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OT PEJJAKTOPA TIEPEBOJIA

Co BpemeH riyOouaiimieil JIpeBHOCTH HEOO TNPHUBIEKAIO
BHUMaHHE JIOAcH. lI3ydeHne 3aKOHOMEPHOCTEW JBHKCHHS
Conama, JIyHBI, IUTaHEeT Jano dYelOBEYECTBY MaTEMaTHKY,
MEXaHHKy, (QH3MKy.. Her HM opHOW &peBHEH NMBUIM3aLUH,
IIPEACTaBUTENN KOTOPOM He u3y4anu Obl HeOO, HE cOo3/1aBallid
KaJeHJape, yNopsio4MBasi U pEriaMeHTHpYs TakuM o00pa3oM
CBOIO XM3Hb. Pa3BuTHe dyenmoBeuecTBa Ha 3eMJIE€ HEBO3MOX-
HO TIPEACTaBUTh 0€3 MCTOPWM IO3HAHUs HeOa, MOCTPOSHHMS ac-
TPOHOMHUYECKOW KapThl Heba.

IMatpuk Myp, U3BECTHBI MOMyISIPU3aTOP AaCTPOHOMHH, B
POCTOM M caMOM JIOCTYNHOH (opMe 3HAKOMHUT 4YHTATEIs CO
3Be3qHbIM HeOom. Y Ilarpuka Mypa ecTh yIUBHTENBHBIA Ta-
JAHT — JAOCTYIHO pAacCKa3blBaTh M O MPOCTEHIINX HaBBIKaX,
HEOOXOAMMBIX JIF0003HATENEHOMY HaOJIIOAATENIO, U O CaMbIX TO-
CIIE/IHUX COOBITHSX, CAETaHHBIX acTpoU3MKaMM HAIIUX JHEH.
A TrnaBHOe, 4MTas KHWUTY, cpa3y IOHUMAaellb, YTO HAaMUCaHA
OHA YEJIOBEKOM, II0-HACTOSIIEMY BIIOOJIEHHBIM B He00. Od-
(eKT ynuBHTENEH — TOSBISETCS JKElNaHHe YBHIETh BCE ca-
MOMY.

Kuura Oyner wuHTEpecHa KaXXIOMy, HE3aBUCHMO OT €ro
HayaJIbHBIX TO3HAHMH B acTPOHOMHH, MO0 HamucaHa OHa
0e3 WCIOJIb30BaHUs MaTeMaTHdyeckoro ammaparta. Ilpu stom
U3JIOXKEHHWE CBEICHUN JaeT IOJIHOE NPEeACTaBICHUE O COBpe-
MCHHOW acCTpOHOMHYECKOH KapTHHe Mupa. IIpodeccuonanmy
OHa OyZeT WHTEpecHa KaK IpPHMEp H3JI0KEHHsI CIOXKHBIX TO-
HATUN B IPOCTON U IOCTYITHOM MaHepe.

OcoOb1ii nHTEpec «ActpoHomusi ¢ I[larpukom Mypom» BbI-
30BET y IMIKOJFHUKOB M IEJaroroB, TeM Ooiee 4YTo I10100-
HBIX KHUT B HAaCTOsllee BpeMsl M3/aeTcs KpaiiHe mano. AcTpo-
HOMUSI CEroJHs MCKJIIOYEHA M3 00s3aTeNbHOM MNIKOJIBHOM Ipo-
rpaMMBl, HO BO MHOTHX WIKOJIAX €€ NpenojarT (akybTa-
TuBHO. IIpM mOpaBHIBHOM METOIMYECKOM IOAXOAE TaKoe
U3y4EHHE D3TOr0 YBIIEKATENBHOIO IMpeaMeTa IMOMOXKET Kaxkao-
My ydamemycsi c)OpMHpPOBaTh, NMPEICTABICHHE O COBPEMEHHOU
KapTe MHpa M CBO€ COOCTBEHHOE MHpPOBO33peHME. Bemuuue
aCTPOHOMHMM KaK HayKd BO3JEHCTBYeT Ha HMOLUOHAIBHYIO
cepy IHYHOCTH, CIIOCOOCTBYET TIyOOKOMY HOHMMAHHMIO OC-
HOB BCEX €CTECTBEHHBIX HaYK.

[lepBast ryiaBa KHWUTM TOCBSIIEHA OOLIEMY ONMCAHUIO OJIU-
KalIx OoKkpecTHocTed Hamero Mupa — ConHe4Hoil cucre-
Mbl. Bropas — ocoOeHHOCTsSIM BpamieHus 3eMJId U CBSI3aHHBIM
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C HUMH BHJIHMMBIM JIBIDKEHUSIM 3Be3fgHOW cdeprl. [lanee, B
TpeTbell TIJIaBe, ClEAyeT KpaTKoe WU3JIOKEHHE HCTOPUM pas-
BUTHSI aCTPOHOMHYECKOW KapThl MHpa C TIyOOKOW JpeBHOCTH
N0 Hamux JHei. YeTBepTas TIiaBa IIOCBAIICHA pacckaszy o0
OCHOBHOM MHCTPYMEHTE AacCTPOHOMOB — Teyieckone. B msToit
IJIaBe 4YWTarens kJIeT uHQopMmanus 00 OCHOBAaX MEXaHWKH
KOCMHUYECKOro rojiera. Bce HaunHaeTcst ¢ OOBSICHEHHMS, YTO Ta-
KO€ KOCMHUYECKHE CKOPOCTH M KaK TeJlO0 MOXET IpPeoJ0JeTh
NPUTSDKEHWEe 3eMJIM W JIPYTUX IUIaHEeT. 3aKaHYMBaeTcsl TIjaBa
pacckazoM 00 OCOOEHHOCTSIX TPACKTOPHHA IOJETOB aBTOMATH-
YEeCKHMX CTAHIMH K IutaHeTaM COTHEUHOU CHCTEMBL.

B cnenyrommx mectd TiaBaX UWTATeNh HaWAeT MOAPOO-
Hyto nHpopmanmio o Connne, JlyHe, mulaHetax M MajbIX Te-
nax ConHeuHOH cucteMbl. OnucaHus CONPOBOXKAAIOTCS MHpOp-
Malyel O TOM, Kakue OIHMCAHHBIC SIBICHHS JIOOMTENN acTpo-
HOMHHM MOTYT HaOmronaTh. [71aBel ¢ JBEHAQUATOM IO TSATHAI-
LATyl0 MOCBSIIEHBI 3Be3gaM. OmuMcaHWe 3BE3AHOTO  MHpa
OJTHOBPEMEHHO IIPEJCTABISET CO00M M PyKOBOJICTBO ISl JTIOOH-
Tenss HaOmomeHuid, 00MamaomEero HeOOJBIINM — TEIECKOIOM
WIN Aaxe Impoctod TpyOoW wiu OuHOKiIEeM. DTO Jenaer pac-
CKa3 OCOOCHHO 3aXBaTHIBAIOUIMM, BEAb BCE 3TO MOXKHO YBH-
JeTb cBoMMHU TIna3aMu... OnHa M3 yKa3aHHBIX «3BE3JHBIX)»
IJlaB — TpPUHAJUaTass — HACTOSIIUM IyTEBOIUTENb II0 3BE3[-
HOMYy HeOy Juisi HaOmrojarens, HaXOMISIIErocs B Pa3IHMYHBIX
reorpa¢ueckux oONacTIX W B pa3Hble BpEeMEHa roja, Kak B
CeBepHoMm, Tak W B IOxHOM momymapun 3emiu. JlrooOurenn
IyTEeIIECTBUH, HE YIYCTHTE CBOM IIaHC YyBHIETh HEOO Ta-
KMM, KakuM BBl HHUKOIZIa HE YBUAWUTE €ro HajJ CBOUM J0-
MoM! A 4TOOBI He 3a0JyAWUTHCS CpelNM HE3HAKOMBIX 3BE3JHBIX
pocchlnel, OTHpaBIsiTeCh B MyTh C... «AcTtpoHomueil c¢ Ilat-
puxoM Mypom».

Tpu 3aKIIOYNTENBHBIX TJIaBbl KHUTH IIOCBSIICHBI OIKCA-
HUIO [amakTHKM W BCeX TaJaKTHMYeCKHMX U BHETaJlaKTHYec-
KHX OOBEKTOB, M3y4aeMbIX B HACTOsIIEe BpeMs acTpo(du3uKa-
MH. BBl Halimere ux omucaHus, JEMOHCTPHPYIOIINE, KaKUMH
OHHU TIPEJICTAHyT NBITIMBOMY B30pY HaOJIrOIaTeNs.

3aBepuiaeTcss KHHWIra HEOONIBIIMM CIIOBAapeM M TaOJIMIaMH,
COJIeprKalllIMU COBPEMEHHbIE JJaHHbIE 0 HEOSCHBIX Tellax.

Msl  KemaeM  IIKOJBHHKAaM, IefaroraM, pPyKOBOJIUTEISIM
ACTPOHOMHMYECKHUX  KPY)KKOB, JIOOUTENSIM  acCTPOHOMHYECKUX
HaOMIONeHNt W BceM JIO0O3HATEIBHBIM YHUTATEISIM, B pyKax
KOTOPBIX OKaXeTcs JTa KHHWra, BCEro camoro Jo0poro Ha
IIyTH [TO3HAHUS HAIllero MUpa, Hauel BeeneHHon.

A. Kysvmun



ACTPOHOMMWA



MPEONC/IIOBUE

AcTpoHOMUS SIBIISIETCSI OJTHOBPEMEHHO caMoi
JIETKOH 1 HanboJiee CII0KHOM U3 BCEX HAYK.
C  onHOH  CTOPOHBI,  aCTPOHOMHUYECKHE  BBIYHCIE-

HUSE ~ MOTYT  OBITh  YpE3BBIYAWHO  CJIOKHBIMH, HO  C
JIPYroii  CTOpOHBI,  JIOOOHW  4YeIOBEK  MOXKET  YJOBJIET-
BOpUTh CBOW HWHTEpeC K 3Be3NHOMY HeOy HE TOIb-
KO Ha caMoM MTOBEPXHOCTHOM YpOBHE. Bonee
TOr0,  aCTPOHOMHS  JO CHX  IOP  OCTaeTCsi  IOYTH
€IUHCTBEHHOMH Hay4YHOU JHUCLUMILIUHOM, rae BaX-
HYIO poib UTPAIOT JFOOUTENTBCKUC HCCIICIIOBAHUS.
PaGora  mroOuremeii  BBICOKO  OIEHWBacTcs  mpodeccu-
OHABHBIMH aCTPOHOMAaMH, KOTOpbIE B HEKOTOPBIX
00JacTaX MoJIararoTCs Ha Hee.

B oroit kHure s cobupatoch Jartk oOmmi  0030p
ACTPOHOMUH. 3nech HET MaTeMaTH4eCKUuX BBIYKC-
JIeHUu, KpOME IIpOCTOrO  CIIOKEHUS,  BBIUUTAHUS,  Je-
JICHWSS W YMHOXCHHS, YHWTATeNI0 HE 00s3aTenbHO  00-
JaaTh KaKUMH-JTH00 npeBapUTEIbHBIMU 3HAHUS-
MU (0] nmpeamMeTe N1 IIOJIB30BATHCA HI’O6]JIM CHapsi-
JKCHHEM, KpOME COOCTBEHHBIX a3, S He  cTaBio
mepex  coboif  3amady  co3maTh  OONIMPHOE  PYKOBOJ-
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TATPUK MyP

CTBO 1O  HaONIOAEHWIO 32  3BE3XHBIM  HeOOM;  JuIs
9TOro ecTtb Jpyrue KHurd. Ho ecim  Bbl  mocieay-
eTe 3a MHOH, TO, HaJewch, Yy Bac BO3HUKHET JKe-
JaHue TornyOke pasoOparecst B 9TOM  oOmacth  3Ha-
HUl. AcCTpoHOMHMA — JIydlleeé M3 BCEX  YBJICUCHHUH,
IIOTOMY 4YTO BBl MOXeETe YyJHensITb el Jsmbo Bce CBO-
O6omHoe  Bpems, Jmb0o  0Oyr0  CBOOONHYIO  MHHYTY,
T10 BallleMy YCMOTPEHHIO.
Wrak, naBaiite HaUHEM C caMOro Havasa.



]

BBEAEHWE B ACTPOHOMMUIO

Xouy HayaTh C SICHOrO yTBepkaeHus: «Bce 3Ha-
0T, YTO Takoe acTpoHomusi». K coxaleHHio, 3TO
YTBEP)KJEHUE  sBIIIETCA  HEBEpHbIM. Jlaxke B Hamm
OHA 5 YacTo OOHApYXWBAal, 4YTO MHOTHE JIIOOU  My-
TalOT  ACTPOHOMHIO  C  acTpOJIOTMeH M IIONaraior,
Oynto s MoOry 3amisHyTh B Oyayliee — Hampumep, ¢
NOMOIIBI0  XpycTanpHOro  mapa. OpHako Ha  caMoM
JieTie HeT JBYX OoJiee pa3inyYHbIX MPEIMETOB.

AcTpoHOMHMS — O9TO Hayka o HebocBoje u Hebec-
HhIX TenmaXx, or ConmHma w  JlyHBI 10 OTHANCHHBIX
3BE3NHBIX  CHCTEM,  pAaclOJIOKEHHBIX  Ha  CTONb  Of-
POMHOM pacCTosIHUun oT Hac, 4qToO MBI BHIUM ux
TaKUMH, KaKUMHU OHH ObLIH COTHH MHJUTHOHOB
JIeT Ha3a[.

Actposiorusi, ~ CBs3bIBAlOINAs ~ 3BE3Abl  C  YelOBeyec-
KO  cymapOOH M XapakTepoM  SBISETCS  MEPEKUTKOM
nporutoro. OHa  JumieHa  Kakoro-iubo  OCHOBAaHMS M
B JIydlleM Ciy4ae MOXET ObITh  CpaBHUTENBHO  Oe-
300MJHOW, TMMOKAa  OTrpaHWYMBAaeTCAs  JOTKAMH  Ha  Ha-
OepexkHbIX, [UPKOBBIMH HIaTpamMu u KOJIOHKaMH
B OyJIbBapHBIX Ta3eTax.
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TATPUK MYP

IIposicHuB ~ 3TOT  BONPOC, MBI  MOXKEM  TMPHUCTYIHUTH
K «HeOeCHOM MEPEKITHYKEY. OueBuaHO, cnenyer
HadyaTb ¢ 3emiu, KOTopas HEKOorja CuMTajach  ca-
MBIM  BaXHBIM HeOeCHBIM TeloM BO Bceil  Bcenen-
HOH, HO Temepb, KaK Mbl 3HaeM, SBJISETCS HE3HAuu-
TENbHOM  IUIAaHEeTOM, Bpamarouieiics BOKPYr  CTONb K€
HE3HAYUTENbHOH 3Be3/1bl, Hatero CoyHua.

Paccrosinne  mexnay 3emseir u ConHIleM — COCTaB-
nser 93  MwoumoHa  MuWiIs¥;  3eMiis  COBEpIIAeT  IOJI-
HBIA 00OpOT BOKPYI CBETWIA 3a OIWH TOJ — WIH,
TouHee, 3a 365,2 gHa. Hama rmuaHera Takke Bpa-
maeTcss  BOKPYr cBoed ocu  (OOMH  TONHBIE  00opoT
MPOUCXOMUT  HPUMEPHO 3a 24 yaca) ©  OKpYy)KeHa
cioeM aTMocQepsl TOJIILUHOMN B HECKOJIbKO coT
MW, XOTs  Oojblias ee  4acTh  COCpPElOoTOYeHa  Ha
HIWKHUX YPOBHSIX.

HeBsiHOCTO TpHU MUJUTHOHA MUJIb, OTAETSIOUTUX
Hac ot  ConHoa,  KaxyTcsl  OTPOMHBIM  IPOMEXYT-
KOM, HO B  AaCTPOHOMHH HaM  MpPHUXOIHUTCA  HUMETh
JIeJI0 € KOJIOCCAIbHBIMH ~ PACCTOSIHUSIMA W THUTAHTCKH-

MU nepuoamMu BpEMEHHU. Ha camMoM b1 (S (S HU-
KTO HE MOKET MIOCTUTHYTh 3HaYEeHHE [OOOHBIX
mupp — BO BCIKOM CiIy4ae, s HE B COCTOSHHUU TIpe.-

CTaBUTh cebe JaXe OJWH MWUIMOH MWJIb, HO MBI
3HaeM, YTO  M3MEpPEeHHs TOYHbBl, MW  MPOCTO  TPUHHU-
MaeM HX KaK HEUTO peasbHO CYIIECTBYIOIIEE.

Kak 3emmns sBiasgeTcs OOBIYHOH  IIAaHETOM, TakK H
ConHue  sBIgercss — oObIYHOM — 3Be3mod.  Bce  3Be3wl,
KOTOpble BBl MOXETE€ BHJIETh B SCHYI0O HOYb, CamMH
mo ceOe  SBIAIOTCA  COJNIHI[AMM, TPUYEM  MHOTHEC U3
HUX Tropa3fo Oojbpmie, ropsuee u spue Hamero. OxHu
JUIIb ~ KaKyTCs  MEHbIIE U TyCKlee H3-3a  OrPOM-

* 1 munst paBHa 1,609 kM.
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BBE/IEHUE B ACTPOHOMMUIO

HOro  paccrostHMs. Ecim  mpeacTaBuTh, YTO — paccros-
nue  wMexnay  ComHmemM u 3emsiei paBHO — OJIHOMY
moimy*,  TOo gm0 Ommkaimed  3Be3nbl  Oyger  Oosee
yerplpex Mwib (ecnmn  Mexay —ComHuemM u o 3emueit
JBA C  TIOJOBMHOM  CaHTUMeETpa,  Ommkaiimias — 3Be3fa
HaxXOJWTCS TOYTH B CEMH C  TIOJIOBHHOH  KHJIOMET-
pax).

[onsipHyto  3Be3dy,  KOTOPYK  OOJIBIIMHCTBO  JIFO-
el MOryT HalitTh Ha HeOe ¥ O KOTOpOl s paccka-
Ky moapoOHee B clepylomeld — [aBe, IIPpH  TaKOM
Macmrabe — OpupeTcs — OTAAINThL  HAa  paccrosHHe B
cemMb  Thicsd Mwib. OHa 10  MeHbIIEH  Mepe B
mecTb Thicsd pa3  sipue ConHma, OAHAKO BOBCE HE
Ka)XETCsl CaMOM SIPKO# 3Be3710i1 Ha HOYHOM HeOe.

Bokpyr ConHma  Bpamjaercst — JeBSTh  IUIaHET, U3
KOTOpBIX ~ 3eMJysl  sIBISIeTCSl TpeThed B MOpsiiKe  yha-
JIeHHsT ~ OT  Hamero cBetuna. Mepkypuidk u  Benepa
pacnonoxensl  Ommwke k  ComHmy, uem  Mbl;  Mapc,
Onurep, Carypn, VYpan, Hentys wu Ilnyron Ha-
XOJISTCS AajblIe.

B ommume or 3Be3n, IuUlaHeTl  He  o0NamaroT
COOCTBEHHOH  CBETHMOCTBIO, a4  CBETATCA  JIMIIb  [OTO-
My, YTO  OTPaXalT  CoyJHeyHble Jiyuyn. Ecmm  Obl
KakoW-HMOYyZb  3J0KO3HEHHBIH  JEMOH  BHE3allHO  yK-
pan  Comxume c¢ HeOocBoma, To TuaHeTsl (u  JlyHa)
cpa3y CKpbUIMCH OBl W3 BHAY, XOTS, KOHEYHO, 3TO
HE TMOBJHAIO OBl HA IpyTUE 3BE3/BI.

[Tmanerst  Bpamatorcst  Bokpyr  ConmHma  Ha — pas-
JINYHBIX PACCTOAHMSIX M C pa3HOM ckopocThro. Jlaxe
MIOBEPXHOCTHRIH B3y Ha  cxemy  ConHeyHOM — cuc-
TEMBl TOBOPHUT O TOM, 4YTO OHa pa3JeliecHa Ha JBe
JaCTH.

* 1 mroiim paBeH 2,54 cMm.
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TATPUK MyP

Bo-nepBbIX, MBI ~KMME€EM  UETBIpE  MaJblIX  IUIaHe-
Tel (0T Mepkypuss 10 Mapca), a 3aTeM IIMPOKHUH
npo0er, 32 KOTOpPBIM CIEIYIOT 4eThIpe TUraHTa,
or IOmutepa go Henryna. Ilocnmegnum wupger  Hesa-
BUCHUMBIH  Kapnuk  [ImyToH,  KOTOpBII  HE  BIMCHIBa-
ercss B OOW[yl0 KapTMHY M, BO3MOXHO, BoOOme He-
JIOCTOMH CTaTyca HACTOALIEH IIaHETHI.

upokuit  mpoem  Mexay  opburamu  Mapca U
IOnurepa  3anMMaer  poil  OYEHb  MEJKHX  OOBEKTOB,
H3BECTHBIX KaK MaJble IUTaHETHl, ITaHETOUIBI,
uiH (ropaszio Yalile) acTepOU/IbL.

[lepmox  oOpamenus r1uraHer Bokpyr ComHima — u3-
MeHsercs oT 88 gHelt g Mepkypus 10 TOYTH
248 nmer  gna Ilmytoma.  Pa3smepel  mimaHeT — ToXe
OUYEHb pa3IUYHbL Juametp IOnurepa COCTaBIIET
Oouee 89000 MUJIb, JaMeTp Mepkypust 4y Th
6osbire 3000 muib, a [TnyToH enie MeHbIIe.

IMockonbky ITaHETHI SIBIIIIOTCS CPaBHUTEIBHO
OMM3KUMH  COCENsIMHM, HEKOTOpble W3 HHUX MOIYT  BBI-
INA7eTh  BechbMa  Bhedarisirome. Bewepa, IOmutep u
Mapc B Jyumime BpeMeHa CHSIOT Topa3fo spue JIo-
Obix  3Be3n, CaTypH  gocraTodHO  3amMeTeH, a  Mep-
Kypu#f 4YacTO MOXXHO BHIETh B CyMepkax WIH Ha
pacceere. Bce aTM  maHeTsl  W3BECTHBI € Tiy0o-
KO  JpeBHOCTH, a TpWU  TIOCIHETHUX  OBUIM  OTKpBI-
Thl HEe Tak JaBHo: Ypan B 1781 romy, Henryn B
1846 romy, a Ilmyrom B 1930 romy. VYpan B npus-
uIe MOJKHO YBUZETh HEBOOPY>KEHHBIM TJ1a30M,
€ClIM BBl 3HaeTe, KyAa CMOTpPeTb, HO JIs TOro, 4YTo-
661  yBumerp Henryn wu  Ilinyron, Bam  moHamoOsTcs
ONITHYECKHE TTPHOOPEL.

Uro wMoxHO cka3arb o JIyHe, KkoTopas  ImpaBUT
B HOYHOM HebGe Tak ke, kak CoyHIE UapcTByeT
nHeMm? @opmManbHO, JlyHa sBiIseTcs CIy THUKOM
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1. BBEAIEHWE B ACTPOHOMUIO

3emiu; OHa  JBWDKETCS  BOKpYT  Halled IDIaHETHl  Ha
pacCTOSSHUM  MEHee 4YeTBEPTH MWIUIMOHA MWIb, a €€
nuametp  HemHoro  mpesbimaer 2000  wmmae.  Kak  wu
IJIaHETHI, OHa oTpakaer COJTHEYHBIN CBET. IToc-
KOJIBKY  Tepuoisl  oOpameHus  JIyHBI  BOKpyr  3emiu
U BOKPYr CBOeii OCH B TOYHOCTH COBHOamanT (U3-
3a  uero JlyHa Bcerma noBepHyTa K 3emjie  OJHOM
cBoel CTOPOHOH), a Comnniie MOXET OCBENIATh
TOJILKO  OIHY €€  TMOJOBHHY, MBI  MOXEM  HaOJro-
J1aTh peryJspHEIC (a3l WJIH HM3MEHEHUs 00nKa
JIlyHbI OT HOBOJNIyHMSI K TOJHOIYHUIO U JI0 CJIEAylo-
IIETO  HOBOJIYHHUS, KOTOpBIE 3aBUCAT OT TOrO, Kakas
4acThb  BcerJja BUAMMONM ¢ 3emid  TOJIOBUHBI  JIyHBI
B JAaHHBIM MOMEHT ocBeiena ConnueM. I1o 6e3-

Kometa Fannes

Mepxkypuid

MnaH ConHeuHoW cUCTeMbl, BKNtOHas opbuty kometbl Fannes

15



TATPUK MYP

BO3TYIIHBIH, 0C3BOHBIN, 0e3KN3HEHHBIH MHp, HO
OH OCTaeTcsi HalmMM BepHBIM chnyTHHKoM B KocMo-
ce M CONpOBOXIaeT Hac B  OCCKOHEYHOM  ITyTelle-
CTBHH BOKpYT Comnxna. Jlyna COBepIIaeT OJIVH
MOJHBIH ~ 000pOT  BOKPYr  3eMiM  HEMHOrMM  Oosee
yeM 3a 27 CyTOK, XOTS 1O TpPUYMHAM, KOTOpHIC
OynyT OOBSCHEHBI  MO3JHEE, WHTEPBAT  MEXIY  JABYMs
HOBOJIYHHSIMH COCTaBJIsieT He 27, a 29,5 cyTok.

Jlpyrue  miuaHeTbl  UMEIOT  COOCTBEHHBIE  CIIyTHH-
k1, uuciaoM po 18 'y CarypHa, HO B HEKOTOPBIX
oTHolIeHHsX cuctema Jlyna — 3emns dBusercd  yHU-
KaTbHOW, HW  BO3MOXHO, €€  Jy4dlle  paccMaTpUBaTh
KaKk  JBOMHyIO  IUlaHeTy, a He Kak IUIaHeTy  COo
CIIyTHUKOM.

K cempbe ConHeuHOM  CHCTEeMBI  IpUHAIIEkKAT U
KOMETHI, KOTOpbIE HHOT/A Ha3bIBAlOT «TPSI3HBIMU
CHEXXKAMI). 3t0 XpyTHKHe, MIpU3pavHbIe CO3J1aHMs,
U Jaxe y KPYIHOM KOMETbl €JUHCTBCHHOW  MaTe-
pUaTbHOM  4YacThlO0  ABISETCA €€  SApOo, COCTodAllee U3
cMecH  JbJa  C  Pa3’HOOOpa3HBIM  KOCMHYECKHM  My-
COPOM HM  peaKo  JocTuraiomee  Oojee  HECKOJIBKHX
MUIIb B TIONIEPEYHUKE.

[Mono6uo IUTaHeTaM, KOMETHI My TEHIECTBYIOT
Bokpyr ComHmla, HO B TO  BpeMs Kak  OpOWTHI
IUIaHeT  OJMM3KM K OKPYXXHOCTSIM,  OpOMTHI  KOMET B
OOJIBIIMHCTBE CITyyacB OBIBAIOT SKCIEHTPUIHBIMH.

Korpga KoMeTa TIPHOTMKACTCS K Connuy, en
HayMHAEeT HUCHapsThCs, B  pe3yibTare dYero Yy KOMETHI
oOpasyercs ra3zoo0Opa3Has «rOJIOBaY " JUIMHHBII

xBoct. Korma kxomera cHOBa  OTCTymaer B XOJOA-
Hele [yOuHsl CONHEYHOM  CcHCTEeMBI, BCE 3TO  HCYe-
3a€T, ¥ OCTAeTCs JIUIIb HHEPTHOE SIPO.

EnuncTBeHHass ~ spkas ~ KoMmeTa,  KOTopas  HOSBIS-
eTcd  peryjasipHo, — O3To Komera [lamres  (Ha3BaH-
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|. BeedeHue 8 aCmpoHOMUIO

Hassk B 4YECTb BTOPOrO KOPOJIEBCKOI'O  acTpoHOMa  OJI-
Monma [ames); oHa  BO3Bpamaercss  4yepe3  KaKiable
76 ner, w nociexHuii pa3 Hauecna CoNHILy — BU3UT
B 1986 romy. [lelicTBUTENBHO  SIpKME€  KOMETBI  HMMe-
I0T  3HauUTeNbHO  Oonee  joirue  Iepuoasl  oOpare-
HUsI, II0O9TOMY MBI HE MOXEM IIpeJcKa3aTb HUX IO-
SIBJICHUE.

BpemMs  oT  BpeMeHHM  KOMETBI  «IOTHOAOT»,  Kak
3T0 mpomzomwio B uwie 1994 roma, korga  Kome-
ta Iymeiikepa — JleBu-9 croakuynace ¢ FOmwure-
POM U ObLIa MOTHOCTHIO YHUYTOXKECHA.

3ameTsTe, 49TO KOMETEI JBIDKYTCS JTAIIEKO 3a
npeaenaMu 3eMHOMU aTMochepsl u yAaJIeHBI Ha
Oonpmme  paccrosHUs.  [loaToMy — ecmd BBl BHJUTE

CBETAINMICS ~ TpeAMET, KOTOpPHI  3aMETHO  IIepeMenia-
eTcsl, TOKa BBl CMOTPHUTE Ha HEro, TO JTO HE MO-
JKET OBITh KOMETOIA.

IMyremectBys B  Kocmoce, KoMeTa  OCTaBIsIET  3a

coboit JUTUHHBIN cien u3 YaCTHIL KOCMHYECKOHN
neutd.  Ecim  omHa W3 TakKUMX ~ YacTHMI[ IIONAJgaceT B
BEpXHHUE cIIOn aTMocQepHl, OHa HayMHaET crai-

KHUBATbhCA C qacTunamMu BO3ayXa, 6BICTpO HarpeBa-
€TCcad U Cropacer, MOpo4YepTHB B Hebe CBCTAINYIOCA  JIU-
HUIO, KOTOPYIO MBI Ha3bIBaCM METCOpOM nim «I1a-

Jaronein 3BE3/1011». Takum o0pazom, «Tajamas
3Be31a» HE  HMMeeT  abCOJIOTHO  HHKaKOW  CBA3M  C
peaTbHBIMU 3BE3/aMHU. 3to KPOIICUHBIN KyCOYeK
KOMETHOTO BCIIICCTBA, 00BIYHO MCHbIIIE OynaBou-
HOM TOJOBKA. MBI BHIMM €ro JHIIb B  IOCJIEIHHE
HECKOJIBKO CEKYH] ero CYyIIECCTBOBAHHS, Tpex/ie

YeM OH IIOJHOCTBIO  CTOpUT, OKOHYMB CBOE  IIyTe-
IIeCTBHE K 3eMJIe B BHJIE MEIbYalIlleH IbIIH.

Bonee kpynHble Tenma, He CBSI3aHHbIE C  KOMETa-
MH W  CHOCOOHBIC  TPOWUTH  Yepe3  IUIOTHBIC  CIIOH
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TATPUK MyP

aTMoc(epsl 6e3 MOJIHOTO Cropasus, Ha3bIBAIOTCSA
METEOPUTAMH. Hexotopeie METEOPUTHI npu naje-
HUHI o0paszyror KpaTephl; Hampumep, ApuzoHckuit

kpatep B CIIIA, ©0e3 coMHeHus, o0Opa3oBajJicsi B pe-
3yJbTaTe METEOPUTHOTO yaapa Ooee 5000 ner
Haszal.

MeTeopuThl  MOSBJSAIOTCA W3  I0SCa  acTCPOMIOB, W

B CYILIHOCTH, HET HUKaKOH Pa3sHUIIBI MEXKTY

KPYITHBIM METCOPHTOM u MEJIKUM acCTEpOUIOM;
9TO  JIMIb ~ BONPOC  TEPMHHOJIOTHH. 3a  mocneaHue
TOJIBI HECKOJIbKO KpPOIIEYHBIX acTEpOUJIOB, Kax-
b1  3HAYUTENbHO  MEHbIIE  MWIM B  [ONEPEUYHHUKE,
IpoJleTeJd  MHMO  HAac  Ha  PACCTOSHUHM,  HAIOJIOBU-
HY MEHbILIEM, YeM PaCCTOSIHHUE OT 3emiu 10
JIyHsI. Huametp OJIHOTO u3 3TUX KOCMHUYECKUX

«KapIHKOBY» cocTaBisul He Ooiee 30 pyToB* .

Ecnmn  ©He  cumrtare  IlmyroHa, mIaHeThl — JIBHXKYTCS
Bokpyr CouHia MPaKTHYECKH B OJTHOM IUIOCKOCTH,
MIO3TOMY €CIIH MBI HapHUCyeM CXeMmy ConHeuHOM
cucreMbl Ha  Jsmcre  Oymarm, To  OyJaeM  Hejaleku
OT HCTHHBL.

OTO HE OTHOCHTCS K KOMETaM WIIM  acTepOUJIaM.
Hexoropele  xomersl  BooOme  ormbator  ConHue B
oOpaTHOM HampaBICHWHM; OJHOW W3 HHUX SBJISETCA KO-
mera lamnes. Kpome  Toro, cymectByer  OrpoMmHas
Macca BEIIIECTBA, TOHKO paccestHHOTO o BCei
TJIOCKOCTH TUIAHETHOM CHCTEMBI. OHo CTaHOBHUTCS
BUAMMBIM  TIPH  COJHEYHOM  OCBEIIEHMH M  CO3JaeT
HEXKHOE  CHsSHHME,  KOTOpOe MBI  Ha3plBaeM  30]ua-
KaJbHBIM CBETOM.

B  mepByto ouepenp mogu  oOpaTWiIM  BHHMAaHHE
Ha IUIAHETHl  TOTOMY, YTO, B  OTJIMYME OT  3Be3J,

*1 ¢yt pasen 0,3 m.
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1. BBEAIEHWE B ACTPOHOMUIIO

OHM  H3MEHSIOT CBO€  TIOJOXKEHHe Ha  HebocBoge B
TeYeHHe CyTOK. B cymHOCTH, caMO0 CIIOBO  «IIaHe-
Tay O3Hauaer «CTPaHHULIAY. 3Be3abl  TaKk  JalieKu
OT Hac, 4YTO UX OTAEIbHbIE MIM COBOKYIHBIE JIBU-
JKeHMsI ~ O4EeHb  HE3HAuuTeNbHBl, M  PUCYHOK  CO3BE3-
JUM  KaxeTcs HEeU3MEHHBIM B  TeUeHHe MHOTMX  Io-
KOJIEHUI.

Ber  Moxere cecth B MaliMHy BpeMeHH [epOep-
Ta Yamica M OTHPaBUTBCA BO  BpeMeHa  Bumbrens-
ma 3aBoeBarens, MOmus Ilezaps wumm  npaxe [omepa:
CO3BE31IMs  BCE  pPaBHO  OyAyT  INpakTHUECKH  TaKUMHU
’Ke, KaKk Mbl WX BHIUM  Temepb. TOJBKO  YIEHBI
ConneuHoi CUCTEMBI COBEpPILAIOT 3aMETHBIE nepe-
MemeHnss Ha ¢QoHe 3Be3gHOro Heba, HO gaxe Coun-
Hie, Jlyma ©  OCHOBHBIE IUIAHETHI CTPOrO  MpHUIEP-
KMBAIOTCI  HEOECHOro  mosica, KOTOPBIH MBI  Ha3bIBa-
eM 30IUaKOM.

CosBesnus, KOTOPBIMH MBI ceifuac MOJIb3yeMCS,
JOCTAINCh  HaM 1O  HAcIEACTBY OT  JPEBHUX  Ipe-
KOB.

IlTonemelt, mocienHui  BENMKUM  aCTpOHOM  KJiac-
CHYECKOM  D3I0XH, cocTaBMJI  cmucok w3 48  co-
3B€3AMH, M BCe OHM JO CHUX [Op COXpaHWINCh Ha
HallMX  3BE3JHBIX  KapTax, XOTd WX TpaHUIbl  ObI-
JI N3MEHEHBI U 100aBIICHbI HOBBIE TPYIIIBL.

I'peueckue Ha3BaHUs, JIATUHU3NPOBAHHbIE JUIst
ynoOCTBa,  YBEKOBEUMBAIOT  HaMsATh O  MHUQOIOTHYEC-
KX Oorax W  TeposXx, HMeeTe C OKMBBIMH  CyIle-
CTBaMHU u HEMHOTOYHCIICHHBIMU HEO/TyIIEeBICHHBI-
M npeameramu. Tak, Ha Hebe ectb OpuoH (0XO0T-
HUK), I'epkynec (nerennapHbIit repoi), bonbias
Mengemuua  (Benmkas ~ Mensenuna), Temeny  (Beik) u
IpyTHe.
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HaBepHoe,  caMbpIMM  M3BECTHBIMH  CO3BE3JHSIMH B
CEBEPHBIX CTpaHax  SIBJISIOTCS Bonbmas Mengeauna
n  Opunon. OO0Oa OHM  UMEIOT  YETKHE  OYEPTaAHHMS:
Bonbmas Mensemuiia HUKOTJa HE 3aX0JUT HaJ
bpuranneit, ©Ho OpuoH He BHAEGH OONBIIyIO  YacTh
mera, Tak kak CoysHIE B 3TOT MEPUON  PACIOJO-
JKEHO ~ CIMIIKOM  OJM3k0o K  HeMy Ha  HebocBoje.
BaxHO TNOMHHMTH, 4YTO Ha3BaHUSI W PHCYHOK CO3BE3-
IUii  Ha caMOM Jlele HHYero He 3HayaT, TaK Kak
OTJCNIBHBIE  3BE3Ibl  HAXOAATCS  HA  Pa3sHOM  PaccTos-
HUM OT Hac, W Mbl Kak Obl HaOJIOIaeM Tpexmep-
HYIO KapTHUHY, CIPOEILMPOBAHHYIO Ha JIByXMEPHYIO
IUTOCKOCTb.

MeX3Be3IHbIC ~ PAcCTOSHUS TaK  BCIUKH, YTO  OOBIU-
HbIC CIOWHWIBI WM3MEPCHHs, TaKWe, KaK MM U  KU-
JIOMETPBI,  CTAHOBSTCS  HENpHEMJIEMO  MEJIKMMH  (TOu-
HO Tak ke Obulo Obl HEJerno U3MepsATh PACCTOSIHUE
mexay JlonmoHom HLIO-ﬁOpKOM B JA0lMax  Wiu
cantuMeTpax). K cuactplo, mpupoja jaia  Ham  BO3-
MOYKHOCTh BBIOODA.

Cser He nepeMeIaeTcs MI'HOBEHHO); CKOpPOCTh
ero pacopoctpaHeHusi cocrasmsger 186 000 wmwip B
CeKyHIy, IO3TOMy 3a TOJ OH MOXET IpPeoJoJeTh
mpumepro 5 880 000 000 000, wumM OKOJO ILIECTH
TPWUIMOHOB ~ MMJIb. OJTO  pacCTOSHHE  Ha3bIBaeTcsi  CBe-
TOBBIM  roaoM. bmwkaiimas k  ComHiy  3Be3na  Ha-
XonuTcs Ooylee 4YeM B UETHIpEX CBETOBBIX Trojax oOT
Hac. Paccrosume ngo  IlonmspHOi  3Be3mbl  COCTaBISIET
680 cBeToBBIX JeT; a0 Purens, spuaiimieid 3Be3gpl B
cozge3nuu  Opuona, mnpumepHo 900  CBETOBBIX  JI€T.
OTrcroga  cimemyer,  4YTO  KOrJa MBI BBIXOJAMM 34
IIpeEIb CoirHeqHOM CHUCTEMBHI, HaIa KapTHHA
Bcenennoii Hen30exHO ycrapeBaer.
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1. BBEAIEHWE B ACTPOHOMUIO

Mel BUJIUM Purens TaKuM, KaKUM OH ObUI
900 ser Hazam, W ecam OBl OH BIpYr TOrac, TO
MBI OBl He Yy3HaM 00 oJToM eme depes 900 er.
C gpyroit  ctopoHsl, cBer ComHma gocTuraer — 3eM-
qu  Jumb  3a 8,6 MHHYTBI, a pacCTOSIHME OT 3eMiH
1o JIynsl paBHO 1,25 cBETOBOM CEKYHABI.

Crour eme pa3 oOpaTHTh BHHMaHWe Ha  TOT
¢akT, dYTO 3BE3ABI B JIIOOOM  CO3BE3IMM HE  HMECIOT
KakoH-mubo  peambHOHM  CBS3M  JAPYyr C  JAPYIrOM:  OHH
MIPOCTO PacCIIONOKEHBI B TpaHUIax MIPOU3BOJIEHO
BBEIOPAHHOTO yYacTKa HeOOCBOIA.

B co3sesmum  OpuoHa, Hampumep, JByMs  sipyaii-
MU 3BE3/1aMU SIBJISIFOTCSI OpaHXEeBO-KpacHast Be-
TeNbrense u OenbIit Purens. Bberensbreiize Haxo-
nutcss Ha paccrossHuu 310  cBeTOBBIX JIeT OT Hac, a
Purenb  — 900 cBeTOBEIX JIeT. TO O3HAYaeT, 4YTO
berenbreiize  ymanena or Purens Ha  Oonbiiee  pac-
crosaue, uYemM ot ComHima, ®W ecam Obl MBI  HMEIHU
BO3MOXHOCTb HaOmIOmaTe  9TH  3BE3OBl W3 JPYro
Toukn B  raybokom  Kocmoce, T1O0  berenmsreiize u
Purenr  BmomHe MormM OBl HAXOMUTBCS  HAa  MPOTH-
BOMOJIOXKHBIX CTOpOHAaxX 3BE3/IHOTO HeOa. daxTH-
YECKH, Ha3BaHMA  CO3BE3AUH  abCONIOTHO  HHUYEro  He
3Hayar.

JpeBHUEe KHUTaWIBI W  CTUNTSHE WMETH  COOCTBCH-
Hble co3Be3aus. Ecim  Obl MBI clleJoBalid  JIpEBHe-
eTUIETCKONH  cucTemMe, TO Ha  HeOe  TMOSIBIINCH  OBI
co3Besnmus  Komkum w  [mnmomorama  BMecto  Maroit
Mensequubst  u  Tempua, XOTs, pa3yMeeTcs, OHH  COC-
TOSUTH OBl U3 TEX YK€ CaMbIX 3BE3]I.

OTOT MNOpUHUOMO  JEHCTBYET W MO  OTHOLIEHUIO K
«OJTy K TAIOTIIAM IUTAHETaM. Korna MBI TOBOPUM,
Hampumep, 4ro Mapc  «uaxomurca B Tembue», TO
Ha camMoOM Jelieé HMeeM B BHIy, 4TO IUIaHETa BH/I-
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Ha Ha (OHE CodYeTaHWs 3BE3], KOTOPOE MBI HAa3bI-
BaeM  co3Be3aueM  Tenmbla,  XOTS  3Be€3Abl B OTOM
rpymnmne He WMMEIT HHKAKOW CBA3M Jpyr C  JPYroM
U HAYYTH HE  HANIOMHUHAIOT  HACTOSIMICTO  ObIKA  WJIH
mo00e Ipyroe )KUBOTHOE.

XOT  PUCYHOK  CO3BE3[Uil HE  IPETepIEeBacT  BU-
JUMBIX ~ TEPeMEH B  TCYCHHE  MHOTUX  BCKOB,  OHH
HE  SBJSIFOTCS ~ a0CONIOTHO  TMOCTOSHHBIMH.  3BE3ABI  HE
¢ukcupoBansl B KocMoce; OHHM  JOBHXKYTCI BO  BCe-
BO3MOKHBIX HATIPABJICHUSIX, c pazHoit CKOPOCTEIO,
W JUIIb WX  OTHAJCHHOCTh  CO3JaeT  WUTIO3HI0  ME[-
JICHHOTO  JBIDKEHHWsS  (TOYHO TaK  Ke, KaKk  pPCaKTHB-
HBII  caMOJeT, JBWXKYyIOWics Ha QoHe OO0JNIAaKOB, Ka-
XKeTcs  ropa3no  Oojee  HEMOBOPOTIMBBIM,  YeM  Jiac-
TOYKa, IepeJeTamolias ¢ JepeBa Ha JepeBo). Pucy-
HOK  CO3BE3[Mii  TOCTCTICHHO  MEHSACTCS, ©  eCIu OBl
MBIl ~ MOTJIM  BEPHYTBCA B  MPOIUIOE,  CKaXeM, Ha
MATBACCAT  THICSIY  JIET, HOYHOe He0O  MOKa3aioch Ol
HaM IOYTH HE3HAKOMBIM.

Harme Conniie BXOJIUT B  3BE3JHYIO CUCTEMY,
KOTOpYIO MBI Ha3bpIBaeM TanakTuxoit Mieunslit
IMyte. TamakThka COCTOMT TPUMEPHO W3 CTAa  MHJI-
JMOHOB  3Be3d, oOpasyrommx  ¢opMy, KOTOpPYyl  OOBbIU-
HO CpaBHUBAIOT C JIBOSKOBBINYKJIOM JuH30iM. S mpen-
MOYUTAD  CpaBHUBaTh €€ C  SUYHULIEH-TIIa3yHbell U3
JIBYX OTJICITEHBIX STHIIL, COCJIMHEHHBIX c TUIOCKOM
CTOPOHBL.

Conmxne, BMecTe ¢ 3emied U JApYyrMMH  IIJIaHe-
TaMu ConHeuHoOM CUCTEMBI, PacCIIOJIOKEHO HEBJa-
JIeKe OT TJIABHOW  IUIOCKOCTH  [amakTWKK, HO  Bja-
JU  OT ee IUEeHTpa, KOTOPbI  HAXOMUTCS  TOYTH B
30 000 cBeroBelx Jer or Hac. Juamerp I'amakTu-
ku coctaBnser mpumepHo 100 000  cBeToBBIX  JIET.
Korma wMbl  oOpamiaeM  CBOW  B30p  BOOJb  TalaKTH-
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7. BBEAEHWE B ACTPOHOMWIKO

YECKOM  IUIOCKOCTH, TO  OJHOBPEMEHHO  BHUAMM  MHO-
JKECTBO 3Be€3[l IOYTH B OJHOM U TOM K€ Hampas-
JICHUU. NmMeHHo  oHH oOpasyroT  MieuHsIi ITyTs,
S9TOT  MpPEeKpacHbId  CBETALIMICS  MOsSC,  KOTOpbIM  Ti-
HETCS 4Yepe3 HOYHOe Heb0O OT OJHOIO TOpPH30HTa K

JIPYroMy.

Mneunsrit ITyts COCTOUT u3 3BE3, KOTOpBIE
KaXyTCst Tak TECHO CKy4EHHBIMH, 4TO BOT-BOT
CTOJKHYTCS JApPYyr C JPyroM, HO 3TO OMNATh-TaKH 00-
MaH4UBOE BII€YATIICHUE. 3Be3/bl pa3aenceHsl or-
POMHBIMH  pPacCTOSHHMSIMM, M 1O  KpailHel  Mepe B
CHHUPANBHBIX pykaBax lNanaxTuxu IpsIMbIE CTOJIK-
HOBEHHUS IIPOUCXOAT OUEHb PENKO.

3nech u TaMm MBI oOHapyXnBaeM 3BE3/IHBIC
CKOILICHMUS. Hexotopple M3  HHUX  HMEIOT  DBIXJIYIO
CTPYKTYPY U  HeIpaBWiIbHYyI  (GOpMy, Jpyrue  CHM-
METpU4YHble W [apooOpasHele.  HambGomee  3HameHH-

TBIM U3  PAacCeSHHBIX  3BE3JHBIX  CKOIUICHUH  SIBJISIFOTCS
IMnesner, wm  Cemp  CecTtep, cusoUe€ B  HOYHOM
Hebe ¢ mo3mHed ocenn g0 panHeid BecHel (B Ce-
BepHOM  modymapuu, a B IOxHomM — ¢ paHHell
BeCHbl 10  mo3gHed — ocenm).  lllapoBble  CKOIUICHHS
ropa3go  Ooyee  yHOpSIOYEHBI M MOTYT  COJEpPXKATh
JI0O MIJITTMOHA 3BE3/.

B lanakruke TaKxke MOXHO HaWTH o0aka
MEX3BE3HOIO0 Ta3a W  IbUIM, HW3BECTHbIE  Kak  Ty-
MaHHOCTH. Hemnuorue u3 HUX BUJTHBI HEBOOPY-
JKEHHBIM  TJa30M, HO  €CIM  BOCHOJb30BaThCS  Telle-
CKOITIOM, ux KOJIMYECTBO 3HAUUTEIHHO BO3pacTaer.
TyMaHHOCTM —  3TO  KOCMHYECKHE  «POJWIbHBIE  JIO-
May», TJE¢ HOBBIE 3Be3Abl  (DOPMUPYIOTCS U3  TOHKOTO
MEXK3BE3IHOTO BELIECTBA. OkoJo OATH  MWLIMApJ0B
ger Hazan Hame ConHue 3apoAWSIoOCh B OJHOM U3
TaKUX TYMaHHOCTEH.

23



TATPUK MyP

Hama Tamaktuka HH B KOEM ciy4yae He SIBIISIET-
c1  enuHCTBeHHONH. C  MOMOINBIO  COBpEMEHHOTO  000-
PYIOBaHUS  MOXHO  OOHapy)XHTh 1O  MCHbBIIEH  Mepe
MWUIMApA  JPYIHX  TajakTUK, HO BCE OHU  HAaXOJIAT-
Cc1 Ha OrPOMHOM pacCTOSIHMM OT Hac. Jlumb HEMHO-
THE  PACMONOXKEHbl B  Tpefeiax  MWUIMOHA  CBETOBBIX
net ot CoJHIa, a OOJIBIIMHCTBO €Ile JablIe.

Camoii  m3BecTHOM  I'amakTMKO B CeBepHOM  He-
O0c sBiusercs OoJyibllias COUpaidb B CO3BE3NUU  AHIpO-
MeE/IbI, CMYTHO BUAMMAs HEBOOPYKEHHBIM raa3oMm,
HO JIETKO  pa3iuuuMas B  OuHOKIb. OHa  HaXOTUTCS
B 2 200 000 cBeroBeix romax or ComHia #u  00Jb-
me Hamed [ajgakTMKM  Kak 1O  BEIMYMHE, TaK U
M0  KOJHMYECTBY  3BE3MI. B  Temeckonm = BUAHO, 4TO
OHa WMeEeT ChupanbHylo ¢GopMy, U OTO HE YIUBHU-
TEJIbHO: CYILIECTBYET MHOECTBO CIIUPATBHBIX ra-
JIAKTHK, BKJIIOYas U Hally.

Ecim 6B MBI MOTM TOCMOTpPEeTh Ha Hamry [a-
JIAKTUKY «CBEPXY» WU «CHH3Y», ee CITUPATBLHOE
CTpOEHHUE cpazy crajuo OBl 3aMETHBIM. CouHiie
pacmoyiokeHo  OJM3KO K  Kpaw OJHOTO U3 e¢  CIu-
paJbHBIX PYKABOB.

Haxe Tl'anakTuka AHJpoMensl  SIBISIETCA CpaBHU-
TeIbHO  ONU3KMM  CcOCeoM, a  OOJBIIMHCTBO  Tajlak-
TUK TaKk OTJAJIEHO OT Hac, 4YTO OHHU KaxyTcs elBa
3aMETHBIMHU.

Ceroguss MBI 3HaeM O CYIIECTBOBAaHUM  TaJlak-

THK, KOTOpbIE ~ HAaxXoIsITCS  Ha  PacCTOSHHUH Gonee
10 000 000 000 cBeToBBIX J€T OT HAac, IOITOMY
MBbI BUIUM ux TaKUMHU, KaKuMu OHHU 6])1.1'11/[ B

Hopy oHocTH BeeneHHoi.

Mbl  Takke ~ 3HaeM, YTO  BCE  TaJaKTHKH,  KpoO-
Me  TeX, KOTOpble HAaxXOAATCA B  HaIled  <«JIOKajb-
HOI» Tpymme, YOAIAOTCA OT HAC — M 4YeM Jallb-
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1. BBEAIEHWE B ACTPOHOMMUIO

e OHM  HAXOAATCsA, TEM  BBIIIE  CKOPOCTh  yOera-
HUs. OJTO HE O3HayaeT, 4YTO MBI HENOMYJSIPHBI  BO
BcenenHoit  wim MMeeM  TIPUBHJIETMPOBAaHHOE  II0JIO-
KCHHUE.

Bcemennass B menoMm  pacmmpsieTcs, M Kaxkzaas
rpyIIa rajlakTHK OTJAISETCS OT BCEX OCTAJIBHBIX.

Kak Bemnka  BcenmeHHass ® Kak  OHa  3apoju-
nace? Oro HanOoIee (dyHIaMeHTabHbIC BOIIPOCHI.
51 BepHychb K HMX  OOCYXIEHHMIO TIO3AHEE B  ITOH
KHUTC, HO ¢JBa JIn cMmory JaTb YAOBJIETBOPUTECJIb-
HBII OTBET.

Bce, d4ro MBI MOXeEM cKazaTb,— 3TO TO, HYTO
Bcenennas B (S5 HBIHCIITHEM BUJIC HE MOXKET 6I)ITb
crapme 20  MWuUIMapAoB  JIeT, a  BO3MOXKHO,  3Ha-
YUTEJFHO  MOJIOXKEe. MBI ~ MOXEM  YCTaHOBHTh  TIpe-
Ienbl g pa3MepoB  BUAuUMOM  BceneHHON, HO  KTO
3HAET, YTO CKPBIBACTCS Jajblie?

Hapnetrocs, aTa «HebecHast MEPEKIINUKAY ObuTa
MOJE3HOW Uil Bac; B KOHIE KHHTM TaKkKe HMMEeTCs
CrnoBapb, KOTOPBIM  MOXHO  BOCHOJB30BAaThCS B JIIO-
6oii  wmoment. Ho  3mece  cmemyer  cmemath  emme
OIHO  3aMeyaHHe. 3a  IOCleJHHE COpOK JIeT  JIFOJIU
MHOTO pa3 chopammBaau MeHs: «Yrto  cioydwsiock  co
3Be3gamu?  Panpme oHm  ObUIM  ropazno  sipue,  4eM
Tenepb; HEYXeln OHU TIOTYCKHEIHN ?» Pazymeerecs,
JIe0 He B TOM, 4YTO 3Be3/lbl MOTYCKHENM — IIpocC-
To Hame HebO cramo ropa3mo sipue. MoriHoe  Hc-
KYCCTBEHHOE OCBeEIIICHHE oTOpachIBaeT 3apeBo Ha
HeOOCBOJ, U «CBETOBOE  3arpsi3HEHHE»  INIPEBPATHIIOCH
B O4YeHb Cephe3Hyl0 mpolieMy, MpUYeM HE  TOJIBKO
JUISL aCTPOHOMOB.

K coxanenuro, roaM, OKMBYIIME B  TOpPOAax WX
IUIOTHO  HAaceJeHHBIX  paloHax, B  JIy4lleM  ciydae
MOTYT  YBUIETh  JHIIb  OyiegHOEe  momoOme  HacTos-
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TATPUK MyP

Imero 3Be3MHOro Heba W JIMIIGHBI  KpacoTel  Mied-
Horo [lyTu.

[MpeanmpuauMatoTess  ycwimst  anst OopeOBI ¢ 3TOH
npobnemoii.  HempaBnma, 4T0  acTpOHOMBI, Kak  T'OBO-
pAT  HEKOTOpBIE  JIIOAW,  XOTAT  BBIKIIOYHTH  CBET»,—

B COBPECMCHHOM MHpE, C yCTpamaruum KOJIN4e-
CTBOM npaBOHapaneHI/Iﬁ, Xopouio OCBCIICHHEBIC
yJIinabl HUMCIOT KNU3HCHHO BaXHOC 3HA4YCHUC. He-

O6XOﬂI/IMO cAciiaThb Tak, YTOOBI CBECT OBLI HalpaB-
JICH BHU3, a HC BBCDX, u B 3TOH obactu Yxke
JAOCTUTHYT OHpCHeJ’ICHHHﬁ mnmporpecc, HO npeacToOUT
€€ MHOI'0O€ CACIIaTh.



BPALLEHWE HEBOCBOJA

Jlerko  mpenctaBuTh  cebe, UTO MBI JKMBEM ~ Ha
HEMOJABIKHOM M Iulockod  3emiie, HO 3TO, pa3yMe-
eTcsi, COBCEeM He Tak. 3eMJjsl  COBepulaeT  IOJIHBII
000pOoT BOKPYr cBoel ocu 3a 24 wdgaca U JOBIDKETCA
Bokpyr ConHua co cpeaHeit ckopoctero 66 000 Muib
B yac, a camo ConHue JBWXKETCS BOKpYr  LEHTpa
lanakTukn co ckopocTeto okono 130 mMume B ce-
KyHJy ¥ yBJIEKaeT Hac 3a COOOH.

