJbCKAas HOYb IAe-HHOGYAb Ha Jyry uAM B noJe?

IToutu cTUXIIHe 3eMHble 3BYKH He TPEBOXKAT CJAYX, a IVla-
3a JIMLIb eJle DAs3/AHYaloT B TEMHOTe OYepTaHHUs AaNeKoro
geca. IlpsHblit 3anax CKOIIEHHOH TpaBbl M JIETKHHl BETEPOK
KaXyTcs JlaCKaMH POJHOH 3eMJIH, H Haji BCEM rOCMOACTBYET
yCeAHHBI HCKOPKAMH 3Be3J HCMOJHMHCKHH IIaTep HOYHOTO
Heba.

3ewmus 1 3Be3abl! 3aGbIBaeMble JHEM, KOTJa MBI, 3aHATHIE
CBOMMH JlelaMH, MeHee BCero CKJOHHBI NpefaBaThCs pas-
MBILIJIEHUSIM O 3arajkax Kocmoca, 3Be3ibl HOUbO HEBOJILHO
NPHUKOBBIBAIOT K cebe Hally MbICJAb. 3eMJ/s TOTAa He Ka-
JKEeTCsl CaMofi IVIaBHOH YacTbio Nnpupoabl. Mbel HauHHaeM He
TOJIKO CO3HaBaTh, HO M YYBCTBOBATh BCe GECKOHEYHOE MHO-
roo6pasue u HeHcuepnaeMoCTh OKpyKaloueii Hac BceseHHo.

Mbl noHuMmaeMm, 4To Nepes HaMM He «CBETHJIbHHKH®, YKpa-
mapoUye 3eMHON MHp, KaK AyMaju APEBHHE, 2 MHOKECTBO
COJIHIL M KaxJaoe U3 HUX C OONbII¥MM OCHOBAHHEM, 4YeM
3ems1, MOXKeT GbITb HA3BAHO MUPOM.

Y Torna Hawa MbICIb HEBOJILHO OCTAaHAB/IHBAETCS NMepes
BOMPOCOM: €CJH COJIHI TaK MHOTro, TO HeyxXeau 3eMas
ofiHa?

Bokpyr GecuncieHHBIX COMHL, KaK H BOKDYT Hallero
CoanHla, Kpy:KaTcst 3eMJIH, MHOTHE H3 KOTODBIX HaceJseHbl
YeJ0BeYecTBaMH, NMOJOGHBIMY 36MHOMY, — 3TY MbIC/b 3allHu-
Ia/ay Jyyllde MpeACTaBHTeNH 4vesjoBeueckoro popa. Oum,
Kak [I:xopnano BpyHo, muiu Ha Koctep, He Kejasi OTKa3bl-
BaTbCs OT CBOHX B3IVISJOB; SI3BHTeJbHOH HacMeWIKOH, Kak
BoabTep, onpoBeprasm H0oBOAB NPOTHBHMKOB. Bomnpeku
BCceMy, He CTpallach Yrpo3 HepKBH, OHHM, Kak Muxana
JloMoHOCOB, cMeJsio 3afiBJISIIM, YKa3biBasi HAa He6o:

¥Ycra npemMyapelx HaM TIJIacsT:
Tam pasHbIX MHOXKECTBO CBETOB,
Hecyerssl colHLa TaMm ropsr,
Hapoxab! TaM H Kpyr BEKOB.

HekoTopbiM H3 CTOPOHHHKOB HJI€H O MHOTOYHC/JEHHOCTH
OGHTaeMBIX MHMPOB Ka3aJoCb, YTO XH3Hb €CTb [OYTH Ha
KaxjaoMm HeGecHOM Tene. POMaHTHUECKHM HAaCTPOEHHBIE H
CKJIOHHBle K HJeaJu3My, OHH YyTBepXKIaJH, YTO Jaxe Ha
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Hesudumas naanera uckpusaser nyre 38e306L.

CosHue ¥ 3Be3afax MoOryt GHITb CyLleCcTBa, B OpraHu3max
KOTODHIX POJIb yIilepoja BbINOJNHSIET HeGOSIIHUACA BBICOKOM
TeMnepaTypbl KpeMHHH.

K coxaneHuio, Bce 310 HHUeM He oGOCHOBaHHOe (aHTa-
3epCTBO NPHUHECJO0 Bpel Hayke, 310poBasi B CBOell OCHOBe
MaTepHaJuCTHUECKasd HAess O MHOTOYHCJIEHHOCTH OGHTaeMBbIX
MHpPOB OblJla 3aByaJHpOBaHa HAEAJTUCTHYECKHM TYMaHOM.

Jlo camoro mocjienHero BpeMeHH BCe Pa3rOBOPHI O «He-
GeCHBIX 3eMJISIX» HOCHJIH OTBJIEUEHHBIH XapakTep, TaK Kak
€JMHCTBEHHOH H3BeCTHOH W JOCTYNHOH H3YyUeHHIO IJIaHeT-
HOH cucTeMoil Oblja Halla COJIHeYHasi CUCTEMA,

JIBa ¢ nuuwKoM mecstuyertus Hasan, B 1937 rony, noso-
KeHue uaMeHusoch. IlIBenckuit actponom XosnbmGepr, u3y-
yasi ABM:KEHHe B NMPOCTpPaHCTBe OJxukallIMX 3Be3f, o6Ha-
PYXKHUJI, UTO B 3TOM [BHIKEHHH eCTh eje YJOBHMble, HO, He-
COMHEHHO, peaJibHble HeNpaBHJILHOCTH. 3Be3Abl IBHra/MCh
He TaK, KaK NMpeAMHChiBaa HM 3aKOH Tarotenusi. Oun Kak Gbl
BUXJISIJIM CJIETKA U3 CTOPOHBl B CTOPOHY, VKJIOHSSCH OT «3a-
KOHHOTO», TEOPETHYEeCKOro MyTH.

C6uBarhb 3Be3fbl C MYTH MOIJM TOJNBLKO KaKHe-TO HX He-
BUAMMEIE ¢ 3eMJd CYTHHKU. B aToM coyuae 3Be3fa u cmyr-
HHK o6pallaioTcst BOKPYT 001llero LeHTpa TAXKECTH, KOTOPHIH
JIIBUXETCs B NPOCTPAHCTBE TaK, Kak MoJjarajoch Gbl JIBHU-
raThCsl OAHHOYHOH 3Be3ne. BosHooGpa3Hbl NyThb 3Be3Mbl
eCTb pe3yJ/ibTaT CJOXKEHHS ABYX JBMIKEHHI — MoJieTa B Npo-
CTPAHCTBe BMeCTe C JPYrMMH 3Be3jaMud u obpaleHus
BMeCTe CO CBOMM CIIyTHHKOM BOKpPYr oOIlero IeHTpa
TSIKEeCTH.

Jlerko coo6pasuth, yTo ueM TsKesnee HEBHAMUMBIH CMYT-
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HHK 3Be3[bl, ueM GoJiblile ero mMacca, TeM GoJbLIHH 6ecro-
pSIZIOK BBI30BET OH B ee NBHXKEHUH. 3HAUHUT, B 3TOM Clyuae
BO3PACTET U pasMax BOJHOOGpa3HbIX KoJNeGaHHH 3BE3Mbl.
VIMeHHO TaKHM NyTeM M yAaJoch paccuuTaTh, KaKoBa Xe
Macca HeBUAUMBIX CNYTHHUKOB 3BE3[.

Pe3ysnbTaThl MONyYUIHCH 3aMeuaTejibHble — 3araJOuHble
CIYTHUKH OKa3aJINCh TeJaMH, MO CBoel Macce GJH3KHMH
K IJIaHeTaM, a He K 3Be3flaM. X macce! COCTaBJSIOT BCEro
2—3 npouenra ot Macchl CosiHua, Mexnay Tewm eciu HeGec-
HOe TeJO MMeeT Maccy MeHblle cojHeuHo# Ha 0,04—0,05,
TO OHO He MoxeT ObITh 3Be3noil. [laBiendne B Hedpax
TAKCTO TeJa HeJOCTAaTOYHO JJs TOro, 4ro6bl TaM Ha-
qaJuch fIlePHble PeaKUHH U Tel0 NMPeBPaTHJIOCh B 3BE3NY.
3HauuT, HeBUAHMbIE CIIYTHHKH 3Be3[ SIBJSIOTCS HECcaMOCBe-
TALIUMHUCS TeJaMH.

MoxHO /u ux cuurtats njaHeraMmu? [1yakoBckuii actpo-
Hom A. H. [efiu u amepukanckuii acrporom Crpaupg mo-
JPpOOHO H3yuHJIU CINYTHUK OJHOH H3 OJMXKANIIHX K HaM
3Be3 — 3Be3xbl nojy HoMmepom 61 u3a cosseamus JleGens.
Brisicuusnoch, yto Macca ero cocrasaser 0,008 cosneunoft
Macchl H B BoceMb pa3 GoJblie maccel IOnurtepa. Takux
GoJbIIMX TJIAHET B COJIHEUHOH CHCTeMe HeT, HO Belb ApY-
I'He «3eMJIH» BOBCE He MOJIKHEL BO BCEM MNOJpaKaTb Ha-
mei niaHere.

Kpowme Toro, ¢akTel He 6€30rOBOPOUHO YTBEPKAAIOT, UTO
y 3Be3nnl 61 JleGenst moskeH ObITb HMEHHO TAKOH CNYTHHK.
Benr Te e HeNpaBHJBLHOCTH B ABHXKEHHH 3Be3[bl MOIVIH
BHI3BaThb JBa CNYTHHKA, Macca KOTODHIX coOcTaBJ/sisia Gbl
B cymMe 0,008 conneuHOi MaccChl.

IlpencraBbTe cebe, YTO MHI NepeHecanch Ha 3Be3ny 61 Jle-
Genst H OTTyAa HabJoLaeM 3a MOJEeTOM B NPOCTPAHCTBE HA-
nrero CosHna. 3axBaTuB ¢ co60fl caMblii MOIUHBIE M3 3eM-
HBIX TEJECKOINOB, Mbl He YBHAENH Gbl C TaKOrO pacCTOSIHUSA
He ToJBKO 3eMJ10, HO M KpyNMHeHIUHe M3 «HALIMX» MJaHeT.
3ato npursaxenue Connua, rimaBubiM o6pasoM IOmurepom u
CarypHoM, BbI3BasI0 Gbl BMOJIHE OLLYyTHMbI€ HENPABUIBLHOCTH
B ero napmxkenuu. HaGuaionas 3a noserom CosiHIA B MHPO-
BOM MpPOCTPAHCTBE, MBI Obl MNPHIULIM K 3aKJIOUYEHHIO, YTO
Y Hero ectb TeMHBI CIYTHHK C MacCcoif, PaBHO# cymMe Macc
IOnurepa u CarypHa.

Ectb mosToMy Bce OCHOBAaHHS yTBEpXKIaTb, UTO JApyTrHe
NJaHeTHHle CHCTeMB OTKPHITHL. [IpaBjla, BO3MOXHOCTH HX
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H3YUeHHs I10Ka ellle OYeHb orpaHuyeHHbl. ToJsbKo y GiKai-
mux K CoJiHLY 3Be3J HeNpaBHUIbHOCTH B IBHIKEHWH, BHI-
3BaHHble HEBUAUMBIMH NJIaHETaMH, HaCTOJIbKO 3HAUHTENbHEI,
4YTO MOryT ObIThb OGHApy)KeHbl COBPEMEHHBIMH CpeNCTBaMH
HabmofeHUs1. Y GoJlee Ke NaJleKUX 3Be3]] Pas3jHyUThL 3TH He-
IIPaBUJLHOCTH MPOCTO HEBO3MOXKHO. K TOMy Xe najeko He
Bce 3Be3/lbl 00/1afaloT MJIaHeTOOGPa3HbIMU TEMHBIMH CIyT-
HHKaMH.

BuyTtpu ucnosunuckoil chepn ¢ nentpom B CosHue U pa-
AYYCOM CeMHafllaTb CBETOBHIX JIeT HaXOAWTCs B obuief
CJI0OXKHOCTH TpuAuath BoceMb 3Be3l. Cpexum HHUX, KpOMe
CosiHua, TONBKO TPY 3Be31bl HaBepHsiKa 06/1afaloT MJaHeT-
HBIMH CHCTeMaMH. [IBe U3 3TUX Tpex 3Be3J AOCTYNHBI HEBO-
opyeHHoMY ria3y — 3Be3zia 61 JleGens u 3Be3nia B CO3Be3-
ouu 3MeeHocua, 3navawasics mnopx Homepom 70. Bugumasd
SiPKOCTb UX, MpaBJa, HeBesJMKa — OKOJIO - 3Be3gHoil Be-
nnuuHbL. [Tonpo6yiiTe oThIcKaTh 06e 3Be3abl HA He(e U B3IJsl-
HUTEe HAa HUX B GUHOKJb — MOXeT ObiTb, OTTYAd, U3 I1yOUH
BcesnieHHOH, ¢ MOBEpPXHOCTH KaKkoH-HHOYAbL HEBHUIHMOH Ijia-
feTsl, TakxKe ycrpemien Ha CoJiHUe ONTHUECKHH HHCTPYMEHT
HeBEANMOro HaM pa3yMHoro cyuecrtsa. Beab pas obuta-
1eJefl TIaHeTHBIX cucreM 3THX 3Be3l Haule. CosHLe Kak
LeHTp MJIAHETHOH CHCTEeMBl JOJIKHO NpPEACTaBJSTh 3HAUM-
TeJbHBIH HHTepec. EcTb /M, OAHAKO, TaK CpPaBHHUTENBHO
6/1M3KO OT HacC ApYrHe «4esJOBEYECTBaA»?

JKusnb, no Buipaxenuto I'. A. Tuxosa, «siBjleHHe ymop-
Hoe». BO3HMKHYB H3 HeopraHu4eckoH NpPHPOABLI Ha Ompe-
LeJIeHHO!N CTafuu PasBUTHS TOH HJAU MHOH MJaHeThbl, XKH3Hb
3aTeM, MPUCNOcabauBasicb M BHIOH3MEHSsACh, LENKo Jep-
JKUTCs 38 CBOE CYLIeCTBOBaHHE,

[To onbITy 3eMHOH KU3HY MBI 3HaeM, Kak XKHBblEe Opra-
HU3MBl NpHCHOCabJUBAOTCA K BBICOKOH H HH3KOH TeMIe-
patypam, OrpOMHBIM JaBJIeHHAM ¥ HeoOblualiHOH pa3peikeH-
HOCTH aTMoceprl, K OTCYTCTBHIO BJaru WjiH, Ha060poT, K ee
H36LITKY, K OCJIENUTEJbHOMY OCBEILEHHIO M K IOJIHOMY OT-
CYTCTBHUIO BHJANMOro CBeTa.

1 Bce-Taku y KW3HHM €CTb IpaHHUB. )KH3Hb He MoxeT
6bITh 1OBCEMEeCTHOH. MHOrHe M3 MJAaHETHBIX CHCTEM [PYrux
3Be3[ JOJKHBI ObITb LEIUKOM HJIM U4CTHUHO HEOOHTaeMbIMH,
WIH, TOUHee, JIMLIEHHbIMH OPraHH4eCKOH JKM3HH.

Buipawmuiics cosetckuit actponom axkagemuk B. I'. ®e-
CEHKOB HeJlaBHO C/ies1ajl OPHEHTHPOBOUHBIH MOACUET BEPOAT-
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HOCTH TOTO, YTO B OKPECTHOCTSX KAKOW-HHOYHb B3ATOH Ha-
yraj 3Be3jJbl CYLIECTBYET KM3Hb. BoT mpuMepHbIdl XOI €ro
pacCyXaeHui.

JlonyctuM, 4to Kaxkaas 3Be3fa o6Jjanaer NJaHETHOH
cucreMoil. Tak Kak Ha caMOM fese 3TO HeBepHO, TO BbI-
YHC/I€HHAS] BEPOSTHOCTb OyIeT 3aBeIOMO MaKCHMAaJbHO
6OJIbIIIOH.

a5t CyecTBOBAHHSI XKM3HH Ha Kakoi-HuGyab miaHeTe
1e00X0MMO, uTOOH ee op6uta Oblna 6sH3Ka K KPYyroBofi.
ToJbKO B 3TOM clyyae TeMnepatypa Ha niaHere Gyfer npu-
MEDHO OJMHAKOBOH B TeyeHHe roja, Kak H BooGlle Kojuue-
CTBO I10JIy4aeMOro oT 3Be3[bl U3aydeHus. [Ipu CHIbHO BBHITH-
HYTHIX, KOMETOOOpa3HbIX OpOUTaX NJaHeTy, 06pa3HO roBopsl,
6yner «6pocaTb» M3 HecTepNMMOH Kapwl B JeleHSIIUH
xonof. CrenoBaTesbHO, HONMYCTHUMblE [JIS1 JKU3HM TPaHHIHI
TeMnepaTyp 6YAYyT NOCTOSIHHO HapyLIaThCsl.

KpyroBble uan 6/1u3kMe K HUM 1O (opMe mJaHeTHble
OpOUTHL BO3MOXKHBI TOJIBKO JJI1s1 OJYHOUHBIX 3Be3l. B aBoil-
HBbIX, @ TeM 6ojiee KpaTHBIX 3BE3IHBIX CUCTEMaX ABHKEHHE
MJaHeT, Kak [OoKasblBaloT pacuerel, OyAer HeoGbIYaliHO
CJIOXKHBIM,

[IpaBna, u Te niaHethl, KOTOpble 06GpallalOTCs BOKPYT
OIIMHOYHOH 3Be3/bl, He06A3aTeNbHO MOJXKHBI MMeTh KPYyro-
Bble OpPOUTHI — BCIOMHHUTE 0O CPABHHUTRNbHO BBITAHYTBIX
op6urax I[lnyrona, Mapca u Mepkypus, He ropopsi yxe 06
OpOHTaxX HEKOTOPHIX aCTepOH]OB.

IlpuHsaB Bce cKa3aHHOe BO BHHMaHHe, Mbl MpPHIEM K BHI-
BOJLY, 4TO TOJIbKO 0K0JI0 |0 MpOLEHTOB CYIIeCTBYIOILHX 3Be3]L
MOTYT UMeTb MJIAHeThl ¢ NOYTH KPYrOBHIMH OpOHTaMH.

B oroGpaHHoM TaxMM 06pa3soM MHOMKeCTBe 3Be3[ cJae-
IlyeT MPOH3BeCTH AaJsbHelilyio copTHpoBKy. OT6pocuM, Kak
HeMmoAXOAsIIMe, BCe THTaHTCKUe 3Be3abl. OHHM GBLICTPO TEpsIOT
CBOIO MacCy, H NMOTOMY HX CBETHMOCTb TaKKe CPaBHHTEJBHO
pesko uaMeHsiercs. CaenctBieM 3toro OYAYyT 3HauUTeJbHbIE
H3MeHeHHsl TeMIepaTyphbl Ha NMpHHaLJeKalUlUX UM IJaHeTax,
TO €CTb KaK pPa3 TO, UTO HEBBIHOCHMO MJs KHM3HH. 3HAUHT,
FUTAaHTCKHE U ApYyrue GLICTPO MEHsIOIINe CBOIO CBETHMOCTh
3Be3]bl He MPUTOIHBl A5 CO3AAHHUS U MOALEPKAHUS XKU3HH.
3aech roasATCa JMHIIbL TaKie «ypaBHOBeLIeHHbIe», CO CMOKOii-
HBIM H3JyueHueM 3Be3fbl, kak Hawe Cosnue. Tem cambim
¥3 oTOGpaHHBIX BHAuaJje 3Be3Jl MBI JOJIKHBl BBIAETUTL I
Aa/bHeHIIero pacCMOTPEHHS TOJAbLKO AECATYIO HX YacTb.
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He noagymaiite, uTo Tenepb Mbl MOAYUYHJIH BO BCEX OTHO-
wieHHsax 6eaynpeuHbie 3Be3fbl. OHH OAMHOUYHH H o6GJafaioT
CMOKOMHBIM, AOCTATOYHO IOCTOSIHHBIM H3JyyenneM. Jlomy-
CTHM [a¥e, YTO HX MJ1aHeTHble CHCTEMbl HAallOMHHAIOT HALY.
He Hna Bcex, OZHAKO, IJIaHETaX H B 3TOM CJyuae MOXKeET CY-
n1eCTBOBATh XKHU3Hb. Eciu miaHera oueHb OJM3Ka K 3Be3le
(kaxk, HanpuMep, MepkypHuil), TO Ha Heil CAULIKOM «XKapKO»
nas xku3uu. Econ ke oHa yepecuyp faneka oT 3Be3fbl (Kak,
Hanpumep, IlayToH), TO XH3Hb He MOXKET BO3HHKHYTb Ha
Heil H3-3a upe3BbIYAaHHO HU3KOH TeMmmepaTyphl.

B Hauleit cosHeuHO! CHCTeMe H3 JecsTd IaHeT (BKJIO-
vyasg noru6wui PastoH) Tonbko 3eMast o6jajgaer opraHm-
uecKUM MHPOM. 3HAYHT, rpy60 OPHEHTHPOBOYHO MOXKHO IPH-
HSAITb, YTO H3 BCeX IJIaHeT, HMEIOLIUXCsl Y OTOOPaHHBIX HaMH
3Be3J, TOJNBKO [AECATast 4acTb MOXeT OBITb HOCHTEJSIMH
JKH3HHU.

[IpencraBbre ceGe masee, 4TO HeKOoTOpas MJaHeTa pac-
NoJioxKeHa B «MOAXOLSIIEM» MeCcTe NJAaHETHOH CHCTEMHl H
obpalaercs BOKPYr CBOell «CMOKOHHOH» 3Be3[bl MO NOYTH
Kpyrosoit op6urte. Bce, kasazsochb OH, XOpollo, HO Macca
njaHeTsl 6/1M3Ka K Macce H3BECTHBIX HAM aCTepOUMAOB HJIH
xoTa 6bl JIyHE. DTO O3HAyaer, 4TO MJaHeTa JHLUEHA ra3o-
BOH 060JIOYKH — aTMocephl, a cJedoBaTeNbHO, U XKHU3HH.

He roputcs u npyras xpaiHoCTb — cauWKOM GoJsbluas
macca. Ha npumepe 3HakoMblX HaM nuaHer-rurantoB IOmnH-
Tepa, Catypua, ¥Ypana u HenrtyHa BHIHO, 4TO B 3TOM Cay-
yae mJjaHeTa B OCHOBHOM HJM IIEJIMKOM COCTOMT M3 rasoB H
ckopee nanomuHaer CoJHue, ueM 3eMJIO.

IpaHuuBl JONYCTHMBIX Macc — caMble XEeCTKHe H3 pac-
CMOTpEeHHBIX «rpaHuL xu3Hu». Ilo pacueram B. I'. ®ecen-
KOBa, TOJILKO OKOJIO | mpolleHTa Bcex o6pasyloluxcs rue-
au6o naaHer OyAyT o6JazaTh NPHUTOAHBIMYM I/ KHU3HA
MaccaMH.

[Toneemem uroru npousBefeHHOH copTuposke. HerpynHo
coo6pasuTh, 4TO TOJbKO OIHA CTOTHICSYHAsE JHOJS MepBo-
Haya/JbHO B3STHIX 3Be3L MoxeT o0/afaTb IJIAHETaMH, Ha
KOTODHIX €CTb OPTaHHYeCcKasi XKH3Hb.

INoBTOpsieM, uTO NMpHBEIEHHBIH pacueT JAaeT NpeyBeH-
YeHHbIH pe3ysbTar. Beab MBI HCXOAMJIHM M3 TOTO, YTO KaX-
nas 3Be3fia o6jagaer muaHerHo#i cucreMoi. Ha npumepe
6nvxkaiinx okpectHocteir ColHIAa BHAHO, 4TO Ha CaMoOM
JeJie MJaHeThl CYWECTBYIOT TOJBKO, NMPHOJIHXKEHHO TOBOPS,
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y 10 nmpouentos Bcex 3Be3i. Tak kak Hu CoJHle, HH €ro
OKPECTHOCTH HeJIb3sl CYHTATh YEM-TO HCKJIOUHTEJbHHIM BO
BcesieHHOH, TO TaKo#l e NPOLEHT MJaHeTHbIX CHCTEM MAOJ-
¥eH OBbITb H B JPYrux 0o6J1acTAX 3Be3ZHOr0 MHpa. 3HAUHT.
cKopee Bcero JHIIb MHJVIMOHHAsT YacTh BCeX 3Be3l OKpY-
’KeHa NJaHeTaMH, I'ie, MOXeT OBbITb, €CTh TO, YTO MbI Ha-
3LIBAEM XKH3HBIO,

DaxThl M10Ka3bIBAIOT, YTO KH3Hb — fIBJIeHHe pedKoe. DTO
BIPOYEM, HUCKOJILKO He yMaJssieT 3HaueHue KHU3HH KaK BHIC-
wel Qopmbl CylllecTBOBaHHS MaTepuH. BeAap 1eHHOCTH
B MHpe 3ayacTyi0 ObIBAlOT OJHOBPEMEHHO H PeNKOCTSIMH.
MoXHO CHOpPHTb O HEKOTOPHIX AeTasisix NpHBEJeHHOTo pac-
yera, HO ofllasi KapTHHA PacCNPOCTPAHEHHOCTH KH3HH BO
BcesnenHo#t faHa UM NpaBHIBHO.

JKusup — GoJsbliasi penkoctb. Ho Beab umcio 3Be3n He-
0603pUMO BeMKO. 3HAUUT, NMOYTH CTOJb Ke BENHKO H KO-
JINYeCTBO o6UTaeMblX MHPOB.

Moxer O6HITB, Llesecoo0pa3HO NJMAHETH C OpraHUuYecKoH
JKH3HBIO, B OTJIMUHE OT IJIAHET, e XKH3HH HeT, Ha3blBaTh
«3emaaMuy, Torpa cienyer NOAYEPKHYTh, UTO BCE NMPOBEIEH-
Hble BBIlIe PACCYyXIEHHSI OTHOCSATCS TOJBKO K 3eMasam. [1na-
HeT Xe Bo BcesenHo#i ropasno Gosblile.

OG OTKpBLITHIX [0 CHX TNOp INJAaHETHBIX CHCTEMAxX Mbl
3HaeM elle KpaiiHe MaJjo. TpynHO CKa3aThb, eCTh JH B 3THX
cHCTEMAax 3eMJIH.

[Tonpo6Hoe H3yueHHe MJIAHETHBIX CHCTeM GJM3KHX K HaM
3Be3] — 3afaua 6yaymero. O BHellHeM 06u4dKe H Xapakrepe
KH3HH TpefcTaBUTeNefl APYTHX «YeJ0BEYeCTB» MBI MOXKEM
MOKa BLICKA3bIBATh JIHIIb (DAHTACTHYECKHE H MaJic 4yeM 060-
CHOBaHHHIE NIpeAnosoxkeHnns. Ho CHJIB HAayKU W TEXHHKH Tak
6e3rpaHuuHbl, 4TO, OBITH MOXET, Korjaa-HuOylb Ye/JOBeK He
TOJNLKO HalifieT Apyrue 3eMJH, HO H, BOCMOJIb30BaBLIHCh
CBEPXCKOPOCTHBIMH (DOTOHHBLIMH paKeTaMM, COBEPIIHT Ha
HHX MeX3BEe3[HbIH NepeserT.

BECHOEROHHEIE 3BE3T B

B cepeante aBrycra 1596 rona Jasun ®a6punnyc, onun
M3 JIyYllMX acCTPOHOMOB-HabmiopaTenefl TOH 3moxw, usy-
yaj BuguMoe nBHxkeHue Mepxypus. IlosBasaschk nesamonro
nepen Bocxomom CouHLa, NJIaHETa Kasajach sIPKOH, He-
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MepLaiolllefl XeJTOBaToll 3Be3N0YKOH Ha (oHe co3Be3qHs
Kura.

Uro6sl BHISICHUTb, Kakoil NyTb OMHChbiBaeT Mepkypufi
cpenu 3pe3f, Pabpuuuyc M3MepHJ YIJIOBOE pAacCTOsiHHEe OT
IUIaHeThl 0 3Be3Abl 3-ii 3Be3[AHOH BEJUUYYHHE B CO3Be3JHH
Kura. Hukorzna panbiie ®abpuuuyc 3Toil 3Be31bl He BHAEI.
He Hames oH ee ¥ B 3Be3JHBIX KaTaJa0rax Toro BpeMeHH.

K xoHuny aBrycra G6JieCK HE3HAaKOMOH 3Be3lbl BO3pOC
6osiee yeM BJBOeE M 3Be3/1a JOCTUIMIA IPKOCTH 3Be3 1 2-1 3Be31-
Ho#t BenuuuHel. Ho 3atem B ceHrsibpe HeoGbIKHOBeHHas
3Be3Jla CTaJjia NOCTENeHHO «TaCHYThb», a B KOHIle Mecsua Y
BoBce OeccienHo Hucuesna. Ilpoucxoaunu 3TH yIHBUTEJNb-
Hble COOLITHA A0 H300peTeHHs MepBOro TeJsjeckKona, Koria
CUHTAJH, 4YTO MHUD 3Be3[ UCUePNbIBACTCH TOJIbKO TEMH 3Be3-
Iam4, KOTOpble AOCTYMHLl HEBOOPYIKEHHOMY IJ1a3y.

[Toutn 3a rox mo Toro xak [anumeil BnepBble HanpaBu
Ha He6O U3roTOBJIEHHBIH HM Teseckorn, B (eBpaJie 1609 rona,
®abpuuuyc CHOBa 3aMeTHJ HCue3HyBIUyio 3Be3ny. OHa
cHsiJia Ha NIPeXXHeM MecTe MOYTY TaK JKe, KaK H TPHUHAALAThb
JleT Hasaj:

Tak 6bla OTKpBITA NMepBas NepeMeHHasr 3Be3na.

B nacrosiiiee BpeMs 3aperucTpupoBaHo GoJsiee ABaANATH
THICSIY 3Be3J, M3MEHSIONIUX CBOH BUIUMBIH GJieck, CBOIO
ApKocTb. HecoMHeHHO, UTO OTKPHITA MOKa JHIb HEeGObIIAS
I0JIsT BCeX [JeépeMEeHHBIX 3Be3J], BXOASAUIMX B Hally 3Be3IHYIO
cucremy — anaxTHky.

IIpenynpexxjaeM Mano0CBeLOMJIEHHBIX B aCTPOHOMHH YH-
Tareself, YTO MepeMEeHHOCTb 3Be3J He C/elyeT MyTaTh C HX
mepuanuem. [locnenHee BHI3BAHO [BHXKEHHEM BO3AyXa HU
BIOJIHE CXOZHO C MepllaHHeM OrHeH KaKOro-HuGyAbL BHIY-
Moro usfanexa GoJsblioro ropoga. CiefnoBaTe/IbHO, K CAMUM
3Be3flaM MepLaHHe HHKAKOTO OTHOILUEHHS HE HMeEeT.

Yro xacaeTcs HacTOSIIHX M3MEHEHHH GJjiecka 3Be3f, TO
OHH MOTYT BBI3BIBATLCS pPa3HbBIMU npuunHaMu. OIHH U3 3THX
NPUYHH H3BECTHBl HOCTATOYHO XOpOIIO, APYyrue IoOKa elie
0CTaloTCd 3araJo4yHbIMH,

Mu He GynmeM paccMaTpuBaTh Te NepeMeHHble 3Be3MHl,
H3MeHeHMs BHAMMOro 6/ecka KOTOpPHIX BBHI3BAHHK I0OCTO-
POHHHMH A/ 3Be3fbl NpHuHHaMH. K HUM oTHocsTCs Tax
HasblBaeMble 3aTMEHHO-NepeMeHHble 3Be31bl. Kaxaasa us Hux
npencrasaser co60f NBOHHYIO 3Be3dy, TO €CTh, HHAYe rO-
BOPSI, COCTOMT M3 IBYX 3Be3/l, 00pallalolUuXCsi BOKPYr 06-

156



mero IeHTpa TaxkecTH. Ecnn cayuafiHo mIoCKOCTE OpOHT
0o6eHX 3Be3ll Hak/JOHeHa MOA OYeHb MAaJbiM YIJIOM K Jydy
3peHds 3eMHOro HabJiofaTesiss, TO MNOC/JAeIHEMY JOJKHO
Ka3aTbCsd, YTO MHOrAa OJAHA 3Be3ga 3aTmeBaeT coboil
Ipyryio.

OGe 3Be3/ibl PaCroJoXKeHbl Tak 6JU3KO APYT K APYTY, UTO
FJla3 aCTPOHOMa MX B OT/e/NbHOCTH He pasnuuyaeT. OH BHANT
AYIIb ORHY 3Be3Ny, MNepHONHYEeCKH H3MeHSIOLYI0 CBOM
6aeck. OueBHAHO, MUHUMYM OJlecKa HacTymaeT TOrAa, KOraa
MeHee sIpKasl 3Be3/la 3ac/JOHseT CBoero GoJsiee SIPKOTO
cocea.

XoTs cpeny 3aTMeHHO-NEpeMEHHBIX 3Be3J eCTh YHUKAJb-
HbIe 3Be3JHbIE [1aPHl, XOTS HEKOTOPHIE AETaNd KosuebGaHus ux
GiiecKa elle He BMOJIHe BBISICHEHBI, B OCHOBHHIX CBOHX uep-
Tax OHM He TPeACTABJ/AIOT CO0Oi 3arajku AJs COBpPeMeH-
Horo actpoHoMa. ITosTroMy MHl o6paTuMcs K TakuM Nepe-
MEHHBIM 3Be3laM, M3MEHUHBOCTb 6JleCKa KOTOPHLIX BhI3BaHA
He ONTHYECKMMH, a (u3udyecKHMH npuuunHaMu. K ux uucay
ApHHA/NeXaT Npexae Bcero medeumsl.

FnaBHBIM TpeAcTaBUTENEM 3TOrO THMA «OECOKOHHBIXY
3Be3q siBJsieTcst 3Be3fa O ([enbra) u3 cospesgus lledes.
Ee otkpbln B 1784 rony /o6uTeb aCTPOHOMHY TIJ1YXOHEMOH
toHoma [xon TI'ynpaiik, o6safaBLiMii HCKJOUUTENbHBIMH
MaTeMaTHYeCKUMH CMOCOOHOCTSMH.

UTo6Hl Jyullle NpeAcTaBUTh ceGe, Kak MeHsierT CBOH GJieck
nepeMeHHasi 3Be3fa, nocrpouM rpadux. Ha ropusonrasns-
HOM ero ocu GyaeM OTKJAaAbIBaTh BpeMsl (MOMeHTHl HabJio-
HeHHsI), Ha BepTHKAJbHOH OCH — HabJ/I0JaeMyl0 sSpPKOCTb
3Be3/lbl, BEIPAXKEHHYIO B 3Be3[HLIX BeauuuHax. Torma KoJe-
Gauus OGsecka 3Be3gwl O lledes wuzoGpassTcs nuaasHoil,
BOJIHOOGpa3HOi KPHBOI.

ITepBoe, uto GpocaeTcs B rjas3a, 3T0 CTpOras MepuOaHY-
HOCTL B M3MeHeHuu Osecka. Uepes kaxnele 5,36 cyTok
Henbra ledes mocturaer MakcuMyMa 6Jecka, ¥ TAKOH Ke
IPOMEXYTOK BPeMEHH OTHAEJsieT MOMEHT, KOTa 3Be3la CTa-
HOBHUTCS HauMeHee SIPKOH.

Bce «Bosnbi» KpuBoil 6/ecka Tak NOXOXKH OQHA Ha APY-
TYI0, YTO WX BMOJHe MOXXHO OOBENHHHTb B HEKOTOPYIO
CpemHOl0 KpuBYylo G6/ecKa, TO €CTb paccMaTpuBaTh, Kak
MeHsieTcs sipkocTb O Lledes B TeyeHHe ONHOTO MepHona.

BoablnHCTBO 1edens XapaKTepH3yeTCsl CPaBHUTENbHO
GricTphiM pocToM 6secka M ropasjo 6oJiee MENJIEHHBIM ero
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&Eneck ymeHbluenueM. Ho ecTb u
i [ TaKHe, KpHBbie 6JecKa Ko-
/ \ TOPHIX HMEIOT BIOJIHE CHM-
\ MEeTPHUHBIH BHI.
/ \ Y HekoTophix uedeun
/

\ Ha BOCXOASIEH HIM HUCXO-

\ Asilledl  BeTBAX  KPHBOM

6snecka HaGJIOAIOTCS CBOe-

=T ob6pasHsle rop6el, pacmnoJso-

JKeHHe KOTOpbIX, OKa3hl-

Gpema  BAETCs, CBSI3aHO C NepHO-

. . oM  Hu3MeHeHHs OJecka

Tax menser ceoti 6aeck d Leges. 3Be3gbl. Y  IepeMeHHBIX

3Be3], NOXOXHX Ha 3Be3ly

8 ILledes, BcTpeualores me-

pHOIBl NPOJOKHTENbHOCTBIO OT OIHOrO MO LIeCTHAEeCATH

nHeit. Oka3blBaeTcsl, BrepBble Top6 TOSIBIsETCS B HHIKHeH

YaCTH HUCXOAsllell BeTBH KPHBOIl Gsecka Tex uedenn, y Ko-

TOPHIX NePHOJ HeMHOrHM GoJiee IIeCTH JHe#. 3arTeM, C yBe-

JIHUeHHeM nepuosa, rop6 mpoABUraeTcs Mo KPHBOH H MOTOM,

nocsie mepuojga B JeCATb AHeH, KaK Obl «IepeBajHBaeTcs»
Ha BOCXOJSILLYIO BeTBb KPHBOH.

Mel ykasanu Ha 3TH TOHKOCTH JJISI TOTO, YTOGB! MOAYEPK-
HYTb CJIOXKHBIH XapakTep nepemeHHoctH uUedenn. Jliobas
TeopHsl, MpeTeHayllasi Ha oGbsCHEHHe NPUUYUH H3MEHEHHS
nx GJjecka, [o/M:KHA OOBSICHUTh H 3TH AeTasu.

AMnnuryna, uau, MHade roBopsi, pa3max, KoJieGaHuit
6/ecka 1edeus CpaBHHTEJNbHO HEBeJHKa — MOpPsiAKa ONHOU
3BE€3[IHOJ BEJIHYUHBI, 3aMEeUeHo, YTO C YMEeHblIeHHeM aMIIH-
TYZABl BO3pacTaeT YUCJAO H3BECTHBIX B HacTosiliee BpeMs
netenn. BecbMa BO3MOKHO MO3TOMY, UTO HMEETCSI OTPOMHOE
MHOXKECTBO CJIeTKa «MHTaloLuX» LedeH], He3HauuTe/bHble
KosneGanusa 6/ecka KOTOPBIX ellle He OGHapy:KeHHI.

B co3Beanuu JIupel ecTb He3aMeTHasl [/l HEBOOPYIKEH-
HOTO IJia3a 3Be3]I0YKa, MeHsiollass cBoi G6JIeCK CXOJHO CO
3pespoit O lledesi, HO C ONHHM CYLIECTBEHHBIM OTJIHYHEM:
koneGanus ee GJiecka COBeplUIalOTC TOpasfno OHICTpee,
¢ nepuogoM Bcero B 0,57 cytok. 3Be3mouka 3Ta 0603Ha-
yaercst 6ykBamu RR u Bo3rsaBssier co60i Kaacc Tak Ha3H-
BaeMbix KOpoTKomneprHomuueckux iedeud. 3se3ns tuna RR
JIupbl MeHsiioT GJieck ¢ MepHOJaMH OT MOJYTOpa YacoB JO
OOHHUX CYTOK.
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He noayaalite, uto paspgenende uedeni Ha Ase rpyn-
Mbl — KOPOTKOMEPHOAHYECKHE H AOJroNepHoAniecKHe — eCTb
yuCTO (opMmaabHas onepauusi. OkasbiBaercs, HeCMOTPsl Ha
CXOACTBO B Xapakrepe H3MeHeHus GJsecka, o6e Tpynmbl
uedena pasnHyalOTCsi, ¥ NPUTOM BeCbMa CYIIECTBEHHO,
B JPYTHX CBOMX KayecTBaX.

Honaronepronnyeckue uepensbl — 370 CBepXTHTAHThI, Be-
Juyaiiline U3 H3BECTHBIX HaM 3Be3d. 3Be3anl Tuna RR Jlupsl
VCTymaoT HM B pa3Mepax, XoTs B cpaBHenun c CosHLEM
TakXe BBINIAAAT HCHoMHHaMH. UeMm Kopoue mepuon H3Me-
neHus1 6necka, TeM ropsiuee B cpenHem uedenna. ITosromy
KOpOTKOnepHoauyeckue ledenapl SBAAIOTCS TOPAYHMH TH-
TaHTCKHUMH 3Be3JaMHu.

B 1912 roay OblIO OTKPHLITO 3aMeuaTesbHOE CBOHCTBO
uedenn. OxasbiBaercs, yem GoJblle cBeTa H3ayuyaer Hedeu-
la, TeM NPONOJIKHTeJbHee NEpHOoJ H3MeHeHHs ee Giecka.
Ecnn yyecTp, UTO CBETHMOCTb 3Be3[bl CBSI3aHA C ee Maccoil
(o6e BeJHYHHBEI BO3PacCTalOT OJHOBPEMEHHO), TO MPHXOIHM
K BLIBOJY: YeM MaccHBHee ILedeuga, TeM MeAJeHHEE KO-
nebJeTcs ee sIPKOCTb.

CBsI3b M@X/y CBETHMOCTbIO lledeH] U HX NMEePHOAOM BBI-
paxkeHa oyeHb uerko. ITo rpacduky, usobpaxaiwlemy 3Ty
CBA3b, MOXHO, 3Has INepHOJ H3MeHeHHs1 OJiecka uedeHidl,
HaliTn ee cBeTuMocTh. CpaBHUBAs Ke BUAMMBIH 6JecK 3Bes-
JBl C €2 CBETHMOCTbIO, TO €CThb C TeM KOJIHYeCTBOM CBeTa,
KOTOpOe 3Be3/la Ha CaMOM JieJie H3/y4aeT, JEerko BEIYUCAHTD
paccTosiHMe OO 3Be3[bl.

B stom Besukas poap ledeus, NOMOramolixX BLISCHUTD
KOHTYDHl CTPOEHHsI 3Be3flHOro MHpa. Beab OOGBIYHBIM, TpH-
FOHOMETPUYECKHM IyTeM MOKHO M3MEpPHTb pacCTOsHUe
TOJNBKO JO CaMbiX GJM3KHX 3Be3[l. 3Be3lbl, yoaleHHble OT
3emsn Ha paccrossHue GOJblIE CTa CBETOBHIX JIE€T, MpPH ee
o6paienuu Bokpyr CoslHIIa CMeLIaIOTCs TaK He3HAUUTENBHO,
u4TO0 OGHAPYXKHTb 3TH CMElLIeHHsl MOKa HeBO3MOXKHO. A le-
thenabl BUAHLI C OTPOMHBIX PACCTOSTHHH M MX NMepHOLHYECcKYe
«MHTaHHSA» 3aMeTHbl OTJIHYHO. CTOHT TOJIBKO ONpefeHThb
MPONOIKHTEIbHOCTb TAKOTO «CBETOBOTO CHTHAJsa», U 3ajaua
nouTH pellleHa. BHUKHCAHTL B 3TOM C/yyae paccTosiHMe 10
nedeunb — AeJO HECKOJbKHX MUHYT.

Eme B 1952 rony yueHble MpPEAMOJOXKHIN, YTO 3aBHCH-
MOCTb MeXJy nepuojom uaMeHeHusl Gnecka uedenn M ux
CBETHMOCTBIO OnpejiesieHa HeTouHO. B cBa3u ¢ 3tum Bos-
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HHKJA UIMpOKAash AMCKYCCHS, OXBATHBILAS aCTPOHOMOB MHO-
I'MX CTpaH. 3aMHTEePECOBAHHOCTb aCTPOHOMOB B JIAHHOH Mpo-
GsieMe BMOJIHE NOHSATHA: €C/IM YKA3aHHAY BHIIIE 3aBUCHMOCTD
yCTaHOBJIEHA HENpPaBUJIbHO, TO OIMGOUHBI U BCE PACCTOSHHUS,
HaiifeHHble MO HedeHnaM, a CJeJOoBaTeNbHO, HEBEPHB H
Hall{ MpeJCTaBJeHHs] O PAacCTOSHUAX A0 TaJakTHK U 00 HX
pa3Mepax.

CoBeTrcKHe aCTPOHOMBI, IPOBES TlIATeJbHOE UCCIEN0Ba-
HHe BOMpPOCa, MPUILIH K BHIBOAY, UTO BCe PACCTOSIHUS GBLIM
olM6GOYHO MpeyMeHbleHbl B nesatopa pasa. [Ipobnemy sty
elile Hesnb3s, OJHAKO, CUHTATb OKOHUATEJbHO pelIeHHOH.
B03MOXHO, 4TO B Pa3HBIX 3BE3LHBIX CHCTEMAX CBSI3b MEXIY
nepHooM H3MeHeHHs G6jecka Lededf H HX CBETHMOCTBIO
HMeeT pas3JuuHbii XapakTep. EcTs ¥ JApyrie NpHYHHH,
OCJIOKHAIOIKe pellleHHe Bormpoca. Tem He MeHee uHedeHabl
3aC/yKEHHO Ha3hIBalOT «Maskamy Bcenennoit». Hamu 3na-
HUsl 0 Bcesennolt 6bliy Gl HaMHOTO CKpPOMHee, eCiu Obl
3TH «MasikH» He IOMOTaJH OPHUEHTHPOBAThHCS B Oe3MOHHBIX
ray6HHax MUPO3AaHus.

[naBHOe, mnoxanyl, pas3iHude [OJTONEPUOIHUECKHX
nedenn u 3Be3x tuma RR JIupel 3akmiovaercs B Hx npo-
CTPAHCTBEHHOM pacnoJsioxeHnuy. [lonronepuonuyeckue nege-
HIbl XKMYTCH K cpeaHeil gauHuM Mieunoro Ilytu. 3o
O03HauyaeT, YTO OHY KOHHEHTPUPYIOTCS B 3KBATOPHAJbHOH
niaockocth Tlanaxtuku. Koporkonepuosnueckue uedeunsl,
Hao6opoT, pa3bpocaHsl o BceMy He6y. B npocrpaHcTBe oHU
oGpa3yloT HeuTo BPOAE HCNOJMHCKOrO LiapoBoro obJiaka,
GKYTHIBAIOLIEro Hally 3Be3[HYI0 CHCTEMY.

Uto6rl pa3o6paibCad B NpHUMHAX H3MeHeHHs1 OJecka
nedens, Hafo o6paTHTbCS 3a NMOMOLUBID K CIEKTPaJbHOMY
ananusy. OfHAKO B NAHHOM CJyyae CHeKTpol ledeua He
NpPOSICHSAIOT, a CKopee 3aTeMHAI0T npo6aeMy. OHH CBHIETE/b-
CTBYIOT O ¢aKTax, KOTOphle He BCerja ynaercsl XOpoLlo CBS-
3aTh APYT C JAPYroM.