3emuss  nBwkercs  Bokpyr ConHuma He  COBCeM IO
OKPY>KHOCTH; o/I00HO opbutam BCEX OCTaJIbHBIX
IUIaHEeT, ee  OopOWuTa  WMeeT  clerka  JIUIMNTHYECKYIO
dopmy, w  paccrosame Mexnay emueit uw  ComH-
nmeM wusMensercs ot 91 400 000 wmume B gekabpe 110
94 600 000 wmunp B wuroHe. Bpemena romga He uMe-
IOT HUKaKkoro OTHOWIEHUS K OTUM u3MeHeHwsM. Ochb
BpaIcHUS 3emin HAKJIOHCHA 1o OTHOIICHHIO K
IUIOCKOCTH ~ opOouTel  Ha  23,5°. B nmexabpe CeBepHblii
MOJIOC ~ HAaKJIOHeH B mpoTtuBomosiokHoM ot ConHna

HalIpaBJICHUU, u B CeBepHOM HOJIyIIapUU CTOUT
3uMa; B uioHe yxke FOXHBIM  MOMIOC  HAaKkIOHEH B
IIPOTUBOIIOJIOKHOM HaIlPaBJICHUU oT ConHua, u

xutean CeBepHOTO MONylapus pagyoTcs JeTy.
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BECHA

3MA \ ___/ NETO

OCEHb

CmeHa BpemeH roga

JpeBHHE  HapoAbl  CUMTald, YTO 3eMIs  OKpyXKe-
Ha  IUIOTHOM W HEBHOMMOW  XpyCTalbHOH  cdepoii,
LEeHTP  KOTOpPOM  coBmajaer ¢  LeHTpoM 3emun. B
HEKOTOPBIX  OTHOMIGHWAX  TO-NIPeKHEMY  OYeHb  yno0-
HO  TpEACTaBIATH 3Ty  3BE3AHYI0  cdepy,  JOmycKas,
YTO  OHa  JCHCTBUTENBHO  BpallaeTcss  BOKPYr  3eMiH
Bmecte ¢  Comuuem, JlyHo#, 3Be3gaMum ¥ IUIaHETa-
MHU. Torma MBI  MOXeM  (HUKCHpOBAaTh  IIOJIOKEHHE
HeOeCHBIX Tel Ha  BooOpakaemMod  cdepe, BO  MHO-
roM Tak xKe, KaK ¢bukcupyem MIOJIOXKECHHE Ha
36MHOW TOBEPXHOCTHM C TIOMOLIbIO IIMPOTEI M  JIOJ-
TOTHI.

IlepBplii  mar  3akaro4aeTrcs B ONPENCIICHUU  IIO-
mocoB  HeOocBoma. OHHM  JiekaT Ha OJHOW JIMHUM  C
OChI0  BpalleHus  3eMJM, Kak [OKa3aHO Ha  PHUCYH-
ke. CeBepHblii HeOECHBIH  IMOJIOC TOYTH B TOYHOC-
TH COOTBETCTBYET IOJIOKEHUIO SIPKOH [MonsapHoii
3BE3/IbI B CO3BE3IUU Maioi Mensenuiel. Hpyro-
My TIONIOCY TOBE3JI0  MEHBIIEe, U  I0XKHAasg IOJIIpHas

3Be3na, Curma  OkrTaHTa,  TpPyJHO  pa3IuuyuMa  He-
BOOPY)KEeHHBIM ~ TIJla30M — (akT, O KOTOpOM He Ie-
pecratot COXaJeTh LITypMaHBbl, TUIABAOIIHE B

IOKHBIX MOpsIX.
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2. BPALLIEHVIE HEBOCBO/IA

Jlerko moHsATH, uro eciau 3emns  Bpamaercs, llo-
JIspHas ~ 3Be3la  KaXeTcs  HEMOJBIDKHOM  Ha  HeOocBo-
Je, a Bce OCTalbHBIC 3Be31bl Kak OyaTo  Bpama-
oTcss  Bokpyr Hee. Jleno He B ToM, uto llonsipHas
3Be34a  MMeeT  BaKHOe  3HaYeHHe cama 1o  cebe;
oHa o00s3aHa OTUM  CBOEMY IIOJIO)KEHHIO Ha  OJHOM
JUHUH ¢ Ocblo BpameHus 3emnd. Ho »a3Tto He Beer-
Ja  OpIIO  Tak  M3-3a  SABJEHHA, KOTOpOE  Ha3bIBAaeTCs
IpeLeccuen.

3emns — He wupeanbHas cdepa; ee auaMmMerp  IIo
9KBaTOpy cocTaBiser 7926 Muiab, a  MeXIy IOJIO-
camu gumb 7900  mume.  IpaBuramus ConmHuma
Jlynel  Bo3meHCTBYeT Ha 3Ty  JKBaTOPUAIBHYIO  BBI-
MyKJIOCTb, M B pe3yidpTaTe 3€MHas OChb cJerka Io-
KauuBaeTcs Ha  MaHep  BOJMYKA,  3aMEUISIOIIETO  CBOE
BpamieHue.  Bom4ok ~ packauMBaeTcs,  WJIH  «IpPELecCH-
pyer», B TeueHHE HECKOJIbKMX CEKyHJ; 3€MHasg OCb
COBEpILACT MOJHBIN 000poT 32 25 800 JyeT, U 31O

v K ITonsapuoit 3Be3ae

Nontoca HebocBoaa
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TATPUK MYP

03HAYaeT, YTO TIOJOKEHHE HEOECHBIX TIOJIOCOB MeEJ-
JICHHO, HO HEYKJIOHHO MeHsieTcsi. Bo BpemeHa crTpowu-
TCJIbBCTBA CIUIICTCKUX nmupamMujg CCBCpHBIfI IIOJIFOC
HeOOCBO/Ia HAXOAWJICS B paiioHE 3HAYUTEIHLHO Me-
Hee spkod 3Be3nbl, Tybana B co3Be3auu JlpakoHa.
Tenepr oH ormeueH IlonsipHoi 3Be370i, HO HE OC-
TaHerca TaMm, U yepe3 12 000 ner 3Be3mol cesep-
HOro Tmoiroca Oyaer Bera B cosesgum  Jlupsl,
OJlHA U3 sIpUYaiIInX 3B€3/]] HA HOYHOM HeOe.

Mpeueccus 3emHow ocu,
umkn 25 800 net

Ocb BpaLeHusi

MnockocTb aKNUNTUKN

Cxema npeueccuu
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2. BPALLIEHWE HEBOCBO/IA

Breicora HebecHoro rmojroca  HajJ ~ TOPU30HTOM  3a-
BUCUT OT IHMpOTHl HaOmonmeHus. K  mpumepy, ecnu
yron Ha llomspHyto 3Be3ay coctaBmsier 60°, TO BB
3HaeTe, YTO HAaXOJWUTECh Ha  IIECTUAECSITOM  TIpanyce
CeBEpHOM IUPOTHI — 93TO0 mnpuMepHo mupoTa CaHKT-
[erepOypra. (1  Heckonmpko  ympomard  OOBsSCHEHHE,
npeanonaras, urto [lomsipHas 3Be3jga  HAXOOUTCS  TOY-
HO Ha ceBepHOM momoce HebocBoma.) Ha  skBarope
IMonsiprass  3Be3ma  Oy#eT  HAaxXOAWTbCS  HAa  TOPHU3OHTE
(0°), a B IOXKHBIX LIMPOTaX ee BOOOIIE  HEeNb3s
yBHIETh, W HaM [PUXOJUTCS HMETh JIeI0 C  HEB3-
pauHoii curmoi OKTaHTa.

Ecnu 3Be3/la  PAcHoJIOKeHa  JI0CTaTOYHO OJIM3KO
K HeOECHOMy TONIOCY, OHa  Ha3bIBACTCS  LUPKYMIIO-
JMApHOM  (He3axoJsmiei); 9TO  O3Ha4yaeT, 4YTro OHa  BCE
BpeMsi ocraercsi Ha HeOocBome. Jlms mpumepa  pac-
cMoTpuM  co3Be3nue  bompmoit  Measenunsl. OHO  Ha-
XOAUTCS Ha  JajdbHEM ceBepe HeOocBoJa M HHUKOT/A
He 3axomurT Hax  bpuranmeil, a mpocro  Bpamaercs
BOKPYT T0JTI0Ca (CM. PHC.), B TO BPEMsI KaK 3Be3-

NonsapHan
ape3aa

Cxema aBuKeHuA LUPKYMNONAPHbIX cossesp,uﬁ
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TATPUK MYP

nma Peryn B cos3Besguu  JIbBa, pacmojio>KeHHas — Jallb-
me OoT HeOSCHOr0 TOJNIoCa, TPOBOAWT  YacTh  CBOECTO
24-9acoBOTO LUKJIa HIDKE TOPU30HTA. Ecamn BBI
momajere B Ooliee  IOKHBIC  INUPOTBL, TO  OOHapy-
JKHTE€, 4YTO  co3Be3gue  bombinod  Measemuisl  0OJIb-
me He SBISIeTCS  UUPKYMIOJSPHBIM, 3aTO BBl MOXe-
T€ BUIETb 3BE€3[bl, KOTOpbIE HaXOAATCA  JalleKo  Ha
IOTe W HUKOT/Ia He BOCXOAT Haj bpuTtanueii.

3eMHON  9KBaTOp JAENUT TUIAHETYy Ha JIB€  4YacTH,
a  HeOecHBIH  JKBaTOp  JenuT  HEOO  MOMONaM:  3TO
MPOCTO  TPOEKLHs  3€MHOr0  DKBaTopa Ha  HeOECHYyIo
chepy. Ha 3emne mmpora ompenensercs Kak - yIJo-
BOC paccTossHHe HaOdromatens K CeBepy WIH K IOTY

oT 9KBaTOpA, u3MepsieMoe oT LEHTpa 3eMHOTO
miapa. Tak, Jlonnon pacronoxeH Ha MATBAECAT
IepBOM  Ipajgyce CeBepHOW  mmpoThl, AduHEI — Ha
TPUILATD BOCBMOM rpagyce CEBEpHOU HIUPOTHI,
JapBuH B ABCTpanMM — Ha  JIBEHAAUATOM TIpaigyce
OkHOM  mmpoThl, Keiintayn — Ha  Tpuaumath  4er-

BEPTOM  TIpajayce  IOKHOW  IHMpPOTB, U  Tak  Jajee.
OueBHUAHO, YTO HA  CEBEPHOM M  IOXKHOM  IIOJIIOCAX

IMpoTa COCTaBIIsAET JIEBSTHOCTO IpagycoB. YroObt
TOYHO  ONpEAeNUTh  CBOE  MOJOXEHHEe, BaM  HYXHO
3HaTh HE  TOJBKO WIMPOTY, HO W  JOATOTY. 3Jech
HU3MEpeHue TIPOBOUTCS oT 0oBIIOTO TuaMeTpa

3emi, KOTOpBIH  TpOXomWT dYepe3 oba  momroca, a
TOYKOU oTcyeTa  CIYXHT [ puUHBHYCKas obcepBaro-
pus B npuropoie Jlowmona. ITOT MeTON  H3MEpPEHHMs
poarotsl  Obut mpuHAT B 80-x  romax  XIX  Beka,
Korzaa MEKAyHapOIHOE coriacue JOCTUTAJIOCh ro-
pasJio jierde, 4eM B HaIllH JHU.

Tenmeppr  nmaBaiite BepHemMcst K  HeDecHOil  cdepe U
OTIpeIeTINM 9KBUBAJICHTHI HINPOTHI " JIOJTOTHI.
CkioHeHME  —  3TO  YIJIOBOE  pACCTOSHHE  3BE3[bl
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2. BPALLIEHWE HEBOCBO/IA

(umu  gpyroro  HebecHOro Tena) K IOy WM CeBe-
py or HebecHoro okBatopa. K mpummepy, OHO co-
crapisger 39° k cesepy, wmm +39° gms Berm u 53°

k tory, wm -53° gngs  Kanomyca B co3Be3auu
Kuns. (51  cHOBa  moOJB3ylOCh  OKPYIJIGHHBIMH  IH(-
paMu;  Hacrosilee ~ 3HaueHWe s Berm  cocraBisier

+38°47°017.) Orot HeOeCHBIN SKBUBAJICHT LIUPOTHI
HE  MpEeACTaBIseT  HHUKaKUX  MmpobieM, HO  DKBHBa-
JIGHT  JIOArOThl  TOpa3lo MEHEe  OuUeBHJCH, YeM  MO-
JKET MoKa3aTbCs Ha MEePBbIil B3I,

CeBepHBIA HeOECHBIN MOJIOC

"DKIUINTHKA

FOxHBI HEOECHBIN MOJIOC

HebecHasa cdepa
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TATPUK MyP

I'ogoBoit myte CosHma mo  HeGOCBOLYy — HasbIBaeT-
cs  DKIMNTUKOW; €€  MOXHO  ONpeAeIuTh Kak  Mpo-
eKIMI0 3eMHOW opOutel Ha  HebOecHyro cdepy. Ilo-
CKOJIbKY 3€MHas OCh HakJOHEHa K  IUIOCKOCTH  3K-
JUOTUKA ~ mox  ymiom  23,5° (tounee  23°44°), 10
TaKke yrol MeXIy OKINNTHKOH W HEOeCHBIM  JK-
BatopoM. Takum  oOpazom, ckinonenune CojHnma  Mo-
JKET U3MEHATbCA B Impeaenax oT 23,5° Kk ceBepy [0
23,5° x rry. DOTW TOYKHM HaAuOONBLIETO  CKIOHEHUS
N3BECTHBI KaK TOYKH COJHIICCTOSHUS.

dakruueckue JIaThl COJIHIIECTOSTHUH TIOJIBEPIKEHBI
HE3HAYUTENILHBIM U3MEHEHHSIM HM3-32 0COOEHHOCTEH

\

PaBuonmencrsue /\

DKIUNTHKA

/ DxBarTop
23

\

{0)

JKNMUNTUKA U HebecCHbI 3KBaTOp
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2. BPALLIEHWE HEBOCBO/IA

Hamero KaJjleHJaps, HO OHHM CIBHrarorcss He Ooee,
yeM Ha OauH JAeHb: B 1994 romy JeTHee CoOJIHLE-
CTOSHUE Npunuiock Ha 21 HWIOHA, a 3HMMHEe COJHIE-
cTostHME Ha 22 nekadpsi.

Bo Bpems  cBoero - €XerogHOro  IyTEHIECTBUS  Ha
¢one  3Be3x  ComHme — JgBakAbl  IepecekaeT — Hebec-
HbIII  3KBaTOp: IEpBBIA pa3 IpU [POXoLe C  Hra
Ha ceBep, okoigo 20 Mapra, u BTOpPOH pa3 IpH
mpoxoje C ceBepa Ha IOr, OKomo 23  ceHTIOps. Ot
JiBE TOUKU Ha3bIBAIOTCSA TOYKaMU PaBHOJEHCTBUSL.
OHM He  OTMEYEHBl  KAKUMHU-THOO  SIPKUMH  3Be3ja-
MH, a TIpeleccHs BBI3BIBAET UX MEJICHHOE M He-
YKJIIOHHOE CMeIleHHe, MOCKOJBKY U3MEHEeHUe To-
JIOXKEHUs: HeOecHoro Toyoca  BiIe4eT 3a Cco0oi  HO-
BOE TIOJIOKEHHE HEOECHOT0 IKBaTOpa.

Bo Bpemena /[lpesnero Erunta TOuka  BECEHHe-
rO  PpaBHOJEHCTBUS  Haxogwnack B co3Besguu  OBHa,
U OHa JO CHUX THOp Ha3bIBaeTCd  «IEpBOM  TOUKOH
OBHa», XOTA IIpeLeccus Yyxe [JaBHO IepeMecTuia  ee
B cocemHee cosBesaue Pri0. lMeHHo ee Mbl  OepeMm
KaKk  TOYKY orcyera  JUis HeOecHOTo SKBUBAJECHTA
JIONTOTBI,  KOTOPBIM  Ha3pIBaeTCs  MHPSIMBIM  BOCXOXJe-
HUEM*,

IIpsimoe BOCXOXKAGHUE  Ompefensercs  Kak  YIJo-
BO€  pPACCTOSIHHUE  MEXIy OOBEKTOM M  IepBOW  TOY-
koi OBHa, HO MO POy MOPUUYUH €ro MPEANOYUTAIOT
U3MepsITh HE B TpagycaX, a B EIMHHUIAX BPEMEHU.
W3-3a  Bpamenns 3emiau HeOECHOE TENO BOCXOMUT Ha
BOCTOKE M  3aXOAUT Ha 3amage (KpoMe  LUPKyMIIO-
JIIPHBIX, KOTOPBIE BCE BPEMs OCTAIOTCSI BUJUMBIMH).

* B ACTPOHOMMUH IPSAMBIM BOCXOXIACHUCM IIPUHATO HA3BIBATh yIroJl
MEX]Iy HampaBJeHHEM H3 IIeHTpa HeOecHOM cdepbl Ha TOUYKY BECCH-

HEro paBHOAEHCTBHS U IJIOCKOCTHIO CKJIOHEHHS HeOecHOro rena,—
Ipum. mep.

35



L 5h 54m

|
i
6h | 5h
: + 10—
+7Deg 24 |- -‘/

° Be'\enbreme
=
o]
2 \ OPHOH
o
= 0—
S e

/

/’ @ Purens

HpﬂMOC BOCXOXICHHUC

Mpamoe BocxoxaeHue

Korma oHO [gocTuraer BBICOYAMIIEM  TOYKM  HAX  TIoO-
PU30OHTOM, TO TOBOPAT, YTO OHO HAXOAUTCI B TOUKE
KyJIbMHHAIAU*, Ileppas  Touka  OBHa  KyJIbMMHUDY-
eT Kaxkzaele 24 uaca, XOTd €CTECTBEHHO, JTO  4acTo
MPOMCXOIUT B  JHeBHoe BpeMmsa. [Ipsmoe  Bocxoxnae-
HHEe  HeOecHOro  Teixa  W3MEpseTcss  Kak  IPOMEXYTOK
BpEMEHHU MEXTy KyJbMUHalUEH nepBoit TOUKHU
OBHa uw  KynpMmuHammeidl  oObekra. Tak,  Hampumep,
Anpravp, spkas 3Be3ga B co3Besauu  Opna,  KyJb-
MuHHpyeT wepe3 19 u 51 wMuH nmocine  KyJIbMHHa-
nun  toukn OBHa;  CleOBaTeNbHO, MpPSIMOE  BOCXOXK-
neaue  Anpraupa paBHo 19 u 51  wmumH. Ilockonbky
3BE3/bI 3aHUMAIOT MPAKTUYECKU HEU3MEHHOE o-
JoXeHHe Ha HeOecHOM cdepe, UX HpPIMOE  BOCXOXK-

* HawuBsIcmiee moI0KeHHE MO OTHONIEHUIO K TOPU30HTY Ha3bIBa-
eTCsl BepXHEeH KyJbMHUHALUEH, a HaMHHU3IIEE IMOJOXEHHE — HUKHEH
KyabMuHanue. — Ilpum. nep.
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2. BPALLIEHVE HEBOCBO/ZIA

JICHUEe MW CKIOHEHHE HE MEHIETCI, €eClIM HEe CUYHTaTh
OueHb  Cmaboro  ©KErOJHOTO  CIABWra  M3-3a  IIperec-
cud  3eMHOM ocu, HO koopauHatel  ConHua, JlyHsl
H IUIAHET MEHSIOTCS IIOCTOSIHHO.

3Has CKIIOHEHHE 3BE3/bl, HETPYJIHO MIOHSTH,
MOXXHO JIM  YBHIETh €€ U3 TOro MecTta, TIJIe BBl
HaxoauTecb.  Jlms  sToro  BaM  HEOOXOMUMO  y3HATH

3HAQUEHWE  COMPSDKEHHOH  IIMPOTHI,  KOTOPOE  BBIYUCIIA-
ercsi  TNPOCTBIM  BBIYMTAHMEM  (DAKTMYECKOM  IIHPOTHI
U3 JeBsHOcTa rpaxycoB. Moit gmom B Cencu, rpad-
crBo Cyccekc, HaxOAWTCS Ha IMATHAECAT IEPBOM TIpa-
ayce CEeBEpHOMH IIAPOTEI; CJIE/IOBATEIIBHO, cormps-
xkeHHas mmpora 90 - 51 = 39. Drto o3Hawaer, 4TO
nro0as 3Be3/1a, pacloIOKEHHas K CEBEPY OT CKJIOHE-

CGBCEHHﬁ moJ

Cenon 1

41° 3amagHON JOJITOFH

I'puHBHUCKUH MepUAUaH

FPUHBUYCKUIA mepuguaH
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Husg  +39°, Hukorma He  3axomuT, a Jinobas  3Be3na
K Ory OT CKIoHeHus -39° HuUKOrAa HE  BOCXOAMT
B Hebe Haxm wMouM jgomoM. Sl Bcerma Mory BUAETH
Jene6 B co3Besguu  Jlebenms  (ckimonenwme  +45°),  HO
HUKOI'Za HE BHKY Kanomnyca (cknoHeHUE -53°).
WnBepkaprunn B HoBoit  3emanauu ~ HaXxoAuTCS  Ha
46° rookHOM mmpoTs;; Tam KaHomyc  sBiseTcs  mup-
KyMOOJSIpHOW ~ 3Be3moit, a JleHeO HHKOrJa HE  TIIOKa-
3bIBA€TCS HA HOYHOM Heoe.

Korma ConHme HaxomuTcss K CeBepy OT  HeOECHO-
ro  JKBaTropa, OHO  3aHMMAaeT  LUPKYMIIOJNSPHOE  MO-
noxenne Ha  CeBepHOM  @ojdrOce, M IOITOMY  TaM
HacTyIaer «JICHB) MIPOJIOIKUTEINBHOCTHIO B 1IecThb
MecsiieB.  Korma  ConHume — mepemMermaercss K Ty OT
9KBaTopa, Oejble HOYM HACTYHNAalOT B  BBICOKMX  IOXK-
HBIX  IIMpoTax. B  Hacrosmee  Bpems  pa3pabaTbiBa-
I0TCS TUTaHBI MOCTPOMKHN OoutbIIoN obcepBaropun
mpsmMo  Ha  IOxHOM  momroce: ¢ aCTPOHOMHUYECKOM
TOYKM  3pPEHUsl 3TO  OCOOEHHO  OJIaroNmpHsTHOE  MECTO.
Tam wucciemoBaresld HUKOrO HE  MOTpeBOXAaT —  Ja-
K€  NHUHTBHHBI ~ W30€raloT  3axOJuTh B  ILIEHTPaJbHBIC
obmnactu AHTapKTHKN,— XOTS clielyer NIPU3HATB,
YTO MOTO/IHBIE YCIOBUS TaM JOBOJIBHO CYPOBBIE.

[MonsiTne HebGecHoW cdeppl camo mO cebe  mmojes-
HO, TaKk Kak OHO IIO3BOJsieT HaM (UKCHUPOBATH  IIO-
JOKeHHe OO0BEKTOB Ha  HeOOCBOAE, XOTSA, B  OTIHYHE
OT HamMX TMpPEeJKoB, Mbl  OoJblle HE  BEPHM, UTO
3eMirs OKpy»KeHa MPOYHOI XpyCTaabHOH cdhepoil.



noan CMOTPAT B HEBO

OmuH  3HaAMEHUTHIN aMepuKaHell  OJHaXABl  CKa-
3ax: «Hcropuss — o310 B3mop». OH ommbancs, u S He
JyMaro, 4TO MOKHO BOOOIIE OLICHUTh KaKOH-TO
npeaMeT, He HWMes XOTs Obl  DJIEeMEHTAapHBIX  3HAHUH
0o ero wucropud. Hcropus  acTpOHOMHH  HauyMHAeTCA

BO  BpEeMEHa  HamMX  MEIIEepHbIX  MpeIKkoB, U  ee
ouepK B OJTHOM KOPOTKOH ry1aBe MPECTABISACT
coboii MOUCTUHE TUTaHUYECKYIO 3a1auy, HO o

KpailHeli Mepe s MOry HEMHOrO paccka3aTb O IJIaB-
HBIX MOMEHTaX.

[lepBoHauanbHO  CUHUTAJIOCH, gro  3emis  IJIOCKas
W HemojABWXHas. OTO  OBUIO  JOCTaTOYHO  E€CTECTBEH-
HO — B KOHIE KOHIOB, 3eMis JACHCTBUTEIBHO BbIT-
JSAUT  IUIOCKOM, eclli  He  CcuuTaTh  OCOOEHHOCTel

penmbeda, W MBI HE HCIOBITHIBAEM  ONIYIICHHUS, OyATO
JIBIDKEMCS B MPOCTPAHCTBE c TOJIOBOKPYKUTEITEHON
ckopocthio.  Cumranmocb  Takxke, uyrto  Connue, JlyHa
U 3Be3Opl  ObLIM  CO3JaHBl Kak  ocoboe  OjarojesHue
qist  dgenoBedectBa. (C  TOYUKM  3peHUs  JIPEBHUX  €THII-
TSH, HEOOCBOJ MIPEACTaBIISIT coboit TEJI0 ooruHu
Hyr, w3orHyroii Hax 3emyei B  JOBOJIBHO  HEyH00-
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HOWi mo3e.) HebGo coBepmano 000pOT  BOKPYr  3eM-
JU 32 JBajIaTh dYeThIpe Yaca, YHOCI C CcoOOW  Bce
HeOecHBIC Tena.

Jlumme ¢ pa3BUTHEM ~ NUCHBMEHHOCTH MBI TIOJNY-
gy OoJee WM MEHee  JOCTOBEPHBICE  HCTOYHHUKHU
uHbOpMAMK, HO, CyIsi TIO BCeMy, JIIOAM  pa3iinda-
MU  PHUCYHOK CO3BE3AMHA YK€ TpH THICAYH JIeT Ha-
33l WIM Jaxe paHbie. Mbl TOYHO HE 3HACM, Ka-
KHEe  HApoNbl  BIEPBBIC  MOMBITAUCH  CO3/[aTh  KapTy
3BE3JIHOr0 Heba; 3TO MOTYT OBITh  JPCBHHE  CTHIITS-
HE, KUTAWIbl  WIX  Jake  KUTenu  ocTpoBa  Kpwur.

OnpeaeneHHo MOKHO CKa3arb, 4qTo CyHIE€CTBOBAJIO
HCECKOJIbKO pa3HbIX CUCTCM.
OcHOBHOM AKIICHT, €CTCCTBCHHO, JACIaacsa Ha

Ha6J'HO)IeHI/II/I 3a 3BC3JIHBIM H660M, n B 3TOM oT-
HOIICHUN KUTaNCKHE 3aIlliCH SABJIIAIOTCA Hanboee
I/IH(i)OpMaTI/IBHLIMI/I. Tam BCTPCYHAIOTCA Xopomue OITn-
CaHuA HEOOBIUHBIX (beHOMeHOB, TaKHXx, KaxKk 3aTMC-
HUA n MOSABJICHUC KOMCT, n MPUBOJATCA TOYHBIC
JaTbl —  XOTA KHTaﬁHLI, KOHCYHO, HE€ HMCIU TIpPCa-
CTaBJICHUSA (6] InpuynHax OTUX COOBITHIA. M1 3Ha-
€M, 4To COJIHCYHBIC 3aTMCHHUA TPpOUCXOOAIT, Koraga
CI/ISHOIJ_II/Iﬁ JUCK COHHHa BPEMCHHO NEPEKPLIBACTCA

TEMHBIM, HEBUAUMBIM JTIUCKOM JlyHsr, KHTaNIIBI
NpEeANoYuTaIn  roBOpUTb, u4ro  CojHUE  MOABEPraeTcs
HamnaJeHuIo TOJIOTHOTO JIpaKoHa. EnuHCTBEeHHBIM
CpEICTBOM MIPOTUB 3TOro OBLI CUITBHBIN Iy,

CIIOCOOHBIA ~ HAmyraTh  4yJgoBWINE  (3TOT  METOA  BCer-
na  cpabareiBai). K coxaneHuto, crapas UCTOpHS O

Ka3HU JIByX MIPUABOPHBIX a4CTPOHOMOB, KOTOpBIE
HE CMOINIM  [paBUIbHO  IIPEACKa3aTb  3aTMEHUE,  HE
MOJTyYuIIa JOJKHOM OLICHKHU cpenu COBPEMEHHBIX
YYEHBIX.
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IlepBle  KkuTalfckue  3amMCH O  COJHEYHOM  3aT-
MeHuu parupytores 2136 rogom go H. 3. Komerts
TOXXE€  M3y4aJluCh, HO K HUX TMOSABJICHUIO  OTHOCHJIHCH
c oTpeieNIeHHOM TPEBOTOH, TaKk KaK CUHTAJIOCh,
9TO OHM  YyKa3plBalOT Ha  OOXKECTBCHHOC  HEJOBOJIb-
ctBo. OcTaTku OTHUX BEpOBaHMH W  TOHBIHE  COXpa-
HSIOTCS B YEJIOBEUECKOM CO3HAHUM.

JlpeBHME  erumTsHe ~ BeIM  CHCTEMAaTW4YecKue  Hao-
JIOJIEHHsT  3Be3IHOro Heba, M MOXHO HE COMHEBaTh-
Cd, 4YTO  pACIOJIOKEHHWE  MHUpPaMU]  COOTBETCTBYET  pe-
3ylbTaTaM  dSTHUX  HAOJIOACHWH, HO  HCTOPHS  HACTOS-
e aCTPOHOMMUHU Hayajlach B JpesHeit I'perun.
Yacto  TOBOpAT O  OBICTPOM  paclBeTe  «TPEUYEcKOoro
yyJa», OJHAKO Ha  CaMOM  JieJié  BCE  IPOUCXOAUIO
ropaszo MEJUICHHEE. Danec MuneTckui, HEePBBIH
u3 Bemwkux  ¢mwiocodoB, pomwics okoio 624  ronma
g0 H. 9., a Iltomemelt wu3 AnekcaHapuu, HOCIed-
HUA B 3TOM CJaBHOM pAnxy, ymep okojo 180 ro-
Ja H. 3. B mernom nepuox cocrasiser Oojee  BOCh-
MU BEKOB, Tak 4Yro BO BpemeHa Ilronemes @ainec
MuiseTckui ObLI TaKoM xKe HCTOpUEH, Kak s
HaC  KpPECTOBbIE  MOXOJBI. OpHako ~ fApeBHHME  T'PeKHd
B CaMOM  Jiele  JOCTUTIM  TIOPa3UTENbHBIX  YCIIEXOB,
Y MBI MO’KEM JIUIIIb BOCXHUILATHCS UMH.

HpCHCTOHHO ClciaTb JBa PCUHINTEIBHBIX miara.
BO-HCpBI)IX, J0Ka3aTh, 4qTo 3emirst HC II0oCKasd, a
BO-BTOPLIX, MNpOACMOHCTPUPOBATD, qTOo OHa Bpalia-

ercss Bokpyr ConHIa W SBISIEMCS HE I[EHTPOM MHPO3-
JIaHUS, a  OOBIYHOM  IUIAHETOM. [epBerit  mar  ObuT
cICmaH HA ~ paHHEM  JTale  TPEYeCKOM  HUCTOpUH, U
yxe Apucrorens oxoino 350 roma g0 H. 3.  XOpo-
oo  3HaJl, 4YTO 3eMjs HUMeeT  mapoobpasHyw  ¢op-
my. OH jaxe  pacmonarail  JOKa3aTelbCTBOM  3TOTO,
BEIBCJICHHBIM W3  HaOmromeHWi. SIpKylo  IOKHYIO  3BE3-
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ny Kanomyc MoxHO BHAeTh B HeOe Haj AnekcaHA-
pueit, HO He BuUAHO Hag AduHAMH, PACIOJIOKCH-
HBIMH  3HAa4YWTEILHO  CEBEpHEe; 9TO  ITPOCTO  0O0BsC-
HUTb, €CIM MHp HMeeT c(epuuecKkyo, a He IJIoc-
kyto  ¢opmy. Kpome TOro, Apwucroresr 3HaJI,  YTO
3aTMCHU S HyHbI BbI3BAHBbI TCHBIO 3eMJ'lI/I, maaaro-
mel Ha  JYHHYI0O  IIOBEPXHOCTb, a  IIOCKOJIBKY  3Ta
TCHb H30rHyTa, TO 3HA4YuT, IMMOBEPXHOCTH 3emin
TOXE  JO/bKHa  ObITb  m3orHytod. Ilpumepno B 240
rogy 1O H. 3. Jpyrod rpeueckuii ¢umocod, Opa-
tochen w3  KupeHbl, ¢  3ame4arelbHOH  TOYHOCTBHIO
BBIYHCIIHI Pa3Mephl 3eMIIH.

JlpeBHre  rpeku  ObUIM  ONBITHBIMH  HaOJrOJaTeNs-
MU  3Be3gHoro  Heba. [wnmapx w3  Hukem  oxoio
140 roma nmo H. 9. (Bce Aarel JUIsI  OTOro  TEpUojaa
10 O4YCBUJIHBIM InmpuynHam SABJIIFOTCA l'[pI/I6J'II/131/ITe.H])-
HBIMH) COCTaBHII XOpoLui 3BE3/IHBIN KaTaJior.
TouHocTh  ero  W3MEpeHWH  JoKa3biBaeTcs  TeM  (ax-
TOM, 4YTO OH OTKpbUI  ()eHOMEH Tpeleccuu. Mex-
ny 140 wu 180 romamu H. 3. Ilromemedt wu3 Ajex-

CaHApHU pacimupun u YCOBEPLIEHCTBOBAI KaTajor
l'unnapxa, a TaKxke COCTaBUIJI HEPBYIO KapTy
MUDA, OCHOBAHHYIO cKopee Ha ACTPOHOMHMYECKHX

HaOMIONEeHUsAX, dYeM Ha  jgoragkax. OwnHa Obutla  J10-
CTaTOYHO TOYHOM, XOTS, €CTEeCTBEHHO, OXBaThIBaJIa
mume  CpeamseMHOe  Mope WM TIpwierammue  00ia-
ctu  (Hampumep, TaM ectb  bpurammsa, ©Ho IlloTman-
MU COCMMHCHA C  AHIMIHEd TOA  CTPAaHHBIM  YTJIOM).

IITonemeit TaKxe Hammucall BCJIHKHI TpynH, KOTO-
pBIA  JOIIEN O HAIEro BpEeMEHHM B  apabCKoM  Tie-
peBoje u OOBIYHO Ha3bIBACTCS «AJBMarecT. 910
HACTOSIIUN CBOJI JIpEeBHEM HayKH, MpeICTaBISIONINI

OrpOMHYIO HECHHOCTH IJI1 HCTOPUKOB.
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OpnHako JIpEBHUE TpEeKu HE CMOTJIN R1070000700

3eMiIl0  ee «TpPOHa» — TOPAOrO IIEHTPAIBHOTO  IIOJIO-
JKEHWss B CHCTeMe  MHpo3maHus.  Hekoropele — ¢u-
JI0CO]HI, 0COOEHHO Apuctapx Camocckuid, OKOJIO

280 roma [0 H. 3. BBICKa3plBAIM 3TO CMeEJNOE Mpel-
MOJIOKCHWE, HO  TIOCKOJNBKY OHH HE MOINM  IpUBe-
CTH HUKAaKUX  JIOKa3aTeJbCTB, TO y HUX ObLTO
MaJo  TocieAoBaTenedl, wu  Oomee  mo3mHWE  (UITOCO-
GBI  BepHyNMHCh K  HIOSE  IEHTPAIbHOTO  TTOJOXKCHUS
3emuin. Orta  cxema  HazbplBamach  cucremor  IlTtone-
Mes, XOTs caMm Iltomemeidt He wW300pen ee, a JHIIb
JIOBEJI JIO BHICOYAHIIIETO COBEPIIEHCTBRA.

Cornacao Iltonmemero, 3emyis HaXxoAWTCS B LEHTpe
Bcenennoit, a Jlyna, ConHue #W NIaHETbl  ABIXKYT-
ci  BOKPYr Hee. 3Be3Abl  HAXOMATCS  BO  BHEIIHEH
XpyCTaJIbHOM coepe, a  japyrue chepsl cojepxkar
Comnxie u HHbIE IIJTAHETHI ConHeuHoi CHCTEMBI.
Bce opOuThl KpyroBele, TaK KaK OKPY)XHOCTb Tpe-
cTaBisieT coOoM  «uaeanbHyro» ¢dopMy, a Ha Hebo-
CBOJIE JIOTTyCKaeTcst T a0COJIIOTHOE COBEpIIECH-
ctBo.  TpymHOocTh  3akmo4amacb B TOM, 4TO  JBU-
JKCHHE IUTAHET HE SIBJIACTCS  PETyJSPHBIM W [O3TOMY
€ro  Hemb3sl  OOBSICHUTh B TEPMHUHAX  PABHOMEPHOTO

KpYrOBOTO JIBUDKEHUS. IITonemett, KOTOPBII 0BT
MIPEBOCXOIHBIM MaTEeMaTUKOM, XOpOIIO 3HaI 00
3TOM W OBUT  BBIHYXJIEH  pa3paboTaTb  TI'POMO3AKYIO
chucteMy, IA€  KaxIasd  IUlaHeTa  JIBUTalach  BOKPYT

3eMau MO MaloMy  Kpyry, MO OHHUIMKIY,  IEHTp
KOTOPOTO  caM  JBHUTAJCS  «BOKpPYI 3eMiIM 1O  Kpyro-
Boii opbOute. B KOHIE KOHLIOB cucremMa crajga 0Oe3-
HaJEXKHO  3alyTaHHOM M yMO3pHUTENbHOH, HO  OHa
COOTBETCTBOBAJIAa  pe3yJbTaraMm HaOMI0IeHUH " 1o-
5TOMy B  TEYEHHE MHOTHX BEKOB HE  IOJBeprauach
CEpbE3HOMY COMHEHHUIO.
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ITocnie  cmepru  Iltonemes B EBpome  HacTynuiuu
TeMHBIE B€Ka, IepUoJ ymagka M 3acTos, XOTd W
Torja Jenajguch BaxkHble OTKpbITHS. Oxomo 570  ro-
na H. 9. Hewmgop, enuckon CeBuibH, TEPBBIM  MPO-
BeJI UETKOE pa3Iuuue MeXAy AacTpOHOMHEH U acT-
ponormeir.  Bo3pokmeHWe — acTpOHOMHHM — HACTYHIIO — Ona-
rogaps apabam B koHne IX Beka: OHM  COCTaBWIN
NMOJApOOHbIE  3BE3AHBIE  KAaTAIOTH, a  Takke  H3MepH-
mn  pgpwxkenne  ComHua, JIyHel u maHeT  TO4Hee,
gyeM 9To0 ypaaiock llromemero, XoTd  cilegyeT — IpU3-
HaTb, 4YTO WX OCHOBHOW Ienpl0  OblIa  acTPOJIOTHSL.
B 1433 romy VYayrbGex, omuH w3 Hambojee  BIUS-
TENBHBIX a3MaTCKUX MIPABUTENIEH TOTO BPEMEHU,

Mepxypuii

Cucrema MNtonemesn
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ycTpowsa  OONBINYyHd  OOCEpPBaTOPUIO B CBOCH  CTOJH-

ue  Camapkanme, rae  ObUIM  COCTAaBICHBI  HOBEIC,
yAydIIeHHBle — TaOMHIBI  JBWKEHHWs IiaHeT. Ho  mocne
yOwuiictBa Viryroeka apa0ckas Hay4Hast IIKOJIa

npunuia B YOaaoK, H  TOCIEAYIOIlee  pa3BUTHE  ac-
TPOHOMUH MPOUCXOINUIIO B OCHOBHOM B EBpore.
Cnenyromuii BaxHbIH mar Obul caeman B XVI  Be-

Ke MOJILCKUM YYEHBIM u CBALICHHOCITYXHUTEIEM
Huxkonaem KonepHuxom. Oxn MIPOBEN TILATEIBHOE
HCCIIEIOBAaHHE  JABIDKEHHMsS  IUIAHET U OCO3HAal,  4TO

teopuss  Ilromemess  sBisieTcst  MCKYCCTBEHHOH M CO-
BEPILIECHHO ycTapeBlIei; 607b11y10 4yacThb HECOOT-
BETCTBUI MOXHO yCTPaHHUTh, €CIIH ITPOCTO BHIBEC-

Co&cue

CatypH
Cuctrema KonepHukKa
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TH 3emi0 H3 LeHTpa cucreMbl u  nocrtaButs  Coin-
HIe Ha ee Mecro. KomepHuk  XOopomo  MOHHMMAJ,
YTO IIGPKOBb OOBHHHT €ro B €pecH, H MeIWI ¢
nyOiuKanMer  OTKpPBITHS IO~ CaMoOro  KOHIIA  CBOEH
ku3HU B 1543 rony.

9ro OpuTa pasyMmHas MIPEJOCTOPOKHOCTD, Tak
KaKk CBSTBIE  OTILB HE CTAIM TPaTUThb BpPEMEHH W
oOpymmiancs  Ha  HEro C  SApOCTHBIMM  HaNaJKaMH.
Maptun JIrotep Ha3bIBall Konepnuka TJIYIILOM,
KOTOpBIE ~ XOYeT  IepeBepHYyTh  HE0O  BBEpX  HOTaMH.
Havanmuce ronenusi; B 1600 romy oImH U3  mocle-
JoBatenen Konephuxka, Jxopnano BpyHo, ObLT
COXOKeH Ha KocTpe B Pume — oTyacTy u3-3a OT-
KPBITO  BBID@XEHHOrO  yOexIeHus, 4ro  3emisi  Bpa-
maercst Bokpyr ConHua.

Pazpabotka reJIMOLEHTPUUECKOH TEOpUHn Obu1a
€IMHCTBECHHBIM BaXXHBIM JIOCTH>KEHUEM Konepnu-
Ka, a Jpyrue ero BbIBOABI OONBIIEH 4YacThl0  OKa-
3anuch  ommbOouHbiMH.  OH  IpuUAepKUBajJCS  KOHLEIN-
OUM  WJICaNbHBIX  KPYTOBBIX  OpOMT,  mO3TOMY  OBII
Jlaxke  BBIHYXKICGH  BEpHYTbCA K  NTOJEMEEBCKMM  JIH-
uukinaM.  OpHako  OH  clenad  BaXHEMIIMH — mar, u
€ero KHUTa "De Revolutionibus Orbium Coeles-
tium" («O BpalllEHUH HEOECHBIX KpPYTOBY) oTMe-
TWIAa  HAyajgo  BeNMYallled  peBONIONMM B aCTPOHO-
MHYECKOM MBICIIH.

Kak HuM cTpaHHO, cieayromui  HEpCcOHaX  Hamlel
UCTOpUM, JaTckuii  nBopstHMH  Tuxo  bpare, ©He  Obln

IIPUBEPKEHLEM nnen  KonepHuka. On HE BEpUIL,
9ro  3eMJIl0  MOXXHO  HH3BECTH 10  cTaryca  OObIu-
HOW  IuTaHeThl, W  pa3paboTal  CTpaHHyI0O  THOpHI-
HYl0O  cHCTeMy  COOCTBEHHOro  HU300peTeHHs,  KOTopas

HUKOrO He ycTpamBasa. OpHako OH ObUI  IpeBOC-
XOJHBIM M aKKypaTHBIM HaOIo1aTesiem.
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B mepuox wmexnmy 1576 wu 1596 romamm  bpare
paboran B cBoed obOcepBaropun Ha  ocTpoBe I'BeH
B  bantmiickom  Mope,  cocTtaBusisi  3Be3AHBIA  arjac,
KOTOPBII OBLI HEU3MEPUMO JydIie 000ro u3
mpeasiaymmx.  Kpome  Toro, OH  TpOBEN  TIIATENb-
HBIC  3aMepbl  JABIDKCHHWS  IDIaHET, OcoOeHHo  Mapca.
Korma Tuxo bpare ymep, B 1601 romy, ero pa-
0oTa Tomaya B PYKA €ro  IOCICAHETO  aCCUCTCHTA,
MOJIOIOTO HEMEIIKOTO MaTeMaTHKa Horanna Kem-
nepa. Tak HacTymws HOBBI 93Taml B pPa3BUTHH  ac-
TPOHOMUH.

Tuxo Bpare u Kemnnep CUJIBHO OTJINYAIIUCH
apyr or gapyra. Ecim  mepBelii  ObI  HaAMCHHBIM |
Jlaxe 0€3)KaJIOCTHBIM 94eJI0OBEKOM c BOCXUTHUTEJIb-

HBIM  YYBCTBOM  COOCTBEHHOH  BaXHOCTH (B  CTyJeH-
4eCcTBE OH IIOTepsUl KOHYMK HOca Ha [y Id U che-
man  cebe  HOBBHIM M3  3070Ta, cepebpa W BOCKa),
TO BTOpPOH OBUI XPYNKMM W  HEpBHEIM. Hekoropsie
TEOpHUn Kemutepa MIpUHAUIeKAT cKopee CpeHeBe-
KOBbIO, ueM  Oojee  COBPEMEHHOH  Jm0Xe, HO OH
TBEpJO  BEpWI B  IpaBWIbHOCTE  HaOmiomeHnd  Tuxo
Bpare wu mocne MHOrmx sier pabOTHl  HalIeNn  OTBET
Ha INIaBHbIl  Bompoc. IlnaHersl  nelCTBUTENBHO — Bpa-
matorcs  Bokpyr ConmHna, HO WX  OpOWTBI  SIBISIIOTCS

cKopee HENpaBUILHBIMH, qeM KPYT'OBBIMH. Hako-
Hey Kemuep cMor BbIBECTM TpU  3aKOHa  ILUIaHETap-
HOTro JABMXXCHUA, TOCITYKUBIIUEC OCHOBOM JUIA BCEX
MOCTCNYIIMX  padoT. IlepBele  gBa  3akoHa  OBUIH
oryOnmkoBansl B 1609 rony, a Tpetuii — B 1618-M.

Ilepeerit  3akon  Keruepa  rmacut, dro  IUIaHeTa

JIBIDKETCS. M0 sumunTudeckoit  opbure;  Comxnme  3a-
HUMaeT oOOuMH  (OKyc  3TOro  JiMIca, a  JApPYyrou
ocraercsi IMycTeIM. BTopoll  3akoH  riacur, 4YTOo pa-
IUadbHBIH  BekTOp  (TO  ecThb  BooOpakaemast  JIMHUS,
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COCTUHSIOMAS  [EHTp IUIaHeTl ¢ 1eHTtpoM  CouHna)
OXBaTBIBaCT  paBHBIC  00JMacTH  3a  paBHBIC  IPOMe-
KYTKHU BPEMCHH, HWHBIMHU CJIOBaMHU, IIJ1aHEeTa JBH-
JKeTcs  OBICTpee  BCEro, KOrAa OHAa  HAXOMUTCS — OJIMKE
Bcero Kk  ComHrmy. DOTOT  OTpe30K  OpOMTHI  Ha3bIBa-
eTcs  IepureireM. Korma  mnanera  HaxoauTcs — Ha
MaKCHUMaJIbHOM paccTosiHUU oT Comnniia (adpemmit),
OHa JBIDKETCS MEIUICHHEe ero. IpeTuil 3akoH  CO3-
JaeT  CBS3YyIOIIEe 3BCHO  MEXAy  OpOUTAIbHBIM  IEpHU-
OIOM TIUIAaHeTHI W ee¢ pacctosHuem ot ConHIa, 4TO
JieNaeT BO3MOXHBIM COCTaBJICHUE oJTHOMAcCINTa0-
Ho#t Mojienn CONTHEYHOM CUCTEMBI.

PasHbie obnactu

B
~

3akoH Kennepa
Bpewms, HeoOxomummoe mis apmwkenus ot AB g0 AC, paBHO
BpeMeHH, HeoOxoaumoMmy i aBmwxeHus or AD mo AC. O6-
nactb ABF pasna o6iactu FCD

31ech  CTOMT ~ OTMETHTb, YTO  OpPOWTHI  OOJIBILIMH-
CTBa IUIAaHET HE  CIMIIKOM  OTJIMYAIOTCS OT  OKPYX-
HOCTEH; eciim  HapucoBaTh opOuTy 3emMiMm B Macll-
tabe, KOTOpPBI  BOMCHIBaETCS B 3Ty  CTPAHML, BHI
MOYTH  HE  3aMeTHTe pasHMIy. Mapc, Ha  U3y4YCHUH
KOTOPOTO CoCpeoTOumICS Kemnep, uMeeT Gornee
SKCLIEHTPHYHYIO opoury, rne pasHuna MEXIY
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adenuem W mepurendeM — mpeBbimiaetr 20 MHJUTHO-
HOB  MWJIb. Padora  Kemiepa  mpeacraBiaser — co0Ooit
BEJINKOJICTIHBIN npumep MaTeMaTHIecKOro uccie-
noBanusa. Mexny Tem B EBpome  Obul  M300pereH
TEJECKOII.

[Mpunsito  cuumrarh, dYTO  TEpPBBIC  TEIECKONBI  OBI-
au chaemansl B lommamaum B 1608  romy.  [eiict-
BUTEJILHO, 3TO HIepBbIC TEJIECKOIIHI, CYLIECTBOBA-
HUE KOTOPBIX TIOJTBEPXKICHO JIOKa3aTeIbCTBaMH,
HO B  XO/A€  MCCIEAOBaHMI  OpUTAHCKOrO  HMCTOpHKa
K. A. Ponana OBIIO YCTaHOBJEHO, UYTO JIIOOOINBITHYIO

Pa3HOBHIHOCTH TEJIeCKOIIa n3o0pen AHTIIMYaHIH
Jleonapny  Hurrc rme-to  Mexay 1550 umw 1560 ro-
JaMH — TakuM oOpa3oM, OH Oojee 4YeM Ha TIOJBE-

Ka OTIepEe IUII TOJUIaHIIICB.

B Teneckome Jlurrca, mno Bced  BHAMMOCTH, HC-
MOJB30BAIUCh ~ KaK  3epKajla, TaK ®W  JUH3BL. MBI
He 3HaeM, ObI JH OH BOOOIIE KOrJa-aMdo  Ham-
paBieH B He0O, HW HE HMEEM MPEACTABJICHHUS, Kak

OH BBINJIAJEN, MOTOMYy — BO BCAKOM Clydae, C TOU-
KM 3pEeHHs HAayyHOM acTpOHOMHUHM — TIEpBBIE  Tejec-
KOIBl ~ TOSBWJINCH  NPUMEPHO B TO  BpeMms,  Korzaa
ObuTH omyOIMKOBaHBI 3aKOHBI Keriepa.

Tomac XappHor, OBIBILIMIA HaCTaBHUK capa
Yontepa Ponn, COCTaBUII TEJECKOMUYECKYIO KapTy

JIyur B 1609 romy, HO MEepBBIM  CHUCTEMaTHueC-
kuM  HaOmomatenmeM — Obul  Tammnmeo — [anwmiei, BEJIU-
KHUH UTaJIbSHCKHUH YUYEHBIH, KOTOPBI  Takxke ObI1
OCHOBATEJIEM IKCIIEPUMEHTAIBHON MEXaHUKH.

lamunen yCIIBIIIAN 0 TOJUIAHJCKOM n3obpere-
HUM, CKONMPOBAal M  YCOBEPIICHCTBOBAl €ro, a  3a-
TeM caemnan Cepuro BIIEYATIISIOLIUX OTKPBITHUH,
HOJATBEpAUB  MpaBOTy  B3raanoB  KomepHuka Ha  ABU-
JKEHUE 3emau BOKpYT ConHua. lanunen YBUIEI
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ropel ®u  Kparepel Ha JlyHe, OecuuClICHHBIE  3BE3JIbI
Mneunoro  Ilytu, derelpe sApkux cmyTHuka  HOmuTte-
pa. OH goka3zan, uyro 3eMist HE SBISETCA EJUHCTBEH-
HbIM  LEHTpPOM  [BWXEHUS BO  BcemeHHoi, u  1ox-
pobHo  wucchnemoBanm  (aser  Benepsl.  [lockonbky — Be-
Hepa Haxoautcs Ommwke Kk  CosHIy, uYeM  Mbl, ee
¢assl  cxomupl ¢ ¢dasamm  Jlynel.  Baxknocts  3TOTO
OTKpBITUS ~ 3aKjlo4yajgack B  TOM, 4YTO OHO  OIPOBEp-
ramo Teopuro Ilronmemes, cormacHo  koTtopo  Benepa
HE  MOXET  COBEPIIUTb  IOJHBIHA LUK ¢as, oT
«HOBOJIYHUS» 10 «IOTHOIYHUS.

B ommume or Kemepa, Tamumeit He Ob1  oOcC-
ToposkeH. OH He TOJIBKO OMyOJMKOBAJI  CBOM  Hayd-
HBIE B3IJIOBI, HO CAelal »d3TO B JOCTaTOYHO  Oec-
TaKTHOM  MaHepe, 4eM ockopbwr  Cssroit  Ilpecro.
Ero oOBuHWIM B epecM M TOABEPIVIM  CyAy  HWHK-
BU3MLIMM, BBIHYAMB K  HEHCKpPEHHEMY U  COBEpIUICH-
HO  OeccMmblcieHHOMY  orpedeHuo. Ero  rmaBHas  pa-
6ora  «/lmanorm» ocTaBajlacb B IallCKOM CIIHCKE
3alpenieHHbIXx  KHUr g0 1836  roma, ©  TOJNBKO B
1993 romy Barukan  HakoHell mpu3Hau, 4To la-
JIMJIeH C caMoro Havasia ObUI IpasB.

Teopuss  Iltonmemest Obula  OKOHYATENBHO  pa3BEeHYA-
Ha B 1687 romy mocie myOiaMKamud — OCCCMEPTHBIX
«[Ipunumnos»  Mcaaka  Helotona, rme oH  chopmy-
JUpOBaJl  3aKOHBI  TATOTEHMS W pacmaxHyld  JBEpb,
BEIYUIYI0 B  COBPEMEHHYI0  HAy4HyI  D3MOXy.  OJTOT
TpakTar CUMUTaeTCs IJI0A0M BeIMUaimmx MBICTICH-
HBIX yCcuui, Koraa-imoo COBEpILEHHBIX OJTHUM
4eloBeKOM, HO Ha cueTy HbloToHa  uyucnurcs — eme
MHOTO JOCTHKEHHH. On HCIONb30BaI CTEKJIIHHYIO
mpu3My  JUIL  pPAacIICIUIGHHS  COJIHEYHOro  CHeKTpa U
JloKas3all, 4YTO CBET SBISETCS COYETaHHEM BCEX IIBETOB
panyry, 3aJI05KUB OCHOBBI CHEKTPOCKOIUH, a B
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1671 romy oH mpenacraBun Ha cya  KoponeBckoro
00I1IeCTBa TEJIECKOI COBEPIIEHHO HOBOTO TUTIA.
Teneckon  Tamwtes  Obul  pedpakTopoM,  cobuparo-

MM CBET  4Yepe3  CTEeKIsHHble  JuH3bl.  OpHa W3
npobieM  3aKiouyagack B TOM, 4YTO  JIMH3Bl  JaBalH
JIOKHYIO OKpacKy, n  moboi 00beKT  (HampuMmep,

3Be37a)  OKa3bIBAICA  OKPYKCHHBIM  SIPKUMH  KOJbIIa-
MH, KOTOpBIE BBIIVISAEIM  OUY€Hb  KpPacHUBO, HO  JIUIIb
Memanyd  HaOmoneHumsM. CHavala C  9THM  HBITAINCH

GopoTbces, coopyxKas TENECKOTIBI 0obIION JUTUHBL,
9TO  JeNallo WX HEyHOOHBIMH IS WCIONB30BAaHHS, B
KpaitHuX CITydasx TJIAaBHYIO JIUH3Y MIPUXOTUIIOCH
3aKpCIUIATH Ha BEPUINHC MayThl. Heroton pemnia

n30aBUThCA  OT  CTCKJIIHHBIX JIMH3 M cOOMpaTh  CBET
C  TOMONIBI0  BOTHYTOIO  3€pKajla, KOTOPO€  pPaBHO-
MEpPHO OTpa)kaeT BCE LBeTa CIIEKTpA. Ilepsrlii
«peduexkrop»  Hprorona wumen guamerp | groiimM; B
Halld  JHU  KpyHHeHIIMe  TeJIecKONmbl  HMEIT  3epKa-
nmo guamerpom moutu 400  mroiimoB!  Mel  mpomuu
IIyThb 3a TPUCTA C JIUIIHUM JIET.

[lpumepro B 3TO BpeMsl NOSBWINCH TE€pBBIE  00-

CcepBaToOpuu c TEJIECKOMMYECKUM 000pyI0BaHUEM.
Yro Kacaetcs bpuranuu, TO OHa UCHBIThIBAJIA
moTpeOHOCT, B TENECKONMAaxX  [JIaBHBIM  0o0pa3oM s
HaBUTallUM  —  HEKOTOphlE  CyJla TepHeiau  KpyLIeHHe

MW3-32 TOTO, UYTO KamWTaHbl MPOCTO HE 3HAJW, TJIe
OHM  HAaxOJISATCS, TOCJE€ HECKOJbKUX HEJIelb WIH Me-
csAlleB  IJaBaHUst B OTKpbIToM  Mope.  OmpexneneHue
reorpaduueckon HIUPOTHI, ObUIO  JIOCTAaTOYHO  MpOC-
TBIM  JIeJIOM: HY)XHO OBUIO  JIMIIb ~ HM3MEPUTh  BBICO-
Ty [lomspHO# 3BE3mbI, a 3aTeM BBECTH  HEOONIBIIYIO
mompaBky Ha  TOT  (akT, 4YTO OHA HE  HAXOJHUTCA
TOYHO B CEBEPHOM TOJII0Ce HeOOCBOA. I'naBHas
mpobiemMa 3aKIIIoyvaIach B TOYHOM ONpeeIICHUN
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JIOJITOTHI. Korna TOYHOE «xopabesbpHOoe BpeMsD»
ObLI0 U3BECTHO u CPaBHUBAIOChH co BpeMeHEM
I'puHBuMYa,  MOXHO  OBUIO  BBIYMCIHTH  JIOJTOTY,  HO

B TO BpEMA HEC CyIeCcTBOBAJIO JOCTAaTO4YHO TOYHBIX
4acoB, KOTOpbIE  MOTJIM OBl  HAaAeXKHO  paboTaTh B
YCIOBHAX KauKH. AnpTepHaTUBOI OBLTO HCIIOJNB30-
BaHUC MECHAIOLICTOCA ITOJIOKCHU S .HyHI)I B Ka4yeCTBEC
€CTECTBEHHBIX ~ 4YacOB M HU3MEpPEHUEe €€  JBUKCHHS
Ha ¢oHe 3Be3n. [ms odtoro TpeboBaicsi OYEHH  TOY-
HbI  3BEe3OHBIM arymac, W jgaxe arnaca Tuxo  bpa-
re He XBaTajlo, TaK Kak oOH ObUI  COCTaBleH Ha

OCHOBE HaOroIeHNH, CAETaHHBIX HEBOOPY>KEHHBIM
razoM. (Becema mewampHo, uto Tuxo bBpare ymep
mepex  caMbIM  M300peTeHHEeM  TeJiecKoma:  OH  MOT
661 ¢  OoNBmIMM  YCIIEXOM  BOCIOJB30BaThCs  ITHM
WHCTPYMEHTOM.) [osTomy BO MHOTOM OKJICBETaH-
HBl  ucTtopukamu  kopons Kapn I mpukasan  mo-
CTPOUTH  HOBYIO  00CEpBAaTOpHIO,  CHAOXXEHHYIO  Tele-
CKOIOM,  YTOObI  TIJIABHBIH  acCTPOHOM  MOT  MPUCTY-
oUTh K paboTe 10 COCTaBICHUIO ariaca, J0CTaTod-
HO MOJIHOTO, YTOOBI YIIOBJIETBOPHUTH MOTPEOHOCTH

MopermaBaTeneii. B kagectBe  mecra  gmusa obcepsa-
Topun  Ob1  BbIOpaH  ['puHBMYCKMH mapk B boib-
IOM JloHIOHE, a perno100HBIH Jxon dmmeTun
ObUT  HA3HAYCH  KOPOJECBCKHMM  acTPOHOMOM. B KkoH-
1le KOHIIOB OH COCTaBUJI  TpeOyemblii  KaTajor, Xo-
TS Ui 9TOTO €My TOHamoOWIoCh JOATOE BpeMs, HO
TOrza yXe caM  METOJA  <«JIYHHBIX  PAacCTOSHHI»  yc-
Tapen  Mu3-32  M300pEeTEeHUsT  TOYHBIX  MOPCKUX  XPOHO-
METpOB.

[IpeemuuKOM dmmeTuaa OBLT DIMOHT lannei,

HBIHE LIUPOKO W3BECTHBIN u3-3a acconuanyu c
KOMETOW, KoTopas HocuT ero wuMsi. C Tex TOp Ko-
posieBcKas I'punBHUCKast obGcepBaTopust oCTaBajach
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Ha nepeHeM ¢ponTe HCCIIeIOBAaHUH, XOTS OHa
Oompme He HaxoauTca B Jlomgmone. Ee mepBoe 3xa-
HUE —  KCTaTM TIOBOpsA, IIOCTPOEHHOE IO  MPOEKTY
capa  Kpucropepa Pema —  Temepp IpeBpamieHo B
My3€eil.

Iepeiinem k  Bumesamy  T'epmemto, TaHHOBEPCKO-
My MY3BIKaHTY, KOTOPBII nmpuexan B AHTrIINI0

eme  MOJIOABIM  YEJOBEKOM M  TpOBeNl  34eCh  OCTa-
Tok ku3HM. Kakoe-ro BpemMs OH paboTam  OpraHuc-
TOM Ha MOJHOM Kypopre B bare, HO ero OCHOB-
HBIE  WHTEpechl  Jiekanmd B cdepe  acTpOHOMHUM, H
OH KOHCTPYHPOBaJ 3epKaJbHBIC TEJICCKOTIBI co0-
cTBeHHOro  m3o0Operenus. C  TOMOIIBIO  OAHOTO W3
Takux TejleckomoB oH B 1781 romy  OTKpBUI  HO-
ByI0 IUIAHETy, HBIHE H3BECTHyI0 Kak YpaH. OTk-
puITHE MPOCIIaBUIIO I'epuens. JenexHoe nocobue,
nomyuyeHHoe oT kopons T'eopra I, mo3Bommio  emy
OTKa3aThCsl oT npodeccroHanbHOro MY3UIHPOBaHNS,
U OH TOCBATWI ce0s  «o0o3peHHIO  HeOec»,  3aaB-
IIMNCh  LENBI0  BBUICHUTH,  KakuM  0o0pa3oM  3BE3Zbl
ynopsimouensl B Kocmoce. K Tomy Bpemenm — Obuio
y)K€  H3BECTHO, YTO  3BE3Abl  SIBJISIOTCS  COJNHLAMH U
4TO OHM OYEeHb JaleKH OT Hac; [epumens He CcMOTr
W3MEpUTh 3TH  pacCTOSHHMS, HO B CBOMX TpyAax OH
crenain MHOKECTBO Ba)KHBIX OTKpBITHUH, MO3TOMY
ero 9acTo Ha3bIBAIOT BEJINYANIIINM aCTPOHOMOM-
HaOmronmareneM  Bcex BpemeH. OH  mpumen K BBIBO-
ny, 4ro lamaktMka ~ JODKHA ~ WMETh  YIUIOIICHHYIO
¢dopmy. B oatOoM, pasymeercs, OH ObLI TpaB, XOTA
omnboyno  momectwsn  CoiHne — psgoM ¢ IIEHTPOM
cucrembl. CaMbpIM  OONBIIMM W3  TOCTPOEHHBIX  ['ep-
niejgeM  TejeckonmoB  Obwl  pedaexkTop ¢ 49-mroiimo-
BBIM  3epkasioM ¥ (OKycHBIM  paccrosHueM 40  dy-
TOB, XOTa OompImas d9acTb ero paboT Obula  BHI-
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MOJHEHa C ITIOMOINBI0  Ooiee  KOMIIAKTHBIX W yno0-
HBIX HWHCTpyMEHTOB. B To Bpems pabotamm U  Ipy-

THE acTpOHOMBI-HaOmojmarern — K  mpumepy, Llapms
Mecee, COCTABUBIIIHHI 3HAMEHUTHIN KaTajaor 3BE3/I-
HBIX CKOIUIEHMH U  TyMmaHHocTed, a Horamn MHepo-
HUM lpenep, COCPEOTOUHBIIUHICS Ha HaAOJII0IEHUH

JIyHbl ¥ IaHeT.

K xomnmy XVIII Bexka modyrm Bce  acCTPOHOMBI
Bequ  cBoum  HaOmromeHumss B CeBepHOM  IOJyIIapHU
3emmn, mo3ToMy  3Be3abl  lOkHoro - momymapus  oc-
TaBanuch Oe3 BHuManusa. B 1830-e¢ romer cap JIxoH
I'epmiens, ceiH  Bumesama  T'epmiens, oTBe3  Teseckon
Ha Mbeic JloOpoit  Hamexxapl W BBINONHWI — TCPBBIA
MoJpoOHbI  0030p  IokHOro Heba, nmo0aBMB K  Cla-
BE  CBOEr0  OTHA  TMOPA3UTENBHBIE  OTKPBITHA  TaKHX
OOBEKTOB, KaK  JIBOMHBIE  3Be3Abl, HOBBIE  TyMaHHO-
CTM ¥ ckolleHus. B To Bpems ¢ororpadus Havana
WUrpath  3HAYUTENBHYIO  pOJIb B HAYYHBIX  HCCIIE/IO-
Banusx. C  TeueHneM  BpeMeHH  (oTokamepbl ~ Haya-
JM  BBITECHATH  OOBIYHBIE  HAONIOAEHHMS B OOJBIIMH-
ctBe  oOmacteii  acTpoHOMHMH.  OTOT  IIpPOIECC  TIpaK-
TUYECKHU 3aBepLIMiICs ele 10 koHua XIX Beka.

Onxo 3HaMeHaTeIbHOE OTKpBITHE MPOU30IILIO0 B

Wpnangun. B 3aMKe Bupp, PAaCIIOI0KEHHOM B
LIEHTpE OCTpOBa, TpeTuil rpad Pocc IIOCTPOMII
TpOMajHbIl  Temeckonm ¢ 72-A10MMOBBIM  3epKajoM  —
MOXKaITyH, camblit 00JIBIIION, CyIIIECTBOBABILUI B
T0o Bpems. [lpubop ObuUI  rpoMo3aKMM, HO  paboran
ucnopaBHo, u  jopn Pocc  Bocmone3oBaics MM ¢
oonpmuM  ycmexoM.  OH  OOHapyXmJI, YTO  HEKOTO-
pele TyMaHHOCTH, HaOo1aeMble I'epiienem, Me-

Cch€ W JpPYrMMH, BBIDIAJAT Tak, Kak OyaTO  COCTOST
U3 CBEeTSINErocs rasa, HO Jpyrue TyMaHHOCTH  ObUIH
3B€3[AHBIMH, ¥  MHOTME M3  HHMX  HMMEIM  CIUpajb-
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Hyto  (Qopmy. Tak Moxker ObITh, 3TH  «CIHHPAIbHBIC
TyMaHHOCTH»  SIBISIIOTCS ~ BHEIIHMMH [ aJakTHKaMu,  a
HE  TMpHHAUIEKAT K  YUCIY  BTOPOCTENEHHBIX  OCO-
OoenHocret  Munewynoro  Ilytu?  Tpysno  Obuio  cka-
3atb, rAe uctuHa. B 1838 romy Hemeukwii  acTpo-
HOM Opuapux Buccen IIPOU3BEIl HEPBBIH 3amep
paccrosiHMs 0 3Be3dbl M Jgokasan, uro 61  JleOens,
Tyckias  3Be3jouka B co3Benuu  Jlebenms, HaxoamTcs
Ha  paccTOSHUM  mpuMepHO 11 CBETOBBIX  JeT  OT
Hac, 4To  coorBercTByeT 600  MwuMapiaM — MWIIb.
«CrmpanbHple  TYMaHHOCTHW»  SIBHO  HaXxOJWIHCh  TO-
pasmo  jmampmie, ®W  mpobieMa  HMX  CTaryca  OCTaBa-
jJach  HepemeHHoM 1o 1923  roma, HO WO  KpaiiHeit
mepe Pocc, Tepmens u  gpyrue  BbICKa3ald  CBOHU
TIPEAIION0KEHHS.

B 1666 rosy Heroton pazaenuin COJIHEYHBIN
cBeT Ha  oraenbHele nBera. Cmycrts  monTopa  Beka

HEMELKUN ONTHK Nocud ®payHrodep TIPOU3BEI
IepBoe  JAETAJIbHOE  MCCIEJOBAHHUE  NPUPOABI  COJHEU-
HOTO CBeTa, HO  TONHOTO  OOBACHEHHWS  TPHUILIOCH
JKIaTe 10 1858 roma, Kkorma gOBa €ro  cooTeue-
CTBCHHUKA, Kupxrod u Byn3sen, JloKa3aiy, 4TO
pH HCTIOJIb30BaHUHI CIIEKTpOCKOMa MOJKHO oOHa-
PYXHUTb,  «U3  4Yero  cAelaHsl  3Be3Ab». B Hamm
JTHU CIEKTPOCKOIBI CUYUTAIOTCS IJIaBHBIM Uccleso-
BaTEJIbCKUM opyIuem aACTPOHOMOB, u 6e3 HUX

Halle 3HaHWe BceneHHOW, KOHE4YHO, ObLIO OBl He-
IOJIHBIM.

MareMaTHueckasi ~ acTpOHOMHS ~ TOXKE  caelaja  Or-
poMHBI mar Bmepex. B 1846 rogy  cymecTBoBa-
HHC HOBOW TIaHeTsl HenTyH  OBUIO  BBIYHCICHO IO
ee TpaBUTALILOHHOMY BO3/IEUCTBUIO Ha coceqHui
VYpan, 4TO [IOCITY>KHJIO OKOHYATEIbHBIM MOATBEpP-
’)KaeHrueM teopun Herotona.
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Teneckon Pocca c 72-mOWMOBEIM  peICKTOpOM
BCKOpE  MOTepsul  HanpMy  TepBeHcTBa.  beuim  moct-
pOeHBl  O4YEeHb  MOUIHBIE  pedpakTopbl;  caMblii  0OJb-
moii W3 HuX, B obceppatopun Mepkca B  CIIIA,
cHaOxen  40-mroiimoBoit  suH30M.  OH  OBUT  COOpY-
xeH B 1897 romy wm Bpsax sm  Korma-nmbo  Oyner
MpeB3OHICH, TaKk Kak CyIIeCTBYyeT Ipelaesa g pas-
MepoB TEJIECKOITNUECKOro 00BEKTHBA. Cruikom
OGompimas W TKedmas JuMH3a AedopMmupyercs Tox  coO-
CTBEHHBIM  BECOM, 4YTO HEW30eXKHO TOBIMAET Ha pe-
3yNbTaThI HaOIroeHN i — BeJb JUH3a JIOJDKHA
UMETh ~ OHOpy IO BCeH  JaiuMHE  OKpyXHOCTH.  Ped-
JIEKTOpPBl  BHOBb  OJEpXKaJd  BepX, HO  3epkaja  Te-
mepp Jenaauch M3 CTEKJIA, a He W3 MeTalia, Kak
B TeJIECKOIIE Pocca. Tonkui CJIOH CBUHIIA Hc-
nosns3oBaics Jpxkopmkem Omepu Xeinom: 3TOT
aMepUKaHell HE TOJIBKO KOHCTPYUPOBAJ OospIne
TEJICCKONBI, HO W yOexpanm  3HAKOMBIX  MHJUIMOHE-
poB  (GHMHaHCHpOBaTh  MX  CTPOMTENBCTBO.  XeWn  yc-
TaHOBMI  60-mroliMOBBIH  peduiekTop Ha  rope  Yui-
con B Kammudopuun, a B 1917 romy 3a HHUM TOC-

JienoBan 100-ar0HMOBBIH TEJIECKOTI, OCTaBaBIIMKICS
HENPEB3OMICHHBIM B CBOEM  KJlacce  Ooiiee  TpHIIa-
™ JIeT. HNmenno Ha 3TOM TEJIECKOTIIEe DNIBUH

Xab0n mpoBenm  HAOMIOACHWS, JOKa3aBIIME, YTO  «CIIH-
paJibHBIE ~ TYMaHHOCTH»  Ha  CcaMOM  Jelie  SIBJISIOTCS
OTJICIEHBIMU lanakTrkamu, OYCHb JTAJICKAMU oT
Hamreii.  Kpome  Toro, Xa0GOnm  BmepBBIE  TPOJCMOH-
CTPUPOBAJI, YTO TalaKTUKK  YJAIAOTCI  OT  Hac, a
BcesieHHas B 11€710M MMOCTOSTHHO PACIIUPSIETCS.

I'opa  Ywmicom —  J0BONBHO  moyiorass — BEpIIMHA.
Xei#n 3Hanm, uro arMocdepa SBISETCS TVIABHBIM  IPO-
TUBHUKOM aACTPOHOMOB; OHa 3arps3HeHa oTX0Ja-

MU, a moroga OTJIINYACTCA HCIIOCTOAHCTBOM. Bonee
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TOrO, aTMocdepa 610KHpyeT 3HAYUTENbHYIO 4acTh
BaXHBIX KOCMHUYECKUX U3Ty4YeHUH. Bruto pelIeHo
IOIHATHCS  BBINIE», W TOITOMY  OOJBIIMHCTBO  CO-
BPEMEHHBIX oOcepBaTopHii PacIoJI0KEHO Ha 6016-

moit Beicore — 14 000 ¢yroB, ecaum ToBOpUTH 00
oOcepBaTopuw, PacnoIoKEeHHOM Ha BEpIIMHE May-
Ha-Kea nHa TaBaiisx. CymecTByeT Takke  TEHACHLUA
CTPOUTH oOcepBaropuu B IOxHOM MOJIyIIapUH,
IMOTOMY YTO aTMOC()epHBIC YCIOBHS 3[eCh B  IEJIOM
nydie, yeMm Ha  ceBepe, a  MHOTHME€  HWHTEpPECHBIC

HeOecHble ~ OOBEKTHI ~ paclojIOKEHBl  Jajleko  Ha  Iore
U HUKOTAa HE BOCXoAaT Hajg EBpomoil wumm  KOHTH-
HeHTalnbHOM yacThio CoenuHeHHBIX [1ITaToB.

I'maBHBIE  Tenmeckombl  HamMX  AHEH  Majlo  Hamo-
MUHAIOT  WHCTPYMEHTBl M3  MpPOLIIOro,  Jaxke  eClH
pedb  HIeT O  CPaBHUTENBHO  HEJaBHEM  IIPOILIOM.
100-aroiiMOBBII TEJIECKOIL Ha rope VYuncon yxKe
He sBJIETCS caMbiM OOJBIIMM B MHpe: TMalbMma Iep-
BEHCTBa  mepemia K  Teneckomy Keka Ha  MayHa-
Kea, c CErMEHTHPOBAaHHBIM 3epKajioM, JUaMeTp
KOTOpPOro cocraBisier He MeHee 387  mroiimoB. Eme
Oomee  KpymHble  MHCTPYMEHTBI ~ HAaxXoJsTCs  Ha  pas-
JUYHBIX ~ 9Tamax  pa3paboTKH. OHM  TO3BOJAT  HaM
3arygHyTh B AajbHUE YTOJKH BeeneHHoM.

Jo XX Beka  acTpOHOMBI  OrpaHMYMBAIUCH  HC-
cleoBaHUEM JIy4e BHIUMOro cBeTa, HO B 1931 ro-
Iy poaunach paanoacTpoOHOMUSL. Cser SIBIISICTCA
BOJTHOBOH  (yHKIHEH, ¥ €ero IBeT 3aBUCHT OT JUIH-
HBl BOJHBI — TO €CTh OT pAacCTOSIHUA MEXIy COCel-
HUMH  MakcuMyMmamu.  KpacHblif  1BeT  uMMeeT  Hau-
OoNIBIIYI0O  JUIMHY  BONHBI, a  ()UOJETOBBIH  HAWMEHb-
IIyr0, XOTs Jaxe JUIsI KpacHOro IBeTa JAJMHA  BOJ-
HBl  COCTaBISCT  KPOIICYHYI0O  BEJIMYMHY 1O  OOBIU-
HBIM  CTaHAapTaM: npuMepHo 7500  aHrcTpemon
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(ommr  amrctpem paBen  1/100 000 000 canTHMeET-
pa; HasBaHME€ JaHO B  YecTh  IIBEACKOro  (usmka
XIX Bexa Anzepca AHTCTpeMa).

Buaumelii  cBer  cocraBiseT  JMINb  Malyk  4acTh
BCETO CIIEKTpa AIIEKTPOMarHUTHBIX 4acTor. Ha
JUIMHHOBOJIHOBOM  KOHIIE  CIeKTpa  BClel  3a  Kpac-
HBIM  [BETOM  WAYyT  HMH(QpaKpacHble  BOJHBI,  MHKpO-

BOJHBI, @ 3aTeM  pajAuoBOJHBL. Ha  KOpOTKOBOJHO-
BOM KOHIIE CIIeKTpa PacIoJIoKeHbI yabTpaduoie-
TOBBIE  M3JIyYCHHS,  PEHITEHOBCKHE Jy4Yd W OYEHb
KOpOTKHE  TaMma-iy4d. HemHorme w3  3TUX  HEBU-
JTIAMBIX H3ITyYCHUN MOTYT JIOCTUYb [IOBEPXHOCTH
3emi, Tak KaK OHH 3a/1eP>KUBAIOTCS BEPXHUMHU

closiMH  3eMHOW  armMocdepsl, HO B pPaJHMOBOJHOBOU
YaCTH CIIEKTPa CYIIECTBYET yI00HOE «OKHOM.

AtmocchepHas abcopbuns

Worocepran
OnTu4eckoe OKHO abcopbuus
=
3
o
o
=
3
H
3
@
Famma- | Pent- | YnbTpa- Paguo-
nyu reHos- cuone- KpacHbie  BOMHBI
ckne  ToBble ny4mn
ayqu  Nysm

3neK'rpomarHvrer|ﬁ CNeKTp

B 1931 rony Kapn JlxeHckn, aMEpUKaHCKUU
paavouHXeHep YEIICKOTO MIPOUCXOXKACHHUS, BBITION-
HSJI  WCCIENOBAaHUS MO  aTMOC(QEpHOW  CTaTHKE,  IOJb-
3ySACh  WMIIPOBU3WPOBAHHBIM  BO3AYIIHBIM  30HIOM, u
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0o0OHapyXui KOCMHUECKOE paauou3ITydeHHE. Kax
HU  CTpPaHHO, OH HEe CjAeJal  JIOTMYECKUX  BBIBOAOB
U3 OTOrO0  OTKpPBITHA, HO ToOcile OKOHYaHus  Bropoit
MUPOBOH BOIHBI  PagUOaCTPOHOMHS cTaja  JKHM3HEH-
HO Ba)KHOH 4acCTbIO aCTPOHOMMHU.

Cop bepnapn Jloysnmn  coopyawn — orpomHyto  250-
¢yroByto «TapenKy» pazuoTeneckona B Jxon-
penn-baHk, B rpagctBe  Yemmmp, KOTOpas ~ HadJaja
neiicteoBath B 1957 romy, um Temepp BO BCEM  MH-
pe CYIIECTBYET MHO>KECTBO PaauOTENIECKOIOB. Pa-
3yMeeTcs, paJUOTENeCKONl HE MOXKET JaTh Takyl Ke
KapTUHy  3Be3JHOro  Heba, Kak  ONTHYECKUH  Telec-
KON, W uepe3 HEro HeJb3s «CMOTPETb» B  OOBIYHOM
cmbicie  cnoBa.  OH  Oomblie  MOX0XK ~ Ha  OOJNBIIYIO
aHTEHHY, HO C €ro TIIOMOIIBIO MBI IOJy4yaeM  HH-
¢dbopmanmro, KOTOpas B HMHOM cilyyaec Obuta OBl He-
JIOCTYITHOM JIsI Hac.

Kocmuueckas »snoxa Havamace 4 okrsa0ps 1957  ro-
Ja, W CBUAETEISIMH €€ Hayaja ObUIM  JIIOAM,  JKHB-
mMe Ha  pa3HbIX  KOHTHMHEHTaXx. Pycckue — 3amycTu-
JU  TepBbIi  HMCKYCCTBEHHBIH  CHOYTHHK  pa3MepoM ¢
¢GyTOONMBHBIA  Msi4,  KOTOpPHIE Hec Ha  cebe  Majo
obopynoBaHus, ITIOMHAMO panuornepenaTymka, HO
BO3BECTHJI O Ha4aJle HOBOU IPHI.

Bckope cTaJo BO3MOKHO BBIBOJHUTH CIIO’KHOE
o0opynoBaHMe  3a  Tpenensl  3eMHOW  atMocdepsl U
n3ydaTh  M3JIy4yeHHs, HHUKOIJa HE  JOCTUraromue  Io-
BepxHocTH  3emsmu. K mpumepy, acTpOHOMHS  peHT-
FEHOBCKUX  JIydei Hayajach B 1962 roxay, Korja
BEIBC/ICHHBII Ha OKOJIO3EMHYIO opouty JIETEKTOP
OTIpEeICITHIT TepBEBIC KOCMHYECKHUE HUCTOYHUKH peH-
TreHOBCKOTO U3ITY4YEHUSI.

B 1959 romy ObumM  OTHpaBiEHBl  IIEpBBIE  30H-
nel  k  JlyHe; »nABa roma cmycTd  3IMYECKoe  IyTelle-
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ctBue  IOpus TlarapuHa  NONOXKKMIO  HAyalo  MWIOTH-
pyemMblM monmetaMm B KocMoc, a Bckope — KOCMHYEC-
KHe Iy TEeIIeCTBUS cTanu OOBIYHBIM JICJIOM. Nx
KylbMUHAaIMed  craja  mocagka Ha  Jlyny,  ocyme-
cteienHas  Hwunom  Apmctponrom u  DnBuHom  Ong-
pudoMm B wmone 1969 roma. Tem BpeMmeHeM  aBTO-
MaTHUYeCKUEe  30HAbI  pasneranuch k  mnaHetam  Cou-
HEYHOM CHCTeMbl, U ceHuac Bce OCHOBHBIC ILJIAaHETHI
(3a  uckmovenuem IlmyroHa) yxke wu3ydeHBl ¢ OnM3-
KOro paccTosHuUS. Ocy1iecTBIEHBI Jaxe MOCaIKU
yopaBiseMblX ammaparoB Ha Mapc u  Benepy. Ha-
BepHOE, Oyaer  cHpaBeIMBO  CKa3arh, 4YTO 3a  IO-
ClIE/IHUE COpPOK JIeT Mbl y3HAIM O IUIaHeTaXx  OoJb-
11€e, 4eM 3a MPEeAbIIYIUe YEThIPE THICSIUH.

Pa3Burtue  ONTHUECKUX  TEJECKONOB  JOCTHIVIO  OI-
POMHOTO  COBEpLICHCTBAa; K  peduiekTopy Ha  Bepliu-

He  Mayna-Kea  mpucoemuumics — ero  Omm3Henm, W,
paborass B mape, OHH (BO BCAKOM CIydYae, TEOPETH-
YECKH) MOTYT pas3uuUTh CBET ABTOMOOMIIBHBIX

¢ap ¢ paccrosuust 16 000 MuIIb.

Ho Bce HaszeMHBIE TENECKONbl HMEIOT OIWH  00-
bannzizt HEJIOCTATOK, CBSI3aHHBIN c HaOIIOACHHEM qe-
pe3  3emMHyl0  armocdepy, TOITOMY  Ha4ajgocb  CTpO-
UTEIBCTBO  KOCMHYECKOro  Teneckoma. OH  Obm 3a-
nymeH B 1990 romy W mepeBeieH Ha  opOUTY
BOKpyr 3emuin Ha Bbicore 350 MuWib Haa  MOBEPX-
HOCThIO. [JluameTp ero 3epkama cocTaBisseT 94  mion-
Ma, a YycIoBWs HaONIONEHWs BCerga HWACaNbHBIC, IIO-
9TOMY OH  MPEBOCXOAWUT  JIFOOOW  TENECKOI,  JCHCTBY-
IO Ha  TOBEPXHOCTHM  Hamed  IiaHeTsl.  Bromne
MOHSTHO, 4YTO OH OBUI Ha3BaH B  YeCcTh  OJIBUHA
Xab6ua.

Cro ner Hazag  Qotorpadus  craja  BBITECHSTH
BU3YyaJIbHBIE aCTPOHOMMYECKUE HaOoeHus, HO
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ceiiuac  yxe cama  (Qortorpadus  BBITCCHSACTCS  AJICKT-
POHHBIM 000pyIOBaHUEM. [Ipubopsr c 3aps10BOM
cs3pi0 (CCD)  ropazmo  Oonee  YyBCTBUTEIBHBI,  4eM
¢dororpaduyeckne  MIACTUHKM, W B OCHOBHOM  IIpHU-
IUIM WM Ha CMEHy. OTO O3HadaeT, uTO TeJeCKo-
Ibl, TOCTPOCHHBIE MHOTO JIET Ha3ad, HbIHE  o0Ja-
JMAIOT ~ 3HAYUTEIBHO  OOJBIICH  MOINMHOCTHIO, 4YeM  Mep-
BOHAYAJILHO MIPE/II0Iaraioch. ActpoHOoMy OoJbIIIe
HE  TPUXOMUTCS  CHACTH  JIONTHE Yackl B TCMHOM,
XOJIOAHOM KymoJe u MIPOBEPATH (dotorpaduueckyro
sKkcnosuuuo.  Temepb OH  CHIUT B YIOTHOH — KOHT-
PpOIBHOMI KOMHATe, HaOmo1as 3a TEJCBU3NOHHBIM
skpanoM. Emy nmaxe He HykHO ObITh B  o0OcepBa-
TOPUM WM HaxoAMThCs B ToM ke crpaHe. Ceiuac
aCTPOHOM,  KOTOpPBI  HaxXoAWTCsA, CKaXeM, B  OJHH-
Oypre, BIIOJTHE ~ MOXET  YOpPaBIsATh  TEJIECKOIIOM  Ha
T'aBaitsax.

S noHuMar, YTO ATOT OYEPK O COOBITHAX  pas-
HBIX 30X OBUT  OYEHb CYXNM H  IIOBEPXHOCTHEIM,

HO HAaJIeIOCh, OH TMOMOKET MPEICTaBUTh 001IyI0
CUTYalHIO. CoBpemenHast aCTPOHOMHUS SIBJISIETCS -
HaMHYHOH HayKoi; KaK IbIN roj BHOCHUT CBOIO

JenTy pagoCcTM W  HOBBIX OTKpBITHH. Mbl  yxe  y3-
HaJIM OYEeHb MHOTO, XOTA HE MOXEM IpeTeHA0BaTh
Ha  Oompmiee, 4YeM  CMyTHOE  TIOHUMaHHE  BEJIHKOI
BcenenHoi, B KOTOpOH MBI )KUBEM.



TEJTECROM ACTPOHOMA

Ecmun BEI BCEPHE3 3aUHTCPECOBAIUCH aCTpOHO-
MI/IGf/i, TO paHo HIIn MO3JHO BaM npuaeTCs 003a-
BCCTHUCH TCJICCKOIIOM. 3nech qacTo Ha4YMHAIOTCA

mpoOJieMbl, TaK  KaK  TEJIECKONM  MOXET  ObITh  JH0O
XOPOIIIHAM, JTHOO JICTIICBBIM.

Bymer  Hepa3yMHO  MOTpaTuTh  JCHBIM  Ha  Teje-
CKoM-pedpakTop c rJIaBHOMI JIMH30H JUaMETPOM
MEHee Tpex JIOWMOB WIM HAa  HBIOTOHOBCKHH  ped-
JEKTOp €  3€pKajoM  MEHBIIE IIeCTH  JIOUMOB. OTH
TENECKOMNbl  CIHMIIKOM  Majibl  JJs  HOPMalbHBIX  HaO-

JIIO/ICHUH, u Oyner ropaso Tydie BJIOXKHUTh
JEHBI'H B XOpOoIMH  OWHOKJIb,  KOTOpHIH  oOnamaer
OOJIBIINHCTBOM MIPEUMYIIECTB MaJICHBKOTO Tenec-

KoI11a, €Clin HC CUHUTaTh KpPaTHOCTH YBEJINYCHNA, a
CTOUT 3HAYUTCJIIbHO MCHBIIIC.

bunoxknn TaKXC TroanuTcAa JIIsL IOBCCIHCBHOT'O
MOJIb30BaHUA —  Halnpumep, It Ha6J'IIOZ[€HI/IH 3a IITU-
maMunu — B OTJINYHC oT ACTPOHOMHUYECCKOI'O TCJICC-
KoI1a, KOTOpBIﬁ HUMCCT CHJIBHO OrpaHUYCHHOC
oJie 3p€HUA U JaCT NCPECBECPHYTYIO KAPTUHKY.

bunokmmu oApPa3aACIA0OTCA CcorjiacHo ux yBEJIn4C-
HUIO u ANaMEeTpy rJ1aBHOM JINH3bI, BCEraa n3Mepsi-
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eMoMy B MwuiuMmerpax. Tak, OunHoxip 7 x 50 maer
CEMHKpAaTHOE YBEJIMYEHHE, a KakJas JIMH3a HWMeeT
50 MWUIMMETPOB B JAMaMeTpe. OTO OuYeHb YAOOHO,
Tak Kak Oojee CHJIbHOE YyBeluueHue (Io KpaitHei
Mepe Bbime 12) nemaer OWHOKIM TakUMHU HEYA00-
HBIMHM, YTO UX TPYAHO JepKaTb B pyKaxX, Korjaa
Bbl wu3yuaere 3Be3gHoe He0o0. (Ilomb3ysick OWHOK-
JeM, BCerja CclieyeT MOMHUTb O TOM, 4YTO HEJb3d
cmotperb B cropoHy Comnna. 1 mompoOnee pac-
CKaXy 00 3TOM TO3XKe, HO He Oyjay H3BHHATHCA 3a
HallOMHMHAHUE, TaK KaK 3TO OYSHb Ba)KHO.)

[Mpuamun  pedpakropa mOKa3aH Ha  PUCYHKE.
CBer OT wu3y4aemMoro oOBEKTa MPOXOJUT Hepe3
00BeKTUB (IJIaBHYIO JIMH3Y), a 3aTeM JIydd COoOH-
patotcsi B (oOKyc, TIne HU300pakeHHE YBEINYMBAETCA
BTOPOI TMH30M1, KOTOpasi Ha3bIBAETCS OKYJISIPOM.

3amMeThTe, YTO OOBEKTHB JIMIIb COOUpAacT CBET,
B TO BpeMs Kak (paKTUUYECKOE YBEIMYEHHE JOCTH-
raercs ¢ TOMOIIbIO OKynspa. Iloatomy eciu B
YBUIUTE pEKJIaMy TeJeCKONa, TJe TOBOPHUTCS, 4TO
OH YBEIMYMBAECT BO CTOJIKO-TO pa3, HO HE YIIO-
MUHAeTCsl pa3Mep OOBEKTHBA, MOXKETE€ CMEJIO HC-
KaTb B Jpyrom wmecre. PaccTosHue Mexay oObek-
THBOM © (POKambHOW TOYKOM Ha3bIBaeTcsi (OKycC-
HBIM PacCTOSTHUEM.

N
SN

Tyum ceeta” Oxynsp

N\
N

N

O6bekTnB
NpuHuun pedpakropa
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Kak mnpaBuio, HauumHaiomieMy acTpOHOMY HYX-
HO WMETh TPH OKYJsipa: OJAWH C MaJbIM yBelIHye-
HUEeM s OOmMX BHIOB, BTOPOH CO CpEeJHUM YBe-
Ju4eHueM ans Oosnee mOApoOHON paboThl, a TpeTuit
c OonpmMM yBenuueHueM i HaOmogeHus JlyHbl u
IUTAaHET TPU XOPOLIMX TOTOJHBIX M aCTPOHOMHYEC-
KHX YCJIOBHUSX.

Haubonee  pacmpocTpaHeHHOH — pa3HOBHUIHOCTBHIO
3epKaJIbHOrO TENIECKOMa SBISETCS HBbIOTOHOBCKHUU ped-
JEeKTOp (HEeTpyAHO JorajaTbcs, KTO TNEpBBIH H300pen
Ty cucremy). CBeT NPOXOAWT TO OTKPHITOMY IIH-
JUHApPY, KOTOPBIH MOXET HMETh KapKacHOe CTpoe-
HUE, M TaJaeT Ha BOTHYTOE 3€pKajo B JaJIbHEM
KOHIIE. OTOT mMapabOJMYECKUl OTpa)xkaTenb IOCHI-
JaeT cBeT OOpaTHO IO IWJIMHIPY, HAIpaBisisl €ro Ha
IUIOCKOE 3€pKaJ0 MEHBUIEr0 pa3Mepa, HaKJIOHEHHOE
nox yrnom 45°. OHO, B CBOIO OYepelp, IOCHLIACT
Jy4yd CBeTa B OOKOBYIO CTEHKY LWIHHApa, TJe
OHU CcBOJATCS B (hoKyc, a H300pa’keHUE YyBEIUYHBa-
eTcsl OKYyJsIpOM, Kak M B IMpenablayiieM ciydae. Ta-
KUM 00pa3oMm, HaOOIaTeNlb, TOJIB3YIOMIMNICA HBIO-
TOHOBCKUM TEJIECKOIIOM, CMOTPUT B OOKOBYIO 4acCTh
IWINHApPA, a He BBEpX, IO3TOMY IIOYTH BCerJa
ObIBaeT  HEOOXOAMMO  HMMETh  TEJECKOI-BUIOUCKA-
TeJb, MIPUKPETJICHHBIN K TTIABHOMY LIHJIMHAPY.

Mnockoe
3epkano Pednexrop

Jlyum cBeTta

Okynsip

HblOTOHOBCKUI pedaeKkTop
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Kaxnas pa3HOBUIHOCTP HMEET CBOM IpEUMYIIe-
CTBAa M, K COXaJleHUIO, CBOM HejocraTku. Ecnu
TOBOPUTH B I1EJOM, pePpPaKkTOpHbI Teneckon 0o0-
nee d¢pdextuBen. Kpome Toro, on Oonee Haje-
JKE€H, M €eCIM C HHM XOpoIIo oOpamarbcsi, TO Ka-
MUTAJIBHBIA  PEMOHT HE TIOHAJOOUTCS B TEUYCHHE
MHOTUX JeT. PedmexkTopsl ropasno Oojee ysS3BUMBI,
HE TOBOpS YK€ O TOM, YTO MX 3epKajla HeoOXoIu-
MO TEPHUOJAMYECKH TOKPHIBATH HOBBIM CJIOEM  aJfo-
MuHusT win cepebpa. C Apyroil CTOpPOHBI, HBIOTO-
HOBCKMH pediexkTtop Topa3io JeuieBie, YeM Te-
JIECKOM-pepakTop pPaBHOM MOIIHOCTH, M OH HE
JaeT  pa3IpakaloluX JIOKHBIX  IIBETOB, COMBaB-
IIMX C TOJIKY paHHMX HaOmronateneil (XoTs crueny-
eT J00aBUTb, YTO B COBPEMEHHBIX OOBEKTHBAX
9Ta npolseMa CBeJieHa K MUHUMYMY).

BTopuyHoe 3epkano Pednextop

Okynsip
Jlyun ceeTa

PednekTop KaccerpeHa

CymiecTByeT MHOTO JPYTHX ONTHYECKHX CHUCTEM —
K TpuUMepy, KacCerpeHoBCKas®, TrJe  BTOPUYHOE
3epKajo SBISETCS BBINYKIbIM, a HE IUIOCKUM, |
CBET TIOCBUIAETCSI B OKYJIsIp Yepe3 OTBepCcTUe B
IJIaBHOM 3epkaje. EcTh CKlIafHble TENeCcKOIbl, T
UCIONB3YIOTCS KaK JIMH3bI, Tak M 3epkasa. OHu

* HasBana B uects Kaccerpena, ¢ppanmysckoro yuenoro XVII Be-

xa,— [Mpum. nep.

65



TATPUK MYP

OoueHb ynOOHBI, Tak KaKk MX JIETKO [epeMelarb ¢
MecTa Ha  MECTO, HO  TJIaBHBIM  HEJOCTaTKOM  SIB-
JSIeTCs UX IeHa.

CyIlIECTByeT JBa TJIaBHBIX THUIIA Oorop JUIA TC-
JIECKOTIOB. BricoTHO-a3uMyTanbHast omopa Hozpasy-
MEBaeT, YTO  TEJNeCKOI  MOXXHO  JBUrarb B  JIIOOOM
HampaBJICHUH 1O BBICOTE (BBEPX M  BHH3), WIH IO
a3UMyTy (ma  BOCTOK u Ha  3aman). [Ipobiaema
3lech  3aKIoYaeTcss B TOM, 9TO  HYXHO  YYHWTHIBaTh
JIBa BHIA JBIWKCHHS, W ObIBAaeT TPYAHO YACPKUBATh
0o0beKT B TOJNE 3pEHHsT TPHU  BBHICOKOM  yBEJIHMYCHHUH.
IIpocto  mopasurtenbHO, Kak  ObICTpO ~ HeOecHoe  Te-
JO  MOXET  CKpBIBaTbCs M3 BHAY IpH  MayeimeMm
memwkennu!  Kpome — Toro, Teneckom ¢ BBICOTHO-a3H-
MYTaJIbHOM YCTaHOBKOU MOYHO UCIIOJIb30BaTh TSt
¢dororpadupoBanus JIMIIb KpaitHe OI'PAaHUYEHHBIM
obpazoM. 3JTO OTHOCHTCA W K Bce Oojee TOMysp-
HOH  «JIOOCOHOBCKOH»  OmMOpe —  DIIEMEHTApHOHW,  HO
mo-cBoeMy 3(h(HhEeKTUBHOM.

Teneckon c SKBAaTOPHAIIBHOMN onopoit yCTaHaB-
JIMBaeTCs Ha  OCHM, YyKasplBalomed Ha  HeOecHBIH  ToO-
JIOC, TO3TOMY TpH paboTe C HUM HYXHO  Y9HTHI-
BaThb JIMIIb  OAWMH  BUJX  JIBIDKCGHHS, C  BOCTOKa  Ha
3amaj. [lBmwxeHue  BBepX  WIM  BHM3  IPOUCXOJUT
aBTOMAaTHYCCKH, u JOIIOJTHCHHUC B BUJIC MCXaHH-
YeCKOro  MpuBOJa  OOECHeuMBaeT  MOCTOSHHOE  MECTO-
HaXO0XJICHHE 00BEKTa B ITOJIE 3PEHUSL.

Jlo  HemaBHero BpeMEHHM Bce  IJIaBHBIE  TEJIECKO-
OBl WMEIM  OKBaTOPHAJBHYIO  OmOpy, HO  Ojaromaps
NPUMEHEHHIO  KOMIIBIOTEPOB ~ CTaJO0  BO3MOXKHBIM  Ha-
NpPaBJIATH  BBICOTHO-a3MMYTaJIbHBIE ~ YCTaHOBKM  C  Ta-
KO K€ TOUHOCTBIO.

Bo MHOTUX OTHOIICHHUSAX BBICOTHO-a3UMYyTaJIbHAsI
yCTaHOBKa  sBJSIETCSl  ropa3no  Oosiee  TOoyHOH.  Bo3b-
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4. TE/IECKOI ACTPOHOMA

MeM, Kk mpumepy, 138-mroiimoBenii  HTT, wumm  «Ho-

BBIN TEXHOJIOTUYECKUI TEJIECKOIDY, B Jla-Cunne
(myctelHst  Atakama), Ha  YMJIMHCKOW  craHmMm  EB-
pormeiickoi HOxHoi 00cepBaToOpHH. 3nech Tenec-

KOl ~ MOXET  MEpEeMeNathCs  TOJBKO IO  BEPTHKAIH,
HO cama oOcepBaTOpWsi  BpallaeTcs BMeECTE C  HHM,
MO3TOMY  TPOpe3b  BCErja  HaxOAWUTCS — mepel  00bek-

THUBOM WHCTPYMCHTA, a 06C€pBaTOpI/IH HUYYTb HC
HaIllOMHWHAacCT U3AIIHBIC KyIioja OBLIBIX JICT. Bonee
TOTO, q)opMa 3C€pKajia PEeryampyercsa «II0AKJIaaKa-

MH», KOTOPHIMH  YIpaBIseT  KOMIIBIOTEp.  Takas  ak-
TUBHAsI OIITHKA HBIHE npuobperaer BCE Oosblice
pacnpocTpaHeHHe; ee COMPOBOXKIAIOT CUCTEMbI

Hemenkas -
JKBaTOpUanabHas

Onopbl Ana Teneckonos
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«aJanTHBHON OIITHKW», rae HCIOIb3YEeTCs BTOpOE
MaJIcHbKOE  3€pKajlo  JUIi  TONpPaBKM  HAa  HMCKaKEHHS,
co3/1aBaeMbIe 3eMHOI atMochepoii.

OueBuHO, 4TO CYIIECTBYIOT OTpaHUYEHUS TS
pasmepoB  3epkaja.  Pycckue — MOCTPOMJIM ~ HMHCTPYMEHT
¢ pednektopom 237 groiimoB eme B 1975 rony,
U OH OCTaeTcsd KpymHEHmUM B MHpe JeHCTBYIOIIUM
TENECKOIIOM c LENbHBIM 3epKajoM, XOTs 3TOT
pekopa  ompeneneHHO — Oyner — TIpeB3OiAeH 70  KOHIA
XX BEKa. Ipensraymum €ro oOagarenem 0BT
200-aroiiMOBBII pednexrop Xeiina B IManomapckoit
oOcepBaTopuy, mTaT Kanudopuus, YCTaHOBJICHHBIH
eme B 1948 romy. XoTs OTOT TeJNecKoll Bceraa Ja-
Bal IIPEBOCXOIHBIE pe3yIbTaThl (mn MO-TIPEKHEMY
HaXOJUTCS Ha nepeHeM ¢dponTe HCCIIeIOBAaHNH,
0COOCHHO  IIOTOMY, 4YTO TeNepb OH CHAOXEH  DIEKT-
POHHBIMHA ycTpoiicTBaMn), pyccKkomy THTaHTy To-
Be3to  MeHbiie. FEro  onrtmka Obla  MeHee  coBep-
OIEHHOW, a  pacnonoxeHue Ha rope IlactyxoBa B
opiBmeM CCCP He MOXET CpaBHHTBCS C  YCIOBHSIMH

B JIPYTUX KpYTIHBIX 00cepBaTOpHsIX. OpHako Ha
€ro CcueTy eCTh OJMH BaXKHBIM BKJIAJ B  acTPOHO-
MHIO: 3TO OBLT MepBBI  JICHCTBUTENHHO 0O0JIBIION
TEJIECKOTI, YCTaHOBJIEHHBIN Ha BBICOTHO-a3UMYTajlb-

HOW OCHOBE U YIIPABISEMBIIl KOMIBIOTEPOM.

Kpynneiimee COBPEMEHHOE 3epKajo yCTaHOBIIE-
HO Ha Teneckone Keka, pacmosoxeHHOM Ha  Bep-
LIUHE Mayna-Kea Ha I"aBaiisix. Hduametp 3TOro
3epkaia cocraBmser 387  mroiimoB (9,82  merpa), HO
C caMoro Hayaja HHUKTO HE  coOupalcs  OTJIHMBAaTh
€ro U3 IEeIbHOrO  CTEKISIHHOTO  AMCKAa: OHO  COCTOUT
n3 36 CerMeHTOB, TMOJOTHAHHBIX Jpyr K Jpyry H
o0pa3yromux TOUHYIO ONITUYECKYIO KpPUBYIO. B
1996 TrTomy Bropodi Temeckon Keka —  Opar-OnmsHen
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4. TE/IECKOI ACTPOHOMA

MmepBOoro — OBUI YCTAaHOBJIIGH psjaoM; pabotas B mape,
OHM  MOTYT  pasIuYuTh  (apel  aBTOMOOWIS C  pac-
crosauss 16 000 wmwmns. B cramgum  paspaboTku  Haxo-
IATCS  JAPYTHEe  KPYHHBIC MPOCKTHI, OCOOCHHO TakK Ha-
3bIBaEMBIi «OYEHb OonpIon TEJIECKOID»: KOMOWHa-
UM M3  YeThIpeX  BOCBMHUMETPOBBIX  TEJIECKOIOB,  Ubs
CUHXPOHHas pabota co3zaer 9KBUBAJICHT 3epkaiia
IUaMeTpPOM  IIeCTHAALATh METPOB. JTOT Teleckom  Oy-
ner ycranoBieH B Keppo-Ilapanans  (ceBeproe  Uwnim)
1 HauHeT AeiicrBoBathk B 2000 roay.

BonbmmucTBO HOBBIX  00CEpBAaTOpPUIl  CTPOUTCS B
BBICOKOTOPHBIX  YCIIOBUSIX, Hax  Haubojiee  IUIOTHBIMH
cinosiMu  3eMHOM  atMmoctepbl.  Camblii  KpynHbId  OpH-
TaHCKUM  TeJeckor, Ha3BaHHBIN B dYecTb  YuWibsiMma
lepiens, YCTaHOBJIEH Ha  BEpUIMHE Pok-ne-noc-My-
yadyoc, mortyxmero ByiakaHa B Jla-Ilameme Ha  Ka-
HApCKHX  OCTpPOBaX, Ha BBICOTC OoJiee  BOCBMH  ThI-
¢4 ¢yroB. 3gech ecth Takke 100-mOWMOBBI  HbIO-

TOHOBCKHUH peduiekrop, MepBOHAYAIBHO paboTaBIIIHiA
B Xepcrmonce, rpadpcrBo  Cyccekc.  Jla-Ilampma — —
HUCIIAHCKUH OCTpOB, HO BEpIIMHA BYJIKaHA crana
POIHBIM  JIOMOM JJii  TEJIeCKONOB M3  MHOTHX  CTpaH,
u MOYHO BIIOJTHE CIIpaBeJIUBO YTBEPXKIATh, 4TO
ACTPOHOMMS SIBJISIETCS MHTEPHAIMOHATILHOW HAYKOM.

Paznuunbie TEJICCKOIIBI pa3pabaTbIBarOTCS TS
BBITIOJTHEHUST ~ OCOOBIX  3ajad. K  mpumepy, uHppa-
KpacHBIi TEJIECKOI CoeTMHEeHHOTO Koponesctsa

(UKIRT) na  BepmmmHe  Mayna-Kea  umeer  TOHKOe
3epkano  auamerpoM 150  mgroiiMoB.  OHO  mpeaHas-
HA4YCHO TOJNBKO Ui paboTel B WHQpPAKpaCHOM  JaHa-
na3oHe. 3t0 O3HayYaer, 4TO 3epKajio obnaiaer
CPaBHHUTEIIFHO  HHM3KOH  TOYHOCTBIO, XOTS B  KOHedY-
HOM  cYeTe OHO  OKa3aJoCh  HACTOJBKO  HAJEXKHBIM,
4YTO €ro  HUCIOJB3YIOT W s ONTHYECKUX  Halmoje-
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Huii.  CoNHEYHBIE  TENEeCKONbl  YJIABIMBAIOT  CBET  C
TIOMOUIBIO BpaLIAIOIIErocs cepryeckoro oTpaxare-
J, a 3aTeM COJHEYHBIE JIy4d T[IOCBUIAIOTCS BHH3 IO
OamiHe WIM  HAKJIOHHOW  IUIOCKOCTH B J1a00OpaTopuio,
rje  IOJBEpralTCs  aHaIM3y  Ha  CTAalIOHAPHOW  arm-
napartype.

B  ompenenenHoM  cMmbIcie,  NeYalbHO — BHIETH  3a-
Kar SMOXU OounbImx pedpaxTopHBIX TEJIECKOIIOB.
BonmpmmHCTBO M3 HMX ~ MMeeT  IOYTEHHBIH  BO3pacT,
BIJIOTh 70 Havana XIX Beka, M JUIIb HEMHOTHE
HCIIOIB3YIOTCS TS HCCIIEeI0BaHUI Ha [IOCTOSIHHOM
ocHoBe. Ho oHM chIrpadm  CBOIO pOIb B Pa3BUTHH
Hayku. B obcepBaropun  Jloysiuta B @marcradde,
TaT Apu3oHa, 00JIBIION 24-nroNMOBBIT pedpak-
TOp HBIHE  HCIOJB3YeTCs  IIOYTH  HCKIIOYMTENBHO  JUIA
NyONMYHBIX ~ TMPOCMOTPOB; sl 3HAKO, 4YTO JTO  MpEBOC-
XOJHBIH  HMHCTPYMEHT, TaK KakK He3ajoiro Jo  Imep-
BOrO0  NIHJIOTHpyemoro mojera Ha Jlyly c¢  ycmexom
MOJB30BAJICS MM JJIsi  KapTUPOBAaHUS  JIYHHOH  IMOBEpX-
HOCTH. Kpynneitmmii OpuTaHCKHiI pedpaxrop Jua-
METpOM 26 JIIOMOB B XepcTMOHCe [pocTanBaj
0e3 gmema mocie  mepeessa  KopojieBckoi  ['puHBHuc-
KO  o0OcepBaTopud, HO TI0  MOEMYy  HpPEIJI0KEHHIO
OH HEIaBHO ObUT BBEJACGH B CTPO W CHOBa JaeT
MOJIE3HYI0  HMH(OPMAIHIO. B OTPOMHOM  pedpakTope
€CTb  YTO-TO  OCOOGHHO  MHJIOE  CepAlly  acTpPOHOMA,
W OH OTIMYHO TOAXOAWT JUIi  BHU3YQJIbHBIX  HCCIIe-
noBaHui JIyHbI 1 TIaHeT.

[Morowm, pasymeercs, ecTb KOCMUYECKHH  TeJec-
konm  XabOOya, Bpamamoumics 1o opOUTe Ha  BBICOTE
o6omee 350 wmwmae. OH ObUT 3amylieH Ha  KOCMHYEC-
koM denHoke B 1990 romy. OOnamas  94-mr0lMOBBIM
3epKajJoM, OH  JIEWCTBYeT B  MJCAIBHBIX  YCIOBHUSX
HaOmonenus. Ilocme BeiBoga Ha  opOuTy ObutH  00-
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4. TE/IECKOIN ACTPOHOMA

Hapy>XEHbl  U3BbSHBI B  KOHQUTYypalluu  3€pKaia, W3-
3a 4ero paszpeniaronias CIOCOOHOCTD OKa3anach
HUxke  oxugaemod. B 1993  romy komaHma  acTpo-
HaBTOB  HAa  KOCMHMYECKOM  UEJIHOKE  3axBaTWia  Te-

JIECKOTI, yCTaHOBHJIA KOPPEKTHPYIOLIYIO OINTUKY u
BepHyJa ero Ha opOuTy, I09TOMYy Temepp OH IOJ-
HOCTBIO OIpaB/bIBACT NepBOHAYAJIbHBIE OKUIaHUS.

Bropas  skcmegmuus 1O TEXHHYECKOMY  OOCIy>KHBa-
HUIO TeJiecKona Oblia mposeaeHa B 1997 roxy.

CoBpemeHHas obcepBatopuss — Takag, Kak B May-
na-Kea wmu B Jla-IlanbmMe — cama 1o cebe sBISeTCS
HEOOJIBIITHM ropoioM co BCEBO3MOXHBIMU HHCTPY-
MEHTaMH, nabopaTopHsIMH, CITy’)KEOHBIMHU u K-

aeiIMu  noMemieHusiMu.  Ho  cymectByer — Takke — MHO-
ro dYacTHBIX  oOcepBaropuii, H ecom y Bac  €CTb
TENeCKOI JIOCTaTOYHO KpYITHOTO pasmepa, xKena-
TE€IbHO  YCTAaHOBUTb  €r0  Ha  MOCTOSHHYIO  OCHOBY.
B kauectBe  camoBoii  oOcepBaTOpMM ~ MOXET  COHTH
OOBIYHBII capail co CABYOKHOM Ui pa3bopHoii
Kpbllleii  mbo  HAacTOAIMH  KymoJl;  CTOMMOCTb  Ta-
KOM  TOCTpPOMKM  HaxXOAUTCSI B  pasyMHBIX  Ipefaenax,
U €€ JJOCTaTOYHO JIETKO COOPYAUTh.

3aMeTbTe  TaKke, YTO €CJIM BBl  IpUOOpeNn  XO-
pommii  Teleckonm, TO OH OyAeT CIyXuUTb BaMm  BCIO
KU3Hb. C y4eToM 00CTOSITEIIBCTB, MaTepuallbHbIe
3aTpaThl HE  BBIJIIAAT  Ype3MepHbIMU.  BrnonHe — mpu-
JUYHBIA ~ TENecKom  CTOMT  He  Ooyblle, YeM  mapa
KEJIE3HOJOPOKHBIX OuieroB oT Jlonpona JI0
OnuHOypra, HO  OH  MOXET  JOCTaBUTh  BIIAJEJbIy
OECKOHEUHOE Y/I0BOJILCTBHE.