Ha npuBefeHHOM 3[eCh pUCYHKe MOK33aHBI TPH KPUBLIE,
Bepxusit HaM yKe 3HaKOMa — 3TO KPHBAs U3MeHeHHs 6JiecKa
uedpenabl (B aHHoM cayuae 3e3nbl 1 Opaa). CpenHsis Kpu-
Bas — 3T0 TpadUK H3MEHeHHs JyuyeBOH CKOPOCTH, TO eCTb
CKOpOCTH 3Be3[bl BOJb Jyuya 3peHus. Ee MOXHO uaMmepsThb
[0 CMEIEHHI0 TEMHBIX TMONepPeuHbX JIHHHA B CIEeKTpe
3Be3nnl. [ais HixkHero rpadyuka Ha BepTHKAJIBHOM OCH OTJIO-
JK€HBl JIyueBble CKOPOCTH CO 3HAKOM «-» (miaoc) —B cay-
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Kpussie, xapaxrepusyroujue ceoticrea yegpeud,

yae yJaJIeHHsl MOBEPXHOCTH 3Be3Abl H CO 3HAKOM «—>» (MH-
HYC) — B Cjyuae ee NpUGJIMKEHMUS,

Huxunit rpadux sBAsSETCS MOYTH TOUHBIM 3€PKaJbHBIM
OTpaxieHHeM BepXHero. 3HauyuT, B MaKCUMyMe GJiecKa CKO-
pocTh NpUOAMKEHHs 3Be3Jbl CTAaHOBUTCH HauboJbluell, a B
MHHEMyMe 6JecKa 3Besfa KaxkeTcsl HauGosee GHICTPO yAa-
Jsomeiicss oT Hac.

[To cnekTpy MOXHO TakXKe y3HaTh, KaK H3MEHsETCS
Temnepatypa uedeun. Oxasanoch, YTO B MOMEHT MaKCH-
MyMa Onecka luecdensa HauboJiee ropsiua, a MHHUMyMy ee
6Jiecka COOTBETCTBYeT H HauMeHbIasi TeMneparypa. [lo zem-
HBIM MacuitaGaMm koJeGaHusi TeMuepaTypbl Ledena BecbMa
3HayHTeNbHbl — HX amnautyaa pocturaer 1000 rpanmycos.

Kaxk o6bsicuuth Bce 3TH (QaKTh?

Belto npeanpuusaTo HECKOMBKO MOMBITOK CO31aTh TEOPHUIO
nepeMenHoctu uepen. B Hacrosiiee speMsa HaHOOJee npaB-
lonono6GHa runoresa, cyuTaiollas LedeHIb MyJbCHPYIOLIM-
MH 3Be3mamu.

MpencraBbre ce6e UCMONMHCKUI Pa3peXeHHbI rasoBbiil
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11ap, KOTOpPHIH CTPOro NepHOAMYECKH TO CXHHUMAETCs, TO pas-
nysaerca. Korga uedenfia uMeer HauGoJbliHe pasMephl,
TeMnepaTtypa ee NOBEPXHOCTH HaWMEHbllas, ¥ 3Be3lla Haxo-
nuTcs B MHHHMyMe cBoero Osecka. HaoGopot, cxkumascs,
3Be3Jla pasorpeBaetcd, U SIPKOCTb ee BO3pPacCTder.

ITo xpuBO# sNyuyeBEIX CKOpoOCTeil MOXKHO HafiTH, KaK Me-
HfAeTcs paaumyc Uedenabl Npu ee myabcanuu. [losyuaercs,
4TO JJIsI OTPOMHOTO MHOXKeCTBa ledeH] HX pamguyc H3Me-
HseTcss HAa 5—10 nmpoueHToB cBoeli cpeanell Benuuuuu. Ho,
BONPEKU TOH KapTHHE MyJbCaLUU, KOTOPYIO MBI TOJBKO YTO
HapucoBalM, paiauyc Uedeuabl, BHIUMCJIEHHBIH MO KPHBOM
JIyUEBBIX CKOPGCTeH, OKa3blBaeTCss HaHMEHbIIUM He B MO-
MeHT MakcuMyMa ee 6/lecka M HauGoJblUUM He MPHU HaH-
MeHblUIeH APKOCTY 3Be3fbl, a B Apyrue MoMeHTH. UeM 310
00DbsICHAETCS, NMOKAa Hen3BeCTHO, Moxet GbITh, MOBEPXHOCTD
nedeua H ux atmocdepa nyJbCHPYIOT NO-PAa3HOMY, HO TOTAA
HaJlo HalTH 06'bsICHeHHe U 3TOMY cTpaHHOMY (dakTy. HMcuep-
NbIBaloillasi TeOPHsI MEPEeMEHHOCTH Hedeu] noka He Co3JaHa.
K coxanenuto, npuuuHbEl MepeMEHHOCTH APYTHX TUIIOB 3Be3[,
ellle MeHee H3BECTHHI.

PaccmorpuM, HanmpuMep, Tak HasblBaeMble JOJITONEPUO-
JuyecKie nepeMeHHble 3Be3bl. IMEHHO K 3TOMY KJjaccy H3-
MEHUYHMBBIX 3Be3Jl OTHOCUTCS 3Be3fa u3 co3Be3nus Kura,
oTkphiTag Pabpuunycom,

Kpusble Giecka go/ronepHoaiyeckux nepeMeHHBIX 3Be3]
MOX0XH Ha Kpusble Ledeun. Ho nepuonw nsmenennii 6aecka
37ech Apyrue, ropa3fo 6oJiee NpoJoJIKUTEIbHbEIE — OT CTa
Ito Thicsiun AHell. [opa3no GoJblue U aMNAUTYIbl H3MEHEHHS
6necka —y JOJITONCPHOAHYECKUX MepeMeHHBIX 3Be3]] OHH
JNOCTHTalOT B CpefHeM MOYTU MATH 3BE3[HBIX BEJHUYH.

3Besga Pabpuuuyca, HasBaHHas Mupo#i, uau ¥Yausu-
TeJbHOH, B MakcuMyMe 6jecka HMeeT SAPKOCTb 3Be3fbl 2-i
3Be3[HOH BEJHUHHBI, @ B MHHUMYMe 9-if 3Be3[IHOH BeJHUHHHI.
Wuaue rosopsi, KoaMuuecTBO CBeTa, H3JyuyaemMoe 3Be3[o0H,
MeHsSleTCsl NPy 3TOM B ILECTbCOT ABaAUAaTb MATb pas!

Bce Mupuabl (Tak Ha3bIBAlOT 3Be3/Jbl, MOXoxXue Ha Mupy
Kura) sIBASIOTCS KPAaCHBIMH XOJIONHBIMHM THraHTaMH. BoJib-
Hias J0JSl MX H3JIy4eHUH He BOCIPHUHUMAETCS YesOBeYeCKHM
r1a3oM — MUPUAbl B H300M/IHH HCNYCKAOT HH(QpPakpacHLie
Jyuy,

B cnektpax waG.aioonaioTca 3arajoOyHble CBeTJble JIHHUH,
npUHaAJexallye BOLOPOLY U HEKOTOPHIM MetajnaM. OHu
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BEI3BaHB 06/1aKaMH paCKaJeHHOro BOAOPOAA M NMapaMH Me-
TaJ/JIOB, H3BEpraloluXCs H3 TopsuYuXx HeAp MHUPHL B HX
XoJI0fHYI0 aTMocdepy.

[TosHoro oGbACHEHHS NEePEeMEHHOCTH MHPHA ellle He
AaHo. Bo3MOXKHO, 4TO MHPMABI, Kak U uedeH/bl, ABJSIOTCS
nyJabcupyomyMn 3sesgamu, Ho ans o6bscHennsi Bcex oco-
GeHHOCTell MUpHJ ONHOH nyJbcauuu Hegocratoudo. [lo-Bu-
JNMMOMY, YaCTHUHO 6J1eCK MHPHA KOJeGJMeTCs U3-3a NepHOLH-
yeCKHX IOMYTHeHMI ux atMmochep. Kpome Toro, HekoTopyio
poJib BO BCEM 3TOM UTrpalOT pacKaJeHHble BOLOPOJHbIE Mac-
Chbl, MIOBHILIAIONINE CBETHMOCTL 3BE3/bl.

Bneck GosbliHHCTBA NMepeMeHHbIX 3Be3[ MEHSIETCsl TaK
Xa0THUHO, YTO Kakoi-1160 NepHOAUYHOCTH YJIOBHUTb B 3THX
HN3MEHEHHSX HeBO3MOxHO. MX Ha3pIBAIOT HenpaBHJIbHBIMH
llepeMeHHbIMH 3Be3[aMHu.

Y HeKOTOpHIX MepeMeHHHIX 3Be3Jl, MEHSIOWHUX CBOIO BUIU-
MYIO SIDKOCTL C NepPBOTrO B3IVISIAA XAOTHYHO, NMPH TIIaTelb-
HOM H3Yy4yeHHY OOHAPYKHUBAIOTCH HUHOTAA MNPHU3HAKU HEKO-
TOpOil, NpaBaa, HEMOCTOSIHHON NepHoauyHoCTH. Takue 3Be3 bl
06pa3yioT Kjacc NoaynpaBUJbHbIX NlepeMeHHbIX 3Be3/.

Bor nepen BamMu THNMYHBLH NpeACTaBUTENb 3TOTO Kjaacca
3Be3 — 3Be3fia beresbreiise, sapJasiollascs Ia1aBHOH B Co-
3Be3guu Opuona. Ee momepeuHuKk B TPUCTA NATHAECSAT pas
6oJibllle COJIHEUHOTrO, ¥ 3TOT XOJOAHBIA KpacCHBI TUraHT
XaOTHYHO NYJIbCUPYeT, BO3MOXKHO MEHsl He TOJbKO CBOU
pasmepsl, HO 4 GopMmy.

B cnektpe Deresbreiise BBHIeNsIOTCS JMHUM KaJbllud,
NoXoxye Ha Te, KOTOPHLIE H3JIYYalOT COJIHEUHble MpOTyOe-
paHuel. JpKOCTh HX TAK BEJMKA, YTO, MO-BUJMMOMY, OBEpPX-
HocTh Deresbreiize nsioTHo 3akpeiTa nepenseTanolEMUCH
B ee arMocdepe HCNONUHCKMMH NpoTyGepaHlamy.

IToaynpaBuibHble MepeMeHHble 3Be3[bl pa3OuThl HA psf
NOJK/NAacCOB, NepedyHcaeHHe KOTOPBIX Obljo OBl 1J1s1 4MTa-
TeJIs, BepOsITHO, yToMuTeabHbIM. M 6€3 Toro eMy mpuilioch
NO3HAKOMHUTBCS C MHOXKeCTBOM (DakToB, IIOKa elle He CBA-
3aHHBIX KakoH-HMOyHb eanHoli Teopuelt. Co3manue Takoi
TEOPHH — HacyllHasl 3ajaya COBPEMEHHOH 3Be3[HOH acTpo-
HoMuy. I[Tpuunnbl n3aMeHeHus 6Jecka 3Be3[ PaHO UM NO3LHO
6ynyT HakmeHuI.

Mu yxe HasbiBaaum uedeuinl «MasfkaMu BcenenHof»,
Tgxoe HAHMEHOBAaHHE BIIOJIHE MOXKHO OTHECTH -U K HEKOTO-
PHIM NpyruM mepeMeHHbIM 3Be3[aM, Y KOTOPHIX H3 HaG6JIQ-
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JeHufl nerko HaXOAHTCA CBeTHMOCTb, a MO CBETHMOCTH H MX
paccrosiune oT 3emau. IlosToMy, He 3Has npuyuH, 3acras-
JSIOWHX 3Be3Jbl MEHATH CBOH 6J/1€CK, BCE K€ MOXKHO HCIOJIb-
30BaTh llePEMEHHbIe 3Be3/bl AJ15 H3YyueHHs cTpoeHus [anak-
THKH.

Ilono6uast Tpymnoemkass paGora Obljia BBEINOJHEHA H3-
BECTHBIMH COBETCKHMH YyueHbIMH npodeccopamu b. B. Ky-
KapkuueiM ¥ I1. T1. Tlapenaro B Teuenue cemu Jer, ¢ 1942
no 1949 ron. K ananoruynbim BeiBofam npuuen B 1944 rony
1 amepuxaHckuit actpoHom DBaage.

Hawa 3Besnnas cucrema — [anakTika — npeacrasisier
co601i CI03KHYI0 CMeCh pPasJIMYHbIX MoacucTeM. [losronepuo-
nvueckue uedeungsl o6pasyoT, HanpuMep, MJAOCKYIO MOACH-
CTeMy; Kak y¥Ke rOBOPUAOCb, BCe OHY KOHLUEHTPHPYIOTCS
B 3KBaTopHanbHoil miockoct I"anaktuku, Hao6opot, 3Be3nbl
tuna RR Jlupw cocTaBasiioT B cBoefi COBOKYMHOCTH cdhepH-
YeCKYIO MOJACHCTEMY, KaXKYILYIOCS CO CTOPOHBI OTPOMHBIM
OYeHb pa3pexeHHbBIM CdepHyeckuM poeM. HaxoHen, ecTb
00DbeKTH, o6pasywllide B [ a1akTiKe NPOMEXKYTOUHblE MOJ-
CHCTeMbl Pa3JIHUHOM CTeneHH cxkaTus., K UX uucay oTHOCAT-
Cd, HanpuUMep, 3HaKOMble HAM MHPHABI.

B kaxyumemcs xaoce 3Be3nn ['anakTHky BhIsSIBIEHa CTPOH-
HocTb. Kax bl THI ee 06BEKTOB BXOAUT B KaKyl0-HUOYIb U3
OnpefiesieHHbIX MOJCHUCTEM, YTO, KOHEUHO, HeJb3ss CUHTATh
cayvaiiHblM, Pacnpenesenye 3Be3H, 3Be3[HBIX CKOMJIEHHH H
TYMaHHOCTeH M0 MOACHCTEMAaM, HECOMHEHHO, CBSI3aHO C HX
BO3HMKHOBeHNeM H 3BoJiouned. Ho BhICKasare Takoe
yTBep:KIeHHe, pa3yMmeeTcs, ropasjio Jerue, 4eM yCTaHOBUTh,
B UeM Ke MMEHHO 3aKJIYaeTcss 3Ta CBA3b,

B cBoux uccaenosauusix b. B. Kykapkuu npusen Beckue
I0Ka3aTenbCTBa TOrO, UyTO OO'bEKTH, BXoAsllue B chepuye-
CKHe MOLCHUCTEMBI, NpeACTaBAslOT Co0oit ropasfo 6oJee cTa-
pble o6pa3oBaHhs, 4eM Te, KOTOpbie 06pa3yloT NPOMEXYTOoq-
Hble U MJIOCKHe MoJcucTeMbl. B 3KBaTOpHAJNBHON MJIOCKOCTH
lanakTuku cKOHZeHcHpoBaHa W Auddy3Has maTepus — ra-
30BbIe H MblJeBble TYMaHHOCTH. HeBOMIbHO BO3HHKAET MBLIC/Ib
0 TOM, He ABJSeTCH JU 3Ta Matepus MepBOOCHOBOH 1A 3a-
poxieHuss B 6yKBa/JbHOM CMbIC/ie HOBBIX, MOJOLBLIX 3Be3L.

C apyroit CTOpOHbI, YHTEDECHO BbISCHUTD, H3 YEro M Kak
(opmupytoTCs 3BE3/b CHEPUHECKUX TOLCHCTEM.

Hanvrefiinee Hn3yyeHue «GeCNOKOHHBIX> IepeMEHHBIX
3B€3/l, HECOMHEHHO, NMpHBELeT K BaXKHEHLINM OTKPBLITHAM,

164



TAIIHB 3BE3THEIX BOIKIIIER

Henb Havasncs kak o6Gbiuno. Ha Boctoke u3-3a ropu-
30HTa TNOKa3aJCs ocCjemuTeNbHo sipKUi Kpaewmek CoJHIa,
M Yepe3 roJyaca Bcs MPUPOLa YNHBajach NMOTOKAMH KHUBHU-
TEJILHOTO COJIHEYHOT'O CBeTa.

Oxkono moaynaus ¢ CosiHlem 4TO-TO Tpousomio. Beerna
HeH3MeHHOe 1 CIIOKOHHOe, OHO BAPYT Kak Obl «IOJEPHYIOCHS
H crajo 3aMeTHo sipye. [lomauany, 3aHsiThle CBOMMH 3eM-
HBIMH JIg/1aM#, JIOLH He 3aMeTHJIM, UTo CTajJo HeCKOJbKO
xapue. Ho notoM B3ophbl Bcex oGpaTuuch K Hely.

Ha HeGe TBopusiock HeoObiyHOe. MensieHHO CKJIOHSISICH
K 3akaty, CoJiHLe HenpephBHO POCJO0, YyJOBHLIHO yBeJH-
uHBascCh B CBOMX pasMepax. Bce sipue, Bce ocsienuTesbHee
CTAHOBHJICS PACMyXaloOlUyil COJNHEYHBIH NHCK, BCE HECTEpPIH-
Mee cTaHOBHJAch yAyllamoliasi xkapa.

K koHuy nHs, KOTAa CONHEUHBIH AMCK CTas] MO Nonepey-
HHKY B cTO pa3 Oojblie BHAHMOro jauamerpa JIyHbI, Ha
3emsie HauaJH HCHOApSATbCS peky, MOpPS U okeaHbl. ['ycroft
packaneHHHi TymMaH HanoaHun armochepy 3eman. OH
CKpBLJI OT I'V1a3 MOC/AeHUX NpeACTaBuTesell THGHYINEro Yeso-
BeyecTBa NpofosKaBliee Oe3ynepxkuo pactu Cosuile.

[Mpouio eie Heckosabko yacos, ¥ CoJiHle, 3aKpEIB COGOMH
BeCb HeGOCBOJ, MOIVIOTHJIO yxKe O0e3XU3HEHHYI0 3eMJio.
UynoBHILHBIH BUXPh PACKaJIEHHBIX I'a30B IPOHeCCs Mo 3eMe,
cMeTasi BCe CJeIbl YHHUTOXKEHHOH UM OpraHHYecKo
YKH3HHY,

Pasgysmuce no pasmepos op6utht Mapca, CosHue 3a-
TeM HayaJlo ClajfaTh, OCBOGOKHAS HCHelNeseHHble UM ILIa-
HETHL. .

HapucoBannasi kapTuua «ornenHoit ruGenu» 3eman pac-
lIEHHBaeTCsl HEKOTOPBIMH GYpKYa3HBIMH acTPOHOMaMH Kak
npopoueckasi. OHy NBITAIOTCS YBEPHTh YeT0BEYECTBO, UTO Ta-
Kast KatacTpoduueckas Benbllika CoqHLIA paHO MM MO3XHO
o6s3atenbro npousoiaer. He HasbBas CPOKOB «OrHEHHOH
rubenns 3eMJH, OHH OCTABJSIOT YeJOBEYECTBO B MOJOXKEHHH
NPECTynHyuKa, NMPUrOBOPEHHOTO K CMEPTHOH Ka3HH, HO He
3HAWUIero cpoka ee ucroaHeHHA. UTo MoxeT ObITh yKacHee
Takoro noJoxenusi? CTOUT JHU CTPOUThL CUACTIHUBYIO KH3Hb
Ha 3eMJe, ecaM KaXAyl CEKyHAY MOXKeT NPOH30HTH Kara-
CTpoda? He Jsyume JiM, KaK 3TO COBETYIOT HEKOTOpbLIEe 3a-
PYGexHble mnpexpcTaBuTeNn UEPKBH, OGPATHTLCH HA NyTh
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«IYXOBHOrO CNTaCeHHs» M TMOCTAapaThC IMOCKopee mepe-
CeNUTLCS B MOTYCTOPOHHHUE MHD»?

Bomnpockl 3TH OKOJIO YeTBEepPTH BeKa Hazaj GhLIM MOCTaB-
JeHpl OYeHb OCTpo. M B Te BpeMeHa Ha HUX elle HeJb3sl
GbLJIO AaTh VIOBJETBOPUTENbHLIH 0TBeT. He Gblin H3BECTHHI
(hakThl, KOTOpble OBl y6enHTEeNbHO N0Ka3aaH OLIHGOYHOCTb
«ripopouecTB» 0 HeMuHyeMo# Bcnbliike Connua. Ho Teneps
Je70 oOCTOUT COBCEM HHaue.

Cpenu 3Be3] NeHCTBUTENBHO MMEIOTCH TaKHe, KOTOphble
nmepeXMBalOT HeBOOOPAa3MMO MOILHBIe MO Macuwrabam
BCMBIIIKH, ECIY BOKPYr HUX eCTh MJaHeThl, TO THOeNb Ku3-
HM Ha 3TUX IJIaHeTaX MpH BCMBIIKe 3Be3Jbl Gbl1a GBI HeUs-
6exHOH. BO3MOXKHO MO3TOMY, 4YTO OMHCAHHAs BhIle Kap-
THHA KOCMHYeCKOH KatacTpodsl rie-HUOYAb ¥ COOTBETCTBYET
neficreurenbHoctd. Ho Conuue, kak MBI cefiuac B aToM y06e-
JuMcsl, He MOXeT MPHHAAJNEKAaTh K YHCJY BCNBIXUBAIOUIHX
3Be3 .

3Be3[bl, NMepexuBalolliie MOUIHbIE BCHBILWIKH, Ha3bIBAIOT
HOBBIMY 3Be3famu. TpynHO, noxanayi, NPUAYMaTb IS 3THX
HeGecHBIX Tes1 Gosiee HeynauyHoe Ha3BaHHe. EXHHCTBEHHBIM
onpaBiaHUeM MOXKET CJAYKUTh TO, YTO B JPEBHOCTH BCNBIXH-
Balollye 3Be3[bl NeHCTBUTENbHO NPHHHMAJHUCh 32 TOJIBKO UTO
BO3LHKLINE, HOBblE 3BE3bl,

Ilcuxosiorusi IpeBHUX aCTPOHOMOB BIOJIHe MOHSITHA. B Te
BpeMeHa He6O CUMTa/JO0Ch BEUHBIM H Heu3MeHHbIM. MHorue
H3 aCTPOHOMOB [JPEBHOCTH pa3fensijid TO MHEHHe, UTO 3Be3-
Ibl SIBJISIIOTCSI CBOEOGPa3HBIMH CBETH/IBHHKAMH, NPUKpeNJeH-
HBIMHM K XpYCTaJbHbIM He(ecaM.

Jlerxo npeactaBHTb cebe H3yMJeHue ['Unnapxa, KOTOpHI#
Bo Il Beke no Hamefi 3pbl 3aMerus B co3pe3fuu Ckoprnuona
HEe3HAaKOMYI0 eMy HOBYyIO 3Be3ly. Eule yauButesbHee Gbla
I/t Hero, BeposATHO, ToT (akT, yrto, npobaucraB Ha Hebe
HeNnpoJOJ/IXKHTeJbHOe BpPeMs, HOBas 3Be3/la MOCTENeHHO Mo-
TyCKHeJsa, a 3aTeM ¥ BOBCe CKPhLI1acCh, Kak Obl pacTads B uyep-
Holi GeanHe HeOa.

dro nmpouclecTBHe Ha HeGe JO0KA3bIBAJIO, UTO U «HeGecas
H3MeHSII0TCS, a 3HAYHT, Y HHX ecTb CBOHCTBA, obulne ¢ 3eM-
Jieft, — TakoB OblJ BaXKHbIH (pHAOCO(PCKHH BHIBOJL H3 NEepPBOro
B EBpone na6/onennss HoBo# 3Be3/hl.

I peBuue kurafickue acCTpOHOMBI PEHCTPHPOBAJYU BCIbILLI-
KM Ka)XIoii HOBOM 3Be3fbl. «[lorocTuB» HeNpOmOJIKHUTENb-
HOe BpeMsi Ha Hebe, yAMBHTE/bHbIE 3BE3[bI HCUE3AJH, HMEH-
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HO NMOSTOMY KHTafilbl KaXXAyi0 HOBYIO 3Be3Ny HasblBajH
3Be3[I0H-TOCTheN.

B 1572 rony B co3se3auu Kaccronen BenbixHyja sipkas
HoBag 3Be3na. Ee Ha6/0nan U3BECTHBIH AaTCKHil acTPOHOM
toro BpeMenn Tuxo Bpare. flpkocts 3Be3nn Ghlna Tak Be-
JINKA, YTO NepBOE BpeMs ee MOXKHO ObL10 HaGaoaaTh HaKe
LHEM, TNpH TNOJHOM COJIHEYHOM CBeETe.

[Tpo6nucraB Ha He6Ge OKOJIO MOJyTOpa JeT, 3arafouHas
3Be3sia Tuxo Bpare ucuesna. Ero cyeBepHbie COBpeMeHHHKH
paclnycTHIu CAyX, 4YTO [OsIBJ€HYue TaUHCTBEHHOH 3Be3[bl
6bLIO CBAI3aHO C KPOBaBo#l Bap(OOMEEeBCKOH HOULIO.

Hinu Beka, Bpemsi or Bpemenu Ha HeGe BCHBIXHBAJHU H
3aTeM noracaJu sipkue HoBble 3Be3nbl. [locnenneit u3 HHUX
6bls1a HOBast 3Be3/1a, BCNbIXHYBUIAs B KoHle 1934 roaa B co-
3Be3gun Iepkyieca.

C nomoIbio TeneckonoB u ¢ororpad iy HOBLE 3Be3[b!
Tenepb OTKDHIBAIOT FOpa3jfo uyallle, YeM B MpOULJIble BeKa.
[TpaBna, GOJBIIMHCTBO M3 HHUX TaK AajeKo OT 3eMJH, uTo
HEBOODPYKEHHBIM IM1d30M HX Pa3jHYUTh HEBO3MOKHO,

Bo MmHorux o6cepBaToOpUsiIX MHpPa HMeEIOTCS TaK HAa3bl-
BaeMble CTeKJAsHHble Gubaunoreku. He noxymaiite, uto peun
uaer o6 OGLIYHbIX 6MGJHOTEKAX CO CTEKJISHHBIMH HIKadaMu
unu creHamu. CTeknsiHHBIE GUGIHOTEKH aCTPOHOMHUYECKHX
o6cepBaToOpUil — 3TO YHHKa/bHble KOJJIEKIHH HeraTHBOB
CO CHHMKaMH Pa3JIHYHKX y4aCTKOB 3Be31HOro He6a. B crek-
JSHHBIX OGu6nuorekax ¢ororpadyyecky TOYHO 3amneyaTyeHa
ucropus HeGa. Posick cpeny THICSIY HEraTHBOB, NMOJYUYeHHBIX
B IpoluejliHe rofbl, MOXKHO Y3HaTb, KaK BBINJIsLea Ta UIHU
HHas 3Be3Ja MHOrO JeT Hasaf.

HmenHo stum cnoco6oM Gb10 AOKa3aHO, UTO Ha3BaHUe
«HOBasl 3Be3la» HeyJdauHo. M3yuas CHHMKH Tex y4acCTKOE
He6Ga, rie BCNbIX{UBAJM HOBHIE 3BEe3Jlbl, ACTPOHOMBI JOKa3a-
JI4, 4YTO 00 CBOEH BCHBLIIIKM HOBAas 3Be3la Oblja OOBIYHOM,
CNOKOfiHOM, HO cabocBeTsillefics 3Be3n0i. [lepexkuB Benbill-
Ky, OHa IIOCTENEHHO CHOBA YCMNOKaHBaeTCsl M BO3BpallaeTcs
K TOMY e COCTOSIHHIO, B KOTOPOM HaXOAMJacCh [0 BCIbIIUKH.
AToT (akT 6blA Gbl M3BECTEH ellle APEBHUM, €CJIH Obl HX
3peHHe Morno ObiTh ycuaeHo TedeckonoM. Ha camom xe
Iiesle 0 CyLeCTBOBAHUH CJ1a0bIX TeJECKOMHYECKHX 3Be3J[ OHY
Jlaxke He MoJo3peBaJIH.

HoBbie 3Be3anl — 310 3Be3[bl, MepekHBAIOIUNe B CBOeH
*H3HM KaKHe-TO CTpaHHbie W OueHb MOLIHblE BCNBbILKH. B Te-
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Bcenouuxa Hosoli 38e300l.

yeHHe CYTOK 6JleCK HOBOH 3Be3JIbl BO3pacTaer HHOTJAA B Thl-
caud pas. B cpeanem amnautyna (To ecTh pasmax KoJe6a-
Huil) 6/iecka HOBBIX 3Be3[ JocTuraer 12 3Be3IHLIX BeJHYUH,
YTO COOTBETCTBYET YBesJHUeHHIO Gsiecka GoJsee 4eM B HSAThb-
JecsT ThiCAY pa3. B oTHeNbHBEIX CaAy4asx HEKOTOphe U3 HO-
BbIX 3Be3Jl, BCIbIXMBasl, YBeJIUYUBAIOT CBOH GJeCK B YeThHl-
pecra ThicaY pas!

Tpyauo npeacraButh cebe HarIgAHO MaciITab 3TUX IpaH-
nvo3ublX n3MeHennil. Eciiy Gbl 0ObluHas CBeya HEOXKUIAHHO
3aCHs/ia, KaK MOLIHBIH MPOXKEKTOp, OHa CKOMUpOBaja Gbi
(KOHeuyHO, B MHHHATIOpE) BCMBIILKY HOBOH 3BE3JHI.

o nccnenoBanusim npogeccopa b. A. BopouoBa-Benbs-
MHMHOBA, [0 M MOCJe BCHBIIUKH HOBblE 3Be3/bl SBJSIOTCS
CpPaBHHTENbHO MaJeHbKUMHU FOpPSYMMU Y IVIOTHBIMM 3Be3la-
MY, 1o pa3MepaM Gosee Ginu3kuMu K 3eMie, yeM K CosHLY.
Hx cnexTpbl BoBce He moxoxu Ha cnektp CosHua. Ato 0co-
Oniit knacc 3Be3n, K koropoMy Haue CoJsHie, K CY4acThbio, He
NpUHaLJIeKHT.

Cnure crnokoiiHo, goporue yurarenu! CosHlle He BCMBIX-
HeT, KaK HOBasl 3Be3/a, H «OrHeHHas ru6esnb» HaM He yrpo-
xaer!

Cefiyac moka elie TPYHHO CKa3aTb, KaKHe HUMEHHO Mpo-
1neccel NPUBOASIT HOBYIO 3Be31Y K BCHbIUIKe. BriaBurasmmecs
JO CUX [MOp TUNOTEe3bl He MOJYYHJIH BCeoOLlero npHaHaHUs
H He CMOrJd OGbSCHUTbL BCe CTOPOHBI MPOLECCOB, NPOHCXO-
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ASIIHX C HOBBIMHM 3Be3faMu. Camofi mpaBaOnOAOGHOH K3
HHX SIBJASIETCS TUNoTe3a, paspaboTaHHas COBETCKHMU acTpo-
HoMamu npodeccopamu A. U. Jle6eaunckum u JI. . T'ype-
BHYEM.

B Henpax HOBHIX 3Be3l HenpepblBHO BhIpaGaThIBAETCS
sinepHas sHeprus. MHorna, no muenunio Jle6eaunckoro u I'y-
peBHua, BblesieHHe SIAEPHOH 3HeprHH BHe3anHo, CKaukKooO-
pasHo yBenuunBaercs. ['asel 3Be3[bl «meperpeBaroTCA», BO3-
HHKaeT TaKk HasblBaeMas MOeTOHALlHOHHAs BOJIHA, TO €CThb
TIPOUCXOJHUT B3PLIB, KOTOPHIil cOpackiBaeT co 3Be3/bl B OKPY-
JKarollee NPoCTPAHCTBO €e BHEIIHHE Ira3oBble 000JOUKH.

dra runoresa He 6esynpeuxa. OHa BCTpeuaer pAd BO3-
paxeHuil.

HMetoTcs 4 Apyrie oGbSICHEHHUS MPUYHH BCIBIIEK HOBBIX
3Be3j], YTU, KOHEUHO, SBJSETCS NPU3HAKOM HeloCTaTKa
3Hauufi. 3Jech eCTb KaKHMe-TO elle He pasrajaHHbe
TaNHbL

O TOM, YT HMMEHHO MPOMUCXOJHMT IpPH BCHBIIKE HOBOMH
3Be3Jbl, MOXHO CyQuTb no ee cnekrpy. Hezagoaro no mo-
MeHTa AOCTHIKEeHHs1 Haubojbliero 6Jecka CIeKTD HOBOH
3Be3bl MOXO0XK HA CIEeKTP 3Be3I-CBepXrurautoB. Ero TemHuble
nonepeyHble JUHUM CMelleHbl K (DH0JEeTOBOMY KOHLY Ha Be-
JIHYHHY, COOTBETCTBYIOILYIO CKODOCTH MNpHO/IMIKEHHs B He-
CKOJIBKO COTEH KHJIOMeTpoB B cekyHay. Mmenno B 3TOT
nepuoja pasaysliascs aTtMmocdepHas o6o/s04YKa HOBOH 3Be3-
IBbl KaxKeTcs Hecylleficss mpsMO Ha Hac.

Ho Bor Gaeck 3Be3nbl moctur MakcuMmyma. B aToT geHb
B CMeKTpe 3Be3/bl NMPOUCXOAAT YAHBUTEJbHble H3MEHEHHS.
MecTo TeMHBIX JMHHH 3aHHMAIOT ILIXPOKHE SIPKHE MOJOCHI,
Ha (QHOJNeTOBOM KOHIIE KOTODbIX BHIHEETCSl pe3kast TeMHas
aunns. OHa cMellleHa C HOPMAJILHOTO MOJIOKEHUS Ha BeJsH-
YHHY, COOTBETCTBYIOLLYIO CKOPOCTH OKOJIO TBICSIYH KHJIOMET-
POB B CeKyHIY.

Jas nun, He HCKYIIEHHBIX B CMEeKTPalbHOM aHaJH3e, 3TH
CmeKTpasbHble Heporaudbl COBepLIeHHO HenoHATHB. Ho
acTpodu3uK JIerko nepeBefleT UX Ha OOLIENOCTYMHBIH SI3bIK.
OH nosichuT, yTo B MOMEHT MaKCHMyMa BHelllHHe aTMocdep-
Hbie 0GOJIOUKH 3Be3[bl OTPHIBAIOTCS OT €e MOBEPXHOCTH.
Ipuunnoit 3toro, Kax HoKa3anu HCCJeIOBAHHS COBETCKOrO
actporoma npoceccopa d. P. Mycrens, siB/sieTCsl BHe3anHO
Bo3pocuiee cBerosoe AaBiaeHHe. OHO Kak Obl <«CoyBaer»
CO 3Be3[bl ee BHellIHee ra3oBoe MOKPBIBAJIO.
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ITocsie MakCHUMyMa CMEKTP HOBOH 3Be3[bl HEMmpephIBHO H
CJI0OKHO MeHsieTcs, YAanssaCh OT 3Be3lb!, ee raszosas 0060-
JIOYKa CTAHOBHTCS BCe pa3pexeHHee u npospaunee. CKBO3b
Hee HAUHMHAeT BCe fICHee H siCHee MPOIVISIABIBATL «OGHaXeH-
nas», cxkKasllascs 3Be3fa. B 3aTux npoueccax u Kpoercs
riaBHasi MPUYHMHA TeX W3MEHEeHHii, KOTOpble HaGMI0al0TCs
B CHeKTpe 3Be31bl. BHellHe OH HAaMOMHUHAeT CHEKTPHl 3BERN
tuna Boabd — Paiie. Ho konuuectBo cBera, usnyuaemoe HO-
BOH 3Be3Jl0if MocJje BCHBIIIKYM, BO MHOTO pa3 MeHblle, 4yeM
y 3Be3Jl 3TOro THMa.

[TocTeneHHo, B TeueHHe MHOTHX MecCsleB, HOBas 3Be3[a
yCcloKauBaercs, U ee CHNeKTp CHOBa mnpuoGperaerT BIOJHE
HOpMaJIbHBIH BHUJ.

HoBble 3Be3gbl Ha3bIBAIOT HHOTAA B3PHIBAIOIUMUCA
aBe3namu. Bpsan au Takoe HasBaHue ymauxo, OHO cosmaer
JIOKHOE BIeuaT/eHHe, UTO HOBLIE 3Be3/bl MEPEXKHUBAIOT He-
MONpaBUMYI0 KaTacTpody, B3phIBasCh, KaK aToMHas 6omoba:
Ha camom xe pene BchmblliKa OGXOIMTCS HOBOH 3Be3zie
CpaBHUTEIBLHO JellleBo — COpOLIeHHas €elo razoBasi 060/10YKa
COCTABJISIET JIMLIb OJAHY CTOTBHICAYHYIO HOJIO o6LIell MaccChl
3se3nbl. [103TOMY rpaHino3Has Mo 3eMHBIM MacuitTabam Ka-
tTactpoda HMeeT IJs HOBOH 3Be3lbl B GYKBaJbHOM CMBICTIE
CJI0Ba MOBEPXHOCTHBII XapakTep W, KOHEYHO, BOBCE He TpH-
ROIUT €e K MOJIHOMY pa3pyLIeHHIO.

Bceneixnysia HoBasi 3Be3fia, COpocUB € ce0si IpU 3TOM He-
KOTOpOE KOJIHUeCTBO pacKaJeHHbIX rasoB. Pasnerasch ot
3Be3qlbl, OHH uepe3 KaKoe-TO BPeMsl OKYThIBAlOT CKaB-
IIVIOC HOBYIO 3B€3y B BH/e HeGOJIbLIOH CBETJIOH TyMaH-
HOCTH.

B HeKkoTOphIX CJayYassix TYMaHHOCTH BOKPYr OBIBHIMX
1I0BBIX 3Be3Jl HaNOMHHAIOT MO (opMe MJaHETapHBIE TyMaH-
HocTH. EcTh, ofHaKo, MeX1y HHUMH CYUIeCTBEHHOE pa3ju-
yye — Macca MJIaHeTapHOH TYMaHHOCTH NPUMEPHO B CTO pas
GoJibllie, YeM Macca ra3os, BHIOPOIIEHHBIX NPY OfLHOH BCIBIII-
K€ HOBOH 3BE3Hl.

Moxer ObiTh, KaMJIasi HOBas 3Be3Ja BCNBIXHBaeT He
OJMH, a MHOTO pa3 B CBOEH XH3HH; B 3TOM Cjlyyae rasoBble
©c6GOJIOUKH 3Be3[bl MOCTENeHHO HAKAMJIHBAIOTCS B 60JbIIYIO
MJIaHeTAPHYIO TYMAHHOCTD.,

[TpousseneM uecsioxHble moacuersl. [lo maHHBIM craTu-
CTHKH, B Haule#i ["asakTHKe eXerofiHo BCMNBIXUBAET B Cpen-
HeM OKOJI0 CTa HOBBIX 3Be3l. Ecau NpHHATL Bo3pacT 3eMJju
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paBHBIM YETBIpEM MMJJIHADHAM JeT, TO 3a BCe BpeMs ee
CYUIECTBOBAHHS HOJI?)KHO BCIBIXHYTb OKOJIO YeThIPEXCOT MHJ-
auapaos 3Besll. Ho B Ianakrtike Bcero okojio cra nATHAE-
CATH MHJJIMAPAOB 3Be3[. 3HAUUT, 32 BPeMs CYyLIeCTBOBAHHUS
3emnn nu60 Kaxpaas 3Besfga [anaktuky (B TOM 4HC/Ie H
CoJiHIIe) BCIBIXHBaJa ABa-TPU pa3a, Ju6Go BCIBLIXMBAIOT He
BCe, a TOJbKO HEKOTODhle M3 3Be3J, HO 3aTO MO MHOTY
pas.
[MpaBuabHO, KoHeyHo, BTOpoe. CosiHLIE He BCHBIXMBAJIO
paHblile, uHaye Ha 3emJse He Gbto Obl xKHU3HH. He Moxer
OHO BCIBIXHYTb H BIpe.b, O yeM yKe roBopujock. CienoBa-
TeJIbHO, BCIILIXUBAIOT, H MPUTOM MHOTOKPAaTHO, TOJLKO 3BE3:
OBl OMpeeIeHHOTO THMA, KOTOPbIe Mbl Ha3biBaeM <«HOBBIMH
3Be3gaMu».

Kaxk e 4acTo NOBTOPSIOTCS BCHBIIIKH HOBLIX 3BE3[?

B 1933 rony coserckue actpoHomuel B. B. Kykapkuu u
1. I1. [Tapenaro noapo6HO uCCAELOBANM BCNBILIKH TaK Ha-
3BIBAEMBIX HOBONOAOGHBIX 3Be3[. DTO NEHCTBUTENbHO UTO-TO
BpoJe HOBBIX 3Be3n B Muxuatiope. Ilpu Benbllikax ux Oseck
BO3pacTaeT Ha 3—>H 3Be3HBIX BeIHUHH, a He Ha 11—14 3Be3n-
HBIX BEJMYHH, KaK y HOBbIX 3Be3l. Kaxjias Bchblllka 3aHu-
MaeT HEeCKOJIbKO YacoB, a 3aTeM B TeUeHHEe HEeCKOJIbKHX JHeM
6/1eCK HOBOMOJOGHOH 3Be3[bl MOCTENEHHO yMeHbLIaeTcsl AO
TOTO YPOBHS, Ha KOTOPOM OH OblJI JO BCHBILIKH.

HopomomoGubie 3Be3nbl BCIOBIXUBAIOT HE BIIOJHE pery-
JsipHO. YKa3aTb TOYHO A€Hb M 4ac, KOrfa NMPoM30HOeT oye-
pelHas BCIBILIKA, HeBo3MOxkHO. Ho B cpexmHeM ansi Kax-
JoH HOBOTMOAOGHOM 3Be3[qbl MOXHO YCTAaHOBHTb HEKOTODHIH
CpPellHHil MepHoj MeXAY BCHBIIIKAMH, KOTOPBIH NepXKHTCH
BIIOJIHE YCTOHYMBO.

B. B. Kykapxun u Il. I1. [lapenaro wauuiu, yto Mexnay
aMIVIUTYOH U CPEeJHUM NEepHOJOM BCINbILIEK HOBOMOLOOHBIX
3Be3/l CYLIECTBYET onpejeseHHas 3aBHCHMOCTb. OKasaJock,
4TO YyeM MPOJOJKHTeSbHee CpeJHUH NepHoA MeXAY BCIBIIU-
KaMH 3Be3Jibl, TeM GOJbllle aMIIMTYAAa BCIHBILIEK.

Hanpumep, HoBOomogoGHBIe 3B€3[b, BCILIXHBAIOLIKE
B CpefHeM KaKJble TPUALATH 4YeTbipe [HfA, H3MEHSIOTCs
B GJecke na 2,88 3Be3[HOI BeJHYMHBL. Te xe U3 3Be3[, Y KO-
TOPBIX BCMBIIIKK MOBTOPSIIOTCS B CPelHEM yepe3 CeMbecsT
OMlMH JieHb, YBeJHUYHBAIOTCS NpH 3TOM B 6aecke Ha 3,05 3Beas-
HOH BeJIHUHHHI,

[MosTOpsieM, yTo Bo BceM, KpoMe MaclITaGoB fIBJIEHHH,
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HOBOMNOAOGHbLIE 3Be3/bl BIOJHE {aMOMHUNAIGT HOBble 3BE3JBI.
OG6 3TOM CBHAETENbCTBYIOT H T€ H3MEHEHHs, KOTOpble MPOHC-
XOASIT B MX cnekTpax. EcrecTBeHHo moatomy mymatb, 4TO
OTKpHITAst [BYMsl COBETCKMMH acTPOHOMaMH B3aUMOCBS3b
MeX< 1y CPelHHM NepHoAOM H aMWJIHTYIOH pacnpocTpaHser-
Csl U Ha HOBBlE 3Be3H.

®axThl MOATBEPKAAIOT 3TH BHIBOABL. MexX1y THNHYHBIMH
HOBBLIMH H HOBOMNOLOOHLIMH 3Be3JaMH CYIIeCTByeT Herpe-
puiBHBH nepexon. OH 3anojiHeH 3Be3famu, Ha3biBaeMbIMH
NOBTOPHLIMH HOBHIMU. Cpeln HUX MMeeTcst, HallpuMep, 3Be3-
na T Kowmmaca, kotopasi, NOJUHHSASACH HAHJIEHHOMY 3aKOHY,
y¥e BCMBIXHYJa 3a MOC/AefHHe CeMbAecCsAT JeT dYeTblpe pasa.

Y nosoit 3Be3nbl T CeBeproit Kopons! Benellika BrepBhie
Ha6mofajack B 1866 rony. B makcumyme Gsecka oHa craJa
3Be3J0l1 2-# BeNMYHHBl, & MOTOM 1O ()OTOCHUMKAM BHISICHH-
aochk, yto Zo Benbimikd T Cesepuoii Kopomnsl nmesna 6Jeck
sse3qanl 11-if Besuuunel. [lpu amnuutyme B O 3Be3JHBIX Be-
JUYHH CpPefHHH NepUHOoJ MeXAy BCIBILUKaMu ROJKeH OBITh
GJH3KUM K BOCbMUAecATH romaM. W JpeficTBUTENLHO, B
1946 rony coserckuit mo6urens acrponomuu A. C. Kamen-
4yK TepBbIM 3aMeTHJ He3HAKOMY!O €My SpKYIO 3Be3lly B CO-
3Be3guu CeBepHoit KopoHbl —To GBLIAa MOBTOpHAs HOBas
3Be3[la, BCILIXHYBLIAs TOYHO MO DAaCIHCAHHIO.

[IpuMeHUM Tenepb OTKPBITLIH 3aKOH K THIUYHBIM HOBBIM
3pe3naM., CuMTas, 4YTO aMMIUTyJa HX BCMBILIKH PaBHA B
cpeanem 12 3Be3fubIM BeJHYMHAM, JEeIrKO HaHTH, 4YTO Cpen-
HUH Mepuoj MeXIY OT[IeNbHBIMH BCHBIUKaMH OOBIYHBIX HO-
BbIX 3Be3l 671430K K MATH THICAYaM JeT!

He wuyacto noBropsloT CBOM BCHBLIIUKH SIPKHE HOBHIE
3Be3qbl. HeyauBute.bHO MO3TOMY, YTO 3a BCIO HCTOPHIO
aCTPOHOMHUYECKOH HayKH, HAaCUMTBIBAIOILYIO TPH-YeTbIpe Thl-
CSIYM JIeT, He 3aMeUeHO, YTO Kakasi-HUOYAb M3 OUeHb SPKHX
HOBBIX 3Be3J CHOBA BcnbixHyJsa. Ho uTo HOBble 3Be3/lH 3a
MMJIHAPABl JIeT CBOEro CyHIeCTBOBAHMs BCHBIXUBAIOT [e-
CATKH U COTHH THICHY pa3 — B 3TOM HET COMHEHHA.

Hanpsrute Teneps, Bame BooGpaxkenne H mnonpoobyiTe
HarJsAHO NMpPeACTaBUTb cebe To, O ueM noijer peub. Huuero
6osiee yauBHTENbHOTrO, (DaHTACTHYECKH TPaHAHMO3HOIO H He-
nonsatHoro Mol B Kocmoce He 3HaeM.

CsepxHOBble 3Be3[Ibl — elle OJIHO HEYKJIOXKee Ha3BaHHe,
CKpbiBalollee 33 co60#, GbITL MOXKeT, CaMble MOILHLIE H3 Ha-
6J10flaeMbIX HaMH B npupofe uaMeHenudi. OHo BBe/leHO s
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0003HAUYeHHS TeX 3Be3J, BCMbILIKH KOTOPHIX HEBOOGDA3HMO
rpaHinO3Hee BCMBIIEK OGLIYHBIX HOBBIX 3BE3L.

B cocenneft ¢ nawed ManakTukoii ucnosnHCKof 3Be31HOH
cucTeMe, BUIAMMOK B co3Be3gud Auapomenn, B 1885 romy
3abiucTana HeOGLIKHOBEHHAs 3Be3fa. Ee BCMBbIIIKA BO MHO-
roM HamoMHHaJa BCNBIUKY OGBLIYHBIX HOBBIX 3Be3J, HO Mac-
wra6bl fABJeHUHA OblKM COBCeM HHble. B Makcumywme 6secka
YAMBHTEJIbHAS 3Be3/la CHsJa MOYTH TaK Ke spPKO, KaK BCA
3Be3lHas CHCTeMa, K KOTOpPOil OHa mnpuHamgiexana! OpHa
3Be3la CHAJA, KaK COTHH MHJIJIHOHOB COJHI! Brlmo uwemy
YAUBJIAITbCS HE TOJNBKO Y€JIOBEKY, NaJeKOMYy OT aCTPOHOMHH,
HO Jaxe U aCTPOHOMY-CHeLHAaJTHUCTY.

CsepxHoBble 3Be3libl — GoJbINAA PeaKocTb. B cpemseM
B KaXXJIOH 3Be3[(HOH CHCcTeMe (TajlakTHKe) TOJIbKO pas B ye-
ThIpecTa JeT BCIbIXHBAeT OfHA CBepPXHOBas 3Be3na. Moxer
ObiThb, 3T0 M HemJoxo. Eciu 6bl Kakas-HUGY@b M3 CBepXHO-
BBIX 3Be3J1 BCOBIXHYJA 1o coceqcTBY ¢ CoJiHLeM, ee H3Jyue-
HHe, BO3MOXKHO, HaHecJIo Obl BpeJ OGHTATENAM 3eMJIH.

B naweii 'anaktnke Ha6J100a/a4uCh BCHBIIKH HECKOJIb-
KHX CBepPXHOBbIx 3Be3J. OfHo#l 13 HAX GblIa YXKe H3BeCcTHast
HaM TauHCTBeHHas 3Be3na Tuxo bBpare.

EcTb ocHOBaHHSI mosiaraTh. YTO CBepXHOBble 3Be3[bl MpU
BCIIBIILIKE YBEJIHUUBAIOTCS B spKOCcTH Ha 20 3Be3IHBIX BeJIH-
yuHH. DTO O3HAUaeT, YTO X GJeCK H3MEHSIeTCsl B CTO MHJIJIU-
oHoB pa3! CaMble e sipKHe U3 CBePXHOBBIX 3Be3J]l CHSIY,
KakK MSITHAAUATh MUJAIHAPAOB COJHL!

AHanus CHEKTPOB CBEPXHOBHIX 3Be3] MOKAa3hIBaeT, YTO
NpY BCOBILIKE 3TH «CBepPX3Be3[bl» UyJOBHLIHO pa3ayBaloTCA.
Ecnu 6m1 CosiHue npeBpaTHJIOCH B CBEPXHOBYIO 3Be3ly, TO
OHO, pa3qyBUIUCh, OXBAaTHJI0 6Bl coGoil BCIO MIAHETHYIO CH-
CcTeMy. DTO Bce paBHO Kak ecayu Obl GysnaBouHas ro/noBKa
pasagynack OO pasMepoB, CPaBHUMBIX CO 3naHHeM MocCKOB-
ckoro yHusepcutera! JII0OG0MNBITHO, YTO CKOPOCTb paclLimpe-
HHUS 3Be3/Ibl JOCTUIaeT 1eCTH ThICSY KHJIOMEeTPOB B CeKyHIY!

Crosib HeBOOGpPAa3MMO MOLUHBIH B3PLIB CONPOBOXAAeT-
CA BHIJleJIEHHEM KOJIOCCAJIbHOTO KOJIHUECTBA SHEpPTHH —
10% 3pr!

HonyctuTe HA MTHOBEHHE, YTO 32 3TY SHEPIHIO Mbl 1OJXK-
HBl Gol1M 6Bl MJIATHTBL 110 TOW XKe, CKa)KeM, Takce, Kak H 3a
aNlekTposHepruio. Kakyio Xe cymMMy npuuuiock 6kl Torpa
BHECTH B BoOGpaxkaeMblif «KOCMHUECKHH GaHK»?

Moxer 6biTb, Bbl IIOAYMaJH, YTO CAMTKOM 30L0Ta Besu-
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YHHOH ¢ 3eMHOfl IIap 3a0/XKeHHOCTb Gbl1a Gbl JUKBHAHPO-
BaHa?

Owmubaerecb! UTOGH ynnaTUTh 32 BCOBILIKY ORHOH
CBEpXHOBOfl 3Be3/bl, MPHLIIOCL Obl TaKHe 30JI0Thble 3eMHbIE
Wapsl BHOCHTb B 6aHK KaXAyl0 MHHYTY B NPOLOJIKEHHE
noJaytropacra Thicsiu Jert!

He oxupganu?

VYBBI, TAKOBBI «aCTPOHOMHUYECKHE MacUITa6Gbl», KOTOPBIMU
Hac yAUBJSET NPHPOLA.

Kak ¥ HOBhle 3Be3/bl, CBEpPXHOBbIE «UYyJOBHILIA» [OC]e
CBOMX BCIBIIEK OKa3bIBAIOTCH OKYTAHHBIMH Ta3CBBIMHU TY-
MaHHOCTAMY. TONBKO B JaHHOM clyyae OHM ropasjgo GoJice
MOILHEI, YeM Y HOBbIX 3Be3H. [IpuMepom uX MOXKeT CIyXKHTh
3HaMeHuTass KpaGoBuiHass TyMaHHOCTb, Ha3BaHHasl TaK 3a
HEKOTOpOe BHelllHee CXOICTBO ¢ KpaboM.

YcraHosaeHo, uro Kpa6osuasasi TyMaHHoCTh o6pa3oBa-
Jlach MpH BCObllIKe B co3Be3nuu Teabuna B 1054 rony cBepx-
HOBO#l 3Be3nrl. BrulGpolleHHble 3Be3f0#f rasbpl O CHUX TOP
MPOAO/IKAIOT PACIIMPSATHCS CO CKOPOCThIO oKoJso 1300 xuo-
METPOB B CeKYHAY. B HacTosulyio snoxy nonepeunuk Kpa-
GOBHAHON TYMaHHOCTH paBeH LIECTH CBETOBLIM rojiaM, uTO
B mostopa pasa Goablle paccrosHus or CosaHna go 6au-
Kaiiwesi 3Beans — Anbdul LlentaBpa. Macca TymMaHHOCTH

B MNATHaAuath pa3 GoJblie
Macchl CoJiHIla, TO €CThb B 110JI-
TOpa MHJJHOHA pa3 OoJblle
Macchl ra3oBbIX 000/104€K, Bhi-
6pacbiBaeMbEIX HOBBIMH 3Be3-
damu. Bce 310 momuepkuBaer
IPaHAMO3HOCTb KaTacCTpo(HI,
nopoxpusiieit  KpaGoeuanyio
TYMaHHOCTb.

Mebl moka He 3HaeM, uTO
HMEHHO <«B3DbIBaeT» CBEPXHO-
BYyI0 3Be3ay. ACTPOHOMBI BCer-
Jla 00HapyKHBAIOT KaTacTpo-
¢y yxe B «pasrape», Koraa
NpUYUHY OGHADYKHTH HeJser-
Ko. HeussecTtHo Tak e, BO
yTo c6pallaloTCsl CBEpPXHOBLIE
3Be3/Ibl NI0CJ/Ie CBOEH BCIMBILIKH.

Kpabosudnaa tymannocts. B uentpe KpaﬁOBHlIHOﬁ
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TYMaHHOCTH Hab6maiofaeTcs Heo6bluHas 3Be3fouka. [lo
CHEKTPY BLIACHUJIOCH, YTO TeMMlepaTypa ee MOBEPXHOCTH
He HUXKe 14 ThicAy rpagycoB, a MoxeT GhITh, AaXKe paBHA
NONYMHUJJIMOHY TPanycos.

Ecnu 370 GeiBIIasi cBepxHOBas 3Be3na, TO, BUAMMO, LA
Hee ThICsYeNeTHe 0Ka3aJoch HeXOCTATOYHBIM, 4YTOGH yCIO-
KOUTECSI M OCTBIHYTb. [1/1I0THOCTE 3Be31b HEOGLIKHOBEHHO Be-
JIUKa — HalepCcTOK, HAIONHEeHHBIH ee BelleCTBOM, BecUs Gbl
300 kusorpaMmMoB!

BecbMa BO3MOXKHO, OAHAKO, UTO BHIHM Mbl He GBLIBLIYIO
cBepxHOBYIO 3Be3ny. [lo Teopum, 3amMinaeMoii amepuxas-
CKMM acTpoHOMOM LIBHKKH, 3HepPTHs BCIbIIIEK CBepXHOBBIX
3Be3J He MOXeT GbiTh 06bsCHeHA OOBIYHBIMU MCTOYHHKAMH
3Be3nHoi sHepruu. Ilo Muenuio LIBHKKY, B mpollecce BCmblll-
KU CBepXHOBasl 3Be3/la CXKHMaeTCs TaK CHUJIBHO, YTO 3J1eKTPO-
Hbl «BTHCKHBAIOTCSI» B fipa aTOMOB, I'le, COEIUHSAACH C PO-
TOHaMH, 00pa3yl0T HeHTPOHBl, U, TaKUM o6pasoM, mocje
BCIBILIKY CBeDXHOBAsi 3Be3lla CTAHOBUTCS «HEHTPOHHOH»
3Be3/0H.

Y takoil 3Be3[bl MONepPeYHHK A0JKEH GHITH paBeH BCEro
10 xunomerpaM. 3aTO MIOTHOCTL €e TaK BeJHKa, 4To GyJna-
BOUYHas FOJIOBKA, ClleflaHHAas U3 BelleCTBa HeHTPOHHOI 3Be3-
bl Becusia 6b1 100 ThiCSIY TOHH!

Teopus LIBukkn ob6bsicHsier MHorue daktel. K coxane-
HYIO, CaMY HeATPOHHBIE 3Be3/lbl MOKA HEeMOCTYMHB! NPSIMOMY
HaG6JII0leHHI0 — CJHLUIKOM JaJeKy OHH OT Hac U CJHULIKOM
c1a6 ux ceer. Bor moueMy HekoTOpble acCTPOHOMBI BOOGLIL
COMHEBAIOTCS B HX CYLIECTBOBAHHY.

[ToxkuBeM — yBUAUM. YBUIUM, GHITh MOXKeET, HEATPOHHbIE
3Be3/Ibl, UyJ10 M3 uydec, Ha KOTOpble cnoco6Ha NpHpoAa.

Haule 3HaxoMcTBO ¢ TaliHaMu 3Be3AHBIX BCMBILIEK OBIIO
Gbl HemnoJIHLIM, ecau Obl MBI NMPOLLIH MHMO MO-CBOEMY YI4-
BuTesabHbIX 38e3q THna UV Kuta. Bosabiuyio yacte BpeMeHH
9Ta 3Be3ja HMeeT 6JiecK 3Be3/bl 15-1 3Be31HOH BeJHYHHBI, HO
HHOTJa ee SIPKOCTb BO3pAcTaeT Ha 3 3Be3/IHble BeJHYUHBI,
npudueM B Kode6Gauusx Gjecka He 6blIo 06HApyKeHO KakoH-
HHOyAb MepHOTHUHOCTH.

B cenrsa6pe 1952 roga B oany u3 Houel 6ieck 3Be3finl UV
Kuta BHesanHo Bo3poc Ha 2,5 3Be31HOH BeJHYMHBI M 3aTeM
CHOBa cnaJj [0 NpexXHero ypOBHs BCEro 3a YeThipe MHUHYTHI.

B Hour Ha 25 centsa6ps Toro ke roaa UV Kura cHoBa
BCNBIXHYJ1a, yBeMMuMBLIMCH B OJjiecke 3a [ABaauaTth Cce-
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KYHJ Ha NsTh 3Be€3AHAIX BeJIUUYHH, TO ecTb B cTO pas! Takux
ObicTphIX KoneGaHHH APKOCTU HHM Y OAHOM nepeMeHHON 3Be3-
Abl paublie He Ha6./1101a/0Ch.

B Hacrosillee BpeMsi H3BeCTHO ellle HECKOJILKO 3Be3f, Mo-
xoxux Ha UV Kura. OHi HeoGbluailHO GBICTPO BCMBIXMBAIOT
M BHOBb MOTacaloT, NpHYeM HHKAKOH DEeryjasipHOCTH B 3TOM
npouecce He 3aMedeHo.

IToxa TpyaHO OGbSCHHTD, B YeM MPHYMHA 3THX BCIbIIEK.
MoxxeT 6bITb, y HHX eCTb MHOI'O CXOJIHOTO, KpoMe MacllTa-
60B, C HM3BEeCTHbIMH HaM XpOMOC(hEepHLIMH BCHLILIKAMH Ha
Coanue. Akagemuk B. A. AM6apuymsan cuutaer 38e3an UV
Kura MosonbiMy, elue He BrosiHe cOPMHPOBABLUIMMHUCSH 06Bb-
ekraMu. [To ero MHeHuI0, U3 HEAP 3THX 3Be3]] HA HX MOBEpX-
HOCTb BpeMsl OT BpeMeHY H3Bepraercsl «I03Be3lHOe Bellle-
CTBO», Pacnaj KOToporo CONpoBoxAaeTcs BblaeleHHeM 6oJlb-
IIOr0 KOJIHUeCTBa SHEPTHUH.

Bce 310 — smmb poraaxku. CBsA3b MeXAY OTAENbHBIMH
THNAMU BCNBIXUBAIOUIMX 3Be3] ellle MOJHOCTbIO He BhISCHe-
Ha. TafiHbl 3Be3QHbIX BCMBILUIEK BO MHOIOM OCTAlOTCSA MOKa
HepacKpPLITBIMH.

CTPAHHLFIIE TYMAHHOCTH

Ha6monatenn XVIII Beka, pasbickuBas B Ge3fgHe HOY-
HOTo HeGa HHTepecHble OG'bEKTH, HHOrAA OGHAPYXKHBaJH
KpOXOTHBle cjabocBeTsulecss KpyrJble NATHBIUIKY, BHelIHe
HeCKOJIbKO HaNoMHHawliHe auckd miaHeT. OnHako ux He-
MOABHXHOCTh N0 OTHOLIEHHIO K 3Be3JaM IOKa3bBaJja, YTo
3TH 00BeKThl HAaXONSITCA NaJieKo 3a MpejesaMH COJHEUHOl
cucreMmbl. TeM He MeHee 3a CBOIl BHeIUHM{ BHA OHHU OBLIH
Ha3BaHbl MJIAHETAPHBIMH TYMAaHHOCTSIMH.

B nacrosiuiee BpeMsl H3BeCTHO OKOJIO TPEXCOT 3THX He-
OOBbIUHBIX 00beKTOB. DOJIBLIIMHCTBO M3 HUX TaK HaljeKo OT
Hac, YTo Ha (HOTOCHHMMKAX TMOYTH HEOTJHUYHMO OT 3Be3/[.
Tosbko mpusMa, mocraBjieHHass nepel OGBEKTHBOM Teje-
CKONa, BbISIBJSET pas/jinuie: CNEKTPHl MVIaHeTapHBIX TyMaH-
HOCTell He MOX0XHU Ha CNeKTPHI 3Be3d. B Hux Ha TeMHOM ¢o-
He BBIAENSIIOTCA SIPKHE JIHHUYM U3Jy4YeHHs, NPHHaAJexaliue
razaM — BOJOPOAY, TeIHI0 U aToOMaM HOHH3MPOBAHHOrO KH-
cJopona.

IlnanerapHble TYMAHHOCTH He BCeraa MOXOXH Ha JHCKH
miaHet. B Gosblune TeJecKONbl HA OJHA H3 HUX He KaxKeTcs
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paBHOMEDHO OCBelleHHbIM NpaBu/bHEIM AHCKOM. TojbKO B
caMbiX OGIIMX yepTaX M B HEMHOTHX CJIydYasX MOXKHO TOBO-
puTb 0 Kpyroo6pasHoit GopMe HEKOTOPBIX M3 TYMaHHOCTEM.
B 6osbliMHCTBe Ke CBOeM 3TO HempaBHJbHBIE M0 (opMe H
HepaBHOMepHbIe N0 PKOCTH rasoBble o6saKa, B LeHTPE KO-
TOPHIX, MO-BUAXMMOMY, BCeT1a HMeeTCs OueHb ropsyasi 3Be3-
Ia— SIAPO TJIaHeTapHOH TYMaHHOCTH.

HexoTopele u3 niaHeTapHb(X TyMaHHOCTeH CpaBHHTEJNb-
HO 6/1M3KH K 3eMJie ¥ NIOTOMY NaKe B HeGOJIbLIHe TeJeCKONHl
MOXKHO PaccMOTpeTb NOAPOGHOCTH UX CTPOEHHUS.

Bor, HanpuMmep, Kiaccuyeckas MuiaHeTapHas TYyMaH-
HOCTb, BHIWMAasi NMOYTH MOCepeNHHe MeX1y 3Be3naMu | H B
u3 cosse3nua Jlupel. OHa HAXOMHTCS OT HAC HA PACCTOAHHH
IiBe THICSIUH [BECTH CBETOBBLIX JIET, TO e€CTb MOYTH B CTO pa3
nanbiie Beru — rnaBHO# 3Be3[bl TOTo XKe co3Be3nusi. Buelu-
HEe TYMaHHOCTh HalmoOMHHaeT cO60H KOJIeUKH AbIMa OT namnH-
pOCBHI, KOTOpbIe MOTYT NMycKaTbh HCKYCHble Kypuabiiuku. On-
HaKo MacwTabbl 3THX JBYX sIBJeHHi, KOHEUHO, HEeCOH3Me-
pumbl. CBeTsllleecsl 3e/leHOBATOe «KOJIEYKO» M3 CO3Be3NH$
Jlupul uMeer mnonepeuyHHK okoso 70 THICAY a. €., TO eCTh B
ceMbCOT pa3 6oJibLINHA, YeM JuaMeTp Halleil MJaHeTHOH cu-
cTeMbl. B LleHTpe Kosblleo6pa3HOH TYMaHHOCTH H3 CO3Be3-
nust Jlupbl BHIHA CPaBHHUTe/NbHO sipKas 3Be3[J04Ka — SO
TYMaHHOCTH.

OKoJ/10 TpeTH BCeX H3BECTHBIX MJaHeTaPHBIX TYMaHHOCTeH
NpUHAMNEKUT K YHCAY Kosblieo6pasHbiX. [lymMars, uTo Bce
3TH Ta30Bble KOJIbLA CJAYUafHO MOBEPHYTHl K HAM «IJIALLIMS»,
a e pe6poM, 3TO 3HAUHT BepuUTb B HeBo3MOxKHOe. Teopus
BEPOSITHOCTEH COBeplIEHHO HCKJIoYaeT TaKoe MPAaKTHYeCKH
HeBepOsITHOe COoueTaHHe CTONBKHX cayuaiiHocteil. Kosble-
o6pa3Hble TYMaHHOCTH MOBePHYTHI K 3eMHOMY HalJjioaare-
Jio0 mo-passomy. Ho ecnn npu s3roM onM Bcerna CoXpaHsIoT
¢dopMy Kosibla, TO, CJIEJOBATEIbHO, HA CAMOM [eJe KOJblie-
o6pasHasi TYMAHHOCTb SIBJSICTCS OTPOMHBLIM Ta30BLIM 1apOM
C QUeHb TOJICTOH CTEeHKOH M MOYTH MOJIBIM BHYTPH.

Korga Mbl CMOTPHUM Ha Kpasi TakKOii TYMaHHOCTH, Hall
B3NV TpPOHHKAeT depe3 OOJbINYIO TOJILY ee Ta3oBOK
«CKOPJIyINbl», yeM MNpu HaGJIOJeHHH ee LeHTpajbHHX 06Ja-
cTeil. A yeM GOJBLIYIO TOJLLY ra3a Mbl BUAHM, TeM GoJee
SIPKCH 3Ta Macca rasa HaM Kaxercsl. Tak U BO3HUKAeT HJ-
JIIO3HS Ta30BOTO KOJIbLA.

Moxer 6bITb, KOHeuHO, B Apyroit caydait. [Ipeacrasbre
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cebe, UYTO MOPOCTPAHCTBO

MeX1y ra3oBoit 060J10uKOMN

(«ckopaynoii») msnaHerap-

HO!l TYMaHHOCTH U ee sid-

pPOM  CILJIOWIb  3aMOJIHEHO

rasoM. Taxkas TyMaHHOCTB

yxe He OyaeT KasaTbCs

KoJablleo6pasHoi. Ecau k

TOMY e BHYTpPH 3TOH Luia-

pooGpasHoii rasoBoit Mac-

CBl Ta3bl pacnpeflejesbl He-

paBHOMepHO, a BHeIlHHe,

«IIOBEPXHOCTHBIE® CJIOH TY-

Tunuunasn naarerapHas MAaHHOCTH HUMEIOT CJIO}KHYIO,

TYMAHHOCT®. Helapoo6GpasHyio ¢opmy,

TO I[JaHeTapHas TYyMaH-

HOCTb NpH HAOMIOJAEHHH B TeJeCKON MOXKeT YAUBUTH acTpo-
HOMA CJIOXKHOCTBIO CBOeH CTPYKTYpHI.

K uncay Takux HekosblleoOpasHBIX MaHeTapHLIX TYMaH-
HOCTeH MNpUHAAJNEKMT LIHPOKO M3BEeCTHas TYMaHHOCTb H3
co3Be3aus Jlucuaku. Jlerko pasnuuuMas Ha 4yepHoM (oOHe
HOYHOTO Heba Jaxe B CHJAbHBbI GHHOKJb, OHA KaxKeTcs ele
CBeTSLIMMCS MPO3pauyHblM 00/1aKOM HeNnpaBHJAbHON (OPMEL.
Ha pucynkax HaGmojarenell mpouioro BeKa 3Ta TyMaH-
HOCTb 1O CBOeH (popMe HAaNOMHHAeT CHOPTUBHBLIA CHApAR —
raHreab. CospeMeHHble ¢oTOrpaduy, CielaHHble ¢ TOMOIILIO
KPYMHBIX TeJeCKONMoB, OOHAaDYXKHUBAIOT ee B o6lIeM KpYyro-
06pa3Hyio ¢GopMYy C OueHb HEOJHOPOAHBIM pacnpeneleHHeM
rasoB. Kcratu ckasarb, 1o cBoeMy NONepeuyHUKY TYMaHHOCTb
B CO3Be3fuH JIMCHYKH NOYTH BTPOE IMpEBHILIAET KOJbIE-
o6pasHyl0 TyMaHHOCTb B Jlupe,

A ecTp mnaHeTapHble TYMaHHOCTH, KOTODHIE HaXe OTAA-
JIEHHO He HANOMHHAIOT AUCKH nuaneT. [Tono6uble aHOMaMb-
Hble (TO ecThb HEHOpPMaJbHble), HeOGHIUHEIE TYMAHHOCTH He-
IaBHO H3yYeHHl coBeTckuM acrpoHoMmoMm I. A. I'ypsaxsiHom.

ITpu BceM MHoroo6pasun ¢GopM NIaHeTAPHBLIX TYMaH-
HOCTeH MX 00belHHSET HeuTo obllee: CXOACTBO XHMHYECKO-
ro cocraBa M HaJuuMe LEeHTPaJbHOH 3Be3[bl — sfipa.

Her comuenuif, uro Kax/[asi mjiaHeTapHas TYMaHHOCTb
TeCHO CBA3aHa CO CBOMM sIIpoM. 3Be3/a-sApo He CJaydaiiHo
HaxoAUTCA B LeEHTpe TyMaHHOCTH. [ipyroe feno te 3Be3il,
KOTODble Ha CHHMKaxX Ka)XXyTCs OKPYXalOWHUMH TyMaHHOCTb.
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DTH 3Be3/Ibl HA CaMOM JeJle (B POCTPAHCTBE) He HMEIOT HU-
yero o6ulero ¢ nuaHerapHoil TyManHocTbio. OHU o6pasyioT
¢oH, mepenHHH WM 3agHul, H2 KOTOpPOM H HabJI0AaeTCs
TYMaHHOCTb.

KaxkoBa e BCe-TakH CBsI3b MeX/1y IJIaHETAPHOH TyMaH-
HOCTBIO U €e SIIpOM?

IIpexpe Bcero 3aMeTHM, 4To CBOH CBeT MuaHeTapHas Ty-
MaHHOCTb 3aMMCTBYeT oT azxpa. Ho 3To 3auMCTBOBaHHe —
He npoctoe oTpaxenHe. [logcunrano, uto miaaHerapHas Ty-
MaHHOCTb M3JlyyaeT CBeTa B COPOK—MAThAeCSAT pa3 GoJiblie,
ueM ee leHTpa/JbHad 3Be3lla. 3HAUMT, 3[1eCb NMPOUCXOLUT
HEeUTO HHOe, YeM OTpaxKeHHe.

Slapa nnaHeTapHBIX TyMaHHOCTe#l OueHb ropsyu. ITO,
noxaJsyil, caMble ropsiyle M3 H3BeCTHbIX HaM 3Be3l. [laxke
HX MOBEPXHOCTHBIE CJIOM WMEIOT TeMmnepatypy, OJH3KYIO
K 100 Teicsuam rpamycos, Torja Kak y CosHua H emy mo-
NOGHEIX 3Be3l (oTochepa MMeeT TeMIepaTypy BCero OKOJO
6 Thicau rpaaycos. llpu Taxoii cBepXxpacka/JeHHOCTH AP0
IJIaHeTAPHOH TYMaHHOCTH H3JlyyaeT 3HepPrui0 TJIaBHHIM
o6pa3oM B (pOpDMe HEBUAMMBIX TJ1a30M YJAbTPacHOJETOBBIX
Jydyefl. ATOMBI TYMaHHOCTH, MOIJIOTHB Y/AbTpadUOJETOBBIE
Jy4Yd LEHTPaJbHOH 3Be3/bl, U3JyyaloT 33aTeM IOTOKH BHIH-
MOro rJja3oM cBeTa. Dsarogmaps TakoMy meped3yueHHIO
TYMaHHOCTb M KajeTcsl HeCOpa3MepHo SIPKOH Mo CpaBHEHHIO
CO CBOUM SIIPOM.

CBeueHHe MJIaHeTapHBIX TYMaHHOCTell, TakKuM o6pa3oM,
XosofHoe. 3/eCh, KaK U B KOMeTaX, Mbl CHOBAa BCTpeyaeMcs
¢ JUIOMHHeclleHI[Melt — BeCbMa PaclHpOCTPaHEHHBIM sIBJIeHYUEM
B MHpe HeGeCHBIX Tel.

InanerapHble TYMaHHOCTH KaXKyTCsl 3ejieHOBaThIMY. B X
CIIeKTpe BBIAENSIOTCS oYeHb SIpKHe 3eJIeHble JIMHUY, KOTOpble
nojroe Bpemsi NPUIHMCHIBAIHCH HEH3BeCTHOMY Ha 3eMJe
BemectBy HeGyauio. CioBo «HeGynuil» o3HauaeT B mepe-
BOLe «TyYMaHHBIH», M, KOrda acTPOHOMBl HAa3BajH TaHH-
CTBEHHOE BelIeCTBO HeGyJ/ueM, OT 3TOro HX 3HaHHe, pasy-
MeeTcs, He yBeJauuusaoc. Tonbko B 1927 romy 3aranka
HeOynus Gbl1a paspeltieHa. TiaTeJbHBIM aHAJU30M CIIEKTPOB
TYMaHHOCTell Obl10 [J0Ka3aHo, 4TO HeGyJHit — 3TO BCeM XO-
polIO H3BeCTHHIH KHCJOPOA. ACTPOHOMBI €ro cpa3y He y3Ha-
JIM TOJILKO MOTOMY, YTO B MJIaHeTapHBIX TYMaHHOCTAX OH Ha-
XONUTCS B uOHM3MpOBaHHOM cocTosHud. [loTepas wactb
CBOMX 3/IEKTPOHOB, aTOM KHCJIOPOAA CTaJ Hey3HaBaeM, KakK
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CTapblil 3HAKOMLIH, HEOXHAAHHO COPHBLIMA GOPOLY H YCbI.
IMochiiaeMble HOHH3HPOBAHHLIM KHCJIOPOAOM 3eJIeHble JYUH,
COBCEM HexapaKTepHbie JJ1s1 HOpMaJbHOIO KUC/I0poaa, GhlIH
cHauasa OGBSCHeHBl aCTPOHOMAMH KakK Jyuyd 3arafgoyHoro
Heb6yJHsl.

Ha cBa3b nianetapHoif TYMaHHOCTH H ee sfipa yKashl-
BaeT Takxe Apyrofi ¢akrt. [lnaHerapHble TYMaHHOCTH pac-
IIHPSIIOTCA OT s1pa, Kak OT HeKOTOporo ieHtpa. KoHeuHo,
K3-32 YNAJEHHOCTH TYMaHHOCTeHl paclippeHue HENocpen-
CTBEHHO He BHAHO. Ero MoXXHO 0GHApYXHTb, TOJLKO HCCJe-
Iys cneKTp TyMaHHocTH. Ho dakt paciinpenust HeCOMHeHeH.
B cpexnnem ckopocTh, pacliMpeHusl coCTaBjsieT ABa-TPU He-
CSITKa KHUJIOMETPOB B CeKyHAy. DTO 3HAUUT, 4TO AHaMeTp
6OJIbIIHHCTBA NJaHETAPHBIX TYMaHHOCTell JOJXKeH yBelH-
YHTHCSl 3a CTOJIeTHe Ha [ABe-TPH CeKYHIbl AYTY -— BeJHYUHY,
MPaKTHYeCKH TOKa He OGHAPYVKEHHYIO.

HeCOMHeHHO, O1H&KO, YTO Yepe3 HeCKOJbKO AeCATKOB JIeT
«pa3gyTHe» HEKOTOPbIX W3 MJaHeTAPHBIX TYMaHHOCTeH MOXK-
HO OyIeT YBHAETb MO UX (POTOCHUMKAM.

Hrak, nnaHerapHble TYMaHHOCTH paclIHpPSIOTCS BO BCe
CTOPOHHl OT cBoero sjapa. Kasasoch Obl, uero sicHee: IieH-
TpaJbHas 3Be3fa KOrja-to BHIGpOCH/IA rasbl, KOTOpble €O
BpeMeHeM H 06pa3oBa/i TYMaHHOCTb.

Ho TyT-TO M HauMHalOTCS CTpaHHBIE NMPOTHBOPEYHUS], BhI-
6paThCsl U3 KOTOPBIX 4O CHX MOp ellle He yAaJ0Ch.

3Be3nbl, HaxXoAsillyecss B LeHTPe MJIaHETAPHHIX TyMaH-
HOCTeH, MOXHO pasfenutb Ha ABa Tuna. IlpumepHo moJo-
BHHY M3 HUX COCTaBJISIOT OGBIYHBIE, XOTS M BeCbMa ropsiumue
3Be3/ibl, KOTOPble aCTPOHOMBI MPUYUC/ISIOT K CIIEKTPaJbHOMY
knaccy O. ITo o6muM yepraM cBOell NPHPOABI HANOMUHAs
nawe CoJHile, 9TH 3Be3bl OTJAUYAIOTCS OT HEro, BO-NEPBHIX,
3HAUUTELHO OOJEIIHMH pa3MepaMu M, BO-BTOPHIX, Gosee
BLICOKOH TeMIlepaTypo#, KoTopas Ha IOBEpPXHOCTH 3Be3[
Knaéca O pocruraer 30 TeicAY rpajgycos.

Hpyras monosuHa siiep NJaHeTapHBIX TYMaHHOCTeH —
3TO 3Be3[bl COBepllleHHO HeoGblKHOBeHHble. Ilo uMenu yue-
HBIX, BMepBble HCCENOBABIINX UX CHEKTDHl, 3Be3Jlbl TAKOTO
THIIAa HasbiBatoT 3Be3namu Boasdh—Paite.

BosbIIMHCTBO aCTPOHOMOB CUHTAET, UTO 3Be3ab Boabhp—
Paite 6ykBanbHo ucTekalor razoM. Mx upesBbluaiino nyxJble,
NPOTsKeHHble aTMOochephl COCTOSIT H3 daTOMOB BOJAOPOAA, re-
JIAL U JPYrHX 3JIeMEeHTOB, HelNpPepPbIBHO H3Bepralolluxcs

180



B OKpYKaiolliee 3Be3/ly MHPOBOe MpPOCTpaHCTBO. B otaeds-
HBIX CJy4asiX aTOMBI, NO-BUAMMOMY, MOKHAAIOT CBOIO 3BE3LY
CO CKOPOCTbIO, G/IM3KOH K 2 THICAYaM KHJIOMETPOB B CEKYHAy!

HynosuinHbiil no MacmtaGaM M HenpepbiBHO M3BEpraio-
IIHUCST Ta30BBI «JOXKAb HAH3HAHKY» MCTOILAeT 3Be3ny.
[Ipupona neMoHCTpUPYeET NpHMeEpP PeAKOro pacTOUHTENbCTBA,
KOTOpOe, KOHEUHO, Heu36eXKHO NPHBEJeT K Kpaxy.

Herpyano noacunrats, Kak 310 cfiesan coBeTCKuil acTpo-
HoM H. A. KosbipeB, uto 3a oaun roa 3se3na Boabd —
Paile BbiGpacbiBaeT Takoe KOJMYECTBO BellecTSa, KOTOpOe
M0 Macce COCTaBJjseT OKOJO ONHOH HEeCATHTBICSYHOH 10/
maccel CosHua. YYHTBHIBas, UTO Macchl BCeX 3Be3] MaJso OT-
JIHYAIOTCS] APYT OT APYra, MOXKHO CHeNaTh BBIBOJ, YTO «MPoO-
KHUTaHHe KH3HH», KOTOpPoe Mbl HaGJiomaeM Yy 3Be3f
Bosnbtp — Paite, Moxker nmpomonxkarkcss He Gosee CTa Th-
cAY JIeT.

[To 3eMHBIM MepKaM CTO THICSY JIeT — CPOK COJIMAHBIf.
Ho nna 3Be3n, mpoaoJsiKUTeNBbHOCTh CYLIECTBOBAHHS KOTO-
pbIX H3MepsieTcd, MO-BUAMMOMY, NeCATKAMH HJH COTHSIMH
MHJIJIMAPAOB JIEeT, CTO ThICSY JIeT — MOYTH MTHOBeHHe. 3Ha-
4uT, ecan 3Be3nbl Boabd — Palie He co6uparorcs mnoJ-
HOCTBIO «PaccocaTbCsi» B MPOCTPAHCTBE, €CJIH OT HUX AOJIXKHO
OCTaTbCsl YTO-TO, HaNOMUHAMOIlee OOLIYHYIO CMNOKOHHYIO
3Be3/ly, TO NPOJOJJKHTEJbHOCTh 6e3yMHOI0 paCcTOUHTENbCTBA
JloyiKHA ObITh, OUEBHJHO, 3HAUMTEJbHO MeEHbllled, YeM CTO
TBHICAY JIeT.

Mgl noka He 3HaeM, YTO HMEHHO 3aCTaBJseT HEKOTODHIE
M3 3Be3]l BCTyNmath Ha MyThb rH6GenabHOrO pacTountenscrsa. Ho
BCce (aKThl TOBOpPSIT, YTO 3TO PACTOUHUTENLCTBO SBJAETCS
KPaTKOBpeMeHHbIM 3MH3040M B HX XKHU3HH.

IMousith, nouemy 3Be3nsl Bosabd — Paiie ncrekalot rasom,
HeTpynHo. Beab noBepxHOCTb 3THX HaunOoJee ropsiunuX 3Be3f
nMeer TeMmnepatypy zo 100 Teicau rpanycos. Ilpu taxoit
TeMnepaTtype 3Be3[a H3JydaeT CTOJb MOLIHLIE MOTOKH CBETA
H, B YaCTHOCTH, YJbTpadHOIeTOBLIX Jyuell, YTO CBETOBOE
laBjleHHe CO CTOPOHbl MOBEPXHOCTH 3Be3Abl Ha €e 4aTMo-
chepy xosoccanbHo. OHO-TO U «CAYBAaeT» aTOMbI aTMoOC(ephl
B OKpyxKaiolllee 3Be31y MHPOBOe MPOCTPAHCTBO.

Canenyer 3ameruTb, YTO HEKOTOpble 4CTPOHOMBI He CoO-
TJlacHbl ¢ HapucoBaHHOMN cefiuac KapTuHOH. 1o ux MHeHwulo,
Kak 6YATO NOATBEPIKAaeMOMY HEKOTOPbIMH aKTaMH, 3Be3abl
Boang — Paiie Bosce He HCTeKaloT ra3oM, a 0COGEHHOCTH HX
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CreKTpa MoOryT ObITb OGBSICHEHbl HEKOTODBIMH CJIOKHBIMH
¢u3MYecKHMH TPOLECCAMH, NpPOTeKaloUUMHu B aTtmocdepax
STHX 3araJoyHbIX 3Be3A. BhBox o Mosomoctu 3Be3p THIA
Bonbth — Paiie He n0/KeH CUMTAaTbCA GECCHOPHBIM.

Urak,. siApa mJaHeTapHBIX TYMaHHOCTeH — 310 JHGO
spe3ln THna Boabd — Palie, auGo GoJiee CHoKoiiHbIE H
MeHee ropsiuie 3Be3[bl crekTpaJnbHoro kaacca O. MoxHo H
OTCIOfA CHesnaTh BLIBOL, YTO NJAHETADHbIE TYMAHHOCTH He-
H36€XHO HOJIXKHBI MOPOXKAAThCSl UMEHHO 3TUMH 3Be3JaMu?

Her, Henp3s. Ectb MHOro 3me3n, HU4eM He OT/MYalo-
IIMXCS OT siep MaHeTapHBIX TYMaHHOCTeH, BOKPYT KOTOPBIX
TYMaHHOCTH OTCYTCTBYIOT. 3HAUHT, He BCE ropsuye 3Be3[bl
HepeMeHHO 00pa3yloT MJaHeTapHYI TyMaHHoOCTb, [la
K TOMY XKe CTpOeHHe IJIaHeTapHbIX TyMaHHocTell (B 0coGeH-
HOCTH KOJIblIeBBIX) MOKAa3bIBAEeT, YTO TYMAHHOCTh MOTJa BO3-
HHKHYTb NpPUd KAKOM-TO BHE3aNMHOM H HepaBHOMEDHOM H3-
BepIKEHUH U3 3Be3abl 6OJIbLIHX KOJIHUeCTB raza. Mexay tem
y 3Be3n knacca O armochepsl CpPaBHHUTENbHO CIOKOHHHI,
a y 3Be3n Bonbd — Paiie ucreueHne rasa mpoUCXOAHT Ha
penKOCTb PaBHOMEPHO.

Mozxert OBITb, TAK NPOUCXOLUIO He Bcerga. Moxer ObITb,
B npollioM 3Be3jnl THna Bosabd — Paiie nenbiThiBaIM HEYTO
BpOJe B3pHLIBOB, YTO MPHBOJU/IO K CKauKoO6pasHOMY BhI-
6pacelBaHHIO U3 HUX ra3oBoro BeulectBa. Hukakux, onHako,
NpSAMBIX (DaKTHUECKUX MOATBEPIKAEHHH Takoe MpeXnoJoxKe-
HHe [I0Ka He HAXOMIHUT.

Kak u 3Be3nn Tuna Bonbg — Paite, nnanerapHubie TyMaH-
HOCTH — 3T0 o6pa3oBaHusl HenoJroBeuHble. Pacnosnsascs
8 pasHble CTOPOHBI OT LEHTPaJbHOH 3Be3[bl, MJAaHeTapHas
TYMaHHOCTb CO BPeMeHeM NoTepsieT CHMMETPUUHYIO HOpMY H
npeBpaTuTcss B HeOGOJBLIYIO TaK HasbiBaeMmyio AuddysHYIO
TYMaHHOCTb — MeXX3Be3HOe 006J1aK0 pa3peKeHHbIX ra3oB
C HenpaBU/bHBIMY OUEPTAHUSMH, HAMOMHHAIOWIUMH 3eMHbIe
o6naka. IloncueTsl MokasbIBAIOT, UTO NpeBpalleHue MaHe-
TapHOH TyMaHHoCTH B AUGDPY3HYIO HeH36€KHO COBEpIIHTCH
3a KOpPOTKHMH B aCTPOHOMHUYECKOM MacuTabe CpPOK — KakHe-
HUOYAb AeCsAThb THICAY JieT. Bo3MOXKHO, UTO 32 3TO BpeMs ee
AP0 OCTBIHET, «YCMIOKOUTCsI» ¥ M3 3Be3bl THNa Boabd —
Paiie npesparturcs B 3Be3any kaacca O.

®akThl KaK GYATO MOATBEPKAAIOT 3TY MbiCab. HeM 60Jib-
e MJaHeTapHas TYMaHHOCTb, YeM HenpaBu/bHee ee (opma
M OuepTaHus, TeM B CpefHeM XOJIOJHEE ee 3Be3[Hoe AAPO.
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Tpynno npeamosaraTk, 4YTO Mbl CJIYYaiHO MOSBUJIMCH HA
CBET Kak pa3 B Ty 3I0XYy, KOraa BO3HUKJIU I[LJIAHETApHbIE
TYMaHHOCTH. T'opa3fo BeposTHee NMPenNoJOXKHTh, YFO MPO-
uecc 06pa3oBaHus NaHeTaPHBIX TYMaHHOCTeH COBEPHKAGTCS
HeNpepblBHO. DTH CTpaHHble OGBEKTHl ¥ B NaeKOM RPO-
IIJIOM, ¥ B HACTOsILIeM, H B OyAylleM BO3HHKAJIH, BO3HUKAIOT
H GYAYT BO3HHUKATh.

Hawm, B ofweM, iCHO, 4YeM KOHYaeTCs KH3Hb [JIaHeTap-
HOW TYMaHHOCTH. Mpl MoOxXeM naxe NPUGIU3UTENbHO yKa-
3aTh JaTy poxkJeHHs Ja060i u3 Hux. Ho cam akT poxieHus
ocTaercs NMoKa B TeHH. Mbl He 3HaeMm, Kak U U3 Yero po-
KIAIOTCA MJaHeTapHble TYMaHHOCTH. Mbl X0Tenn Gl riay6xe
y3HaTb MNOAPOGHOCTH MX KHU3HH M YHHUYTOXKeHHA. A noka
NPUXOLUTCS CUMTATH ITU CTPAHHBIE TYMAHHOCTH ONHUMHU H3
Hau6oJiee 3araJOYHBIX NpelCTaBUTeNell 3Be3IHOFO MHpa.

BO3HHRAIOT JIH 3BE3JbBI B HAIUN THH?

TpynHo ykasaTh B OKpy:Kaiolleil Hae NpHpoOde YTO-
HuOyab Gosee HeM3MeHHoOe, yeM 3Be3fHoe He6o. Kak Oyaro
6e3)Xa/IoCTHBIH TOTOK BpeMeHM, BCe CMeTalollHil Ha CBoeM
nmyTH, He Kacaercs 3Be3d. Ta e Bosabmas Mensenuua, no
KOTOpO#i JpeBHYMe (PUHUKHUACKHE MOpPEXOAbl OTBICKHBAJH
nyteBoanylo [lonsipuyio 3Be3fy, ykpawaer He60 u Hallef
amoxH, cosBesgne OpuoHa, o KoTopom nucasa eite [omep,
BCTpeYaercsl B TOM e BHJe U Ha COBPEMEHHBIX 3Be3IHBIX
Kaprax. HeynuBurenbHo NmosToMy, 4TO ApeBHUE, NOAMETHB
HEH3MEHHOCTh He6GeC, MPOTHBOMNOCTABUIH HUX <«OpPEeHHOMY»
H3MEHUHBOMY 3eMHOMY MHUpY.

[TocrosiHCTBO 3Be3gHOro He6a Ha CaMOM Iejie TOJBKO
Kaxyieecs. Te najekue COJHIA, KOTOpble Mbl Ha3biBaeM
3Be3[aMH, JIETAT B NMPOCTPAHCTBE CO CKOPOCTSIMH B LECATKH
H JaxKe COTHM KHJIOMETPOB B CeKyHIY. ToJbKO upe3Bbluaii-
Has yoaJeHHOCTb 3Be3[ NeJaeT 3TH [JBHXKEHUA MOYTH He-
OLIYTUMBbIMH, He3aMETHLIMU [JIsI YeJO0BeyeCckoro rJjasa,

Ho mpofiayTr cotHu ThICSY JIeT, U 3Be3HOe HeGO CTaHeT
Hey3HaBaeMbiM. TenepeliHye CO3BE3AHS YCTYNAT MECTO HO-
BbIM, OHITb MOXKeT, C elle GoJjiee 3aMBICIOBATHIMH OYepTa-
HuaMH, «Hoso#i» 3emse, mocrapeBiuell 3a 310 BpeMms, 6yner
COOTBETCTBOBAThH U HOBOE HeGo.

Pasymeercs, BpemMsa He wanut u 3se3anl. Hukro temeps
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Cxema crpoerun nawed Iaraktuku,

He yTBepXKJaeT, YTO 3Be3gbl BeuHbl, B okpyxamomem Hac
MHpe HYYTO He BEYHO, KpOMe BeuHO ABUXKYlIeHCs U BEUHO
H3MeHsIolleficsT MaTepul — OCHOBBI BceX Belleill. 3HAYUT, H
mo6asi u3 3Be3[ KOT[a-To BO3HHMK/IA M KOrJa-TO HCYE3HeT,
TO €CThb NPEBPaTHTCS B TO, UTO YyiKe Hesb3s GylneT Ha3BaTh
3Be3pnoil. [Ipo6nema, KoTOpyIO NBITAETCA pa3pellnTb COBpe-
MeHHast aCTPOHOMHS, 3aKJ/IIOYAeTCs He B TOM, H3MEHSIIOTCS JIH
3Be3bl (4To GeccmopHO), @ B TOM, KaK OHU POKIAIOTCH,
JKMBYT H noru6aror.

3Be3bl He XaoTHyHO pa3bpocaHbl B npoctpanctee. OHu
06pasyioT rUraHTCKyue 3Be3[Hble CHCTEMbl, Ha3blBaeMble ra-
gaktukami, K omHo#i M3 rasakTHK B KaueCTBe pSNOBOH
3Be3flbl MpuHaMIexKuT U Haule CouaHle.

Ha pucynke nzo6paxena cxema crpoeHus Hame# anak-
THKH. B Hee BXOOUT OKOJIO CTa NATHAECATH MHJJIHAPAOB
3Be3Jl, a TaKKe TYMaHHOCTH M MeXX3Be3JIHble 06/1aKa KOCMHU-
YecKux rasos. OcHoBHas Macca 3Be3f ['anakTuku oGpasyer
B NIPOCTPaHCTBE CKOMJIeHHe, HanomMuHalollee yeyesuuy, [Taoc-
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KOCTb, mpoxoasiuiasi gepe3 pe6pa 3TOH «4eYeBHLBI», HA3bl-
BaeTcsl IVIOCKOCTbIO raJlaKTHYeCKOro 9KBartopa.

JluameTp MCMOMMHCKOM «3BE3LHON YEUeBHIIbI» TaK BEJHK,
4TO OT OJHOTO ee Kpast A0 APYroro Jy4 cBeTa AOJKeH JIETETh
OKO0JIO BOCbMHIAECATH NATH ThicsAy JeT. CosHue HaXOAHUTCH
6J1Ke K Kpalo, UeM K LeHTPy ['ajakTuku, 0T KOTOPOTrO ero
OTHe/sIeT PacCTOsHMe B ABAALATL TPH THICSUH CBETOBLIX JIET.