B Kocmoc

IIpoucxoxneHue uaeu KOCMHYECKUX MyTeIecT-
BUil Tepsercss B TiayOmHe BpeMmeH. Jlromm gaBHO  Med-
TaJu  oTopBatkcst oOT 3emuu, u Bo Il Beke H. 2.
rpedeckuit  carupuxk  Jlynman  Camocckuit = jgaxxe — Ha-
nucan  ucropuro o moimere Ha Jlywy. OH  Ha3Ban
€e  «IpaBIMBOM  HWCTOpHEW», Tak Kak, IO €ro coo-
CTBEHHBIM  CJIOBaM, OHa Obula BbIyMaHa OT  Haya-
Ja gm0 KoHma. B uctopum  moBecTByeTcss 0 TOM,
KaK KopabJib, MUHOBaBIINH I'epkynecoBsl Cronosl,
HBIHE H3BECTHBIE KaK I'mbpanTapckuit MPOJIUB,
monaji B WITOPM M ObUI  MOAOPOIIEH BBEPX C  Ta-
KO  cuimoi, 4dYro depe3 ceMb CyTOK JocTur  JIyHBI
Tam Mopsikm  OOHapyXwnM, 4dYTO OHM TPHOBUIM  Kak
pa3  BoBpems:  npaButTens  JIyHel  cobupaics  Hadathk
BoilHy ¢ mpasuresieM ConHma 3a NpaBO  BIAJCHUA
Benepoit  (croutr  100aBUTH, YTO  WMeETCS B BHUIY
IlaHera, a He Oorunsg). BrocienctBum i myrenne-
ctBuss Ha JlyHy mpeanmaraiuch TakMe — CpeAcTBa  IIe-
PEABUXKEHHUS, KaK HNTHYbU YOPSIKKH, LIy THXH "
Jla’ke IEMOHBI.

Hakonen, B 1865 rogy, ObDI  ommcaH  TCPBHIA
HayuyHblli Meron. EMy Hukorma He  CyXIEHO  OCy-
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HIECTBUTbCSI HAa  NpakTHKe, HO TE€M HE MEHee OH
BecbMa  royuuteneH.  ABropom  Obu1  JKionp  Bepw,
BeNMKUI  (paHIy3ckuid ~ mwmcarens. B ero  moBectH
«IIytemecteue ot 3emau 1o JlyHe» Tpu  myTere-
CTBEHHMKAa  3a0HMpaloTcsi B  OrPOMHBIH  CHapsii, KOTO-
pRIf  3aTeM  3amyckaeTcs 1o  HampaBieHuto Kk JlyHe
€O CKOPOCTBIO CEMb MUJIb B CEKYHITY.

Krone Beprn Bepun B mporpecc Hayku U Jeil-
CTBUTENBHO  IpHUBEI  TOYHYIO  CKOPOCTb Ul  BBIXOZAA
3a  mpenensl  36MHOM — OpOMTBI, HO  €CTb  HECKOJBKO
0OCTOSITENBCTB,  KOTOpble OH JuOO0 He 3Haim, Jmbo

HpeAnoyesn OCTaBUTH oe3 BHUMAaHUS. Bo-nepBrix,
CTapT €O CKOPOCTBIO CEMb MWJIb B CEKyHIy Oyz;er
(MATkO  TrOBOps)  JIOBOJIBHO  pEe3KUM, W  HECYAaCTHBIE
Ty TEIIeCTBEHHUKH MOMEHTAJIbHO IIPEeBPaTATCS B

xkene. Bo-Bropelx, ABWXKeHHMEe B arMocdepe  cosjia-
€T TpeHue, a Ipu TPEHUHM BBIACNAETCS TEIUIO; CHa-
pan, BBIIYLUICHHBIA €  TakOMl  CKOPOCTBIO,  pacIula-
BUTCS emle J0 TOro, Kak BBUICTUT M3 Jyja OpyJus.
B  T1perbux, myTemiecTBUE€ ~ MOXET  NPOU3OHTH  TOJb-
KO B OJHYy CTOpoHy (XoTss B cBoeM pomane JKioib
BepH xuTpoyMHO 000111 3TO 3aTPYAHEHHE).

Ho mouemy cemp wMuns B cexkyHay?  Iloromy
9TO 3TO TaKk Ha3plBaeMass CKopocTh yOeranus. Ecmn
Bbl  OpocuTe  mpeaMer — BBEpX, OH  IOJHHUMETCS  J0
OnpefeIeHHON BBICOTHI, mpexne 4eM  ymacTh Ha
3emio. bpockre ero ¢ Ooiblied  CKOPOCTBIO, M OH
MIOJHUMETCS BBILIE.

Ilpy HayanbHOM CKOPOCTM CEMb MWIb B  CEKyH-
ny (mpumepro 25 000 wMwip B 9ac) TmpeaMeT  BO-
olme He BepHEeTCsA: cuila TATOTeHHs 3emuu  Oyner He-
JIOCTaTOYHOW, YTOOBI ~NPUTAHYTH €ro o0paTHO, W OH
ynetut B Kocmoc.
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Ckopocth ~ yOeraHumss ~ Ha  TOBEPXHOCTH  HeOECHOIo
Tena 3aBHCHUT oOT ero Maccel. K mpumepy, Macca
Jlyael  cocTaBisier  JUUIb 1/81 Maccel  3emid, H
JyHHAsI CKOPOCTh yOeranus OyneT He Oonee uem
1,5 wmwIu B ceKyHay.

OtBepruys 1191 (S20) KOCMHUYECKUX CHapSIJIOB, MBI
BO3BpallaeMcsi K pakere —  CIMHCTBEHHOMY  YCTpOii-
CTBy, KoTopoe OyzmeT gJelcTBoBaTh B  0O€3BO3IYLIHOM
mpoctpanctBe. OHa  ycTpoeHa  TOYHO TaK K€,  Kak
OIyTUXH W «OTHEHHBIE  3MEW»,  KOTOpble  OpHTaH-
LBl ITyCKAIOT KayKABIH TOJ] MATOrO HOSOPS B MaMATh

CkopocTh yOeranus
(7 Munw/c)

OpOuranbHas CKOPOCTh
(5 mumns/c)

CkopocTtu yberaHus
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o Tae ®okce*. (Hekoropble m0aM yTBEPXKAAIOT,
YTO OTO €JUHCTBEHHBIH YENOBEK, KOTOPBIM ceiluac
HY)KeH B HamleM mnapiamenre.) Takas pakera coc-
TOUT W3 TMOJOr0 [HWIWHApPA, HAMOJHEHHOTO TIOpO-
XOM U CHA0XEHHOT'0 TaJo4yKoW JiIss OOJbINe cra-
ounpHOocTH. Korma mnomkuraercss 3aman, IOpOX Ha-
YUHAET TOPETh, MPOAYKTHI CTOPAHUS BBITATKUBAIOTCS
W3 3aJHEed YacTH pakeTbl M pasroHSAIOT €€ B Ipo-
THBOIIOJIOKHOM  HampasiieHun. Iloka mopox mpo-
JIOJDKAeT TopeTh, pakeTa Oynmer JsereTb. B armoc-
dbepe HeT HEOOXOAMMOCTH; OHAa JIHMIIb IOMEXa,
TaKk Kak BO3AYyX CO3JaeT TPEHHE M TacCHT CKO-
pocTh. 31ech MBI MMEEM JieJ0 ¢ 3akoHoM HeioTo-
Ha, KOTOpBI TJACUT, YTO JAEWCTBHE pAaBHO MPOTHU-
BO/JICUCTBUIO.

Lewncteue MpoTtuBogencTeme

MpuHUMN geicTBMA paKeTbl

OdeHp MPOCTO TPOAEMOHCTPUPOBATH  JEHCTBHE
TOoro 3akoHa. [losokure KHUTY Ha TOJ, BCTaHb-
T€ Ha Hee WU TMpbIrHUTE Brepea. Bwl  ycTpemutech
B OJIHOM HamNpaBJIieHUH, KHHATA OTJIETUT B JAPYTYIO
CTOPOHY, TIIOCKOJIbKY BBl ~ OTTOJIKHYJHCh OT HeEe.
Tor ke cambii 3¢dekr Oyner neiicTBoBaTh U B

* Peus uzer o «mmopoxoBom 3arosope» 1605 roxa, xorna ait

Doxc mombITaNCA B30pBaTh OPUTAHCKHUHI MapiaaMeHT. [Ipum. nep.
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0€3B03/1yITHOM MPOCTPAHCTBE. IToatomy, eciu MBI
xotuM  BeliTH B Kocmoc, TO  HammM  CpelCTBOM
nepeBIKeH s Oy Iy T paKeThl.

ITepBoe JIEUCTBUTEIIBHO HAay4HOE MPEII0KEHNE
ObUI0  BBIBUHYTO  Ooylee  Beka  Ha3aJ  3aCTCHUUBBIM,
MOYTH  TJIyXUM  PYCCKMM  yduTelneM,  KOTOpPOro  3Ba-
1 Koncrantun OnyaproBuu [uonkoBckuii. On
MOHMMAJ, 4YTO  TBEpAOE TOILUIMBO HE  TOAUTCA  JUId

KOCMUYECKUX TI0JIETOB, u paspaborai KOHCTPYK-
M0  HACTOSIIETO  PAKeTHOro  JBHUTareis, B  KOTOPOM
JIBE  OKUJAKOCTH  —  CKaxeM, OCH3MH W IKHJIKHU
KUCIIOpOJL — HAarhHeTtalTcs B  KaMmepy CropaHusi, TIJie
BCTYNMAlOT B PEAKIHI0O W BBJICISIOT Ta3bl JUIA  peak-
TUBHOTO BBIXJIONIA. HuonkoBckuit TaKxKe peJio-
JKAJ ~ CTyNEHYaTyK  CHUCTEeMYy  3allycka  pakeT,  4To-

Obl  TmOCJEmHSAS ~ CTYICHb  MOJy4yala  HEoOXOoauMoe  yc-
kopenue Uit Beixoma B Kocmoc. B 1O Bpems  ero

pabora  He  BBI3Baa  HHUKAKOr0  HHTEpeca,  OTYACTH
MIOTOMY, 4TO Obta  omyOnuMkoBaHa B MaJlou3Be-
CTHOM  PYCCKOM  JKypHajle, HO  MOCI€  CMEpTH B

1934 roxy HuonkoBckuii ObLT NIPU3HAH «OTLOM
UAed  KOCMMYECKHMX  IIOJEeTOB», XOTS OH HE IIPOBO-
AT MIPAKTHYECKHUX SKCHEPUMEHTOB U, BO3MOXHO,
HUKOTJA B )KM3HH CaM He 3aIlyCKaJl PaKeT.

IlepBas paxkera Ha OKHAKOM TOIUIMBE Oblla  IOC-
TpOCHA B 1926 rogy aMEepUKaHLEM PoGeprom
Xar4uHrcoM TlNogmapaom, HUKOTAa  HeE CJIBIIIABIINAM
o t1pymax Iluonkosckoro. Ero pakera Owpmia  moc-
TaTOYHO CKPOMHOM M MOJHSJIACh HAa  HECKOJBKO  Je-
CATKOB  (yTOB ¢ MaKCHMaJbHOH ckopocTeio 60  Mwmib
B 4ac, HO OJTOT ONBIT TIIOKa3al JEHCTBEHHOCTb  pe-
aKTUBHOT'O MPUHILIMIA.

Heckompko  mer  cmycra  rpymma  HEMELKHX — HC-
cienoBaTeNel yCTpousa SKCIEPUMEHT HEeTloAaIeKy
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Or  bepnuna. OHM  HayaaM  CTPOMUTH  BCE Gornee
KpyIIHblE ¥ COBEpIICHHBIE  pakeTbl, HO  BCKOpe B
Hemno BMEIIaINCh HOJUTUKH. Hewmenxoe IpaBU-
TENbCTBO 3aCeKPEeTUIIO SKCIEPUMEHTHI U nepeBeno
BEAyIIMX  Y4YeHbIX, Bkmodas Bepuepa  ¢on  bpay-
Ha, Ha IluHeMioHZe, ManeHbKUH OCTpOBOK B  ban-
THIICKOM  MOpe, C TpHKa3oM  pa3padarelBaTh  HOBBIC
BOOpY)KEHUS  ans  Oymymed  BoifHbl.  [IMeHHO  31ech
¢don bpayn wm ero Kkoulern  UM300penu  ympasisie-
MBI cHapsan ~— DAVY-2,  ucnonb3oBaHHBIA AN OOM-
OapmupoBok  Aurnmuun B 1944—1945  romax.  Pazy-
meercs, DAVY-2  BBINONHSAIM  4YUCTO  BOGHHbIE  (PyHK-
LMK, HO BCE K€ 3TO OBIIM pakeTsl: NpsMble Mpen-
K{ COBPEMEHHBIX KOCMHYECKHUX KOpaOiei.

Iocne MOpaKEHUs I'epmanun 9KCIEPUMEHTATO-
poB mepesesnu B Amepuky, u B 1949 romy Bepx-
Hfs CTyHEHb HAy4yHOM pakeTbl Boclapujia Ha TOJO-
BOKPYXKHUTENBbHYI0  BbicOTy — nouru 250 wmwuns. Ha
TEPPUTOPUU TJIaBHOM pakeTHOI 6a3bl Ha MEICE
KanaBepan Bo  ®rnopune  kumena  OypHas — JesTelb-
HOCTh, W B 1955 romy Dbenblii moM Mor c¢ yBepeH-
HOCTBIO YTBEpXKIaTh, 91O MIEPBBI HCKYCCTBEH-
HBIH  cmyTHHK  3emiau  OyzmeT  3amylleH  HE  IO3Ke
1958 rona.

Kak MBI BCE XOpomO MOMHHUM, pyCCKHE oOIepe-
TN aMEpHUKaHIIEB. Nx «CryTHHK-1» OTKpPBUI
KOCMHYECKyl0 3moxy 4 okrs0ps 1957 roma; oH Bpa-
majgcs 1O  3aMKHYTOH  opOuTe  BOKpYr  3emiM, IO-
chulasi ~ He3aObIBaeMble  CHTHambl  «Owmr! oun!». 3a
HHUM I10CJIEIOBAJIN IPYTHe PyCCKHUE CITyTHHUKH, a B
1958 rony BepHep ¢on bpayn komaHmoBan 3a-
IMyCKOM  TIEpBOTO  aMEPUKAHCKOTO0  CHyTHHKAa  «OKCII-
sopep-1». ConepauuectBo B Kocmoce Hagasocs.
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Ecnmn  oObexT BBIBOOMTCS Ha OpOUTY CO  CKOpOC-
TBIO [STh MWIb B CEKyHIY, OH He YyHaJeT BHU3.
Kak w Jlyma, om Oyzmer OeCKOHEYHO  BpamiaThCs
BOKpYr  3eMiM, ecilM TOJBKO BO  BpeMs  JIBIDKCHHS
mo opbure HEe BOIET B  CONPUKOCHOBEHHWE ¢  0o-
jJee  ITUIOTHBIMH  cjosiMu  atMocdepsl. Torma — Tpenme
3aMEUIMT ero IojeT, ¥ OH TII0 CHOHpald  ycTpe-
MHUTCS K  TIOBEPXHOCTH, HaBCTpedy  IOJHOMY  yHHY-
TOXEHUIO  (Kak 3TO  TMPOM30IIIO C  IEPBBIM  CIIyT-
HUKOM B Hauaie sHBapsi 1958 rona).

Kak  Tompko  OBII ~ JOCTUTHYT  3TOT  TIPOpHIB, B

Kocmoc Hayvaau 3aIrycKartb BCEBO3MOXKHbBIE CIyT-
HUKU. Hexotopsie HECIU Hay4YHOE obopynoBaHne
JUIT  U3y4YeHHs] ~ KOCMHYECKMX  M3Iy4eHHMH,  HEJOCTyI-

HBIX Ha TIIOBEPXHOCTH 3emiau (K TpUMEpy, peHTre-
HOBCKHX mydei); HEKOTOpEIE UCTIONB30BaINCh JUis
paavo- W TEINeBU3HOHHBIX  Ilepefad; JApyrue, K  Co-
KAJICHUIO, CITY>KHII BOCHHBIM IEIISIM.

Uepes dgerblpe roma mocine  3amycka — «CoyTHHKa-
1» Ha opOMTy TOAHSIICA TEpBbIH  deNoBeK. Pycckuid
KOCMOHAaBT COBEpILUII MIOJIHBIN obopoT BOKpPYT
3emmu B CcBOoed  ManeHbkoil  kamcyne — «Bocrok-1»,
a  3aTeM 61aronoxyqHo OpU3EeMIMICS B 3apaHee
OINpENEICHHOM MecTe Ha TEPPUTOPUU OBIBIIIETO
Cogetckoro Coro3a.

Jlo Toro BpeMeHHM  CyIIECTBOBAJIO  OMNACEHHe, 4YTO
Kocmoc ~ okaxercss — cpemoif,  abCONIOTHO  HeHpuemIe-
MOHM s 4enoBedyeckoro cymectBoBaHusa. K mpume-
py, YINOMHMHAlOCh O  @OTEHIMAlIbHOM  OHacHOCTH  OT
KOCMHMUYECKHX  JIyuyed, KOTOpble Ha caMOM Jele  SB-
JAIOTCST  HE  Jy4aMHM, a  BBICOKOCKOPDOCTHBIMHM  YaCTH-
amu, MOCTOSIHHO 0OMOapAUPYIOIIUMHU 3emitto co
BCEX CTOPOH.
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Hpyroit IPUYNHON OecriokoiicTBa ObLTH METeO-
PUTBL, HO caMyl0 TJaBHyK IpoOieMy  IpeacTaBisuia
HEBECOMOCTb, WM  HyJieBas TpaBuTamus. Kak — orpea-
THpYeT Ha Hee YelloBeuecKkoe Teo?

Haxomsice Ha  OKOJIO3eMHOH  opbuTe, B Tak Ha-
3bIBAEMOM  COCTOSSHUM ~ CBOOOJHOTO  MAJEHMS,  acTpo-
HaBT TepseT BEC, HO HE TMOTOMYy, YTO OH BBIXOAUT
H3-T110] BO3/1€ICTBUA rpaBUTalUA (aro TEeOpeTUuyeC-
KM  HEBO3MOXHO), a [OTOMY, 4YTO OH HeWTpaausy-
€T ee.

YroObl  NPOJEMOHCTPUPOBATH  STOT  (EHOMEH,  BHI
MOXeETe  TMOJOXWUTh MOHETKYy Ha KHUTYy U Jepxkarb
ee TOPHU3OHTAJIBHO HAa  PACCTOSIHUM  BBITSHYTOH  PYKH.
Bec MoOHeTsI fJaBUT Ha KHUTY, @O3TOMYy IO  OTHO-
LOIEHUI0 K KHUre OHa SBISeTCS  «TsDkeso».  Terepb
ypoHHTe KHUTY. Bo BpeMs TmajeHus KHMra M  MOHe-
Ta JBIKYTCS B  OJHOM  HAalpaBJI€HUM, C OJHOH U
TOM e CKOPOCTBIO; MOHETa MepecTaeT AaBUTh Ha

Op6uTtanbHas cKOpoOCTb

Ha BepxHeMm pucCyHke nokasaHa Gannuctudeckas TpaekTopus,
Ha HWKHeM — opbuTanbHasi TpaekTopus
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KHATY M  CTaHOBHUTCS  «HEBECOMOW» MO  OTHOLICHHUIO
k Heid. (Tor xe oddekr nmocruraercss mpuH  3aBep-
LIIEHNH  YCKOPEHHOTO  JBW)KEHHS  BBepX.) Takum  00-
pa3oMm,  acTpOHaBT Ha  OpOMTE  TEpecTacT  «JIaBHThb»
HA CBOIO PAaKETy U CTAHOBHUTCS] HEBECOMBIM.

K  cuactelo, OBUIO  YCTQHOBJIEHO, 4YTO  KpaTKOB-
pEMEHHOE  BO3AEHCTBHE  HEBECOMOCTHM  HE  HPUYMHAET
Bpela  4YElIOBEYEeCKOMY  opraHu3Mmy. I HOMHIO,  Kak
caMm IOpuit Tarapun pacckasplBal MHE, 4YTO  HEBe-
COMOCTb MOKa3auach emy «OYEHb HPUSATHONY.
XKamp, wuro Tarapyn morm®6 B  OOBIYHOW  aBHaKaTa-
CTpode HECKOIBKO JIET CIYCTSI.

Bckope B Kocmoc mnopHsimmcs eme  Ooiee  CiIOX-
Hble ammapatel, M K CEMbEe KOCMOHAaBTOB  IIpUCOE-
IUHUIIMCH SKCHIIIUHBI. [TepBoii ObLIa Banentuna
Tepemxosa B 1963 rony.

B 1970-x ~ romax  OBbUIM  3amylICHbl  HACTOSIIHE
KOCMHMYECKHE CTaHLUH, HauuHas c aMEepUKaHCKOTro
«Ckaiim6a», Ha  KOTOpOM  paboTaj  TpU  CMEHHBIC
KOMaH/Ibl ACTPOHABTOB. Cranuun ObuTH CHa0>XEeHBI
TenecKonamu u BCEBO3MOXHBIM Hay4YHBIM obopy-
JIOBaHUEM. K 1988 romxy pycckas KOCMUYECKAast
cranmuss  «Mup»  (KOTOpas  IO-TIPEKHEMY  HaXOJIUTCS
Ha opbOute) Ooyiee TOAA CIyXHWJIa JOMOM JUIi JABYX
KOCMOHAaBTOB.

Bo3nukna ~ oyeBmaHas ~— MOTPEOHOCTH B TPAHCHOPT-
HBIX  KOpaOJsiX Uil TEpeBO3KM CMEHHBIX KOMaHx U
CHapspKeHHMst Ha  opbury m  oOpatHo Ha  3emio.
CTpouTensCTBO  HOBOIO  ammapaTta s KaXJoro  Imy-
TemwecTBUsl  ObUI0O OBl YpPE3BBIYAHHO  JOPOTOCTOSIIUM
HPEINPHUITHEM, BeChbMa HAIIOMUHAIOIIUM CTPOUTEIIb-
CTBO HOBOTO  Toe3fa Ui  KaKIOH  TOE3AKH  MEXIY
Jlongonom u  bpucromem. Tak pogumace uges  Koc-
MHYECKOTO  4YeJHOKa, O  KOTOPOM  MOXHO  CKa3arb,
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5. BKOCMOC

YTO OH CTapTyeT KaK pakera, JIeTaeT KaK KOCMH-
YecKuit KopabJIb " TIPU3EMIISIETCS Kak TUTaHep.
Bonmpimryro  wacte €ro  KOMIIOHEHTOB  MOXHO  HC-
MOJb30BaTh ~ MHOTOKpPAaTHO, W  caM  NOpPUHOUN  JOCTa-
TOYHO  pa3yMeH, HO, K  COXaJICHHIO,  TEXHHYECCKHE
po0OIeMBbl OKa3aJIuCh ropaszo Oornee 3HAUUTEIb-
HBIMHM, 4Ye€M OXHWAaIoCh, M @porpaMMa Hayajga  OT-
CTaBaTh OT TpaduKa.

B 1986 romy nmpousomuia  Tpareams: — KOCMHUYeEC-

KUl YeJIHOK «Hennenmxep» B30pBaJICs BCKOpE
mociue  crapra, ©W  BCe  WICHBl  KOMaHIBl  TOTHOJH.
Jaxe Tenepb HEJIb3s CKa3aTh, 4TOo KOCMHYECKHE
YEIIHOKKA  SBIAIOTCS ~ aOCOJIOTHO — HAASKHBIMH, a  IOCIe
pacmana CCCP MBI MOXKEM JIUIIID rajathb, qTo

MIPOM30IJIET C PYCCKUM uesIHOKOM «Bypany.

Termeps  yXe HE  CEKpeT, YTO pYyCCKHE  paccyu-
TBIBAIM ~ TIEPBBIMH  3aIyCTUTh  4enoBeka  Ha  Jlymy;
OHH noTepnein HCYyauy, InmoTomMy 4qTo Hux armnapa-

THI HE ObLTH JIOCTaTOYHO HaJEKHBIMU. Opnako
OHHU TIOCITan TIepBBIE aBTOMATHUYECKHE JIyHHBIC
30H[Ibl, TPY U3 KOTOPBIX OBLTH 3aIlyIIEHbI e B
1959 romy.

3oua  «Jlyma-1»  mponmeren  Mumo  JlyHel, mocnaB
Ha  3emiro LHEeHHYl0  uHpopManuio (Hanpumep, 0

ToM, uto Yy JlyHel Her wmarHuTHOrO TONs). «JIyHa-2»
pasdmncst mnpu  mocaake, a «JIyHa-3» oOorHyn  cmyT-
HUK ® nepenan  1mepele  ¢ororpaguum  ero  obpart-
HOU CTOPOHBI, BCET/1a IOBEPHYTOH OT 3eMiIu.

3arem IOCJIEZ0BAll MEKIIJIaHEeTHBIN 30H], «Be-
Hepa-1», CTapTOBABIIMH 1 (espais 1961 roja.
OngHako Ha OSTOT pa3 y PYCCKUX MOSBUINCH 3Ha4M-
TeNpHBIE  HpoOieMbl B OCYILECTBIICHUH CBA3M  Ha
OospliMX ~ paccTosHMsAX. [lo  Bcel  BUOMMOCTH,  30HJA
mpoyieresl  Hemajgeko  OT  BeHepbl, HO  KOHTakT C
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HUM OBUI yTpayeH 3aJ0JIT0 JO I3TOr0, ¥ MBI HHU-
KOI'/Ia HE Y3HAaeM, YTO C HUM CIYyYHJIOCH.
IlepBeiii  ycmex  ObUI  OTHpa3gHOBaH  YyXe  4epes

rol, HO OH  TMpUHAJIEkKAI  aMepUKaHUaM, a  He
pYyCcCKUM: 00BEKTOM HCCIICIOBAHUI CHOBA ObLIa
Benepa.

[locnate  aBTOMaTH4ecKWit  30HA K  JAPYrod  Imia-
HeTe Tropasno cioxHee, uemM k Jlyne. Jlyna sBus-
€TCA HaluM CITYTHUKOM u BCCraa OCTacTCA 6HI/I3-
Ko K 3emie, HO njgaxe Benepa, Omwxkaiimas u3
TUTAHET, oTzeIeHa oT Hac CTOKPaTHO 6oubIIMM
paccTossHMeM U JBWKeTcs 1o opoute Bokpyr CoiH-
ma, a He BOKpyr 3emuu. bomee Toro, HEBO3MOX-
HO TIpPOCTO  KJaTh, TMoka Benepa  mnpubmmsntes K
HaMm, a II0TOM 3allyCTUTDh pakeTy B 9TOM Hampas-
JIEHWW:  TOTrJa  NpPUAETCS  KCIOJb30BaTh  TOIUIMBO  BO
BpeMsi  BCEro  ITyTEHIECTBHS, HO HH OIWH KOCMHYe-
CKMil  ammapar He  MOXET  BMECTHTh  Takoe  KOJH-
YecTBO Troprodero. Bwmecto a3Toro MBI HONB3yeMcs  TH-
rorenueM CojHma W 3amyckaeM 30HJI IO Tak  Ha-
3bIBaeMOM HIepEeXOJHOM opoure, rie OH MOJKET
«apeitdoBarey c BBIKJIFOYEHHBIMU JIBUTaTEISIMU
OOJIBIIYIO YaCTh MYTH.

Korma MBI 3amyckaemM 30HA K  BHYTpEHHEH InIa-
Here (kK Mepkyputo wimm  Benepe), ero HyxHO 3a-
MeIATh 10  oTHomieHuMro kK  3emue. [locie  crapra
OH JBWXKercss 1o BHyTpeHHed ngyre k  ComHiy c
LeNbl0  JOCTHYh  OpOMTHI  JAPYrod  IUIaHeTHl TOYHO B
HY>KHBIIf MOMEHT.

Hauano YCIICIIHBIX MEKIUIAaHETHBIX HepesieToB
9300 MOJIOXKEHO 3aITyCKOM «Mapunepa-2»; OH
craproBai 27  aBrycra 1962 roma wu  coBepIMI
panmeBy ¢ Benepoit 14  gekaOps  ciemyromero  ro-
Ja. (Ecim BaM WUHTEPECHO, 91O CIIy4HIIOCh c
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«Mapusepom-1», TO MoOry ckasaTb, 4TO OH  yIal
B MOpe TIOYTHM cpady K€ TIIocle  CTapra;  KTO-TO
3a0bU1  BBECTM B  KOMIBIOTEp 3HaK  MHHYC.) «Ma-

puHep-2» HE MPU3EMIIHIICS, a MpoJeTen MHUMO
Benepst Ha paccrosaumu 21 000 wMuae, mnocnaB  Ha
3emit0  IEHHYI0 ~ WHQOpManMio, OpeXAe ~ YeM  OTIH-

paBuThcst B OeckoHeuHoe myrtemectBue  Bokpyr  Coi-
Hia. KoHTakT ¢ HMM  OBII  TIOJIHOCTBIO  yTpayeH B
stHBape 1963 rona.

Bexepa

3emnn

O

ConHue

MepexonHasn
opbuta

NepexogHasn opbuta
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C Tex mop ObUIO 3amym[EHO MHOTO  BEHEPHAH-

CKHX 30H/I0B, u pycckue Jlaxe OCYILIECTBUIN
YIPaBISIEMYHO HOCaaKy, MOJTyYUB ¢dororpadun He-

MIOCPEICTBEHHO c MIOBEPXHOCTHU UTaHETHI. Hpyras
BHYTPEHHsAd  IUIaHeTa,  Mepkypull, mocemajach  JIMIIb
OIHUM  KOCMHUYECKUM anmnaparom: 308  «Mapunep-

10» coBepml TpU aKTUBHBIX Tpoxoja B 1974 n
1975 romax W®  TO-IpeXHEMY JBWXKETcs 1o  opOure
Bokpyr ConHua, XoTs KOHTakT C HHMM JaBHO YyTpa-

YEH. «Mapunep-10» ObLT HEPBBIM aBTOMaTH4eC-
KUM 30H/0M, HCIOJIb30BABIINM Tak Ha3bIBa€MBbIH
MeTOJ IPaBUTAlMOHHOTO TOJTYKA. IIpoxons MHMO

Benepsl, OH BOCHONB30BANCS  TATOTEHHMEM  OJTOM  IUIa-
HeThl Kak  TPaMIUIMHOM  JAJs  [epexofa Ha  HOBYIO
opbuty 1t conmmxenust ¢ Mepkypuem.

Korma peur wmmer o0 BHEWIHMX IJIaHeTaX,  pac-
MOJIO’KEHHBIX Jlanblie oT Connua, yem 3emis,
mporenypa 3aKJII0YAeTCs B YCKOpPEHHU JIBUKECHUS
KOCMHMYECKOTO  ammapaTa 10  OTHOWICHMIO K  3emie,
MO3TOMY OH  JABWXKeTcd 1o BHemHed gyre. Ilepsoit
mumieHpto  Obur  KOmutep.  3onm  «Iluomep-10»  crap-
ToBal B Mapre 1972 roma W MMHOBaJl  THUTaHTC-
Kylo IUlaHeTy B Jekabpe ciuexyromero roxa. «lIuo-
Hep-11», TIOYTH WJICHTUYHBIN CBOEMY npeie-
CTBEHHHMKY, Obu1 3amymeH B 1973 romy wu  mpu-
Obul Kk MecTty HasHaueHws B 1974 romy, HO Tmocie
Berpeun ¢ lOmurepom  OH  COXpaHMI — JOCTaTOYHO
OONBIION  MOMEHT  JBIDKCHHS, 4TOOBI  MIpOJIETeTh  00-
patHo uepe3 Bclo  CoNHEYHYHO CHCTEMYy M BCTpe-
tutbes ¢ Carypuom B 1979 romy. Hecmorps Ha
cBOM  NOCTOWMHCTBa,  «[IWOoHEpE»  BCKOpe  OBUIHM  BHI-
TECHEHBI «Bosmxepamny, KOTOpbIE (YHKIIMOHHDY-
IoT Oe3ympedyHO W 0 CHUX IOp TOCBUIAIOT  o0paT-
HBIE€ CUTHAJIBI.
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« Bosmxep-1» ortmpaBuics B nyte B 1977  romy
n wmuHoBan IOmurep B 1979 romy. 3arem, c To-
MOLIBI0  METOAAa  TIPaBUTAlMOHHOTO  TONYKA, OH  OT-
mpaBuicst Ha Berpedwy ¢ CaTtypHom, a mocie  3TO-
ro  HayaJl  HECKOHYaeMoe  MyTellecTBHE  3a  Ipene-
net  ComHeuHoit  cuctembl. Ero  Opar-Omushery  «Bo-
SIpKep-2»  coBepurmwl - eme  Oojee  BHeYamIsIOIIee  ITy-

TEIICCTBUE. Ilo yAauHOMY CTEUECHUIO 00CTOATENLCTB
B KOHIIE 1970-x  romoB  YeThlpe  TUTAHTCKUE  IIa-
Hetsl — [Omurep, CarypH, Ypan u Hentyn — BbI-

TAHYJIUCh B JUIMHHYK  TIOJOTYI0  KPHUBYIO,  IO3TOMY
«Bosimkep-2» cMor MHMHOBaTh HUX moouepenHo: IOmnwm-
Tep B 1979 romy, Carypu B 1981 Tromy, VYpan B
1986 rtomy wu Hentyn B 1989 romy. K momeHty
Bcrpeun ¢ Hentynom 3oun  Haxommwics B Kocmoce
OKOJIO  JBEHAANAaTH JieT W  [pojeren  Oojee  YeThHI-
pex c MTOJIOBUHOM MUJUTHAPAOB MMWIb, OJIHAKO
JUIlb Ha  JIBE  MHHYTHl  OTKJIOHWJICS  OT  3allaHupO-
BaHHOTO Tpaduka rmpu conmkennn ¢ HenryHom.

Ha »Tux  crpaHumax  HeZOCTaTOYHO  MecTa,  4TO-
OBl  TmyckaTkCcsi B TOAPOOHOCTH  YCTpOWMCTBA  CaMHX
KOCMHYECKUX anmapaToB; CKaXy JINIIb, 4TO OHO
oueHb cinoxHO. Xors B mnpeaenax ConHeyHOM — cuc-
TEMBI MOXHO IMOJIE30BaThCS TaKUM HCTOYHUKOM
JHEPTUH, KaKk  COJHEYHOE H3ITyYeHHue, B nTyOuHaxX
Kocmoca Takas BO3MOXKHOCTb OTCYTCTBYET, TOATO-
My «Bosmxepsn» CHa0KEHBI KpOILIEYHBIMU saep-
HBIMH  TC€HEpaTopamMH, KOTOpble JO CHX [mop  pabo-
TaJu XOPOLIIO.

Pazymeercs, MOIITHOCTh cUTHaa, TOCHLTAEMOTO
Ha 3emmro, Opula HuuToXKHOW. Ee He xBaTtmio  Obl
Jaxe g TOro, YTOOBl  3aXe4yb JIAMIIOYKY  KapMaH-
HOro (QoHapuka Ha  JONIO  CEKYHJABI, HO  3JCKTPOH-
HbIE  YCTpoO#icTBAa  MOTyT  oOpa0aThlBaTh  caMmble  Clia-
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Oble cHUrHaJlbl W MpeBpamaTh HUX B MPEBOCXOJHBIC
dboTorpaduu, KOTOpPBIE TaK MHOTO COOOINAIOT HaM
O IPYTHX IJIaHEeTaXx.

Pazymeercs, Obuin u Heygauu. Pycckue He TbI-
TaJINCh TMOCHUIATh AaBTOMATHYECKHE 30HABI 3a TIpe-
JIeNbl  MapCHUaHCKOW opOuTh, HO maxe ¢ Mapcom
UM HE TMOBe3N0 (YTO YIUBUTENIBHO, €CIH YYHUThI-
BaTh YCIEX BEHEPUAHCKOTO 30HJAA, BEIb C JIOTHYe-
CKOl Toukm 3peHuss Benepa Owuia ropaszmo Ooiee
TPYIHOU MUIICHBIO). AMEPUKAHCKHE MTPOTPaMMBI

CaTypH

«Bosmxep-2»
Ypan 27.08.81
30.01.86
4 HentyH
09.07.79

25.08.89

Bemnal
20.08.77

~

TpaekTopua nonerta «Boaaxepa-2»



5. BKOCMOC

IOCTOSIHHO 3aJCPIKUBAIOTCA n3-3a HCIOCTAaTOYHOI'O
(bHHaHCI/IpOBaHI/Iﬂ — B KOHIIC KOHIIOB, KOCMHUYECKHUH
amnmnapar CTOUT IIO4YTHU CTOJIBKO XKE, CKOJIBKO
aTOMHas noJaBoaHaA JJOJKa,— u Pa3JIMIHBIC Ba)XHBIC

MHCCUM  TNPUXOAWTCS  OTKJIAbIBaTh Ha  Ooiee  MO31-
HUE CpOoKH. TpymZHO ¢  yBEpEHHOCTBIO TOBOPUTH O
TOM, 4TO MIPOU30HJET B OmmKanemM Oynymem,
HO pasroBOpbl O TMOCTOSHHON ©0a3e Ha JlyHe wmm o
NWJIOTHPYEeMOH  skcnmegunuu  Ha  Mapc  Oomnbme  He
KaxyTcsl aHTaCTHKOM.

OTa KHHra TIIOCBSIIIEHA AaCTPOHOMHHM, a He  KOC-
MHYECKMM  HCCJICIOBaHUSIM, HO  JBE  O3TH  o0mactu
TaK TECHO IIEpeIUIeTAalOTCs, YTO  ObIBaeT MOYTH  He-
BO3MOXKHO  pa3fenuTb  UX, Kak  HEBO3MOXHO  OTAe-
JuTh  apudmetnky or  anreOpel.  Ilostomy MHe — Ka-
3aJ0Ch ~ BOKHBIM  XOTs OBl  BKparhe  paccka3atb O
COOBITHAX, TpoUCXoAMBIIMX Tmocne 4 okTsaops 1957 ro-
Jla;  Temepp  JaBaliTe  BEpPHEMCS K  aCTPOHOMHUYECKUM
MaTepusiM.
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COJTHLE

bonee cra ;mer Hazag  3HAMEHUTHIM  MOMyJsApHU3a-
Top actpoHomun P. A. [Ilpoktop Hamumcan KHUTY O
Connue. On HazBan ee  «lIpaBurens, Oronp, Cser
u JKu3Hp IDIAaHETHOH CHCTEMBI», M C OTHM  TPYA-
HO He corjacutbes. be3 ConHua JKM3Hb Ha — Hallel
IUTAHETe  HE  MNPOCYIIeCTBOBaja OBl W CEKYHABI, U
cama 3eMis TOXE HE CylmeCTBOBaja Obl B TakoM
BUJe, Kak Mbl ee 3HaeM. OpHako TOJBKO B  IOC-
JICIHUE  JIBECTH JIET MBI Hayald T[OHHUMATh  HIPUPO-
ny ComHua, ¥ OHO TO-TIpeKHEMY TauT B cebe He-
Majo  3arajok. VYTBepxnanoch  Jaxe, 4ro  ceiyac
Mbl  3HaeM o ConHlle  MeHblIe, 4YeM [peJarnoJara-
JIOCh B Hayajle KOCMUYECKOM 31oxu!

Counnre, pasymeercs, HE TIOXO0XKe Ha 3emitto
wim Ha o0y Jgpyryto  1uiadery. OHO  cocToMT U3
packajmeHHoro  raza. TemmepaTypa  Jaxe Ha  BHJIHU-

Mo MIOBEPXHOCTHU ConHna Koebercs MEXTy
5000 m 6000°, a Temmeparypa sapa, TAe BbIpaba-
THIBAETCS COJIHEYHas SHeprus, JOCTUTaeT HeBepo-
atHoM BeaumuuHbel B 14 000 000°, a BO3MOXHO, U
Goub1re. Juametp COJTHEUHOHI cepsl COCTaBJISIET

865 000 w™wip, mnodTomMy o00bem CosHila Oojee  dem
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B MWUIMOH pa3 TPEBbIIIAeT 3€MHOH, HO €ro Mac-
ca «mmby B 330 000 pa3 Oomdbine Macchl 3eM-
J¥, TakK KaK IUIOTHOCTb COJIHEYHOTO  BEIIEeCTBa
ropazno  Huwxke. @akrtuueckd, CoJIHLE  «BECHT»
nuib B 1,4 pasza 6osblie paBHOro 00bemMa BOJIBI.
[lonbITKM ONpEREnUTh PACCTOSHUE MEXKAY 3eMiei
u ConHueM TNpeANPUHUMAINACH €IIe B  JaJCKOM
MpOLUIOM, U XOTS BCE MX pe3yibTaTbl ObUIM OYEHb
JalekKu OT MCTUHBL, HAOJIOAATeNN CXOAWIUCH BO
MHeHuM, 4Tto CoyHIIE HAXOAWUTCS HAa OTPOMHOM
paccrosHun oT Hac. Haubonee TouHas u3 JpeBHe-
IpPEYeCKUX OILICHOK npuHaiexutr [ltomemero, Ha3bl-
BaBlIeMy LU(}py B MNATh MHUUIMOHOB MWJIb, HO
MepBO€ JIOCTOBEPHOE M3MEpeHHEe OBbUI0 MPOBEACHO
B 1672 romy wuranbsiHckuMm actpoHomom Jl. JI. Kac-
CHUHHM, KOTOpBIA B TO BpeMs paboran Bo PpaHuuu
nupekropoM  HoBoil  [lapmxckoir oOcepBaropun. B
metonie Kaccunn ucnonp3oBaninch 3akoHbl Kermepa.

ConHue

3emns

ConHue no cpaBHeHUIO ¢ 3emnei
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Kak  Ber  momumre, Kemiep  mepBeIM  jJokasadi,
4YTO  IUIAaHeThl  BpamatoTcs  Bokpyr ConHma mo  91-
JIUTITHYECKUM opouram. Tperuit 3aKOH Kemnepa

onpezenser OTHOLIEHHE MEXIY OpOUTANEHBIM Tie-
puonom u  paccrosuuem ot  Comnua. K mpumepy,
3Has  opOWTanbHBI  mepuony  Mapca (687  nHed) wm
mepuon 3emuu  (rpyObo  roBOps, 365  nHel), HeTpyA-
HO Joka3zaT, 4ro Mapc Haxomutcs B 1,52  pasa
manpimie  or Comanma, dvem 3emuiss.  OcraBajaoch  HEM-
HOrO€:  ONpeleNuTh  (haKTHUECKOE  pPACCTOSHHE B MU-
qAX  Mexay 3emsed W MapcoM  MOXHO € IIOMO-
I[bIO OOBIYHBIX MATEMATUYCCKUX PACUCTOB.

Kaccunu  mosb3oBanicsi ~ METOAOM  Mapajulakca, — Ofl-
penensisi  TOJIOKEHHE IJIaHEThl Cpeaud 3Be3]] C  MaKCHU-
MajJbHO  YJQJEHHBIX Jpyr OT Jpyra Y4acTKOB  3eM-
HOI TIOBEPXHOCTH. Ero OKOHYATEJIbHBII pe3yabTar
st paccrosHus  Mexay 3emieid m Comamem (1 act-
poHOMUYECKAs €JIMHUIIA) COCTaBJISI 86 MWIJIMOHOB
MWIb. JanpHelimue U3MEpPEHUS YBEIUYWIN 3Ty
muppy moutd A0 93  MIWUIMOHOB MWIb, H  TEIEph
Mbl  MOXEM  [OJIb30BAaTbCS  COBEPUIEHHO  HMHBIM  METO-
JIOM — METOJIOM pajapa.

Pagap  moceumaeT = JHEpreTHYECKMH — UMIIYJIBC, KO-
TOPBIA  OTpakaeTcs OT TBepAOro Tema (WM €ro  9K-
BUBAJICHTAa) W  BO3Bpamlaercss  oOparHo. Mbl  3HaeMm,
YTO  CKOPOCTh  paJapHbIX  UMIYJAbCOB  paBHa  CKOpPO-
cru  ceera (186 000 Mwip B CEeKyHILy), IO3TOMY
BpeMs, HeoOxomumoe i Tepefaud  HMIyJbca,  CKa-
)keM, oT 3emumu 10 BeHepsl u o0paTHO, JaeT Ham
paccrosuue g0  Beneppl.  Orcioma  MOXXHO ~ BBIYMC-
JIUTh BEITUYUHY aCTPOHOMMYECKOM €JIMHUIIBI. Ona
paBia 92 976 000 wmwib; pasyMmeercs, OTO CpelHee
paccrosHMe, Tak Kak opOuta 3eMiIMm HE TPEACTaBI-
eT co00ii HIeaTbHYI0 OKPYKHOCTD.
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Msbr  3Haem  paccrosHue oTr 3emiuu g0 CounHia,
3HaeM  €ro  pasMep M Temmeparypy. Mbl  Takxke
3HaeM, 4ro ConHuoe  Moxer — ObITh  Topa3mo  crap-
e 3eMIH, BO3pacT KOTOPOH COCTABISAET IPUMEPHO
4,6 Mwiuapaa ner. Ho uro  3acraBmger  ComHie
CBETUTBCSA?

Hexotopsie UjeH, BBIIBUHYThIE B Hauaze u
maxe B cepemuHe XIX  Beka, OBDIM  TOBOJBHO  3a-
OaBHBIMH. Cap Buibam I'epmens, IIEPBOOTKPBIBA-
Tenb YpaHa, TBEpAO BEpUI, 4YTO CHUAIOMAs COJHEYHas
oboouka OKpY’KaeT CIIOKOIHBIE, MIpOXJIa{HbIE u
Jlaxe MIPUTOTHBIE JUIsL  OKU3HU obnacru, KOTOpBIE
BIIOJJHE  MOTYT  OBITh ~ HaceleHHbIMM. OH  mpopoi-
J)Kal  BEpPUTh B 3TO BINIOTB JIO CBOEH CMEpPTH B
1822 romy. Hemnorue cormamamucb ¢ HHM, M CY-

IECTBOBAJIO HETJIaCHOE yoexaeHue, 4TO Connre
JIOJDKHO ~ TOpeTh ~ Ha  MaHep  orpoMHoro  kocrpa. K
COXKaJIEHHIO, JJIEMEHTAPHEIC pacueThbl MOKa3bIBAIOT,

yro 9310 He Tak. Ecmm 0w ConHue cocrosuio W3
yoiIsg, TO TIPH €ro pealbHOW CBETHMMOCTH OHO  JIOJ-
KHO OBUIO OBl IIPEBpPAaTUTBCS B IEMeT  MEHbIIE YeM
3a 5000 net.

CornacHo JIpyromy TIPEATIOJI0KEHHIO, COJTHEYHAs
SHEPrHs BbIpabaThIBaeTCs Gnaronapst MIOCTOSTHHBIM
CTOJIKHOBEHMSIM C  KOCMHMYECKUMH  YacTHUIIAMH, HO  3TO
00BSCHEHUE TOXE OBIIO TIPHU3HAHO HECOCTOSTEIBHBIM.

Teopust  cxarust, npemioxeHHas Qo  [enpMrous-
neMm B 1834 roay, BBITIISAEIIA IIPEAIOYTUTEIb-
Hee, Ha OTOT pa3  mOpeamonaragocs, uro  ComHie
CKUMAETCs npumepHo  Ha 200 ¢byroB  3a  oauH
roj, BBICBOOOXK 12! IPaBUTAIIMOHHYIO SHEPTHIO B
Xofe  a3roro  mporecca.  Torma — coilHEYHOe — HM3Nyde-
HHE MOrjgo OBl TPOAODKAThCA B TEUEHHE  IPUMEp-
Ho 15 000 000 g;er.. HO 9ITOrO OMATH-TAKH HEHAO-
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cratouHo. Hacrosimee pernieHue MOSBUIOCH — TMO3[I-
HEe, U OHO OBbUIO OCHOBAaHO Ha CIEKTPOCKOIUYEC-
KOM aHajiu3e, OJHOM M3 BaKHEHIIMX OpyIud acT-
POHOMMUH.

Eciu Tteneckom cobupaeT CBET, TO CHEKTPOCKON
pacuieruisier  ero. Ilpomycture Jyd cBeta  uepes
CTEKJISIHHYI0O Tpu3My, Kak 3To caenan HbioToH B
1666 romy, W BBl TOJNYYUTE PALYKHYIO IOJOCY,
HayuHasi OT KpPacHOrO Ha OJHOM KOHIE CIEKTpa,
yepe3 OpAaH)KEBBIN, JKENTHIA, 3€JIEHbIH UM CHHHA K
¢uoreToBOMy Ha JPYroM KOHIE CHEKTpa. ITO Mpo-
HCXOIUT IMOTOMY, YTO IpHU3Ma MO-Pa3HOMY MPEIOM-
JII€T pa3InyHble IBETA CIEKTpa: KpacHbli B Ha-
MMEHBIIECH CTeneHu, a (HUOJETOBbII — B HAUOOIb-
me.

Nmenno HproTOH BHEpBBIE MOMYYWUI COJIHEYHBIH
CIEKTp, XOTSl €ro HCCJIEJOBaHUS TaK U HE MPOJBHU-
HYJIUCh JajIblI€ 3TOM TOUYKH.

HoBeiii stan nHactynun B 1802 romy ¢ mnosiBie-
HueM pabor anrmmuyanuHa B. I'. Bomnacrona. On
MPOITYCKaJl JTy4 CBETa Yepe3 TOHKYIO MPOpeE3b,

J'Iy'-| COJIHEYHOro ceeta

KpacHbii
OpaHxeBbI
XKentbin
3eneHbin
lony6on
ICnHUI
duroneToBbIn

Mpusma

Mony4yeHue UBETOB CNEKTpPa C MOMOLLbIO NPU3MbI
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aHAJIM3MPOBAI  €ro €  TMOMOIIbI0  MPU3MBI W BHUJE,
YTO  paaykHas  IOJioca  MEepPeceKaeTcss  TCMHBIMU  JIH-
HusiMu.  Torma-ro OH M yOyCcTWI IIAHC OOpecTd Ha-
yuHoe Oeccmeprne. OH  Oyman, 4YTO  JIMHHUM — HPOCTO
0003HaYaAIOT TpaHUIIBI MEXTY pa3HBIMU [BETaMH
CIICKTPa, ¥ OCTAHOBWJICS Ha 3TOM.

Cnenyromum ObLI ONeCTSIIHA HEMEeUKUN ONTHUK

Hocud ®dpaynrodep, KOTOPBIi COBEPIINII pomas-
TUYECKYIO Kapbepy. On ObLI MPOCTHIM nojamMac-
TepbEM, CJIOBHO COILIEIINM co CTpaHUIL OJIHOTO
u3  pomaHoB  JlukkeHca, HO Korma ero  ybOoroe
KWINILE — PYXHYJIO, OH ObUI  cmaceH  KypdropcTom
basapuu, MIPOE3KaBIIUM MHMO B cBoel Kapere,
U yOOCTOWJICS  JPY’KOBI ~ BTOrO  BBICOKOTO  TIOKPOBH-
TeJsl. Bnocnencteuu ®paynrodep cTan JIUAEPOM
B CcBoell obOmactm wuccienoBanmit; B 1814 romy oH
MIPUCTYITUI K U3YUYEHUIO COJTHEYHOT'O CIEKTpa.

Kak wu BomnactoH, oOH Buaen TEMHbIE JIMHUH, HO
B OTJINYHUC oT CBOCTO mpeaAIICCTBCHHUKA TIOHAI,
4TO OHM  WMEIT  KpailHe  BaxkHoe  3HadeHue. OHH
BCerJa 3aHMMaJM OJHO M TO JK€  TMOJOXEHHE W
UMENU OJMHAKOBYIO WHTEHCUBHOCTb. Opaynrodep
3aperHCTpUpOBA M omucal  Oojiee  ISITUCOT — TaKHWX
JUHWH, W  JaXXe CEroAHs OHM  TNO-TIPEKHEMY  4acTo
Ha3bIBaIOTCS «IMHUAME DpayHrodepay.

K  coxanennio, @paynrodpep ymep  MONOIBIM, B
caMOM  pacuBeTe  CWI, W 3aragka = TeMHBIX  JIU-
HUA Obla pemieHa Jumb B 1859  romy, B oc-
HOBHOM Onarogapst YCHIIHSAM I'ycraBa Kupxroda.
VYuenslii  oOHapyXmi,  YTO  CIIEKTphl  OBIBAlOT  JABYX
Ppa3HbIX THUIIOB. Packanennoe TBEpIOe BEILECTBO,
KHUJIKOCTh  WJIM Ta3 TPH  BBHICOKOM  JIaBJICHHH  JAIOT
HETIPEPHIBHYIO pagyKHYIO IoJI0Cy oT KPacHOT0
Ha JUTHHHOM KOHIIE CIIEKTpa 10 ¢buoneroBoro
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Ha  KOpPOTKOM  KoHIe. PackameHHbli ra3 mnpu  HH3-
KOM  JaBJI€HMHM  COJACPXKUT  OTJENbHBIE  SIpKHE  JH-
HUM, KaXIas U3 KOTOPBIX IMpPEACTaBIseT CO00H  «BH-
3UTHYI0O  KapTOuYKy»  OJHOIO  JJIEMEHTa WM  TPYTIbI
JJIEMEHTOB; K  IpUMepy, JB€  UYETKUE  IKENTble  JH-
HUM B ONPEAENCHHOM  4YacTM  CIEKTpa  CO3JaroTcd
HaTpueMm. Ecnm  Bel  BuaMTe 3TH  JIMHHUM, TO  3Hae-
T€, YTO B COCTABE BEIIECTBA IPUCYTCTBYET HATPHIL.

Spkas IIOBEPXHOCTH Connua, U ¢dorocdepa,
OpPOU3BOAUT  HENpepbIBHBIM  crmexktp. Hax  HuM  Ha-
XOOUTCA o0mnacTpb ropaszio Gonee pa3pe;KeHHOTO
rasa, HasplBaeMmass xpomocgepod, TIe coaepkarcs  Ap-
KHe JIUHUH 9MHCCHOHHOTO CIEKTpa. Ecmn pac-
cMarpuBaTh HMX  Ha  pagyxHoM  (oHe, TO  JIMHHUH
CTaHOBSTCS «HETaTHBHBIMID) u KaxyTcs TEMHBIMHU.
OTro He BAMAET Ha HX T[OJIOKEHHE WIU HHTCHCUB-
HocTb. IlocMoTpuTe Ha  JKeNTyl0  4acTh  CIHEKTpa, U
BBl YBUJWTE [JB€ 3aMETHBIE TEMHbIE JIMHUHM, TOYHO

COOTBETCTBYIOIINE 3HAKOMBIM JKEIITBIM JIMHHASIM
HaTpUA. CiietoBaTesbHO, 3TOT 9JIEMEHT BXOJIUT B
cocraB CoJHIIa.

Hekoropeie SJIEMCHTEI JIafoT OYCHb CITOKHEIN

cnekTp (K mOpuMepy, THICSYM JMHMA Yy  JKenes3a), HO
K HacTtosmeMy BpemeHn Ha ConHue yJaaochk — OIpe-

JCIUTH OOJIBIIMHCTBO us3 92 3JICMCHTOB, KOTOpbIC

l

BULALEY

HI/IHI/II/I MO0 EHUS
OpayHrodepa

ConHeyYHblit cnekTp
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BCTpedaloTcss Ha 3emJie B €CTECTBEHHOM  Bujae. [le-
JIMH, JIervyanmmii 3JIEMEHT nocJie BOJIOpOJA, ObLI
oOHAapy>KeH B COJHEYHOM CICKTpE €Ile paHbIle, YeM
€ro yaaloch TOJYy4YuTh Ha 3emiie, U OTO  OTpaxe-
HO B ero Ha3Banmu: Gelios mo-Tpedecku  3HAYUT

«CounHue». AHTIIUHACKHIA acCTPOHOM Hopman  Jlokbep
oOHapyxun remmii Ha Comnme B 1868 romy, a Ha
3emie 3TOT JJIEMEHT BIIEPBbIE 9303 HOJy4YeH

Jquuib B 1894 rony.

B o0mem w 1memoM, ceidyac MBI MOXEM  CKa-
3aTh, 4TO  3HaeMm, «u3 uero caenano  CouHIEY.
WutepecHo  3ametuth, uto B 1830 romy  dpanmys-
ckuit  ¢gunocop Orroct  Konr  yrBepxknman, dro — dYe-
JIOBEYECTBO  HUKOTJa HE  CMOXET  y3HaTh  XUMHYEC-
KMl  cocTtaB  3Be3Ad. OTO  JOKa3plBaeT, 4YTO  KoOrna
¢panmysckuid  ¢wiocod — memaer  Kakoe-To  IIIyOOKO-
MBICJICHHOEC  yTBEpXKICHHE, OHO  TIOYTH  BCErJAa  OKa-
3BIBACTCS OLTHOOYHBIM. ..