3a nocneiHee BpeMsi CTal0 $ICHO, YTO KaK OTAEJNbHbIE
3Be3Jbl, TaK M 00/71aKa MeK3Be3[HOro ra3a MOTYT ydaJfiTh-
Csl Ha 3HAYUTeNbHble PACCTOSHUS OT MJOCKOCTH rajakThue-
CKOro 3KBaTopa. «3Be3[Hasl YeuyeBHL[a» OKa3blBaeTcs, TaKUM
06pa3oM, OKyTaHHOH KoJiocCabHBIM chepHyecKuM 06/1aKoM
H3 Ta30B W 3Be3[l, KOTOPOMY NPHCBOEHO Ha3BaHHE KOPOHBI
[anaxTtuku. [ToguepkHeM, UTO KOPOHaA BecbMa pa3peiKeHa —
B efllHKIle 06’beMa NPOCTPAHCTBA TaM BCTpevaeTcsl ropasno
MeHbllle 3Be3[], YeM BHYTPH «3BE3[HOH UEUEBHIIbI».

anakruka — o6pa3oBaHie He CTaTHYECKOe, a AUHAMHUYe-
cKoe. Munnnapael 3Be3f, ee COCTaBJsIoOIIKe, o6palaoTcs
BOKpPYr LeHTpa ['anakTuku, rie MoIuHoe, NMJOTHOE H MOYTH
chepuyeckoe cKonuile 3Be3x obpa3yer Tak HasblBaeMoe
ranakTHIecKoe sipo.

Huave u He Morso GbiTh. Ecain Obl 3Be31nl He JABHTAJHCh
BOKDYT LeHTpa ["anakTyuky, To Bce OHH Gnarofaps AefiCTBHIO
TAroTeHus momnafanu Obl Ha rajakTudeckKoe siApo, KOTOPOe,
B CBOI0O oOuepeab, CTPEeMHU]OCh OBl MaKCHMaJbHO CKAaTbCS
K TaJakTHYeCKOMY LeHTpy. UTo H3 3TOro noJy4usochb GHI,
TPyAHO cKa3aTb. Bo BCSIKOM cjydae, TakuX «CIpPeccOBaB-
IIKXCS» TAJaKTHK Mbl HUTAe He HaOm0gaeM.

CouHue BMecTe ¢ nuaHeTaMH 0GXOIUT LeHTp ['anakTuku
3a CTO AeBSHOCTO MHJJIHOHOB JeT. Ha3oBeM sToT npoMexy-
TOK BpeMeHH KOCMHYECKHM rojpoM. Mamepsrth Takoii ucmo-
JIMHCKOH MepKOH JKH3Hb OTIeJbHOrO YeJoBeKa WJH Aaxke
BCero YeJOoBeYecTBa Heles1ecoo6pa3Ho. ATo MOUTH TO XKe, UTO
BEIpaxKaTh AHaMeTp aToMa B Kuiomerpax. Ho aas xusHu
3Be3[] KOCMHYECKHMH TOJ — BIOJIHE TMOAXOASAUIAS eNUHHLA
BpeMeHH. B Ku3Hu 3Be31 KOCMUUECKHI rOJl UMeeT NPUMEpHO
TO Xe 3HaueHue, YTO H OOGBLIYHBIHA, 3eMHOH rojl B yejioBeye-
CKoH xu3HH. [To3TOMy KOCMHYECKHH IOJ MO3BOJNMT HAM Ha-
TisiiHee npeacTaBUTh ceGe MOJIOAOCTh U CTapOCTh 3Be3J.

CoBpemennble 3apyGexHble yueHble-H1eaquCThl COrJIacHbI
C TeM, YTO 3Be3Jinl M3MEHUHBH W He BeuHbl. Ho nmpoucxoxne-
HHe 3Be3]| OHM NpelcTaBasior ce6e TaK, 4TO C HX B3rVIgJaMH
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HY OAMH 31paBOMBICAAIIKE y4YeHbI, CTOSIMUA Ha MNO3HLHAX
MaTepHaJHCTHYECKOTO NMOHHMAaHHs NPHPOJbI, COrJIacCUThCS He
moxer. Hanmpumep, actpoHoM B psce, enuckon Jlemerp,
yTBepKIaeT, UTO BCE 3Be3/1bl POAHJIHCH NOYTH OLHOBpEMEHHO
H 4TO laTa POMKAEHHs 3Be3l M 3Be3MHBIX CHCTeM, OTHAeJeH-
Hasi 01 HACTOSIIIer0 BPeMEeHH HEeCKOJbKHMH MUJIHApAaMU
JIeT, COBNAaJaeT C aKTOM TBOPEeHHs BCEro MHUpa <«HaJIMHpO-
BBIM» AYXOBHBIM CYLIeCTBOM — GOroM.

CoBeTCKHe aCTPOHOMbI NPOTHBOINOCTABJSIOT 3TUM HIea-
JUCTHYECKHM H3MBIULJIEHUSM H3YyueHHe peasibHOH NPHUPOLHI,
uccnenoBaHue (aKToOB, KOTOPble MPOJHBAIOT CBET Ha OYEHb
CJI0XKHBIH, HO BIOJIHE paspelldMbIH BOMPOC O BO3HUKHOBe-
HHY, Pa3BUTHY YU Tubesau 3Be3.

A QakTh ynpsiMo 3asiBJSIOT, YTO 3Be3[bl, HaOJMOAaeMble
HaMy B HACTOSLLYIO 3MOXY, HMeEIOT pasHblil BO3pacT.

Bosbmewm, nanpumep, Cosnie. OHO, BO BCSIKOM cayuae,
cTapile 3eMJsH, BO3pacT KOTODOi, HallleHHBIH caMbIM¥ pas-
JIUYHBIMH CNOCOGaMH, COCTaBJISeT OKOJIO TPeX MHJIMAapAOB
qet. [lo HedaBHUM HCCAENOBAHUSM HAMIacCTOBAHHUH B 3eM-
HOH Kope YCTaHOBJIEHO, YTO 3a MOJITOpa-ABa MHJJIHAapAa
Jger usnydeHue CoJiHLA MPAKTHUYECKH He U3MEHHJOCh. DTO
3HauuT, uto CoJHIle CYyLIeCTBYET MO MeHblIeil Mepe NeCATOK,
a MoxeT ObiTb, © HECKOJIBKO [eCATKOB MHJJIHApAOB JIeT.
B kocmuueckux Maciutabax BpeMmenu Hauwemy CosiHUY mpH-
MEpHO COpPOK — MATbAECAT KOCMHUYECKUX JieT. 3HAauHT, 3Be3-
Ia, nawllas HaM XKHU3Hb, IPUHALJEKUT K 3Be3[aM CpelHero
Bo3pacra.

WHoe neno 3Be3nnl Tuna Bouabd — Palie, ¢ KOTOpHIMH MBI
yxe no3Hakomuiuchb. MXx HHKAaK Hesb3s CUUTATh «B3pOC-
JBIMH» 3Be3JaMH, DTO Ha PeIKOCTb PacTOUHTEJbHbIe, <IPO-
MaThbIBaOLlHe» CBOI0 MacCy «MJaLeHUb».

Ecnn Bbl 3Haere, 4yTo Bechb KanuTas Balllero NpUsTeNs
HCUHCAAeTCs, CKaMeM, ThICAUbl0 pyOJasMM, a HUCTOYHUKAMHU
NONOJIHEHUS CBOEr0 KanuTaja OH He pacnojaraer, HO TeM
He MeHee Kax<Abii wac tpatut 100 py6uaeit, To BHl Bupase
clesiaTh BBIBOJ, UTO 3TO Hepa3yMHOe pacTOUMTENbCTBO MPO-
JlOJI2KaeTcsl HUKak He GoJsiblue QeCATH 4Yacos,

AHanoruunble pacCyXAeHHs MPUJOKHMBL H K 3Be3naM
tuna Boawbgp — Paiie. BosmoxHble 3anachl X «Kanutanas-
Macchl HaM H3BecTHBl. Beab Macchl 3Be31 orpaHuucHHbl. e
MoOXeT ObITb 3Be3a C Maccol, Hanpumep, B ThICAYY pa3
6oublueit, yem macca ConHua. Takue CBepXMacCHBHbIE 3Be3-
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ABl, «pacmupaeMbles H3HYTPH CBETOBHIM JaBJEHHEM, He
MOTYT GbiThb yctoiuuBbIMU. OHH Heu3GeKHO pacmafyTcs Ha
3Be3[bl MeHbllel Macchl. Teopuss m HaGaOAEHUS MOKa3bl-
BaIOT, YTO Macca HaunGoJiee KPYMHOH 3Be3/lkl TOJbKO B He-
CKOJIBKO [IeCSITKOB pa3 npesnilaer Maccy CosHia.

Hrak, notennualbHbie, BO3MOXKHLIE 3aMackl MacChl 3Be31
tuna Boabd — Paite orpannuennn. Onu He MOryT OHITH
Gosbllle, 4eM HECKOJbKO [eCSATKOB CoOJHeuHbXx macc. He
«CMYIIAsICb» 3TUM, 3Be3lAbl Tuna Bosabnd — Paite, Kak yxe
FTOBOPHJIOCH, €3KEroAHO BHIGPACHIBAIOT B MNPOCTPAHCTBO B
BHJIE€ NIOTOKOB PACKaJeHHbIX a30B TaKOe KOJIMUECTBO Bellle-
CTBa, KOTOPOe COCTABJ/ISIET OMAHY CTOTBICAYHYIO HJIH JaxKe
OIHY JeCATUTHICAUHYIO LOJI0 COJTHEUHOH MAacCHl.

Uem MmaccHBHee 3Be3na, TeM GbICTpee OHA [HOJIKHA Te-
PATH CBOIO MAaccCy, TakoBO Hen3GexHOe C/ledCTBHe 3aKOHOB
¢u3uku. 3Hauyut, npexne 3Be3nl THna Boabd — Paite npo-
SIBJISIN ele GoJbLIYIO pPacTOUHTENbHOCTD, ueM Ternepb, Cie-
noBarenbHo, 3Be3nbl THna Boabd — Paiie cymectByioT He
6osiee MUJIIMOHA JIET, a CKOpee BCEro Jake ropasfo MeHb-
lIe — HEeCKOJIbKO COTEH ThICSY JIeT.

MoxHO KOCMHYeCKHit TONL pa3fenuTb Ha JABeHaaUaTh
KOCMHMYECKHX MeCsieB WJM Ha TpPHCTA LIeCTbAECHAT MAThb
KocMuueckux AHefi. Torma mosydaercs, 4TO 3Be3lbl THMA
Bosbd — Paiie uMeloT Bo3pacT 0OJMH-ABa KOCMHYECKHX RHS.
JTH 3Be3[bl, MO-BHAMMOMY, AeHCTBUTEJIbHO «HOBOPOA.NEH-
Bble MJaleHUbl», COBCeM HeNaBHO (B 4CTPOHOMHYECKOM
CMbICJIE CJIOBA) MOSIBUBLIMECS HA CBET.

3Be3[bl TePSIIOT CBOIO MacCy He TOJMBKO 3a cyeT BhIGpoca
rasoB. Mul yxke roBopuiu, 4to B Heapax Cosanua u 3Be3n
COBEpIIAIOTCH CJOXKHBlE fIepHble NMPOLEeCCH, MPH KOTOPHIX
4acTh BellecTBa MpeBpallaercs B u3jayueHue («Ioedekt
Macceiy). HamomHuM, uto Kaxayiwo cekyHay CouHue mnpe-
gpamaer B u3JyuyeHue 4 MHJIIMOHA TOHH CBOEro BelleCTBa.
Ipu kosoccanbHoii o6weit Macce CosHUa Takofl pacxon
noutu HeowyTuM. Ho ecTb 3Be3abl, Y KOTOPHIX B H3JY4YeHHE
npesBpauaeTcss HecpaBHeHHO OoJblliee KOJIMYECTBO Belle-
CTBA. DTO 3Be3/bI-TUrAHTHl, MAacChl KOTOPBIX B HeCATKH |
Laxe coTHH pa3 npesbiwaioT Maccy Coanna. Onstb u 31ech
NPOSB/SETCS TOT e 3aKOH: YeM MacCHBHee 3Be3ld, TeM
Goublllee KOJIMYECTBO BellleCTBa MpeBpalllaeT OHa B WU3Jyue-
HHe, TeM, CJjeloBaTeNbHO, GOJibllle ee CBETHMOCTb, TO €CTh
KOJIH4€eCTBO H3/1y4yaeMoro cBeTa.
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B KoHIle KOHIOB AJS1 TPOJOJIKHTEIbHOCTH KH3HY 3Be3/hl
HeBa)KHO, KAK MMEHHO OHa TepsieT CBOe BeleCTBO — Mpe-
BpallaeT Jiu ero B MOTOKU CBeTa MJM BhIOpachiBaeT B BHAE
noToxoB rasoB. Pe3ysnbTaT oJuH — HCTOLIEHHe 3Be3snbl. He-
KOTOpble THTAHTCKHE 3Be3[Ibl TaK «yCepACTBYIOT» B MCIYCKa-
HMM CBeTa, YTO UX BO3pacCT, HaHIeHHBIH yKe H3BeCTHHIMH
HaM MeTOLAaMH, HUKAK He MOXKeT TNpeBbICHTb HEeCKOJbKUX
TBICSTY JIeT. DTO TaK¥XKe «MJaleHUbl» B Mupe 3Be3i. K ux
YHC/Y OTHOCHTCSI, BO3MOXHO, T'HTaHTCKas 3Be3na Puresb u3
co3se3nusi OpHoHa,

HemHoro nocrapuie 3Be3nsl crnekrpanabHoro kgacca O.
Hx BO3pacT MOXHO OLEHUTb INpPUMEpPHO B OAMH MJYU He
CKOJIbKO MHJIIHOHOB JieT. lHaue roBopsl, CaMbIM B3pOCJIBIM
H3 3THX MJajeHlUeB He MoxKeT ObThb GoJblle ORHOH-ABYX
KOCMHYECKYUX HeJlesb.

Eme crapue Gosiee XoJOXHBIEe 3Be3fbl C TeMMepaTypoil
noBepxHocTH 15—20 ThiCSY TrpamycoB, NpuHAAJexauue
K cnekTpanbHOMY kaaccy B. B kocMuueckoii 1kase BpeMeHH
WX BO3pACT HCUHCJASETCS HECKONbKUMY KOCMHUUYECKHMU Me-
cslaMu.

EcTb 1oHble 3Be3[lbl BO3pacTOM MATHAAUATh — ABAANATH
KOCMHUeCcKHX JeT. BcTpeuarorcs U Mosiofble 3Be3nbl, B pac-
LLBeTe CHJI, BO3PACT KOTOPHIX GJM30K K TPUALATH KOCMHYe-
ckuM romaM. CyulecTBYIOT M 3Be3[bl-CTapU4KH, BO3pacr
KOTOPbIX MO3KeT B HECKOJbKO pa3 IpeBbILIAaTh BO3pacT
CouHua.

Hrak, 3Be3abl UMeIOT pa3Hbl BO3pacT — OT HECKOJNBKHX
KOCMHYECKHX [IHell 10 COTeH KOCMMYeCKHX JieT. 3Hauwr,
BO3HUKJIY OHH He OJIHOBDEMEHHO, a B pa3Hble 3MOXH. Tak
KaK HeT HUKaKUX OCHOBAaHMIl yTBepK[AaTh, UTO MPOIECC BO3-
HYKHOBEHHSI 3Be3]] 3aKOHYMJICS HECKOJbKO KOCMHYECKHX
IHell Ha3al, Korda BO3HUKJH 3Be3/bl THNA Bosbd — Paiie
W Jpyrue UM MoAoGHBIE TMTAaHThI, TO BHIBOL U3 MepeuucseH-
HBIX (DAKTOB MOXKHO CHeJaTh TOJIbKO ONHH: 3Be3Ibl BO3HHU-
KaloT H B Haluu aHu. [Ipouecc 3Be3poo6pa3oBaHusl, coBep-
warowuiics B Hawefi [anaktuke yKe COTHH MHJIMApILOB
JeT, MpPOJOJIKAaeTCsl W TOHbIHE W OyleT INPoNONKaThbCH
BNpelab HeONpeaeJeHHO H0JTO.

Ho, ycraHoBuB 3TO, MBI LOJIKHBI OTBETHTb Ha APYrof BO-
TMPOC: U3 Yero M Kak BO3HHKAIOT 3Be3NHl?

B 1947 rony u3BecTHBIH COBETCKHil aCTPOHOM aKaleMHK
B. A. AMGapuyMsaH OTKpbLI 3Be3fHBIE ACCOUHALMH. DTHM
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36e30Haa accoyuayua.

TepMHHOM OBIIM HAa3BaHBl TPYNNUPOBKH ONHOTUMHEIX HJH
G/IH3KHX MO CBOHCTBaM 3Be3[, o0belHHeHHEe KOTOPbIX B Orpa-
HMYEHHOM M CPaBHHUTENBbHO HeGOoJbIIOM oGbeMe MpOCTpaH-
CTBa HeJb3sl CUHTATh MUTPOH cayyas,

B wHacrosimiee BpeMs U3BEeCTHBI JBa THUMA 3Be3XHBIX
acconxanuii: Tak HasbiBaemble O-accoumanuu u T-acco-
UHALUH.

[TepBhie W3 HUX MPeACTaBJSAIOT cOO0H rPyNnNUPOBKU rops-
YHX THTaHTCKHX 3Be3]], K KOTOPhIM, B YaCTHOCTH, NpHHAaI-
JexaT yKe 3HaKoMble HaM 3Be3fipl CHeKTpaJbHoro kiaacca O
(otctona u HasBanue O-acconumauuu) © 3Be3Obl THOA
Boabd — Paiie. Accounauyu BTOPOro THNA MOJYYHIH CBOE
o6o3HaueHue or 3Be3anl T u3 co3se3nus Tenabua, o6aanaio-
melff, KAK M Jpyrue 3Be3Lbl TAKOrO XKe TUMA, He COBCEM
OOLIYHLIMY CBOHCTBaMHU.

Ilpexnpe Bcero, 3se3na T Tesnbua He ropsiudil TUraHT,
a xosonHbifl Kapauk. [Ipyroii xapakTepHoii ee 0COGEHHOCTHIO
siBJifieTC u3MeHeHne GJgecka. B otanupe or CosHua KoJu-
YeCTBO CBeTa, M3/yuaeMoro 3TOH 3Be3lofl, HeNpepbIBHO
MeHsiercst. Cyast 1o ce CnekTpy, Kose6aHus 6Jecka BhI3BAHH!
HeperyJsipHbIMu, HO YacThiMH Bhi6pocaMu M B atmocdepy
3Be3bl pacKaseHHbIX U SPKOCBETSIIUXCS] a30B ee Help.

3Beannt TtHna T Tesbla — yAUBHTENbHO 6eCrnoOKONHbIE,
«HeycTaHOBuBIUHecs» 3Be3nbl. HenpaBuibHble KoNe6aHHS U¥
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BHANMOro 6jeCKa, BO3MOXKHO, YKasblBalOT Ha CpaBHHTENb-
HYI0 MOJIOZOCTb 3THX 3Be3X. M3 mux u cocrost T-accouu-
aluy.

Mexny IByMSI THIAM¥ 3Be31HBIX aCCOUMAUUN HeT Hempo-
xonuMoi rpanu. Hekoropeie u3 6nu3kux K 3emiue O-accouu-
auuil ONHOBDEeMeHHO sABJSIOTCH H T-accomuauusiMu. Bos-
MOXHO, 4TO B GyAylieM 3TOT (DaKT NOMOKeT MOHATE, Kak
pa3BUB3IOTCS 3BE3[HL.

IToncku accommaunii — neno He mnpocroe. HeGoabiuoe
KOJIMYECTBO 3Be3l, oOpasylouux accounauyio (0GBYHO
YHCJIO CaMBIX SIPKHX W3 HHUX He NpeBHIILIaeT OBYX-Tpex Ie-
CSITKOB), MOAYAC COBepIIEHHO TepsieTcsl Ha oflieM 3Be3JHOM
¢one apyrux 3se3n 'anakruku. Heoueunmyio nomolilb B Ta-
KHX TOMCKAaX OKasblBaeT CHeKTpaJbHbI aHanu3. Cnekrtphl
3Be3J, 000OMX THUIOB 3Be3[HBbIX acCoLHaluii pe3Ko BblAeNs-
I0TCS Ccpelu CHEeKTPOB [Apyrux 3Be3n. MMeHHO mnosToMy
OCTaeTcsl NOKa HEesCHBIM, MOpUHAA/e)XaT JH K 3Be31HbIM
accouMauusM 3Be3Jbl IPYrHX JdOCTAaTOYHO OOBLIKHOBEHHBIX
THNOB. BblnenuTh cpefn 3aypsfHbIX 3Be31 Te, KOTOphie He
TOJMBKO BUAHBI B HanpaBjJeHHY acCoLMally, HO H peajbHO
NpHHALJIEeXKAT K Hell, He Tak-TO JIETKO.

[IpeacraBbre cefe Ha MHHYTY, UTO BCe 3Be3Jbl, KpOMe
TeX, KOTopble 06 beIMHEeHb B accolyannu, ucuesnu. B rakom
cJyuae Ha uvepHOM ¢(oHe HOUHOro HeGa Mbl yBuzenud Obl
TOJILKO OTHeJIbHble TPYNNHPOBKY HEKOTOPBIX CXOJAHBIX IO
(pu3HueCKuM CBOHCTBAM 3Be3] — 3Be3[Hble AaCCOLMALHUH.
3Be3/bl Kaxaoi u3 accounauuit 6Ju3Ky He TOJNBKO Ha HeGe,
HO u B MpocTpaHCTBe. 3Be3[Hble acCCOLHAUUK HE TOJbKO BH-
duMble, HO ¥ AeHCTBHTENbHble 00beJHHEHUs 3Be3[.

O6beM NpoCTpaHCTBa, 3aHHMaeMOro 3Be3[IHOH accouua-
nyeit, oueHb BeuK. [lomepeuHuku 3Be3mHBIX accouuauyui
3aKJ/IOYEHbl B MpefiesaXx OT TPUALATH O ABYXCOT CBETOBBLIX
aeT. M Bce ke pacueThl NOKa3biBalOT, YTO OObeAyHeHYe
3Be3/l B acCOUHalUN He caydaitHo.

[Mpuxoaunocy nu Bam, ryass mo yauuam MOCKBH HIH
apyroro 6oJIbILIOrO ropona, CAyuaiHO BCTPETUThCS B ONHOM
MecTe W OJHOBPEMEHHO C TPUALATHIO HJH COPOKA CBOMMHU
3HAKOMBLIMH, /s KAXIOr0 U3 KOTOPLIX 3Ta BCTpeua Oblia
TaKXe HeoXuAaHHOH? Bpsan au. Bedb 310 no 3mpasomy
KUTEHCKOMY CMLICJIy HeBepOSiITHOe HJIH, Jiyyllle CKa3arthb,
KpaiiHe MaJsioBeposiTHOe cobbiThe. Ellle MeHee BepOsATHO CJy-
yaiiHoe oGbelMHEHHe 3Be3L B accouMauuu: Bedb B [anak-
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THKe «HacejleHHSI» (3Be3f) B TPHALATH ThICAY pa3 GoJblie,
yeM XuTejed Mocksel. K ToMy Ke u IBHXKeHHE 3Be3l
yInopsiIOUeHHOe, COBeplllaeMOe B OCHOBHOM BOKDYT UEHTpa
lanaktuky, 4To TakKe CHJIBHO YMeHblIaer BepOATHOCTb
cJAy4alHBIX BCTped.

3Be3Hble acCOUMaUUH — He CJAyuYajiHble O6bLeNdHEHUS
3Be3fl. Ho, ¢ apyro#t cTopoHbl, 3TH 06beauHEHUS H HeH0Jro-
peuHbl. bBaaroiaps GosbliMM pasmMepaM accoluaUud H He-
6osbLIOMY KOJIHYECTBY NMpUHAAJekalluX el 3Be31 accouua-
UMs CPaBHUTENBHO OBICTPO «paccoceTcs» CpeldH APYruX
sBe3l l'anakTuku. 3Be3abl accouuauuu, Gosee O6au3Kue
K TajlakTHUeCKOMy SIAPY, ABHIKYTCS BOKDYr Hero ObIcTpee,
ueM GoJiee nanekde. B pesynbrare uepes HeKoTOpoe BpeMs
accouvauusi pacTsiHeTCsi B HalpaB/JeHHM [BHXKEHHS Bcex
3Be3Jl, a 3aTeM H BOBCe pachanercs.

Pacnany accoumnanuu cofeHCTBYeT TaKiKe NPHTSXKeHHe
OKDYXaIOWuX 3Be3N.

CaMoe /M0GONMBITHOE 3TO TO, YTO pacnaj accouHaluy
JoJKeH coBepliaTbCcsi oueHb Obictpo. [lo wucciaeloBaHusaM
B. A. Am6apuymsHa, mio6asi u3 accouuauuii Hen3OeKHO
JOJKHA pacnacTbCsi 3a HECKOJbKO MHecATKOB MHJJIHOHOB
get. Ho ecnu HaGmogaeMble HAMH accolMaluH ellle He pac-
najnuch, TO, 3HAUUT, OHYU BO3HUKJIH B AaCTPOHOMHUUECKOM
CMbIC/Ie HeloaBHO, — He O0oJlee, uYeM HECKOJBKO [eCSITKOB
MUJIJTHOHOB JIeT Ha3all, TO eCTb BO3PACT UX HCUHC/ISETCS He-
CKOJIbLKUMH KOCMHYECKHMH MeCsuaMH,

Haunnas ¢ 1952 roga acTpoHOMbl 0GHApYyXKHUIU, YTO He-
KOTOpPble H3 acColMaudil pacIIHpsIIOTCs, NpUYeM 3TO pac-
HIHpeHNe Heb3sl 0GBSCHUTH JefiCTBHEM TATOTEHHs rajakTH-
YeCKOro siipa U OKPYXKaIOUIMX acCCOLHALMIO 3Be3d. 31ech
npoucxoaut uHoe, Cosjgaercss BheuaTJeHHe, 4YTO 3Be3[bl
accounallu pacxXodsTCsl B pa3Hble CTOPOHBI OT ee LUeHTPalb-
HOil 06J1acTH CO CKOpOCTSMH OGJU3KHMH B CpefHeM K 5—
10 kumomerpam B cekyHOy. MoXHO MOACYMTATB, «NPOLBH-
rasicb HasajJ N0 BpeMeHM», KOrJa HMEHHO 3Be3lbl accouua-
LMK Haya/y CBOe pacliHpeHHe H3 HEeKOTOPOro o4yeHb HeGOJb-
woro o6bema npocrpaHcTBa. Ecan 370 Havano paclinpeHust
OTOXKAECTBJAATL C BO3HHKHOBEHHEM aCCOLUHMALHH, TO OKa3hl-
BaeTrcs, 4TO y HEKOTOPHIX SIBHO PacCIUMPSAIOLUXCS accolua-
UK BO3pacT M3MepsieTCs BCEro HeCKOJbKHMH MHJIIHOHAMU
Jer!

B. A. AMGapuymsii cuuTaer, 4TO TaKoe pacIUHpeHHe U3
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HEKOTOPOTO «LEHTPA» eCcTb CBOHCTBO Bcex accounauuit. OHo,
pasymeercs, MOXKeT TOJbKO COAeHCTBOBATH pacrnajy acco-
unauud. Ho, «pacTBOpUBIINCB» NMOC/AE pacnaga acCOLMalUU
cpean JApyrux 3Be3f [anakTukd, NpuHamiexasline el
3Be3[bl COXPaHSIOT Ty CKOPOCTb, C KOTOPOH# OHM KOTrAA-TO
MOKHHYJNW LUEHTP accouyauuu, dTa CKOPOCTh Bcerga coue-
TaeTcs ¢ ropasno 60Jbllell CKOPOCTBIO IBUXKEHHSI 3Be3l BO-
Kpyr uentpa ['anakruxu. [TosToMy «coGCTBEHHBIES, HIIH, KaK
HX Ha3bBAIOT, NEKYJ/sPHblE, CKOPOCTH 3Be3f, LOCTATOYHO
XaoTHUHBIe, MMOYTH He MellalT o6LeMy W B LeJOM CTpOi-
HOMy ofpallleHHIo Bcex 3Be3f [anakTHKM BOKDYT ee simpa.

M3 TOro, 4to Mbl 3HaeM O 3Be3LHBIX acCOUHAUHUSIX, Ha-
npalpBaeTcs €CTeCTBEHHBIH BBIBOJ: MO KpaiHeHd Mepe He-
KOTOpHIE 3Be3[bl BO3HHKAIOT He MOOAYHOUKe, a FpyMNnaMy,
M 3TH TPYINbl «HOBOPOXKIEHHBbIX» 3Be3J 00pasyloT 3areM
TO, YTO Mbl Ha3blBaeM acCCOUHALHSIMHU.

Bce nu 3Be3nbl ['anakTHKY BO3HMKAIOT B BHIE acCOLMU-
auui?

MoxHo npoussectn tako#l noxcuer. Mcxons u3 Kosnuye-
CTBA OTKPBITHIX 3Be3JHBIX aCCOUHALMA MOKHO NOACUYUTATD,
4yto B ['anakThuke B MaHHBI MOMEHT colepKutcsl (B Hepac-
naslieMcs, pasyMeercsi, Buje) okoJo Thicsun O-accounauui
H OoxkoJo cTa Thicsiu T-accounauuii. [Ipunumas, 4to Bo3pacr
KaXKJIo#i accouMauuy paBeH (B CpelHeM) [eCcATH MUJIJHOHAM
JIeT, a B KaXIOo# accolualMu COMEpIKUTCA ThicA4Ya 3Be3l,
MOKHO JIerKO NMPHMUTH K BBIBOAY, YTO 32 HeCATb MHUJJIHAp-
OB JieT (Y4TO COOTBETCTBYeT B CpelIHEM BO3PacTy CaMbIX
CTapbix 3Be3ll) dyepe3 accouyauuy ROMKHO 06pas3oBaThCs
NpPUMEpPHO CTOJBKO Xe 3Be3Jl, CKOJbKO HX (aKTHUYECKH
wMeercs B [anaktuke.

Pacyer stor, xoHeuHo, rpy6o npuGaukeHHbi. OH CKo-
pee moxer ObITb Ha3BaH npukuikoii. Ho pesyabratr ero
OYyeHb BaKeH — OKa3biBaeTcs, BCe 3Be3Mbl ['aNaKTHKHU MOTJIH
NpoiTH yepe3 CTAAMIO 3Be3LHBIX acCoUUAUHH, Mpexne yeM
CTaJu OTHeJNbHBIMH, «CaMOCTOSITENbHBIMH» 3Be3namu. [lo-
T0My BecbMa BEepOSITHO, UTO BO3HUKHOBEHHe 3Be3l B BHIE
accounauuii ecTb oOWHA W eNMHCTBEHHHIH (M0 KpalHeH
Mepe, B Hauleli ['amakTuke) nyTb BO3HHUKHOBeHUs 3Be3In!

Ecan 3To Tak (4TO OKOHYATENbHO BBISICHHUTCH TOJIBKO
B 6yayuiem), To TOria oco0eHHO HHTepPeCHbHIM CTaHOBHUTCS
BOMPOC: W3 Yero BO3HMKAIOT 3Be3[bl?

Hano cosHartbes, 4To OTBeTa Ha 3TOT BOMpPOC elle He
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HalaeHo. Beccnopho, uto
3Be3Ibl BO3HWUKAIOT H B
Hall¥ [IHHW, BechbMa Be-
pOsITHO, YTO BCe OHH
BO3HHMKAIOT He TOOMIH-
HOYKe, a CpPaBHUTE]IbHO
TeCHBIMH TPYNNaMH, HO
Kakas (opMa MaTepuu
CNYXKHT  «POJHTEJIbHH-
ed» 3Be3q, IO0Ka He-
SICHO.

BHyTpu 3Be3aHBIX ac-
COLHAUHUI MBI He BHIMM
HUKAKHX TeJ, KOTOpble
MOXHO OblI0 OBl MpH-
HATb 3a Marepuasn, H3
KoToporo cdopMupoBa-
Juch 3Be3fbl. Her Huka-
KHX CJIe[JOB MarTepuaJa
H B TeX MeCTax accolua-
II4H, OTKYAa MOYEMY-TO
pas6eralorcs Bo BCe CTO- Tymanrocte Konckaa [onosa.
poHBl ee 3Be3fabl. Ho
Be/lb U3 YEro-T0 3Be3Jbi
JOGCJ/IKHBI BO3HHXHYTb, M 3TO YTO-TO [OJ/IXKHO cebsi Kak-TO
NPOSIBHTB?

ITo muenuto B. A. AmMGapuyMsiHa u ero nocsenosaresnei,
3Be3/Ipl, 06pasylolHe accounaluud ¥ TYMAHHOCTH, BO3HHK-
JI1 OJJHOBPEMEHHO H3 0CO0bIX, KaK OH Ha3blBaeT, JO3BE3AHbIX
TeJ, WIH MPOTO3Be3A. IDTH OOBEKTH SIBASIOTCS, MOXKaJYH,
HauboJiee TAUHCTBEHHbIMH HeGeCHBIMH Tejamu. VX He Bun-
HO HH B ONMH TeJIeCKOMN, OHU MOKa pelLIUTeJbHO HHYeM cebs
He NPOSBUJM M, NMO-BUAHMOMY, SIBJISIOTCS KaKoH-TO HOBOIM,
Hen3BecTHOH HaM ¢opmoil matepuu. CyllecTBYIOT JH OHH
B HeHCTBHUTENbHOCTH, MOKaxKeT OyAyliee.

B03MO0KHO, uTO HEKOTOpble 3Be3/bl BO3HHKAIOT H HHAue.
Hx «poautensaMus» ABAAIOTCA He TAUHCTBEHHBIE 103BE3IHbIE
TeNa, a yxKe 3HaKOMble HaM Mexk3Be3[Hble 00J/1aKa MblIH H
rasa.

O6paszoBanue neGecHbIX TeJ H3 Pa3PeKEHHOro BelleCTBA
nyTeM ero cryuleHusi — 310, NoXKaJnayH, camas pacnpocrtpa-
HeWHas ules KOCMOTOHMCTOB BCeX BpeMeH. PeanbHas Bo3-

.
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MOKHOCTb TAKOTO IpOllecca Ha NpHMepe MJAHeT COJTHeYHOM
cuCTeMbl JOKasaHa B INocjelHee BpeMs paboTamu akaje-
muka O. 0. IlIMuaTa ¥ ero yu4eHUKOB.

[TpuMmeHHMa JH, OLHAKO, 5Ta HIes K 3Be3aaM?

[TouTH OZHOBPEMEHHO C OTKPBITHEM 3Be3IHLIX aCCOlHa-
uuit, B ToM ke 1947 roay, amepukaHCKud actposoM B. Bok
aaMeTuJl CTpaHHble oOpa3oBaHus, Ha3BaHHbIE [JOGYIaAMH.
Ha ¢one 3Be3gHoll poccuinu Maeunoro I[lyTu OHHM BHITJIA-
IOSIT K4aK MaseHbKHe yNMBHTEJbHO KpYIJble TeMHble MAT-
HBIILKY, MO CBOMM ONTHYECKUM CBOHCTBAM OJH3KHE K TeM-
HBIM TYMaHHOCTSIM.

Bosbule Bcero ux BHAHO Ha (OHe 3Be3AHHIX O06JAKOB
co3esauit Crpenbua, lllura u 3meeHocua. B Tex cosses-
nusix, roe ¢on Mueunoro [yt cnaGee, raobyn MeHblie,
BO3MOXKHO, IIOTOMY, YTO 3[€Cb HX TPyAHee 00HAPYKHTb.

HanbHeliie ucclefOBaHUsl M0Ka3ajad, 4YTO IJOGYJH
NpeACTaBAsIOT co60f OrpoMHble XOJIOJHble MIaphl, COCTOA-
liiHe, NMO-BUANMOMY, M3 MBIIH, BO3MOXKHO, C HEKOTOPOH Mpu-
Mecbio raza. Haumenbliye u3 rio6yJ HMeIOT MONepeyHHK
B 5 ThICAY a. €., TO €CTh B JIBe THICSYH MSTbCOT pa3 GoJiblle,
YyeM QHaMeTp 3eMHOil OopOUTHEl, H B NATbAECAT pa3 GoJblle
nonepevyHHKa Halllel NiaHeTHOH CHCTEeMbl (ec/iu CUHTaTh ee
rpauuneii op6ury Ilnyrona). Camble Gosbline H3 T0GYJI
NpUMEpPHO B JecaATb pa3 0oJbllle HaUMEHbUIUX U3 HHX.

Uewm Gousblie riaobyna, TeM OHA Npo3padHee. Bo3MOXKHO,
4TO 3TO YKa3blBaeT Ha MOCTENeHHOe cxaTue rnobyJa, B pe-
3yJIbTaTe KOTOPOTO HMX MJIOTHOCTb BO3pacTaeT, a Npo3pau-
HOCTb yMeHbLIaeTcs.

Moryt a1 rao6yJel, CKHUMAsCh, NTPEBPATHTLCS B 3Be3Ny?

HenaBuue pacuersl Mockosckoro acrponoma E. JI. Pye-
KOJI MOKa3aJ/y, 4To ecyy rniofysna COCTOUT B OCHOBHOM U3
rasa ¢ He60J/IbLIOH NPHMECHIO NBIJIK H €CJH ee Macca CoCTas-
JISleT HeCKOJIbKO COJIHEYHBIX Macc, TO rjobyJna MOXKeT CKOH-
JICHCHPOBATBLCH B OJHY HJIM HCCKOJIBKO 3Be3l.

C mpyrofi cTopoHbl, HEKOTOPBIE U3 3apy6eXKHBIX aCTPOHO-
mMoB (IInurtuep, ¥unmna) mnoJsaraioT, 4TO MeXK3Be3IHbe Mbl-
JIeBble TYMAHHOCTH 06S13aTeNIbHO LOJIXKHBI KOHIeHCHPOBaTh-
¢l B ryo0yJbl, a 3aTeM B 3Be3JHl.

[IpencraBbre ceGe ABe MNblLIeBble YACTHUKH MeXK3Be3l-
HOTO mbljeBoro o6saka. Co Bcex CTOPOH B HUX «YyNapsiiOTCA»
H3JayyeHuss 3Be3d. Ho B mpocTpaHCTBe MexAy dacTHllaMH
MJIOTHOCTb  3BE3JHOTO H3JIyYeHHs] MeHblle — BeAb 31ech
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4acTHLbl HECKOMBKO «9KPAHUPYIOT», 3aTEeMHSIIOT APYyr Apyra.
B pesynbrate cBeTOBOe AdBJIEHHE 3aCTaBUT YaCTHILbI COJH-
3UTbCS APYT C APYroM, H INblIeBoe 06JaKo HayHeT KOHIEH-
CUpOBATbCA B OT[He/bHble yCTOHUHBble 0Gpa3oBaHHs — IJIO-
OyJIbl.

Bce 3710 moka eue runote3nl. Mexay camoii MaseHbKOH
13 rno0ya ¥ caMoff KpynmHOH W3 3Be3l GOJBLIOH pasphiB
npexje Bcero B pasmepax. Kak umenHo xosonwxast rio6yJaa
Mor/ja Gbl MpeBPaTHTbCS B pacKaseHHYI0 3Be3Ny, NMOKa He-
¥3BECTHO.

Cnenyer, OJHAaKO, OTMETHUTb, YTO COBPEMEHHbIE aCTPO-
HOMBI O4eHb GJIM3KO MOAOIIIY K pellleHHio 3arafki BO3HUK-
HOBEHHS 3Be3l. 3a mocjenHee BpeMsi Bce Gosblie H GoJblile
OTKphIBaeTcst (aKTOB, KOTOphle JOJIKHBI IOMOYb B Hejale-
KoM GyayuieM oGHAapyKHUTb TO, U3 Yero BO3HHKAIOT 3Be3Mbl.

Oco6GeHHO YIHBUTENbHA HCTOPUS C OTKPBITHEM CTPaHHBIX
06bekToB B TyMaHHOCcTH OpUOHA.

Hauanace oHa coBceM HelXaBHO — HECKOJILKO JIeT Has3an.
3apyGexusie acrpoHomel I'. Xep6ur u I'. Apo HesaBucuMO
JAPYT OT Ipyra OTKpbLIU CeMb CTPaHHBIX HeOecHbIX Tes. Ha
njomanu He GoJjbille 5 KBaApPaTHbIX TIPafycoB, YaCTHYHO
OXBaTbIBaeMOH 3HaMeHHTOH TyMaHHOcThio OpHoHa, rIe,
KCTaTH CKa3aTb, uMeeTcsl MHoro 3Be3q tuna T Tesbua, Oblin
3aMeyeHbl MaJleHbKHe CBeT/ible TyMaHHble CIYIIeHHS MOYTH
3Be3foo6pasroro Buxa. Co3maercss BheyaT/eHHe, 4TO 3TO
KaKue-TO HeoObIUHbIE 3Be3/1bl, OKPYKeHHble MaJeHbKHMH ra-
30BBIMH TyMaHHOCTSMH. BrpoueM, yBepeHHO CKasaTb, 4TO
BHYTPH 3arafloyHbiX TYMaHHBIX OGBHEKTOB HMEIOTCS 3BE3.HI,
€llle He/ib3sl — HeT AOCTATOYHBIX TaHHBIX, IPOBEPEHHBIX Ha-
60 IeHASIMH.

Camoe ynHBHTeJNbHOe 3aKJl04aeTcsi B TOM, YTo BHYTPH
JBYX TYMaHHBIX cryuieHuil XepOur COBepILIEHHO OTYETJIUBO
O6HApYKUJ HEOXULAHHOe ¥ GBICTPOe MOsIBJIEHHE [AO0BOJIBHO
SIPKYX (B CpaBHEHHH C TYMAHHOCTSMH) 3Be3/.

Crauasna XepGur He Bepus cBouM riasaM. Ho Tmaresns-
HHIl aHa/u3 ¢ortorpacduil He oCTaBUJI COMHEHUH B TOM, UTO
3Jlech fefiCTBUTENBLHO MOSIBUIMCH KAKHE-TO HUKOMY paHee He
BeloMble 3Be3lbl. Ha cHumKe 1947 rona HX He BUIHO BOBCe.
Ha ¢ortorpacduu, nonyuenHoll B konue 1954 roma, To ectsb
yepe3 ceMb JIeT, OTUETJIMBO BHIHBI JBE TAMHCTBEHHbIE 3BE3 Ikl

4 BCeX MOC/eAY!OIIHX CHHMKax, MOJYYEHHBIX 10 KOHLQ
1956 rona, o6e 3pesnbl OCTaBaNHChL HEH3MEHHBIMH.
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CuutaTbh 3TH HeGecHHe Tena OOBLIYHBIMH HOBBIMH 3Be3-
IaMH HeJlb3sl — HX CIIEKTPHI, LIBET U APYrue XapakTepHCTHKU
coBceM HHLIE, Y€M Y HOBBIX 3Be3A. TPyNHO MPUUUCIAHTbL HX
M K OOBIYHBIM NEepeMeHHbIM 3Be3laM — HH [0 XapakTepy u3-
MeHeHus 6JiecKa, HH MO IPYTHM CBOHM KaueCTBAM OHH He
I0X0H Ha H3BECTHble HAM [epeMeHHLIe 3Be3[bl.

OcraeTcs chaenath BBIBOJA, UTO B JaHHOM ciaydyae Oyk-
BaJbHO HA HALIUX IJa3ax BO3HUKJAH YyXKe B HACTOSILEM
CMBICJIe CJIOBA HOBbIe 3Be3fibl. Bo3Moxkuo, uto no 1947 rona
6Jeck HX OblI TaKk MaJj, YTO YJOBHTb €ro B COBpPEMeHHBle
TeJIECKOIbl GbIJIO Hesb3s,

A notom oueHb GBHICTPO SIPKOCTb 3THX 3Be3J BO3poOCia,
10TAa-TO UX H yBuiesn XepOur.

I'. Xep6ur n B. A. AMGapuymsin paccMaTpuBaloT 3TH 3a-
rajouHbie 06pa3oBaHUs KAK HAYaJbLHYIO CTafui0 Pa3BHTHUSA
3Be3q tuna T Teanua. MHaue rosops, mo MX MHeHHIO, BO3-
HHUKHOBEHHe 3Be3[ HJIH, Mo KpailiHeil Mepe, caMmble GauxKali-
uIfe TMOCAeICTBHS 3TOr0 aKTa CTajau HabJaronaeMblM (PakToOM.

BosmoxHo, uTo 3TO TaK. BceseHHasi, yctynas HaTHCKY
HAayKH, NOCTENEHHO MPHOTKPbIBAET 3aBecy Hal CBOMMH Tai-
Hamu. [lpuger BpeMs, U OHO yxKe HeJdaJsleKO, KOrga 4eslOBeK
6yler 3HaTh MpoLecC BO3HHKHOBEHHUS 3Be31 He XyxKe, YeM
npoiecc CO6CTBEHHOTO POXIEHHS.

O KROHIIE, 34 KOTOPBRIM JOJI:KHO
CUAEJOBATDH HAIAJIO

JKu3Hb yesoBeka 3aHHMaeT BO BpeMeHH HEKOTOpHIH OT-
pe3ok. OHH ero KOoHel OTMe4aeT POKIAEeHHe yesioBeKa, Apy-
roit — cmeptb. To e MOXKHO CKa3aTb H O JIOGOM KHBOM
opraHuaMe 4 jfaxe, 6ojee TOro, o Ji060M OTAEJbHO B3SITOM
o6bekTe, Oyab TO aTOM, KaMeHb HJIM MNJaHera.

«Bce BO3HuKawllee [0CTOHHO rubenu», — FOBOPHUIU
lLpeBHue ¢uiocopsl. Hu omHa u3 Bellell, HaGuaionaeMblx
HaMu B MHpe, He BeyHa. OHa KoOria-To BO3HHKJA, TO €CTb
HMeJla HayaJio, 4, BO3HUKHYB, PaHO HJIH MO3LHO HeH30exKHO
IOJI2KHA HCYe3HYThb — TaKOB KOHell BceX Bellell, Becb Hayu-
HbI ONMBIT Ye/s0BeyeCTBd, BCA MHOrOBEKOBAf 4YeJoBe4ecKas
TNpaKTHKa MOATBepPXKAaeT 3aKOH BeYHON HKH3IMEHUHBOCTH
TIPHPOABI: BO3HUKaOLlee NOJKHO MOTHOHYTh.

Bce ckasaHHoe OTHOCHTCS, pasyMeeTrcs, W K 3BE3UaM.
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BO3HHKHYB OHAXIbl M3 KaKOi-TO 103Be3[HON (hopMBI Ma-
TEPHH, Kax[as 3Be3la JOJIKHA MPOKHUTH HEBOOGPAa3HMMO
HOJTYI0 TO YeslOBeueCKMM MepKaMm Ku3db. Ho ee xus-
HeHHBIl NyTb, KaK M y yesoBeKa, H306paKaeTcsl BO BpeMe-
HH He JIy4OM, HCXOAALUIMM U3 TOUKH B GECKOHEUHOCTb,
a BMOJIHe ONpelefeHHbIM, HO BCe e OrpPaHHUYEHHBIM OT-
pes3KoMm.

Hu B uem, noxanyii, acTpoHOMBI TaK He eIMHOMYUIHBI,
KaK B BOMpOCe O KOHIle 3BOJIOLMOHHOrO NyTH 3Be3d. TyT,
COGCTBEHHO, H BOMPOCA-TO HUKAKOro HeT. PaHO /M M031HO,
TaK HJIK HHaYe, HO Ka)K[Aas 3Be3/la HeNPEeMEeHHO OXJaAUTCs
u noracHer. Mcroynuku sHepruu, muraiouiye 3Be3Nbl, TOMb-
KO Mo 3eMHBIM MacwtabaM KaxyTcs HEHUCCSIKaeMBIMHU.
Bpewms, oanako, cienaer cBoe aeno— siIepHble MPOIECCHI,
Mo epKUBAIOLIME JYYEHCIIyCKAHUe 3Be3Jbl, HCCAKHYT, #
MOKphIBUIASICA BHAyaJle TOHKOH TBepAoifl Kopoil moracuiasi
3Be3/la B KOHLE KOHIIOB MPEBPAaTHTCS B OFPOMHBIH M0J-
HOCTBIO 3aTBEpAEBIUHI TEMHBIH LIAP.

MoxHo cnoputh 0 TOM, Kakas ¢opma aroHuu Gyner
npenlIecTBOBaTh 3TOMY KoHuy. HekoTopble acTpoHOMBI MoO-
J1araipT, 4To, HCYepnaB BeCb BOAOPOM, 3B€3la MPeBPATUTCSA
B Oesoro kapJauka. B cocrosiHuu Gesoro KapJuka 3Be3ja
MOJKeT HaXOAUTbCS GUeHb NOAT0 — Bellb PAcXol 3HEPruu BO
BHELIHee MNPOCTPAHCTBO y 3THX 3BE3L TaK HEBEJNHK, 4TO
3Be3/la MOXeT [0BOJLCTBOBATBLCS CKYAHBIM 3amacoM BHY-
TPEHHEH 3HepTrHuu,

BemectBo Genbix KapJuKOB HaXOAHTCSl B TaK Ha3blBae-
MOM BHIpOXZeHHOM cocTostHud. OHO mpeacrasnasier co6oi
CMeChb JIeKTPOHOB ¥ «00OApPaHHBIX» fJep aTOMOB, HaXons-
IKHXCs moa GOJbIIMM [aBJeHHeM, — TO, YTO aCTPOPHU3MKH
Ha3bIBAIOT BHIPOXKJAEHHBIM ras3oM. B 3ToMm Xaoce TrJiaBeHCT-
Bylolllasi pOJib MPHHAMJIEKHUT 3JeKTPOHAM, TOraa Kak fnpa
atoMoB (DaKTHUECKH He BJAHUSIOT HAa CBOHCTBA BBIPOKAEHHOIO
rasa.

Cywectyior Go/blINe pas3jaxuyusl MeXkKJ1y rasoMm B o6bIY-
HOM COCTOSIHYH Y BbIPOXKJIEHHBIM ra3oM. UtoObl yMeHbIIHTb
06beM O6GLIYHOrO rasa B BOCEMb pa3, Halo BO CTOJBKO XKe
pas (npu HeuaMeHHOH TeMnepaType) yBeJUYHTb €ro AaBiie-
uue. CxkaTbh BO CTOJILKO K€ pa3 BHIPOKIAEHHBEIH ras ropasio
TPYAHEe — A/l 3TOro HaBjeHHe Halo YBeJIUYHUTbL HEe B BO-
€€Mb, a B TpPHAUATL ABa pasa.

Y o6biuHbIX 38€31 ¢ yBesqMueHHeM Macchl 00seM BO3pac-
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Taer. Y GeJbiX KapJHKOB Bce Hao6OpOT: 4eM MaccHBHee Gc-
JIBI KapJuK, TeM MeHblle ero o6beM.

Besble KapauKyl NPAKTHYECKU IOJHOCTBIO COCTOAT U3 Bbl-
poxnaenHoro rasa. [lo TeopeTnyeckuMm pacyeram, OKYTHI-
ealowas ux o6bluHas rasoob6pa3Has aTMocdepa H0JKHA
¥MeTh TOJIIMHY He 6oJiee HECKOJNBKHX METpOB!

TpynHo npeacrtaBuTh cebe, UTO mpousofiner ¢ GesbiM
KapJHKOM TOCJIe ero MoJiHoro octeiBaHusl. Kakum o6pasom
BBIPOXKIEHHBIH ra3 CMOKeT MPeBpPaTUTbCH B MOJIEKYJspHbIC
COeIMHEeHHS, KOTOpble NOJI:KHbB 06pa3oBaTh TBEpHOe Tesnd
noracuieif 3se3an? A MoxKeT ObiTh, MoracHys, Gesblil Kap-
JUK ocTaHeTcs rasoBeiM? Bce 3To 3aranku, elile najekue
01 MOJIHOTO paspelleHus.

[Tyt rubenn 3Be3nnl, HApHCOBAHHBIH HaMHu ceffuac, Be-
POAATHO, He eIHHCTBEHHbI. 3Be3bl U «POKIAAIOTCAY H KYMH-
paioT» mo-pasHomy. Ho kakoBa nanbHeliwas cynp6a norac-
wux 3se3n? Ectb Ju B npuponse cuijbl, crnocoGHble BO3pO-
NHTb K HOBOIl XU3HHU 3TH OCTHIBLUME 3Be3[Hble TPYINLI?

Bonpoc o cynb6e moraciuyx 3Be3g-— OAHH M3 CaMHIX
TPYAHBIX B cOBpeMeHHOH acTpoHoMuu. O HeM 06bIYHO H3be-
[al0T TOBOPHUTb B MOMYJSPHBIX KHHrax no actpoHomuu. Ho
B KHHTre, MOCBSILUEHHOW 34TalkKaM MHUDPO3[aHHUsl, 3Ty BEJIHKYIO
sarafiky oGOHTH Hesb3sl.

Hamwu BbIBOAB 0 moracmux 3Be3fax UMENH MOKa YMO-
3puTeJbHBI xapakrep. [loaTBepKaaloTcsi JM OHH KaKuMU-
HHOyab akTamH, HabJIOAeHUSIMH?

Bpsin nu HyXHO HoKa3blBaThb, YTO Moraciiasi 3Be3ga —
oueHb TPYIAHbIA 06beKT AJs HaGawoneHnil, Ee Henb3s yBu-
IeTb HM B OJAMH CaMBblii MOLUHbIi TeJeCKOM, HO MPOSABUTb
CBOe MPUCYTCTBHE OHA BCe Ke MOIKET.

Korna 3Be3ma nepecraer usnyuaTb CBeT, TO y Hee IO-
npeXHeMy coxpaHsieTcss macca. PacueThl nokasbBaiooT, 4TO
3a BCIO CBOIO JOJTYIO XKU3Hb 3Be3[(bl NpPEBpAILAIOT B H3JY-
yeHye CPaBHHTENbHO HeOOJIblIYI0 HOJIO CBOEH MepBOHayallb-
Hoi Mmaccel. TlostoMy noracuine 3Be3abl HOJIKHBI ObITh Te-
gamMu MaccuBHeiMH., OO6paumiasch BOKPYT UeHTpa Halled
3Be3JHOH cHCTeMbl — [anakTyuky, noracuiye 3Be3ibl CBOHUM
NPUTSAXKEHHEM HOJIKHBEI OKa3blBaTh BJMSHHME Ha IBHXKEHHE
ellle «KHUBBIX», CBETAUIUXCS 3Be3d. Io aTOMY BAMAHUIO H
MOKHO NpPUOJIHIKEHHO MOLCYHTATh OOILYI0O Maccy MOTracLI¥X
3Be31, KOTOphble BXOAAT B cocraB [anakTukH. [1oaoGHBIM
METOJOM MOXeT ObThb yUTeHa W ApYyras «TeMHas MaTepus»,
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Haxoaswasca B [anaxkTuke, HO HeloOCTYyNHAs MPSIMOMY Hd-
6JII0leHHIO, — TeMHble 06/1aKa MeXK3Be3[HOH MBI M rasa.

ITo nomcueram, mnposenennniv [1. [I. [lapenaro B
1945 ronmy, obmas Macca «TeMHoii MaTepuu» Haulell 3Be3l-

o 1 o
HOM CHCTEMBI COCTABJAET 1830 noJo ot obumie#l Macchl BXO-

ASIIMX B Hee CBeTAIUMXCA 3Be3l. Beimenuth u3 3T10i 06LCH
MacChl «TeMHOH MaTepuH» Ty 4acCTb, KOTOpasi MPHXOAHUTCA
Ha noraciiye 3Be3/bl, — [1eJ0 GyayLiero.

Heckonbko nerye oGHapyxuTb 3Be3ibl, He MOJHOCTBIO
poracuiue, a noracamouue. Ha HekoropoM 3ramne cBoeH
aroHuy 3Be3fla AOJXKHA HCNYCKaTb HEBUAMMBIE TIJ1a30M
HH(ppaKpacHble TemnoBbie Jyud. Tak, BO BCSIKOM cJydae,
BefleT ceGs OCTBIBAIOUIMH KYCOK pacKaJieHHOro KeJje3a, KO-
TOPBIH, OOBeXeHHbII 10 6esoro KajeHusi, HauHHaeT 3aTeMm
XKeJITeThb, MOTOM CTAaHOBUTCS KPACHBIM M HAKOHeL BOBce TMe-
pecraer CBeTHTbCS, XOTSl TeIJIO OT Hero (TO ecThb Mochliae-
Mble UM MH(QpaKpacHble Jy4d) ellle NpOLOJIIKAeT HUCXOMHTh.
Mozxet 6biTh, MOLOGHBIM 06pa3oM BefyT ce0sl H HEKOTOpHIE
OCTbiBalOlIMe 3Be3fbl. Torma cpeny HHUX [OJIKHBL HalTHUCh
TaKye, OCHOBHOE H3JyYeHHe KOTODHIX OyAeT COCpeloTOYeHO
B MH(ppPaAKPRACHOH YaCTH CIeKTpa.

Hudpakpacubie 3Be3an cymwectByloT. OHu Oblid o6Ha-
py»KeHbl CPAaBHUTEJNbHO HeaBHO Ha (DOTOCHMMKAX, MOJYUeH-
HBIX B HH(paKpacHbIX Jyyax. TemnepaTypa uX MOBEPXHOCTH
6auska k 1000 rpanycoB. Ho cpean umHbpakpacHbBIX 3Be3X
€CTb KoJIocCaJsibHbie MOJIHOCThIO ra3oo6paslible 3Be3[bl-[H-
raHThl, KOTOpble HUKAK HeJb3s NMPHYUCAHTb K YMHPAIOUIHUM
3Be3faM. HaoGopoT, Mo-BHAMMOMY, 3TO 3Be3[bl-«MJIdJleH-
Ibl», elle TOJbKO HauyuHaiouue XHTb. Iloka «crapuukos»
cpenu MHGpakpacHbIX 3Be3l He obHapyxeHo. Bce 370, Ko-
HeYHO, YCJOXKHSeT 3arajky, H KapTHHAa KOHEYHOH CTamnH
JKH3HH 3B€3Jl OCTAeTCs, K COXKAJIEHHIO, CTOMb K€ TaHHCTBEH-
HOH W CKPBLITOH OT HaLIMX B30DOB, KaK M KapTHHA HX
poXIeHUs.

Mg B usoO6uanu HaGjaiogaeM KU Jpyroe — HelpepbIBHOE
paspyiueHde 3pe3a. Ha HalIKX ryiaszax 3Be3fibl J1060ro Bo3-
pacTa 6e3anocTHO pacTouaiot csoe BeutecTBo. Onu BbIGpa-
CHIBAIOT €ro ¢ NoBepXHOCTH B (hopme CBEpXOBICTPBIX H Iio-
KYIAMOMAX N09TOMY 3Be31y nporybepanues. OHH HCYCKAIOT
HenpepbiBHble MOTOKH KOPMYCKYJ — sicp aTOMOB pasJky-
HBIX 3JEeMEeHTOB — i CBOGOAHbIe 3JeKTpolbl. OHM, HakoHell,
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HeNpepheIBHO MpeBpallaloT YacTbh CBOEro BellecTBA B H3JY-
YeHHe, B Te NOTOKH CBeTa M TeMNsa, KOTOpPble U SBJAIOTCA
[JIaBHBIM BBIpA’KeHHEM XKH3HeJesiTelbHOCTH 3Be3[bl.

Ho MaTepus HeyHHUYTOXKHMA, H MOTOMY 32 <«CMepThIO»
OIHHX Bellell NOJIKHO Cl1el0BaThb «poxiaeHHe» Apyrux. Ha-
6aro0jaeMble HAMH TPOLECCH Pa3pylIeHHst AOJIKHBI Hempe-
MEHHO T/le-TO H KOIr[a-To CONpPOBOXKAATbCS MPOTHBOMOJIOK-
HbIMH [pOLECCaMU — MpPOLECCAMH CO3WAAHHS H BO3poOXKie-
nusa. C 3THX €JHHCTBEHHO BEpHBIX MPHHUHUIHAJILHBIX MO3H-
LUK M caelyeT MOAXOAMTb K DELIEHHIO 3arafikH o JajibHell-
weil cyabbe noru6UIuX 3Be3.

3nech ewe MHoroe HescHo. Co3HaeMcsi, YTO MBI elle He
3HaeM, KaK M BO YTO MNpeBpallaloTCs «3Be3[JHble TPYMbI».
B npomnom Beke mBexckuil acrpoHom CBaHTe AppeHnyc
noJjiaraJs, 4To noracilipe 3Be3Jb MOTYT 3arteM, CJaydya#Ho
CTOJIKHYBIIUCb, NPEBPATHTBCSI B MOJOLYIO — HOBYIO — pac-
KaJleHHYy1o 3Be3y. [1o ero MHeHHIO, BCMBIIIKA TaK Ha3biBae-
MBIX HOBBIX 3Be3J H €CTb BECTHHKH BO3DOXKAEHHUS MOTHOLIMX
MHpOB.

'unotesa Appennyca He BblIep:KHBaeT KPUTHKH. Bo-
fnepBbIX, CTOJIKHOBEHUS 3Be3J KpalHe MaJsoBepOSITHhI, H
ecaiy Obl BO3DOXKAEHHE 3Be31 NPOUCXOAUJNO TaKHUM CIIOCO-
6om, Hama [‘anakTHka, HaBepHOe, NABHO YyiKe cocTosAna OBl
[OYTH TOJbKO H3 MNOracumiuX 3Be3A. Bo-BTOpBIX, BCILIILKH
HOBLIX 3Be3] BbI3BaHbLl BOBCE He CTOJKHOBEHHEM <«IIOTacCLIMX
COJIHL», a COBCeM JApyrumu npuuuHamu. K coxaseHuio,
Apyro# cnoco6 BO3pOXK/AeHHs NOracCHIHX 3Be3l HaM MOKa He-
H3BeCcTeH.

Jlydiwe wusBecTHa JAafbHefllas cyab6a TOro BellecTBa
¥ u3JYyueHHus, KoTopble BbIOpachLiBalOTCH 3Be3NaMH B OKpY-
Xaioillee X MPOCTPAHCTBO.

I'a3bl, mokuHyBlUMe 3Be3[bl, paccenBascb B MEeX3Be3[-
HOM NpOCTpaHCTBe, 06pa3yloT 3aTeM TYMaHHOCTH 4 obnaka
MexK3Be3JHoro rasa. Bo3MoxKHO, 4TO H3 rasoBbIX TyMaH-
HocTell oOpasyeTcsi TBepias KOCMHYecKas Mblib, KOTOpas
COBMECTHO C Ia30M BLINOJIHSIET POJIb «103BE3JHOH MaTepuu»
XOoTs Obl IJIsT HEKOTOPbIX M3 3Be3[.

BriGpolieHHble 3Be340H KOPNYCKYJbl YaCTHYHO OCELaIoT
Ha nuaHerax (3To Mbl BUAMM B COJIHEUHOH cucTeme), gac-
THYHO IOMOJHAIT COO0H MeK3Be3AHYI0 cpeay.

UTto ke KacaeTcs MOTOKOB H3Jy4eHHs, TO, C MEPBOro
B3rJsja, oHn GecrnpelenbHO PacceHBaloTCA B OGeCKOHEUHOM
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Bcenennolt 6Ge3 BCAKOi HameXAbl Ha Kakoe-HHOYXb o6Gpart-
Hoe BO3pOXK[eHMe.

BemecTBo npespaiiaercs B CBeT — 3TO Mbl BHIHM Ha
npuMepe CoJiHIA M 33 CYeT 3TOrO Mpollecca Mbl M CYLIEeCT-
ByeM. Ho Moxet /i npoucxonuTb o6paTHoe, MOXKET JIH CBET
NpeBpaTHTLCA B YACTHILI BELIECTBAP?

CoBpemenHast (M3MKa OTBeyaeT HA 3TOT BONPOC yTBEP-
AWTENbHO. B eCTeCTBEHHBIX YCJOBHUSAX (B KOCMHYECKHX JY-
Yyax) M Npu n1a6OpPaTOPHBIX 3KCMEPUMEHTAX <«IOpLHs CBe-
Ta» — (DOTOH — MHOTJA MOXKeT MNpeBpallaThCs B 1Be Yac-
THULl BElleCTBA — MO3HTPOH M 3JEKTPOH !,

Hanyyenue, cBet MOxeT npespawaTthCi B BellecTBO!
CiienoBaTesbHO, 3Heprus, H3Jjgyuyaemasl 3BesfaMu, He Mpo-
nagaetr GeccyqenHo, HO Tle-TO, TOBOPSl CJOBaMH JHresbca,
«QHA [LOJI)KHA CHOBA HAKOMUTHCA U (DYHKUMOHHPOBATBbY.

Bo BceneHHo#i npoHCXOAUT BeYHBII KPYroBOPOT Mare-
pud. Ha cMeHy OTXKHBIIMM MHpaM BO3HHKAIOT HOBbie. Pox-
IeHHe W CMepTb BCerga CONYTCTBYIOT APYr Apyry. 3@ KOH-
LOM KH3HHU 3Be31bl (KakK W J106oro npermera) o6s3aresib-
HO JOJXKHO CJ1elOBaTb KaKoe-ToO HOBOe HayaJjo — Belb
HMEHHO B 3TOM H BblpaxaeTcss KpPYroBOpoT Beieii.

Mb ele He 3HaeM, Kak BBINIIAHT KapTHHA KpYroBopoTa
MaTepuu XoTs Obl B Hab.aiofaeMoll HaMu 4actH Bcesensoi.
B sT0it KapTHHe HaM yaaeTCs I0Ka pasrisaneTh JHUIIb OTAelb-
Hble Ma3kd. Ho Mbl yBepeHbl, YTO KpyroBOpOT MaTepuUH He
eCcTb NpOCTOe MOBTOpEHHe Y:Ke MNPOHIEHHOro 3Tana B ee
pPa3BHTHH.

Her, He nmpoctoe u omxHooGpa3Hoe ABHXKEHHE MO KpYry,
a peajibHOe BOCXOXIEHHEe MO ChnupaJu — TakoBo ob6pasHoe
u3obpaxKeHue KpyroBopoTa Martepuu, cosepiraemMoro o Bee-
JIEHHOH.

Martepusi HHKOra He NMOBTOPSETCH, H B 3TOM BblpaxKaer-
cs ee HeucuepnaeMocTb. To, uto OblIO, YK€ HHKOrAa MoJ-
HOCTBLIO H BO BCeX AeTaJssx He moBTopuTcd. Ha HoBOM 3Tame.
KpPyroBOpoTa HenpeMeHHO BO3HHKHET 4TO-TO HOBoe, HeOhl-
BaJsoe.

dTo ycnoxkuser 3agady uccaegosartens. Ho sto u naer
eMy yBepeHHOCTb B TOM, 4TO BO BceseHHO# HeT KoHUa, 3a
KOTOpbIM Gbl He C/Ie{OBAJIO KAKOe-TO HOBOE, MYCTb MOKa He-
BeIOMOe, HO BMOJIHE NO3HaBaemoe HayaJo.

ITloppoGuee cm. kuury: I'. C. X naunos Jlyun-passenunku. Han
«Mononas reapaun», 1957.
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HWAPH H3 3BE3],

Mpu MO3HAKOMHUMCH TeNepb C TAKHMH OOBbeAHHEHUSMU
4Be3/, KOTOPble M0 MHOTHM CBOHCTBAaM NHAaMeTPaJjbHO MpO-
THBOMOJIOXKHBl 3Be3AHbIM accouunauusim. Peub noiiger o tak
Ha3bIBA€MbIX IIAPOBbLIX 3BE3NHLIX CKOMJEHHUSX.

3Be3Hble accouuallu TPYAHO BHIAENUTh Cpeld o6llero
3BesfHoro ¢oHa. Haubosee 6/iM3KHe H sIpKHE U3 LIAPOBBIX
3Be3QHbIX CKOMJIEHNH OTJIHYHO BHIHBI B XOPOLUHH GHHOKJb
W Jla)kKe HEBOODPYKEHHBIM ryia3zoM. CaMblM H3BECTHHIM H, MO-
wanyi, Haubosnee 3QGEKTHLIM H3 HHX SABJSETCS LI1apoBOH
3Be3[HbIl poH, BUAUMBIA B HanpasJ/jeHHH co3Be3nus [ep-
KyJeca.

B rteneckon cpenHell cu/ibl OH §IBJASET COGOH H3yMHTeNb-
1loe Mo Kpacore 3penuule. JIerko noHsTh, HO TPYAHO OHIY-
THTb, YTO Mepel BaMH peaKas <«IUKOBHHKAa» MPHUPOILLI —
VHOTHE NeCATKH ThICAY COJHL, c6pa30BaBIIUX B MPOCTPaH-
CcTBe MO KaKHM-TO MNpPHYHHAM KoJioCCa/bHbIH 3Be3AHBbLi
map.

B tom ke cosBe3nuu ['epxyseca ecTb ¥ BTOpoi wap U3
3Be3M, JUllb HEMHOTHM YCTYNAWOWHH I1aBHOMY CKOIMJIEHHIO
no sipkoctu U Kxpacorte. EcTb spKHe IIapoBble 3Be3JHLIE
ckonJieHuss B co3Be3nusax I[onuux I[lcos, Ileraca, 3meu u
Crpeabua. Ha 1oxxHoM Hebe BbimesisieTcsl 11apoBoH 3Be3AHHBI
poii co3Be3nusi lleHTaBpa, B KOTOPOM OH XOpOUIO BHIEH
naxe HEBOOPYIKEHHbIM IJa3oM, KaK MaJieHbKas TyMaHHas
3Be3/0uKa.

Bcero B HacTofilllee BpeMs M3BECTHO CTO IIeCTb LIapo-
BbIX 3Be3NHBIX cKomJeHul. EcTb ocHOBaHWe AymaThb, 4TO
MOUYTH BCE OHHM YyKe OTKpPBITH. B oT/iHYHE OT paccessHHBIX
3Be3JHBLIX CKOMJIEHUH, THUMHYHBIM NpPeICTAaBUTEJEM KOTOPLIX
ABJAIOTCA oblen3BecTHble [lneqansl, wapsl U3 38e31 — 60J1b-
was penkoctb. Ha xaxnoe mapoBoe ckonsenue Haed [a-
JIAKTHKH NMPUXOIUTCS CTO NATbAECAT — ABECTH pasHoobpas-
HBIX pacCesiHHbIX CKOIMJIEHHUH.

B HeGoJiblune Te/leCKONb! LIapoBblie 3Be3[Hble CKOMJIEHHS
BLINISIJAT KPYIVIBIMH TYMaHHbBIMH OATHBHIIKaMu. Takol ke
BHEIIHMH BHA HMEIOT X KOMETHI, KOTAa OHH HAXOASATCH BIA-
jaeke ot CosHua.

Actponomos XVIII Beka, 3anuMaBIIUXCS NOMCKAMH HO-
BbIX KOMeT, CMYIIaJH 3TH NOLO3PUTENbLHO MOXOXKHEe Ha KO-
MeThl O6beKThl. UToObl BHIICHHTb, [AEHCTBHUTENBHO JH OHH
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OTKPBLIH HOBYIO KOMETY, Hajo
ObUIO MONOXKAATH HECKOJbKO
YyacoB, a HHOrAa U CyTKH. Ec-
JId 38 3TO BPeMsl MATHBLILIKO
CMECTHTCSl CpPeAM 3Be3[, 3Ha-
YHT, 3TO KOMeETa, ecju Xxe
OHO OCTAHETCS! HEeNOABHKHLIM,
C/1e[I0BATeJIbHO,  MPOHU30luJa
OWHOKA M 32 KOMETY NpHHA-
JIH IIapoBOe 3Be3[HOe CKOIlle-
HHUe WM HeGoNBLIYID TyMaH-
HOCTb.

Uto6n 1u36aBUTL ce6si 11 Ulaposoe 3se3droe ckonenue.

CBOHX KOJIJer OT 3THX Jocal-

HBIX HefopasyMmMeHHH, paH-

LUY3CKHii «JOBell KOMeT» acTpoHOM Meccbe B  KOHIe
XVIII Beka cocTaBHJl MepBbIH KaTajor 3Be3[HBIX CKOIJIe-
HUA U TyMaHHOCTeH. B Hero Bolues cTo 0QyMH MOXO3pPHUTE/Nb-
HbIH OOBEeKT, HH OJMH M3 KOTOPLIX TeNepb ykKe He MOT ObITh
cnyTan ¢ KoMeroii. CaMH TYMaHHOCTH H CKOIJIEHHs] HHTepe-
coBanu Meccbe OueHb MaJio — C MOMOIULIO CBOEro HeGOJIb-
LWIOTO TeJeCKONa HHKAKHX NoApo6HOCTed B 3THX 0OBbeKTax
OH paccMoTpeTb He Mor. CocTaB/eHHBIH UM KaTajor Obl,
COOCTBEHHO, CIIUCKOM MOMeX, M3 KOTOPBIX CaMbIMH KOBap-
HBIMH ObliM wapsl H3 3Be3l. Ho o6o3Hauyenus xarasora
Meccbe coxpaHuauch M B coBpeMeHHOl acTpoHomuu. Tak,
HanpuMmep, I1aBHOe 11aPOBGe 3Be3HOe CKOIMJIeHHe B CO3Be3-
nun epkyneca uMeer o6osHauenue M13, uto udTaercs, Kak
Meccoe 13. Bropoii 11ap 43 3Bess, BHAUMBIH B TOM Xe co-
3Be3uH, B Karajor Meccbe GbII 3aHeceH moa Homepom 92
U noToMy uMeer o6osHauenue M92, u 1. n.

Jlio6onbiTHO, 4TO B KaTtajore Mecche Hapsoy ¢ U1apo-
BbLIMH 3Be3JHbIMH CKOMJICHHSIMH BCTPEYarTCsd U Takue 06b-
eKTbl COBeplIeHHO WHON NDHPOAb!, KaK, Hanpumep, Audoys-
Has rasosasi TyMmanHocTh Opuona (M42) unu 6auxkailias
K HaM HCIOJIMHCKas 3Be3[JHasl CHCTeMa — TYMaHHOCTb Aun-
pomens (M31). Meccbe He Henan MeXIy HUMH pPasiuyus —
st ero paGoThl Bce 3TO OblJiH OJHHAKOBO OOCaJHbLIE MO-
mexu!

XoTa Ha HeGe LIapOBble 3Be3JHble CKOMJEHHS KOHIEHT-
pupyorcs K cpenHeii iuanu Mueunoro Ilytu (Tak HasbiBae-
MOMY ra/lakKTHYECKOMY 3KBATOPY), HEKOTOPble U3 HHX BCTpe-
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YaloTcss W HeNaNeKOo OT TaJlaKTHUeCKHX MOJI0COB — TOUYEK
HeGa, yaaJeHHBIX OT rajakTHueckoro skmsaropa ua 90 rpa-
nyceB. Jlpyrofi HHTepecHOH 0COGeHHOCTbIO BHAMMOIO pac-
npefesieHHsl 3Be3LHBIX IIAPOB SIBJSETCS TO, YTO GOJBLIMH-
CTBO U3 HHX Haxonutcs BO/Mu3M co3Be3nust Ctpesbla, B Ha-
NpaBJieHHH KOTOPOro, KaK U3BECTHO, HAXOAUTCH SAPO Halllefl
FanakTuku.

Bce stu daxThl 6bIH OGBSICHEHBI MOCJe TOrO, Kak yAa-
JIOCh ONpele/nuTb PAaCCTOSIHUS, OTHAeNSIOIHE HAc OT lIapo-
BLIX 3Be3MHbIX cKkommenuit. K cuacrbio, crenano 310 ObLIO
CpPaBHHTEJBHO JIerko.

B mapoBbix 3Be3fHBIX CKOIJIEHHSIX MHoro uedens—
NyJAbCHPYIOWIUX 3Be3M, C YAHBUTEJbHOH DPHTMHUHOCTBIO Me-
HAIOLIKX CBOH 00beM, TeMIepaTypy U spkoctb. Kak yxe ro-
BODHJICCh, CBETHMOCTb Ledenibl, TO eCTh KOJHUeCTBO H3JYy-
4YaeMoro e CBeTa, TeCHO CBfI3aHO C NepHOJOM H3MeHEHHs
ee OJsecka. Uem spue H, CJelOBaTeNbHO, YeM MacCHBHee
3Be3la, TeM MelJieHHee coBeplialoTcsi ee nysabcauud. Ho
nepuoa MyJabCalHH XOPOLIO BHAEH ¢ 3eMJU N0 H3MEeHEHHIO
BunuMoro GJsecka.

OnpenenuB mepHox, HAXOLMM CBETHMOCTb 3Be3fbl, a
3Has CBETHMOCTb M BHAUMBIH 6JeCK, MOXHO Jierko ompeje-
JHTb PacCcTOsHHe N0 Uedennbl.

Hlaper u3 3Be3n okasajuch OYeHb HaJeKHMH 0GbeKTaMH.
Haxe ot cambix GJH3KMX M3 HHX CBET IO HAC NOXOJHT 3a
IBa-Tpu necATka Thicsy Jet! OT camMoro 3aMeTHOro M3 ma-
POBBIX 3BE3[HBLIX CKOMJeHHiH B co3Be3nuu [epkyneca (M13)
Jy4d cBeTa AOXOAAT RO 3eMJsd 3a TPUALATb YeThIpe Thi-
cauu Jet! Muaue rosops, saror mwap u3 3Be3x Mbl BUAUM Ta-
KHM, KakiM OH Obl1 BO BpeMmeHa MepBOGLITHOrO uesiOBeKa.
He noaymaiite, 4to 3a TpHALATH YeTblpe THICHYH JIET 4TO-
HUOYb CYIeCTBEHHO M3MEHWJIOCh B 3TOM CKOIMJIEHHH; Belb
B KOCMHMYECKOH Mepe BpeMeHH TpPHIALATb 4YeTbipe ThICAUH
JleT — 3TO BCero MmoJiTopa KOCMHYecKux yacal

Hekoroprle mapoBble 3Be3Hble CKOMJEHHS TaK AaseKH,
UTO OHM HaxoAsTcst ¢akTHUeCKH 3a npepejaMu Hawed [a-
JIAaKTHKH, BBHIMOJHSIS poJb Kak Obl ee crnyTHHKOB. K ux
YHCAY OTHOCHTCSI, HalpuMep, LIapoBoe CKOMJEHHe B CO3Be3-
auu Poicu. OHo Tak nasneko, uto paxe Ha (DOTOCHMMKaxX
C 3KCnosuuyell B TPU 4Yaca, CHeNaHHBIX C MOMOILbIO KpyI-
HBIX COBpPeMEeHHLIX TeJeCKONOB, ero HeBO3MOXKHO pas/IoKHUTh
Ha OTHAeJbHble 3Be3fAbl. M HeyIMBHTEJbHO — HAC OTHeNsET
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OT HEro paccTosiHie B CTO CeMbJecsTh MSATb ThiCAY CBETOBBIX
Jet!

OcHoBHast yacTb MIAPOBBLIX 3Be3IHLIX CKOMJeHuH obpa-
3yeT Kak Obl KCCTsK Hawleii ['ajakTuku. Mx COBOKYMHOCTb
TakxKe HANOMHHAeT COOOH Mmap HeBOOGPa3MMO GOJIBIIMX
pa3mepoB. BHYTpu 3Toro «mapa u3s mapos», Kak B HEKOTO-
poli kJeTKe, 3aKJ/IOUeHa rjaBHAas yacTh 3Be3n Haweld [a-
JIAKTHKH.

Ecnn Gbl Mbl MOrium HaGao4aTh CHCTeMY [IIAPOBbIX
3BE3IAHbIX CKOMJEeHUH U3 ueHTpa [anakTuku u ecju Obl Ha-
kM HaOJIONEeHUSIM He Mellasia MeXK3Be3jqHas [MOIJIOLal0-
ulasi cBeT MaTepusd, 3Ta CHCTeMa Ka3ajach Gbl HaM MOYTH
cuMMerpuuHoil. [lo BceM HanpaBjieHHsIM Mbl BugedH Gbl
MOUYTH OJHHAKOBOe YHCJO MapoB u3 3Be3n. Ho ¢axTuuecku
storo HeT. CosiHlle BMeCTe ¢ MJaHeTaMHu pacioeJjoxedo B Ia-
JIaKTHKe 3KCLeHTpPHYHO, Ojaroaapsi 4eMy H pacrnpefeseHue
IIapOBLIX 3Be3[HLIX CKOMJEHHH Ha Hebe KajrkeTcsi HepaBHO-
MepPHbIM.

3Hasi pacCTOsiHHe [0 CKOMJIEHHWS W ero BHAHMble pas-
Mepbl, Jerko HaliTu HeACTBHUTENbHBLIA 00BbEeM, 3aHHMaeMblil
B MPOCTPAHCTBE AAHHBIM 3Be3JHbIM WapoM. BuisicHHIOCH,
YTO LIAPOBble CKOMJIEHUS MOYTH OLHOTHMHBI — MOMEPEeYHHKH
UX OTJIMYAIOTCH LPYr OT Lpyra cpaBHUTenbHO MaJjo. Camble
MeHbllMe H3 3BEe3[IHbIX LIapOB HMMEIOT MOMNEePeYHHK, paBHbIH
CTa TPUALATH CBETOBLIM rojam, HauboJiblIHe U3 HUX HOCTH-
ralpT B MonepeyHHKe TPeXCOT CBeTOBbIX JeT. MHaue roeop4,
caMmble OoJsibliHe LIApOBble 3Be3JHble CKOIMJIEHUSI HMeIoT
ouaMeTp B CeMbAeCSiT NATb pa3 GoJbllKH, uYeM paccTos-
une ot Coauuma 1o Gauxafimell u3 3Be3f — AJbgbl
Llentaspa.

B TakoM OTHOCHTeJbHO He6OJbLLIOM O6GbeMe NpPOCTpPaH-
CTBa 3aKJIIOUEHO HeMOMepHO O60Jblloe KOJHUECTBO 3Be3[.
OnpenenutTh uxX o6liiee YUCAO HEMOCPEACTBEHHO HeJb3si —
B lEHTPaJbHLIX 06/1aCTAX CKOMJIEHHS OTIAeJbHLIX 3Be3[ He
BuaHo. Ho, u3Mepss KOJIMYeCTBO CBeTa, KOTOPOe H3Jydyaer
JaHHBIA 3Be3JHBIR LIap, MOXKHO BbIPA3UTb CHJY €ro CBeTa
B COJIHEYHBLIX CBeuaX, TO eCTh NMpHHSB cBeTHMocTh CoJiHua
3a equHuny. Torga B cpefiHeM NOJyuaercd, YTO Kaxloe Lia-
pOBOE CKOMJIeHHe CBETHT, KaK CTO HIeCThAECAT ThiCAY HOBBIX
COJIHU. 3HAUUT, MPUMEPHO CTOJNLKO XKe 3Be3Nl 06pasyeT Kax-
IOblll U3 3Be3[HLIX LIApPOB.

3Be3HOe HacesJeHHe LIAPOBLIX 3Be3[AHLIX CKOMNJEHHH
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cBoeofpasHO, OITO MPEHMYLIECTBCHHO  3B€3/bI-THT'aHTHI,
cpeln KOTOpBIX, BIpoueM, HET OYeHb TOpsiUMX W CBEPXTH-
rauTckux 3K3emnaspoB. HaubGonee sipkue, Gpocarouuecs
B IJia3a 3Be3lbl LIAPOBbLIX 3Be3AHLIX CKOMJEHHH — 3TO XO-
JOJHble KDACHOBATble FHraHTbl C TeMNepaTtypoll mMoBepx-
HOCTH OT 2 10 4 ThlcsAy rpaaycoB. MHorue H3 MIapOBbIX
3BE3[HBLIX CKOMJeHH{ Ooratbl NepeMeHHbLIMH 3Be3JaMH, B
YaCTHOCTH UedensaMu.

Haiitu, xak pacnpezeseHbl 3Be3[Ll BHYTPH CKOMJIEHHS,
He Takoe MpPOCTOe [e/10, KaK MOXKEeT [10Ka3aThCs C NepBOro
B3rasiga. Beab 1o, uTo MBI BUANM Ha dortorpaduu WapoBoro
3BE3[LHOTO CKOILJIEeHHs, €CTb NPOeKUHs 3Be3[HOro Ilapa Ha
MJIOCKOCTh, MepINeHIRKYAIPHYI0 K Jydy 3peHus. 3ajaada co-
CTOMT B TOM, UTOOBl OT BUAHMOIO pacnpefe/eHus 3Be3l Ha
NJIOCKOH KapTHHe NepefiTH K MX paclpeleseHHI0 B MNpOCT-
paHcTBe.

Haubosee nmosHo u O6GCTOSITENILHO 3Ty 3aady peLuud
B 1949—1953 rr. mockosckuil acrponom H. Il. XoJsonos.
Ero uccrenoBaHusi nokasajdu, 4YTO pacnpejesieHue 3Be3[
BHYTDU LUAPOBLIX CKOMJIEHHH HOCHUT BecbMa CJHOXKHBIA Xa-
paktep. Ho, B o6uieM, MOXHO YTBepXKAATh, YTO KaXKIblH
3BE3[HbIl Wap UMeeT MJIOTHOE 3Be3[HOe SAPO, N0 Mepe yaa-
JIEHHSt OT KOTOPOro YHCJ/O 3Be31 B eluHHUe 00beMa GLICTPO
yMeHblnaercsi. BHelllHMe, MOBepXHOCTHbIe CJIOM CKOIJIEHHS
06J1a1al0T APYroii 0COOEHHOCTbIO: 3Be3Abl pachpejeseHbl B
HHX MOuYTH paBHoMepHo. [lepexox oT nuoTHOro sgpa K pas-
peXKeHHO#l MOBEPXHOCTH NMPOHCXOAHT MOCTENEHHO.

TpyaHo mnoxcuutath, 11aCKOJNLKO TYCTO pacnoJiarailrcs
3Be3[bl B LIEHTPE LIAapOBOro 3Be3JHOro cKomieHusl. Ho mox-
HO ObITL yBepeHHbIM, 4TO BuJ Heba TaM COBCEM HHOH, 4eM
Ha 3emMJe.

Boo6pasure, 4T0 Mbl OUYTHMCS Ha KaKoi-HHOYAb U3 He-
PeJOMbLIX HaM MJjaHeT, 00pallalOWIUXCs BOKPYr OLHOH H3
UeHTpPaJIbHBIX 3Be3] WapoBoro ckomjenuss B Iepkyrece.
HuBHOe 3penuiie npeicrasisier cobofi Tam HOuHOe HeGo!
Teicsiun 3Be3n, npeBocxonsilinx no csoeMmy Osecky Benepy,
yceuBaloT He6OCBOL OT 3eHMTA M 10 ropusonta. Muaue ro-
BOps, ecsin Obl HAa HalleM 3eMHOM Hebe BCe 3Be3[bl, BHAH-
Mble HEBOOPYXKEeHHLIM IJ1a30M, Mbl 3aMeHHJH Obl 3Be3gami,
rio 6JiecKy He ycrynawiuuMu BeHepe, TOria, BeposiTHO, Halle
He6o Morsio Gbl CpaBHUTbCA C TeM BooOpax<aeMbiM HebGOM,
0 KOTOPOM MbI FOBOPHM.
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Bud neba us yentpa 1aposozo ckoniexus.



Jlo6aBbTe K 35TOMY MHOTHe ThICSTUM 3Be3n GoJsiee ciabbiX,
HO, BNpoueM, HHOrAa He ycTynawomux no 6secky Cupuycy
unu Bere, H Bbl COrylacuTeCh, YTO Hallle HeGO He MpHHaMJe-
®KHT K UHCJIY CaMbIX KPAaCHBBIX.

Ho y uac, xuresneli 3emMau, ecTb 04HO GeccriopHoe mpe-
MMYLIECTBO MNepel OOGUTaTeNMH LEHTpPaJbHBIX obnacreil
apoBoro ckomjeHus. Mul Buaum BceseHHyl0 HeCcKOJBKO
ayuiue, yeM oHH. HecMOTpS Ha OTCYTCTBHE B LIAPOBBIX CKOil-
JIEHHSIX TbIJIEeBBIX W Ta30BBIX TYMaHHOCTeH, MOTJOWANOLLMX
CBEeT, 3Be3Ibl CKOMJIEHHS CBOMM KOJIMYECTBOM H OJeckoMm
OTTECHSIIOT Ha BTOPOH MJaH ocTajbHble 3Be3dnl [anakTuku.
3nech caMa npupona pacrnojaraer K J0oXHOMY NpeacTaBJe-
HUIO O MLeHTpaJbHOH poiu Bo BceseHHON HMeHHO 3TOro
3Be3/HOrO Wapa.

Ha nepudepun mwaposoro 3Be3IHOro CKOMJEHUS KapTHHA
Heba uHas, XoTs U He MeHee (eepuyeckas. OnHa ero moJio-
BHHA 3aHATa CKoMJeHHeM. TyT BHAHO MHOKECTBO pas3JiHu-
HbIX MO sipKocTH 3Be3x. [lpyras noJioBuHa He6Ga IOJXKHa
Ka3aThCs 110 KOHTPACTY KAaKOH-TO MpayHOH 4epHOH 6e31HOH,
E KOTODOH CBETATCS JIMIIb PeIKHE 3Be3[bl.

EcTtb v cyuecTBa, KOTOpble HAG6/I0MAOT H OCO3HAIOT
5TH KapTHHBI, Mbl, KOHEUHO, He 3HaeM. Bo3amoxHo, 4TO He-
KOTOpble 3Be3[bl LIAPOBLIX CKOMJEHHH OKPYXKeHbl MJaHeTa-
MH, ObITb MOKeT, o6uTaeMbiMu. Bce 370 moka npeiamer Ao-
rajzok, a He TouHoro 3HaHus. Ho 3ato Mbl 3HaemM, uTo ABHXKe-
HUe 3Be3l B LUAPOBbLIX 3BE3[IHbIX CKOMJIEHHSX MOXeT B OT-
IeNbHbIX Clyyasix HMeTh CJOXKHBbI Xapakrep.

[TpencraBbre ceGe 3Be3ny, HaXOAAILYIOCSH TAe-TO BHYTPH
3Be3[HOTO Hiapa.

MoHo H0Ka3aTh, YTO MPUTsKeHHe 3Be3l, GoJsee pale-
KHX OT UeHTpa CKOIJIeHHs, 4eM JaHHad 3Be3ja, BJAHATbL Ha
ee nBHKeHMe He Oyaer. Ocraercss To.1bKo AelcTBHe Gogee
6113KUX 3Be3l.

Ecnu 3Be3ga npubankKaeTcs K UEHTPY CKOMIEHHA WM
yaoanseTcss OT Hero, To KOJHYeCTBO M ofllas macca BJHAIO-
IHX Ha ee ABMIKEHHe ADYruX 3Be3l u3MeHsercd. Meronamu
BHICLIIE[i MaTeMaTHKH MOXHO HaHTH, MO KaKoh ke opOuTe
B 5TOM cJyuae GyneT NBHUrathCq BbiOpaHHast HaMHu 3Be3ja.
OxkasbiBaeTcs, ee op6uTaMu OGYAYT 3JJHUICH, OAUH U3 (o-
KYCOB KOTOpbIX BCEraa COBMajfaeT C LEHTPOM CKOMNJEHHS, a
Apyrofi ABHXKETCS B MPOCTPAHCTBe, KaK Obl o6paiiasch Bo-
Kpyr TOro e ueHTpa. TeopeTHYeCKH BO3MOXKHO M Apyroe
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IOBHXKeHHe 3Be3d — UX KoJieGaHus no npsmoil, mpoxoxsuies
yepes UEHTp CKOMJIeHHs, KoseGaHusl, Npyu KOTOPbIX HaHGO/b-
LIyi0 CKOpPOCTb 3BE3Aa MoJyuaeT, MpoJeTas 4depe3 UEHTD
ckomenns. TakuM o0pasoM, ¥ B OTHOLIEHHM HABHUKEHHSA
3B€3]1 U1apoBble CKOIJIEHHs MPeACTaBJsioT coboii o6pasosa-
HHUS1 HeoObIUHBbIE,

Hekoropble U3 11apOBLIX 3Be3AHBIX CKOMJIEHHH He HMEKOT
ctporo wapoobpasnoit popmbl. OHU c/ierka CHJAICHYTbI, 4TO
MOXKeT ObiTh BbI3BaHO BpalleHHEM 3Be3NHbIX IIAPOB BOKPYT
OCH (BCMOMHHTE O CILIOCHYTOCTH 3eMau M naawer). Bpa-
LleHHEe 3TO NPOMCXOAHT, MO-BHAHMOMY, TaK Me[lJeHHO, YTO
3aMeTUTb €ro ¢ MOMOIILIO CHEKTPaJ/JbHOrO aHaJju3a MoKa He
yaJioch.

B or/inuie oT 3Be3AHBIX acCOUHAUKM LIAPOBLIE 3BE3IHbIE
CKOIJIEHHS] UMEIOT BecbMa MOUTEHHBIH BO3pacT. DTO, MOKa-
JIy#i, caMble IpeBHYe U3 Bcex oOpa3oBaluil, KOTOpble Mbl BH-
dum B [anmaktuke. 3Be3bl B HUX PACMOJIOXKEHH Tak rycTo,
YTO MPUTSKEHHE JPYTUX 3Be31 pas3pyLIUTb CKOMJeHHe Mpak-
tTHYeckH He MoxeT. [lo noncueram B. A, AmGapuymsHa,
3Be3JHble IIaphl MOTYT CYILIeCTBOBaTb 6e3 KaKUX-1HOO KO-
PeHHBIX M3MeHeHull Gu/anoHbl JeT. TpynHO ma)e cKa3arTh,
OT KaKHX NMPHYWH OHH MOIJIH Gbl PaspylIHTHCA.

Emwe TpynHee y3HATb, KaK BO3HHKJH YIUBHTEJNbHbIE
Imapb M3 3Be3[. 3aMeuyeHo, UTO ueM JaJbliie PacroJioXKeHO
11apOBOe CKOIJIeHHe OT IMJIOCKOCTH raJ/jlaKTHYeCKOro 3KBa-
TOopa, TeM OoJblle ero fuamerp. Bo3MoxkHo, UTO 3TOT (akT
CBSI3aH C MPOUCXOXKJIEHHEM M Pa3BUTHEM 3Be3AHbIX LIApOB,
HO KaK HMEHHO CBfi3aH — 3TOTO Mbl [OKa He 3HaeM.

B oTHoOlIEHHH HEKOTOpPbIX IIAPOBLIX 3BE3MAHLIX CKOMJe-
HHf eCThb MOJO3peHHe, YTO 3TO He COCTABHBIE YACTH HaLlleil
lanakTuky, a npuluenbubl U3 APYTUX 3Be3AHbIX CHCTEM —
VXK OuUeHb BeJHKHM HX CKODOCTH [0 OTHOLIEHHIO K LEHTPY
FanakTtuku. K ToMy Xe, Kak ye FOBODHJOCH, HEKOTOpLIE
M3 3Be3[HbIX LIAPOB HAXONSTCH JaJeKo 3a rpaHHuaMHu Ha-
el 3Be3AHOH CHCTEMBI, TO eCTh (PaKTHUECKH B MEXKrasaKTu-
4eCKOM MPOCTPaHCTBeE.