OCHOBHBIM JJIEMEHTOM, BXO/JISIIIUM B COCTaB
ConHra, sBISETCA BOJAOPOA, M O3TO HE  YAHBHTEIBHO,
Tak Kak  BOJOpox —  Hambojiee  paclpOCTPaHCHHBIM
3JIEMEHT  BO Bcenennoii. bonee  Toro, KOJINYECTBO
aTOMOB BOJIOpOJIA MPEBHIMIACT KOJINYECTBO aTOMOB
BCEX JPYrHX DJJIEMEHTOB, BMeECTe B3sThIX. Ha  kax-
Ipld  MWOUIMOH  atroMoB  Bomopoma B ConHie — mpu-
xomutcss 63 000 aromMoB  renus;  CIENYIOIIMM  UAET
kucinopox (menee 700 B TOM ke MacmTabe —M3Me-
penns). Ilosromy  Bomopom  coctaBmseT 71%  macchl
Conuma, remud  27%, a  BCe  OCTajbHBIE  DJIEMEH-
TBI — MEHee JIByX MPOIICHTOB.

Tenmepp MBI  MOXEM  OPUCTYINUTh K  HM3YYCHHUIO
sHeprun  Comrma.  Ham  mpupercs  uMeth  Jeno €
SIIEPHBIMU PEaKIUSIMH, MPOUCXOIAIAMHU mo0M30c-
TH OT €ro sapa, TJA¢ TeMIepaTypa W JaBIICHHEC He-
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BEpPOSATHO  BBICOKM. B  TedeHme  HEKOTOPOro  BpEeMEHHU
CYUMTAJIOCh,  YTO  DHEpPrusi  oOecreuyrMBaeTcsi  B3aUMHOM
QHHUTWIALMEH  aToOMOB, HO, COIJIaCHO  3TOH  TEOpHH,
Comnnue MOXKET CYIIECTBOBATh JIECSITKH MUJLIHAp-
JIOB  JIET, 4YTO, OYEBHJIHO, SBISETCS  CIHUIIKOM  JIOJ-
THM CPOKOM.

OcHoBHOW  mpomecc Obu1  OTKpeIT B 1938  rony,
IOYTH OJTHOBPEMEHHO, JIBYMSI YUCHBIMH: lancom
berom B Awmepuxke u Teopruem TamoBeiM B  EB-
pome. ber e3gun Ha  HayuHyro ~ KOH(QEpeHIMIO B
BammHrron  w BO3Bpamaicsi B CBOM  YHHUBEPCHTET
Ha [oOe3le, Korja 3agyMmaincs Haja IpobOieMoil  con-
HEYHOH SHEPIUH. ITpexne qeM noes HOJOIIEN
K CTaHIOUM, €My YyJQJIOCh pEIIUTh TIJaBHYIO  IpoO-
nemy!

Kirouesoit JJIEMEHT, BOJIOPOJI, UrpaeT poIb
«COJNHEYHOro  TomnmuBa». B roybmme  ComHuma — gapa
aTOMOB  BOJOpPOAA  CTAJKMBAlOTCS W o0pasyloT  sapa
CIIEAYIOLIETO JJIEMEHTA, TeJHs. YrtoOb1 MIPOMU3BECTH
OJHO AP0 Tenus, HEOOXOAUMO 4eThIpe sjapa BOJOPO-
Ja, W KaKABIH pa3, Korja 95TO HPOUCXOIHT,  BBIC-
BOOOX@aeTCsl HEMHOIO OSHEPIMHM W TepseTcss  HEMHOTO
Macchl, TaKk Kak  CO3/JaHHOE  sApO  TelUsl  «BECHT»
4yTh ~ MEHbIIE, 4YeM  [epBOHAYAIbHBIE  YeThIpe  sjpa
BOJIOPOJA.

Hmenno Tak oOpasyercs DdHeprus, Onaromaps  Ko-
Topo cBetur ConHue, H TOTeps MacChl JOCTHraeT
YeTblpeX  MWUIMOHOB TOHH B  CEeKyHAy. OTO  3BYy-
YT  TpeBokHO, HO ConHIE UMeeT TaKyl0  OIpOM-
HyI0O ~ Maccy, YTO TMOTeps  NPAaKTHYECKH  HEOIIyTHUMa,
W CBETHWJIO MOXET  CyIecTBOBaTb  Ooiee WM Me-
HEE B TaKkOM K€ COCTOSHHM €I€ HECKOJIBKO  MUI-
JIMApJIOB JIET.
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Pasymeercsi, 3amacel  BOIOpOJAa  OTPaHMYCHB, W B
JIOJTOCPOYHOM MEePCHEKTHBE OHHU OynyT ucuepmna-
HBI. Korgma 3TO MIPOU30MJET, CTPYKTypa Connua
Ha4YHET U3MEHSThCS.

Snpo yMEHBIIMUTCS W CTaHET eme ropsdee, B TO
BpeMss KaK  BHEIIHME CJIOW HAYyHyT pa3dyxarth  MOJA
BO3JICHCTBHEM PAa3IUYHBIX peaKLuid. Comnnie cTa-
HET KpacHbIM THrFaHToM, H© 3TO CO Bcell  ompene-
JICHHOCTBIO OYJIeT 03HAYaTh KOHEIl JJIsl 3EMIIH.

Hammemy MUY OTITYIICH OTpaHUYCHHBIN CPOK,
M eCIM UYeJNOBEYECTBO e€mle OyAeT  CymecTBOBaTh B
TOM  OTAAJCHHOM  BpPEMCHH, €My  HpPUACTCA  HOJbIC-
KaTb cebe Oomee Oe3omacHOE MeECTO I KW, 3a-
TeM ComHiie TOJTHOCTHIO n30aBUTCS oT BHEIITHCH
00O0JIOYKH, a OCTaBIIeeCs SIPO CTAHET MAJCHBKHM H

TIOPa3UTEIBHO IJIOTHBIM. 3TOoT TYCKJIBIN Oenblil
KapJIMK  JIOBOJBHO  OBICTPO ~ TMOTaCHET W  MNPEBPATUTCS
B XOJOAHBIH, MepTBbli  map. [losgHee s Oosee

nogpoOHO  pacckaxxy 00  SBOJIOIMH  3BE3[, HO, IO
KpaiiHeii Mepe, MBI MOXeM OBbITh  YBEPEHBI, YTO B
o0o3pumom  Oymymiem ¢ CoimHIeM  HE  IPOHM30HIET
HHYETO CTPAIIHOTO.

C JIpyroi CTOpPOHBI, ComnHile hi(s) HEKOTOpOit
CTCTICHH  SIBJISACTCS epeMeHHOM 3BE3JI0H, 0 qem
CBUICTCIILCTBYECT JUHaAMHKa TEMHBIX Y4acCTKOB Ha
ero MOBEPXHOCTH, M3BECTHBIX KaK COJTHCYHBIC
MSTHA.

Slpkast  conHedHas ~ TOBepXHOCTh, wWiH  (orocdepa,
OoOBIYHO  ObIBa€T  HapylleHa  OIHUM  WIH  HECKOJb-

KHUMHU IIITHAMU. OHI/I 6I)IJ'II/I N3BCCTHBI Ha4YuHas C
1609  roma, Kkoraa — HaOMOIAIMCh  4Yepe3  TEJIEeCKOT,
a B  acTpoHommueckux  3amucsax  JlpeHero  Kwuras
eCTh  CBEICHWS O  COJNHCYHBIX  IIATHAX,  HaOIromae-

MBIX HEBOOPYKECHHBIM TJ1a30M. Pasymeercs, Torna
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uxX Tmpupoja  Obula  HEW3BECTHAa,  XOTS  BIIOCIEICTBHUHU
NpeArosarajoch, 4YTO 3TO  pa3phlBEI B SIpKOl  000-
JIOYKe, 3a  KOTOPbIMH  TNpOIJIsIbIBaeT  Oonee  TEMHOE
U XOJIOHOE BEILECTBO.

Tenmepp MBI 3HaeM, YTO COJIHEYHbIE TISITHA Mpen-
CTaBJISIIOT COOOM B OCHOBHOM MarHUTHBIH (PeHOMEH.

Connue  obnajaeT  MarHUTHBIM —~ TIOJIEeM, W CHJIO-
BblE JIMHUU TSAHYTCS OT OJHOTO MArHUTHOIO  IOJIOCA
K JpyroMy, He O4YeHb TIIy0OKO TIOA  IOBEPXHOCTHIO
¢dorochepsl. Korma nuHUM  mpophIBalOTCS  Ha  MOBEp-
xHocTb  ConHIla, OHM BPEMEHHO  OXJAXIAlOT €€, U
BO3HMKAaeT  COJIHEYHOE IMITHO. B OompmmHCTBE  City-
4yaeB MOSBISETCS JBa TIJIABHBIX MATHA, KOTOpBIE, Kak
u CJIeJI0BaN0 0’KUJATh, o0JsasatoT MPOTUBOMOJIOXK-
HBIMU MarHUTHBIMH 3apsiiaMH.

ConHne  Bpamaercss BOKPYr CBOed  ocu, HO He
Kak  TBEeploe  Telo, TIIOCKOJIBKY  OJKBaTopualibHas  00-
JIaCTh ~ Bpamaercss  OBICTpee  TOJIFOCOB. DKBaTOpHAIIb-
HBIIl mepuoJ  cocTaBisier 25 JAHEW, a [OJNApHBIA & —
34 nmua (dTa  OMHamMMKa — HasbiBaercst  nuddepeHim-
AJIBHBIM BpallCHUEM).

ConHeuHoe MATHO MOJXET MEJICHHO nepeme-
marbcs MO  JAWCKY, oOOpameHHoMy K 3emie, ¥ B
KOHEYHOM  CYeTe Hcye3aeT 3a ero JuMOOM,  YTOOBI
BHOBb  IIOSBUTBCS ~ 4Yepe3  JABE  HEIENd  HWIM  OKOJIO

toro.  JKu3HP  COJHEYHBIX  TATEH  OOBIYHO  OBIBaeT
JIOBONBHO  KopoTkoil.  Kpymnas  rpynma  uHOrma  cy-
LIECTBYET B TeYEeHUe HECKOJIbKUX MECSIIIEB, HO

€IMHUYHBIE  MaJIeHbKHE IISITHA  MCYe3al0T  uYepe3  Hec-
KOJIBKO YacoB.

IlonTopa  Bexka  Ha3ag  HEMEUKUN  amnTekapb IO
UMEHU I'enpux [I1BaGe, MIPOBOIUBIINIH €XXeTHEB-
Hele  HaOmopenuss ConHia, OOHAapyX Wil  HEYTO  OUYEHb
uHTepecHoe. CyIecTByeT OTHOCUTENIBHO MePUOIUY-
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6. CO/MHLIE

HBIM  COJNHEUHBbIM  mukiI.  Kaxmeie 11 ner  ComHie
NpOSBIIAET  aKTHMBHOCTh, W Ha €ro IMOBEPXHOCTH IO-
SBISIETCS ~ MHOMKECTBO  IIAT€H; 3aT€éM  aKTHBHOCTb  OC-
nnabeBaer, M HacTymaeT  (asa, Korma B TCUCHHC
MHOTHMX  JHEH  TIsATHA  BOOOIIE  OTCYTCTBYIOT,  IIOCNE
Yero TIpynmbl ISITEH  HAUYMHAIOT — TOSBISITRCS  CO  BCE
BO3pacTarouiei YaCTOTOU hice} cJeIyIouIero MaKCH-
MyMa. TTuku COJIHCUHOMU aKTUBHOCTHU HabI01a-
mquce B 1958, 1969, 1980 wu 1991 romax; B cepe-
muHe 80-x wm  90-x TOMOB AaKTMBHOCTH OblIa  OYEHb
HU3KOM.
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[ToTom ObLa obHapy>keHa Jpyrast 3aKOHOMEP-
HOCTh. [lepBhle TsATHAa B HayaJe HOBOTO IMKJIA  IIO-
SIBIIIIOTCS. B JIOBOJIbHO  BBICOKMX  COJHEYHBIX  IIHPO-
TaXx. 3aTeM OHHM  IepeMemjaloTcsi Onmke K  IKBaro-
Py, XOTSI U HE JOXOMST J0 HETO.

Eme 1m0  wWcyYe3sHOBEHUS  TOCHECTHUX  IATCH  CTa-
poro mWKIa B  HU3KAX IOUPOTaX MBI  BHIUM  IIO-
SABJICHUC TMEPBLIX IISITCH HOBOTI'O UKJIa B BBICO-

KHX HIMPOTax. Ota 3aKOHOMEPHOCTH Ha3bIBAETCs
3akoHoM  IIlmopepa B 4ecTb ~ HEMEUKOIO  aCTPOHO-
Ma, KOTOpbIi  TepBBIM  00OpaTWii  Ha  Hee  BHUMA-
HUE.

IlonspHOCTE  TIpymm M3  JABYX  COJIHEUHBIX  MSTEH
Takke CBA3aHa ¢  IuxiIoM. llpeamonokum, 4r0 B
CesepHOM MOJTyLIapun ConHna «WTHIIEPOM) SIBIISI-
eTCsl MATHO C CEBepHOW TOJSIPHOCTBIO, a  «IOCJIEno-
BaTeleM» — IITHO C IOXKHOM HOJSpHOCThIO. OJTa 3a-
KOHOMEpPHOCTh ~ Oyzer  HaOmojaTteCs  BO  BCeX  IpyIm-
nax CesepHoro momymapus, a B [OxHOM mnomyma-
puM KapTrHa OyJeT oOpaTHOM.

B koHne 1mMKiIa OSTHAa  MEHSIOTCA  MECTaMH, IO-
9TOMY  MOXHO  CKa3aTb, YTO  HCTHHHAs  IPOJOJIKU-
TEIBbHOCTh  COJIHEYHOIO  LUKJIA  COCTaBJsSIeT  HE 11,
a 22 roga.

Iuknsl HEe  Tak  perymspHBl, Kak  MOXET  IIOKa-
3aTbCs HA  NepBbIf  B3mAn, U 1l-metHuil  uHTepBan
MEXIy JIBYMSI MaKCUMyMaMH HpEeJCTaBIsAET coboii
cpenHee  3HaueHWe. bomee  Toro, MmO  Bced  BUAUMO-
cty, Mexny 1645 wu 1715 romamu nHa ConHue Bo-
obme He ObulO TATEH. OJTOT  (QEHOMEH  Ha3bIBACTCS
«MHHUMYM  MayHaepay B 4ecTh  aHIVIMIICKOrO  acT-
ponomMa 3. VY. MayHaepa, KOTOpbIi OJHUM W3 TEp-
BBIX 3aMETHJI €T0, U3ydas CTaphle 3aIHCH.
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6. CO/THLIE

Mbl  He MoXeM OBITb  TOJHOCTBIO  YBEpEHBI, 4YTO
B T0 BpemMs natHa Ha ConHLIE COBEpIIEHHO  OT-
CyTCTBOBaJIM, TaKk  KaK  3allUCHd  JIOBOJBHO  HEMOJI-
HBIE. OpnHako, HO-BUAMMOMY, MATHa  JCHCTBUTENBHO
IlosBnsues  o4yeHb  peako.  EcTe  HEKOTOpblE — CBHUJIE-
TENbCTBA TOTO, YTO 3TO CIIYYaIOCh U PaHBIIIE.

Bonpoc 0 TOM, OKa3bIBAIOT I COJTHEUYHBIE
LUKJIBI HEINOCPEICTBEHHOE BO37EHCTBUE Ha KJIIMAT
3emiu, MO-MIPEXKHEMY o0cyxaaercs aCTPOHOMAaMHU.
He scHo, chywaiiHpIM M OBUIO  COBIIQJICHHE  «MH-
HUMyMa Mayunnepa» c TaK Ha3bIBAEMOM Majon
JenHUKOBOM osmoxoif B EBpome; B AHMMH, K TOpHU-
Mepy, Temsa 3amMep3ana MOYTH KaXIyto 3UMy
B 1680-e rTOABl, ©W Ha JIbAy YCTpPaWiBaJIUCh HAPOI-
Hble TynsHus, a B UMcimanaum Beepbe3 rosopwid - 00
sBakyanuu. Ho Obuio Obl HaWBHO  IIpPEeTEHIOBaTb Ha
MIOJIHOE 3HaHUE MEXaHU3MOB COJITHEYHOT O BO37CH-
CTBUSI, XOTd MBI CUMTaeM, YTO HaxOAMMCS Ha Bep-
HOM IYyTH.

KpynHoe  maTHO  COCTOMT M3  TEMHOHM  LEHTpallb-
HOW  ofyacTh, OKpy)XEHHOH  Oojee  CBETJIBIM  ydacT-
koM  monyreHu.  (DakTuueckw, TATHA ~ HE  SIBISIIOTCSA
TEMHBIMY; OHHU JIUIIb KaXKyTcs TaKUMH, MOTOMY
yro mpuMepHo Ha 2000° xomomHee, UYeM  OKpyXKa-
romas potocdepa.)

Hekotopple  mATHA  UMEIOT  CHUMMETPUYHBIE  Ouep-
TaHus, Ipyrue ACMMETPUYHBI, BCTpEYaIoTCA TaK-
€  y4YyaCcTKM  TEHH, COCpPEJOTOUCHHble B  CIUIOIIHOM
Macce MOJyTeHH.

Korma marHo  gocturaer  Kpas — COJIHEYHOIO  JHCKa,
OHO  BBIITISIAUT  YKOPOYEHHBIM, M  TO3TOMY  KaKeTcs,
9TO OOJBIIMHCTBO MATEH (HO HEe BCE) HMEIT BOI-

HYTYIO QOopMy.
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OO6nacte monyTeHM Bcerga Oosiee y3Kkas IO Ha-
MpaBJIEeHUI0 K JuUMOy, Kak OBLUIO OTMEUEHO IIOT-
nmaHjnckuM actpoHomoM A. Bunbconom B 1774 TO-
ny. He Bce matHa mnposBisioT 3¢dext Buibcona, HO
€ro CTOUT MOUCKATh.

ConHe4yHoe
NATHO

COIHUE

3¢ deKT BunbcoHa
(pasmep nATHa cneumnansHo yBenuyeH)

K npyrum ocobenHoctsiM ¢orochepsl OTHOCATCS
dakensl — spkue 007aCTH, OOBIYHO ACCOLMHPYEMBIE
C TpyHIaMH ISTEH M COCTOSILIME M3 CHJIBHO packKa-
neHHoro raza. OHM JIydlle BCEro BHIHBI OKOJIO
mumba, rae ¢orocdepa MeHee spKas, 4eM B IICHTPE
mucka.  CHeKTpOCKONMYECKHH  aHalu3  IOKa3bIBaeT,
YTO OHHU cOCTOST U3 Bojopona. IlosepxHocts Conn-
a HUMEET 3EpHHUCTYIO CTPYKTYpy; KaxI0€ «3EpHO»
nmeer okoino 6000 MuIp B MONEPEYHHKE U CYIle-
CTBYET OKOJIO BOCBMU MHHYT.
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6. CO/IHLIE

bruto IoaCYruTaHo, qTo Ha BCel MMOBCPXHOCTHU
CBCTHJIA OOIHOBPEMECHHO HaXOJUTCs OKOJIO MUJLINO-
Ha TaKHUX 3€pCH, MMO3TOMY COJ'IHIIC HHUKOT'Ia HC
YCHIOKanBacTCA IMOJIHOCTBIO, Jaxe B nepuoabl MU-
HHMAaJbHOW aKTHBHOCTH.

AKTUBHBIE TPYIIB MIATEH MOTYT TeHEpUPOBATH
MOILIHBIE BBIOPOCHI, KOTOpBIE Ha3bIBAIOTCA COJIHEY-
HBIMU BCIIBIIIKAMHU. IIpu 9TOM Ha3JIEKTPU30BaH-

HBIE YaCTHIBI W  KOPOTKOBOJIHOBBIE  M3IyYEHHS  TIpe-
ojnoneBaroT  paccrossHue  Mexnay ComHueM u 3emieit
n OoMOapmupyloT BepxXHHME cJOM aTMocepbl, B  pe-
3ynpTare 4ero B HeOe  BO3HHKAIOT  KpacwBHIE  CIO-
JIOXH, U3BECTHBIC HAM KaK CEBEpHOE CHUSIHUE.

Benmpimkn Ha  ConmHIle  MOTYT  Takke  CO37aBaTh
noMexu B  repepade  paguocurHanoB.  OngHako — JUIIb
pelKkue  BCIBIIKM ~ MOXHO  HaOmogate B BHJIUMOM
YacTH CHEeKTpa, ¥ OHM OOBIYHO H3y4yaroTCs C  I0-
MOIIIO CHEKTPOCKOITUYECKOTO 000pyIoBaHMsL. Ipn
9TOM UCTIOJNIB3YETCS ¢bubTp WITH 9KBUBAJICHTHOE
YCTPOWCTBO,  OTCEKarollee BCe  4acTH  CHEKTpa,  Kpo-
ME  W3Iy4YeHHs ~ BOAOpOJa MJIM  JPYroro  BBHIOPaHHOTO
JJIEMEHTa,  HampuMep  KajgplOus.  Torma  BCOBIIKKA U
CBSI3aHHBIE C HUMH  (DEHOMEHBI  CTAHOBSTCA  IIOpa3M-
TEJILHO KPACHBBIMH.

Habmonenne ~ ConHua  MOXET — JOCTaBUTh  HEMajlo
NPUSTHBIX ~ MHHYT, HO OHO TauT B ce0e  CKpBIThbIE
ONMAaCHOCTM M JIOBYHIIKM  JUIi ~ HEOCTOPOXKHBIX  JIFOJEH.
Kak Bl  nomuure, ConHue odeHp ropstuee.  Ecmu
BBl  NOCMOTpUTE MpsMO Ha  HEro  d4epe3  TEIECKOI
wm B OWHOKIb, TO CQOKycHpyere CBET M TEIUIO
Ha 3padyke CBOEro TIJja3a, 4dTo MpUBEAeT K  Tparu-
YEeCKUM pe3ybTaTam. Hcnonp3oBanue TEMHBIX
(UIBTPOB KaTEropHuECKH HE PEKOMEH/TyETCsI, TaK
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Kak  (QWIBTp BCerga MOXKET CJIy4allHO  pa3OuThCcs |
HE JIa€T IIOJIHOM 3aIlUTEHL.

I'pyctHo  roBoputh 00 3TOM, HO MHOTHE JIFOJIU
HaBCerJa  OCICIUTHM, IOCMOTPEB B TEIECKON  TIPSAMO
Ha Comame. S camMm 3HaWO 0 JABYX TaKWX CIydasx.
EnuncTBeHHEBIN Pa3yMHBIi METO/I 3aKJIF0YaeTCS B
ToM, 49TOOBI  HampaBuTh  Teyieckonm Ha  ConHIE, HO
HE CMOTpeThb B OKyJIsAp, a CIpOCIHpOBaTh  HM300pa-
JKEHHE Ha Oenblit 9KpaH, YCTaHOBIICHHBIH c3aau.
[paBna, CYIIECTBYIOT HEKOTOPHIC MPUCTIOCOOICHUS
Ui «0e30MacHOro»  HAOMIOACHWSA, HO 5 COBETYH HE
MOJL30BaTbC  WMMHK, II0Ka BBl HE  HAKONHUTE  JOCTa-
TOYHOTO OIBITA.

Bnenna

N3obpaxeHne ConHua

MpoeuunposaHune n3obparkeHma ConHua
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6. CO/IHLE

B  moboM  ciaydae,  NpoeHMpOBaHME — H300paXKEHU
JaeT  YAOBJCTBOPUTENbHBIE  PE3yJbTaThl, W BBl  MO-
KeTe  MPOU3BOIHTH ©KCTHEBHbIC  3aMepbl  MOJIOXKe-
HHUS TPYNOIbl  COJMHEYHBIX TMATEH MO Mepe TOro, Kak
OHH TIEPeCeKalT IUCK OT OAHOrO Kpas K Jpyromy.
KpOMe TOTO, MOXHO BBIYUCJIIUTH CIKCIHCBHOC «IH0-

pUXCKOE  4HCciIo», WIM  «4ucino  Bombda»,  paccum-
TeiBaeMoe 1o Qopmyne Z = k(l10g + f), tne Z — »ar0
yucno Bombda, g — KOIMYECTBO OTAEIBHBIX  TI'PYHII
COJIHEUHBIX msATeH, a f — o0mee  YHCIO  IATEH.
Koaddumment K MpeaCTaBIseT coboit KOHCTaHTY,
3aBUCSILIYI0  OT  CHapsDKeHMss M OlblTa  HaOirojare-
ns, HO  oOblyHO  Onmm3kyro kK eauHune.  «Ywucna

Boneda» Hazamet B uecth P. Bomepa w3 Iiopu-
xa, KOTOPBIN n300pen 3Ty cuctemy B 1852 roxy.

Han dorochepoit pacrnosuoxeHa xpomocdepa,
a Hag HeEW — Tak Ha3plBacMas COJHEYHAas KOPOHA.
C TIOMOUIBIO CHEKTPOCKOIMHYECKOTO 000pyT0BaHUS

MOXHO  CIIeITh 32 XpoMocdepoil ¥  CBS3aHHBIMH C
Hel (QeHomMeHamm B J000€  BpeMs, HO 9TOOBI  XOpO-
LIIEHPKO ~ paccMOTpeTb  KOpPOHY,  Ipuaercs  Jubo  co-
BEpPILIUTH ITyTEIIECTBUE B Kocwmoc, 160 JKAATh
MOJIHOTO COJTHEYHOT'O 3aTMEHUSL.

CoBepiiast  CBOM  eXeMeCAYHbIM IUKI  BOKPYr  3eM-
mu, Jlyma wuwHorma mpoxogur Mexay Hewo u ConH-
nem. Ecmm  cmorpers Ha HeOo, TO pasmep JlyHHI
n  CoymHma  KaXeTcss  IMOYTH  OJUHAKOBBIM;  JHAMETP
Comnnma B 400 pa3  mOpeBblIaeT  JIyHHBI,  OJHAKO
oHo Haxoaurcs B 400 pa3 jgameme. OTO  4HCTOE
COBIIAJICHHE, HO Kakas yjaaJa 1 Hac!

ConHeuyHble  3aTMEHHMsS ~ OBIBalOT  TpeX  THIIOB:  dac-
TUYHBIE, TIOJIHBIE M  KoibleBele. Bo Bpems  dyacThu-
HOTO  3aTMEHHs JIMIIb  OrpaHuueHHbli  yuyactok  Con-
HI@A CKpbIBaeTCi U3 BHJA, M XOTA OTO  JOBOJIBHO
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WHTEpPECHOE  3peiuiie, OHO HE  IPOU3BOAMT  Iiry0o-
KOro BroeuamieHHs. To ke caMoe  MOXHO  cKa3aTb
mpo  KomeleBoe  3aTMeHue, korma Comrame u JlyHa
BBICTpanBarOTCA B JIMHUIO, HO .HyHa npu 3TOM Ha-
XOAWTCA B Hambojee OTHAJICHHOW dYacTH CBOCH  Op-
outel. Ee pasmepa «He  XBaraeT», 9TOOBI  TOJHOC-
Tht0  3akpeiTh  ComHIle, TO3TOMY  Koiblo  doTocde-

pHI MPOJOJIKAET CUSTh BOKpYT TEMHOTO JIMCKa
JIyHsL

Ho nonHoe 3aTmMeHMe — 3TO JpamMaTHYecKOe CO-
OBITHE Mo  JHOOBIM CTaHAapTam, u ero MO>KHO
Ha3BaTh OHUM u3 HauOoJee BCJIMYCCTBEHHBIX
3penuiy Bo Bced mpupoxe. Korma mocnmegHuit  yro-
JIOK ¢dorochepsr CKpBIBaeTCs 3a HACTYHAFOIIUM
JIMCKOM JlyHsl, xpomocdepa BHE3AITHO CTaHOBHTCSI
BUIMMOM, M MBI  MOXEM  HaOmOIaTh  KpacHOBAThIC
MaccChl ra3000pa3HoOro BOAOPOJA, KOTOpBIE Ha3bIBa-
FOTCS poTyOepaHIlaMHu, a TaKxke MIPEKPACHYIO
JKEMYYKHYIO KOpOHY, OKPYKaIOLIY 10 CoumnHue co

BCEX CTOPOH.

(——————

3emnsn fiywa
ConHile
ITomunoe KonbsrieBoe YHactuunoe
3emna Tiyna
ConHye

Teopua conHe4yHOro 3aTmeHus
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B xpomocaoepe, PacIoIoKeHHON HETNOCPEeACT-
BEHHO Haj ¢dorocdepoi, TeHEepHUPYIOTCS JIUHUH
Opaynrodepa; Tam  Mbl  He  OOHapyXMBaeM  IpOTY-
OepaHIIbl, KOTOpbIE oo CPAaBHUTEIILHO HenoJ-
BW)KHBI, JIMOO  TOpaXalT  MOLIbIO  Ta30BBIX  BBIOPO-
COB.

Bo BpeEMs OOJIBIIIMHCTBA COJIHEUHBIX 3aTMEHUN
MOXXHO YBUIETh II0 MEHbIIEH Mepe OJUH WIM [Ba
npotyOepaHua. (Kcrary, JIUIIB rociue COJIHEYHOTO
3arMeHust B 1852 romy  acTtpoHOMBl  HakoHen — yOe-
JIWINCh,  YTO  MpoTyOepaHIbl  WMEIOT  COJHEYHOoe,  a

HE JIYHHOE  TPOUCXOXKICHHE. JTO  MOKa3blBaeT,  Kak
mago ™Mbl 3Hamu o Comunune 150 ner wazan.) Iloc-
KOJBKY  Temepb MBI ~ MOXEM  HW3ydaThb  MPOTyOepaH-
IbI c MTOMOIIBIO CHEKTPOCKOIIMYECKOTO obopymoBa-
HUA B J'IIO6OC BpeMH, HC JOXKUOasiCb 3aTMCHHUA, HaM
XOpOII0  W3BECTHBI ~ OCOOCHHOCTM WX  MOBEICHHSA, HO
CONTHEYHAs  KOpOHa  Topaslo boiee HEYJIOBUMa, u
HOSTOMy MHOTHEC aCTpOHOMI)I no-npe)KHeMy TOTOBBI
OTIIPaBUTHCA B JIOJrO€  IyTCHISCTBHE, JUIIL OBl  3a-
CTaTh HECKOJIBbKO JIParoIeHHBIX CEKyH][ ITOJIHOT'O
3aTMCHUA.

ConHeuHass KOpPOHAa  COCTOMT W3 Ta3a, B  OCHOB-
HOM ©3 Bojopoia. Ero IUIOTHOCTh OYeHb HH3KA —
menee 1/10 000 000 000 TUIOTHOCTH 3€MHOM  aT-
Mocepsl Ha ypOBHE MOps, HO TeMIepaTypa OrpoM-
Ha wu jgoxomutr moutu g0 2 000 000°. MHcxoms wu3
9TOr0  MOXHO  NPEANOJIOKUTh,  YTO  OHA  HCIyCKaeT
rpOMagHOE  KOJNWYECTBO  Tella, HO  HUYTO HE  MO-
JKET OBITh JallbIIe OT HCTHHBL.

Ha s3plke Hayku TMOHITHE  «TEMIEpaTypa»  OIpe-
JIENISCTCS  CKOPOCTBIO  JIBIDKCHHS ~ aTOMOB M MOJICKYJ:
yeM  OBICTpee OHHM  JBHXKYTCS, TEM BBIIIC TeMIepa-
Typa. CKOpOCTh aTOMOB B COJTHEYHOM KOPOHE
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OueHb  BBICOKAa, HO  OHa  HACTOIBKO  pa3pexeHHas,
4TO O «Temie» TOBOPUTh He MNpuxoautrcs. Msel 10
CMX IOp TOYHO HE  3HaeM, I[ouyeMy  TeMmIeparypa
KOpPOHBI ~ TaKk BelIMKa, HO B  LEJIOM  IpeJCTaBiIsAeTCs
BEpOSITHBIM,  4TO  3TOT  ()EHOMEH HMEET  MarHUTHYIO
MIPUPOTY.

K  coxanenuto, Tenp JlyHel magaer Ha  3emIlto
TOIBKO Ha  KOPOTKOE BpeMs, U MOITOMY COJIHEYHBIE
3aTMEHUs, KOTOpBIE MOXKHO BHAETh B JIOOOM  MecCTe
Ha  3€MHOM  IIOBEPXHOCTH,  CIy4alioTcsi  BecbMa  pea-
ko. Ecmm ©Ob1  opbuter 3emsin w JlyHsl nexanun B
OMHOW  IUIOCKOCTHM, TO  COJHEYHOE  3aTMEHHE  IIPOHC-
XOAWwino Obl TpPH  KaXIOM  HOBOJIYHMH, HO B  Jeil-
CTBUTENIBHOCTH  JIyHHass  opOMTa  HaKkJOHEHa TO  OT-
HOLIEHMIO K  Hameil T[moja  yriaoM  HEMHOTMM  Oojee
5°, mosroMy B OonbliMHCTBE ciydyaeB HoBas  JlyHa
MIPOXOAUT HEBUIAUMOH noJ ConHuem WIH Hax
HUM. UrtoOsr MIPOU30LLIO0 3aTMEHHUE, HOBas Jlyna
JIOJDKHa ~ HAaxXOAWTbCS  OYEeHb OJNM3KO K Tak  HasblBa-
eMoMy  y3l1y, TOYKe, TI/Ae ee opbuTa  Iepecekaer
IUIOCKOCTh ~ JKiIMNTUKH.  Kpome  Toro, momHoe — coi-
HEYHOE  3aTMEHHE  OYeHb  OBICTPOTEYHO:  OHO  MpO-
JojbKkaercsi He Oojee BOCBMH  MHHYT, a OOBIYHO TIO-
pazgo Mensme. Ilo o0Ge CTOpOHBI OT 30HBI  MOJHO-
ro 3aTMEHUS OHO, 10 OYEBHUIHBIM MpPUYMHAM, BOC-
MIpUHUMAETCS 3eMHBIMU HaOmoaaTessIMu Kak
YaCTUYHOE 3aTMEHHE.

Connue, Jlyma ®  y37UBl 3aHMMAlOT MOYTH TO XK€
camMoe  IIOJIOKEHHE 10  OTHOUIEHHWI0  JIpyr K  ApYry
mpuMepHo 3a 18 gmer w11  pgHedl. Ortor mepuon
M3BECTEH KaK UK capoca*. Takum oOpazom,

* Erunerckoe CJIOBO, 6yKBaJ’ILHO 03Ha4yaceT «IIOBTOPEHUC) .—

IIpum. pen.
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COJIHEYHOE  3aTMEHHE C  BBICOKOM  CTENEHbIO  BEpO-
SITHOCTHU MPOUCXOUT  Yepe3  KaxkIble 18 JIET U
11 JTHEH. YcaoBus HE BCerja OJIMHAKOBBI, HO
OUKI ~ capoca JaeT I1eHHble CBEJACHUS M  HCIOJb30-
BaJici B  JIPEBHOCTH  JUIsl  MpEICKa3aHus  3aTMEHHA.
Tak, @anec Mwierckuii cMOr  mpejackasaTb  3aTMe-
Hue 25 w™mas 585 roma g0 H. 3., KOTOpoe, corJjac-
HO TPENAaHWI0, OCTAHOBWIO OHTBY  MCXKIY  apMHUSIMH
MUISH M JMIMALEB: BHE3allHas ThbMa TaK  BCTPEBO-
)KWIa  TPOTUBHUKOB, UYTO  OHM  MOCHEIIWIM  3aKIIo-
yuTh MHUp. CTOUT 3aMeTUTh, UYTO BO BpeMs IOJHO-
ro 3aTMeHuss HeOO HE CTaHOBUTCS COBEPUIEHHO TEM-
HBIM —  CKOpee, HacTymaeT CyMpak, B  KOTOpPOM
MOSIBJISIFOTCS TUIAHETHI U SIPKUE 3BE3/IBI.

B obmemM u 1enoM, HHYTO HE  MOXKET  CpaB-
HUTBCS C  BEJIMYHEM  IIOJIHOTO  COJIHEUHOT'O  3aTMCHHUSI.
Ecim 'y Bac ecTb  BO3MOXHOCTH  YBHJAETH  €ro, HE

MeEIlKalTe. B AHrMu BaM NPUIETCA TOI0XKIaTh
no 11 aBrycra 1999 roma, korma moJioca  MOJHOIO
3aTMEHUS pouaeT yepes Kopnyomnn (moceqauit

pa3  TOJHOE  COJHEYHOEe  3aTMeHHe  HaOmojanoch B
Aurmuun B 1927 r1omy), HO eumle paHblle  IOJHOE
3aTMeHue mnpomsoimer 26 deBpamst 1998  roma. Ono
OPOAJUTCA TPU MHUHYTHl OIMHHAAINATh CEKyHI, M  €ro
MOXHO  OysZeT BHIETb B  DKBAaTOPHAIBHBIX  IIHUPOTaxX
Wnpuniickoro u TUXoro okeaHoB.

He  ymuBurensHo, 4uyro ConHue  H3IydaeT  MOYTH
BO  BCEX  CHEKTpaXx  AIEKTPOMAarHUTHbIX  4acToT. Ha
KOCMHYECKUX CTaHIUSAX ObuTH BBINOJIHEHBI uccie-
JIOBAHUS COJTHEUHBIX PEHTTeHOBCKHUX Jy4ei, cHab-
JIUBIIME  YYeHbIX OecueHHOW  uH(popmanued; K  TpH-
Mepy, Temepp MBI  MOXEM  OTCIEXHBaTb  TaK  Ha-
3pIBa€MBIE  KOpOHApHBIE  IBIPBI, WJIH  00JacTH  0CO-
OEHHO HU3KOMW TNIOTHOCTH B COJTHEYHOU KOPOHE.
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OHI/I UMCIOT Ba>XHOC 3HAa4YCHUC, TakK KakK SABJISAFOTCA
MapmipyTaMd  JJii ~ T[OTOKOB  COJHEYHOTO  BeTpa  —
HU3KODHEPTeTHYCCKUX YacTHII, MTOCTOSTHHO H3Iyvac-
MbIx CoJIHLIEM.

K Conniry OTMPABJISUIUCH crienuanbHbIe 30H]IBI,
HaTpuMep «Ymmeey, TTO3BOJTUBIIIHN HaM H3YYUTh
CONTHCUHBIC  TIOJIOCA,  IPAKTUYECKH  HEIOCTYMHBIC IS
HaOmOAeHUs ¢  3eMiid, TaKk Kak MBI  BHAAM WX
mox  HeymoOHbIM  yrioMm.  [lomspueie  obmactu  CoiH-
ma wuMewT ocoboe  3HAaYeHHMEe, TaK Kak  3[ech  JIH-
HUM  MarHUTHOTO TIOJIE  PAacKpBIBAIOTCS, 4TO  OOJerya-
€T  WM3IyYeHWE  YacTHI[  COJNHEYyHoro  BeTpa.  Kpowme
toro, ConHIE SBISCTCS MOIIHBIM HCTOYHHUKOM  PajHo-
BOJIH, W  3JeCh  3HAYUTCIBHYIO  4YacTh  HCCICIOBa-
HUI MOKHO BBITIOJTHATH Ha TIOBEPXHOCTH 3EMITH.

Hakonen, croutr ymoMsHyTh O  mpoOiieMe,  KOTO-
pas  Joirue  TOABI  O3aJayMBaja  acTpOHOMOB.  Teo-

pernyecky, COJIHEYHOE W3JIy4EHUE JIOJKHO BBICBO-
0OX/IaTh  OrPOMHOE  KOJHYECTBO  3JICMEHTApHBIX  Yac-
THLL, HAa3bIBAEMBIX HEUTPUHO. Nx KpaitHe TPYZHO
OINIPENENIATh,  TIOCKOJIBKY OHH  HE  HMMEIOT  JJIEKTpH-

YecKoro  3apsgga M IPaKTUYeCKH  JIMIIEHBl  MAacChl.
I'nyboko B CTapoM  30JI0TOM  pyAHUKE  XoyMcTe[
(FOxnast  Jlakora) Poait  [IsBuc w ero KomMaHaa TO-
CTPOUIIH, HaBEpHOE, camblit CTpaHHBII «TEJIEeCKOI»
B MHpE. 910 OoubIon KOHTEHep, BMELLAIOLIUI
460 000 JUTPOB  CHEUWANbHOM  JKHJIKOCTH, IOrpeOeH-
HBIH B IaxTe Ha NIyOMHE OJHOW MWIM TOA  3€M-
Jei. Kunxoctsb CHJIBHO XJIOpUPOBAHA, MOCKOJIBKY
U3BECTHO, 4YTO €CIM HEWTPUHO  CTaJKuUBaercs C  SA-
pOM  XJOpa, OH MOXET TpaHc(OpMHPOBATECS B 0CO-
Oylo  pa3HOBHIHOCTh  JpPyroro  rasa, aprola, JIerko
OIpeneIsieMoro COBPEMEHHBIMU npudopamu. I'my-
OMHHOE pacnoIoKeHHE HEOOXOJMMO, TIOCKOJIBKY ec-
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JIn OBI OKCIICPUMECHT MMPOBOAMNJICAH Ha TMOBEPXHOC-
TH 3eMJ'II/I, €ro PE3YIbTATBL ObLIN OBI HNCKaXXCHBI

JIPYTUMHU YaCTHLAMH, H3BECTHBIMU KaK KOCMHYEC-
KHe Iy4H, KOTOpbIE IIOCTOSIHHO 6omOapaupyIoT
3eMIl0 €O BCEX HampaBIeHMH U TNPUBOAAT K  TEM
xe  pesyaprataM. K cuacTblo,  KOCMHUYECKHE  JIy4d
HE MOTYT IIPOHUKHYTH Ha TaKylo TIIyOHHY.

Pe3ynbraTsl mopazuny uccienoBaTene: 9300
oOHapy)keHO  ropa3l0  MEHbIle  HEWTPUHO, HYEM  OHH
paccuuThHIBaIN. OKCIepUMEHTAIIbHbBIE yCIIOBUS ObuTH

MpaBWIBHBIMH, Ja ©W B  JIOOOM  ciIy4ae  SKCIepHu-
MEHT yxe OblI TOBTOpEH B JpPyroM Mecre. 3Ha-
YUT, YTO-TO HE TaK C HallUMH Teopusmu. [IpoOie-
Ma TIOKa OCTaeTcsl HEpEIIEHHOW, M 3TO  HallOMHUHAaeT
0 TOM, 4YTO Mbl Tmo-mpexxkHemy 3HaeM o  ComHile
ropas/io MEHbIIIE, YeM XOTEJIOCh OBl 3HATH.

Bcerna cnenyer momHUTH 0 ToM, uto  ComHIle
SBJISICTCS €IMHCTBEHHOM 3BE3J0M, PacnoIoKEeHHOM
JIOCTaTOYHO OMU3KO K HaM ©  JOCTYNHOW [Uis  W3Yy-
YeHHWs BO BceX monpoOHocTsax. I[lostomy oHO — KItOY
B HamleM TIOMCKe 3HaHWiA o JApyrux 3Be3mgax. Con-
HevHas (u3MKa crajga ONHOW W3  BaXHEHIIUX  JwHC-
LUTUTHH COBPEMEHHOMN aCTPOHOMMUH, u CYILIECTBYET
MHOTO o0cepBaTopHit, rae HCCIICIOBATEITN cocpeno-
TOYEHbl  MOYTH  HUCKIIOYUTENbHO Ha  u3yuyeHuun  Coi-
HOa. Mbl  [Oponutd  JONTHA MyTh € TeX T1Op, Kak
Bunbsasm  Tepmiens  nHazBan ~ CoyiHIIE — MPOXJIagHBIM U
00UTaEMBIM MUPOM.



NTYHA

Conmnne umapctByer jgHeM, a JlyHa mpaBUT  HO-

Ypl0 — IO KpaliHel Mepe, uYacTb KaXAOro Mecdla.
Cser monHOM JIyHBI Kaxercs OYeHb SIPKUM, UM HaM
ObIBacT TPYJIHO TIOBEPUTD, 4TO HYXHO MIPUMEPHO

500 000 momHBIX JyH, 4YTOOBI CBET OT HHUX CpaB-
Hanea co ceetomM  ComHuma.  KonmuectBo  Teruta,  moc-
TYNaroIero K HaMm or  JlyHsl, HHUYTOKHO Mmalo,
MO3TOMY MBI ~ MOXEM  CMOTpPeTh IpsMO Ha Hee B
Tesieckon WM OuHokib.  (HemaBHo — mosBmiiock  co00-
IIeHHe O  CTPaHHOM  pAacCTPONCTBE  3PEHHUs,  BO3HHK-
meM mnpu  HaOmromeHum — monHOW  JIyHBI  Wepe3  Te-
geckon. S BecbMa  CKENTUYHO  OTHOWIIYCh K TaKUM
COOOIEHMsIM; Yy Bac HE BO3HUKHET HHMKAaKHX  IPOO-
jJeM, ecad  Bbl  He  Oyaere  CHEIMaIbHO  CMOTPEThH
Ha Jlymy oudeHp gomroe Bpems, HO TO K€ camoe
npou3oiiner, ecid  Bbl  OyJgere  NPUCTAIBHO  pasmiis-
JIBIBaTh JIAMITOYKY BKJIFOUEHHOTO (oHapuxa. Oto
BCETO JIMIIB BOMPOC 3PaBOT0 CMBICIA. )

Hecmorps Ha  Bnewammsrommii  Bun, JlyHa  sBis-
eTcsl  JaJleKko He  CaMbIM  IPEJCTaBUTENBHBIM  UYJIEHOM
COJIHEUHOTO ceMelcTBa. Ee JraMeTp COCTaBJIAET
2158 wmmmp, a Macca B 8l pa3 MeHblle 3€MHO,
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7. JIYHA

mo3ToMy cumia TsaroteHus Ha JlyHe ropasmo  ciaOee.
Ckopocth  ybOeranus  cocraBimser 1,5 wmmm B ce-
KyHOy, Tak yrto JlyHa oOka3ajacb He B  COCTOSHUH
yaepxkath  armocdepy, KOTOPYHd OHa  KOTJa-T0  MOT-
Jja  HUMEThb. Celiuac  3TO 0E3BO3IyITHEIH, 0€e3BOIHBIN
u  Oe3KW3HCHHBIH MHp. B  TeMHBIX MATHAaX, KOTO-
peie MO-TIPEXKHEMY Ha3bIBAIOT «MOPSIMUY, HET HH
KaIlIx BOJBI, XOTS KOT'J1a-TO OHU JIEHCTBUTEIBLHO
TIPEICTABIISUTA COOON OKEeaHBI )KHUKOU JTaBHI.

[Ipoucxoxxaenne  JIlyHbl  MOKa  OCTaeTcsi  HESICHBIM.
Crapas uzmes O TOM, 4YTO OHa TMPOCTO OTOpBalIach OT
OBICTpO BpallaBIIencs 3emin, oKa3aliach HECOCTOS-
TENBHOW: OHa  MareMaTWieckHn  HempuemiemMa. B 1o
xKe BpeMst BO3HUKAIOT  TPYIHOCTHU B 000CHOBaHHH
JIpyrou TEOpHUH, COIJIaCHO KOTOpOit Jlyna OblL1a
HE3aBUCHMBIM TEIIOM, HEKoraa COIM3UBILMMCS C
3emiiel W HE CyMEBUIMM IMPEOJOJIETh €€  MpUTsDKe-
Hue. Bce Oompmield TOANEpKKOW — MONB3yeTcs HAes O
TOM, 4YTO Ha paHHUX cTaausx oBomonuun  ConHeu-
HOU CHCTEMBI MIPOU30IILIO CTOJIKHOBEHHE MEXTy
3emueii ®W  KPYymHBIM  ONY)XTArOIIUM  TEJIOM, B pe-
3yJIBTATE YEero MPOU30IICI BBIOPOC OTPOMHOTO

INyHa

JlyHa no cpaBHeHuIo ¢ 3emnen
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KOJIMYEeCTBA  MEJNKHMX  YacTHI, U3  KOTOPBIX  BIIOCIIEA-
crBun  cpopmupoBanace  Jlynma. Ilo  kpaiiHeli — mepe,
MBI 3HaeM, 4YTo o00a HeOecHBIX Tela HMET IpH-
MEpPHO  OJMHAKOBBIM  BO3pacT;, TOpHBIE  MOPOABL,  JIO-
CTaBJI€HHBIE  HAa  3eMIII0  acTPOHABTAaMH  «ATMOJUIOHA»
u ABTOMAaTHYECKUMHU pycckuMun 30H/1aMH, 6nn3Ku
M0 BO3pacTy K JpeBHEHIIMM TOpHBIM TIOpOAaM  Ha
Haule niaHere.

Yacro rOBOPAT, 4TO «JIyma  pBmxkercs BOKpYT
3emuin». OTO  JIEHCTBUTENIBHO Tak, HO  CIEOyeT cle-
mate  ogHo  yrtouHeHue. Crtporo  roBops, Jlyma u
3emis  BMecTe  JBIDKYTCSL ~ BOKpYr  OapulleHTpa,  WIU
ob1ero LEHTpa TATOTEHUS CUCTEMBIL. IMockonbky
Macca 3emnmn B 81 pa3 OpeBBINIAET  JIyHHYIO, TO
OapUIIEHTp  HAXOAWTCA  TDIIyOOKO  TOJ  IOBEPXHOCTHIO
3EMHOTO mapa, u MPOCTOC  YTBEP)KICHHE MOXKET
YIOBJIETBOPUTH KOTo YTOZHO, KpoMe MaTEMAaTHKOB.
Jlynnass opOutra He wumeeT QopMy OKpYKHOCTH: pac-
cTosHHEe Mexnay 3emuedl u  JlyHol — u3MeHseTcs  OT
221 460 munb (mepureit) 1o 252 700 muits (amoreit).

OpOutanpHblii  mepuoa  cocrasiusier 27,3  gua.  Jler-
KO OOBSCHHTh NPUYMHY DPETYJSIpHBIX a3, Wi H3-
MEHEHHI BHEIIHETO obmka JlyHbL Korma  Jlyna
HaXOAUTCS MIPUMEPHO Ha OJIHOMU JIUHUU MEXTy
3emnet u CosHuem, €€ TEeMHas, MWIM HOYHAs CTOPO-
Ha o0pameHa K HaM H MBI BOOOIIE HE  MOXEM
BUJETh €€, €CId He CUUTaTh CIy4aeB  COJHEYHOIo
3atmMenus. (Kak MBI  yxe TOBOpWIM, 3TO HE IIPOHUC-
XOIUT  €XKEMECAYHO  HU3-3a  MATUTPaTyCHOrO HaKJIOHA
3eMHOW  opOuThl) HMMeHHo »dTa (asza, a He TOH-
KAH ceplm  JyHHOTO  Mecsla, IOsBISIOIMics B Hebe
yepe3  HECKOJbKO  JHEH, SBISETCAs  HACTOSAIIMM  HOBO-
ayHueM. B momoxxenmum 2 (cM.  puC.)  IIOJIOBHUHA
OCBEIIEHHOH cTopoHb! JIyHBI 0OpalieHa K HaMm;
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7.JIYHA

9TO  HAa3bIBACTCS  INEPBOW  YETBEPTHIO,  MOTOMY  YTO
Jlyna  3aBepmaer OHY  YETBEPTYIO 94acTh CBOETO
©KEMECSIYHOTO  IyTeHmlecTBUSA. B momoxkeHun 3 MBI
BHIVNM BECh OCBCIICHHBIH JUCK  (MIONHONYyHHE), a B
MOJIOKEHMH 4 — CHOBa IIOJNIOBHHY JucKa  (TOCIeN-
HAs1  uerBepThb). Ilockompky 3emnss wu  JlyHa  Bmecte
JBIDKYTCS BOKPYT Conniia, TO HHTEpBAJ MEXKITY
HOBOJIYHHSIMH, H3BECTHBIN Kak CHHOJIMYECKUIN e-
puon, cocraBimser 29,5 nOHA; O9TO  CTaHOBUTCS  SICHO,

€CJIM BHUMATECJIBHO U3YYUTh PUCYHOK.

HepBaﬂ YE€TBEPTH

®a3bl JlyHbl

Hocnennsas
4YeTBEPTh
Mexnay nocinenHen
—-— IMpubriBaromuii YETBEPTHLIO
OJTyMecsI] 4 U MOJHOJTYyHUEM
O
ConHeuHbIE
Iy4qu
1 Honnonynue
— @D PO
HoBonyHue 3
3emna
Opbura
VYo6siBatomui 2 M
—_— €X1y MOJHOJyHUEM
Tromymecin O U NepBOI YEeTBEPTHIO
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Korma Jlyma  Haxomurcs B cTagud  IOJyMecsla,
4acTO MOXKHO BHJETh ciaboe CHUSHME €€ HOYHOW CTo-
poHel. OHO  NOpPOMCXOAWT  H3-32  CBETA,  OTPAKECHHO-
ro or 3emium, U T1O3TOMY M3BECTHO Kak 3eMHOE
cussune*. Ero mpuymHa Obuta  W3BeCTHa  yXKe  JaB-
Ho; Jleonapmo nma BuHYM, BO3MOXHO, OBUI  IEPBBIM,
KTO O00BsicHWI 3TOoT (eHOMeH. B Hapome ero Hasbl-
BAIOT «CTapoil JIyHOH B  OOBATHAX  MOJOJOW  JIYHBD»,
M pa3 yxX peub 3anuia o (oibKiope, CTOUT Jj100a-
BUTh, 4YTO, HACKOIBKO HaM u3BecTHO, JlyHa He oOka-
3bIBa€T a0COJIOTHO HUKAKOTO BIMSHUS Ha MOTOJY.

Jlyna Bpamaercs MEAJCHHO. 3€MHOIl Imepuox  Bpa-
mieHdusT CcocTaBnsieT 24 waca, B TO BpeMs Kak Yy
JIyuer oH paBen 27,3 gOHA, 4YTO B TOYHOCTH COBIa-

jaer ¢ ee  opOutanpHeIM  nepuopoM.  CoBmazenue
MOXET [IOKa3aThCs CTPAaHHBIM, HO €ro JIETKO  00Bsic-
HUTbD. IlepBoHauaBEHO Jlyna U 3emus o0nananu
Oompiieli  BS3KOCTBIO,  4YeM  ceifyac, W OKasblBaId
Ipyr Ha  JApyra  IpwiMBHOe  BozuedcrBue.  [Ipuim-

Bbl,  BBbI3BaHHBIE  BO3ZeHCTBMEM  3emiM, ObUIM  3Ha-
quTeNbHO ~ OoJiee  MOIIHBIMH — H3-32 €€ IIPEeBOCXOJI-
mel Maccel; B pe3ynbraTe  BpamieHue JIyHel  3amen-
JUIOCh M B KOHIE KOHIIOB  BOOOINE  IPEKpaTHIOCH
[0 OTHOIIEHHWI0O K 3emie — HO HE IO OTHOLICHHIO
K ComnHny. IToatomy Ha JyHHOH IIOBEPXHOCTH
JTHEBHBIE M HOYHBIE YCJIOBUS OCBEIEHHOCTM Ha Ipo-
TSXKEHUH  3€MHBIX  CYTOK  MOYTM  HE  M3MEHSIOTCS.
JIyHHBII 1€Hb IIUTCSA OKOJIO BYX 3€MHBIX HENENb.

Bce o310 oO3Hauaer, uyro oxHa cTopoHa JIyHBl Bcer-
Ja TOBEpHyTa K HaM, a IIOBEPXHOCTb €€ BTOpPOH
CTOPOHBI ~ OCTaeTcss  HeBHAMMOW. OTOT  Qakrt  Bceraa

* B nurepatype 3TO ABIIEHHE 4aCTO HAa3bIBAETCS «IENEIbHBIM CBE-
ToM Jlyns», — Ilpum. pen.
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NpPUBOAMI B  HETOJOBaHHE  AacTPOHOMOB  (BKIIoUas u
MEHS) JI0 HadaJa KocMHYeckod odmoxu. OpHako jena
oOcTosiT HE  Tak  IUIOXO, KAk  MOXET  II0Ka3aThesl.
Xors Jlyna Bpamaercs BOKPYr CBO€Hl oOCHM € IIOCTOSH-
HOM  CKOPOCTBIO, CKOpPOCTh €e  BpamleHUs  BOKpYT
3eMIM  HENOCTOsHHA;  ciuedys  3akoHam  Kemnepa, oHa
JBIDKETCS ~ ObICTpee, KOTAa  HAXOOUTCS  ONMXKe  BCEro
Kk Ham. TakuM oOpa3oM, KaXAbIH  Mecsll  TOJIOXKe-
HHE Ha OpOMTE CTAaHOBHTCS HECOIVIACOBAHHBIM C  MO-
MEHTOM BpaIlleHUs, HU MBI MOXEM 3alJIfHyTh 3a Kpai
(um0)  ;myHHOTO — JgWCKA.  JTO, HApsAAy C  JPYTHMH,
MEHee  3HAYMTeNbHBIMH  3(p¢deKTaMH  MoAoOHOTO  po-
Jla, M3BECTHBIMH  KaK  JIMOpaunuu, [O3BOJISET  U3Y4YHTh
¢ 3emmnm  okomo  59%  nmyHHOM = TOBEPXHOCTH, U
Jutib 41% MOCTOSTHHO OCTaeTCsl CKPBITBIM OT HAC.