Brl.10 Bpems, Korga npocTPAaHCTBO MEXKAY rajakTHKaMu
CYHTAJIM MOUTH MAeaJbHOH MycTOTOA. 3a nocaenHee Bpems
B 9TOM BBIBOAEe NpHLIIOCH YCOMHHTbCA. B HekoTopmix cay-
YasXx HeNnoCcpeACTBeHHO BHIHbLI HCHOJMHCKHE CBETALLHECsH
JIeHTBI, COeAUHSAIOLUIKNEe MeXAy co60f rasakTHKH, — TaK Ha-
3blBaeMble MEXKraJaKTHUeCKHe KOPHAOPLI, COCTOSLlHe, DO-
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BHAMMOMY, H3 3Be3l. B Apyrux caydasx Meixiy ranaxt-
KamMy MOr'yT BCTpeuaTbcss o0saka paspelkeHHOH ras3oBofl
H NblJIeBOH MaTepHH.

Bce TO, YTO 3amoOJIHSIET MeXKrajlaKTHYecKoe MpOCTpaH-
CTBO, MOXKeT ObITb HA3BAHO MeKraJakTHYeCKOH Maa3moi.
Kak cuuraer npogeccop B. A. Bopouuos-Benbamunos,
B MEXKTaJlaKTHUeCKOH MJia3Me MOrYT BO3HHUKATh, 06pa30BHI-
BaTbCl He TOJIbKO OTHeNbHble MeXXraJaKTHYecKHe 3Be3[Hl,
HO Jlaxke HEeKOTOpble 13 LIAPOBBIX 3Be3XHBIX cKomieHuil. [To
€ro MHEHHIO, TO, YTO Mbl Ha3blBaeM rajakTHKaMH, ecTb MpoO-
CTO CTYILEHHS B MHDOBOI MJa3Me, B KOTOPLIX MeHblle CKO-
pOCTH BellleCTBa NMPHUBOAAT K BO3HHKHOBEHHIO TAKHUX MJIOT-
HBIX TeJ, Kak 3Be3[bl U MJaHeTbl. B MexrasakTHueckom
NpocTpaHcTBe OeCnOpsIIOYHbIE, UK, KAK UX HA3BIBAIOT, TYp-
OyJ/IeHTHbIe, CKOPOCTH BelllecTBa 3HauuTenbHo Gosbule. [To-
5TOMY M 3Be3jbl, 00pa3oBaBlIdecs IIe-TO MeXAy raJjakTH-
KaMH, JTO0JIKHbI ©UMeTb GOJbline coGCTBeHHble (MEKyJsipHbIe)
CKODOCTH, 4eM 3Be3lbl, COCTaB/SIOlINE OrPOMHble 3Be3NHble
CHCTEMBI.

Urto xe 6yner, eCyu TaKue «MeXK3Be3LHble CKHUTAJbLbI»
Ba1eTAT B Hawy [anakTuky? OHHM IOJIKHBI BBIAATH CBOE MpO-
HCXOXKJCHHE KaK HeOObIUHbIM HalpaBJ/eHHeM ABHMXKeHHs, TaK
1 HeoObIYHOH, MOBBLILIEHHOH CKOPOCThIO.

U Benb Takue 3Be3fbl ectb! 3a nocjenHee BpeMsl COBET-
ckue actpoHombl [1. TIl. Ilapenaro, JI. JI. HkayHmuekc,
1. T. Ky1ukoBckuil u Ipyrue OTKPLIJIM OKOJO ABYX AECAT-
KOB 3Be3l, IBHXKYIIUXCH HABCTpeuy ApyruM 3Be3nam [a-
gaktukd. OHHM HanoOMHHAIOT TeX Hapyuurteneld ob6ulecT-
BEHHOTO MOpSiKa, KOTOpble Ha KaTKe IBHUKYTCA B CTO-
poHy, o6paTHyio o6LleMy [ABHMKEHHIO OCTaJbHBIX KOHb-
KoGexX1leB.

EcTh u Takue 3Be3lbl, KOTOpble KaK Obl MPOHH3BLIBAIOT
Hamy [anakTuky ¢ orpomHoll ckopocTbio. Mbl, KOHeUHO,
He MOXKEeM MNpoCJeluTh, KaK TaKas <«KOCMHYecKas MyJs»
BbLIJIETHT M3 Hallefi 3Be31HOH CHCTeMBbl, HO 4TO 3TO Hempe-
MEHHO [OJ)KHO PaHO WJH MO3JHO MPOH30HTH — B 3TOM HeT
COMHEHHS.

Hekoroprle u3 mapoBbiX 3Be3[HBIX CKOMJEeHHH BenyT
ceGs1 BpOLe OMHCAHHBLIX 3Be3J. 3HAUUT, HCTOUHHUK MX MpoHUc-
XOXK/JeHHS Halo HCKaTb BHe Hawed [anakTukH.

B 1945 romy 3apyGexnubii actponom Mak-Jlodaun
OnyGJ/MKOBAJ CMUCOK HOBBIX 3Be3Jl, BCMBIXHYBUIMX, MO-BHIH-
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MOMY, He B KaKHMX-HHOYAb rajJlakTHKax, a Mex1y rajakTu-
kKamu. CHayasa ero CuCOK KasaJjicsi MHOTHM KakKoi-To TPYI-
HO 00bsicHUMO# owu6xoil. Ho ¢ Tex nop nosyueHbl HOBbIE
(axThl, NOATBEpKAAIOLUIME CYLIECTBOBAHIE MeKrajakThue-
CKOW MJIasMbl, ¥ Tenepb BLIBOAB Mak-Jlodauna He KaxkyTcs
CIOJIb yAHBHTENbHLIMH.

Vccnenopanue MHPOBOH Mia3Mbl — uHTepecHeklas Npo-
GseMa coBpeMeHHOIl acTpoHOMHH. Bo3MOXKHO, UTO pelleHHe
MHOTMX 3arafiok, BOJHYIOLIHX HccaenoBarteneil BceneHHof,
3aKJIOYEHO BO B3aUMOJEHCTBHH rajlakTHK H MeXrajakTH-
YEeCKOH NJasMbl.

B Mupe Her Ge3yc/OBHO H30JMPOBAHHLIX Belledl H §B-
aenui. IlpencraBnenue o I'anakTike, Kak O CUCTEMe, H30-
JIMDOBAHHOM OT APYrux el MoLOGHBIX CHCTEM H MeXrajak-
THYECKOH MJa3Mbl, HA40 CYUTATb Ge3Ha[exN(HO yCTapeBIIHM.

34 ONPEXEJAMHA MJAEYHOI'O IIVTH

B teMHble 3Be3lIHble HOUH cepeGPUCTOH CBeTsllelcs JeH-
Toit onosceiBaet He60 Mueunniit [1yTh. B nose 3penus xpyn-
HBIX TeJIeCKONOB OH pAcChiNaeTcsl Ha MUJJIHApAbl 3Be3l, TO
€CThb Be/HKOe CKOMHILE COJIHI, MHOTHE H3 KOTOpPBLIX, OBITb
MOXET, OKDYy»eHbl MJaHeTaMH C OOMTAIOWIMMH HA HHUX pa-
3YMHBIMH CYLLECTBaAMH.

3axBaTbiBaeT AyX OT 3TOli rpaHAHO3HOH, He CpaBHHUMOH
HH ¢ yeM KapTuHbl! Haunnaemr He TOJNBKO MOHUMAThb, HO
laxe kKak OyAro 4yBCTBOBAThb, YTO Takoe OeCKOHEUHOCTb.
Ho sto nnmo3us. Maeunsiit [1yTh — nuib nopor 6eckoHeu-
HoctH. Camoe BenukKoe no Macwitab6aM MNpOCTPAHCTBA
M BpeMeHM HauMHaeTCs TaM, Mo Ty CcTopoHy MueuHoro
UyTn.

Mueunblit [Tyt — 9T0 OcHOBHas uyacTb HacesdeHus [a-
JsakTHkid. OH o6pa3oBaH 3Be3NaMH, BHAHMBIMH ¢ 3eMJH
B HamnpasJeHuH «pe6Gpay Hallelf 3Be3lHOH cHcTeMbl. MMeHHO
B 3TOM HampasJieHHH Jy4Y 3peHHs NPOHH3bIBAET HaubOJb-
WY TOJILY 3Be3a. B HanmpaBseHHAX, MepleHANKYJSPHBIX
K 9KBATOpPHaJbHOH MNJockocTH [amakTuku, 3Be3n BHIHO
ropasiao MeHblle.

SInenne Mueunoro Iyt BbI3BaHO Kak (opmoil, cTpoe-
nuem [ajlakTHKM, Tak W HAUIUM PacCnoJoXKeHHeM BHYTPH
Hee. Ecau 6nl [anakTuka HanmoMuHazsa 1o cBoeid ¢dopme o
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CTPYKType 1IapoBoe 3Be3jHOe CKomjeHue, Mueynoro Ilytu
He cyulecTBoBaJjio 6bl. B 3TOM cayuae 3Be3nnl Obliu Obl pas-
6pocannl no HeGy noutu paBHoMepHo. C Apyroil CTOpOHHI,
eciu Obl HAlLA COJIHEUHAs CUCTeMa HaXOLH/aach rae-HUGYIAb
Ha kpaiwo [anaktuku, Maeunblil [TyTb Beirssinen Gbl He KOJb-
uOM, OMNOSICHIBAIOILKMM Bce HeGo, a cBersillelica Ayrof, 3a-
HUMawlLlell TONbKO OLHY M3 ero noJioBuH. [lpyras xe 1noJso-
BUHA He6a uMena Onl BHIX uepHo#l Ge3jgHLl, YCesHHOH
MHOXKECTBOM TYMaHHBIX, PpAa3JHUUMBIX TOJbKO B TeJje-
ckon (3a pemKUM HCKJIOUEHHeM) MSITHBIIEK — JPYrHuX
rajakTHK.

YUTo6b! OTNIHYUTE Hally 3BE3JHYIO CHUCTEMY OT APYTHX ra-
JIAKTHK, el HHOra NpHCBaUBalOT coOGcTBeHHOe uMs — Muley-
upifi Ilyts. Hamo, kouneuno, He mnyratb Mueunniii [lyth
B 3TOM CMbIcJse ¢ fiBneHuem Mueunoro Ilytu — Toft 6enoBa-
TOl MmoJiocol, B BUe KOTOPOH Mbl HabJaofaeM ¢ 3eMJIH IJ1aB-
HYI0 Maccy 3Be3g Hawe# [anakTHKH.

[TokuHem e Tenepb He TOJNBLKO 3eMJIIO H COJIHEUHYIO
CUCTEMY, HO W TOT «3Be3JHLI{l ropon», B KotopoMm CosHue
BLIMOJIHAET DPOJIb PAAOBOI 3Be3[bl. YMUHMMCS Ha KpbIbAX
BoOOpaxeHHs B Te MaHsllMe 3Be3[qHble Na/IH, KOTOpLIe
CKpHITHl cepeOpucToil neseHoii Mueusoro [TyTu.

M Bor MBI yXe pajeko-najneko ot 3eMJu — B MHUpe ra-
JakTHK. Hac oKkpyxalT caMble KpynHble H3 MaTepHajibHbIX
CHCTeM, H3BECTHBIX NoKa yesoBeky. Cpefin MHOTHX MHJJIHO-
HOB TajlakTHK, YK€ OTKPBLITHIX YEeJOBEKOM, HeJlerko HalTH
Muneunptit [1yTs.

[lonsieTeB Kk HeMy Ha paccTosiHHe B MOJMHJJIMOHA CBe-
TOBBIX JIeT, Mbl OTJHYHO BHAMM CHHpajeo6pasHyl CTPYK-
TYypy Hallei 3Be3fHoH cucreMmbl. M3 ranakrtudeckoro sapa
Kak Obl HCTEKAlOT HMCIOJMHCKHE 3Be3[Hble Crupaju, obliue
KOHTYDBl KOTOPBIX, KaK M B [PYyTHX TrajlakTHKax, ouep-
YeHbl THUTAaUTCKHMH TODSYHMH, H [OTOMY OUeHb SIPKHMH
3Be313AMH.

3Be3Hasl Clupajb COCTABJSET TONbKO OCHOBHYIO, LEHT-
paabHyo Yacte Muaeunoro Ilytu. 3a rpanuuamu cnupasnu
Takxe BHMIHB 00/1aKa M3 3Be3], pasleseHHble aMop(HbIM
3BE3IHLIM «MECHBOMY.

Okpaunbl Hawe# IanakTHKd, KCTaTH CKas3aTb POCTH-
paminuecss BecbMa JaJjeKko OT ee UEeHTpa, JHUIeHb TOH
CTPOHHOCTH BHeIIHHX (OPM, KOTOpPble CBOHCTBEHHbI €e CIH-
pasnbHOH uyactu. Kak u B psife KpYNHBIX 3eMHBIX TOpPOJOB,
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Halll «3Be3IHBIA ropol», o6sanas Xopollo pacnaHHpPOBaH-
HBIM M KPacCHBHIM <«UEHTpPOM», HMeeT HebJaroyCTpOeHHble
OKPaHHbI».

Hawe Cosinue, xaxk 06 5TOM acTpOHOMbI y3Ha/H COBCEM
HellaBHO, HaXOMMTCSl BHE CNMUPaJbHOH CTPYKTYphl, Ha OKpa-
HHe (XOTs W He Ha Kpaw) [anmaktuku.

JloxxHoe mpeacTaB/leHHe O TCM, 4TO 3Be3JAHble CNHUPAaJH
HEKOTOPBIX raJlakTHK BKJIOYAlOT B ce6sl BCe MX 3Be3[bl, Be-
pOsATHO, MaBHO Obl yXKe OTNaJjo, ecyiid Gbl 3eMHbIM aCTPOHO-
MaM He Meliasa atmocdepa. Cnab6oe cBeueHHe BO3AYLIHOM
o6ojiouky 3eMsH Aaxe B CaMble, Ka3ajoCb, NpPO3payHbIC
HOUH CHJIbHO MeLIaeT HW3YYEeHHI0O MHpa TajaKTHK.

Bor npumep. 3uaMeHuTas TyMaHHOCTb AHApPOMeEnb, 3a-
MeueHHas esBponelickuMu acrpoHoMmamu B XVIII Beke, Ho,
BEPOSATHO, HAOJMIOAABLIAACSA YENOBEKOM ellle paHee, KaXKeTcs
HEBOODYXKEHHOMY TJla3y MaJleHbKHM BepeTeHO06pasHbIM
cBeTsIUMCH NATHHIIKOM. OHaKo ¢ NoMollbio 0c060 YyBCT-
BUTEJNBHBIX K CBeTy NpubGOpPOB YHAJNOCHh YCTAHOBHTb, YTO
Ha caMoOM leJjie TYMaHHOCTh AHIpoMenbl 3aHHMaeTr Ha Hebe
ropasao 66sbuiy0 nuowanb. M3anyuenune cnabblx, NpHHAL-
JleXKallux eff 38e31 3aMeTHO Ha pacCTOSTHMK 3TpanycoB B o6e
CTOpPOHBEI OT UeHTpa TyMmanHoctd. C 6yayuieii 3aaTmocdep-
HOH 06cepBaTOPHH TYMaHHOCTb AHapoMenbl GyIeT BBITISA-
leTb enle Gosblied.

Ha o6blunbix M Xopolio 3HaKOMbIX (ororpadusx 3Toi
cocelHell K Ham rajlakTHKH BHAHA TOJIbKO €e LeHTpaJibHaf,
CnupanbHasi 4acTh, a aMOpP(HbIE «OKPaHHbl» OCTAIOTCSA He-
yaoBuMbIMH. Ho u3 3T0# TOUuKkM npocTpaHcTBa, Kyaa 3aHecso
Hac Halle BooGpa)KeHHe, AeHCTBHTEJNbHOE CTPOEHHE ranak-
THKH B cO3Be3nuu AHIPOMENbl BUAHO He XyxKe, yeM H Mueu-
Horo IlyTu. YIUBHTEJbHO CXOXKH MO CTPOEHHIO, COCTABY H
ApyruM CBOHCTBAM 3TH [Ba HCIIOJIMHCKHX «3BE3LHBLIX TIO-
poaa»!

WMHorpa acTpoHoMuueckass TEpMHHOJIOTHSI OueHb COUB-
4yuBa U 3anyTaHHa. BeposiTHo, uuTaTesell, MaJOUCKYLIEHHBIX
B aCTPOHOMHM, CMYTHJIO Ha3BaHHe «TYMaHHOCTb AHIpO-
Menbi». [TofiCHUM ero npouCXOXKIAEHHE.

3Be3IHble CHCTEMBI, pACMOJIOXKEeHHble 3a MpefenaMu
Mueutoro ITyTu, B HeGoJbLINE TETECKOMNbl KaXKyTCA ¢ 3eMJn
TYMaHHbBIMM NSATHBIIKAaMU. [103TOMY-TO MX W HA3bLIBAIOT TY-
MaHHOCTAMH. <«AHIpoMena» — 3TO Ha3BaHHe CO3Be31Hf,
CKBO3b 3Be3[lbl KOTOpOro BH/JHA He HMelollas K HHM HH-
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KAaKOro OTHOLUEHHS JaneKkas rajakTuka. BoT uTo 3HauuT
TYMaHHOCTb AHIPOMEbL.

Hrak, IBe HCMOJHHCKHE ranakTHUKH-GJUM3HelH, pa3sfe-
JieHHble PacCTOSIHHEM B LIECTbCOT CEMbAECST ThiCAY CBETO-
BBIX JIeT, HaXOAATCA cefiuac B NoJjie Hallero 3peHus. A BOT
U BTOPOH Hall cocejl — CMUpajbHas rajakTHKa U3 CO3Be3-
aus TpeyrosnbHuka. OHa npeacrasisieT co6oil Kak Gbl yMeHb-
WeHHYylo Konuioo Hauero Muaeunoro [lyTu, ToNbKO XaoTHy-
HOCTH B Hel, Moxanayil, HeCKoJbKO GoJiblue.

He6ecubie Tema penko obxonsitcsi 6e3 CnyTHHKOB. To
’Ke MOXHO CKasaTb M O rasaktukax. Muaeunsiii ITyts u Ty-
MaHHOCTb AHIpOMeAbl HMEIOT M006AaIOLIHNe HM «CBUTHI»
B BHJEe FOPa3j0 MEHbLIHX, YeM OHH, 3BE3[HBIX CHCTEM.

EBponeiintl, Brepeble NONaBLIMe B [I0XKHLIE MOpS, 3aMe-
THJIM Ha Hebe IBa CTpaHHbIX o6saaka. B orsinune ot 06blu-
HbIX 00/1aKOB, OHYM He MeHs/H (OpMbl, HX He IHaJj BeTep, HO
3aTO BMeCTe CO BCeM 3Be3[IHbLIM He6OM OHH YYacCTBOBAJH
B Ka)KylleMCsl CYTOYHOM JBHXKeHuU HeGocBopma, [loxoxue
Ha oTopBaHHble KJoukH Muaeunoro Ilyrtu, 3aramouHblie 06-
Jlaka Oblld BIEpBble OMUCAHBl OJHUM H3 yYaCTHUKOB 3JKCIle-
auuun MarenjaHa u B 4eCTh BeJHKOrO NOPTYraJjbCKOTO
MopenJsiaBaTessi MOJYYUIM HauMeHoBaHue MaresnaHoBbIX
O6naxos.

Marensnanoset O6saka — cnyTHUKH Hawed [amakTuxd.
BoJiblllee U3 HHX MMeeT MOMepeyHUK B JBAALATh IIECTh Thl-
CSIY CBETOBLIX JIeT H OTCTOHT OT 3eMJHM Ha CTO JABaAlaTh
ISITh THICAY CBETOBBIX JeT. [Juamerp MaJjioro Marensanosa
O6siaka cocraBJjsieT CeMHAALAThb THICSY CBETOBLIX JIeT,
H OHO 6/1MXKe K HAM Ha IUECTb ThICSY LIECTbCOT CBETOBBLIX
ner. ,
Kaxnoe O6n1ako — orpoMHas 3Be3fHasi CUCTeMa, Kaxy-
[1ascsd CpaBHUTEJNbHO HeGOo/bLOM Jaullb pafoM ¢ MieuHbIM
Ilyrem. MHoOrne MHJIJIMOHBI 3Be3[L BXOJASAT B HX COCTAB, B TOM
vKCse U nepeMeHHble 3Be3nbl. Besmecymne nedeuns!, B H30-
6unun Hacenstiowne Marennanossl O6/1aKa, NO3BOJNUIH yBe-
[eHHO OlLeHHTb ¢ 3eMJIH MX yhajeHHocTb. Ectb B Marenna-
HoBblx OG/akax 3Be3Hble CKOMJIEHHS H TyMaHHOCTH. [luke-
BHHKOI Cpefy MOCJeIHHX BBIMJIAAMT HCIOJHHCKAs ra3oBas
TYMaHHOCTb U3 co3Be3ausi 301070l PBIGH ¢ nmonepeyHHKOM
B LIECTbCOT MATHAECSIT CBETOBBIX JeT, M0 CPaBHEHHIO C
KOTOpOfi  3HaMeHuMTass TymMaHHocThb OpuoHa  Kaxercs
MUIMCEM.
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C nepBoro Barasma Marennanossl OGsaka MNpeacTas-
as0Tcs GecopmMeHHbIMH ckonmuiiaMu 3se3n. Ho, mpucma-
TPUBAsSCh K HAM, Mbl 3aMeyaeM (Kak ycranoBua B 1954 roay
¢bpanuysckuit actponom Bokyaép), uto o6a O6/1aKa HMEOT
C/1abo BBIDAKEHHYIO CNHPATbHYIO CTPYKTYpY.

Psinom ¢ TymanHOCTBIO AHApOMeNbl BHAHCIOTCS ee ABA
cnytHuka. B ominune ot Marennanoseix O61aKoB MM He
NpUCBOEHL COOCTBEHHble HauMeHoBaHusi. Ho B kartanor Ty-
MaHHOCTEH OHHM y¥Ke NaBHO 3aHeceHbl. QMK U3 HUX ObLI 3a-
MeueH elle Meccbe, B KaTajsore KOTOpPoro OH (HTY-
pupyer nox o6osHaueHnem M32. Kcraru ckasaTb, B TOM
XKe Kartajnore TyMaHHOCTh AmxapoMennl o6Go3HaueHa Kak
M31, a TymaHHOCT, B CO3Be3qHH TpeyrojbHHKA —
Kak M33.

BToporo cnyTHuKa TymMaHHOCTH AHApOMeIbI Mbl B Kara-
gore Meccre He Haiigem. [l 3TOro npHAeTcst pacKpbiTh
Lpyro#i karanor. OH coctaBnen B KoHle XIX Bexka actpo-
HoMoM [peiiepom u HocuT HaseaHue «HoBuiil ofmuil kata-
jory (no-anrsuiickn — «New General Catalogue»). B nem
KaxXAblii OOGDBEeKT COAEpPXKHUTCSl MON Ompele/eHHbIM HOMe-
pOM, KOTOphlii BMecTe C HauaJbHbIMH OyKBaMH aHIVIHH-
ckoro HasBauus kartajora (NGC) cocraBasier ero o6o-
3HaueHHe.

Bropo#t cnyTHHK TyManHOCTH AHApDOMEAB! CTOMUT B KaTa-
Jaore [Ipefiepa nog Homepom 205, nostomy ero u o6o3Havaior
tak: NGC 205. Uro noaenarhb, 3Be3[HbBIX CHCTEM TaK MHOTO,
UTO NPHAYMAaTh [JI8 KaKAOH U3 HAX COOCTBEHHOE HAHMEHO-
BaHHE M CJOXKHO, @a H, Moxanay#, HeHyxHo. Kyaa npore
roBOpHTb O Kakoli-Hu6yab ranaktuke NGC 4486; mnpas-
na, 3TO HeCKOJbKO CYX0, HO JAJsi acTPOHOMa BIOJIHe
MIOHSITHO.

Y xartajora [peiiepa eCTb JBa IOMOJIHEHHS NOJ HAa3Ba-
nuem «Index Catalogue» (IC). Ilostomy Hexkoropble 3Be3x-
Hble cucTeMbl o6o3nauvatoresa u tak: [C 1214,

CnytHuk M32 uanomuuaer co6oil FHIaHTCKOE LIapoBoe
3pezfHoe ckomnjenue. OH cjerka CIUIIOCHYT U HauOGOJbLIIHH
€ro MoMepeyHHK COCTaBJSeT OKOJO YeThipeX ThICAY TPHUCTA
CBETOBBIX JIET, UTO B YeTblpHAAUaTh pa3 MpEBLILIAET [Ha-
MeTp HauGoJiblllero M3 H3BECTHBIX HAaM 3Be3[HbIX LIAPOB.
Bropoit ciytHuk — NGC 205 — HemHOrMM GOJIbIIE H CIUIIOC-
HyTee TepBOro, HO MO CBOeMY CTPOEHHIO BIIOJIHE Ha HEro
ITOXOIHT.
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B cocraBe cBUTH TYMaHHOCTH AHIPOME/B H3BECTHBI ELIe
JBa CNYTHHKA, YBHIETb KOTOpble C 3eMmJ/u, BIpoueM, He
Jerko. Pasrisaferb UX yaajoch aMepHKaHCKOMY acTPOHOMY
Baane Tosnbko B 1944 ropy. 9To Tak HasbiBaeMble 3JJIHITH-
yeckKHe rajlakTHKH, BHELIHe MOXO0XKHe Ha C/Ierka CIJIIOCHYThIe
IapoBbie CKOMJEHHS, HO MO pasMepaM GJH3KHe K MepBbIM
IBYM CIYTHHKaM.

B 6nuxafuX OKPeCcTHOCTAX TpeX KPYMHBIX FajJakTHK —
Muaeunoro Ilytn, M31 u M33, — KpoMe HX CNYTHHKOB, Ha-
6Ji0/laeTcs elle CBblLIe JeCSITKA MEJKHX 3Be3IHBIX CHCTEM.
Kak OyATO HAapouHO OpOLIEHHbIX B 3TOT yrojokx Bceneunof,
4TOOBl MOAYEPKHYTb KOHTPACThl, KOTOPBIMH GOraT MHp ra-
JMaKTHK. Bce oHu 06pasyioT T0 06Jako H3 3BEe3[HbIX CHCTEM,
KOTOPOe COBpPEeMEHHble aCTPOHOMbI HA3bIBAIOT MECTHOH CH-
CTEMOH TajlaKTHK.

Haiy ckpoMHBle cocel AefICTBUTENbHO He GJIEIVT CBO-
HUMH pa3MepaMi. B oTJiHuMe OT Tpex IHIaHTCKHX ajakTHK
MECTHOH CHCTeMbl HX MOXKHO Ha3BaTb KapJUKOBBIMH rajak-
tukaMu. CseyeT npu 5ToM, KOHEYHO, MOMHHTb 00 OTHOCH-
TeJNIbHOCTH HAlIHX XapaKTePHCTHK — TO, UTO MbI ceffuac mo-
CMeJqM Ha3BaTb KapJ/JHKaMH, HeBOoOGpa3MMO OrpOMHO MO
CpPaBHEHHIO He TOJIbKO C 3eMJiell, HO U CO BCell COJHeuHOH
CHCTEMOH,

Heckonbko cnoB o HanGosee 3aMeyaTesbHBIX H3 3THX
«HCMOJUHCKHX THTMEER».

Bor ranaktuka u3 cospesnus CkyJsbnropa, 3ameueHHas
tosnbko B 1938 rogy. 1o camas 6/au3Kasi K HAM CaMOCTOf-
TesibHas 3Be3[Has CHCTeMa — OHa MOYTH B LIECTh pa3 GJiuKe
TyMaHHOCTH AHApoMenbl. 3aTO MO MOMEPEYHHKY rajaKTHKa
n3 CKyJabNTOpa B MOJCOTHH pa3 yCTymaer HauGOJbUIUM ra-
JaKTHKaM Haulefi MeCTHOH CHCTEeMBl, IO3TOMY ee U HeJlerko
3aMeTHUTh.

[To dopme ranaktuxka u3 cospe3nust Ckysabnropa Hamo-
MHHAeT WIAapOBOe 3Be3[HOe CKOMJIeHHe, NpEBBIIAs MOoCJes-
Hee MO JHAaMeTpPy IOYTH B fecATb pa3. B Hell HeT Hu 3Be3n-
HbIX CKOMJIEHHH, HH Tra30BbIX HJIH TEMHBIX TyMaHHOCTeH.
AcTpoHOMBI, XKUBYLIHE IIe-HUOYAb BHYTPH 3TOH ranakTHKY,
Moryr 6/1arofapuTh NPUPOAY 3a YIAMUBHTEIbHO UHCTLIE» He-
6eca. Kakoii mopasutenbHblii BUL uMeeT Hama [anakTuka,
paccmaTtpuBaemasi ¢ KakoH-HHOYAb OKPaWHbI TaJlaKTHKH H3
Ckyabnropa! Haw Benukuit Mieunniii [1yTe 3anumaer tam
Ha nebe B anuny oxoJo 30 rpaaycos!
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B cospesanuu Ileun ecTp Apyras «kap/auKOBas» raJax-
tika. OHa B ABa C JMIUHHUM pa3a GoJiblie NMpeAblaylied —
€e JMaMeTp paBeH LIECTH ThICSYaM CBETOBHIX JieT. B Hedl u
3Be3/bl PaClOJIOXKEeHb! Tyllle, U BHYTPH Hee eCTb CBOH LI1apo-
Bble¢ 3Be3HbIE CKOIJIEHHS, — KOpoYye roBops, rajakTHKa H3
cose3nusi Ileun Hebe3ycnewHo mnbiTaeTcsa CONepHAYATh
C THFaHTCKHUMHU TaJIaKTHKAMH.

A Bor emle oauH «KapJHK» — rajakTuka bBapuapia, Ha-
3BaHHAas TAK MO MMEHH HM3BECTHOIO aMEPHKAaHCKOro acTpo-
HOMa MpOILJIOrG BeKa, BIepBble ee yBUAeBllero. B orinune
OT yX€ 3HaKOMBIX HaM KapJHKOBBHIX 3BEe3IHLIX CHCTEM 3Ta
rajlakTuka He HMeeT reoOMeTpHUYeCKH MNpaBH/bHOH (OpMBHL
Ona HancMmuHaeT KakoH-TO BHCSIIMH B NMPOCTPAHCTBE KJIO-
4OK CBeTsllerocst TyMaHa. B Heil ecTb U 3Be3/iHble CKOIIEHUS
M rasoBble TYMAHHOCTH.

Ynomsinem elle omHy kapJaukoByio ranaktuky IC 1613.
Bcero qums oKosMo ABYX C HOMOBHHOH MHJIJIHOHOB 3Be3]l
COCTaBJ/SeT 3Ty 3Be3[HYI0O CHCTeMY, BBHIVISIASIIUYIO KaJ-
KHM T[I0CeJKOM MO CPaBHEHHI0 C HalIUM 3Be3[JHbIM TIo-
POLOM.

Camast pmajekas M3 KapJUKOBBIX TaJlaKTHK MeCTHOH
rpynnsl BuAHeeTcss ¢ 3emau B co3pe3nuu Kura. Jlyu cBera
npeomoJ/ieBaeT OT Hee pacCTosHKe 3a 1,3 MHJIIHOHA CBETOBBIX
Jder. OHa no cBoefl HenpaBUJIbHOH ¢opMe U paszmepam. 1o-
xoxa Ha ranaktuky IC 1613 — ee nonmepeuHuk GJM30K K ue-
ThIpeM ThICSYaM CBETOBbIX JIET.

Mbl y6eaunuch, 410 AaKe B CPaBHUTENbHO HeGOJIbIIOM
o6beMe KOCMHUYECKOI'0 MPOCTPAHCTBA, 3aHUMAeMOM MeCTHOMH
rpymnnoii rajakTuk, HabJwopaercs GoJiblloe pasHooOpasue.
I'MranTckue 3Be3lHble CMHUPAJH U KPOXOTHBIE LIAPOBHIHBIE
KapJIMKOBble raJakTHKH; CHCTEMbl, BKJIOYatue B ce6s MoJ-
TOpacTa MUJVIHZpAOB 3Be3[, U 3Be3Hble «00saKa», efBa Ha-
CUMTHIBAIOIIHE B CBOEM COCTaBe HECKOJIbKO MHJJIHOHOB
2Be3f. U Bce 310 BUAHO no coceactsy ¢ Hamu! He Bnpase
JU Mbl OXHAATb, YTO, NPOHHKAS Aajbllie B Ge3JHBl 3Be3-
HOrO MHpAa, HaM MpPHIETCS BCTPETUTbCS C ellle GOJbIUMM
MHoroo6pasuem 06bEeKTOB?

B nouckax oTBeTa Ha 3TOT BOMpoC oTnpasuMcsi B Mo-
CKOBCKHIi rocynapcTBeHHbI YHUBEPCUTET.

Psimom ¢ yHHBepcHTeTOM 3a KpacCHBOH UYryHHOH orpa-
J0fi BUAHEIOTCA acTponomMuyeckne 6amnu 'ocynapcTBeHHOro
aCTPOHOMHMYECKOIO HHCTUTYTAa HMEHH H3BECTHOTO aCTPOHO-
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Ma-Gosblesuka [laBna Kapsaosunua IlrtepuGepra. Mo wmu-
pPOKOi JsiecTHHIE, OOpAaMJIEHHOH KOJOHHAMH, MBI BXOIHM
B rJaBHOEe 3JlaHHe WHCTHTyTa H, NOAHSABIIHCh Ha BTOpOH
3Tax, OCTAHABJMBAEMCH y HABepH OAHOH u3 sabopaTopuil.
3pnech paboTaer BblAAOLIHICS COBETCKHH HCCaegOBaTeNb
3Be3nHOl BcesenHoit mnpogeccop Dopuc Asekcangposuu
Boponnos-BenbsamMuHOB.

— Bac uHtepecyer, Hag ueM MBI ceifuac paGoraem? —
cnpawmuBaer npodeccop, npurjamas Hac Kk paboueMy CTO-
ay.— Bor, nocMorpure. ..

ITepen HaMu OoJbluMe JIKCTBI, Ha KOTOpble HaKJeeHbl
cTpaHHble QoTtorpaduu. Mx obGuwuii cepoBathii (oH ycesiH
ThIC/YaMHM OecrnopsiioyHo pa3bpOCaHHbIX TEMHbIX TOYEK H
NSATHBIIIEK.

— 310 — HoBelinit Qororpaduueckuil araac Heba, —
BH/d Halle HejloyMeHue, noscHseT npodeccop. — OH cocTas-
JieH aMepHKaHCKHMH acTPOHOMAaMHU Mo (OTOCHHUMKaM, KOTO-
pble B TeueHHe ThiCSAYa AEBSTLCOT COPOK AEBSTOrO — ThICAYA
JeBSITbCOT MSITbAECST LIECTOro refoB ObLIM NOJyueHb! Ha 00-
ceppatopuu Maysr-Ilasomap. 3aech, Ha CHMMKaX, MOYTH
Bce HeGo. Kaxpas ero obsacte cHATAa ABaMKAbl — uepes
KpacHuli 1 uepe3 rosiy6oil cBeTOUJBLTPH!, YTO CUJIBHO 006-
JIerYuT UsyueHHe (PU3MUYECKONH NPUPOLBI 3Be3[ H TajaKTHK.
Hns acTpoHOMOB HOBBII artsiac — NpocTo 3o/0Tas poc-
coinb. Benb 3mech CHATHL MMJJIMADPABL 3Be3X U THICSAYM ra-
JIaKTUK!

Mpbl BriosIHE MOHHMaeM 3HTY3HA3M YYEHOrO, HO FaJaKTHK
Ha CHMMKax, YecTHO rosopsi, He BHAMM. ['1e e Bejuuecr-
BEHHbIe 3Be3[IHbie CHCTEMbI, XOPOLIO 3HaKOMble HaM Mo (oTo-
rpadgusM B NONYJSPHBIX KHHXKKaX?

— Bur He Bupute ranaktuk? Ilomoxaure.

[Tpodeccop nmocraer CHABHYIO JYNY, MOXOXKYIO Ha He-
6oJIblIO MHKDOCKOMN, H NpejJjaraeT HaM MOBHHMAaTelbHEe
paccMoTpeth ¢otorpadun.

Y IUBHTENBHO — B JIyNly HEKOTOpble H3 CepPhIX MATHHILIEK
cpa3y OOHApYyKHUBAIOT CBOK KOCMHYECKYIO TNPHPOAY: ria3
OTYET/JIHBO BHAMT KPOLIEUHYIO cePYyI0 CNHpaldb — Kak Obl MH-
HUATIOpHOEe H3ofipa)ieHHe 3HAKOMO#l HaM CINUpaJbHOH ra-
JakTUKM. JIyu cBera Jetea co ckopocTbio 300 ThICAY KHJIO-
METPOB B CEKYHAY MHOrHe MHJIJIHOHBI JIET, TNpexiae yeM,
NMOfIMaHHBII UYeJOBEKOM, OH OCTaBMJ Ha (QOTOMIACTHHKE
n3o0paxeHue 3THX AAJeKHX MHPOB.

218



Hso6paxennss 3esq M ranakTMk Ha KapTax HOBOTO
atnaca HeratuBHble. [To3TOMy HeNpHUBBIYHO BHIIVIAAAT CEPO-
BaTo-6esioe HeG6O M TeMHble 3Be3fbl. Ho acTpoHOMBI Mpen-
MOYUTAIOT JHIIHHUI pa3 He MepeneyaThiBaTh H3006parkKeHHs
neGecubix Tes. Ilpu doTorpaduueckux npoueccax Kakoi-
HUOYIDb fedeKT Ha MIacTHHKE Ui hoTobymare, BCEraa Bo3-
MOXHBIH, MOXeT OblTb NPHUHAT 3a 3Be3Ay HJH FaJakTHKY.
K coxaseHuto, B ucropuu aCTPOHOMHH TakHe cjyuyau OblaH,
TaK yTO Jyylle H3GeraTh 3THX HEMNPHUSATHOCTEH.

— Bbl, HaBepHOe, OXUAAJH YBUAETh MEHs 3a TEJIECKO-
NoM,— yJ/bi6asiCh, TOBOPUT MpOQeccop, — a BBIXOLHUT, YTO
ranakTHKH ynoOHee u3yvaTb B Mukpockon! M Bbl 3HaeTe,—
myTanBO Jg06aBasieT OH, — A ce6Gsi UyBCTBYIO MOYTH JleBeH-
rykoM. OH yAHBJSIICS, BMepBLle YBHAEB B MHKPOCKON HA
pPenKocTb pa3HoO6pas3Hbli MUP MeJbUalIIHX IKHBBIX CY-
IeCTB, a § NOpa)KeH He MeHee — Belb MHUP TaJakKTHK elle
MHoOroo6pasHee,

B cBoeo6pasHoil poTokaproTeke, cocrasnennoi b. A. Bo-
pOHLOBLIM-BenbIMHHOBLIM, COTHH YBesJHYeHHBIX H306pa-
XKEeHHI OTAeNbHBIX TaJakTHK. MHorue H3 HHX OTKDBITD
TOJIbKO Tenepb, Ha (GOTOKapTax majomapckoro ataaca. Jlio-
GONLITHO, 4YTO TPH COCTABJEHHU aTaaca «MHMOXONOM» H3
HeraTuBax Obl1o OOHAPYXEHO uYeTbipe HEeOOBLIKHOBEHHBIX
acrepouga ¢ op6uTamu, GJHM3KO NOAXOASIIIUMH K 3eMJe,
CIHHHAALATh HOBBIX KOMET, TPHHAAUATb HOBBIX MIAPOBBIX
3Be3JHBIX CKOMJIeHHH, BOCEMbJECAT [Be IJ1aHeTapHble Ty-
MaHHOCTH U Ja)<e 4eThbipe HOBbIE KapJIMKOBble TaJjlaKTHKH,
NpUHaJIexallie K MECTHOH rpynne ramakThk. Bce ato —
B okpecTHOcTiIX 3emiu. YUrto Ke Kacaercss rivouH Bece-
JIEHHOH, TO B HHMX MNaJjoMapcKuii artnac 3adukcupoBas He
MeHee HeCKOJbKHX COTeH HOBBIX JajieKHUX 3Be3JHLIX
CHCTEM.

[IpenocTaBHB yueHbIM BCeX CTpPaH BO3MOXKHOCTL palo-
TaTh Ha «30JI0TOil POCCHIIK® [1aJOMapCKOro aTiaca, aMepu-
KaHCKHe yueHble MPOSBHJIYM TEM CaMbIM JeJOBOe CTpeMJeHue
K MeXIYHapOLHOMY COTPYIHHYECTBY, KOTOPO€ COBETCKHE
ACTPOHOMBI MOTYT TOJIbKO NMPHBETCTBOBATbL ~— Belb NMPUMEpH
14KOr0 OTHOIUEHHS] K HAYYHBIM HCCAELCBAHWUAM ObIM MO-
Ka3aHbl HMH yXKe MHOro pas.

— Hert, BH TOJILKO MOCMOTPHTE, Kak Oorata npupona,—
¢ yBJjeueHueMm rosoput bopuc AsexcaHApOBMY, NMOKa3blBas
OIUH 32 APYTHM «IOPTPETHI» HE3HAKOMBIX HAM FalaKTHK. —
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Bor sra ranaktuka Hanomunaer CersLeposo KoJeco, a
y 3TOfi rajakTHKH BOBCe OTCYTCTBYeT NpaBHJbHasa ¢opma.
EcTb ramakTHKH, NPOCTO Mopaaloliie CBoell NnpuuyaaHBOR
¢opmoii. Bo3aMOXKHO, UTO HEKOTOphle TajJakTHKH MO CBOel
t(hopMe HANOMHHAIOT MaJKy — TPYLHO NOHATb, KaK COXpa-
HSIeT YCTOHUYMBOCTb M He pacnajaercss Takas HeoOblualiHas
3Be3/lHasl CHCTeMa, HO (aKThl, KaK TrOBOPAT, — ynpamas
Bewb. M Hapany co Bcem 3TUM — cTpoliHble cnupaneo6pas-
Hble CUCTEMBI, O4eHb CXoxHue ¢ HauM MueunsiM [1ytem nan
TymMaHHocTblo Anppomensl. KcraTu, Bbl BHAENH 3Be3IHBIE
KODUIODPH M MOCTBI?

[Tpodeccop nokasriBaeT HaM dororpaduu rajnakTHk, Ha-
neyaTaHHble B OJHOM HAay4HO-NONYJSIPHOM acTpOHOMHYe-
CKOM XypHaJge.

— Bor 3Ta cBetsiag noJocka, coequHsIOLAS [Be raaak-
THKY, — NOSCHSIET OH, — COCTOMT u3 3Be3n. Ee ToJuuHa
OKOJIO UIeCTH TBHICAY LIECTMCOT CBETOBHIX JIET MpH IJHHE
JBECTH TPUALATH ThICSU CBETOBLIX JieT. JleficTBUTENbHO, 3TO
KaKOH-TO KOpHIOp MEXIYy ABYMs 3B€3[HbIMU CHCTeMaMHu. Ta-
KHX KODHJOPOB YK€ HEMaJsio OTKpbI1 aMepUKaHCKHH acTpo-
HoM llBukku. ITo uccnemoBanuam Bokynaépa, mexay bBosb-
muM MarennanosbiM O6aakoM k Hawell ["anakTHKON TakxkKe
eCTb KOPHAOp, CoefHHAIOWUNi o6e 3Be3fHbIe cHcTeMH. Bo3-
MOJKHO, UTO HauboJiee gpKHe 3Be3bl, KOTOPbIE Mbl BUAMM Ha
Hebe, BXOJAT B 3TOT KOPHIOP, o6pa3ysa Kak Obl ero Hauaso.
A Bor npyroe ctpaHHoe o6pa3oBaHHe: raJakTHKH MOTrpy-
JKeHbl B KakKOH-TO OOLIMH CBeTSALIMHCS TyMaH, COCTOSIIMH,
HO-BHAMMOMY, TJIaBHbIM 00pa3oM M3 3Be3[, ObITb MOXKeT,
¢ HEKOTOpOHM NpHUMeChio ra3a W NbliH. Takux rajakTHK Te-
nepb U3BECTHLl ThICAYH. 3HAYUT, NMpPaB COBETCKUI acTtpo-
HOM npocdeccop JUreHCOH, KOTOPLIH ellle B JOBOEHHbIe OJbl
JIOKa3bIBaJl, UTO MeXKraJakTHUecKkoe MpOoCTPaHCTBO He MYyCTo,
a 3ano/jHeHo cBoeoOpasHOii mnna3MoHd M3 3Be3l, rasa Hu
nuiM. Teneph 3TO MOXKHO CYUTATh TBEPAO YCTAHOBJIEHHBIM
akToM,

— Bnl  3Haere, JoGonbiTHas — Bellb, — MPOLOJKAET
Bopuc AnexcanzpoBuu. — Konasick B cTapeix KHHrax,
oGHapyXuJ, YTO elle B MPOLLIOM BeKe cCHauasna Buabsam u
Ixou Tepuuenb, a NOTOM HPAAHACKHI JIOGHTEIb aCTPOHO-
Mun Jjopa Pocc BuIenu B CBOM TMIaHTCKHe 3€pKaJsbHHeE Te-
JIECKOMbl HEKOTOPble M3 TFaJakTHK C KODHUAOpAMH HJH MO-
cramu. M He Tos1bKO BHAENH, HO U 3apucoBaJju. Ho, ormerus
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(aKTsl, OHH He CMOIJIH, KOHEUHO, HX OGBACHHTH — BElb B TY
NOpy faxke CyLIeCTBOBAHME APYTHX rajiakTHK elle He Gblio
Aoka3aHHbIM. [lpusnaTbcs, U Teneph Mbl elle MHOTOro He
NIOHHMAeM U3 TOTO, YTO BUAMM B MHpe 3Be3l. SlcHo, Moxa-
JIYH, TOJIBKO OIHO: MpeKHHe MNpeicTaBJeHHs O TraJakTH-
KaX, KaK 00 OJHOTHMHBIX 3Be3JHBLIX CHCTeMaX, Ge3Halex-
Ho ycrapenu. Ceituac MeHs GoJblle BCero HHTepecyioT
B33aUMOJeHCTBYIOIMe TrajlakTHKU. Bor, Hampumep, Ta-
KHe. . .
Ha ¢otorpadusix — npuuyanueo H30orHyThHe, ¢ KaKUMH-
TO CTPAHHBIMH XBOCTAMM Napbl, a HHOTJA M rPYNIbl OJH3KHX
MexX1y coboit ranakTk. [lepBble H3 HUX Ha3bLIBAIOTCS ABOH-
HBIMH TrajlakTHKaMH, BTOpble — KpaTHbIMH, W Tex u Apyrux
R3BECTHBl yiKe THICSUH.

— DBs3auMonelicTBYIONIMMH 5 Ha3bIBAIO Te H3 JBOHHBIX
HJIH KPATHBIX TalaKTHK, Y KOTOPHIX 3aMETHO HCKaMeHHe HX
(hopMbl, BHI3BAHHOE, NMO-BHAMMOMY, AeHCTBHEM OJHOH rasak-
THKH Ha Apyryio, — rosoput Bopuc Anekcanaposud. — Baa-
MMOJEHCTBHE MOXKET NpOsIBASATbLCS No-pasHomy. OnHU ranak-
THKH COeJHHEHBbl MeXAy Co6oii KOpuAOpaMy HJIH MOCTaMH,
Yy ApYyruX map BHIHB BBICTYMbI, Hanpas/eHHble B MpPOTH-
BONOJIOXKHBIE CTOPOHBI — Kak OYATO MeXAY rajakTHKaMu
HNeHCTBYIOT KaKHe-TO MOLIHBIE CHJIBl OTTA/NKHBAHHA. TperbH,
HaKOHell, KaK fl yXXe FOBOpHJ, NMOTpyKeHbl B OOLILYI0 CBETS-
myiocst Maccy. Hepeako BuAHBI cpa3y Bce TPH (GOpPMHI B3a-
uMozeiicTBuA. Henp3s ckasaTb, 4TO TOJNBKO GJH3KHE MEXKAY
co6off rasakThHku o6sapmaioT HeoGbrunofi dopmoi. Ecth u
COBepIIEHHO H30JHPOBAHHblE 3Be3[HbIE CHCTEMbl OYeHb
CTPAaHHOrO BHAA. 3[eCb €llle MHOroe 3arajoyHo M HeNoHAT-
Ho. Moxer OblTb, ONHHOYHBlE TaJaKTHKH H3MEHHWJH CBOIO
¢bopMy B MpoulioM, B3aUMOAEHCTBYs C KaKOH-HHOYIAb HApY-
rofl rajJakTHKOH, a NMOTOM TaK M OCTAJHCh HCKaxKeHHBIMH.
OnHako cefiuac M3BECTHO y:Ke MHOTO ThICAY OJM3KHX ra-
JIAKTHK, KOTOpble MOTYT GLITh Ha3BaHbl B3aHMOLEHCTBYIOLIH-
mMu. [TouTH Bce U3 HHX ABJSIOTCH U B3aHMONPOHHKAIOUIMMH,
Ha cdorocuumkax 3To, mpaBia, He BCeriga BHIHO — HYXKHa
GoJiblilasi SKCIO3uLUs, 6oJiee YyBCTBUTE/bHbIE MJIACTHHKH H,
KOHEUHO, BBICOKAsi MPO3PayHOCTb aTMoc(epsl — Torna B3a-
HMONpPOHHKHOBEHHE B3aHMOAEHCTBYIOWHX TajlaKTHK CTaHET
OueBHIHBIM. A TOKa 3TC eAHHCTBSHHBIH BLIBOA M3 TOTO, YTO
Mbl 3HaeM O pa3pexkeHHOW nepudepun Hauwero MJeuHoro
ITyru, tymanHOCTH AHIpOMeABl U APYTuX ranaktuk. Kcrarn
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Bzaumodelicteyroujue zaraxrukuy,

CKa3aTh, HEKOTOPhle H3 Tra/laKTHK, CUMTaBIUHeCs paHblle
3JUIMNTHYECKUMH, WM HENPaBH/bHBIMU, NPH BHHMATEJIbHOM
paccMaTpUBaHHM NaJ0OMapCKOro araaca OKa3alHCh CIH-
paibHbIMH. 3Be3JHBIX crnupanefi Gosblie, YyeM AyMaaud 1O
CHUX T1op.

IMpodeccop nporsiruBaer HaMm «(oOTONOPTpeT» ABYX ra-
JIAKTHK, HAlOMHHAIOWMUX 000 Mo ¢opMe OOGLIKHOBEHHEIX
3eMHBIX MbILIEH.

— Kak BaM HpaBfiTcd 3TH KOCMHYECKHe MBIIIKK? —
yaeibaercss oH. — OTHecuTech K HHM C YBaxKeHHEM — Belb
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XBOCT MPABO H3 HIiX UMeeT TOJILUNHHY NATbCOT CBETOBbLIX JI€T,
a AJIHY He MeHblle LIeCTH ThICsy HIeCTHCOT CBETOBBIX JeT:
(oH Belb BuJAEH B NpPOEKLHH, KOTOpas BCerga yKopauHBaeT
npeaMer). DTO THIHYHBIA NpHMep B3aMMOJEHCTBYIOIUX ra-
JIAKTHK Y APYTHX TaJakTHK 3aMeyeHbl TOHKHE, CHJIbHO H30-
THYTble XBOCTHI, 10 (pOpMe MOXOXKHe I1a YCHMKH HEKOTOPHIX
JKYUKOB HJIH AHTEHHBLI. ¥ CHKH, KOTOpPble Bbl BHAUTE y rafak-
tHKH NGC 4038—9, TaHyTCsi B AJIMHY He MeHee 4eM Ha CTO
JABAaALATb ThICAY CBETOBBLIX JIET NPH TOJLIMHE B TPH THICAUH
CBETOBbLIX JeT. [lepeMbluky H GOJIBIIMHCTBO XBOCTOB BHJIHbI
TJI0X0 M OOHAPYXKHTh X TPYLHO. BecbMa BO3MOXKHO, UTO HX
Ha caMoM Jese ropas3fo Gosblie u Bce 3TH o6pa3cBaHusl
BCTPEYAIOTCH MOYTH NMoBceMecTHO. Ecam Obl 1 Bac He npen-
yIOpeaus, uto NMepel BaMu TrajakTHKH, COCNMHEHHbHE 3Be3[-
HBIMH KOpPHIOpPaMH, Bbl, BO3MOXKHO, NPHHSIU Obl 3TO 32 (o-
Torpadpuu KakHx-1o 6yc, — rOBOPHT Npodeccop, nokasubas
Ha CHHMOK.

Ha npyrom cHuMKe MBI BUIMM UTO-TO BpPOAe ABYX LIKH-
BOB, COEJMHEHHBIX peMHeM,— 3TO J[BOHHAsg ralakTHka
NGC 3556.

Ha cienyiolleM cHuMKe — cnupajbHas raJjakTHKa, Ha
OIHOH BeTBH KOTODOH «O6oJiTaeTcs» HapyLawoIMi CTpOIi-
HOCTb KapTHHLI KaKOH-TO HEMOHSTHHIA CIYCTOK. YK He 3Ha-
MeHHUTasl JIH 3TO TYMaHHOCTb u3 co3Be3fus [onunx [lcos,
Ko1opylo ele Meccbe 3aHec B CBOH KaTaJor NMOJA HOMepOM
Mb51? Ee «doTtonopTper» Mbl MHOro pas BCTpeyajH B MO-
NyJISiPHBIX KHHUIax [0 acCTPOHOMMH.

— Oumumnbaerech, — yabi6aercss mnpodeccop, — 3T0 He
M51, a ee 1BOHHHMK — OJHA M3 OYEHb JaJeKHX rajaktuk. Ho
npupona y nBoiiHuKOB cxoxHa. M Tam, B M51, u 3xech Mbl
BUIMM JBe TaJakTHKA — COHpaJb H CTYCTOK, COeJHHEHHbIe
O6IIMM KOpPUIOPOM. 3Be3/lHas CNHUpajbHasl BeTBb 31eCh He-
NpepLIBHO NEPeXOJHT B KOPHAOp — camoe, noxaJgyi, y6enu-
TeJIbHOE [0Ka3aTeJbCTBO 3BE3JHOH NPHPOJBLI MEXrajaKTH-
yecKHX mepeMbluek. To ke, BIpoueM, MOXKHO CKa3aTb H
0 «XBOCTax», KakHe Obl MpuuydauBble QOPMBI OHH HH MpPH-
suMaad. 3ajaua COBPEMEHHOI 3Be3JHOH aCTPOHOMHH, —
3akanuuBaer B. A, Bopouuos-BenbiMHHOB, — 3ak/i0uaercs
B o6bACHEHHH 3THX (paKToB. [BOHHBIX U KPATHBIX raJakTHK
TaK MHOTO, YTO 06pa3oBaThCsl MPH CJAYYAHHOM COJNHIKEHHH
3Be3/HbIX CHCTEM OHH, KOHeUHO, He Morau. Buktop Amasac-
nosuy AMGapuyMsH npuBes B TOCJAeAHHE TOAbLl TPYLHO
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ONMpOBepIKHMBble AOKA3aTeJbCTBA TOrO, YTO TaJaKTHKH, MO-
Jlo6Ho 3Be3gaM, 06pasyroTCs COBMECTHO M YTO Mpoliecc HX
BO3HHKHOBEHHS, 3 HE TOJbKO CTAapeHUs U CMEPTH MPOUCXO-
IUT M B HaCTOSIIIYIO 3IOXY.

B Hayase Tekyuero Beka (HopMbl GJH3KHX MeXAy coGOH
rajakTHK MbITaJHUCb OOBICHUTL OGLIYHBIMH MPHJIHBHBIMH CH-
aamu. Ho Beib B Takux cayyasix BBICTYNbl FajiaKTHK HOJ-
KHHl HAallOMHHAaTb B KaKOH-TO CTeMNeHH, HanpuMep, NMPHJHB-
Hele rop6bl BoAHOH oGosouku 3emaun. Ha camom ke nese
Mbl BUaHM wuHoe. [locmoTpure eme pas ua dortorpaduio
«MbilieK». OrpoMHble XBOCThI UX C/lerKa H30THYThl H HANpaB-
JieHBl B MPOTHBOMOJIOXKHbIE CTOPOHBI, TOTZa KaK Ha YacTaX
rajakTHK, oOpallleHHbLIX APYT K JAPYry, BOBCE HET HHKAKHX
NPUIUBHBIX ropboB. 34ech HaxKe M 3Be3[bl PACHOJOMKEHbI
He OYeHb TI'yCTO.

Henb3s paccMatpuBath U 3Be3[HbBIE KOPHIOPHI, KaK CBOe-
o6pa3Hoe BHIOH3MEHEiNe NPUIUBHLIX rop6oB. Beab o Teo-
pUM TNpPUJIHBOB, NPHUJUBHbIE TopObl y CBOEro OCHOBAaHHSA
3HAYUTEJbHO ToJule, ueM y BeplunHbl. CoBceM HHOe MHl
BHAMM B 3B€3[HBIX KOPHAOpAX.

Briio BpeMsi, xorfa naxe cnupajbHylo (opMy ranak-
THK NbITaJHCh OOBSCHUTH AeficTBHEM MPHIAMBHBIX cHI. [To
NPUJMBHOH TEOPUM MOJIyYyasaoCh, YTO JiBe CIIHpaJibHble BeT-
BH, BHIXOAfLLHKE U3 SADA FajJaKTHKH, MOJKHBI OBITH 3aKpyr-
JieHbl B OJIHY CTOPOHY.

[Ipupoma u Ha 3TOT pa3 mokasaja, YTO OHA CJIOXKHee,
yeM Mbl 0 Hel nyMaeM. Cpexn MHOXeCTBA CIHpaJbHBIX Ta-
JIaKTHK NMaJI0MaDCKOTOo atjiaca HailJleHo HeCKOJbKO YHHKaMb-
HbIX 5K3eMMASipOB, B KOTCPbIX BeTBU 3aKPyueHbl B NPOTH-
BOTOJIOMXHbIE CTOPOHHI.

Actponomnbl bBropakanckoii o6cepsaTopun Ha KaBkaze B
noc/aelHHe Todbl TILATENbHO HCCAELYIOT YAHBHTENbHBIE TO-
JyOble rajiakTHKM, KOTOPble MO0 HeU3BeCTHLIM [0Ka MpH-
YHHAaM  OueHb CHJIBHO H3JyualoT  yJAbTpadHoJeTOBbIE
JyuH,

A B ampesie ThicSua NEBSATHCGT MATHAECAT AEBATOTO roxa
MHe C MOMOLUbI0O AMePHKAHCKUX aCTPOHOMOB YJaJjoChb OT-
KPBITh COBEpLIEHHO HOBbIH, HEH3BECTHHIH [0 CHX MOpD THII
HeGecHBIX TeJ — HCMOJIMHCKHE CMHpaH H3 CBeTSLIerocs
rasa, csoeoGpa3uble rasoBble ranakTHkH. B oTanune ot
OOLIYHBIX FaJaKTHK 3B€3J B HHMX UUY€Hb MaJjo H B OCHOBHOM
OHM chHOpPMHpOBaHbI M3 HOHH3RPOBAHHBIX rasoB. CpeueHue
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FasoBbIX TaJaKTHK ellle He Hauwlo cebe MOJHOrO OGBsAC-
HeHHUS,

BeiBon, Mue Kaxercs, sicen. ChJlbl TSTOTEHHsI HE MOTYT
OGBSICHHTL MHOTOOGpasye rajJakTHk. B Mupe 3Be3IHBIX CH-
CTeM [eHACTBYIOT, MO-BHAHMOMY, Kakue-TO HOBble, He3Ha-
KOMble HaMm noka Cujbl. B onux ciyuasx Mbl BHIUM He-
COMHEHHble CJIefbl MOILIHOTO OTTaJKHBaHMs, COBepLIEHHO,
KOHEUYHO, He OO'bSICHHMOTrO HEIOTOHOBCKHM 3aKOHOM MPHTSKe-
EHsd. B npyrux cayyasx ngeficTByeT NpuTS:KeHHe, HO H3Me-
HSETCS OHO, KaK MOKa3biBAIOT HeKOoTOopble (aKTH, 06paTHO
nponopuUHOHadbHO HE KBAApaTy, a, cCKopee Bcero, kKyOy B3a-
MMHOI'0O PacCTOSIHUSI TATOTEOWHX Tesl. Bsaumoneiictsue ra-
JAKTUK He TIOXOXKE€ M Ha MNpPOSIBJIEHHE JEeKTPHUECKHX WJH
MarHMTHBIX CHJI, — FOBOPUT B 3akJioueHHe Bopuc Ajsekcau-
Lposuu. — [loBTOpsio, 1 B 3TOM f1 yb6exnen: He Bce B Koc-
Moce MOXHO OMKMCaTh C 3€MHOH TOYKH 3DeHHS, HCMO/b3Ys
3aKOHBl TOJIbKO HM3BeCTHbIXx Ham Ha 3emJe cug. Jlaxe Ha
Connue, HanpuMep, B ABHXKEHHH NPOTyGepaHIleB Mbl BHAWM
TaKoe, 4To 3acTaBjsieT HaC 3afyMartbcs. ITO y HAC Mnox
GOKOM, Ha PACCTOSIHUM KaKUX-HHOYIb MOJYTOPACTa MHJJINO-
HOB KHJIOMeTPOB. UTO Ke YAHBHUTENBHOTO, €CJIH B MUpPEe HU3-
BeCTHBIX HaM TlaJaKTHK, M3 KOTOpbIX HauboJee HajieKHe
OTCTOAT OT 3eMJIM Ha MUJIJIMAPJbl CBETOBBIX JIET, IPOUCXOAHT
4TO-TO JJ/I HAC HOBOe, MOKa ellle HeNOHATHOe?

BEECROHEYHA JIH BCEJIEHHAA?

Kak-To ofHax b, elile B IKOJbHLIE TONbI, MHE MOMNaJgach
B pyKH HeoObluHasi KHHXKa. Ha3ssaHue ee 51 mosaGeui, HO
cofiepKaHue KHUTH 3alOMHHJIOCH HA BCIO KHU3Hb.

Knnxka Obly1a HamucaHa JieT TPUALATh Ha3aj, Koraa o6
aToMax M 3JEeKTPOHAax 3HAJH ellle MaJjo. AToM npeacrasJs-
Ju ceGe TOrfla Kak «MHUHHATIOPHYIO COJIHEUHYIO CHCTEMYY;
posb CoJsHIla BBIMOJNHSNO SAPO, BOKPYT KOTOPOro B Kaue-
cTBe NJaHeT 06pallauch 3ME€KTPOHLL.

VBJeueHHbBI, NO-BUAMMOMY, 3TOfi aHaJsoruefi, aBTop 3a-
MHTEPECOBaBLIEH MeHs KHIXXKH yTBepxaand, uto Bcs Bce-
JIeHHas NOCTPOeHa MO MPHUHLHUNY N0A00HS. DJIEKTPOHBI, MO
ero MHEHHIO, 3TO JEHCTBUTEJNbHO KpOlIeuHble MaaHeTkn. Ha
HEKOTOPLIX M3 HUX OGUTAIOT ellle 60jiee KPOLIeYHbe JXHBbIE
cymecrsa. JKuresasiM 3/1eKTPOHOB s[pa 4aTOMOB KaXKyTCst

15 Bcesennas noana 3arakok 225



4eM-To Bpoge 2Be3A. I[lostomy, ecam 6l Mbl CMOTJIH
YMEHBUIMTECSI HACTOJILKO, 4YTO 3JIeKTPOH moKasajcsi Okl
HaM BeJIMYHHON ¢ 3eMHO#l wap, BceneHnnas mpencrana OH
HaM MOYTH B TAaKOM Ke BHIe, B KaKOM MBI ee cefiuac
HaONIOAAEM.

Ho Ttoraa, paccyxpan aBtop, nmouemy Gbl He MpelnoJio-
3KHUTb, YTO 3eMJsi Hallla — 3JEeKTPOH, a COJIHeYyHas CHCTe-
Ma — aTOM, BXOASILIMI B COCTAB KAaKOro-To HEBOOGDPa3HUMO
Gonbworo Tena. pyrue atombl, HJH, TouHee, siApa aTo-
MOB, TOro e Tesa Mbl Ha3blBaeM 3Be3JlaMH H TaK Kak Ha-
WK pa3Mepnl 4Ype3BbHYAaHHO MaJbl Mo cpaBHeHHio ¢ Te-
JIOM, TO MBIl M He MOXeM IpecTaBuUTh cefe ero BHell-
HHI BHI.

EcJsin, ogHako, NpogoJizKaeT aBTOD, Mbl YBEJHUYUJIHCH OBl
HacTosbKO, 4To Teso no OTHOIIEHHI0O K HaMm crano Gbl Ta-
KUM HeOOJIbIIMM NMpeiMeTOM, Kak, HallpuMep, 3Ta KHUTa, TO
Mbl nonaJju 6l TOrga B KaKOH-TO HeBeLOMHII HAM MHp TH-
FaHTCKHX, HCNOJIHHCKUX NpeaMeToB. TauHCTBEHHBIH, He MOJ:
fawoluiics HalleMy BoOOpaXKeHHIO CBEPXMUD, KaK HA3bIBAIOT
ero Te, KTo ybexJeH, UTo OH peanbHO cyuectByet! Mercib
0 HeM Kak OyATO NnojuepKHBAeT MOTpscCalollee HAC YYBCTBO
HHYTOXKECTBa 3eMJIH.

Ho nouemy, co6crBenno, nuutoxectBa? Bexb mo mpuH-
uny mnofgo6us, paccyKxaeT aBTOp HEOObIYHOH KHUIKKH,
MHPHI pa3HOro Macuraba He OrpaHHYMBAIOTCS TOJMBLKO TPEM$
CTYNEeHsIMH — MUKPOMHDPOM, HAlIHM MHPOM H CBEDPXMHDOM.
BceseHHas, no ero MHEHHIO, 3TO JleCTHHLA C GeCUHCTIEeHHbIM
MHOXKeCTBOM ctyneHeii. [lmaHersl cBepxMmMHpa ABJSIOTCS
3JIeKTPOHaMH B ele 6osiee IPaHIMO3HOM «CBEPXCBEPXMHUpES,
¥ Tak N0 6eCKOHeUHOCTH. DecKOHeUHOCTb eCTb U B APYrylo
CTODOHY: 3JIEKTPOHbBI MHKPOMHpAa TaKXe NOJ/IKHBl COCTOSITh
M3 MeJbyaflinX CBePX3JEeKTPOHCB, KOTOpble B «MHKPOMHpey
JIOJIXKHBl MTpaTh poJb MJaHeT. Takoe yMeHblIeHHE MHPOB
TaKXKe Mnpoposkaercsd o OGeckoHeuHocTH. Mbl ke, Hain
MHp, HaXOOUMCSl [He-TO MOCepefHHe MeXIy 3THMH ABYMS
6€eCKOH@UHOCTAMH.

[Mpusnatoch, 1T0 He cpasy s MNOHSJ, O 4eM HJAET peub.
A nortoM, Korga g0 Moero CO3HaHHS Jolla HAes aBTopa,
OHA nokasaJjach, MHe TPaHIHO3HOH, Kak cama Bcesennas.
3axBaTblBaJO AYX H CTAHOBUJIOCH XKYTKO, KOTAa § MbITAJCH
npeacraBuTh cefe NOCTPOEHHYIO MO NMPHHUHMY Mojo6us 6ec-
KOHeyHyl0 Bcesennyio. B MoeM CO3HaHHH MPOHOCHJHCH Ka-
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KHE-TO «MUKDOKODOBKH», MacCyllHecsg Ha JYrax OZHOrO u3
3JIEKTPOHOB, H (PAHTACTHUYECKH HE3HAKOMBIE QUEPTAHUS NpPex-
METOB CBepXMHpa.

C Tex mop mpolLIO MHOTO JIET, H Telepb COBEPILEHHO
SICHO, YTO aBTOp MOPAa3UBLIEH MEeHS KHUXKKH owubasncsa. Ero
OPUHUMI nomobus GeckoHeuHO obefHan npupopy. Hacros-
uias, peajbHag BcesneHHas ropasgo cioikHee, yeM Ta, B
KOTOpO# ofHOOoGpa3Ho MOBTOPSIOTCS pa3Hble No Maciiradam,
Ho oueHb 6iu3KHe nmo cBoiictBaM MHpBbL. Her, npo Ttakyio
BceseHHYI0 XOueTcsi CKas3aTb CJIOBAMH BEJIHKOrO PYCCKOTO
nncatesns ®. M. Jl0CTOEBCKOro, YTO 5TO «CKYYHIUA HEMNpH-
JuuHeAmasn.

Bbl  xpmere KOHKDETHBIX ONPOBEPXKEHHH MPHUHUHUNA
nono6usi? OHM yKe HABHO HaHJeHbl COBpeMeHHOH ¢u-
3UKOH.

Mexnay conHeuHoO#l cHCTeMOH W aTOMOM pasjM4YHil ro-
pa3no GoJsbule, yeM CXOACTB. [lepeuuc/JUM TOJBKO HEKOTO-
pble H3 HHX.

[Tnanerst o6pamatorcst Bokpyr CosHLa 1o onpeneseH-
HBIM ycTOHuMBHIM op6utaM. MHaue Benyt ce6s 3/1IeKTpPOHMI:
BOKDYT fil[pa aToMa OJHH K TOT K€ 3JeKTPOH MOXeT o6pa-
maThCs MO pasHbIM opbHTaM, epeCKaKHBas Bpems OT Bpe-
MeHd ¢ ORHOH OpPOUTH HA APYrylo.

MoxHo nu Ha3BaTh siipa aTOMOB 3Be3JaMM, TO €CTb
packajieHHbIMH rasoo6pa3HbiMu lapaMu? Jlaxe cam Bo-
Npoc 3BYYHT HeACHO — Belb MOHSITHE «pacKaJieHHBIA ras»
YHCTO 3eMHOE IOHSITHE, NPSMO He NDHMEHHMOe K MHKpO-
MHpPY. DJIEKTPOHLI U f1pa ATOMOB HH B KOEM CJydyae Hejb3f
NpeAcTaBasTh cebe B BHJe MaJieHbKHX TBEPABIX 1IAPHKOB.
Ha camom nene ux npupoja, HX CBOHCTBA ropasio CJOKHEE,
¥ aHAJIOTHIO MEeXAY HeOeCHBIMH TelaMH W MUKPOUACTHLAMH
MPOBECTH OYEHb TPYMIHO.

Haxonell, B MUKPOMHDE TFOCNOJICTBYIOT HHbIE CHJIBI, 4eM
B okpyaroleM Hac Kocmoce. 3aKOH BCeMHPHOrO TATOTEHHSR
He Hrpaer 3[eCb CYLIECTBEHHOH pOJH. DJeKTPOHb o6pa-
IAI0TCSl BOKPYT siiep aTOMOB, MOAUHHSASCH 3JI€KTPOCTaTHYE-
CKHM CHJIaM B3aUMHOro TsaroTeHus. Hacruuwl, BXoasiuue B
COCTaB ATOMHEIX filep — NPOTOHH M HEeHTPOHEHl, — yHepiKHu-
BalOTC B HeM 0COGLIMH siI€PHBIMH CHJIAMH, NIPHPOAA KOTO-
pBIX eme HesiCHa, HO KOTOphbie, 6E3YCJIOBHO, HENb3 OTOXK-
JIECTBHTb HH C CHJIAMH TATOTEHHS, HH C APYTHMH H3BECTHBIMH
HaM CHJIaMH.

15* 227



MugpoMup — 3T0 OCOOBII MHP UPE3BBIUAHHO CJIOMKHBIX
fIBJIeHHH, MUpP, YNpaBisieMblil 0COObIMH, COBCEM HE3eMHBIMHM
34KOHAMH NPHPOJLL.

3HauuT, yKe Mepehlil Iar BHH3 Mo yBOAsllel B Gecko-
HEUHOCTb JIECTHHIIE MMOKa3blBaeT, YTo npupona Gorauve, yem
MBI MHOrfa o Hell nymaeM. OHa HH B ueM He MOBTOpseTCH, H
C YMeHblleHHeM pa3MepoB MHpPa KOpeHHHIM 00pasomM Mme-
HSAIOTCA M KAaYeCTBEHHBIE CTOPOHHI SIBJIEHHH.

Yucsosaa oce.

Bo BceneHno#i HHaue W He MOXKeT ObITb — KOJUYECTBEH-

Hble M3MEHEHMs BCerfa W HeNpeMEeHHO IOJIKHBI COMpPOBOXK-
IaThCsA U3MEHEHHsIMH KauyeCTBEHHBIMH. B 3Tom BEIpaxkaercs
OJIMH U3 OCHOBHBIX, IVIABHBIX 3aKOHOB NPHPOJbI, 3aKOH Nepe-
A0/la KOJIHUECTBA B KayecTeo.
" Uro ke Kacaercss cBepxmupa... He Gynem, Bnpouem, 3a-
GeraTb Brneped. Mbl emle BepHeMCs K TAHHCTBEHHOMY CBepX-
MHpY, a cefiyac nonpoGyeM OTBETHTb Ha IJIABHBIA BOMPOC,
KOTODPBIfi [IOCTaBJIeH B 3aroJIOBKe 3TOH IJIaBbl: GeCKOHEuHa
au Bcenennas?

CioBo «6GeCKOHEUHOCTb» MBI yHOTpe6JisieM Yacro, He
BCerjaa, OQHAaKo, MPaBUJbHO MOHUMAas ero cMmuicji. B wmare-
MaTHKe, 3HAKOMOH BaM C NepBHIX JieT OOyuYeHHs B ILIKOJeE,
0eCKOHeUHOCTb BCTPeYaeTCss NOCTOSHHO. BCMOMHUM HEKOTO-
prle npuMmepsl U3 06/1aCTM MaTeMATHKH, KOTOpble MOMOLYT
HaM Jiyylle MOHSATh, YTO Takoe GeCKOHEUHOCTh.

Ha pucynke usoGpakeHa uyucaoBasi ocb. D10 GeckoHeu-
Has npsiMasi, Ha KoTopoil BLIOpaHO HauaJo OTCUeTa, HanpaB-
JIeHye OTcueTa M onpefeneHHbllf macwrtab. B stom cayuae
Ha YHCJIOBYIO OCh MOXKHO HaHECTH BCe, HallpHMep, HaTypaJb-
Hble (TO ecTh LieJible MOJIOXKHUTEeJNbHbIe) YHCTa.

CKo/IbKO HX BCEro, 3THX 4Yucesa? I mouTu caeluly Bam
otBer: «DBecuncnenHoe MHoxecTBO»., ITO 03Hayaer, 4TO

228



Cpeiu HaTypa/lbHBIX YHCeJ HeT HAaWGOJBLIEero YWcia, 4To
JIEFKO J0Ka3aTh OT NMPOTHUBHOTO.

HonyctuM, uto N — HauGosbliee HaTypajbHOE UYHCIIO.
Torma N -1 Gyner Takke unciOM HATypasibHBIM H GOMIb-
mwum, yem N. Ilpuns K nporuBopeuHio, Mbl 10Ka3aju TeM
CaMbIM, YTO HATYPaJbHBIX YHCEJ CKOJbKO YromHO, Gecuuc-
JIEHHO@ MHOX€eCTBO.

CnenoBarenbHo, mpsiMasi, u3o0parkeHHas Ha pPHCYHKe,
MoxKeT OblTh MPOJOJNIKEHa BIpaBo Kak yromHo paJjeko. Ko-
HEUHO, TO K€ MOXHO CKa3aTb U O ee NMPOAOJIKEHHU BJIEBO,
rlie MOXeT ObiTh HaHECEHO Ha MpPsIMY GecyucjeHHOe MHO-
¥ECTBO LEeJbIX OTPHLATENbHBIX UHCE.

IlyMalo, 4To cKa3aHHOe MOHSITHO BceM yuTaTensiM. MHaue
I'OBOpSI, BBl MOHSIJIM HA 3TOM NpHMepe, YTO TaKoe GeCKOHed-
HocTb. Ho MoxeTe sin Bb ee ceGe npencraButh? CoMHe-
Baiocb. BoT B pyKe y Bac mnajika ¢ OJHUM KOHIIOM — a OH
y Bac B pyKe, a JpPYroro KoHlla HeT — NaJjka yXoiHuT B Gec-
KOHEeuHOCTb, «Bunure» nu BB B CBOEM CO3HAHMH BCIO 3TY
nasaky? Her, He BuouTe 1 He yBHIHTE, eC/IH Jaxke 3aKpoeTe
rJ1a3a U Hanpsikere CBOIO BOJIIO.

[Tonatp, uyTo Takoe GeCKOHEUHOCTb, MOXKHO, OIHAKO
npelcTaBuTh ee cebGe Hesab3si. Hai mo3r cnocobeH co3parthb
npeacTaB/eHHe JMHLIbL O TeX BelllaxX /M NpeIMeTax, KoTophle
MBI KOrAa-TO BMJE/H, TO €CTb MNpeJMerax OrpaHHYeHHBIX,
KOHeuHbIX pasMepoB. PaHTa3Hs MOXKET CKOMOHHUPOBATh
3HAKOMble HaM MpeIMeThl B HEUTO HOBOE M Kaxylleecs Mo-
HayaJsy HeBenoMbiM. Ho, yBel, 1 B aTOM Tparenust Bcex (aH-
TAacTOB, B CaMbIX, Ka3aJjocb Obl, HEBepPOSITHbIX H3MbIlJIe-
HUSIX Mbl Bcerga CcyMeeM HalTH Te HJIH HHBle YePThHI
3HAKOMBIX HaM M0 HalleMy YeJOBeYeCKOMY OMBITY Npef-
MEeTOB.

BeckoHeyHBIX MpEAMETOB Mbl HHKOrJAa He BHIEJH, He
olulylaJsy, a MOTOMY H MpelCTaBUTh ce6e UX HE MOXKEM.

He caenyer nymartbh, 4TO GeCKOHEUHOCTb €CTb TOJbKO
HeorpaHuueHHOe MOBTOPEHME 4ero-tTo KoHeuHoro. Beckoneu-
HOCTb KaueCTBEHHO OTJIHUAeTCs] OT OrPaHH4YeHdHOro, KOHey-
Horo. Y Hee ecTb o0OcoOble, TOJbKO €H MNpPHHAAJeKAIHe
CROHCTBA.

CHOBa MoOKaxkeM 3TO HA MPOCTHIX MpUMepax u3 o6JacTH
MaTeMaTHKH.

Ha pucyHke uzoGpazkeHa 4HCJIOBasi nNpsMas, Havyajo oT-
cyeTa KoTopoil o603naueHo Toukol 0. Ectb i cnpaBa y stoit
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HYJICBOJi TOUKH COCeHAs, TO ecThb caMmasi 6/u3Kasg K Heil
Touka? He cnewnTe OTBeuaTh YTBepAUTeNbHO. [laBaiiTe
Jayuure nonpobyeM yKas3aTh, HAlTH Ha YMCJAOBOH MPAMOH
5Ty COCEJHIOI0 TOUKY.

Moxer 6bITb, TOUKa, o603HaueHHas I, cocenussn? Uyscrt-
BYI0, UYTO Bbl He COI/allaeTecb — Belb CepeJHHA OTPe3Ka,
coenuHsiiomero Toukn 0 u I, 6auxKe K HyJeBOil TOuKe, YeM
ero npasbiil KoHel. Hesb3s1, ofHaKo, U 3Ty cepelUHY Ha3BaThb
coceqHell TOUKOH, Tak KaK, MOAEIHB OTPE30K MexXnay Hel u

o . 1
TOYKOHU IonoJjyiaM, Mbl HauaeM HOBYIO TOQKyT, KOoTopas, Ko-

HeuHo, 6Juxe K 0, uem Touka I. Ho Benb aToT mpouecc geJfe-
HHsl HOBOTO OTpe3Ka MomoJaM MOXHO CHOBA MPOIOJIKHTB
H 3aTeM InpojoJxatb no GeckoHeuHocTH. OGuumHee Bcero,
4TO 10 cocelHell TOYKH Mbl TaK U He go6epeMcsl, IOTOMY UTO
OT 3aBeTHOH HYyJeBOH TOYKH HAac Bceraa 6yneT OTAEAATh
NOJIOBHHA [IeNHMOro oTpe3ka. BhHBoj HeoXHIAaHHBIH, HO H
HEeCOMHeHHBIH: Jiro6asgs ToukKa J000Hd npsaMoil He HMeeT
psiioM c co6oil cocenHUX, TO eCTb CaMBIX OJH3KHX K He#
TOYEK.

A Bor Bropoit npumep. /s orpaHUUYeHHBIX, KOHEYHBIX
Belllefi CylLleCTBYeT OYeBHAHAs d4KCHOMAa: YacTb MeHbllre
cBoero nenoro. Hampumep, uwactb 3TOro Jucrka 6Gymaru
MeHbllle BCEro JiucTa. BrinosiHsieTcss M 3Ta 4KCHOMA B «MU-
pe 6eckoHeunocteii»? [IpoBepum.

Hanuwnre natypanbHble yucia

1 2 3 4 5 6...

3HakK «...» o3Hauaer, 4To 3a uudpoil 6 caenyer eue Gec-
YiCIeHHOe MHOXKECTBO HATypasibHbIX 4YHcel. Teneps moa
KaXJIbplM H3 HUX HAaNMIIHTE ero KBajapar, TO eCThb

1 2 3 4 5 6...
12 22 3% 4% 52 62...

B BepXHEM pAny CTOJIBKO 2Ke YHCeJ, CKOJIbKO U B HHUXK-
HeM — Bbl NPOCTO BO BTODOM pAAY HaNMHUCaJMU Te€ XKe YHUC/a,
4YTO U B IepBOM pAny, HO TOJIbKO HajJ KaXJIbIM H3 HHX npu-
nucaJ/u IlBOﬂKy—BH&‘IOK CTeleHHu.

PaCKPOEM Tenepb CMBICJ 3TOr0 3Hadka, HalHUIIeM pe-
3yJbTaT BO3BeJE€HUA B CTElEeHb:

1 2 3 4 5 6...
1 4 916 25 36...
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Uto e noayuniocs? B nepsoM psiLy Mbl BUAMM BCe Ha-
TypaJjbHble yucjia, a BO BTOPOM pfAAY TOJIbKO 4acTb HATy-
paJbHBIX uHceJ (Tak, HanpuMep, Her uucea 2, 3, 5, 6, 7, 8
u T. 1.). Ho ot Bo3BeneHHs B cTeneHb KOJHUECTBO UHCEJN BO
BTOPOM DsIly He H3MEHUJOCh. 3HAUYHUT, MO-MpeKHEeMYy B Iep-
BOM Psily CTOJILKO K€ YMCeJ, CKOJIbKO H Bo BTopoM. Ciefo-
Bare/bHO, YacTb paBHa 1eJoMy — 00e GeCKOHeUHOCTH
(BepxHHH psiA M HHXHHI PSI) OKasaluCh B 3TOM CMbICJe
PaBHBLIMH.

[TpuBeneHHBle NpUMepsl MOKA3bLIBAKIOT, 4TO C GeCKOHed-
HOCTbIO Hago obpamarthcsi oCTOpoxHO. He Bce, uTO BepHO
JUIS OrDAaHUYEHHOTr0, KOHEYHOTO, OCTaeTcsl MNPaBHJILHBIM H
11 6eCKOHEUHOCTH.

He6onbwoit skckype B 06/1aCTb MaTeMaTHKH IO3BOJHT
HaM Tenepb Jy4lle MOHATb ACTPOHOMHYECKYIO mpo6JeMy
6eckoHeuyHOCTH BceneHHOi.

To, uro Bceslennas uwurjge He MoMXKeT HMEeTb KOHLA UJIH
Kpasi, NIoHUManu ellle HauboJsee NepeJoOBble H3 ApeBHerpeye-
ckux ¢uiocodpos. Hampumep, y ¢uiocopa Apxura MBI
BCTpeuaeM TakHe PacCykKIeHHS:

«IlycTb 51 Haxoxych Ha caMoM Kpalro MHpa, Ha Hebec-
HOH TBepaU. Mory Jii 51 MPOTAHYThL PYKY HJIH XKe3J BO BHell-
Hee NMPOCTPAaHCTBO UK HeT? Heseno mpeanosaratk, 4To 1 He
MOTY NpOTSIHYTb pyKy. Ec/i e MpoTsHy, TO BHellHee OKa-
JKeTCsl WJIH TeJOM, HJH MNPOCTPAaHCTBOM. B KaKJAOM TaKoM
cyuae Mbl MOXKEM nepefiTh Ha 3Ty HOBYIO MOJYUYEHHYIO rpa-
HULLY 4 3a1aTh TOT »Ke Bonpoc. [TockonbKy xe3n 6yner Kax-
IOblil pa3 HaTaJKHBATbCS Ha HEUTO HOBOe, SICHO, YTO TaK Oy-
oeT ¥ OGeckoHeuHo... Taxkum o6pasoM, H TeJO M NPOCTPaH-
CTBO OKAa3bIBAIOTCH GECKOHEUHBIMU»,

Ecnn oT6pocuTh HaWBHBle MpencTaBieHus Apxuta o
«He6GecHOl TBepoH», TO €ro MbICAb Bpsx JU  ONpO-
BepKUMA.

JelcTBUTENLHO, Mbl He MOXEM MpelcTaBUTb cebe, UTO
BceneHHas rie-To KOHYaercsi, TaK Kak 3a 3THM <«KOHIOM>»
Beb UTO-TO HOJI?KHO ObITh, XOTA OBl IYCTOE» MPOCTPAHCTBO.
Otcrona u 6bla ellle B IPeBHOCTH CHe1aH BLIBOA 0 6ecKoHeu-
HocTH BcenenHoil.

B cpenmHye Beka, B 3MOXY TOCIOJACTBA UeEPKBH, HIEH
0 OGeCKOHEUYHOCTH BceJieHHOH CUMTANHUCh epPEeTHYECKHUMH U
npocTto 6e360KHbIMH. BeCKOHEUHOCTBIO, 10 MHEHHUIO LePKOB-
HHKOB, MOT 06Jagath ToJabKo 6or, a He Mup. YKecroko mpu-
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XOIMJIOCh PAaCIIauHBaTbCA TeM, KTO, Mono6Ho [IxkopmaHo
BpyHo, ocMennBancs npordBOPEYUTH LEPKBH.

Ho npomuu Beka, yuenne KomepHuka mosyuuso BceoG-
uee npusHanue, u cHoBa, B XVIII Beke, psax yueHbix u ¢u-
JIocoOB BBICTYNHJ B 3aLIUTYy HAedl o GeckoHeuHocTu Bce-
JgexHoil. Tem He MeHee yxe Toraa GbLIM OCO3HaHBI HEKOTO-
pbrle TPYAHOCTH, CBfI3aHHble C NMPU3HAaHHeM OECKOHEYHOCTH
Bcenennoil. OnHa W3 HHX, MOJIyuHBLUAsi BMNOCJENCTBHH Ha-
3BaHHe (HOTOMETPHUYECKOro MapajoKca, 3akKJ/iouaercs B clle-
nywoumeM. Ecau 3Be3n Bo BcenenHoil GecuncieHHoe MHO-
JKecTBO M OHU pacnpefesieHbl B [POCTPAHCTBE PaBHOMEPHO,
TO Torga ¢ 3eMau B JMIOGOM HampaBJeHUH JOJKHA HaXo-
OUTbCA Kakas-HHOyOb 3Be3na. B 9Tom ciyuae Bce He6O
JOJIJKHO OBbITh TAKHM GECKOHEUHO OC/IeNHUTENbHBLIM, UTO faKe
CosiHlle Ha ero ¢oHe Kasanoch Gbl uyepHbIM mnsaTHoM. Ho
3TOr0 HeT, 3HAuMT, YHCJI0 3Be3] BO BceneHHoll orpasu-
4eHHO, 3HA4UT, BceseHHasl rme-To KOHYaeTcs.

QoToMeTpUUYeCKHH NapagoKC CMyllal H acTPOHOMOB
XIX Beka, TeM GoJsee UTO B KOHIe Beka, B 1896 roay, Hemel-
kKuil actpoHom 3eenurep noGaBHJI K HeMy ellle BTOpOH,
«TpaBUTALMOHHBIA» MapajokKc.

3eenurep mnoAcuural, yto B GeckoHeuyHoii BceseHHOH,
paBHOMEpHO 3amoJIHeHHOH 3Be31aMH, OTHOCHTEJbHble CKO-
pocTH 3Be3A NOMKHBl ObITb GeCKOHEUYHO OOJbIIHMH, 4Yero
He HaOmonaetcs. Kak 6yaTo u orcioja caenosasno, uto Bee-
JIeHHas rje-TO OrpaHHyeHa.

Hauano HoBoro, XX Beka He mpuHecjo ¢ co6oit mpa-
BUJIHOIO pa3pelleHusi 3araflouHblx napaznokcos. HaoGopor,
MOCYHTAB WX 3a JOKAa3aTeJbCTBO OrpaHUueHHOCTH Bcenen-
HOH, HekoTopble Oyp)KyasHble YyueHble CHe/da/ldd MNONLITKY
npeicTaBHThL cebe, KAKOBa JKe OHA, 3Ta «KOHeuHasi Bcesen-
nHasi». Hauanoch co3nanmue «Mojeseil MHpa», TO eCTb CXeM,
NaBaBIIHX B CaMbIX OGLIHX U YNPOLIEHHBIX YepTaX KapTHHY
MHPO31aHHUSA.

He npomwen MuMo 3Toro yBjaeuyeHHs W Beauyaiiuii ¢u-
3UK Hamel snoxu — AnbGept ditvwrelin. Co3nartenb reHd-
albHOH TEeOpPHH OTHOCHTEJBHOCTH, $BJAAIOUIEHCS OCHOBOIi
COBPEMEHHOr0 eCTeCTBO3HaHHs, DHHIUTEeHH clenan psi Bh-
BOJIOB, BOBCE He CJlelyIOILUX Hen36exHo U3 ero teopuu. Ho
BeJIMKCe MMs Cledaso IONyasipPHbIMU JIOXHble unen. Mozgenn
«KOHeuHOi BceseHHO#» ctana U3/1100/eHHON TeMOH MHOTHX
IpYrux Oyp:KyasHBIX yuYeHbIX H MOINYJsiPH3aTOPOB HayKH,
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[Tonpo6yeM nousaTh, Kak H306paxkaeT MHUP 3Ta NPECAOBY-
Tasg «Moaesib».

[TpencrasbTe, uTo Ha pucyHKe H306paxceHbl OTPe30K
LJIMHOH @, KBaApaT CO CTOPOHOMH, paBHOH 3TOMY OTpe3Ky, U
Ky0, anuHa peGpa KOTOPOro TaKike paBHa a. Tpu reo-
MeTpHUYeCcKHX o6pasa — OTpe30K, KBagpar H Ky6 — obJa-
JaloT, KakK TroBOpSIT MaTeMaTHKH, pasHbIM UHCJIOM H3-
MepeHu#.

OTpe3ok HMeeT TO/NbKO ONHO H3MepeHHe — JJIHHY.
O TosmKHe HOEaSbHOTO TeOMETPHYECKOro OTpe3ka rOBOPHTD
He MPUXOAMTCS — OHA CuWTaerTcs paBHOH Hymawo. Keazapar
HMeeT 1Ba U3MepeHHs — MJIMHY M UIHPHHY, HO HEe HMeeT BHI-
COThl MsIM TosiuuHbl. Hakoneu, Ky6 o6.1amaer BCeMH TpeMs
H3MepeHUSIMH — AJIMHOH, LUHPHHOH U BBICOTOM.

BronHe ectecTBeHHO, UTO OKpyKaiolllee HAc MPOCTPaH-
CTBO Ha3bIBAIOT MPOCTPAHCTBOM TpeX H3MepeHHH, WJH, co-
KpallleHHO, TPeXMepHbIM npocTpaHcTBoM. Benb soboit npen-
MeT, KOTOPHIl MBI BUIUM BOKpPYT cebs, uMeeT Nogo0HO KYOy
TPH H3MepeHUs — MJIUHY, WIHPUHY H BLICOTY.

[IpencraBbTe cebe MIOCKOCTb, HA€AJbHYIO reoMeTpuue-
CKYIO IJIOCKOCTh, He HMEKULYI TOJNLMHB. MateMaTHKH Ha-
3bIBAIOT ee MPOCTPAHCTBOM JIBYX U3MepeHHH, WU IByXMep-
HBIM NPOCTPAHCTBOM, TaK Kak Jwo6asi ¢urypa Ha MJIOCKOCTH
HMeeT TOJbKO JBa H3MepeHus — HJUHY H mupuny. To xe
MOKHO CKa3aTb H 0 J1060i MOBEPXHOCTH, HaNpUMep MOBepPX-
HOCTH L1apa, KOoTopasi B HAeanbHOM ciayuyae (B reoMeTpHH)
TaKXke He HMeeT TOJNLIHHB. MOXHO, HAKOHell, FOBOPUTb U 00
OIHOMEPHOM MpOCTPAHCTBE — TAK MaTeMAaTHKH Ha3biBAIOT
JI06y10 JIHHUIO, BIOJb KOTOPOii MOXKHC M3MepsTb TOJIBKO
nauHy. Marematuxku Bcerma abCcTparupyloT, TO eCTb OTBJle-
KaloTCs NpPH CBOUX PAaCCYXIEHHSIX OT HEKOTOPHIX CBOHCTB
peaJibHLIX Belllell. DTO HeH36eXKHO, B 3TOM CYTh MaTeMAaTUKH,
T3K KaK Cpasy HccjaefoBaThb J1060f npeamer Bo Bcell ero
GeCKOHEYHOH CJIOXKHOCTH, KOHEUHO, HeBO3MOKHO. AGCTpak-
uusa HeoO6XoaHMMa M 4acTo oueHhb none3Ha. He yausasiitech
[I03TOMY, €C/IH 51 BaM CKaiKy, 4YTO MaTeMaTHKH BBOAST MOHA-
THe MpPOCTPAHCTBA HYJNEBOrO H3MepeHHs, MOHMMAas IMOox
3THM TPOMKHM Ha3BaHHeM OOLIKHOBEHHYIO, He HMEWILYI0 HU
JUIMHBl, HU IIHPHHBI, HHU TOJLIUHBI T€OMETPHYECKYIO TOYKY.

HMrak, Mbl Tenepp, 3HaeM, 4TO Takoe NMPOCTPAHCTBO Tpex,
JBYX, ONHOTO W Hyneporo uaMepeHuil. CylulecTByeT Ju mpo-
CTPAHCTBO YeTBePTOro usMepeHus? AGCTPAKTHO, YHCTO MaTc-

233



MAaTHYeCKH HHUYTO He MelllaeT HAM BBECTH INOHsITHE YeThipeXx-
MEpPHOro, NATHMEPHOro U BOOGlle 7-MEPHOTO MPOCTPAHCTBA.
Havna orpeska Ha HameMm Boo6pakaeMOM PHUCYHKe paBHa
a, njowaib KBagpara — a?, o6beM Ky6a — a®. 3HAUUT, NOL
BeJIHYMHON a* MBI MOXeM NMoHHMAaTh 06beM KyOa ueTBepTOro
H3MepeHHs, HarJM4gAHO NPeACTaBUTb KOTODBHIH Hallle CO3Ha-
HHe, OJJHAKO, He B COCTOSIHMH. DTO, BIPOYEM, HHCKOJbLKO He
MelllaeT COBPeMeHHbIM MaTeMaTHKaM pas3BHBATb TEOPHIO
n-MepHBIX NPOCTPAHCTB, a (HU3HKAM HCMOJb30BATbH 3Ty TEO-
pHIO KaK yJAo6HOe CpefCTBO OMHCAaHHUS HEKOTOPHIX BMOJHE
peasibHbIX 3eMHBIX TEXHHUYECKHX MPOLECCOB.