'
JlonmonHuUTENbHBII
y4acTok o630pa

Opb6ura Jlynst

/

Cxema nubpauumn
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IMocne  xpyroBoro  oOiera, OCYIIECTBIEHHOTO  pYyC-
CKMM aBTOMaTHueckuM 3oHJoM <«JIyHa-3» B 1959 ro-
Iy, MBI  BIEpPBbIE  MOMYYMJIM  BO3MOXKHOCTb  YBUAEThb
o0paTHyIO CTOpPOHY JIyHBI. Kak u 0KUAJIOCH,
oHa Obla  TOXOXKAa Ha  y)XXe  H3BECTHbIe  00yacT,
XOT B HEKOTOPBIX  JeTalsX  HMEJHCh  OINpeNeNeH-
HBIE Pa3IUYUsL.

OcHoBHOe  Bo3zeictBue Jlymsl Ha  3emimo  cBs3a-
HO ¢ npwiuBamu. Jng  Hayama — JaBaiiTe  mpencra-
BUM, YTO  Hama  IUIaHeTa  MOKpbITa  MEJIKOBOJHBIM
okeanoM, a 3emias u Jlyma crosT HemoaBwxkHO. Ha
pUCYHKE,  BBIIOJHEHHOM  BHE  Macmraba, Mbl  HMMe-
€M BBICOKMM TNpuiMB B TO4ke A U JApyroil BBICO-
KMi TpwiMmB B Touke B, ¢ ommBaMM B TOYKax
C wu D. JlyHHoe TAroTteHne 3acTaBisIeT BOAY  COOH-
patbcsi B TOYKe A, TA€ OHO SBIsETCS Hauboyiee CHIIb-
HbIM.  Pasymeercd, cuna  TATOTEHUS  BO3JEHUCTBYET W
Ha Cymy, HO €€ TIopa3lio TpyJlHee CIBUHYTh C Me-
cTa, uYeM Boay, 103ToMy O(QeKT oOKaszblBaeTcs  He3-
Ha4YUTEJbHBIM.

Bce 5310 Xopomo, HO ToOuYeMy  BBICOKHH  IPHIUB
cymectByeT ¥ B Touke B?  Bymer  HemocraTo4HO,
€CIH MBI  TNPOCTO  CKaXKeM, 4YTO  IUIOTHBIA  3€MHOI
map  «OTTATMBaeTCs»  OT  BOABL,  IO3TOMY  JlaBaiiTe
NpeACTaBUM  CHUTyanuto, korja 3ewius u  JlyHa  sBis-
IOTCSI ~ ©OUHCTBEHHBIMM  oOBekTamMM BO  Bceil  Bcesen-
HOM M TajaloT MO  HANpaBJICHHIO JAPYyr K  JIpyry.
Bnwkaiimmass  k  Jlyme Touka A Oyamer  moaBepraThes
HauOONBIIEMY  YCKOPSIOIIEMY  BO3JICHCTBHIO, u  BoJa
B JTOM TOYKe Kak Obl  BHIMMpaeT HaBcTpedy. B
TOUKE B MIPOUCXOTUT HE4TO MIPOTHBOMOJIOKHOE.
VYckopstomee BO3CUCTBHE Tam MEHbILIE CpeIHero,
MO3TOMY BOJIa CTPEMUTCS «OCTAThCSI 0341, BBIITU-
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pas B MPOTHUBOMNOJOXKHYIO CTOPOHY M 00pa3ys Takou
K€ BBICOKUH IIPUIIUB.

Tenepp MNpeANoONOXUM, UYTO PACCTOSHHUE MEXKIY
Jlynoi u 3emiued ocTaeTcsi HEW3MEHHBbIM, a 3eMJs
BpalllaeTCsi BOKPYr cBoed ocu 3a 24 yaca. Brosne
OYEBUIHO, YTO MNPWIMBBI HE OyayT BpamlaTbCsi BMe-
CT€ C HEHll, a COXpaHAT CBOE IIOJOXKEHUE «IOa»
Jlynoiti. Takum o00pazoMm, KaKAbIH NpPWIUB OyIeT
orubath 3emJIl0 OAMH pa3 B CYTKM, U B I€JIOM
Ha KaxJbld YYacTOK 3€MHOM MOBEPXHOCTH MPHUXO-
IUTCSl MO JBa MPWIMBA W OTJIMBA 3a TIOJHBIE CYT-
KH.

OpHako ecCTh OCIOXKHSIOMHKE O0CTOATENhCTBA. Bo-
MEPBBIX, 3eMJIsI HE TIOKPhITa MEIKOBOJIHBIM OKea-
HOM, M O4YepTaHUs MOped U KOHTHMHEHTOB HIPAIOT
OYeHb BaXHYI poib. Bo-BTophix, JlyHa aBmxercs
no cBoed opOuTe, MO3TOMY MPWIKUBBI MEIJICHHO
cMemiaroTes, cieays 3a Heid. Kpome Toro, mns obpa-
30BaHUSl TPWIMBHON BOJIHBI HEOOXOAMMO OTpee-
JIEHHOE BpeMs, [O03TOMY MAaKCHUMAaJbHBIH  MPUIIHB
MPOUCXOJUT HE TOo4yHO «moa» JlyHoit. B obOmem wu
LEJIOM, TPWINBHBIE (DEHOMEHBI SIBISIOTCS CIOXKHBIM
COYETAaHHEM HECKOJIbKHX (haKTOPOB.

C
JlyHa
B A ®
|
OxeaHbl Op6uTa JTyHbl
D

Mpunuesbl
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TATPUK MYP

Msbl  He MoxeMm mpeneOperare u  CosHIEM, KO-
TOpOE TaKkxke CO3/1aeT HMPUIIHBBIL. OnHn ropasnuo
cnmabee  nyHHbIX, 1oromy u4ro Comanme B 400 pa3
Janplle  OT Hac, W TIJlaBHas NpWIMBHAasg cHia o0yc-
JIOBJIEHA pasnuureM IPaBUTALIMOHHOTO BO3J€HCTBUSA
Ha MPOTUBOIOJIOKHBIE CTOPOHBI 3EMIIH.

Korma Comnne wu JlyHa «TsHyT» B OJHOM Hall-
paBieHun  (BO  BpeMs  HOBOJYHHS WIH  TOJHOJIYHHS),

MIPUJINBbL JOCTUTaOT HaUBEICIICH CHIJIBI, a Koraga
OHU  «TAHYT» B  Pas3HbIC CTOPOHBLI (BO BpeMs HCpBOﬁ
u nocnenHeﬁ ‘leTBepTI/I), IMPUIINBBL OBIBAIOT Clia-

O6ee. JlroOol, Kro >KkuMBeT Ha moOepexbe (Kak  s),
MOXET  COOCTBEHHBIMH  TIJla3aMH  BHJAETH  3TO  pa3-
Ju4ue.

Tenepp  maBaiiTe  mepeiiieM K  H3yY4EHHIO  caMmoil
Jynsl.  Jlake  Oernmeld  B3MIsA  Ha  JIYHHYIO  ITOBEpX-
HOCTh IIOKa3blBaeT, 4YTO TaM €CTh CBETJIBIE U TeM-
Hple oOmactu. ['OBOpSAT, 4YTO pPHCYHOK TSTEH CMYTHO
HallOMHHAET YeJI0BEYECKHUH CHITY3T, XOTA MpU3HA-
I0Ch, MHE HHUKOTJa HE  YyJaBaJloCh  pa3lU4UTh  €ro.
IlepBoHauansHO CBETJIBIE obmactn CUHUTAIUCh cy-
mied, a TEeMHbIE BOJOM, M MBI HO-TIPEKHEMY  IIOJIb-
3yemcst TaKUMHU POMaHTHYECKIMHU Ha3BaHUSIMH,
kak Mope Crokoiicteua u Oxean bypp, XxoTa eme
B CaMOM Hayajlleé »3pbl TEJIECKONOB CTajlo SICHO, 4TO
Tak Ha3blBaéMble MOps Ha CaMOM  Jelle  COBEpLICH-
HO CyXHe.

JlynHple ~ MOpS ~ HMEWOT  JOBOJABHO  CUMMETPHUHYIO
¢opmy. Kpynwaeitmee w3 Hux, Mope [oxned, uya-

CTHUYHO OTPaHUYEHO BBICOKUMU TOPHBIMU xpeOra-
MU, JIyHHBIMU AnprnaMu u ATICHHUHAMH. Xpeo-
TaM  4acTo  JaBajd  3€MHBIE  Ha3BaHUS;  HEKOTOpHIE

OUKM [OJHUMAIOTCA Ha BbICOTY Oosee 20 000 dy-
T0B. CyIIeCTBYET TaKKe MHOTO OTJEIbHBIX FOp U
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7. JIYHA

XOJIMOB, W  MOXHO  CKa3aTb, 4YTO pOBHBIH  peinbed
B IIEJIOM HE XapakTepeH Juist JIyHsI.

Pazymeercs, Ha  JIyHHOM  IOBEPXHOCTH  Ipeoliia-
JAal0T  KpaTeppl — OT OIPOMHBIX, pa3MepoM Ooiee
150 MHUJIb, J10 KpOILIEYHBIX SIMOK, IIPaKTUYECKHU

Hepa3IMIUMBIX C 3eMIIH.

MHorue  KpaTepbl  HMMEIOT  TEPpacHPOBAHHBIE  CKIIO-
HBl C I[EHTPAIbHBIMH TOpaMH WJIH TOPHBIMH  TpYII-
MIaMH. Tax, HanpHuMep, BEJINKOJICTTHBII Kparep
Teodpuna wa kpato wmops Hekrapa wumeer 64 Mwin
B  TMONEpEeYHHMKe W  00JaJaeT  MAacCHBHBIM  TOPHBIM
KOMIIIIEKCOM B LIEHTpE. Beicouaiinme MIHKH o
KpasM Kkpatepa mnoguumarorcsi Jjgo 18 000 ¢yroB Hapg
€ro JHOM, HO HMEIT TI0pa30 MEHbIIEe IpEeBbIIIE-
HUE HaJl BHEIIHEH TTOBEPXHOCTHIO.

dakTHyecKH, JYHHBIH  Kpatep B pa3pese  0OJb-
e  HalOMHMHAeT MeJlkoe Oiroxne, 4YeM  KoJojael ¢
KPYTBIMH CTEHKaMH. LlenTpanbHbIC TTUKH HHUKOT 1A
HE TIPEBOCXOJAT 10 BBICOTE Kpas BHEIIHETO  KOJbIa,
U BO3MOXHO, ObuUl0O OBl yYMECTHO Ha3BaTh JIyHHBIH
KpaTtep  «mpoceBlIed  paBHUHOW»,  XOTs  oaHa  ¢op-
Mauusi, 54-MUNBHBIN KpaTep BaprenTus, 3aIl0IHEH
JIaBOW U UMEET BUJI TOPHOTO ILJIATO.

Jlynusie Kparepsl ObuTH Ha3BaHEI UTAIbSTHCKUM
acTpOHOMOM  Puyumonm,  KOTOpPBI  COCTaBWJI  MEPBYIO
JIyHHYIO KapTy B 1651 roxy. OH Ha3bIBal KpaTepbl

CteHa KpaTepa Crena kpatepa
l LlenTpanbHoOe MOAHATHE

JlHo kpatepa

JlyHHbBIM KpaTep B pa3pese
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TATPUK MyP

B 4CCTh 3HaAMCHUTBIX HIOﬂeﬁ, 00BIYHO (XOTS[ n HC

BCeraa)  acTpoHOMOB.  HaOmromarenmn — cinemoBanmm — 9TOM
cucTeMe  BILUIOTH A0  HAalUX  JHEW, HO, pasymeercs,
Puuunonu «HUCIOIb30BAIDY BCE IJIaBHBIE Kparepsl,
IIO3TOMY CIEeyOUUM aCTpPOHOMAM, TaKuM, KaK
HeroToH 5 I'epuiens, MPULUIOCH JIOBOJIbCTBOBATLCS
BTOPOCTEIICHHBIMU. Ianuneit IIPEJICTABIIEH JIOBOJIb-

HO  HEBBIpasUTeNbHBIM  Kpatepom B Oxeane  Byps,
HO 93TO OBUIO  CHETAaHO  YMBIIDICHHO: Puuumonmn  He
Bepmw B cucteMy KomepHuka W, 1O ero coOCTBEH-
HBIM  cnoBaM, «Opocun Tammnes B Oxean  Bypo».
OnHako Pruaunonn JIOCTATOYHO CIIpaBeIIINBO 000-
mencst ¢ KomepHukoM ©  Ha3Bal €ro HMEHEM  Of-
HY u3 Hanboee BIEYATIISTFONINX (dopmarmit Ha
Jlyme. Omna pacnonoxena B Mope OO0nakoB, uMeeT
56 Munp B IONEPEUYHUKE M  INPEBOCXOAHO  Teppacu-
pOBaHHBIE CTEHB, a BO BpeMs TIIONHOJNYHUS  BHJHA
Kak  LEeHTpaJbHass TOYKA CHCTEMBl C  SIPKUMH  IIO-
JI0caMmH, I «JTy4ammuy, TAHyIIUMHCS ~ Ha  OOJIb-
IIM€ PACCTOSHUS BO BCEX HANPABICHUSIX.

Ha  roxHbIX  BO3BblLEHHOCTSX  JIyHBI  cymiecTByeT
eme  Oosmee  OOMMPHBIA  NEHTP  pagManbHBIX  JIy4ei,
UCXOJSIIIMX  OT  KpaTepa, Ha3BaHHOTO B  4YeCTb  THXO
Bpare. Dtm 1yum nOpeacTaBisOT  coOOW  IMOBEPXHOC-
THBIE  OTJIOXKEHHMS; OHM  He  OTOpachlBalOT TEHH W
Xopomo  BuUAHBL, Jumbe  korna  ConmHume — HaxoauTcd
BBICOKO HaJl HUMH.

He Bce syHHBIE  Kparepsl IOXOXHM Ha  Kparep
Tuxo wmn  Komepuuka. K  npumepy, kparep Ilna-
TOHa, Jocturapmuid 60 MWib B TOMNEPEYHHKE U
PpacIoI0KeHHbIH Ha BO3BBIIIEHHOCTU MEXTY Mo-
pem Xomoma um  Mopem  OOnakoB, HMeeT  cepoe
JHO, TOYTH  JIMIIEHHOe  Jeranei  penbeda.  Hecmot-
pi Ha OKpyriylo  ¢GopMy, OH 3HAYMTENIFHO  yJalieH
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7.J7TYHA

OT IIGHTpa JYHHOIO JUCKAa W BUJACGH C 3eMIH Kak
QIUIHIIC. Bcee Kparepsl, PACIIOI0KEHHBIC OKOJIO
JYHHOTO JuM0a, KaXyTcs YKOPOYCHHBIMH, a B  00-
mactax  JuOpanuu  (MCPUOTUYCCKH  TMOSBISIONUXCA |
HCYC3AIONMX W3  BUAYy)  OBIBaeT  TPYAHO  OTJIHYHUTH
CTeHy Kparepa OT TropHoro xpebra. Jlo mosBiIeHUS
KOCMHYCCKUX  30HJOB  KapThl  3THX  YYacTKOB  OBUIM
JIOBOJIbHO HETOYHBIMHU.

T
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TATPUK MYP

K BTOPOCTEIIEHHBIM JIeTasIM JYHHOTO penbeda
OTHOCATCS ~ KylOna, WA  HU3KHE  BBINYKIOCTH,  49acToO
yBEHYaHHbIE  CKaJaMHd  Ha  BEpIIMHE;  XpeOThl, KO-
TOpble ~ MHOTAA  3MeITCs [0  IOBEPXHOCTH  MOpel;
JOIVHBI W  TPEIIMHBI,  KOTOPbIE  HA3BIBAIOTCS  JIyH-
HBIMHU 6opoznamu (punnamu), Wi pacieIuHamMu.
Hekxotopple  ¥3  HUX  [JOCTaTOYHO  3aMETHBl, U  HUX
MOXHO  paslIM4uTh €  TIOMOLIBI0  MaJ€HBKUX  Tele-
CKOTIOB. YactnaHo OHHU 00pa3oBaHbI LETIOYKaAMH
MEIKHX  KparepoB, a  Jpyrue  SIBHO  HPEACTABISIOT
co0Oil  CTPyKTypel ~ OOpymIeHHMSs W  TIOXOXH Ha  Tpe-
LIMHBI B 3aCOXIIIEH TTIHHE.

B  pacnpeneneHun = KpaTepoB  INPOCIEXKHUBAECTCS  He-

KOTOpas 3aKOHOMEPHOCTB! Korja onHa (hopmarys
coderaercs c JpyToi, TIOCIIeAHEH OYTH BCeT/a
OKa3bpIBAE€TCSl ~ KpaTep  MEHBIIEr0  pa3Mepa,  BKJIIOUYEH-

HBIHE B Oosee  KpYyNHBIH. CymecTByloT  mapsl H
TPYIIBl  KpaTepos, a  TaKKe  IENOYKH  OTPOMHBIX

¢dopmanuii, SBHO  INPHHALIEKANMX K  pasHBIM  3IIO0-
XaM. Hexotopsie KpaTepsl HACTOJIBKO pa3pyILeHbl
1 1e(OPMHUPOBAHBI, YTO MOYTH HEPAZTUIUMBI.

Kak  oOpasytorcs  kparepel? OTOT  BONPOC  BBI3BI-
Ba  OeckoHe4Hble cHopel. B Hamm  gHM  rocmon-
CTByeT MHEHHe, YTO OHM 00pa3oBajMCh B  pPeE3yJib-
Tare cubHemen METEOPUTHOU 60oMOapANPOBKH B
opoMexxyTke — Mexay 3,9 wu 3,2  wMwmmapaa  Jer
Haszal, Korja  rpajg  METeopuToB  oOpymuBajcs  Ha
JYHHYI0  IOBEPXHOCTH, ocraBisisi  rIyOOKHe — IIpambl.
AnbTepHaTUBHAs TOUKa 3peHus, COIJIaCHO KOTOpoOH
IJIaBHbIE KpaTepsl UMEIOT BYJIKAHUYECKOE HpOHC-
XOXJIEHHE, HBIHE HE MOJIb3yETCS HOIYJIIPHOCTBIO,
XOTS JO0 CHX IOp HMEEeT HEKOTOPhIX CTOPOHHHMKOB
(Bximowass u  MeHs). B moboMm ciiydae, OuYeHb JOJITO
Ha JIyHe He IPOHCXOJUI0 HUYEro 0COOEHHOTO.
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OCHOBHOWM  MEpUOJl  AKTUBHOCTH  3aKOHUMWJICS [0  MEHb-
meil  Mepe TpU  MWIUIMapAa  JIeT  Hazad,  [MOJTOMY
Jaxe  «MOJIOAbIE»  KpaTephl, Takhe, Kak Tuxo wim
KomepHuk,  sBASIOTCS  O4YeHb  JOPEBHUMH [0  3€MHBIM
CTaHaapTaMm, M JAWHO3aBpbl Bujenu JlyHy Takod ke,
KaKk OHa  BBIDNBIAUT  ceiuac.  EQuHCTBeHHBIMH  HpH-
3HAKaMH HBIHEITHEH aKTUBHOCTH SIBJISIIOTCS OYCHb
cnabble  JIOKaJdbHBIE  Ta30BbIe  BBIOPOCKI W3 TPEIIMH
B JIyHHOH KOpe.

A yxKe KOe-4To pacckazan o KOCMHYECKUX
MHUCCHUSIX, KOTOpble  HayaJuChb C  3alycka  aBTOMAaTH-
YECKUX JIYHHBIX 30HJ0B B 1959 rony.

3a  pycckumH  30HAaMH cepuu  «JIyHay  mocruerno-

BaJld aMEpUKaHCKUE «CepBeiopsI» u «Opbure-
pB». ITotom Haydasach mporpamMma «ATOJUIOnY,
BEpLIMHON KOTOpOM CTajuo MIPUITYHEHUE «Opmnay,

CIIyCKaeMoro ammapara  C «Amnomnona-11», B HIOJIE
1969 rona.

CoMHEBaroCh, 4TO KOMY-TO yAaI0Ch MPEB30NTH
OIIHCaHue DaBHHA Onnpuna, Ha3BaBIIIETO JIYHHYIO
CLEHYy «BEJIMYCCTBECHHEIM 3aIyCTEHHUEM). Heb6o Ha
Jlyme dyepHoe gaxke agHeM. TaM  HET TOroAbl, W
CTOUT abcoroTHAs THIIIMHA. ®naru, YCTaHOBJIEH-
Hbl€ AacCTpOHAaBTaMH, HE KOJBIMYTCSI, Ja M Kak OHH
MOTYT  KOJbIXaTbcs B OTCyTCTBHEe  BeTpa?  Pazmmu-

Hble  IpEeIMETbl,  OCTaBIIMEeCs HAa  IIOBEPXHOCTH,  HE
MOJBEPraloTCsl  BO3JEHCTBHIO  3po3MM; K  HUX  YHCIY
MIPUHAAJICKAT pa3OuBiInecs KOCMHMYECKHE 30H/1BI,
HU)KHUE CTYIECHH MoJyJen «ArnoinnoHa», TpH
«JTyHHBIX aBTOMOOWIISY, B KOTOPBIX ACTPOHABTHI
¢ «AnomioHoB-15, -16 wu -17» e3gunu 1o  JTyHHOH
MOBEPXHOCTH, MW,  pa3yMmeercs,  HayyHoe  oOopynoBa-
HUE —  Temepb, K  COXAJIEHWIO, OTKIIOYEHHOE U3

CO00pakeHUIT SKOHOMHUH.
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He BbI3bIBACT  COMHEHHI, YTO paHO WM  TO31-
HO BCe OTO Oymer coOpaHO ®  TPEACTaBICHO B
JYHHBIX  My3esiX... B cymmHocTH, wujaess JIyHHOH  0a3ssl
yxke He Kakercs (anractuunHod. Ecnm  Ob1 MBI 3a-
XOTeJIH, TO, HaBEpHOE, CMOMJIK Obl  MOCTPOUTH €€
Jer uepe3 JIBaalath, HO O3TO mnoTpeboBaso Obl  Or-

POMHBIX MaTCpHUAJIbHBIX 3aTpar — HEC MCHBIIC,
(S npu CTPOUTCIILCTBE MCIUIIUMHCKOTO Hucciaecao-
BaTCJIbCKOr'o LEHTpA.

Tlocne OKOHYaHUsA mporpaMmbl «ANOIITOH» B

1972 rouy Jlyna ObLTa OCTaBJIEHA MPaKTUYECKU
06e3 BHuUMaHuUA, x0T B 1994 romy ManeHbkuii  ¢o-

Torpaduyeckuii 30H] «Knementuna» (Ha3BaHHBII
B YECTh TepPOUHHI IaXTEPCKOI MIeCHH, KOoTopast
«ynula W Tpomaja  HaBeKW») Jal BeCbMa  LIEHHYIO
nHpopmanuio. B wactHocTH, 3TOT  30HA  HCCIENO-

BaJ JIyHHBIC TIONIOCHL, ¥  OBUIO  BBICKa3aHO  TIpea-
MOJIOKEHWEe O  HAIMYUM  JIbJa Ha  JHE  HEKOTOPBIX
KpaTepoB, TI¢ BCErjJia CTOMUT DIyOOKas TEHb H  KOC-
MUYeCKHH Xomon. Y MEHS ecThb TIyOOKHe COMHCHHS
Ha OTOT CYeT, HO TMpuAeTcs TMOJOXKIaTh  pe3ylibTa-
TOB JaJbHEHIIINX UCCICIOBAHUMI.

Jus  wHaOmromareniss € TEJIGCKONOM  BUJA JYHHOW  IIO-
BEPXHOCTH MEHSETCS C MOpa3UTEIbHOM CKOPOCTBIO,
HO HE TMOTOMY, 4YTO OTO JCHCTBUTENHLHO TaK, a
M3-32  MEHAIOLIErocs  yriia NaJeHus  COJHEYHBIX  JIy-
Yei.

Korma  kparep  HaxomuTcs  psiioM € TepMHUHATO-
poM, WM TpaHUUEHd  MEXIy  OCBEIIEHHOM U  TeM-
HOM nonychepamu, OH 3aJIUT TEHBIO i MOJKET
OBITh ~ OYCHb  3aMETHBIM;  TepeA  IOJHOJIYHHEM  TCHHU
MMOYTH  HWCYE3al0T, © HA  CIEHe IMpeodnamarT  sp-
K€  KOJBIIEBBIE CHCTEMbI — B  OCHOBHOM  Kpare-
poB  Tuxo u KomepHuka,— a  KpyIHblE pPaBHHHBI,
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OKpY>KEHHBIE TOPHBIMH xpeOTamu, ObIBaeT TPYIOHO
pazmuunts.  Kpatep  Ilmaroma  Bcerma  3aMeTeH W3-
32 CBOEr0 Ceporo JHa; TO K€ CaMO€ MOXKHO CKa-
3aTb 0  Kparepax [I'pumampam u  Puuumonu  okomo
3amagHoro  aumoa, B TO Bpems  Kak  23-MUJIbHBIN
Kparep Apucrapxa B Okxkeane Byps HAaCTOJIbKO
SpOK, YTO HEONBITHBIE  HAONMIOAATEeIM  4YacTo  NpPUHH-
MalOT ero 3a JeWCTByromMi  ByikaH. UYroObl  oBia-
JeTb  HAaBbIKAMU  OPHEHTHUPOBKM Ha  JIyHHOH  MOBep-
XHOCTH, BaM He IOH3J00MTCS MHOTO  BpPEMEHH, HO
MIOMHUTE, YTO JIydylIMd BHJ  OTKpBbIBa€TCSI B  IepBOH
U TIOCJIEHEN YEeTBEPTSX.

[TonHOMYHUE ABIISIETCA XYM BpEMEHEM TS
HaOMIONEHUH,  OCOOEHHO  €CIM  Bbl  NPHHAUIEKHTE K
YlCIly HAUMHAIOIUX aCTPOHOMOB.

Bo Bpems mnonHomynus JlyHa wuHOrma MOXET BXO-
IUTh B  TeHb, OTOpackiBaemMyro 3emjeil, uW B  pe-
3ynbTaTe cllydaeTcs JIyHHOE 3aTMEHHE. 910 HE
OPOUCXOOUT  €XKEMECAYHO  ONSATh-TAKM  M3-3a  [ATUTpa-
JYyCHOTO  HAaKJIOHa  JIyHHOH  OpOMTBl 1O  OTHOUICHHIO
K 3emHOW. JlyHHBIe 3aTMEHHST  TOXE  MOTYyT  OBITh
MOJHBIMM ~ WJIM  YacTHMYHBIMM, H Ul HaOJrojarens,
HE  MEHSIOIIET0  CBOEro  IOJOXKEHUS  Ha  MOBEPXHOC-

TH 3emiu, CITy4aroTcs yarre, yeM COJTHEYHBIE,
TaK Kak WX MOXHO BHIETb C J000H TOYKH, TIae
Jlyna  HaxomuTcs  HaJ ~ TOPU3OHTOM,— a JJIsi  TOro,

4To0bl  YBUAETH  COJHEYHOE  3aTMEHHE, BaM  CIedyeT
oKa3aTbci B HYXXHOM MecTeé B HyXHoe Bpems. JIyH-
HOE 3aTMEHME Helb3s  Ha3BaTb  BICUATIIAIOUIUM  3pe-
JUIEM, HO HAa HEro CTOUT TIOCMOTpPETb:  OTpPa)KEH-
HBIi  CBET TIIOCTENEHHO TracHeT, u JlyHa  cTaHOBHUT-
ci  TYCKJIOH, d9acTo  mpHOOpeTas  MEAHBIH  OTTEHOK,
IoKa CHOBa HE BbIXoAUT W3 TeHn. OOBYHO  OHa
HE  HCYe3aeT  TIOJHOCTBIO, TaK Kak  4acTh  COJHEY-
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HBIX Jy4ell JOCTHraeT ee B TPEJOMJICHHOM BHJIE
u3-3a atMoc(epHoil 000J0YKH, OKpyKaromehd 3eM-
mo. 371ech BCE 3aBUCUT OT KJIMMAaTHYECKUX YCIO-
Buii. Korma BepxHHe ciion aTtMmocdepbl 3arpsS3HCHBI
NBUTBI0O U TEIUIOM, Kak 3TO0 ObUI0O B TEYEHHE HEC-
KOJIBKUX MECALIEB II0CiIe W3BepXkeHHus ByJkaHa [lu-
HOTY00 Ha @uiaunnuHax, 3aTMEHHE MOXET ObITh
TakKUM  «TeMHBbIM», uTo JlyHy BOOOWIE TpPyAHO
HaliTh Ha HeGe. B apyrux ciywasx JyHHBIA JHCK
NepeuBaeTCsl 4YyAHBIMU KpackaMHu, Ha paaocTh ¢o-
TorpaaM — OCOOEHHO TIOTOMY, YTO 3aTMEHHE
JUIUTCS J1I0BOJIbHO Jronro. dasza moysHOro 3aTMeHHs
WHOT/Ia ITpoJIoJbKaeTes OoJiee yaca.

/ 1. MonyTteHesoe
Umm TyHel 2. YactuyHoe
3. MonHoe

Teopua nyHHOro 3aTmeHus

[locneanee monHOE JyHHOE 3aTMEHHE MPOHU3OII-
o 16 ceursbps 1997 ronma. Tenmepr Ham mnpuaercs
nopoxaare 10 21 sHBaps 2000 roma u 9 siHBaps
2001 ropa.

Cnyuaercs Ttakxe, uro JlyHa mnpoxoguT mnepen
3Be370H M BPEMEHHO CKpbIBaeT (3areHsier) ee. Us-
3a OTCYTCTBUS JIyHHOHM aTtMmocdepsl 3Be3ma CHUsieT
POBHO 10 TOrO MOMEHTa, KOI/la OHa CKPBIBAETCS
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32  HaJBUTalOmMMCS  JUMOOM, KOTOpBI  racur ee
BHE3allHO, Kak cBedy Ha  BeTpy. IlmaHeTel  TOXe
MOIyT  3aTeHiTbcsl  JIyHOH, XOTd  31eChb  MCUE3HOBEHUE
U BBIXOJ M3  TEHU  IPOUCXOOUT  IIOCTEHEHHO,  TaK
KaKk IUIaHeTa KMeeT BMJA  JHMCKa, a HE  TOYEYHOIO
HUCTOYHUKA CBETA.

Ilocne  mporpammsl «ATOIoH» CJI0KHUJIOCH 00-
mee MHeHue, Oyaro Mbl  y3Hanum o JlyHe Bce, 4TO
XOTeNu 3HaTh, M TOpa  OTKa3arbCcsi OT  JaJbHEHIIuX
HCCIIEIOBaHUM. 9t0 ri1y0oKo omMO04HOE MHEHUE.
CymecTtByeT eue MHOI'O HEPEILEHHBIX npo0iem,
Ja m B gmobom cimyyae Jlyma He yTpatmia  CBOETO
BOJIIIEOHOTO  OYapoBaHWS;  9TO  HAIl  BEpHBIM  CHYyT-
Huk B Kocmoce, u 0e3 Hee HouyHoe HeOO cTajo
ObI -TOpa3io0 MEHEE NMPUBIIEKATEIHHBIM.



8

CONNHEYHAA CUCTEMA

Eme w©e Tak pmaBHo moam aymamu, uro  Con-
HEYHas  CHUCTeMa  SBISeTCS  €IUHCTBEHHO B CBOEM
pone — WM, 1O KpailHEed Mepe, HACTOJIIBKO  HC-
KIIIOYUTENBHOMH, 4TO HIaHCHI OTBICKATh apyrue
MUpBl B TiOyOumHax  [ajakTWKW  TIpakTH4ecKd  paB-
Hel Hymo. Temepp MBI JgymMaeM  MHade, TaKk Kak
HAaIlli TEOPUU U3MEHUIIHCE.

MHoroe  3aBUCHT  OT  MexaHuW3Ma  (hopmMupoBaHMSA
IIJIaHEeT. CHagana OTPOMHOMI MOAJEPIKKON 10JIb30-
Bajach TaK  Ha3plBaeMas TEOpHs  Tra30BOM  TyMaHHOC-
TH,  TpeIJIOKEHHas  BEJUKUM  (paHIy3CKUM  yYCHBIM
Jlanmacom B 1790-x rojax. On MIPEIOTIOKHII,
4To cHcTeMa o0OpasyeTcs M3  Bpallaiolierocs Ia3oBoO-
ro oOmaka, KOTOpoe CXKHMaeTcs TII0X  BO3ACHCTBHEM
rpaButanMu. B Heil  oOpa3yloTcs  OTHENBHBIE  KOJIb-
a, KakJoe M3 KOTOPBIX YIUIOTHAETCS W oOpasyer
IUTaHeTy, a  IeHTpaldbHasg  d4acTh  cTaHoBUTca  ConH-
neM. OpHako OT 3TOW  HAEM  IPUIUIOCH  OTKa3aThbCd
u3-3a MHOX€ECTBa MaTeMaTHYeCKUX MIPOTUBOPEUHH,
)4 Ha CMCHY eu IIpUIIIIO HCCKOJIBKO KMIPUTIUBHBIX
TEOPHI».
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8. CO/IHEYHAA CUCTEMA

HauGonee  3HameHutas  Teopus ObL1a BBIJ[BUHYTA
€3poM Jxemcom JKuHCOM, H3BECTHBIM TOMYJIsi-
pU3aTOPOM  acTpOHOMHUM B  Tombl Mexay Ilepoit w
Bropoit  mupoBsiMH  BoitHamu. (OH Takxe Obul  Be-
OyIMM — acTpoU3UKOM, W  JHMIIb B KOHIIE  CBOEH
Kapbepbl ~OOpaTHICS K CO3MAHWIO KHUT I HavHHa-
OIIUX. )

CoracHo Jlxuncy, MJIaHETHOE BEIIECTBO OBLIO
«BpipBaHo» w3  CoyHAa  MOA  BO3ICUCTBHEM  OJIM3KO
MPOXOAMBIICH  3BE3Abl, a 3aTeéM  pacmajoch Ha  OT-
JeNIbHBIC ~ YacTH, o0pasys 1wiaHetel. Ilpum  3TOM  Haw-
O6omee  kpymHele 1raHetel  (CatypH u  FOmmtep) Ha-
XOISTCS B IIGHTPE IUIAHCTHOW CHCTEMBI, TJE HCKOTI-
Ja  HaxOoJIuiIach YTOJIICHHAS 4acTh cUrapooOpasHoit
TYMaHHOCTH.

Ecmu ObI nena JICHCTBUTEIIBHO o0cTOSsIIH Ta-
KUM  00pa3oM, TO IUIAHCTHBIE CHCTEMBI  ObUTH  OBI

Ype3BBIYANTHO peaKumM SIBJIEHUEM, TaK Kak 3BE3-
1Bl OT/ICJICHBI Jpyr oT npyra KOJIOCCAJIbHBIMU
paccTosHUAMY, 51 BIIOJIHE BO3MOJKHO, 4TO Halua

IJIaHEeTHAst cucrema Morja OBl MIPETEHI0BaTh Ha
poib €IMHCTBEHHOU B  lamaxtuke. Ho MareMarTu-
KM CHOBa OpOCWIMCh B aTaKy, ® B KOHIE KOH-
OB  TPIIUBHAs  TEOpPHS  MPHCOCHIWHIIACH K  ra3000-
Pa3HbIM konpuam  Jlammaca B MYCOPHOH KOp3UHE
HayKH.

Temepp MBI WMeeM ropa3fgo Ooiee  MPaBIONOm00-
HYK0 TCOpPHIO, KOTOpas, Kak HH CTpPaHHO, OJIKe K
unessm  Jlammaca, yem k  teopun  JIxuHca.  Cuuraer-

Ci, qTo IIJIAHCTHI CKOHJACHCHUPOBAINCH u3 obOaka
KOCMHYECCKOT'O Mmartepuaia, CBsA3aHHOI'O C MOJIOABIM
COJ'IHIIGM, O3TOMY BCC OHH OJIM3KHU 1o BO3pac-

TYy. 2T0 06I>$ICH516T, novuemy ConHeuynas CHUCTEMA

YECTKO pazaeiicHa Ha JABC qacTu. bmmxe K COJ'IHHy
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Temmneparypa Oblla OYEHb BBICOKOH, IOITOMY Ta-
KM€ JIETKHE Ta3bl, KaKk BOJOPOJA M TeJHid, BBITECHS-
JUCh Ha mnepudepuro, a Ha BHYTPEHHUX IUIaHETax
MPOUCXOAMIIO HAKOIJICHHE OoJiee TSKENbIX 3IIEMEH-
ToB. B nanpHeimiem Temmeparypa MOHHM3WJIACh H
MOSIBUJIACh BO3MOXKHOCTh YJEP’KUBATh JIETKUE 3JIEMEH-
Thl: TIO3TOMY IUIAHETHI-TUTAHTHI, B OTJIMYUE OT BHYT-
PEHHHX YJICHOB CHUCTEMbI, HE SBJISIOTCS IUIOTHBI-
MU M KAaMEHUCTbIMH. JIeWCTBUTENBbHO, Yy IUIAHETHI-
TUraHTa MOXXET OBbITh TBEpIOe SApo, HO OoJjblueil
4acTbI0 OHU COCTOAT W3 KHUJIKOCTH, C OYEHb MOII-
HOM aTMocdepoit, 0oraToif BOZOPOIOM U TEIHEM.

A B
%~
. ConHue c.\ ? -
] \-v N
\W\\\

ConHue b
A N\
bt AORN A

il N\

14 /"} ‘ -
w \‘\ 4

( S a”

MpunusHaa Teopua [>KnHca

3Be3ga npoxogut psgoMm ¢ ComHuem, BbITAMMBas U3 Hero
BewecTBo (puc. A u B); nnaHeTbl dhopmupytoTcst U3 3TOro
maTepuana (puc. C)
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8. CO/IHEHHAA CUCTEMA

Xors I1JIAaHEThI CUAKOT JIMIIb OTPaKCHHBIM CBEC-
TOM, ux OTpakaTesbHast CIOCOOHOCTH (amp0em0)
OYeHb  pasnmyHa. Tak, TOKpeITas  oOiakamu  Bene-
pa oTpaxaer okojgo 78%  CONHEYHOrO  CBeTa, Ia-
JIAlOIeT0 Ha Hee, B TO BpeMs Kak aupbeno Kame-
HUCTOI'O Mepkypus COCTaBJIET JU1Ib 6%, 4TO
Om3ko kK cpemHeMy  amsbemo  JIymer.  Ilockombky
IUTAaHETBl ~ HAaXOAATCS Ha  pPa3HOM  pacCTOSHMM OT  Hac
W MMEIOT  pa3iuyHble  pa3Mepbl, TO HMX  CBETHMOCTh
U3MEHSIETCS B IIMPOKUX Ipeieiax.

[lepBble mATH IUTaHET, cynas 1O BCeMy, OBUIM H3-
BECTHBl  €II€ Ha  paccBETe  YEJOBCUECKOH  HCTOPHH.
Benepa wu IOmwurep ropazmo  spue 000 3BE3JBI,
TO e caMoe OTHOCHTCS K Mapcy B JIydylmime JHHU
s HaOmiomenwst.  CaTypH — JOCTaTOYHO — 3aMETeH, |
nake Mepkypuit  0e3 Tpyaa  MOXKHO  YBHAEThH  HEBO-

OpY>KEHHBIM IJIa30M. JpeBHue XO0poLIOo 3HAIIU
Mepkypuii, XOTs  CHayaja CUMTAIM  «BEUEPHIOI» U
«YTPEHHIOIO» 3BE3Y JByMS Ppa3HBIMU IIJIaHETAMH.

Takas ke ommOka Jomyckajlach M 10  OTHOLICHHUIO
k Benepe.

Tabmuiy ¢ OCHOBHBIMM  JaHHBIMM O  IUIAHETax
MOXXHO  HaWTH B MPHIOXKEHUU 1, HO,  TOXalIyH,
Oynmer MIOJIE3HO TaKxKe BOCIIOJIB30BaThCA Macirad-
HOH MOJIEIBIO.

Jasaiite  npencrasum  ConHne  pasmepoM ¢ dyt-
OONBHBIA MY M TIOMECTHM  €ro  IOCEepeluHE  HIpo-
Boro monsi. Torma Mepkypuii Oylaer IeCUMHKOH  Ha
paccrossanu  mpumepHo 60  ¢yroB  or Comnma;  Be-
Hepa Oymer ropommHOW Ha  paccrosHum 120 ¢y-

TOB; 3emyi — JpYrod TrOpOIIMHOM Ha  pPacCTOSHUH
165 d¢yrtoB; Mapc — pHCOBBIM 3€pHBILIKOM Ha pac-
crosunn 250  ¢yros; IOmmtep — MsA4OM  JUIS TONB-
¢a Ha paccrosHun 850 ¢yrtoB; CaTrypH — MSIYUKOM
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JUIS  HACTOJBHOTO TEHHUCAa Ha paccrosHun 1550  ¢y-
TOB; YpaH — BHHOrpaguHOW Ha paccrosHun 3200 ¢y-
ToB; HenTtyH — [pyrod BUHOIPAaJMHOM Ha  paccros-
Huun 7400  ¢yros. Ilmyron Oymer eme OAHOW  mec-
YHHKOM, HO ero paccrosHue oT ConHIa H3MeHseTcs
B IIMPOKUX THpefenax, U BpeMs OT BpPEMEHH OH
opBaer Ommxe k Comnnmy, wem Henryn.  Bmokait-
mias  3Be3ga B dToM  Macimitabe  OyJeT — KpPUKETHBIM
mapoM Ha paccrosHun 8000  Mump, MO3TOMY  ecid
MBIl XOTUM BKIIOYHTh €€ B 3Ty MOAeIb, TO HaM

MPUICTCS BEIOpATh 0YEeHb 0oJIBIIOE ¢byTboIBHOE
noue!

YpaH

Mepkypun © O

BeHepa O
3emns O

HentyH

lOnutep

Mapc (o]

COJMHLE

Pa3mepbl NiaHeT No cpaBHeHuUIo ¢ ConHLem
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8. CO/IHEHHAA CUCTEMA

Teneps JlaBaiite obcyanm CIIOCOOBI JIBUKEHUS
wianeT. Mepkypuii u  Benepa BeayT cebs  0coObIM
o0pa3oM W TPOABIAIOT Bech LUKI (a3, CXOAHBIX C
nyHueiMA. Ha pucynke (cm. c. 136) moxkasaHa op-
O6uta Benepsl (IpM TOM  IPEANOJIONKEHUH, YTO  3eM-
N8 ABISeTCAd  HEMOABIXKHOW). B momoxxenmn 1 Bene-
pa HaxomuTcs B HIDKHEM COGIUHEHMH* — TO €cTh
pacnonoxxeHa Mexay 3Jemseli u  ConHueMm, Tak ~— 4TO
TeMHOE TMOJyllapue IJIaHeThl IOBEpHYTO K HaM U
MBI HE MOXKEM €€ BUJIETb.

IIpy monHom coenuHeHun Benepa  kaxkerca — yep-
HBIM  JHCKOM, mepecekaromuMm jauk  ConHia, HO — H3-
3a HakJIoHa ee opoutel B 3,4° 93TO Ciyyaercs He-
ygacto. Ilapuele  mpoxomsl  Benepst mepen  ConHiem
OPOUCXOAAT C€ HMHTEpBaIoM § JeT, a 3aTeM HacTy-
maer  Oojee  4eM  CTOJETHMH  TI€pPEephIB;  IOCIEIHUI
napHeld  mpoxox mpumerncs Ha 1874 u 1882  romsl,
a cuenyromuid Oymer B 2004 w2012 romax. Iloo-
TOMy B HacTosllee BpeMs Cpedu JIoAed HeT HUKO-
ro, Kro Mor Obl TOMHUTH Tpoxox Beneppl (31 c Ha-
nexpor  oxmmaro 8 mions 2004 roma).  Ilpoxomsr
Mepxkypus CIIy4aroTCs yarie, CIEIYOLINH COCTO-
utcst 15 Hos0ps 1999 ropa.

Tenepr pmaBaiiTe BepHemMcs K  pucyHky. Ilo mepe
JIBIKEHHS  BeHepbl, OHa 1OKa3bIBaeTCs Kak  IOJIyMe-
cill B YyTpeHHeM Hebe, a B TOJOXKEHHH 2 JIOCTHra-
eT HauOoNpImed dJoHTamuu u wuMeeT BuA JIyHBI B
nocjeqHe dYeTBepTH, dYacTo MOSBIAACH HAJ TOPHU30H-
TOM 3a Heckonbko yacoB mepen Cosmnnem.  OpHako
OHa pAacHOJIOKeHa Jaiblle OT Hac, 4eM B ¢aze 1,
U ee BUIUMBIHM quaMeTp kaxercs MeHbule. Kak

*CoenquHeHne — Haubojpmee Kaxynieecs CONMKEHHE He-
O6ecHbix Ten. — [Ipum. mep.
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HU CTpaHHO, BeHepa cusier spue Bcero Ha CTaJauu
HoJyMecsilia, KOTOPYI0  MOXHO  HaOiromarb € MOMO-
mpl0  OWHOKIS,  Jroad,  oOjamamomue  OCOOEHHO — OCT-
pBIM  3peHHEM, MOTYT  pa3IM4YUTh €€  HEBOOPYKEH-
HBIM TJIa30M.

B nonoxennn 3 Benepa BcTymaer B ¢asy  «mon-
HOJYHMS», HO Tpu dToM oOHa Haxoxutcs 3a CouH-
ueM (BepxHee COEAMHEHWE) MW HCY€3aeT U3 BHILY I
3eMHBIX  HaOmopatened. 3areM  (asel  HOBTOPSIOTCS B
obpatHOM mopsiake.  JloBONBHO — JIOOOMBITHO, 4YTO  MO-
MEHT TIepBOM W  TOCIEeTHEH  YEeTBEpTH, WIH  JIUXO-
TomMusi (nosockenne 2 W 4 Ha puCyHKe), OOBIYHO He
coBmajaer ¢  BpeMeHeM  onoHraumu. Korma — Benepa

HpI/IGI)IBaeT, JUXOTOMUS 3a11a3/1bIBACT HA OJJMH WJIN

BerHee COCIUHCHHUC

3
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Hwuxuee coenunenue
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3emius

®a3bl BeHepbl
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6. CO/THEYHAA CUCTEMA

JIBa JAHSA; Korga Benepa yObiBaeT B BeuepHeM  HeOe,
JMXOTOMHSI IPOUCXOJIUT Ha OJJMH-/IBA THS PaHbIIIE.

Oro  sBineHne  ObUlO  BrepBhle  OoTMeueHo  Moral-
Hom IIperepom B 1790-x romax, u a9  OJHAXKABI
HazBanm ero « 3 ddekrom Illperepay — TepMmHH, KO-
TOpbIH moToM Bomen B obmee  ymorpebnenue. Pa-
3yMeeTcs, 3TO HE  O3HauaeT, 4YTO  Halld  pacdeTsl

OIIMOOYHBI: s dekr o0ycIoBIeH IIOTHOM o0au-
HoH atMocdepoii Benepsr.
Ecnu B3SITh Mepkypui, MaKCHMaJIbHast JJI0H-

raigust  KOTOporo  Hukoraa He  mpeBbimaer  30°, 1o
tam  3pdexkr Illperepa  MONHOCTBIO  OTCYTCTBYET,  Tak
Kak Ha MepKypuu MpakTHUECKH HET aTMOC(EpHI.

BHemHue — maHeThl,  pacmojiOKEHHblE 32 OpOMTOM
3emun B CostHEUHOI! cucTeme, BeyT ceOst MHaue.

Ha cnegyromem  pucynke (cm. c. 138) mokaszan
HeOeCHBIN MapupyT Mapca, opOnTaIBHBINA IIEPUOL,
KOTOPOTO COCTaBisieT 687 3eMHBIX AHEH.

Korma Comnume, 3emns u Mapc BbICTpauBaroTCsd B
ONHYy  JIMHMIO, Mapc  HaxoguTcsi B IIPOTHUBOIIOJOX-
Hoi or ComHpma TOouke HeOOocBOola, M TOTAA MBI
TOBOPMM O  NPOTHUBOCTOSIHWM. B 310  Bpems  Mapc
JIyd4llle BCEro JOCTYIEH Ui U3yUCHHUS.

lon cmycrs 3emnst  coBepuiaeT oOOUH  00OPOT  BOK-
pyr Comama, Ho Mapc, KOTOpBI  JABWXKETCS  MEI-
neHHee 1o Oorjee  BBHITAHYTOW OpOWTE, HE  IIOCIIEBAaeT
32 HeW, M cleaymolee IMPOTHBOCTOSHHE  OTKJIAJbIBa-
ercs A0 Tex Iop, IMoKa 3emys He  «IIOPaBHSAETCSD)
¢ Mapcowm.

Taxum obpazom, CUHOJUYECKUN nepuoz Mapca
qmtest  Oonble  OBYX JeT. B cpeaHeM OH  cocTaBis-
er 780  ngHeH, TOPTOMYy  TIPOTHBOCTOSIHMSI ~ OBUIM B
1993 wu 1995 romax, HO He B 1994 wu 1996 ro-
Jax.

137



TATPUK MyP

[Tockonpky MapcuaHckasi opburta Oosiee BBITSHY-
Ta, YeM 3eMHas, HE BCE TPOTHBOCTOSIHHS IPOUC-
XOIIT B OJMHAKOBBIX YychoBusX. MWHorma, kak B
1988 romy, paccrosHue Mexay 3emieid U Mapcom
cokpamtaercs mnpumepHo ao 36 000 000 wmuns. B
Ipyrux ciyvasx, kak B 1995 u 1997 romax, pac-
crosiaue npesbimano 60 000 000 Mums.

Crnenytomee OIM3KOE MPOTUBOCTOSHUE HACTYIUT
B 2003 roay, Korma B TEUEHHE KOPOTKOIO Bpeme-
HU Mapc Oyzaer cusTh naxe sapue, uem KOmurep.

Buemnss 1uiaHeta HE MOXET MNPOXOAUTH Yepes3
HU)KHEE AaCTPOHOMHYECKOE COEIUHEHHE, HO KOorja
OHAa HAXOIWUTCSI Ha pJaidbHeld crTopoHe ot CoHila,
TO HACTYIAET BEPXHEE COCAMHEHUE.

Mapc 1996 r.

Monoxexune
NPOTUBOCTOSIHUS
2003 r.

Op6uTa 3emnu

Op6uta Mapca

MpoTtusocroaHmna Mapca
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8. CO/IHEHHAA CUCTEMA

OObIYHO BHEUIHHWE TIUIAHETHl JBWKYTCS C 3amaja
Ha BOCTOK Ha (oHE 3Be3[, HO 3TO NPOUCXOAUT HE
BCErJa, Kak II0Ka3aHO Ha CIEAYIOIIEM pPHUCYHKE; s
orpaHuuymwics MapcoMm, HO caM MNOPUHLUI B PaBHOM
Mepe orHocutTcss K IFOmmrepy m octanbHbIM. Hesa-
JIOJITO 710 TPOTHUBOCTOSIHMS, KOrjaa 3eMiis HadyuHaeT
"obrousaTh" Mapc, HacTymaer mnepemena: Mapc noc-
TUTAeT CTallMOHAPHOW TOYKH, a 3aTeM HaudyWHAaeT
JIBUTATbCS B OOpaTHOM HAIPaBIEHUH — TO €CTh C
BOCTOKa Ha 3amajg Ha ¢one 3Be3n. Korma mmanera
OKa3bIBAa€TCS B CIEOYIONIEH CTallMOHApPHOW TOYKeE,
OHa BO30OHOBISIET JBMXKEHHWE HAa BOCTOK. (DakTHmuec-
KM, KaXXETCS, YTO BHEIIHWE TUIAHETHl OMKCHIBAIOT
JUTMHHBIC, MEJUICHHBIE «TICTIIM» B HOUHOM Heoe.

Buaumeii nyTe Mapca Ha HebocBoge

Bo3BpaTHoe* aBuXeHne Mapca

*B aCTPOHOMMUM Yallle NPUHATO Ha3biBaTb €ro nonATHbIM. — I'lpUM ped
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Bce  mmamerst um acrepouabl  IBMKYTCSL  BOKpYT
ComHna Tak ke, Kak ©  3emad.  OTOro  ciexyer
OXHIaTh, HO, Kak HHM yAMBUTENBHO, HE BCe IUIa-
HETHl  BpamalOTCs  OJMHAKOBO. Benepa  mepeBepHyTa
«BBEpPX  HOraMW», C  Hamled  TOYKM  3pPEHUs:  OHa
BpamiaeTcss € BOCTOKAa Ha 3amaj, W ecId OBl BB
MOTJIM  CTOSITh HAa  IIOBEPXHOCTH IUIAHETHI W BHJIETH
Connue, TO  OOHapyxwnux Obl, YTO OHO  BOCXOJHT
Ha 3amage M  3aXOAUT Ha BOCTOKEe (YHUCTO  Teope-
THUYECKH, MOCKOJIBKY HaOronaTens Ha TIOBEPXHOC-
TH  BeHepel He  cMOXeT  yBHUAETb  HHUYEro,  KpoMme
TJIOTHOTO 00JIAYHOTO TTOKPOBA).

VYpan Toxe  Bpamaercs JOBOJbHO  CTpPaHHBIM  00-
pasoM, Tak Kak ero OCh BpalleHUS  HaKJIOHEHa K
NepHeHAMKYJsIpy 1ox  ymiom  Oonbme  90°, 4ro  mpu-

BOJIUT K BO3HUKHOBEHHUIO COBEPILICHHO HEOOBIY-
HOTO  KaJICHIaps. [lpuyuHbl  3TOrO  SIBICHHUS  HEHU3-
BECTHBI*,

[Ipenmonoxenne o ToM, OyAaro  IulaHera  1OJ00-
HOTO  pa3Mepa MOXET  «IEepPeBepHYThCS» B pe3yJibTa-
T€  CTOJIKHOBEHMS C  KakMM-TO  MAacCCHBHBIM  OOBEK-
TOM, Ka)eTcCs a0COMIOTHO HEeyOeIUTENbHBIM, HO
KOraa  MeHs  HOpocAT — NpuAayMmarh  Jiydimiee  OObsicHe-
HUEe, 4 BBIHY)XICH @pu3HaTh cBoe mnopaxkenue. Ochb
BpameHuss  IlmyToHa — Toke ~— HaKJIOHEHAa  HOA  YIJIOM
okomo 122°, HO Korma peub uAET O MaioM Hebec-
HOM Tejle, TOpa3fo IHpole HaWTH IpuemiieMoe  pe-
HICHUE.

* Ocsp BpameHus YpaHa IMOYTH JIEXKHUT B INIOCKOCTH OPOUTHI, IO

KOTOpoi miaHera ABHXKeTcs BOKpyr ComHua. OTO NPUBOJIUT K Jei-
CTBUTEJBHO CTPAHHBIM CE€30HHBIM M IOTOJHBIM U3MEHEHHSIM, HAIpH-
Mmep, netoM B CeBepHoM noaymapuu ConHIe HAXOIUTCS MOUYTH «HaJ
roJIOBO» B TOouke ceBepHoro nomntoca. — [Ipum. pexn.
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CkopocTh yOeranus Ha MTOBEPXHOCTH TIJTaHEThI
3aBUCUT OT €€ Maccel. Tak, Hampumep, CKOPOCThb
yoeranuss Ha IOnutepe cocraBmser 37 wMwib B ce-
KyHAy, a Ha Mepkypuu — Bcero Juie 2,6 MWIHA
B  CekyHOy  (HemHoro  Oospmie, uyemM Ha  JlyHe).
CrocoOHOCTh yICPKUBATh aTMochepy CBsI3aHa co
CKOpOCTBIO  yOeraHws, HOCKOJIBKY ~ CIIMIIKOM  ciabast
rpaBUTallMsl  HE  CIEPXKMBAeT  YTEUyKy  BO3Iyxa,  Kak
5T0 mpousomwio ¢ Jlynoir. He  yauBuTensHo, uTO
Ha Mapce cwibHO paspexxeHHas — armocdepa, a  Ha
Mepkypun ee  npakThdeckn Her. Ho kak ObiTh  C
[TnyroHOM, 4bs  CKOpPOCTh  yOEraHusl  COCTaBIIsIET  Me-
Hee oOfHOM Mmin B cekyHny? Y Ilmytona moBoib-
HO MOIIHAas, XOTs W pa3pexeHHas armocdepa. OpHa-
KO 93TOMy  ecTb  oObsicHeHue.  CKOpPOCTh  JIBMDKEHHMS
aTOMOB M MOJIEKYJ B  3HAUMTEIbHOW  CTENEeHH  3a-
BUCHT OT Temmeparypsl, a Ha Ilmyrome Tak xomon-
HO, YTO  JBW)KEHME  aTMOC()epHBIX  YacTHI[  CHIJIBHO
3amemsercs. Ha Turane, kpynHeiiem clyTHUKe

Mepxkypuii 0° Benepa 178° 3emns 23°44° Mapc 25°20° IOnurep 3°12°

DOOPD
PEDE

Catypn 26°73"  VYpaun97°86' Hentyn29°65'  IlnyTtonll18”?

HaknoH oce# BpalieHnAa nnaHeTt ConHeyHoM cucTembl
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CarypHa, Oomee ruioTHas aTmocdepa, dYeM Ha  3eM-
Je, XOTd €ro CKOpocThb YyOeraHus IIOYTH paBHa JIyH-
HOW;  3TO  ONATb-TAaKM  OOBACHSIETCS  OYEHb  HU3KOU
TeMIIepaTypoil Ha MOBEPXHOCTH.

OmvH  ¢akT Ha T[EpBBIH  B3MIAA  3BYYHT  yIUBU-
TEJIFHO:  CWJIa  TSATOTEHHWS  HA  TOBEPXHOCTH  IUIAHETHI
3aBUCUT HE TOJIBKO OT €€ Macchl, HO M OT ee Ju-
amerpa.  YIpOIIEHHO  TIOBOpsi, HeOEcHOE  Telo  BeAeT
cebss TakuM 00pa3oM, CIIOBHO BCSI Macca COCpPEIOTO-
YyeHa B €ro ILEeHTpe, W 4YeM Jajblle BBl HAXOIH-
TECb OT DOTOro IEeHTpa, TeM clabee CuiIa TATOTEHHS.
Bor mouemy Ha moBepxHoctTu Mapca u  Mepkypus
rpaBUTAINS MOYTH OJIMHAKOBA! Mapc 3HAYUTENBHO
MaccuBHeEe, HO M  KpyIllHee, IOITOMYy  IOBEPXHOCTh
IUIAHETBl ~HAaXOIUTCA HA  OONBIIEM pPAcCTOSIHUM OT  ee
uenrtpa. Ecimm  Obl BRI MOINIM  CTOATH Ha  TIOBEPXHO-
cru  CarypHa, TO  OOHapyxwiu OB, YTO  «BECHUTE»
JIMIIHL HEMHOTHM 00JIbIle, YeM Ha 3emiie!

BonmpmimHCTBO  TUIaHET — MMEET  CHYTHHMKH, HO — HX
«CeMEWCTBa»  CWIBHO  OTIMYAIOTCS  JIpyr  OT  Jpyra.
JImme Benmepa u  Mepkypuil  CTpaHCTBYIOT B OfOU-

HOYECTBE — JIFOObIC WX  CIOYyTHUKH, ©€CIH Obl  OHHU
CyIIECTBOBAIM, OBUIM OBl YK€  OTKPBITBL K  3TOMY
BpPEMCHHU. Mapc HMEEeT  J1Ba  KPOIICYHBIX CITyTHU-

ka, ®oboc wu [leiiMoc, KOTOpBIE MPEJCTABISAIOT  CO-
0ot mpocto  OonbIMe  KaMEHHBIE OOJOMKH H, He-
COMHEHHO,  SBJSIFOTCS  acTepoWJaMH,  KOrja-ro  cOJM-
3MBHIMMHCA ¢ MapcoM © HE CYMEBHIMMH  OCBOOO-
IUTBCS OT OKOB  TATOTEHHMs JTOW  IutaHeTsl.  lOmurep
UMEeT  YeThlpe  KpPYNHBIX  CHOYTHMKa W JIBEHaJlaTh
Manelx. Y CarypHa oaumH  kpynHeld  coytHuk  (Tu-
TaH) W  HECKOJIBKO  CpEOHero  pasMepa  IUIIOC  TpHU
KapiMKOBBIX.  YpaH  HMMEeT MATh  CIyTHUKOB  Cpe-
HEro pasMepa M JecATb O4YeHb MaJleHbKuX, a Hemn-
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TyH — oauH KpynHeli cnytHuk (TputoH) u  cemb
KpOULIEYHBIX. [InyTon MpeACTaBIsAET coboit 0COOBIi
cioy4yall, Tak Kak €ro CHyTHMK XapoH JMIIb  Ha-
IIOJIOBUHY YCTYIIaeT €MY B pa3Mepe.

Menblie  IJIAHETBI  YCIOBHO  HA3bIBAIOTCA  «IUIa-

HETAMH  3€MHOTO  THma»*, a JApyrue —  «IUIaHeTa-
MH-TUTaHTaMN», HO MBI JIOJIKHBI MOIUPUITHPO-
BaTh Ty KIIaCCH(UKAITHUIO, TTOCKOJIBKY [Inyton

HENb3sl  Ha3BaTh  HACTOSIIEH  IUIAHETOM  3€MHOTO WM
moboro  gpyroro Ttwma. [lo  pa3mepy OH  3aHUMaeT
Ooimee wimM MeHee cpemHee —TONOXKeHHe Mexny  Jly-
HOWW W  HaubOoysee  KpymHbIM  actepouaoMm  Llepepoii.
Bo3moxHno, IlnyroH u ero cOyTHHUK XapoH cleny-
eT Ha3bpIBaTh  IUTAHETOMJIAMM —  TaK  CKas3aTh, KOC-
MHYECKUM MYyCOpOM, OCTaBIIAMCSI rmocie hopmupo-
BaHMA  [JIaBHBIX  IJJaHET U3  COJIHEYHOW  TyMaHHOC-
™. B  mocneguune roagsl  Ha  okpaumHe  CoiHeuyHOM
CUCTeMBI ~ ObUTH  OOHAapyXKCHBI  Tela  eIle  MEHBIIEro
pasmepa, U, 1O BCeHd BHJIMMOCTH, CYIIECTBYeT  He-
mpephiBHAas  rpajauvs OT  KPYNHBIX IUIAaHET K  OYeHb
HE3HAYUTEIIBHBIM KOCMHYECKUM 00JIOMKaM.

B rmmaBe 11 MBI moxpoOHee pacCKaxeM O  BTO-

POCTETIEHHBIX qIIeHax ConHevHoH CUCTEMBI, Ta-
KMX, Kak acTepouasl ¥ KOMeTel. B obmem wu 1e-
JOM, MBI  MOXEM  Ha3sBaTb 3Ty  CHCTEMY  BecbMa
CTaOUIILHOM. 3emMHass  opbura  OCTaeTcs  HEM3MEHHOM,

M HET OCHOBaHWM mojaratb, 4YTO B HEH MPOU30H-
IyT  Kakhue-TO  3aMeTHble TMEepeMeHbl JO0 TOro  OTha-
JieHHoro  BpeMeHd, korma  ConHie — ucyepraer — 3amac
BOJOPOJHOTO  TOIJIMBA W HAuyHET  YBEIUYMBATBHCA B

pasMepax, c KaTacTpopuyecKuMu pe3yabTaTaMu
JUIsL 3emitn. Pa3yMeeTc>1, CyHIECTBYCT BO3MOXHOCTD,
* Yame roBopsT: mIaHeTaMu 3eMHOH rpynnsl.— [Ipum. pen.
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YTO MBI  CTOJKHEMCS C  OJyXnmaromed  KOMETOW WU
acTepowjoM, Kak 3To mnpomsomuo ¢ FOnmrepom B
ntone 1994 roma. B mpommom  3eMis  yXe  MCHBI-
ThIBaJla  NOAOOHBIE  CTOJKHOBEHWS, U, COIJIACHO  IIO-

TyJISIPHOM TEOPHH, MMEHHO METCOPUTHBIN ynap
okomo 65 000 000 ger Hasadg BbI3Bal  3HAYMTEIb-
HBIC N3MCHCHUA MI/IpOBOFO KJiuMara, Fy6I/ITCJ'leI)Ie

Ui nuHO3aBpoB.  OMHAKO  BO3MOXXHOCTH  TaKOTO  CO-
ObiTsi B Ommkaifmem — OyaymieM — KpailHe — HE3HAuu-
TEJbHA.

MeHsI 9acTO  CHOpAIIUBAIOT, TOYEMYy TOJbKO  3eMiis
MPUTOJHA  JIS  KW3HH  OCJNKOBBIX  CYIIECTB. | 1aBHas
MpUYMHA  3aKII0YaeTcss B TOM, 49TO  3eMJii  HUMEET
HY)KHYIO Maccy ¥ pa3Mepbl W JIBHXKETCA Ha  IOJXO-
mameM  paccrossaud ot Commma.  Kak  3amermn  ofwH
3HAMCHHUTHI  aCTPOHOM, €Clid OBl  3eMHBIC  YCJOBHUSA
ObUIM  HENPHUTOMHBIMH  JUISI HAc, TO HAc OBl  37eCh
He Ob110. MBI ObLIH OBI TE-TO e1re!



BHYTPEHHWE NNAHETbI

Mp1 UCIIBITHIBAEM €CTECTBEHHBII UHTEpec K
BHYTPEHHUM TIaHeTaM ConHevHOM CHUCTEMBI, Tak
Kak  OHM  SIBISIIOTCA ~ HAaIMMH  OmwkallmmMu  coce-
JIMH M Haxo#saTcd B TpeAenax  JOCSITaeMOCTH  CO-
BPEMEHHBIX 30H/I0B u MIIOTHPYEMBIX anmaparos.
OngHako OHM  COBCEM HE IOXOXH Ha  3eMio, U
yCIOBUSL Ha OTHX IUIaHeTaX HeNb3sd Ha3BaTh  Ojaro-
MIPUSITHBIMU ISl YEJIOBEKA.

Jaxe Ha Mapce, KOTOpbII Joiaroe BpeMsl — CUH-
TAJICS  TNOTEHOWAIBHO  TNPHUTOAHBIM  MECTOM ISl pas-
BUTHS KM3HM, 4YEJOBEK HE MOXET BBDKUTH 0e3 3a-
IIMTHOTO CKadaHapa.

[Ipunumascn 3a OIIMCAaHUE IJIAaHET ConneuHoi
cucTeMbl, ynobHo  Oymer Hauath C¢  Mepkypus, a
3areM  gABurateca  jganbmie  or  ComHpma.  OT0  OocTa-
TOYHO JIOTMYHO, a B Halleil Hayke Hemb3s  000M-
TUCH 0€3 JIOTUKH.

Mepkypuit ~ —  MuHuaTIopHsli  Mmup.  Ero  gwma-
MeTp cocraBmger Jmmb 3030 MW, ¥ TOCKOJIBKY
OH HHUKOrJa He CcONMKaercss ¢ HAaMH  MEHbIIE YeM
ma 50 000 000 wmwmiap, TO OH HE OYEHb 3aMETCH
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Ha HOYHOM HebOe*. Mmuorue mIOgd — JaKe HEKOTO-
peie  acTpoHOMBI! —  BOOOIIC HUKOTJAa HE  BUJCIH
€ro. dakTuyecky, Mepkypuit MOXET CUATH spue

000 3BC3/IbI, HO TaK KaK OH TIIOJABJILICTCA JIMIIb Ha
3aKare n Ha PpaccBeTe, MBI HC HUMECM BO3MOJXHO-
CTH Ha6J’[IOﬂaTI) €ro Ha (bOHe COBCPUICHHO TEMHO-
To He6a, U HHU OJUH 3¢MHOM TEJIECKOI HE B COC-
TOSAHUHA JaTb HOZ[pO6HyIO I/IH(l)OpMaHI/IIO (6] JACTallsaxX
€ro NMOBEPXHOCTH.

Mepkypunii

MepKypuii no cpaBHeHuio ¢ 3emneit

Jlume  OOMH  KOCMHMYECKHA  30HI  IOOBIBAT  PSIOM
¢ Mepkypuem —  «Mapunep-10», cpemaBmmit  Tpu
aKTUBHBIX  mpoxoma B 1974—1975  romax,  mpexnae
4eM KOHTakKT ¢ HMUM  Obur  yrpaueH. [lo  artoro
Hamy  3HaHUg O  Mepkypun  ObUIM  pa3pO3HEHHBIMH,
XOTsI ~ CYIIECTBOBAJIO  HEIJIACHOE  YOEXIEHHWEe, YTO  €ro
MOBEPXHOCTh ~ HE  CIUIIKOM  OTIMYaeTcd OT  IOBEpX-
HocTH JIyHBI.

* TouHee, Ha BeUepHEM HJIM yTpeHHeM Hebe, Tak Kak Mepkypuit

MOJKHO Haburonars Toyabko psagom ¢ Conrmem. — Ilpum. pen.
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Pazymeercsi, opbuta Mepkypus C  mepuojoM  00-
pameHuss 3a 88 3eMHBIX JHeH Obula  XOpOWIO  M3Be-
CTHA M paHbllle, HO OCEBOM MepHOA  BpalleHUs Oc-
TaBajucs TalfHOH. B Te4eHHe JIOJITOTO BpEMEHU
NpeAIoarajoch, 4YTr0 OH IPHUMEPHO paBeH OpOHTaAIb-
HOMY Ilepuoxy; B 3ToM ciydae Mepkypuil  Bceraa
JIOJDKeH ~ ObiTh  oOparueH  onxHOM  croponoid k  CoiH-
Iy, TO4YHO Tak ke, Kkak Jlyma Bcerma oOpameHa
onHoit  crtopoHoit k  3emme. OpHako opbuta  Mep-
Kypusi 3aMETHO BBITSHYTa, W PpacCcTOSHHE MEXAy IiIa-
Hetoi u ComHuem Mensercs ot 43 000 000 wmwunb
mo 29 000 000 wmwune. IlosTomy opOuTtanbHas — CKo-
pocTs  TOXe  H3MeHsercs o 3akoHy Kemmepa, uTO
npuBoguT K addekry  nauOpaumu.  Takum  oOpazom,
COIJIaCHO 3TOM TEOpHH, Ha Mepkypuu JIOJDKHBI
CYIIECTBOBAaTh  O0OJACTH  «BEYHOIO  JHSI» M «BEYHOU
HOYM», a Takke Yy3Kasi TMPOMEXYTOUHAs  «cymeped-
Hasg 3o0Ha», rae ConHIe dYacTo MOKa3bIBaeTCsI U HC-
4e3aeT HaJl TOPU30HTOM.

ABTOpBI Hay4YHO-()aHTaCTHUECKHUX pOMaHOB X0po-
IO pasBWIM TEeMy CyMepe4HOM 30Hbl Ha  Mepky-
puu, HO B 1960-x romax ObIIO OOHApyXeHO, 4YTO B
JICHCTBUTENIFHOCTH ~ Jiefla  o0cTosAT  coBceM  wmHade. Mc-
CIEeIOBaHUS  C MOMOIIBI0  HMH(paKpacHbIX  HpUOOPOB
MOKa3alM, 4YTO TEMHas CTOpPOHa IUIaHETHl BOBCE  HE
Takas ~ XoJojaHas, Kak MOXHO Obuto OBl  OXKHAATh,
ecmi  Obl  Tyga  HHKOrJa  He  MONAJaJl  COJIHEYHBIH
CBeT. 3areM yUYeHBIE BOCIIOJIb30BAINCH panapHbIMH
METOJaMM W YCTaHOBWJIM,  YTO  TEPHOA  BpaIICHUA
Mepkypust  coctaBimser 58,6 gHA, wim  2/3  Mepky -
puanckoro rojga. IloaTomy  Bce  ywyacTku  €ro  Io-
BepxHOCTH  ocBemarorcsi ConmHmeM B TO WIM  WHOE
BpeMsi — 3a HCKIIOUYCHWEM JHa TIyOOKHMX KpaTepoB
BO3JIE MTOJIIOCOB IUIAHETBHI, T JIOKNUT BEYHAs! TCHb.
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IlepBle  cephe3HbIE  TONBITKM ~ KApTUPOBAaHUS  TO-
BEPXHOCTH Mepkypus ObLTH MPEAIPUHSTHI Goiee
BeKa  HaszaJ  MTAJbsSHCKUM  acTpoHomMoM  Ckwuamapern-
I, HO J10 roJyiera «Mapunepa-10» HauIy4lnas
KapTa Mepkypus IIpUHAaAIeKaIa EBrennycy AHTO-
HHUay, aCTPOHOMY IpevecKoro MIPOUCXOXKACHUS,
JKUBIIEMY BO dpaHuuu. On MOJIb30BaICs 33-110Mi-
MOBBIM pedpaxropom B Menonckoi obcepBaropun
mon IlapmwxeM w®  cocTaBui  KapTy SpKHUX H©  TeM-
HBIX Y4acTKOB TUTaHETHI. AHTOHHANU Jlaxe Jan
ocoOble  Ha3BaHMS  HEKOTOPBIM  JeTalsiM  peinbedpa —
Halpumep, Bo3BbIIIEHHOCTD I'epmeca Tpucmeruc-
Ta, WU IIycroms I'epmeca Tpux sl Bennuaii-
1Iero.

VBHI, BIIOCJIC/ICTBUH ObLIO 00OHapyXeHO, 4TO
ero Kapra uMeeT cjaboe  OTHOUIEHHWE K  JIeHCTBH-
TE€NBHOCTH, W  MPULUIOCE  BBOJAUTH  COBEPLIEHHO  HO-
Byl0O  HOMEHKJIATypy. OTO MpOH30LIUIO HE IO  BHHE
AHTOHUMAIH. On OBLI MIPEKPACHBIM HaOIOIaTeIeM
U TOJB30BANICS  PasyMHBIM  METOJOM, U3ydyas MOBEpX-
HOCcTh Mepkypus B  JHEBHOE BpeMs, Korija IUIaHeTa
HaXOAWUTCS  BBICOKO  HAajJ  TOpU3OHTOM. [Jlemo B ToM,
yro Mepkypuil Tak Maln M yJajleH OT Hac Ha Ta-
Koe  OoJyplllO€  pacCTOSHME, 4YTO  MPEACTaBIseT  COOOM
KpaiilHe  TpPyAHBIH  OOBEKT Ui  TIIATEIBHOTO  HCCIe-
JIOBAHUS.

«Mapunep-10» ObLI IIEPBBIM 30H/I0OM, KOTOPBII
BOCIIONIB30BaCd  TaK  Ha3blBA€MBIM  METOAOM  TpaBH-
TalMOHHOIO  ToyM4Kka, win  yckopenus. OH  crapro-
Bax B Hoi0pe 1973 roma, mpomeren MuMO Benepsl
B (eBpane  clEyIOIIEro Troja M COBEPUIMI  MEpBOE
panneBy ¢ Mepkypuem B mapte 1974-ro.

Bropas Bctpewa mnpomsoummia B ceHTsOpe 1974 ro-
Ja, a TpeTkss — B Mapre 1975-ro, HO Kk »STOMy Bpe-
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9. BHYTPEHHUE VIAHETB!

MeHu OopToBO€ OO0OpYyIOBaHHE HA4ajlo JaBaTh cOOW,
M KOHTAakT C 30HJOM ObUI yTpaueH 24 wmapra.
HecomnenHo, 30HI mMO-TIpeXHEMY BpalaeTcs 1o
opoute Bokpyr CoJiHIIa W TEPUOJUYECKH COJIMKA-
eTcsi ¢ MepkypueM, HO y Hac HET HaJeXJbl CHOBa
HaiTH €ro.

30HI XOpOIIO CIHpaBWJCS CO CBOCH 3ajadye w
nepenan  Ha 3eMJII0  IPEeBOCXOAHBIE  (oTorpaduu
rop, IOJUH U KpaTepoB Ha MepKypuu, a Takxke

3 Hos16pst 1973 T.

«Maputep-10»

3 Hos16pst
1973 r.

3 Hos6ps
1973 r.

5 cbeBpans
1974 .

ConHue

Mepkypun

29 mapta
1974 r.

29 mapta 1974 1.

3emns

MapuwpyTt «MapuHepa-10»
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OlHOU OTrpOMHOHI KOJBLIEBOU ¢dopmarumy, KOTOPYIO
nasBamu  bacceitnom  Temma  (Caloris  Basin);  oOHa-
PYXKEHBl ~ TalKKe  OICKapmel M «MEXKpaTepHble  JIO-
JUHBI», HE  IIOXOXKHWE Ha  4YTo-Imbo,  OOHapyXeHHOe
Ha JlyHne.

[Ipu KaXJI0M poxose 30H1a HaOII0JaIKICh
omHM W Te oKke o0macTh, W MBI NO-TIPSKHEMY He
MOXX€M  HaHeCTM Ha KapTy OKOJO TIOJOBUHBI  BCeH
MOBepXHOCTH  Mepkypus, HO HET OCHOBaHMH  Iona-
ratb, YTO  HEBEJOMBIC  OOJACTH  YEM-TO  OTIIMYAIOTCS
OT JOoCTynHbIX 11 «Mapunepa-10».

Hawubonee BIICUYATIIAIOLIEH CTPYKTYpOH SIBIISIETCSA
bacceiin Tema, HMCIOIIUI Ooitee 800 MUJIb B
MOTIEPEYHHKE.

Hab6mronarens, PaCIIOJIOKEHHBIH B ero LIEHTDE,

Oymer Bumers ConHue mnpsMO  Haja — TOJIOBOHM,  Korzaa
Mepkypuii ~ HaxoguTCs B INEpPUreNUd, a  TeMIepaTy-
pa Tam mopsagka 430°C.  ®akrtmuecku, B  bacceiine
Terta Tak ke JKapko, Kak B JIIOOOM JpyroMm  OT-
KpBITOM  MecTe Ha  Mepkypuu, ©  JaXe  3aKaJleH-
HBIH ~ KOCMHMYECKMH  KalWTaH  4yBCTBOBaJl ~ Obl  ceOs
JIOBOJIBHO ~ HEYIOTHO, eclii OBl €My MpHIUIOCh  IpH-
3eMINTbCA TaMmM Uil Menkoro  pemoHTta. C  npyroi
CTOPOHBI, Ha JHE BCerja 3aT€HEHHBIX KpaTepoB
CTOMT TIOYTH KOCMMYECKMH XOJOJ, M HEJaBHHE pa-
JlapHble ~ HCCIENOBaHMS  JalM  OCHOBaHWE  JUId  Ipea-
MOJIOKEHWH, 4YTO TaM ecTh HacToamui Jen. Kak wu
rumnoTe’a O NOMSIpHBIX  Kpatepax JIyHel, »3T0 mpen-
TIOJI0)KEHHE KaXKETCsl MHE MaJIOyOeANTEIbHBIM.

«Mapunep-10»  moareBepamn, uto Mepkypuil  sABs-
ercsi MouTH Oe3BO3AYIIHBIM MHPOM, W 3TO HE YJAu-
BUTENBHO, ecnu BCIIOMHUTh 0 HU3KOH CKOpOCTHU
yOeranuss ®  BBICOKOW  TeMmmeparype Ha  IIOBEpXHOCTH
iaHetel. TaMm ecTth cieibl  arMocdepsl, HO — COBEp-
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9. BHYTPEHHWE VIAHETB!

IICHHO HE TakKoW, Kak Ha 3emyie, U CWIBHO pas-
pexxeHHoi, mopsaka 1/10 000 000 000 wMwubapa,
YTO MPAKTHYECKU COOTBETCTBYET BAKYYMY.

JIOBOBHO ~ HEOXUJAHHBIM  OBUIO  OTKPBITHE  Mar-
HUTHOTO  TOJs, W  HO-BUAMMOMY, Mepkypuii  obna-
JacT  CPaBHUTENBHO  OOJNIBIIMM W TSOKCIBIM  SAPOM,
OoraThiM  JKENIE30M; O3TO  SAPO  MOXKET  OBITh  JIaXke
KpyIiHee, 9eM Bech map JIyHEL.

COBEpIIICHHO ~ OYEBHJIHO, YTO HAa  MeEpKypuum  He
MOXET  ObITh  HHKakoW  ku3HH. OTmpaBka  Cleayro-
OMX 30HJOB HAa JTy IUIAHETY JO CcuUX Tmop He ¢u-
HAHCHPOBAJAaCh, a IIaHCHI OpraHU3aIUH 000
MWIOTHPYEMOW  SKCIEAWIUU Tyna B 00o3pumom  Oy-
JIyIIEM MPEICTABISIOTCS] HHYTOKHBIMU.

Crnenyromass  1utaHeTa, BeHepa, BO  MHOTHMX  OTHO-
IIEHUAX CUJIBbHO oTianyaerca oT Mepkypus. Ilo  pas-
Mepy ® Macce OHa IOYTH paBHa 3emiie, a ¢e
CKOpOCTh  yOeraHuss HEMHOI'O  MEHBIEC  3CMHOH,  IO3-
TOMY  TEOPCTHYCCKH  MOXKHO OBLIO OXKHU/IaTh, 4TO
Benepa oOmamaer cxomHO#W — arMmocdepod, HO, K  CO-
KaJCHUIO, JTO HE Tak. 3aJoiro J0 Hayala  Koc-
MHUYECKOM SMOXH OBLTO U3BECTHO, 4TO TUTOTHBIH
00JaYHBIi  TOKPOB  BeHepel  MOCTOSHHO  CKPBIBaE€T  OT
Hac ee noeepxHoctb. Ha Benepe 1npocto He Mo-
JKET OBITh COJTHCUHBIX JTHCH!

Heckompko  mecaTkoB — Jer  Hazan  Benepy — Tpamu-
IIMOHHO  Ha3BaJll  «UIAHETOH  3arajok»,  XOTd  OHa
SBIASETCS ~ HamuM  OmmkadmuM — cocenroM B KocMoce,
ecmu  He cuurath JIyHBI, a TaKkKe CIy4YalHBIX KO-
MET W  acTepouzoB. Mbl  Jgake HE 3HAIM  TEPHOJ

0CEBOro BpallEHHs TIJIAHETHI. IIpennonaranocs, 4TO
OH  MOXeT  OBITh  CHHXPOHHBIM, TO  €CTb  TaKuM
xKe, Kak OpOUTAIBHBIN [epuox, COCTAaBJIAIOIUI

2247 3emHbix nHA. Torma opgHo monymapue — Bene-

151



TATPUK MYP

pBl  JIOJDKHO  OBITH  IIOCTOSHHO  OCBEIIEHHBIM, a  JIpy-
roe —  BEYHO TMOTPY)KEHHBIM BO  TbMy. Oddekr
nbpanuu MPaKTUYECKU OTCYTCTBYET, TaK KaK
opbuta Beneps! oueHp OJHM3Ka K OKPYKHOCTH.

C pa3BUTHEM CHEKTPOCKOIMUYECKUX METOZOB
MOSIBUJIACh BO3MOKHOCTh aHaJn3a BHEIIIHUX CJIOEB
BEHEPUAHCKOMN aTMocepsl. Bru10 00OHapy’XeHO,
9TO TJIaBHBIM KOMITOHEHTOM SIBISIETCSI YTIIEKUCITBIN
ra3, a TIOCKOJIbKY 3TO OJMH U3  TSDKENBIX  ra3os,

KOTOpbIH  OOBIYHO  OIlyCKaeTcs  BHU3,  OBUIO  ecTe-
CTBEHHO TIPEATIOIOKHTH, 4TO JIBYOKHCH yriepona
cocTaBisieT  OONBUIYIO — 4acTb  arMocdepbl, BIUIOTH  J0
YPOBHS TIOBEPXHOCTH. [MockonbKy 3TO BEILECTBO
BBI3BIBAET MapHUKOBBIN addexr, 3a7epKuBas coJ-
HEYyHoe  Temwio B arMocepe, TO  NPEAINOJIArajoch,
4yT0 Ha BeHepe mocTosHHO OYIIYIOT CHIIBHBIE OYpH.

OnmHako  MHeHMst  pasouniucs.  llosBuiack  Teopws,
COTJIaCHO KOTOpoOH BEHEPUAHCKUE obnakxa cozep-
xKar OIPOMHOE KOJIMYECTBO BOJBI. VTBep)KAAIOCH

Jake, YTO  IOBEPXHOCTh  IUIAHETBI ~ MOXKET  OBITh B
3HAUUTENBHOM  Mepe  TMOKphITa  BOJHBIM  OKEaHOM; B
TaKOM ciydae, aTMoc(epHBIi YIJIEKUCIIBINA ras
JOJDKeH  OBbLT  CMCIIMBAThCS C  BOJOHM, o0Opasys  Ielbie
MOPsI COI0BOM ra3upOBKHU.

Hpyras  mo0ombITHasE ~ TeOpus  NPOBOIWIA  Mapal-
Jenb  MEXIY HBIHEUTHUMH  yCIOBUsSMH Ha Benepe u
ycioBusMH ~ Ha  3emue,  cyulectBoBaBmiuMud 200 mui-
JIMOHOB ~ JIET  Ha3aJ, BO BpeMs  HAKOIUIEHUS  KaMeH-
HOYTOJIBHBIX  oTnoxkeHud. Torma Ha  BeHepe — momxk-

HBI CYyILIECTBOBAaTh Ooutora, IIbIIIHAS rOJI0CEMEHHAs
PaCTUTEIILHOCTS, a TaKxKe IIPUMHUTHUBHBIE (bopMBI
JKU3HU — HaOpUMeEp, TUraHTCKUE CTpeko3sl. Bce 310

O3Hayalio, qTOo BeHepa BO MHOI'OM TOBTOPACT 3eM-
JIF0O B CBOEM pa3BUTHU.
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Nsyuenue BEPXHUX CJI0EB BEHEPUAHCKOI ar-
Mocepsl  MO3BOMSUIO  y3HAaThb  Majl0  HOBBIX  TOJpPOO-
HOCTEW, a TOSABIAMINMECS BpeMsi OT BpEeMEHH pac-
IUTBIBYATBIE TCHM Ha  OOJIAYHOM  IOKPOBE HE  MOT-
JM  JaTh  SACHOTO TMpPEACTaBICHUS O TEpUOAE  Bpalle-
HUS IUIAHEThI, XOTS  HCKOTOphie  ()PaHIy3CKHE  acTpo-
HOMBI ~ YTBEpXKIAJIM, YTO OH pPaBeH MPUMEPHO  4Ye-
TBIPEM  3€MHBIM  JHSM, a CaMmMO BpalleHHE  SBISETCS

peTpOrpagHBIM — TO  €CTh  HPOHCXOOUT C  BOCTOKA
Ha 3ana.

Cnaboe cBeucHHWE HAa  HOYHOW  CTOPOHE  IUIAHETHI
B ¢aze noJrymecsiia, HabIr01aeMOe OOJILIINHCTBOM
aCTPOHOMOB u Ha3BaHHOE «IIETIeIbHEIM CBETOMY,
MPECTaBIsUI0  JAPYIYIO  [poOiemy. Mano KTO MOT
COIJIACHTBCS c HEMELKUM aCTPOHOMOM XIX BEKa
®panueM ¢doH ITaynewm, MPEAINOJIOKHUBILNM, 4TO
CBCUCHHE  MOXET  OBITh  BBI3BAHO  NPA3JHUYHOH  HII-
JIIOMHMHAIIAEH, Korjaa MECTHEIC JKHUTEIN yCTpauBa-

0T (¢edepBepk B 4YecTb M30paHMs HOBOTO  HMMIIEpa-
Topa BeHeprl, HO HHKTO He JaBal  yJOBJIETBOPHU-
TEJILHOTO OOBSICHEHHSI.

B 1962 romy amepuxaHckuii 30HA  «MapuHep-2»
MuHOBan Benepy Ha pacctosHunm wmenee 22 000 munb
W Jal  HaM [epByl  HajexHyio uH(opmanuio. [lo-
BEPXHOCTh  IUIAHETHl  OKa3zanack oOueHb  ropsuedl.  Te-

nepb MBI 3HaeM, 4TO MaKCUMaJIbHas Temnepa-
Typa mnpesbimaer 500° — 3TO jmaxe BblIle, 4YeM Ha
Mepkypuu. Atmocdepa  Ha  camoM  Jene COCTOUT

A3 TOYTH  YUCTOTO  YIJIEKUCIOTO rasa, a  JIaBJICHHE
Ha MOBEpXHOCTHM mpuMmepHo B 90 pa3  mpeBbllLaeT
JTABJICHUE 36MHOM aTMOC(Ephl HAa YPOBHE MOPSI.

Y Benepsl HET MAarHATHOrO TMOJdS, KOTOpOE€  Ol-
penensnoch OBl HaIIUMU npubopamu, a CBETS-
muecs o0J1aka coaepkar 3HAYUTEIHFHOE KOJIUYECT-
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BO  cepHoll  kucioTel.  llepuom  oceBOro  BpalleHHs
cocraBmser 243  gHA, 4YTO  OONblIe  BEHEPHUAHCKOTO
roga, ¥ OHO  JCHCTBUTENBHO  SIBISIETCS  PETPOrpai-
HBIM.

®paniy3sl ObLTH M0-CBOEMY HPaBbI: BEPXHUIH
cioii  o0nakoB  coBeplmiaeT  MOJHBIH  00OpOT 3a  dYe-
TBIpE [IHS, W 37Jechb MBI HMEEeM Jel0 C Kiaccuiec-
KM  CcllyyaeM  Tak  Has3plBaeMod  cynmepporammu. Ot
uAed O  TEIUIOW  IUIaHeTe, TMOKPBITOM  BOJHBIM  OKe-
aHOM, TIPHUIIUIOCH OTKA3aThCsl HAaBCErIa.

Pycckue  cpmemanu  cnenyrommid  mar — Boepen.  Ux
ABTOMAaTHYECKHE 30H]IBI CMOTJIH nepenaTh ¢oro-
rpagun  TpsAMO € TOBEpXHOCTM — CHavyajga oT «Be-
Hepwl-7», B gekabpe 1970 roma, mpocCyIIeCTBOBaB-
e OYTH royaca, TIpexe yeM YMOJIKHYTB,
(mpenpinyme  «Beneper»  Obim OyKBaIbHO — pasfaB-
JeHl ~ TpU  CIOyCKe  4Yepe3  MOIIHBIE  HIDKHHE  CJIOU
TUTAaHETHOH aTMocdepsr).

Tpynuo MPEIICTABUTh CIICHY, Ooee Bpaxeo-
HYIO /ISl YeJIoBeKa: KaMEHHUCTBIH BBIKKEHHBIN
naHamadT, TOXOXHH Ha  «IHeBHyl0o MOCKBY B  00-
JIaYHbIA 3UMHHH JICHBY, COTIIACHO uTaTe n3
odunmaspHOrO  CcoBeTCKOro  ucroyHumka.  Ckambl  opaH-
KeBble, TaK KaKk OHM  OTpaXaloT  OONauyHBIH  CBeT,
1 Ha TIOBEPXHOCTH TIOYTH HET BETPA, BBIIIE B aT-
Mochepe JIOJDKHBI UJITH KUCIIOTHBIC JOOXKIOH, KO-
TOpBIE  HMCHApSIOTCS, HE  YCHEeB  JOCTHTHYTH  IIOBEpX-
HOCTH.

OnHako TJIaBHAs nHpopManus MOCTyIHIIa oT
KOCMUYECKHX 30HJIOB, KOTOpBIE ObuTH TTIOMETICHBI
Ha 3aMKHYTyl0 opOuty BOKpyr Benepsl u  wu3yua-
JM  ee  IOBEPXHOCTh ¢  momomiplo  pamapoB.  [lo-
CIIeAHUM U3 ITHX 30HIOB, «Maremnan», crapro-
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Bax B 1989 romy wu mpomomxkan —nepenaBaTb — MH-
¢dopmarnmto 10 1994 roga.

Benepa — 3TO MHMp paBHMH, HU3MEHHOCTEH U
BO3BBIIIICHHOCTEH. OrpoMHEIe TOJIOTHE PpaBHHUHBI
3aHuMaroT  60% ee  TOBEPXHOCTH, a  BO3BBIIIEHHOC-
™m gumbs  8%. Ecte aBa KkpymHBIX  IIaTo:  3eMuld
Wmrtap B ceBepHoM nonmymapuun U 3emus  Adpoam-
Tl  OONBIIEH  YacTblO B  [OKHOM  MOJyIIApuH.  3eM-
a1 AdpomuTbl  NPUMEPHO  COOTBETCTBYeT 1O  pas-
Mepy 3eMHOH Adpuke, B TO BpeMs Kak  3eMIIO
Wmrap  MoxHO  cpaBHMT, ¢ ABcrpamueir.  Cymect-

BYIOT TaKxke BO3BBIIICHHOCTU MEHBILIETO pa3mepa,
ocobenHo permoH bera, rme Obul  OOHapyXeH  Mac-
CUBHBII HIUTOBOM BYJIKaH (ropa Pes), KOTOPBII
BIIOJIHE ~ MOXET  U3Beprarbcd B  HACTOSINEE  BpeMs.
Hpyroii MPEAII0JIOKUTENBHO AKTHBHBIN pETHoH,
cocemuuid ¢ 3ewseil  AQpoauTe,  MOMY4YMJ ~ Ha3Ba-

Hue XBocT CKOpIHoHa.

B reomormueckoM = OTHOIIEHMM cuTyanus Ha Be-
Hepe 3aMeTHO OTJM4aeTcs OT 3eMHOW. 3eMHas Kopa
pasnmernena  Ha  OonbllMe  IUIMTHI,  Jpeddyromue  Haj

ropsiueit MaHTHEMN. BynkaHn, BO3HHUKAIOIIUH HaJI
«ropsiueit TOYKOI Ha rpaHuLe ILTATEL, OCTaeTCs
aKTUBHBIM  JIMIIb B  TOM  clyyae, €ClId T1OA  HUM
MIPOUCXOJIST MEePUOANYECKUE JIBYDKCHUS 3eMHOM
KODBL. Mayna-Kea, OJIUH u3 IJ1aBHBIX BYJIKAHOB

Ha ['aBalickux ocTpoBaX, CMECTHJICSI B CTOpPOHY OT
aKTUBHOM 30HBI W  JaBHO sABIsgeTcs  NOTyxmmMm. Ero
MECTO  Temepb  3aHUMaeT  JAPyrod  IMUTOBOM  BYJKaH,
MayHna-Jloa, MIPOSIBIISIONINH (10)18113% %) aKTHBHOCTD.
Ha  Benepe HeT Takux K€  TEKTOHMYECKHX  IUIMUT
u HE HabmonaeTcs CHUCTEMAaTHUYECKOTO JIBUKECHUS
KOpbI,  IIO3TOMY  BO3HUKIIMM  BYJKaH  MOXET  OCTa-
BaThCs Haj cBOEH «ropsiuei TOYKOM» B TEUYCHHUEC
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O4YCHb J0JIroro BpPEMCHH, B pe3ybTaTe 4ero BbI-
pacTacT 40 MOUCTUHEC OI'POMHBIX pa3MEpPOB.
Ha padapHbIX KapTax MOJXHO BUJACTH MHOI'O

JeTanent BEHEPUAHCKOI0 penbeda. Kpatepst pu-
CYTCTBYIOT B  OOJIBIIOM  KOJWYECTBE, W  HEKOTOpHIC
W3 HHX WMEIOT 3HauuTeJbHBIE pasMepsl —  Oojee
150 ™mwis B gmamerpe. Ecte  ropHBIE  XpeOTHI, 10-
JIMHBI u CTpaHHbIE BYJIKAHUYECKHE CTPYKTYDHI,
KOTOpbIE CBEpXYy  IOXOXH Ha  TpuUOHBIC HUISAIKY.
MoxHo BUJIETH TaKxKe JIIOOOTBITHBIX «apaxHOU-
JOB»* — KOJIbLIEBBIE BYJIKAHUYECKHE CTPYKTYDHI,

OKpYXXCHHBIC  CIIO)KHOH  CHCTEMOM  TpemwH ¥ pac-
menuH.  Jlpyrue  KojbLeBble  CTPYKTYphl B HHM3MEH-
HBIX obnactax XapaKTepU3yIOTCs HepeCeKaroIUMUCS
xpebraMmn  u  kenobamu. VX Ha3pBamM  «IIapKeT-
HBIMH  30HaMH», HO Ha3BaHMe OBUIO IPU3HAHO  He-
Hay4YHbIM, W  Telmepb  OHM  O(UIMAIBHO  W3BECTHBI
Kak  «MO3aW4HbIe  CTPYKTypbl»  (tesserae)**.  I'myGo-
yaiimee  ymenbe, besgna  Jluamet B 3emuie  Adpo-
IUTBI, WMeeT TiuyOmHy Oosee OJHOH MWIH, B TO
BpeMsl Kak BBICOUANIIINE [IUKH rop Makcseina,
npuMmblkatome Kk 3emie  Mmrap,  momHMMaioTes  Ha
BBICOTY 00Jiee IECTH MHJIb.

OueBuHO, 4TO JeTaId  BEHEPUAHCKOTO  pesbeda
HYKHO ObLTO KaK-TO Ha3BaTh. Jlis KoppekTHOC-
TH  OBUIO  pemeHo, YTO  BCE  Ha3BaHUS  JOJDKHEI
ObITh  JkeHcKOro poma. Tak Ha  Benepe  mosBHINCH
Haittunreiin, Enena, I'BuneBpa 51 npyrue 3Ha-
KOMBIE HMEHa, a TakKeé MHOrO0  HE3HaKOMBIX, Ta-
knx, kak Kermamemernmanp, — Amb-Tamypwiiss,  Dpkcim-

ocH u l{s0 Xans. (Ecu Bam uHTEpECHO, TO

* [aykoobpasHbix (nam.). — [pum. rep.
**OT tessera (y1aT.) — Mo3auka.— Ilpum. mep.
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Kernanenernane — 31O alTeKcKast OOTHHS T10-
Jopoaus, Anb-Tamypuiis — €ruIneTcKas rnosTecca,
OpKkcHOCH —  HEMelKas  HCcCle[oBaTeNbHUIA, a Lo
XaHb — KHATaKncKas MTHCATEIIBHATLIA). Enuncreennoe

MYyXKCKO€ HWMs JIaHO B  4YeCTh  BEIUKOrO  IIOTJAHJ-
CKOro MaTeMaTHhKa Joxeiimca Kiepka Makcgeina.
OHO ymeneno, Tak Kak MOSBWIOCH 1O  paTU(HKa-
MU 0UIMATBHOTO YKa3a.

Ilouemy Benepa Tak He moxoxka Ha  3emio?
OTBer /Wmb B TOM, 4YTO OHAa HAXOMUTCA ONMKe K
Comnnry.  Bo3MOXHO, Ha  paHHEM  3Tame  CYIIECTBO-
Banus  CoyiHeyHOH CHCTEMBI ComHne  ObUIO  MeHee
sSpKuM, dYeM cedwac, u 3emus c BeHnepoil  pa3Bu-
BaJWCh BO  MHOIOM  OJMHAKOBO, HO  KOTJa  H3MIy-
YCHHE CouHna YCHITHIIOCH, MTOJIOXKCHHE HU3MCHU-
Joch. 3emus, pacnojiokeHHas 3a 93 000 000 wmwuib
or Comuma, cmorma  m30exare  Oensl, HO  Benepy
(67 000 000  wmwmnp) OkOoama  MeYaibHas  ydyacTh!
OKEaHbl  BHIKUIICTH, KapOOHATHl  OBUTHM  BBIBEJACHHI U3
cocTaBa TOPHBIX IOpON, W 32  CPaBHUTEIBHO KO-
pOTKOe  BpeMs, IO  KOCMHYECKMM  MepkaM,  Benepa
MpeBpaTHIach u3 MOTEHIIMATIEHO obuTaemoit Jia-
HETHl B  CCTONHAIIHEE  pacKkaleHHoe  mekio.  JlroOas
KH3Hb, KOTOpas MOIJla 3apOJUThCs TaM, Obuta  0e3-
KAIIOCTHO YHUITOXKCHA.

Mpicib 0 TOM, 4Yro ecid Obl  3emis  Obula  pac-
MOJIOKCHa ~ HAa  JABaaIaTh  MIJUIAOHOB ~ MWJIb  OJIDKE
k ComHmy, TO ¢ HedH ciuyduigocb OBl TO Ke ca-
Moe, OKa3bIBaeT BeCbMa OTPE3BIIAIONICE BO3/IEH-
CTBHE.

Her comMHenus, 4dYro B OyAylmieM aBTOMAaTHUCCKUE
30HABI  MPOBEAYT  HOBBIE  WCCICIOBaHWA  BeHepsl U
Jlake  COBepIIaT  IOCaJAKy Ha  TMOBEPXHOCTh  IUJIaHe-
ThI, HO TIMJIOTUPYEMBIX IKCIICIUINN HE OYIeT.
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Hpeﬂnonarano%, 4qTo MbI MOTIJIn OBI IOCTCIICHHO
«3acecATb» aTMOC(i)epy BeHepH, pa3jIoKuB YTJICKUC-
JIBIA ras n CCPHYIO KHUCJIOTY Ha COCTaBHBIC KOM-
IIOHCHTHI, YTOOBI BBIITYCTUTDH CBO60,HHI>II>1 KHUCJI0-
poa, HO B HaCTOfHIII/Iﬁ MOMCHT OTO HaXxOoJuTCa  Hajic-
KO 3a npeacjiaMi HallluX BO3MOXKHOCTEH.

(DaKTI/I‘leCKI/I, (S Oouiblie MBI y3HacM o Be-

Hepe, TEeM  MeEHee  IpUBJICKATeNbHOM  OHAa  BBINNIA-
JIUT, Tak YTO Temepb Mbl C  HEKOTOpBIM  olJierde-
HUEM MOKEeM nepenTH K clenyromen IUIaHETE,
Mapcy.

Mapc Oomblie  HOXOXK  Ha  3eMi0, 4eM  Jirobas
npyras  riaHera. OH  ropa3go  MEHbIIE IO pa3Mepy
W MEHee MacCHBEH, a HHU3Kas CKOpocTb  yOeraHus
(uytp Ooyee Tpex MHIb B CEKyHAy) O3HAa4daeT, uYTo
IUIaHeTa yTpaTtuia (310)18113% %) 4acTh aTMocepsl,
KOTOpyl0O  Korga-To  Morima  mMmerb.  Ocratkm  cocTo-
AT B OCHOBHOM M3 YIJIEKHCIOrO Ta3a, HO €ro He-
JIOCTaTOYHO JUTSt CO3IaHUSI MaPHUKOBOTO a¢¢exra,
kak Ha Benepe, mosTomMy Ha Mapce OYeHp  XO-
JIOJTHO.

JleroMm B mOJIEHP HAa  JKBAaTOpPE  CTOJNOMK  Tep-
MOMETpa MOXET TOAHATbCA Haj TOYKOM  3amep3aHus,
HO HOYBK CTOMT JICHCHSIMMHA XOJIOJ — Topa3lo  Xo-
JOJHEe, YeM TIOJSIpHOM HOYbl0 Ha 3emie, —  TakK
Kak  paspexeHHas  armocdepa  oOUeHb  IUIOXO  yJep-
JKHBAET TEILIO.

JlaBneHne  Ha ~ TMOBEPXHOCTHM  IUIAHETHl ~ HUTAE  HE
TIPEBBIIIACT JIECATh MUIIIoap, 4TO COOTBETCTBYET
HEIJIOXOMY J1ab0paTOPHOMY BaKyyMy.

Y  Oyaymux  MapCHaHCKUX  KOJIOHHCTOB  OIIpeje-
JICHHO HET HHUKaKoH HaAeXIbl XOAWTh MO  IOBEPX-
HOCTHU IIJIaHEThI JIMIIb B TCIIJIOM KOCTHOME u C
KHUCIOPOAHOM MacKoi.
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Ilepmon  oceBoro  BpamieHus Mapca TOpUMEpHO  Ha
rogaca 0oJbIIIe HaIlero, 03TOMY MapCUaHCKUH
T'om cocrour w3 668 «uHei». HakimoHn ocu 1UIaHe-
Tbl TOYTM TakoW Ke, Kak y 3emyid, M BpeMeEHa
roga Ha Mapce MEHSIOTCS CXOAHBIM oOpasom. OpHa-
KO €CTh OJTHO Ba)KHOE OTJIMYHE.

Mapc HMeeT 3aMETHO BBITSIHYTYIO opbury, "
pacctosnue Mexay HuM u ConHueM — MeHsieTcs  OT
cepime 150 000 000 wmwuiap mo menee 130 000 000
MHJIb.

Kak u na 3emne, B IxsHom mnonymapun Map-
ca JIeTO HacTymaer B NEpUreJiMMd, T[O3TOMY Ha  Iore
OHO KOpoue M ’Kapye, YeM Ha CceBepe, a 3uMa
JUIMHHEE W XOJIomHee. OTOT  3(PQEeKT CHIBHO  BBIpa-
JKEH, TaK Kak Ha Mapce HET OKEaHOB, CTa0WIu-
3UPYIONIMX  TeMmIeparypy. Tam  BooOme  HE  MOXET
OBITb  BOOBI B JKUJAKOM  COCTOSHHH  M3-3a  HH3KOI'O
aTMOC()EpHOTO  NaBJICHHUS — OHa MPOCTO  HCIAPHUTCA,
€CIM  HE CUYUTaTh CJIa00OH BO3MOXKHOCTH €€  COXpa-
HEHUsI Ha JTHE TITyO0OYalInX BIIaIVH.

Mapc

Mapc no cpasHeHUIo ¢ 3emneit
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B TEJIECKOII BUJHA KpacHoBaTast MIOBEPXHOCTh
IUIAHETBI C TEMHBIMH IISITHAMH W OCIBIMH  MOJISPHBI-
My mankamu. llamkm  cocrosT W3 Jpga, HO  HE
TaKoro, Kak Ha 3emjle, IIOCKOJNbKY  HIDKHSSL — 4acTh,
oOpa3oBaHHas 3aMep3iueit BOJIOH, TIOKPBITA MolI-
HBIM  CJIOEM  TBepIOW  JByOokucH  yriepoma. Kax u
clemyeT  OXHIaTh,  pasMep  IOJSIPHBIX  [IAallOK  yBe-
JUYMBaeTCs M yYMEHbIIAaeTcd CcO  CMEHOM  MapcuaHc-
KHX CE30HOB: 3MMOW OHM OYECHb OOIIMPHBI M  3a-
METHBI, @  JIETOM  TpaKkTHYECKH  HcUe3aloT.  Pasmep
I0KHOW IIAaKW  MEHseTCsl CuibHee H3-3a Oojee  pes-
KMX  TepenaaoB  Temreparypel B IOxHOM — mosyma-
pHH.

Temnsble obnactu KOTIa-TO CUUTAJINCh MODSIMH,
HO BCKOpE CTaJ0 $ICHO, 4YTO OJTOTO HE MOXET OBITb.
3areM  OBIIO  BBIABMHYTO  TPEIIOJIOKEHHE, YTO  TEM-
HBIE obnactu SIBJISIFOTCS OBIBIIUM OKEaHHYECKUM
JTHOM, TIOKPBITHIM MIPUMHUTUBHOI pacTuTenbHoC-
Tpt0. OHHM  COXpaHSIOT  HEU3MCHHYIO  (opMmy;  Haubo-
Jee W3BECTHOM sBisieTcss V-o0pasHas  CTPYKTypa, HBI-
He HaspBaeMas  bompmoit  Ceipr*. Owna  Obula  OT-
MeueHa Kpucrtuanom TI'roifirencom eme B 1659  ro-
ny. B XIX Beke ObUIM  COCTaBJIEHBI  MapCHAaHCKHE
KapThl W BBEJEHBl  pa3IMYHbIE  CHCTEMbl  HOMEHK-
JaTypBI.

Cnavama  geranm  penbedpa, kak u  Ha  JlyHe,
Ha3bIBAIMCH B YeCTh  3HAMEHHUTBIX  YYEHBIX, HO B
1877 romy I. B. Ckuanmapeaniu  cOCTaBWJI  HOBBIH
aTmac M TNPEAJIOKWI  CBOIO  CHCTEMY, COTJIACHO KO-

* Syrtis Major (s1at.) — OyKBaJlbHO O3HaYaeT «OOJbIIAs OTMEIbY»
WM «00JbIIas HOJBOJHAS CKajla», OOBIYHO B aCTPOHOMHUYECKHUX TPY-
ax JaHHOE HaMMEHOBaHUE 00beKTa mpuBoauTcs 6e3 nmepeoaa. Kcra-
TH, yKa3aHHBIH 00BEKT MOXKHO HalJI0IaTh B caMbli HEOOJBIION Te-
neckon.— Ilpum. pen.
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Topoit ~ V-oOpasHas  BmamuHa, HaOmomaemas — [loiireH-
COM M  BHOCHEACTBMM  Ha3BaHHas  Mopem  Kaiizepa,
Obuta nepenmeHoBaa B bombmoi  Ceipr.  Ee  Moxk-
HO BHIeTb B  JOMalIHMA  Teneckom, korma  Mapce
HaXOAWUTCS B  BBITOJAHOM TMOJOXKEHHM — TO €CThb 3a
ONMH-IBA  Mecsla 10  HPOTHBOCTOSHHUS ~ MM IIOCHe
Hero.

Bpemenamu Ha Mapce Oymytor IecyaHble
Oypu,  oXxBaThlBalOIlM€  BCIO  IUIAHETY W CKPBIBalo-
mue  4epTtel  penbeda, HO  OONBIIYIO  YacTh  BpeMe-
HH arMocdepa COXpaHSeT MpPO3PAavyHOCTb, XOTS  HHOT-
Ja  MOXHO  BHUJETh  BBICOTHBIE  O0JlaKa,  COCTOSIIHC
13 MeJIbYalINX KPUCTAILIOB JIbJA.

Umenno  Ckuamapennu — BHEpBbIE  COCTAaBMJI  MOJ-
pobHbIe PUCYHKHU JIMHEHHBIX CTPYKTYD, KOTOpbIE
oH HazBan canali («pycma» wim  «mpoTtoku»). [lpum
HepeBoJIe Ha AQHTITMHCKUIN SI3BIK 3TO HEen30exkHO
IpeBpaTUIOCh B «KaHajb», W  TOABUIACh  THUIOTe-
338, 4YTO MBI BHAUM  HCKYCCTBEHHBIE  BOJIHbBIE  IIyTH,

MPOJIOKCHHBIC MECTHBIMH KUATEITSIMH u o0pa3syto-
mue CIIOXKHYIO UPPUTalOHHYIO CHCTEMY. [epcu-
BaJlb Jloyamna, OCHOBATEJb OoubIIoi obcepBaropun
B ®narcradde, mITat ApusoHa, ObL1 TBEPO

yoexmeH, dYro Mapc HEKorja — CIYXKHJI — JIOMOM  JUIs
BEJIMKOMN ITUBUJIU3AIIUH.

VBB, TeEmepp MblI 3HAaEM, UYTO KaHaJOB HE Cy-
IIECTBYEeT: 3TO TPOCTO OOMaH  3peHUs, HE  HUMEH-
UNA  peaJlbHOW  OCHOBbI. EnuHCTBEHHass  IUIaHeTa, TAe
€CTh KaHajdbl Ha TIOBEPXHOCTH,— OTO Hama  3eMmJs.
C Ipyroi CTOPOHBI, BIIOJIHE  JIONyCTUMO  Ha3bIBaTh
OXpsIHbIE obnactu MYCTHIHAMU; 3TO NCHCTBUTEIIBHO
Tak, XOTd OHH HE TIIeCYaHble, a HX IBET OO0YCJIOB-
JICH KpacHOBaTbIMHU MMHEPATIAMH. B CYLIHOCTH,
Mapc sBisieTcsi JOBOJBHO «PKABBIM» MUPOM.

161



TATPUK MYP

Ho HACTYIUICHUS KOCMHUYECKOH SMOXH cYMTa-
Joch, 4YT0 Mapc Moxer OBbITh  IpPHEMIIEMBIM  Mec-
TOM i1 OOWTaHWMsd, C  JOCTaTOYHO  IUIOTHOH  a30T-
HOW  arMocdepodi. Hamm  mpencraBieHus — U3MEHWINCH
mme  nocne  nonerta  «Mapurepa-4» B 1965  rony.
Temnble  o0macTH  OKa3aJuUChb  BCEro  JMIIb  OCOOEH-
HOCTBIO MapCUaHCKOIr0 anpbeno; noJ KpPacHOBATbIM
MaTepHaloM, pasHOCHMBIM BETpaMu B pa3pexeH-
HOW arMocdepe, CKpbIBaeTcs Takas K€ TeMHas  II0-
BEPXHOCTh CO  MHOXECTBOM  KpaTepoB, TaK 4YTO  pe-
medp  Mapca  ropasmo  Oonblie  HAaNOMHHAeT  JIyH-
HBIN, 4eM 3eMHOM.

Crnenyromue aBTOMAaTHUYECKUE 30H/BI, TaKue,
KaK «Mapunep-9», nepenemui Ha 3aMKHYTYIO
opbuty  BOKpyr Mapca B 1972  romy,  moOKazamu
HaJMYle TOp, KaHbOHOB, XpeOTOB, JOJNWMH, a  Tak-
)K€  MACCUBHBIX  BYJIKAaHOB, OAMH U3  KOTOpbIX  —
ropa OmumMno — B Tpu pa3a Bblle OBepecta U
YBEHUYaH MATUAECATUMUIBHON KaJlbIEPOH.