CTOpPOHHHKH TeOpHH «KoHeuHO# BcesneHHol» paccyx-
npaot tak. Ecin uncno 3Be3n B MHpe OrpaHHuYeHHO, TO Kak
MOKHO [J0Ka3aTb, HCXOAsl H3 HEKOTOPBIX MOJNOXKEHUH TeOpHH
OTHOCHTEJIbHOCTH, YTO TpeXMepHOe OKpy:Kalollee Hac Ipo-
CTPAHCTBO 3aMKHYTO H, CJelOBaTe/bHO, KOHEYHO, XOTf H
6e3rpaHHyHO B TOM CMbICJ€, YTO, ABHIAsChb B HEM, MBI HH-
KOIla He HATOJNKHEMCS Ha KaKYl-TO €ro rpaHully, Ha 4To-
TO, OTIMYHOE OT TPEXMEPHOro NPOCTPAHCTBA?

[ToHsTh, 0 ueM HJeT peub, MOXKHO Ha CJeLyIOLIEM IpH-
mepe. [To rno6ycy nonsaer myxa. CoBepmiuM aGCTpakuuio,
orBJieueHue. JlonycTHM, YTO MyXa yMeHbLIWJACh A0 pasMe-
pPOB TOUKH H YTO 3Ta MaTeMaTHYeCKas «MyXa» MOXKeT MoJ-
3aTh TOJbKO IO MOBEPXHOCTH ri1o6yca. B aTom cayuae myxa
3HACT TOJIbKO [1Ba H3MepeHHs, TaK KaK OHA MOXKeT mepeMe-
MaTbC TOJbKO MO MOBEPXHOCTH, TO €CTb B MPOCTPAHCTBE
IBYX H3MepeHHil.

IlpoctpancTBo 3To (MOBepXHOCTb I1apa) 3aMKHYTO,
OTpPaHHUYEHHO — IJIOLLA (b [TOBEPXHOCTH IJlo6yca MoxXeT GbITh
BbIpAXKeHa BIOJHe onpeneleHHHIM (a He OGeCKOHEUHBIM)
YHCJIOM KBaJpaTHHIX CaHTHUMeTpoB. Myxa MoO’KeT COBepLIHTb
«KPYTrocBeTHOe» NyTellecTBHe, o6ofins, HanpuMmep, rao6yc
no sksaropy. Ho, pasymeercs, Kak 6b MyXa HHM JBHTaJnach,
OHA HUKOrJa He BCTPETUT Kpasi, TPaHULbI TOBEPXHOCTH TJIO-
6yca, YTo MOIJIO CAYYHTbCS, eCl1H Obl MyXa MnoJi3aJja, HalpH-
Mep, mo Jucty 6ymard. B 3ToM cMbIC/Je NMOBEPXHOCTb IVIO-
6yca Oe3rpaHuuHa, XOTSl H KOHeuHa.

AnanoruyHo BHITJISIAHT H 3aMKHYTOe TpPeXMepHoe Ipo-
CTpaHCTBO «KoHeuHo#t Bcesennoit». IlpocTpaHcTBo 3TO KO-
HeuHo, XoTsl U Ge3rpanuuno. Ero o6beM MoxeT ObITh BLIpa-
JeH KOHEeUYHBbIM YHMC/IOM KyGHUeCcKHX KHJoMeTpoB. JBHrasce
B NPOCTPAHCTBe BCe BpeMsl B OJHOM HampaBJeHHH, MOXHO
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COBePLINTh «KPYrOCBeTHOE» MyTellecTBHe, TO eCTh 06JjeTeTs
BOKPYT Bceli BceseHHOH, He BCTpeTHB KaKoil-HUGYAb rpa-
HHUbLl ee TpexMepHOro NPOCTPAHCTBA.

HagepHoe, Koe-KTO H3 uMTaresJell nocneliusg CcHeaarthb
BBIBOJ, UTO «KOHeuHas BcesleHHas» noxoxa Ha YTO-TO BpPOJIe
HCTMOJIHHCKOTO MBIJILHOTG My3bIps. DTO HeBEpHO, NpUMep
€ MyXoil Ha rJo6yce ToJNbKO aHajorusi. Tam — gByXMepHoe
NPOCTPAHCTBO, 3leChb — 3aMKHYTOE MPOCTPAHCTBO TpeX H3-
MepeHul. B sTom npuHuMnuanbHas pasHuua. C Touku 3pe-
HHSl TeOpeTHKOB «KoHeuHo#l Bcenennoii», KocMmoc npencras-
JsieT co60f wap, HO lIap YeTBEPTOro H3MepeHHs, Y KOTO-
poro poJib NOBEPXHOCTH BLIMOJHSET 3aMKHYTOe cepononos-
HOe MPOCTPAHCTBO TpeX H3MepeHH#. Tax uTo M He mnbiTaii-
Techb MpelAcTaBHTh cebGe «KOHeuHyi0 BceseHHYIO», a TOJBKO
nocrapafitech MOHATb, O YeM HAET pedb.

B 1929 rony 6bi0 o6Hapy»XeHO, 4YTO B CHEKTPax raJak-
THK TeMHble JIHHUH MOIJIOLWEHH CMellleHbl K KPaCHOMY KOH-
1y, npuyem teM Gosblie, UeM JaJjbllle OT HAC HAXOAUTCA ra-
gaktuka. [lo Hawemy, 3eMHOMY ONBITY MBI XODOILUO 3HAaeM,
4YTO TaKOe CMellleHHe MOJyyaeTcs NMPM yJaajJeHHH CBeTslle-
rocsi npeaMera ot Habmwoparens. ITostoMy 6bln cuenan
BLIBOJ, YTO BCe raJlakTHKH pas3beraiotcs OT HAac B pa3Hble
CTOPOHBI CO CKOPOCTSIMH, BO3PaCTaOLIMMH MPOMOPLHOHA/E-
HO PAacCTOSTHUIO ranakTHK oT 3eMsu. B 3ToM cocrout 3Ha-
MEHHTBIH 3aKOH KPaCHOTO CMelleHHs, OTKPHIThIH H3BECTHLIM
aMepHKaHCKHM acTpoHoMoM Xa6G6JioM.

Hekoroprle 13 3apy6e:kHBIX acCTPOHOMOB HCTOJIKOBAJIH
3akoH Xa66.a, KaK pacluupeHde «KoHeuHOH BceseHHOM>».
Tak pomusach ellle 0JHa MOJHAsl TEOPHUS — TEOPHS] PACLIH-
psitolefics BcenenHofi.

IIpencraBbTe ce6e MbLIbHBIA MY3BHPb, @ Ha €ro MoOBEPX-
HOCTH TpHIUMILHe K HeMY nblinHKH. Hauuurte pasmysatsb
Ny3blpb — €r0 MOBEPXHOCTb CTAHET YBeJWUHBATBCH H I10-
TOMY pAaCCTOSIHHS MeXAy NbUIMHKaMH HauHyT pactd. Ecan
6bl MBI CTaJIi OYeHb MajieHbKHMH M OUYTHJHChL Ha OJfHON u3
HUX, HaM OBl M0Ka3aJioch, YTO BCE OCTA/bHble MbITHHKH
yAansioTCs OT Hac — YHAJsATC NOTOMY, 4YTO Iluap pas-
nyBaeTcH.

BoT Tak Xe, WiH, TOYHee, MOJOGHO 3TOMY, MO MHEHHIO
CTOpPOHHHKOB TeOpHH pacluupsiolledics Bcenenno#t, pacuu-
psierca U Becb Kocmoc. Pacrer o6beM TpexMepHOro mpo-
crpaHcTBa BceslleHHON M mo3TOMY CO318CTCs BledaTJeHHe,
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4TQ BCe rajlakTHKH CTPEMHTENbHO PAa3JieTalOTCsI BO BCe CTO-
POHEI OT Hac.

W jgeanucTuyecKH HACTPOEHHble YyYeHble, B TOM 4HCJE H
aBTOp TEOpHH paclupsiouledics BceseHHOH, acTpoHOM
B prAce enuckon JleMerp, nocmelmluJad cHenaTh M3 (akra
«pa3beraHusi» rajakTHK JajeKo HAyllde BoIBoAH. [lo ux
MHeHH!0, BcesleHHas pacmupsiiach U3 HEKOTOPOro HauaJb-
HOrO COCTOSIHHS, B KOTOPOM OHa HaXodWJach OKOJNO ABYX
MHJJIHapAOB JeT Ha3an. Torna Best Beesntennas 6blia cxara,
KaK yrBepxiaer Jlemerp, B orpoMHblii «mnepenatom». Ilo
BMeLIATEJIbCTBY BLICIIMX GOXECTBEHHBIX CHJI 3TOT <«MepBO-
aTtoM» B30OpBaJicsl U U3 Hero o6pasoBaJiach pacllHpPSIOIASICS
Bcenennasi. Tak coBpeMeHHble CIYyXKHTEJIH KYyJbTa HCTOJ-
KOBbIBAIOT GuOJelicKHe JereHAb O COTBOPDEHHH MHpaA
Gorowm.

CrouT /i J0Ka3biBaTh, YTO TaKHe BLIBOIBI aGCOJIOTHO
HelpueMJieMbl /sl BceX, KTO pasfesisieT MaTepHajucTHUe-
ckoe MupoBo33peHHe! Ilo yueHd0 MapKCH3Ma-JeHHHH3MA,
MOATBEPIKIEHHOMY BCell NPAKTHKOH uesJoBeueCTBa, B MHpe
HET HHYero, KpoMe ABHXKYLIeHCS U U3MeHSIOUeHcsa MaTepUH.
Her HyXABl HU B KaKOM TBOpILe MHpa MO TOH MPOCTOH NpH-
YHHe, 4TO MATepHsl HEYHUUYTOXKHUMA M HeCO3[JaBaeMa, TO €CThb
oHa BeyHa. EcTecTBeHHO MO3TOMY, YTO MPOrpecCHBHO Ha-
CTPOeHHble YYeHble MBITAJUCh HANTH HHble OGBICHEHHS (aK-
TaM, He npuberast K TeOpUSAM KOHEYHOH M pacluiupsiouieics
Bcenennotii.

Eme B koHue XVIII Beka ¢unocod JlaMGepT BHIZBHHYJ
uael0 o6 HepapxuueckoM crTpoeHun wmuposznanus. [lo ero
MBIC/IH, 3Be3[lbl 00pasyloT 3Be3[Hble CHCTEMHl, HasbiBaeMble
HaMH{ Tenepb rajakTHKaMH, KOTOpble, B CBOIO ouepeib, 00-
pasyloT CHCTeMBl — CBEpXrajlakTHKM M TaK nanee, fo Oec-
KOHEYHOCTH.

B takom ycTpoiicTBe BcesieHHO!H ecTh HepapxHs, TO eCTb
nofynHeHHe Menkoro Gosee kpynHoMmy. B kaxnayio Gosee
KPVIIHYIO MaTepHaJdbHYIO CHCTEeMY MeHbllle CHCTeMbl BXOISIT
KaK COCTaBHble 3JeMEeHTHI.

Hoaroe Bpems unen Jlambepra HaXonuJIUCh B 3a6BeHHH,
noka B 1921 ropy wBenckuit actporom Ulapabe He nokasa,
4YTO MpH ONpefeseHHbIX YCIA0BUsX B OeckoHeuHoli Bcenen-
HOH, mocrpoeHHoii mo ugesam Jlam6epTa, He OyILyT HMeTh
MecTa yKaszauHble Bbllle napagokchl. Heo6xomumo sumib,
4yTOOBl Kaxjaasi MaTepHa/bHas cHcTeMa 3Toi Bceeneunoit
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obGJjiafana BroJiHe OMpeJe/eHHbIMH, MPHYEM BO3MOXKHBIMU
B AeHCTBUTENLHOCTH MAacCCoil M pasMepaMH.

Uto cyMMa 6eCUHMCJIEHHOTO KOJHUYeCTBA CJlaraeMblX MoO-
KeT HMeThp OmnpejieJleHHOe, KOHeuHOe 3HAYeHHe, BHAHO Ha
npumepe cyMMbl GecKOHe4YHO yObIBawoulefi reoMeTpHYecKoH
1porpeccuu:

1 1 1 1
PR T TR

Cnaraembix 3feC, GecuHCleHHOe MHOXKeCTBO, HO CyMMa
HX paBHa Ompefe/eHHOMY YHCJY — elHHHIE. DTOT NMpUMep
B KaKoH-TO Mepe MNOSICHSIeT, KAKHUM o6pasoM GecuHcJieHHOe
MHOXECTBO 3Be3l MOXeT CO03JaTh KOHEUHYI0 CBETHMOCTb
HOUHOro He6a M KOHEUHble CKOPOCTH 3Be3l. UTo ke Kacaercs
KPacCHOro CMelleHHsl, TO HEeT HHKAaKHX OCHOBAHH{ CUMTATh,
yTo oHO BepHO ans Bceft Bcesennofl. Ha6mogaemble Hamu
rajakTHK# AeHcTBUTeJbHO pasGeraiorcs or Hac. Ho 3to
MoKeT ObITb BbI3BAHO He «pa3iyBaHHeM» NPOCTPAHCTBA,
a apyruMu npuuuHamu. [louemy, HanpuMep, He NOMYCTHTh,
YTO OKOJIO IBYX MHJIJIHAPIOB JieT Ha3ax B Tok o6sactu Bcee-
JIEHHO#l, re Mbl CyllleCTByeM, NpOH30Lles KaKoH-TO CJI0XK-
HBIH mpolece, HanoMuHawwKil B3peiB. He B3pHIB TaHHCTBEH-
HOI'0 «IepBOATOMAa», BLI3BAHHBLIA BMellaTeJbCcTBOM Oora, —
HeT, a BMOJIHE eCTeCTBeHHbIH, NMPUPOAHBIA B3PHIBHON MNpO-
tecc. Beab To, uTO MolHbBIe B3PHIBBI MPOUHCXOAAT BO BceneH-
HOH M NOHbIHe, 3T0 HabJaioxaeMbllt hakT. BecnoMuuTte 0 B3ph-
Bax Ha CoJiHue, O B3DLIBAIOLIKNXCS HOBBIX M CBEPXHOBBIX
3Be3nax, KpacouHo omucanHblx B kHure B. A. Bopouiosa-
BenbsmunoBa «Quepku o BcenenHofi».

UYto 370 OBII 33 B3PBIB, KaKue ecTeCTBEHHble NPHUHHLI
‘ero BbI3BaJd — 3TO NOJIKHA pelIMTh HayKa Kak OIHY U3
HauboJiee TPAHAHO3HLIX 3arajokK, MOCTaBJEHHBLIX Neped Hell
npuponoil. Ho mpuberate Ans 3TOro K MOMOIIH KaKHX-TO
CBEPXbECTECTBEHHBIX, HECYILECTBYIOIMX CHJI, KOHEYHO, He
caenyert.

Kak ke Bce-Taku ycTpoeH MHP? Kak ceGe Hamo npen-
craenaTh BceneHHywo?

Cxema, npensioxentas Jlam6eprom u Hlapibe, B kako#i-
TO CTeneHd oTBeuaer HaGuogeHusM. leficTBuTenbHO, Ha-
6aroaaoTcs o6Jaka, CocTosiliMe M3 rajakTHk. Ectb cepbes-
Hbie OCHOBAHUSA NyMarTh, 4YTO BCe HAOJ/I0OJaeMble HAMH raJjak-
THKM BXOJSIT B COCTaB MaTepHaJbHOH CHCTEMHl ellle 6oJiee
BLICOKOTO mopsinka — MeraranakTtuki, [logospeBaior naxe,
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yTo MeraranakTdKa HMeeT sSIIPO U3 raJakTHK, BOKPYT KOTO-
pOro 3a KOJIOCCAJIbHBIE CPOKH COBepLIAIOT CBOM OGpalieHHs
MuJJIHapAbl 3Be3AHbIX cHcTeM. [IpeanpuHuMmaoTcs, Hako-
Hell, NMONBITKH ONpepe/UTh HanpaBJieHHe ¢ 3eMJH Ha LEHTD
MeraranakTuKM W HaWTH pPaccTOsiHHE OT HAc N0 3TOrO
LLeHTpa.

U Bce-raku Bech Mup, Bcs BceneHHass He MoxeT ObITb
yCTpPOeHa Tak, KaK MpeacTaB/sioT ee ceGe CTOPOHHUKH HAEH
Jlam6epra u lapave. Peanbuas Bcenenuas, peanbHas mnpu-
pona HeHW3MepUMO CJOXKHee, YeM HepapXuueckas JeCTHHIA
Jlam6epra. IIparusibHOe pelleHHe Bompoca 0 GeCKOHEUHOCTH
Bcenennoit mMoxer matb TosibKO (hHIOCO(DHS, OCHOBLIBAIO-
11afcs Ha BCeX 3HAHMAX, HA BCEM OINbITe YeJOBEYecTBa, —
¢unocodpuss MapkcusMa-neHuHusama. OJHHUM H3 OCHOBHBIX
MOJIOKeHHH MapKCHCTCKO-JIEeHHHCKOTO yuYeHHs O MHpe fB-
JsieTcsl NPUHIMN HeHcueprnaeMocTH Martepuu. To, H3 yero
COCTOMT OKPYXKAaIOWMH Hac MHP U MBI CaMH, — MaTepus, TO
eCTh OllyliaeMas HaMH OOBeKTHBHAS peasibHOCTb, GECKO-
HEeuHo MHOroo6GpasHa.

[MpuHUMD HeHCcuepmaeMOCTH MAaTepHH B COUYETAHHH C Of-
HHM M3 OCHOBHBIX 3aKOHOB MPHPOABLI — 3aKOHOM Iepexoja
KOJIHYeCTBA B KayecTBO — MO3BOJHT HAM MOHSATh, UTO XKe
rakoe Bcenennasi.

ITox Bcenennoit Mbl MOHHMaeM BCe, YTO CYLIECTBYeT.
3uauuT, Becenennaa He MoxeT ObITb MHOH, KaK TOJbKO Oec-
KoHeunoil. JlonmycTuM Ha MrHoBeHue, uTo BcesneHHas rpe-To
yem-to orpanuvesa. CiefgoBaTenbHo, 3Ta TpaHuLla OTHe-
asier BcesienHyio oT Toro, uto He ssJjsiercsi Becenennoit. Ho
3TO TMPOTHBOPEYHT C(HOPMYJHUPOBAHHOMY HAMH MOHSITHIO
BcenenHolt Kak Bcero, uTo cyuiecTByer. Beab ecnu 3a rpa-
Huleéi BceneHHoM ecTh YTO-TO, TO 3TO UTO-TO SBJSETCS
yacThlo BCEro, To ecTb yactbio BcesneHnHol.

HMuaue rosops, BcenenHnas, Kak Bce cyllecTBYyloliee, He
MOJKeT UMeTb BHe ce6s YTO-TO, TaK KaK TOrJa oHa He Oblia
6ol BceM. 3HauuT, BceseHHas BceoGbeMJoOlla H NOTOMY
06s13aTesibHO GeCKOHeuHa.

Jlpyroii Bonpoc, Kak NMoHUMaTh 3Ty 6eckoHeuHOCTh Bce-
JenHoil. BeckoHeuHocTH ObIBAIOT pasHble, TAK CKal3arb, pas-
Horo copra. [IpencraBbTe cebe B3aMeH peanbHOil BceeaeHHol
IPYTyIo, BEIAYMaHHYI0 BcesneHHY10, KOTOpas cocTOUT U3 Gec-
YHCJIEHHOTO KOJIHYeCTBa COBEpLUEHHO ONMHAKOBHIX LI1APHKOB
IMaMeTpoM, ckaxeM, | caHTUMeTp, PaBHOMEDHO pacnpeje-

238



JIeHHBIX B 6eCKOHeUYHOM npocTpaHcTse. [Jo uero xe 3To CKyu-
Hasi, HeBLIHOCHMO OofHOOGpa3Has, xoTs u GeckoHeuHas Bce-
JieHHas!

®unocodsl AI TAKOro THNA GeCKOHEYHOCTH ymoTpeb-
JIAI0T flaXke Npe3pHTeNbHOEe Ha3BaHHe — «AypHas GecKoHeu-
HOCTB»,

K coxkanenuto, Bcenennas, nocrpoednas no ugesm Jlam-
Gepra u llapsbe, 3T0 Toxe «aypHasi 6GeCKOHEUHOCTb». B Hell
MOJIYaJIuBO MpejnoJiaraercs, 4to Bo Bcell BceseHHO# rias-
HOM, NOMUHUpYIOLIell CHJION sIBJIsieTCs CuJla B3aUMHOTO HbIO-
TOHOBCKOTO TSITOTEHHS1 M YTO MaTepHsi BO Bcell BceseHHOH
CyllecTByeT rJIaBHbIM 06pa30M TOJIbKO B BHe 3Be3[ U 3Be3[-
HbIX cHcTeM. MHaue roBops, BUAMMOe, Hab/a0gaeMOe HAMH
B MaJjieHbKOH, orpaHHyeHHoll 4acTu BceneHHON coBeplieHHO
HeoNpaBLaHHO pPacnpocTpaHsieTcs Ha BClo GeckoHeuHyio Bce-
JIEHHYIO.

ITo cyumecrBy, Momenb Mupa Jlam6epra — [lapave mano
4yeM OTJMuaeTcsl OT YINOMSHYTOH B HauaJe IJiaBbl MOZENH
MHUpa, NOCTPOEHHOTO HA OCHOBAHMW MNpPHHLHUNA NOKOOHA.
M B Tofi u B Apyroil Mojeasix MaTepusi THeTylle OLHOOG-
pasHa. M Ttam u 3mech HeT mepexofa KOJHYeCTBAa B Kaue-
CTBO, Ha JIIOGOH CTyneHH HepapXHUeCKOH JIeCTHHIbI HeHCT-
BYIOT OJHH M Te }Ke 3aKOHbl M BCTPEYaloTCs, MO CYIEeCTBY,
OJHH U Te XKe (OPMBI MATepHH.

Ha camom xke nene Bcenennas HeusMepuMmo Goraue, He
TOJILKO B MHUKPOMHpEe TIJIaBEHCTBYIOT #Hble CHJbl, YeM Ha
3eMse. B Mupe ranakTHK, Kak y:xe rOBOPUJIOCH, 3aKOH TATO-
TeHHs, NMO-BHAMMOMY, He fBJsieTCs rocnoacTByioluM. Kak
B CBOe BpeMsi B MUKpoMupe, Tak cefiuac B KocMmoce ydeHbie
CTOJIKHYJIUCh C HOBBIMH, HEH3BECTHLIMHU, HO, KOHEYHO, BIOJIHE
Mo3HaBaeMbIMH cujiaMu. UTo Ke TyT yauBuTes]bHOTro? Benb
ranakTHKH 1 PacCTOSIHHS MeX1y HUMH TaK BeJHKH MO cpas-
HEeHHIO C 3eMHBIMU NpeJMeTaMH, uTo 6bl10 6bl BeCbMa CTpaH-
HbIM, ecau Obl Takas 4yAOBHIIHAas pasHHLA B pasMepax, ToO
eCTb B KOJIHUECTBe, He COMPOBOXKAAJach MOSIBJIeHHEM HOBBIX
KauecTs, TO €CTb CHJ U B3aHMOAeHCTBHUH.

Marepust HeHMcueprmaeMa BO BCeX CBOMX IPOSIBJIEHHSX.
ATo 03HauaeT, 4TO HHMKAaKas KOHKpeTHas, JacTHasa ¢opma
MatepHu He MoxKeT GbiTb BceoOuleii. B npoTnBHOM cayuae,
o6GelHss MaTepHio, Mbl MPHIHCHIBANU Obl efi «aypHYylO Gec-
KOHEYHOCTb». 3HAUYMUT, HU 3Be3[Ibl, HH FajllakTHKH, HH aTOMHI,
HU 3JIeKTPOHBl He MoryT ObiTb GecuncieHHbiMH. MIX B mpu-
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pole HeBOOGPA3HMO MHOro, HO oflllee YHCJAO 3Be3[ U rajak-
THK BCe e KOHEUYHO.

Bo BceneHHOl, HeCOMHEHHO, CYILIECTBYIOT TakuHe (pOpMBI
MaTepUH H TaKde CHJBL, O KOTOPbIX MBI NOKa He HMeeM HH
Manefllero npeiacraBieHus. BcesieHHas — 3TO MU, COCTaB-
JIeHHBI# M3 6ecyuCJeHHOro MHOXKeCcTBa Pa3Hoo6pa3HbIX BO
BCEX CMbICJaX U OTHOLIEHHSX MHDPOB. B onHuX MHpax nmeil-
CTBYIOT OIHU 3aKOHbl H CHJBl, B APYFUX — JpyTHe.

ExuHCcTBO BCeX 3THX MHPOB H, CJeloBaTelbHO, Bcenen-
HOIl — B HX MaTepHasJbHOCTH. Bce MUPH «lpOHH3aHBI» Ma-
Tepuell — eIMHCTBEHHONH OODBEKTUBHOH, CYLUECTBYIOLLEH He-
3aBHCHUMO OT HAac peanbHocThlo. MHaue roeops, BceM HM
CBOfICTBEHHO 00bEeKTHBHOE CYLIECTBOBAHHUE.

BeckoHeuyHoe MHoroofpaszue MaTepuu BhIpaxKaercs H
B ce HelpephIBHBIX H3MeHeHHsX. Kak Obl He yIOBIeTBOPASACH
HHYeM KOHKDeTHBIM, KOHeUHbIM, MaTepHsl HenpepbiBHO H3Me-
HseTcs, BHISIB/ASISA TEM CaMbIM CMOCOGHOCTb K HMYEM He orpa-
HMYeHHBbIM MPOSIBJEHHSIM CBOEro CYIlleCTBOBAHHS.

Beckoneuno mHoroo6pasua Bcenennas. BeckoneuHo pas-
HooOpa3eH W npekpaceH Mup, HeucuepnaeMmblii B IOJHOM

CMbICJIe  3TOTO  CJOBa.
Ckaszannoe o Kocmoce,
pasyMmeercsi, OTHOCHTCS
¥ K MHKPOMHpY, 10Ka3a-
TEJbCTBA MHOroo6pasus
KoToporo (H3HKa MpH-
HOCHT KaxXJAblH JeHb,
CKOJIbKO HOBBIX «3Jie-
MCHTapHBIX» YaCTHL[ OT-
KpPLITO 3a mocJjieHHe ro-
JIbl, U KTO OCMeJHTCA
YTBEPKAATb, UTO BCE UHH
yxe ucyeprnaHbl!
ActpoHoMus  mojo-
aia K OTKDHITHIO J0-
3BE3HOT'O COCTOSIHUSI Be-
uiecTBa M HOBBIX CHJ
npupoanl. Kto oTBamKuT-
Csl 3a9BUTb, YTO HHKa-
B nose 3penus Tteseckona 8udHol KHX HOBBIX 3aralok He
dasexue 2aiaKTUKU. BCTPETUTCS 6oJbllle Ha
ee nyTH?
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Bcenennas nonna sarapox. Te uiu Apyrue 3araiku npu-
ponel Bcerga 6YAyT MYYHTb 4eJOBEYECTBO, CKOJIBLKO Obl OHO
HH CYUIeCTBOBAJIO H KaKuX Gbl yCeXOB HayKa HH AOCTHIJIA.
Cuurarts, yTo Koraa-au6ynb BCsi BceneHHas Bo BceM CBoeM
GeckoHeuHoM MHOroo6pasuu GyneT MOo3HaHA 4eJOBEKOM, 3TO
3HAYUT NMPHMMCHIBATb YeJOBEKY TO CBEPXbECTECTBEHHOe BCe-
BeJleHle, KOTOpOe CTOPOHHUKH PEeNHIHH CUHTAIOT HeoTheMJle-
MBbIM CBO#CTBOM 60XxKecTBa.

Ho Mosr uesnoBeka — 3aMeuare/ibHOe MPOU3BEAEHHE NPHU-
poasl. OH, Kak MOKasbiBaeT BCs YesoBeueckasi NpPaKTHKA,
NpaBHJbHO OTpaxaer gelicTBUTenbHOCTh. OH crocobeH Me-
TOJAaMH HayKH OTAEJsITb HCTHHHOE OT JioxKHOro. OH MoXeT
HEOrpaHHYeHHO J[OJIr0 W HeOTpaHHYeHHO IYy6OKO [O3HA-
BaTb Mup.

C KaxZIbhIM TOJOM MOIb HAYYHBIX CPeACTB, MpHUMeHse-
MbIX 0Jis u3yueHus: Bceenennoil, 6bicTpo Bo3pacraer. Ha Ha-
HX Ja3ax BO3HHKJA pagHoacTpoHoMus, OLICTPO pacliu-
puBLIas B HECKOJbKO pa3 paguyc AOCTYMHOH HaObJI0IeHUIO
yactd Mupo3ngaHusi. [losBHIHCL 3JeKTPOHHBIE TeJIECKOIb,
Jaiolye BbICOKOKaueCTBeHHble H300parKeHHs1 HeGeCHLIX Tell.
KM uyto camoe 3aMeuaresibHOE — aCTPOHOMUSI MOCTENEHHO
npeBpamiaeTcss B 3KCIepUMeHTa bHYI0 HayKy. C momouibio-
HCKYCCTBEHHBIX CIYTHHKOB 3eMJIH U KOCMHYECKHX PaKeT He-
GecHble Tela HAYHMHAIOT H3YYaTbCs HEMOCPEACTBEHHO, Toraa:
KaKk. B TeuyeHHe ThICSUeNeTHH eIHHCTBEHHOH  CBSI3YyIO-
weil HUTbIO Mexny YesnoBekom u KocmocoM Obliu syun
cBerTa.

B KoHle KOHLOB no3HaHue BceseHHOMH ecTh IVIaBHas LeNb
YyeJI0OBEYECTBA.

Bce, uto mesaer yesioBeK AJst 0OJierYeHHsI CBOEH IKM3HU
Ha 3emJje, HyXHO eMy He OJs Ge3leslbss W NPa3LHOCTH,
KOTOpble 4YyXKibl MNPHPOAe ueJoBeKa. 3aBeplIUB BeJHKiHE
coluanbHble nepeMeHbl, 00belHHEHHOE 4esoBe4YecTBO Oyay-
1Iero BCe CBOM CHMJIBI U BCe CBOHM CNOCOGHOCTH HanpasHT Ha
No3HaHHe U NMOKOpeHHe MPHUPOIbLI.

«B HeoGbsiTHON BceneHHoli 6e3MepHO A0Jro 6yayT Bo3-
HMKaTb 1/ HAC OOHH 3a NPYTMM HOBble HepellleHHHIe BOI-
pochl, — mHcasn Bhipatowuiics pycckuil actpoHoM @egop:
Anexkcanapoeuy Bpemuxuu, — rakuM ob6pasoM, fepef yeso-
BEKOM JIeXUT yXoAsuiuiéi B 6GeCKOHEUHOCTh, NMYTb HAaYUHOTO
TPpyda, YMCTBEHHOH »XH3HHU C ee TPeBOTAMH M HacC/Aaxnae-
HUSAMHY,
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YEJOBEE — I'PAMRIAHHH BCEJIEHHOH

Toeicsiun J1eT Ha3ax nepBOOLITHHIA 4YesJOBeK MOAHHMA
cBoe 3BepononoGHoe suno K He6y. OHO Kasasnoch eMy TaMuH-
CTBEHHBIM M Bpa)KJAeOHbIM, KaK BeCb OKPYKAaIlOMU{ ero Mup.
EQMHCTBEHHBIM CBOMM JOMOM OH MOT CYHTaTbh TOJbKO TY
newiepy, KoTopas npeaoxpaHsijia ero ot OyiicTBa CTHXHH H
APOCTH XHUIHBIX XKUBOTHbIX.

Man Bexka. YenoBekoo6pasHele CcyllecTBa MOCTENEHHO
nmpeBpaTUIHCh B yesqoBeka. Hauanach yenoBeueckass HCTO-
pHsi, TOYHee TOBOPSi — TOT MEPHOM KHU3HH 4YeJOBeUYecTBa,
0 KOTOPOM MbI pacroJsiaraeM GoJjee WIH MeHee MOAPOOGHBIMH
cBeneHusiMH. Temepb yXKe uesoBeK CTaJjl cuuTath cebs He
TOJIbKO XO3fHHOM COGCTBEHHOTO 10Ma, HO H Fpa*KIaHHHOM
CBOEro rocynapcraa.

ITorpe6oBaiich Beka, npexje 4eM BeJIHKHMH NpeicTa-
BUTENAMH 4YejioBeyecKoro pozpa 6bl1a chopMmysiHpoBaHa
MBICTL O BceoOuieM 6paTcTBe BCeX JHOLeH HEe3aBHUCHMO OT
noJia, Bo3pacTa M HalHoHaJbHOCTH. YesnoBek ObLT NPOBO3-
rJlalled Tpa)KAaHHHOM BCedl Halledl nuiaHethl, Bcell 3emun!
Ho, npoBosriiacuB 3Ty HCTHHY, Hano GbLIO yKasaTb peaslb-
Hble MYTH K ee NOCTHXKeHHIO. HblHe 3TOT myThL HaiifeH U NO
HEMY HAYT BCe NPOTPecCHBHBIE rocyfapcTBa Bo raase ¢ Co-
Berckum Colo3oM.

[TyTe K 06belIMHEHHIO BCero 4esioBeUYeCTBAa B eIHHYIO
APYXKHYIO CEMbIO JIeKUT uepe3 60pb6y u crpanaHus. Cusabl
3/1a MpensTCTBYIOT 3TOMYy go6poMy geny. OHH XOTAT ocTa-
HOBHTb TO, UTO HEONOJHUMO.

Heus6exHo npuper BpeMms, Korga o6belHHEHHOE YeJlo-
Be4yeCTBO, OCBOGOXKIEHHOE OT NYT KaMUTalIUCTHYECKOTO
CTpOS, BCIO CBOIO 9HEPIHIO HANPABUT HA U3YYeHHE U MOKOpe-
HHe npupoabl. Bor Torna YenoBek cTaHeT He TOJIbKO MOJHO-
MPaBHBIM XO35IHHOM CBOEH MJaHeThl, HO U BhIiileT Ha MpO-
crop KocMoca, kak rpaxaaHul Bcenennoi.

«YesioBeuecTBO He OCTaHeTCs BeuHO HA 3eMJe, — MmUcal
K. 3. LlnoskoBcKui, — Ho, B NOroHEe 332 CBETOM H MpPOCTpaH-
CTBOM, CHauaJjla poGKO MPOHHUKHET 3a npenesnl atmocdeps,
a 3ateM 3aBoleT ceGe BCe OKOJOCOJHEYHOe MPOCTPaH-
CTBOY.

Aty BelMe cJ10Ba cObIBAIOTCS HA HALIUX riasax. [Tomuu-
Te, KaK u3o6paaJlcss 3Be3gouer B NYyWKHHCKoH «Ckaske
o 3os0ToM meryuike»? UymakoBaThlfl CTapukK, yBeHUaHHbIH
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CHHHM OCTPOYTOJIBHBIM KOJITAKOM C 30JIOTHIMH 3Be3JaMH, —
UTO, KaxeTcsl, MoOxKeT ObIThb HHKUeMHee TaKoro 3Be3J0-
Yera?

K coxkanenuro, flaxe B HAIUX JHH eCThb JIOAH, KOTOpHIE
CUHTAIOT aCTPOHOMOB KEM-TO BPOJE MNYIIKHHCKOTO 3BE3J0-
yera. [1noxo 3HaKOMble ¢ HAayKOH O 3Be3fax, OHH AyMAIoT,
YTO acCTpPOHOMHsI BeCbMa [JajieKa OT MPaKTHYECKOH KHU3HH
yesJloBeKa M MOTOMY BPSAM JIM NPHHOCHT KaKyioo-HHGYIS npak-
THYECKYIO MOJIb3Y.

Moxer ObITb, KOe-KTO, B3IJIAHYB Ha OOGJIOXKKY 3TOH
KHHUTH, DeLINT, YTO 3aragku BcesenHoil ero Bosce He Ka-
CalTCqd W Jydlle BMECTO 3TOr0 3aHSIThCS KaKUM-HHOYIb
NPYr¥M NPaKTHUECKH MOJE3HBbIM [eJOM.

Ax yx 1M uepecuyp npaxTtuuHble Jogu! CiuIIKOM
Y3KO, MOYTH MO-NepBOGLITHOMY NMOHHMAIOT OHH CJIOBO «IIpaK-
THKa»!

BeccnopHo, 6bl10 BpeMsi, Korga npakTHYecKHe NpHMeHe-
HHS acCTPOHOMHH HOCHJIH BeCbMa OTpPAHHUYEHHBLIH XapakTep.
[Moxanyit, Bnnots 0o XX BeKa «3eMHble» NPUMeHEHHS acTpo-
HOMHHY OTPaHHUYHBAJHKCH JIHIIb ONpeleseHUeM MeCTONoM0XKe-
HHS HAa 3eMHOM IlIape MO 3Be34aM W M3MepeHHEM BpeMeHH.
Jlo6onbITHO, YTO Temepb Takde NPHMEHeHHs] ACTPOHOMHH
OTXONSIT Ha BTOpPO# myiaH. B Hamlm AHM CYylLIeCTBYIOT aBTO-
MaTHyeckHe npuGopbLl, NOMOramwilie MWTypMaHy KopabJs
WM caMoJjleTa HaXOAHUTb CBOE MECTONOJIOXEeHHEe Ha 3eMJe.
Henaneko Bpemsi, korna Hago6HOCTb B aCTPOOPHEHTHDPOBKE
BOBCE OTNAafeT.

Korna-to caMbIMM HAeasIbHBIMM YacaMmn CuUHMTaJjcs Bpa-
uratouuiicss BOKpyr ocu 3emHoit map. Ho rtenepp cosnansl
KBaplieBble U aTOMHBIE Yachl, XOJ KOTODHIX HACTOJbKO paB-
HOMEpEH, 4TO 110 HUM OMNpee/sioT HepaBHOMEPHOCTH BO Bpa-
IeHHH 3eMJIH.

CoBpeMeHHasi aCTPOHOMHS HAXOOHT CBOe MpHMeHeHHe
B CAMBIX Pa3JHYHBIX 06/1aCTSX MPAKTHYECKOH KU3HH yelso-
BeKa.

H3yuas MeTeopbl, Mbl y3HaeM CBOMCTBA BEepXHHX CJIOeB
atMoctepbl, 4TO oueHb lleHHO A5 Haykd. [lo na6mone-
HHsAM sBJeHu#, mnpoucxoasiux Ha CoJHue, y¥e DaBHO
OCYLIECTBJISIIOTCS MPOrHO3bl PaAHOC/LIIUMMOCTY M MAarHuT-
Hblx 6ypb. [Tpuaer spems, u CoJiHIle NOMOXKET HAM yYBEpEHHO
npeacKassBaTh MOroay.

AtoMHas sHeprus Oblja cHauaja usyyena Ha CoJsHue u
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3Be3/laX, a 3aTeM YKe ee HayuHJHCb J06bIBaTh Ha 3eMie.
Kak u3BecTHO, B BojoponHoii 6oMGe HCMO/Nb3YyeTCs TOT Xe
npolecc NpeBpallleHHsi Boaopoxa B Tresauil, Kakoi coBep-
waercss B Heapax Coanua. Ho CosHue naetr HaMm KH3Hb,
a4 BOAOpOAHBIe GOMGBLI Trpo3AT cMepThbio. Hcnonb3oBanue
ATGMHOH 3HepruH OJsi BOEGHHBIX Ledeld — JIOXKHBIH, NpecTyn-
HHl nyTh. Ee MOXHO H JOJ/XHO HCHOJb30BATh TOJb-
KO B MHDHBIX UeJsiIX, He [Js paspylleHus, a AJas CO-
3hpaHus.

Yxe cefluac CyuIecTBYIOT INPOEKTBl «HCKYCCTBEHHBIX
cosiHL». [Ton 3TUM MOHMMAIOT CcO3MaHHble YeJOBEKOM CBETS-
HiMecs U rpewollUde Tejla, NUTaeMble aTOMHON 3Heprueft, Ko-
TOpble B GYAYlleM B BHJe HCKYCCTBEHHBIX CIYTHHKOB 3eMJil
6ynyT coueiictBoBaTb Hacrosimiemy CoJiHLy B ero XH3He-
TBOPHOH nesiTeabHoCTH. W B_pellleHMH 3TOH BHOJIHe Mpak-
THYECKOH 3ajauu HeMmaJjasi pOJb NPHUHANJIEKHT acTpo-
HOMMH.

IMpunmer BpeMsi, M uYeJOBEYeCTBO HE TOJBKO OCBOHUTCSH
C MOJIeTaMH MO COJIHEYHOH CHCTeMe, HO U HCIOJIb3YeT HeKo-
TOpble M3 MJIAHEeT W CNYTHHKOB AJIs1 CBOEro pacceseHHs.
HmenHo o6 stoM U Meutan LlnoskoBckuii.

Hama 3emas Benuka u mpekpacHa. YesnoBek crpenaer
BCe, uToObl KU3Hb Ha 3eMJe craja ellle HeCPaBHEHHO
Jgyuine, yeM Tenepb. Ho noxymaiiTe o manekoM OyaylueM.
BeicTpo yBennuuBawlieMycsi HacedeHMI0 3eMJH KOraa-Hu-
OyabL MOKaXKeTcsl TeCHOH Aa)Ke BCs Hallla myaHera. Emy 3a-
XOUeTCs 3ace/isiTb HOBhIE MJIaHEeTHble MHUPHL. DTO He OyIer
«KOJIOHH3aTOPCTBOM» — TaKOe CJIOBO CTaHeT UYyXKIbIM M He-
MOHSITHBIM HAUIUM MOTOMKaM. Bricokass HpaBcTBeHHAS KYJib-
Typa YesoBexa KOMMYHHCTHYECKOTO OYAYLIEr0 HCKJIOYAET
Kakoe-THOO XHIIHHYECKOe HACH/IHE He TOJNbKO Hal APYTHMH
ob6uTaTeNIMH 3eMJH, HO U Hal MOAOGHLIMH €My pasyMHBIMH
KUTENSAMU JPYTHUX MJIaHEeT.

Ecnn Yenoseky BcTperaTcs Mogo0Hble CyiiecTBa Ha ApY-
THX MJlaHeTaX COJHEYHOH CHCTEeMbl, TO OH BMeCTe C HUMU
OyLeT MPONO/KATb «3aBOeBaHHe OKOJIOCOJHEYHOrO Mpo-
CTpaHCTBa».

B Ty 3moxy acTpoHOMHSI CTaHeT HIPaThb IMOUYTH TaKYIO
e poJib, KaKyl0 HblHe BblmosHsieT reorpadus. Kro xe Mo-
KeT OTPUUATh NMPAKTHYECKYIO POJIb ACTPOHOMHM MpH OCBOE-
Hun Yes0BEeKOM COJTHEYHON CHCTEMBI?

Ho ecnu BBl gyMaeTe, 4To 3THUM OYyAeT MOCTaBJeH MHpe-
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nen moryuiectBy UenoBeka, To riy6Goko omnGaerech. Yxe
cefiyac yyeHble W MHXeHepbl 3ayMbIBAIOTCS HAaJ NPOEKTaMHu
TaK Ha3blBaeMblX (DOTOHHBIX paKeT, Ha KOTopbix YesoBexk,
pasBHB CKOPOCTb, OJIH3KYIO K CKODOCTH CBeTa, CMOXeT B Oy-
ILylleM coBeplliaTh MoJeThl K GauxaiuM 3Be3gaM u obpa-
MIAIOUUMCSI BOKPYT HEKOTOPHIX M3 HUX MyaneTam!

UYenoBek —rpaxaauud Bcenenuoit! Her npepena ero
MOTYUIeCTBY, HeT mperpaj, KOTopble OF He Mor 6Bl Mpeoio-
JieTb, U HeT 3arajok, KOTOpele He Morya Obl paspelluTb ero
OBIT/ANBAS MBICDb!
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TOCYJAPCTBEHHOE H3IATEJIbCTBO
JETCKOH JINTEPATYPbI
MHHHCTEPCTBA MPOCBELLEHHA PC®CP

B 1960 200y 6 [ereuse souuau u 86ix00AT 8 CBeT CAeOYHO-
Wue Hay4HOo-xyO0KCeCTBeNRble U HAYYHO-NONYAAPHbIE KHU2L:

Tnav3un K.
[lyrTemecTBHe K JAaJEeKHM MHpaAM

B kuure nomysspHO pacckasbiBaeTcss O NOCTHXKEHHSX COBpe-
MEHHOH paKeTHOH TEeXHHKH H o npo6JjeMax MeXMJaHeTHbIX MoJe-
ToB, B Hell HamM oTpakeHHe MOYTH BCe MepejOBble HAEH Hallel
H 3apy6exHoii JIHTepaTypnl MO MeXIJAHeTHBIM COOOGLIEHHAM.
Unraercs KHHra ¢ GOJIbLINM HHTEPECOM.

B npunoxennn (ans no6HTeNell MaTeMaTHKH) MNOMeELIEHbI
OCHOBHBle (OPMYJIbI PEaKTHBHOTO ABHXKEHHA, a TaKxke (OPMYJHI,
NO3BOJIAIOIHE pewlaTh 3aJauyd, CBSI3aHHBIE C MOJETOM MeX-
MJIaHeTHOro Kopabasi u ABHXXeHHeM cnyTHHKoB, CooG6manoTcs
OCHOBHbIe CBE€J€HHS H3 aCTPOHOMHH, He06XOAHMbIe aCTPOHABTY AJISt
XapaKTepHCTHKH BO3MOXHBIX Leself ero OyAywHX IOJETOB —
nJaHeT COJIHEYHOH CHCTEMBl H HX CNYTHHKOB, a TaKXe HEKOTO-
pbIX 3BE3J.

Bonbwoit noM uenoBeyecTBa

OpHoTOMHAst sHUMKIONENHYecKass Kuura o mnpupoxe, Omna
COCTOHT M3 TpeX OCHOBHBIX Pa3jieJiOB: MPOHCXOXKAEHHE H CTPOeHHe
3eMJIH Kak 4acTd BcesieHHOH, NPOHCXOKAEHHE W Da3BHTHE KH3HH
Ha 3eMJ/e, NPOUCXOXKAEHHEe M pa3BuUTHe uenoBeka. KHura Goraro
HJIIIOCTPHPOBAHA YepHO-GeNbIMH TOHOBBIMH PHCYHKaMH.

Cmpyeauyrxuii A, Cmpyzauyrxuir b
Crpana 6arpoBbX Tyu

HayuHo-tbanTacTHueckass noeects o mosiete Ha BeHepy.

Jem CmaHnHucras
Mareannanoso O6aako

HayuHo-dbanTacTHueckHii pOMaH o TrepoMKe 3aBOEBaHHS
KocMoca; o ueprax 4eloBeKa KOMMYHHCTHUECKOro o0O6LieCTBA
panekoro Gyayuero — XXXII Beka; o0 Hayke M TeXHHKe Ha
cnyx6e uenoBeuecTBa rpsiAyllell 3moxH.

Aru KHueu evl cmoxcete npuobpectu 6 mazasunax Kruzoropea
u norpebuTenvcKoll Koonepayuu.

KHueu 8bico1aai0TCA NO nouTe HANONCEHHBIM NAATENHOM OTOe-
Aom «KHuea — nouroly 064ACTHbIX, KPaeBbLX U PeCRyOAUKAHCKUX
Knueoropeos. Moxno 3akasare kHueu u 4epe3 orden «Knuza —
nourouy» - Mocksa, 5-120, ya. Ykaaosa, 48/6, macasun MockHu-
eoropea Ne 94,