MapcuaHckue  BYJIKaHBI  BBI3BIBAIOT ~ OCOOBI  WH-
Tepec y  acTpoHoMmoB. IIpuHSATO  cuuTath, UYTO  OHHU
JlaBHO  TOTYXJM, HO MBI HE MOXeM OBITh  COBep-
OIEHHO YBEpPEHbl B O3TOM, U HET COMHEHHUH, dYTO B
NPOLUIOM  IUIaHeTa  coTpsicajack  OT  OypHOH  ByJKa-
HUYECKOH JeSITEIbHOCTH.

Bynkanel  MOXHO ~ OOHapyXWTh B  pa3HBIX  00Ja-
cTsiXx  Mapca, HO  0COOEHHO Ha  TaKk  Ha3bIBaEMOM
miatro  Tapcue, rae ecTb Lenasg  IENOYKa  TUTAHTC-
KMX  BYJKaHOB, pAIOM C  KOTOPBIMH  HallM  raBaif-

CKHe MUK [OKa3aJInCh Obl  KPOIIEYHBIMH. Ectp
TaKxKe riy0ookue Gaccelibl, OJTH u3 KOTOPBIX
(Omnama) 3ammMmaer  miomans 1370 wHa 1120 Mk,
Korma-to  cuutanoch,  9T0  3TO  IUIATO,  IOKPBITOE

CHCTOM, TakK KakK BpEMCHaMH 0071acTh KaXCTCA Ta-
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KOM  SpKOHM, 4YTO ee MOXHO OHIMOOYHO TpPHHATH 32
JIOTIOJTHUTEIBHYTO MOJSPHYIO LIAIKY.

Ha ¢dororpadusix, MOJTyYeHHBIX c «MapuHepay,
TaKK€  BHOHBI  OTPOMHBIC  CHUCTEMbl  KaHbOHOB,  3Ha-
YUTENBHO  NPEBOCXOIIMX IO  pasMepy  Haml  Mpo-
cnaBiaeHHeld  bompmot  Kawbom B Komopamo.  Ecth
u XapaKTepHbIE JieTanu penseda, TaK TIOX0XKHE
Ha CyXWMe pedHble pycia, 4To, IO-BUIUMOMY, HE
MOTYyT OBITh HHYEM WHBIM (HE TMyTaTb C «KaHaja-
MI»!).

HamomHio  3ameuaHMe  OJHOTO  3HAMEHHUTOTO  aMe-
pUKaHCKOro  actpoHoma: «Ecimm  3r0  BRINILAMT  Kak
yTKa, XOAWT  Bpa3BaJO4Ky, Kak yTKa, M  KpsKaeT,
Kak  yTKa, TO, MOXeT ObITb, 93TO  JEHCTBHUTEIHHO
yTka». B TakoM ciaydae, B  OTHAJIEHHOM  IPOILIOM
Ha  Mapce gmomkHa ~ ObUla  CylIecTBOBaTh  BOAAa B
KHUAKOM COCTOSIHHM, a 93TO O3HadaeT, 4ro arMmocde-
pa ObL1a ropaso IUIOTHEE, 4eM ceiuac.

Kak onpenenntsb BO3pacT PEYHBIX pycen Ha
Mapce?  Ilpunsiro cuuraTh, 4YTO OHM  O4YEHb  JIPEB-
HHEe, HO Opocaercsi B TJla3a  yAUBUTENBHOE  OTCYT-
CTBHUE PO3UH.

MBplI 3HaEM, 4TO B MapcuaHcKoit  armocdepe
paccestHo OrpOMHOE  KOJIMYECTBO MbLIM, a MbUIb  SIBJISI-
eTcst MOIIHBIM abpa3uBHBIM MaTepuaioM. Cymie-

CTBYeT JiBa OOBSCHEHHS, XOTd HH OJHO M3 HHX HE
MOJIY4HIIO OPUIIHATBHOTO IPU3HAHHUS.

B Hactosmiee BpemMs ~ HaKJIOH  MapCHaHCKOH  ocHu
BpalleHWst IMOYTH Takoi ke, kKak y 3emim (24° K
neprneHuKysipy), Ho 3a 100 000 neT oH MeHsieTcs
B  mpezenax ot 35 10 14°. MoxxHO  Tpearnosno-
KUTb, YTO Ha  ONpEJNeNeHHOW  CTaguM  IPELecCHOH-
HOrO  IMKJIa  FOKHBIA  IOJIOC  IUIAHEThl  MOBOpayM-
Baetcss Kk Comamy. Torma gnex HayMHAET  HCHApATHCS,
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BPEMECHHO  YIUIOTHsAss  atMocdepy, ¥  TOSBISICTCS  Be-
pOSTHOCTH  Hactosimiero  Joxas. C  7Apyrol  CTOPOHBI,
ecnn  Mape  OpoxoAMT — uepe3  MEepUOJbl  MHTEHCHUB-
HOW  BYJIKAHWYECKOW  NEATCIBHOCTH, TO  MOXET  OBITh,
ra3oBblc  BBIOPOCHI ~ NIPOHMCXOASAT B JOCTAaTOYHOM KO-
JUYECTBE, 9TOOBI YBEJIHYIHUTH IUIOTHOCTH aTMoce-
pe. B arobom  cimydae, (GeHOMEH ~HaJIHWIO, © OH
JTIOJDKCH UMETh KaKOe-TO OOBSICHCHHE.

Ecim  ycnoBus Ha  Mapce Hekorma Obutn - Oosee
OJIarOonpUSATHBIMKH,  4YeM  cefidac, TO  BO3MOXKHO,  YTO
XKHU3Hb TaM  Hauaja  pa3BUBaTbcd, HO yracia Iocie
TOro, Kak KJIUMarT CTaJl HEBBIHOCMMBIM JUisi Hee. B
TakOM  cllyyae, MOXHO  OXHJaTh, 4YTO B  MapcCHaH-
CKHX  OTJIOKCHHMSIX  OyAyT  OOHapyXeHbl  OKaMCHEJIOC-
TH, YCTh AK€ OUYEHb NPUMHUTUBHEIE.

Bomnpoc 0 CYILIECTBOBAaHUU JKU3HU Ha  Mapce
CHOBa TIPUBJIEK HHTEpeC aACTPOHOMOB, Korja B
1975 rogy  ObutM  3amymieHbl  JBAa  30HAAa  CEpPHH
«Bukunr». B ux 3amauy BXxoawsa  ympasisemas — IO-
calka Ha  TMOBEPXHOCTh IUIAHETHI M  MOWCK  JIIOOBIX

CJIEIOB MapCUaHCKOM JKU3HU, MPOLION WU HBI-
HemHe.  Kaxnaelidi  30HH  cocTrosyi M3 JIBYX — 4acTeil:
opOUTANTBHOM CTYTEeHU i CITyCKaeMOT0 amnmnapara.

OTH  J[Ba  KOMIIOHCHTAa  COBEpIIANIA  COBMECTHOE  ITy-
TellecTBUE  OT 3emud 10 Mapca ©  pasaeisuiuch
mocie  BeIXOJAa HA  OpOWTY, Tak 4YTO  OpOWTaNbHAs
CTYIICHB MPOJ0IDKAIIA BpaImaThCs BOKPYT TJIaHETHI
U BBINOJIHSIIA (byHKIHIO penenHon CTaHLUH IS
CITyCKaeMOro ammapara. «BuKUHTIY ObLTH coBep-
IIEHHBIMU OJIN3HEIIaMH, u 00a JIeACTBOBAIIA Oc-
3YIPEYHO.

1ot MPOCKT notTpeboBa OTPOMHBIX YCHITHA.
Ecmm CITyCKaeMBIiH ammapar TIPU3EMITUTCS, CKa-
KeM, Ha  CKaJbHBI  BBICTYI, TO OH HE  CMOXET
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HaJ1aIuTh CBA3b C 0p6I/ITaHLHOﬁ CTYIICHBIO. K cya-
CTbIO, 9TOro HC IPpOU301LIO. Pa3yM6€TC${, npeamno-
JJaracMabIC MECTa JUIS moCaaKu N3yYdaJInuCh Cco BCcel

TIIATETBHOCTHIO; nepen pa3zaeneHueM opOuTaIbHas
ctynens  «Bukwmara-1»  mepemanma Ha  3emimo  ¢oTo-
rpaduto CKaJIMCTOU dbopmaryu c HEOOBIYHBIMU
spdexkramMu  cBeta M TEHH, CO3/aBaBIIMMU  3ara-
JIOUHOE nojgobne YEJI0BEUECKOTO IMna (aeTpynHO
ObLIO0 IpeacKa3aTh peaxIuio BCEBO3MOXHBIX ap-
JIaTaHOB).

O6a «Bukunray COBEpPILIWIN MSTKYIO MOCAJKy.
OmuH  mpuzeMiMicss  Ha  «30JI0TOM  paBHUHE»  XpH-
cemga, a JApyroi — B Ooijee  CeBepHOH  paBHHH-

HOW  MECTHOCTH C  HENOAXOAAIIMM  Ha3BaHHEM  YTo-
mus. C  moBepxHOCTH  ObUT  coOpaH  Marepuai, — BIIO-
CIICACTBUA MIPOaHATM3UPOBAHHBIN Ha 6opry 30H-
Ja, TOCle  4Yero  pe3yiabTaThl  ObUIM  TNEpedaHsl  Ha
3eMo.

MapcuaHckass ~ XMMHSL  OKas3ajlaChb ~ JOBOJIBHO — HEO-
ObIYHOM, HO  HUKaKMX  CJEIOB  OpPraHMYECKOM  KH3-
HU Tak # He Obulo OOHapykeHOo, TMO03TOMy celdac
Mapc cumraercsi CTEpWIBHBIM MHpPOM. MBI HE  MO-
JKeM ~ CcKaszaTb  Oonblle, TIIOKa HE  IONUIEM  HOBBIH
ABTOMaTHUYECKHUI 30H], CIIOCOOHBII JIOCTaBUTh Ha
3emmo  o0Opa3ubl  MapcuaHcKod — mouBel.  Ecth  pe-
anpHas ~ BO3MOXHOCTb, YTO OTO Tpou3oWpeT B  Omu-
JKaWIIne HECKOJIBKO JIET.

Xorss Mapc wHaxoauTcs Ommke K Ham, ueM Jirobas
Ipyras — IUlaHeTa, 3a  HCKJIIOYeHHeM BeHepel, ero He
IIPOCTO  «HaOMIO#aTh» B HOAPOOHOCTSX, Tak Kak B

MaJICHbKUH TEJIECKOII elBa U MOKHO YBUJIETH
YTO-TO, KpOME TOJIAPHBIX IIANOK W  OCHOBHBIX  TEM-
HBIX o0JiacTen. OnHako BJIaCIIbIIBI oouee MOIII-

HBIX HUHCTPYMCHTOB MOryT BBIIIOJIHATH O4YCHb 110-
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Je3Hylo  paboTy, Habmrogas 3a  W3MEHEHHEM  IOJp-
HBIX [IANOK, a T[JaBHOE — CIeAs 3a  JBIJKEHHEM
00JIaKOB U MBUIBHBIX OYPb.

Y Mapca ecTb JABa CIOyTHMKA, OTKpPBITBIX  Aca-
¢dom Xomrom B 1877 ro;my. Ounm HasweBatoTcs  Do-
6oc u [eiimoc (Crpax wu VYxac), Kak 3BaJM JBYX

CIIyTHUKOB MH(}OIIOTHYECKOT0 Gora BOWHBI. O6a
CIIyTHHKA KpOLIIEYHbIE u UMEIOT ACHMMETPUYHYIO
bopmy; HAUOOJBIINH JIuaMeTp doboca COCTaBJISIET
meHee 20 Muib, a Jletimoca — meree 10 Muiib.

®dotorpadumy, 0Ty 4EHHBIe c «BukuHTOB» u
«MapuHepoB», MIOKa3bIBAIOT, 4TO MIOBEPXHOCTh
CIIyTHUKOB MIOKpPBITa KpaTepamH. Cambrit KpyI-
HBIN Kparep Ha ®oboce, Ha3BaHHbII KpaTepoMm

Ctukan (30 Obuta  AeBUYbs  (amMuuus  KeHbl  XOJ-
Ja), paBeH  OJHOW  4YETBEPTH  JUaMeTpa  CIyTHHKA,
TaKk 4YTO ecad OH o0pa3oBaics B  pe3yibTare MeTe-
oputHoro  ypapa, To @obocy  yrpoxamsa  OIAacHOCTbH
pasJieTeThcs Ha MEJIKUE KyCOUKH.

®oboc wm  JleiMoc  HaxXoOmATCA  O4YEeHb  OJM3KO K
Mapcy. @®oboc mBwxkeTcda 1O OpOUTe HAa  PaCCTOSHHUH
mume 3600  Muap  OT  TOBEpXHOCTH  IJIAHETB U
ormbaer ee 3a 7 wacoB 39 wmwmmyr. Jns wmapcuan-
ckoro HaOmojaTens OH  BOCXOAMUT Ha  3amaje, Iie-
pecexaer Hebo c TOJIOBOKPYKUTEIBHON CKOPOCTBIO
W 3aXOOWT HAa  BOCTOKe Jimmb  d4epes 4,5  daca.
Hoybto oT Hero Majo T1oJb3bl, Kak OT HCTOYHHKA
CBETa, W OH 4YacTo 3aTMeBaeTcs TeHblo Mapca, a
TaKke  IIepeceKaeT  COJNHEYHBIH  JUCK  Ooiiee  THICAYH
pa3 B rom (B CpeAHEM TaKoe€ «3aTMEHHE»  JUIUTCS
He Oomee 12 cexynm). Pacuersl  TNOKa3BIBalOT,  UYTO
opobuta  doboca  HecrabumbHa. OH  JIBWXKETCS  BHU3
0  MEUIEHHOM  CHHMpajJd W BIIOJHE  MOXET  pyX-
HYTb Ha IaHeTy npumepHo yepes 40 000 000 ner.
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Heiimoc  (pacmoyio)keH ~— Janmbllie W OCTaeTCs  Haj
MapCHaHCKHIM  TOPHU30HTOM B  TEYEHHE JBYX C  IIO-
JIOBUHOW  «JIHEH», HO ero (a3sl HEBO3MOXHO  yBH-
JIETh ~ HEBOOPY)KCHHBIM  TJIa30M, a  KOJHYECTBO  CBe-
Ta, KOTOpO€ OH OTOpachlBacT Ha MAapCHAHCKYI  TIO-
BEPXHOCTh, €IBAa JIX  MOXET OBbITh  OOJBIIAM,  YEM

CBET Benepsr JuIst 3€MHOT'0 HaOroaTens. B
ommune ot @oboca, OH uMeeT CTaOWIBHYIO  Op-
oury.

Ocraercs Majno CcoMHeHMH B ToMm, uto Poboc u
Heiimoc ~ sBisiroTcss  ObiBmuMm —— actepoumamu. C HUMH
CBs3aHA JIOBOJBHO JIFOOOMBITHAsT UCTOpUsA. B 3HaAMEHH-
ThIX «IlyTemecTBusx I'ynnusepay» JxoHaraH
Cudr moBemam O TOM, Kak acTPOHOMBI Ha  JieTa-
omeM  ocrpoBe  Jlamyra — oOHapyxuiu  JBa  MapcH-
AQHCKMX  CIyTHUKA, OIWUH W3  KOTOPBIX HMEI  opou-

TaJbHBIN nepuon KOpo4e OJHOTI'O IJIaHeTapHOIr o
THSD).
BHOCJ’IG}_ICTBI/II/I KOMMCHTATOPbI YXBAaTUJIUCh 3a

9TO  ONMCaHWE W  CTajdM  yTBepXkaarh, Oyaro  Ceudr
BCE 3HaI O cHOyTHUKax Mapca eme B TO  Bpewms,
KOrja HE  CyIIECTBOB&IO  JOCTaTOYHO  MOIIHBIX  Te-
JeckomoB, 4roObl  yBHAeTh HWX. Ha  camom  nere,
ecTb OfHO TIpocroe oObicHeHHe. Y  Benepsl BooOme
HET  CIyTHMKOB, Yy 3eMiId OAWH  CHOYTHUK, a Yy
crepyromero  3a  Mapcom  Ommrtepa  memblx  4eThIpe
coyTHHKa (M3BECTHBIX B TO BpeMs); TaKk pa3Be Mo-
xer Mapc oOoHTHCH  MEHbLIE YeM  JABYMsS  CITyTHH-
KaMu?

Vaxe pa3pabaTbIBarOTCs IUIaHBbI OTHPaBKH nep-
BOM  muimotupyemModl — skcmenumuu  Ha  Mape, u, 1o
HEKOTOPBIM  IPOTHO3aM, OHa  MOXET  COCTOAThCSI  HE
no3aHee 2020 roma. Bo3MmoxkHO, 3TO  3BY4MT  CHIHMII-
KOM ONTUMHUCTHYHO, HO 0  KpallHEl  Mepe  Mbl
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yBepeHbl, uro Mapc Oyner mepBoii mianHeroi  Con-
HEYHOM  CHUCTeMbI, KyJa CTYNUT  4eloBedecKas  Hora,
U HE HCKJIIOYEHO, 4YTO «IEpBbI uyenoBek Ha Map-
ce» yxke mosBWICS Ha cBer. llyremectBue Ha Mapce
ceifuac Kaxercs ropaszio MeHee HernpaBaonoa00-
HBIM, 4eM myTemectsue Ha Jlywy B  koHume Brto-
pO¥ MUPOBO BOWHBI.

Tem  BpemeneM  Mapc  OTKpBIT Ui U3y4YEHMUS.
CMoTpuTe Ha HEro B TENECKON, KOrAa y Bac ecTb
BpeMsi M  BO3MOXHOCTH sl HaONIOJCHUWS; Bbl  YBUIU-
Te Oenble MOJSPHBIE JIBJBI, TEMHBIE O00JacTH W OX-
psAHBIE  TYCTBIHM. BBl Takke MoOXeTe  yBUAETH  00-
Jaka, HO, YyBBl, He Haligere Ha Mapce  HHKaKHX
KaHaJIOB.



: 1C

BHELUHWE NNAHETbI

Hanmexo 3a opOutoii Mapca ©  TJaBHBIM  IOSICOM
acTepouioB MBI BCTpedaeM YeThIpex TUTaHTOB:
Onurep, Carypn, VYpan wu Henryn. HWx wyacto 006-
Cy)KIaloT ~ BMECT€, M BO  MHOTHUX  OTHOIIEHHUSAX  3TO
jJornyHo, xotrs mnapa FOmutep —  CaTypH  CHIJIBHO
omiinyaercas oOT mnapel Ypan — Henryn, wu  kaxnas
IJIaHeTa obnamaer COOCTBEHHEBIMU YHUKaJIbHBIMU
XapaKTePUCTHUKAMHU. Pazymeercs, IOnurep SIBJISICTCS
KpyIHeuen IJIAHETOH, 5 KTO-TO Jaxe cKasai,
yro ConHeunas cucrteMa coctour u3 Comnma, HOmm-
Tepa M Kydyku mpoyero wmycopa. Ho k  gpyrum
IJIaHeTaM HE CTOUT OTHOCHTBCS CBBICOKA: JTaxe
Vpasn, HarMcHee MAaCCHBHEIN u3 JTOHU YETBEPKH,
«BECHT» B YCTHIPHAIIIATH Pa3 0oJbIle 3eMIIH.

IOnutep, Ha3BaHHBII B  YeCTb  BEPXOBHOTO  OJIUM-
THICKOTO 00JKeCTBa, SIBJISICTCS HAaCTOSUM BEJIU-
KaHOM [0  IUIAaHETapHBIM  MepKaMmM, HO  HHUKaK  He
«3BE3/10H-HeyJauHULIEeH, Kak paHee npearnoJara-
mock. OOBIMHAs 3Be3a CHSCT W3-3a  SIEPHBIX  peak-
IUHA, TPOUCXOJANIMX T[IyOOKO BHYTPM Hee, Kak Yyxke
TOBOPUJIOCH B rjaBe, MOCBSILIEHHOMI ComnHiy. Jnst
3ammycKa reJIMeBO-BOIOPOAHON peakuuu TeMIiepary-
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pa nmomkHa gocturath 10 000 000°, wHO FOmwmtep,
HECMOTpPsST Ha CBOM pa3Mephl, BCE K€ B THICIYy pa3
menbiie  CojHIa, W  TeMmmeparypa B €ro sjape He
MoxkeT mpeBbmmare 50 000° (Bo3moxkuo, 30 000° Oy-
ger  Oosee  TOYHOM  OIIEHKOW).  DJTOro  COBEPILEHHO
HEJAOCTATOYHO JUIA  Hadaja  SACPHOH  peakuuu;  4TOOBI
Onurep cram 3Be3moil, ero Macca JIOJDKHA — yBeEJHU-
YUTBCS, 110 MEHbLIEH Mepe, B AECATKH pa3.

OpnHako Onutep JIeHICTBUTENIBHO U3IIy4aeT
Ooyiplle  JHEPrUM, YeM  MOXHO  OXHJaTh, €CIU  Obl
OH JIMIIb  OTpakal  cojlHeuHele Jyud. Ecte  1Ba

BO3MOXKHBIX OOBSICHEHUSI 3TOr0 (heHOMEHa.

IMap  KOnumrepa  MOXET  MOCTENEHHO  CXKUMAThCH,
BBICBOOOXK1ast I'PaBUTALIMOHHYIO SHEPrHuIo, HO CKO-
pOCTH ~ CXKaTHs  CIMIIKOM Maja, H e¢  HEBO3MOXHO
m3meputb ¢ 3emum.  OpHako — Oosiee  BEpOSITHO,  YTO
Omutep mpocto He  ycmen — pacTepsaTh  BCe  TEIUIO,
npuoOpeTeHHoe  BO  BpeMsi  00pa3oBaHUsl W3 COJIHEY-
HOH TYMaHHOCTH B TEpPHOA MEXIy IMATbIO M dYe-
TBIPbMSI MIJITHAPJIaMH JIET Ha3al.

IMocmotpure Ha  lOmurep B Tenmeckonm — (maxke B
Xopommid  OMHOKIb), M BBl  YBUJIUTE  HKEJITOBATHIH,
clerka CIUTIOCHY THIH JICK, nepecedeHHbIH TEMHBI-
MU MI0JIOCaMH, KOTOpBIE Ha3bIBAIOTCSA o0ayHBIMU
MOsICaMHU. VYmnomennocts  lOmurepa  mmeer  mpoctoe
0oOBbsICHEHHE.

XoTd  IONHUTEpUAHCKUM  «roa» moyrh B 12 pa3
JUIMHHEE  Hallero, IUIaHeTa  Bpamaercs OYeHb  OBICT-
po, u gneHb Ha IOmnurepe paMTCA MEHee JIECATH  4a-
coB. Kak um B cmyuae c¢ ConHueM, 3aech MBI HMe-
eM JIeJ10 c muddepeHranbHbIM BpallleHHEM.
CpenHuil  »’KBaTOpHalbHBIM  mepHoj  paBeH 9  yacam
50 wmunyram 30 cekyHaamM, a B  OCTaJbHOW dYacTu
IUIAHETl OH IPUMEPHO Ha MATh MHHYT JOJbIIE, HO
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OTJICJIbHBIE 3JIE€MEHTBI IOnurepa UMEIOT cobcr-
BEHHYIO CKOpPOCTh BpalleHUss ¢ JIpeH(yoT 10 IMHupo-
Te. OKBaTOpUaNbHBIE pEeruoHbI OTYETIIUBO BBIITyK-
Jbple: OUaMeTp IO OJKBaTopy cocraBisger 89 420 wmus,
B TO BpeMsi Kak IOJSIPHBIA  JUAMETp  COCTaBIISIET
mume 83 100  muns. (Kcratn,  pasHuma  Mexmy
9KBaTOPHAIBHBIM u HOJISIPHBIM JUaMeTPOM 3emaun
cocraBiser 27  MWIb, HO 3eMJsi, B  OTJIWYHUE  OT
Onmrepa, sBIIsI€TCS TBEPABIM TEJIOM.)

O4eBUAHO, UYTO MBI  MOXEM  BUAETh JIMIIb  Ca-
MBIH BEpXHUIL cinoit IONIUTEPUAHCKUX 00JIaKOB.
Korma  Mpl  mbITaeMcst  WccIeqOBaTh  HIDKHHE  CIIOH,
HaM  [OPUXOAUTCA TMOJIAraThbCs HA  TEOpPETUYECKHE  3Ha-
HUS.

Jlume B 1920-x romax OBUIO  OKOHYATEIBHO  yC-
TaHOBIEHO, uTo IOmurep He  sABIAETCS  KapIMKOBOM
3BE3M0M. CornacHo COBPEMEHHBIM MOJIEJISIM, OH
UMeeT ropsdee SApo, Ooratoe  JKene3oM M CHJIMKAaTa-
MH, OKpPYXCHHOE  MOIIHBIMH  CJIOSMH  JKUAKOIO  BO-
noposa. Bonmsu sanpa naBineHne Tak BEIUKO, YTO

YnnouweHHoctb KOnutepa
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BOJIOPOJ npuoOperaeT XapaKTePUCTHKH MeTasia,
HO  BBIIIE OH  MEPEXOAUT B  JKUJIKOEC  COCTOSHHE.
Han otuM  cinoem  pacmonoxkeHa — «armocdepa» — MOII-
HOCThIO He MeHee 600 wMuiab, XOTS KOrga HUMeellb
meno ¢ Takod  maHerod, kak  lOmurtep,  Henerko
pasoOparbcs, rae  3akaHuuMBaeTcss — arMocdepa M Ha-
YHHACTCS ~ OCHOBHOE  TEJNO  IUTAHETHI;  I[Epexon  JOJ-
KCH 6I)ITb IIOCTCIICHHBIM.

Ilo Bcelt  BuUAMMOCTH, BEpXHHE  OOJlaka  COCTOST
U3 aMMHAYyHOro Jbaa. [log HHMH  PACHOJOXKECH  CIOH
rujpocyibuaa  aMMOHUSL —  PE3KO  MaxHyIIero  Be-
mIecTBa,  COCTOSIIETO W3  aMMHaka H  CEpOBOIOPO-
ma. Eme T1hoy0Oke  HaXoawTcs — CIIOW  NEASHBIX — KPHC-
TaJIOB  WIA  JaXe BOAbI C  JIOBOJIBHO  IPHUEMIIEMOM
IO 36MHBIM MEPKaM TEMITCPATyPOH.

Pazymeercs, armocdepa FOmmrepa coctouT B OC-
HOBHOM u3 BOJIOPO/IA, KOTOPBII o0pasyet Ooee
80% maccsl minaHeTsl. CrieKTpaibHbIN aHATN3

ATtmocdepHblit crioit

CunukaTtHoe s1po

MeTanandecKkui
BOJOPOX

MonexkynasapHBIi BOLOPOJ

CrpykTypa lOnurepa
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[OKa3bIBAET HAJIMYKME BOJOPOIHBIX COCTUHEHUIH,
TakMX, Kak MeTaH M  aMMHaKk. BTOpelM  BaKHEM-
IIMM  KOMIIOHCHTOM  IONMUTCPUAHCKON  aTtMochepbl  sB-
JII€TCS TeNuil.

3HaMEHUTbIE TEMHBIE noJiroca ONPEIEIIAIOT 00-
muk  KOnwurepa.  Heckonbko  4YeTKMX  MOACOB  MOKHO
BUJETh Jake B OYeHb cinalwlii  Tenmeckon. Ha  pu-
CyHKe (CM. HHKeE) T[OKa3aHa  OOMICTIpHHATAs  HOMCHK-

JaTypa. CeBepHbIit SKBAaTOPHAIILHBIN osiC BCEraa
XOpOouIo 3aMETEH; FOJKHBIN SKBaTOPHUAJIbHBIN osIC
OTIMYaeTCA GonbiIeit HU3MEHYHUBOCTBIO u HHOT/a

ucue3aeT Ha  KOpOTKME  HMHTepBaibl.  OOnmacth  Mex-
Iy OTUMH JIByMs TIIOsicaMM  Bpamiaercs ObICTpee BCEro
n HaspiBaercss Cucremoit I, B TO BpemMs Kak oc-
TaJIbHas 4acTh IaHeThl oopaszyer Cucremy II.

Kpacuoe mar

10.10. ymepennas 30HaZe e S —

— 10.10. ymepeunslii nosic
FO. ymepennas sonafeme o o e T \ ymep

10. ymepennslii nosic
10. Tponuueckas
30Ha

8 OKBAaTOPHATbHBII
nosic

DxBaTopuagbHaj Prsaropuansuas

30HA nojuoca

>, DKBATOPHATbHBII
nosic

C.tponunueckas
30Ha

CeBepHBIi MONSPHBII PETHOH
HomeHknartypa lOnurepa
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Hapsgy ¢ nmoscamu u©  SpKMMM 30HaMUd Ha  JIMC-
ke FOnmrepa  BUAHBI  TOYKH, Ma3Kd ©  (PECTOHHI,
OONIPIIMHCTBO ~ KOTOPBIX ~ 3aMETHO  MEHSEeT CBOW  00-
JIMK YK€ Yepe3 HECKOJIBKO 000POTOB IIJIaHETHI.

Hawubonee W3BECTHOU 0COOEHHOCTBIO IOmurepa
spisiercst  bonmbimoe  KpacHOe — TATHO,  BIIEPBBIE  OTMe-
yeHHoe B XVII Beke ® Cc Tex TMOp HU3ydaemoe
acCTpOHOMAaMH. Ero HauOoNbIIAsT  JJTHHA COCTaBJISICT
30 000 w™unp mpu mwmpuHe 6000 MuAB, TaK  YTO
TUIOIIA/b €r0 MOBEPXHOCTH MPEBBILIAET 3EMHYIO.

Bpemenamu  KpacHoe msATHO  HMMeeT  4EeTKO  BBbIpa-
JKCHHBI ~ KpacHBIi  OTTCHOK, a WHOTJa KaXeTcs  ce-
poBateiM.  Jlaxke B XYANIMX  yCIOBHAX  HAONIOICHHS
€ro  MOJIO)KEHHE  MOXXHO  YCTaHOBUTh 1o  nedopma-
OUU  TPaHWI[ TNPUMBIKAIOIKAX  TOosicoB. [IaTHO  crerka
npeiipyer 1mo  jmoirore, HO €ro  MIKMpOTa HOYTH  HE
MCHSACTCH.

Jlo moneroB  aBTOMAaTW4YeCKMX  30HIOB  HHKTO  HE
3HAI  TOYHO, 4TO npeacraBiasier  coOou Bosnbioe
KpacHoe TSITHO. Unes 0  pacKaJeHHOM ByJIKaHe,
BO3HECIIEMCST ~ Haja  Toimed  oOmakoB,  Obula  JIaBHO
OTBEprHyTa,  HO  4YacTO  YTBEPXKAAIOCh,  4YTO  IIATHO
SIBIIICTCSL  IUIOTHBIM ~ WJIM  TIONYKHIKAM — TEJIOM,  IUIa-
BalOI[MM B  IUIOTHOM  atMochepe IOmmrepa wu  Bpe-
MEHHO MCYE3aroNIUM 32 00IaKaMH.

Bbnaromaps MOJTY4EHHOH nHdopmMannuu Tenepb
MBI 3HaeM, 4YTO TIIITHO — 9JTO INTOPMOBas 30HA, CTa-
OMIIBHBIN (eHomeH IOMUTEPUAHCKOM «TIOTOABI».

OHo Bpamjaercs NpPOTHUB 4YacOBOM  CTPEJKH 3a  Iepu-
on 11 pmHel u  oKka3bIBaeT  3HAYUTEIbHOE  BO3JEH-
CTBHE Ha TIIpolecchl, npoucxojsamme B HOkHOM  mO-
nymapud  lOmurepa.  Ilger  mnsatHa g0 cMx  HOp
IpeACTaBiIsieT  CoOOM  ONpeAeleHHYO  3araiky, HO OH
MOXeT OBITh 00yCIIOBIICH COeANHEHUSMH (ocdopa.
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IOmurepnanckas  xumust ~ BOOOIIE — HM300WIyeT — SPKUMU
KpacKkamMH, KOTOPBIX  HET Ha  JPYIHX  IUIAHETaX-TH-
TaHTax.

B wrome 1994 roma  mpou3onuio  IpamMaTUyecKoe
coobiTne:  komera Illymeiikepa —  JleBu-9  Bpesanach
B IOmurtep. Komera wumeer Takoe Ha3zBaHue, IOTO-
My YTO OHa Oblla  JEBATHIM  OTKPBITHEM,  CJICJIaH-
HbIM  COBMECTHO  JByMs  NPO(ECCHOHAIBHBIMH  acTPO-
HOMaMy, IO mxurOM u Kopomnaiin [Tymetikep, u
omuuM  smoburenem, JpBumom  Jleu. Ee  sagpo  yxe
OBUIO  pPacKOJOTO BO BpeMs IEPBOTO  OJHM3KOTO  MpO-
xoga wmmMo Ommrepa ®W  pacmaiock  Ha  IIETIOYKY
W3  BaANATH C  JIMIIHAM  (ParMEHTOB,  ITOOYEPEIIHO
yhoaBIIMX HA  NOBepXHOCTh  FOmurtepa Mexay 16 wu
22 uronsi.

Pasymeercs, aCTPOJIOTH M TOpeicKasaTend  KOHIA
cBeTa  TMOMHSAUIM  KpWK, ob0emas  CKopyro  rubenb U
paspylieHue, a ACTPOHOMBI rajiajim, yaacTcs hiovt
UM BoOOmE  yBHIACTh KaKWe-TO  IOCIEACTBHA.  Bmpo-
9eM,  pe3yNbTaThl  yAapoB  OBUTM  BeChbMa  3pEIHUII-
HBIMH, ¥ B TCUCHHE HEKOTOPOIO  BPEMCHH  OOJHK
IOmurepa cram  moYTH  HE3HAKOMBIM — € YEPHBIMHU
MSITHAMU B TIOJISIPHBIX obmactax  HOxHoro MoJTy-
mapus, rae ymaaum — (parMeHTHI  KOMEThl. B armoc-
¢depe TwraHeTsl  OymieBaim  Oypw, HMHOTIAa Ha  IUIO-
1[4, IPEBHIIIAIOIICH 3EMHYIO.

[MonanoOsaTcss  TOHBI, YTOOBI  TOJHOCTHIO  IPOAHANH-
3UpPOBAaTh  pPE3YNbTaThl  CTOJIKHOBCHHSA W YXKE  IOIy-
YCHHYTO HHPOPMAIIUIO 0 cocTraBe IOITUTCPUAHCKIX
00J1aKOB. Hecomuenno, moT00HBIC COOBITHS MHOT'O
pa3  TOPOWCXOIWIM B  TIPONUIOM, HO  BIIEPBBIE  «cCa-
MOYOMHCTBO  KOMEThI»  MOXXHO  OBUIO  Ha0mojgaTh B
peallbHOM  BpPEeMEHH, MW  MCHS  O4YCHb  yJIWUBUT, CCIH
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MBI  YBHJMM  4YTO-TO IIOXOXKee B  Omkaiiiiem  Oy-
JTyHIEM.

B 1950-e romelt ObuIO  OOHapyxeHo, uyro lOmnu-
Tep  SBJIAETCS  HCTOUYHUKOM  paauoBoiH.  CyluecTBoBa-
JO  HeracHoe  yOexIeHue, 4TO  IUTaHeTa  JOJDKHA
o0nagath  CHJIBHBIM  MarHUTHBIM  TIOJIeM, HO  Jieii-
CTBUTENIPHO  HajexkHas  uHQopmauuss  Oblla  IOJydeHa
mume  nocne  3anycka  «lInoHepoB» u  «Bosmxe-
poB».  3ouael  «[lmomep-10» u  «lIuomep-11»  Obum
3amymensl B 1972 w1973  romax W MHHOBaJIH
Onutep nocie MOYTH JIByXJIETHETO Ty TENIeCTBUS.
Xorss wmx wMuccus Obima  ycremHoH, «Boskeps»  3art-
MUIM €€ HEeCKOObKO JeT cmycTa. HMmenHo ot «Bo-
SIDKEPOB» MBI THONYYWJIM  OONBUIYIO  4acTh  JIETallb-
Hol uHpopmMarmu o FOmmTepe.

«Bosmxep-2»  craproBan 20  asrycta 1977 roma
n MuHoBan IOmurep 8 wmrons 1979 roma Ha pac-
crosaun 440 000 wmwmib. «Bosypkep-1»  Hauam  cBoe
IyTemIeCTBUE  HEMHOro  Mo3aHee, S5  ceHTsiOps 1977
roga, HO Jeren 1o Oolee  SKOHOMHOMY  MapuIpyTy
n npomen wmuMmo IOmmrepa 5 Mapra 1979  roma
Ha  MHHUManbHOM  paccrossHuun 217 000 wMune.  Oto
ObUIO  HEMHOTO  pHUCKOBaHHO, Tak  kKak  «[InoHepsm»
HOATBEpAMAN  Hanuuue  Ha  lOmurepe  30H  CHIIBHOM
paauanuy; COBEpPILEHHO OUYEBUJIHO, 4TO mro0oi
Oe3pacCyqHBI ~ acTPOHABT,  KOTOPBIH  TNPHONM3UTCA K
HEBUHHBIM  IONHUTEpHAHCKUM  oOyiakaM  XoTs  Obl  Ha
paccrossame 100 000 Muip, TOTHOHET OYCHb  OBICT-
poH M  MYYMTENbHOW CMEpPThIO OT  JydeBod  Oomes-
HU. O06a «Bosmxepa» ObLTH 3aMporpaMMHUPOBAHBI
Ha MaKCUMAaJIbHO OBICTpBIi obuer 9KBaTOPHAIIb-
HBIX ~ PETHOHOB  IUIAHETHI, IJIeé  ONAacHOCTh  Hauboliee
BEJHKA.
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Boun MIPOBEJICH TIIATETbHBINA aHaJH3 00J1aKOB,
MOATBEPAMBIINIM  yX€  MMEBIIYIOCS  MOJAENb  BHYTPEH-
Hero crpoeHuss  IuaHeTrsl. CTajlo  COBEPIIEHHO  SICHO,
yro HOmmrep mpexacraBnsier cobOH  MHpP  Xaoca:  TaM
OyIIyIOT HECKOHYaeMble Tpo3bl C TIpOMaMH M MOI-
HUSIMU.

Ha  nHouHOif  cropoHe  IuIaHEThl  OBIIM  3aperucT-
PHPOBaHBI MHOTOYHCIICHHBIE 3apHULIBI. Bonee TO-
ro, «Bosmxeper» mokasanmu, uyro |y IOmnwurepa ects
KONIbIIA, XOTS OHHM  TEMHble, HEYETKHE W  HHUYYTh
HE  HANOMMHAIOT  BEJIUYECTBEHHYI0  KOJBLIEBYHD  CHC-
Temy CatypHa.

Crenyromee «CTOJIKHOBEHHEY c IOnurepom
9300 PYKOTBOPHBIM. 30HA «Tamunei» CTapToBaJl
17 oxrsa6ps 1989 roma ®m 1O JOBOJNBHO  3aMBICIIO-
BaToMy  Mapmpyry  goctur  lOmumrepa 7 nexaopst
1995 roma. Ammapar coOCTOsJ W3 JBYX 4acTed, op-
OWTaNbHOM  CTYMEHM W aTMOC(EpHOro  30HIA,  KOTO-
psle pa3zeNnuIuch 3aJ10Jr0 JI0 HpUOBITHSL. 30HA
Norpy3wics B  IONUTEPUAHCKHE  o0Jaka Ha  CKOPOCTH
G6omee 196 000 wmunp B 4Yac W HepegaBajl  CHTHAIBI
B TedyeHHe 57 MHUHYT, IIOKa HE OTKasajla aBTOMa-
THKA.

VY4eHble  CTOJKHYJIMCh € HECKONBKMMU  CIOPIpPH-
3aMu, TJIaBHBIM u3 KOTOPBIX ObLTO OTCYTCTBUE
OKHJIaeMOro  BOAHOro  cjos. Tem  BpemeHeM  oOpOH-
TasbHas ~ cryneHb  «lamwes;»  mepenuia Ha  3aMKHY-
Tyl0o OpOMTY  BOKpPYr IUIaHETHI W  Hayaja  mepeja-
BaTh uH(popManuio He TONBKO O camoM lOmwmrepe,
HO HW O €ero CHyTHHKaX, KOTOpblEé OKa3aJHCh eIle

Ooutee WHTEPCCHBIMU 00BEKTaAMU, yeM mperoara-
JIK ACTPOHOMBI JI0 Ha4yajaa KOCMHUYECKOU 30X H.
Tannneﬁ (¢]0) CBOUM l'[pI/IMI/ITI/IBHI)IM TCJICCKOIIOM

HaOmoman  dYeTelpe  TJaBHBIX  chmyTHuka  lOmutepa B
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1610 romy, TOSTOMY OHM U3BECTHBl KaK  «CIIyTHH-
ku Tlamunes», XoTda Ha camMOM Jielé HE OH IIEPBBIM
BHIAEN WX B  Teneckom. [lampMa  mepBEHCTBa  NpH-
HAJJIEKUT €ro COBPEMEHHUKY Cumony Mapuycy,
KOTOpbli M Hazgan  coyrtHuku: Mo,  Espoma, Ta-
mumen u  Kamwmcro*. OHu  BugHbel B JIIOOOH  Tee-
CKOIl, a TakkKe B XOpOWMH OWHOKIb, HO JIOOU C
JIEHICTBUTENIBHO OCTPBIM 3peHreM MOTYT YBUIETh
lannMen  HEBOOpY)KEHHBIM  IJla3oM; OH  ObUI  OIM-
caH  JpeBHekuTaiickuM  acTpoHomoM [Tamp Jla  eme
B 364 rogy 1o H. 2.

Bce TJIaBHbBIE CIIyTHUKH UMEIOT ITaHETapHbIe
pa3Mepsl. I'anumen u Kanmucro 3HAYUTEJIBHO
oonmpme  Hamedt  Jlyme, a [amumen  maxke — Oobime
Mepkypusi, MeHee MacCUBEH U HE  HMeeT  CIIeAOB
atMocdepbl. Mo HemHoro kpymuee Jlywe, a  EBpo-
I1a HEMHOTO YCTYTIaeT eif B pa3mepax.

HJo  momyuenwss  wmHQOpMAIM ~ OT  aBTOMATHYECKHUX
30H/I0B CyILIECTBOBAJIO HETJacHOoe yoexaenue, 4TO
«cnytHukn  [anmnes»  mpencraBiasior  coOoM  MHEPT-
Hble  JIelsHble  Tela, IOKPBITBIE  KpaTepaMH U CO-
BEPILEHHO 0e3)KM3HEHHBIE. ITo OTHOLICHUIO K
Kammcrto wu Tanumeny 93To  J0CTaTOYHO  BEpHO,  HO
EBpomna OKa3ajach TJIaJIKOH, KaK OMITBSAPIHBIN
map, CO  CTPAaHHBIMM  MEJIKUMH  TpeIlMHAMH,  IPEB-
paljalomMMU €€ IOBEPXHOCTh B HACTOSINMH  KOI-
Map s Kaprorpada. IIpoumcxokmeHwe — 3THX — Tpe-
IMH  OCTaeTCsl  HEACHBIM.  DBbUTM  BBIABMHYTBI  Mpen-
MIOJIOKEHHUs, YTO MOJ  JIEASHOM  IOBEPXHOCTBIO  MOXKET
HaxOJUThCS  OKeaH JKUAKOH  BOABI C  MPUMHUTHUBHBI-

* JeiicTBurenbHo, Mapuyc ypuaen cnyTHuku 3a 10 gueit go I'a-

nuies, HO He NpUAal yBUACHHOMY 3HAUE€HUS, IPUHIB UX 3a NPOCTHIE
3Be3abl. [anuiieil ke cpa3sy uAEHTHGULMPOBANT HMX KaK CIYTHUKHU
IOnurepa. — Ilpum. pen.
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MU (1)OpMaMI/I JKHU3HU, HO BCC 9TO OpeaACTaBIACTCA

MaJOBEPOSITHBIM, i EBpomna IIOKa XpaHUT CBOH
TalHEL

Eciu EBpona o3amaumBaer Hac, To Ha Mo mpo-
HCXOJISAT IIONCTHHE JpaMaTU4YecKue COOBITHSL. 3nech
MBI HMEeM KpacHyIo CEPHUCTYIO MIOBEPXHOCTD c
OypHO M3BEPrarouuMUCs BYJIKAHaMH. Kro-To CKa-

3aJ], 4YTO IoBepxHocTh Mo  moxoxka Ha  HTabsHC-
Kyl0 THIIy: TaM €CThb OOIIMpHBIE JIaBOBBIE TONSA U
ropsyMe  JKepia  BYJIKaHOB €  KaJpJepaMH,  HaroJj-
HEHHBIMU yepHOU JIaBOH, U3Beprarouiencs npu
Temnepatype npumepHo 350°, d9Yro Ha  COTHH  Ipa-
JIyCOB BBIIIIE cpenHen TeMIIepaTypsbl MIOBEPXHOCTH
conytHuka. Cynsd mno BceMy, J1laBa COCTOMT M3 pac-
IUTaBJICHHBIX ~ CHJIMKATOB, a HE M3  XKHUJIKOM  cepsl,
KaK MIpeIoIaraioch paHee. W3zBepxeHHBII Mmare-
puan  pacceuBaeTcs 1no opbure Bokpyr Ho. Coyt-
HUK cBA3aH ¢ lOmurepoM  MOIIHBIM  BJIEKTPUYECKUM
mojeM, W  3TO HE  YAWBUTENBHO,  IIOCKOJIIBKY YK€
JaBHO  ObUIO  M3BECTHO, uTo  nosoxeHue Mo  Ha
opbutre  oOka3blBaeT  3aMETHOe  BO3fdeiicTBME  Ha  pa-
nonsirydenne Omurepa.

CrpanHo, uto Mo mposBiIsieT Takyld aKTHBHOCTD,
xors EBporma uM  ocTanbHBIE  CIIyTHHKH  COBEPLICHHO
nHepTtHel.  O¢unmaneHas  TEOpUsl  IJIACHT, 4YTO  BHYT-
penHue  obmactu Mo «pazkiKaroTcs» — TpaBUTALMOH-
HBIM  Bo3gedictBuem  lOmmrepa W JApPYrMxX  CIyTHH-
KOB, TIO3TOMY TaM  MOJJICP)KUBAETCS  BBICOKAas  TEM-
neparypa. W3BeprkeHus MIPOUCXOJAT MIOCTOSIHHO:
oba  «Bosykepa»  3aperucTpupoBaliM  MX, a  cedyac
MX MOXKHO HaOJIIOaTh JjaXke ¢ OpOUTHI 3eMIIH.

Atmocepa Ha Mo  mpakTHHecKH — OTCYTCTByeT  —
CTPOro  TOBOps, €€ BOOOIle Heldb3d CYUTaTh  aTMO-
cepoi, a  TOCKOIbKY  CIOYTHHK  JBIDKETCS  depes
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30Hy  Haubojee  MOIIHOTO  BO3JCHCTBHS  IONHMTEpHAH-
CKoOit paauanuy, ero MOJKHO Ha3BaTh Haunboee
CMEpPTOHOCHBIM MUPOM B COJIHEUHOI cucteMe.

Hpyrue JBEHALAaTh CIIyTHUKOB OUYEHb Masbl.
Amaneres, oTkpbiTas  O. O. bapnapgom B 1892  ro-
oy, Obuta cdororpaduposana «Bosamxepamm. 9to
KpacHOBaToOe aCUMMETpPUYHOE TEN0 c HauOOJIBIINM
JIHAMETPOM 163 MUJIY; OBET MOXET OBITh  00yC-
JIOBIIEH MOTIOIIEHUEM BYJIKAHUYECKOTO MaTepua-
J1a, BBIOPOIIEHHOTO 32 npenens! Mo.

Tpu KPOIIEYHBIX CIIyTHHKA JBUDKYTCS MEXIy
mwianeTod u  opburoit Mo, a 3a Kammucro  ecthb
emie JBe TIpPyOmbl, IO 4YeTblpe CIyTHUMKa B  Kax-
pol. W3 wHux gumb [umanus, auamerpom 156  mub,
nMeeT Oosee UIu MeHee 3HAYUTENbHBIE pa3me-
PBL

UeTblpe  BHEUIHMX  CIyTHHKAa  Bpamjalorcs B TIpo-
THUBOIIOJIO)KHOM HaNpaBICHUU u TaK JIaTIeKH oT
Onurepa, uyro wux OpOUTHI JaXe OTJAJEHHO HE Ha-
IIOMHHAIOT  OKPYXXHOCTH. Her  comHenuii, 4TO  OHH
MPOMCXOMAT W3 TIosica acTepoMJOB W  OBUIM  3axBaue-
Hbl FOnuTepoM B OTAANIEHHOM MPOILIOM.

IOnuTep MPEIOCTaBIACT OnaronatHoe mojge A
HaO 0 IeHN BJIa/IeIbLIaM MaJeHbKUX U cpen-
HUX  TeleckomoB. [3-3a  OBICTPOro  OCEBOro  Bpalle-
HUS IUIAaHETBl MATHA W JpyTHe  OpPUEHTHUPHl C  JIO-
BOJIBHO BBICOKOM CKOPOCTBIO MepeMeIaoTCs o
JUCKY; CIOBUTM  MOXHO  3aMETUTh  YyXKe  depe3  Hec-
KOJIBKO MHUHYT.

CocrtaBuB BpeMEHHOW  rpadyk  TpOXoAa  pas3iind-
HBIX OpUEHTHPOB 4yepes LEHTPAJIbHBIN MepHunaH,
MOXXHO  BBIYMCIMTH HUX  JIOATOTY W NEpUOIsl  Bpa-
IIeHUs; caM  LEHTPaJbHBIA  MepuUAMaH  JIeTKO  OIpe-
JIenuTh Onaroxaps yruromieHHocTH cdepst FOmmrepa.
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OneHkn  AOBOAATCS A0  TOYHBIX  3HAYEHHH  MEHbILE
4YeM 32 MHHYTY.

Jlo HemaBHero  BpeMEeHM HWMEHHO  paboTa  acTpo-
HOMOB-JIIOOHTENEH JaBana HaM camyro JYYIITyEO
HHPOPMAIIHIO 0 MepruoIax BpaICHUS IOTIUTepUAHC-
KX  KOMIIOHEHTOB, M  OHa  IO-TIPEXHEMY  OCTaeTcs
BEChbMa IMOJIC3HOM.

Cneayromum mo  mopsiaky ot Comnna wuper  Ca-
TYypH —  BO3MOXHO, CaMblii  KpacWBBIH  OOBEKT B
HOYHOM He0e.

HeBoopyxeHHOMYy  IJla3y  OH  NpeAcTaBIseTcs  Jl0-
CTaTOYHO  3aypsiiHBIM W HMMeeT OONHMK  SpKOH  XKej-
TOBaTOM  3Be3Abl, Y€  «TYCKJIBIH»  OJlecKk  3acTaBmi
JpeBHUX  Ha3BaTh €€ B  4YeCTb  OOXECTBa  BpPEMEHH
(a Takke orma HOmuTepa W mpeAplAyIIEro  MpaBU-
tenss Ommmma). OpOuranereiii  mepuon  CartypHa  coc-
Tapnser 29,5 roma, W  cheAoBareilbHO, OH  JIBHDKETCS
oueHb  MemieHHo. OauH  pa3  ONpelNeNuB  IOJIOXKe-
HUC IUIAaHEThI, BBl 0€3 0co0Oro Tpyna CHOBa  Haii-
JieTe ee.

Ilo pasmepy wu Macce CarypH ycTymaeT  JIHIIb
IOnmurepy. XoTs OH wMMeeT TOT K€ OCHOBHOH  coOC-
TaB, €CTh HEKOTOPHIC BAYKHBIE OTJINYHS.

O6mass  mrotHoctsh  CarypHa  HWXKE, 4YeM  Jlaxe
IUIOTHOCTb ~ BOJBI, IO3TOMYy HECMOTps Ha  95-KkpaTHoe
MIPEeBOCXOJICTBO B pa3Mepax Haj 3emieil, cuia  TH-
roreHuss Ha nosepxHoctH CarypHa mumbs B 1,2 pa-
3a Gomnelre. Cama MIOBEPXHOCTh rasoo0pasHa, u
[JIaBHBIM €€ KOMIIOHEHTOM SIBIII€TCSl  BOJOPOA, a  OcC-
TalbHas 4acThb arMocepsl B  OCHOBHOM  COCTOMT U3
remus.  [lom  oOmakamMu  HaxomsTCs  TIIyOWMHHBIC  CIIOH
XKHUJIKOTO  BOAOPOJA M,  HAaKOHell, CHUJIHMKaTHOE  SApO
paszmepom HEMHOT'0 GoutbIe 3eMiu. Temneparypa
BHYTpH  daiapa  MoxerT jgocrurate 15  000°, HO BO
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BHEIIHUX CJOAX O0OJakoB OHAa omyckaercs g0 -180°.
Ilosca wu  spkue 30HBI BUOHBI JaXe B  MaJleHbKUH
TENEeCKON, HO OHM XyXe BbIpaXeHbl, d4eM Ha IOnu-
Tepe, M KoHeuHo, Ha CarTypHe HET HHYEro IOXO-
xero Ha KpacHoe msaTHO.

[Tnanera o0yazaeT  MarHUTHBIM HOJIEM, ropasnuo
Oomee  CHJIBHBIM, 4Ye€M 3E€MHOE, HO Jaleko He Ta-
KHMM MOIIHBIM, Kak y FOnutepa.

CatypH  Bpamaercss  OBICTPO, W O3TO  O3HAYaer,
YTO  €ro  JKeNTOBAThI  IIap  3aMETHO  CIUIIOCHYT Y
nomocoB.  Hakinon  ocu  cocraBinser  moutu  27° K
NepHeHANKYIsIpy, 4To Oojpmie, yem y IOmutepa, a
MarHuTHass OCb M OChb  BpallleHUd  IOYTH  COBMa-
JIAI0T.

Penxue  BeIOpochl B atMmocdepe CarypHa — MMEIOT
¢dopmy  Oempix  Touek. JIBa  Takmx  BBIOpoca  OBI-
JI1 OTMEUEHBI B HBIHEIIHEM CTOJICTHH: OJIUH B
1933 rogy  (oOHapyXXeH  ONBITHBIM  acTPOHOMOM -
moburenem Y. T. Xsem), a agpyrod B 1990 romy.
O6a BeIOpOoca  OBUIM  XOpPOWIO  3aMETHBI W MPOJOJ-
XKaIUChb B TEUEHME  JIMTENbHOro  BpeMmeHu. Hecowm-
HEHHO, OHHU ObLTH CIEJACTBHEM  MOIIHBIX  aTMOC-
(bepHbIX MIPOILIECCOB, MPOUCXOJUBIIINX nojt obnay-
HbIM cnoem CartypHa.

Jo cux mop k CarypHy ObuUIM OTHpaBICHBl TpH
aBTOMATHYECKUX 30HA. IlepBrlii u3 HUX, «IIno-
Hep-11», cHagama  muHoBanm  MOmmrep (1974 r1.), a
nanpHeWmmi  momer k  CaTypHy — mpoucxoama — Oosee
WM MEHEe HayAady.

«IInonep-11» nepenan ¢dororpadun XOpOLLEro
KauecTBa,  HO  TIJIaBHBIE  PE3yNbTaThl  MOCTYNUIH  OT
«BosmxepoBy; o0a nojera 3aBEPLIMINCH nopasu-

TeJBHBIM  ycriexoM.  «Bosmkep-1»  commsmines ¢ Ca-
Typpom Ha 78 000 wmwmme 12 HosOps 1980 roga,
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a «Bosmxep-2» TIpoJIeTeN MHMO Ha paccTosIHUU
mams 63 000 mumue 25 aBrycra 1981 roma.  Tlo
KpaifHed ~ Mepe, OIIACHOCTh  pagWanud  ObUTa  ropas-
O  MCHpIIeH, dYeM 1pu cOmmkeHnn ¢ HOmurepowm,
Tak KaK M3BECTHO, 4YTO  paauWanuonHHble 30Hbl  Ca-
TypHa 3aMeTHO ciabee.

Boun IOy 4EHBI MIPEBOCXOIHBIE MaHOPaMHBIE
cauMkn  cpeper Caryppa —  HO  pasymeercsi,  €ro
TJIaBHYIO claBy obecrieunBaOT  KOJbIIA, COCTOSIIIHE

U3  OrPOMHOrO  KOJIMYECTBA  JIEASHBIX  4YacTHI,  Bpa-
IIAIOIUXCA ~ BOKPYr  IUTaHETBl HAa  MaHep  Kpolleu-
HBIX CITyTHUKOB.

Cy1ecTBoBaHHe TBEPJOro WIH KHUJKOTO KOJIb-
na HEBO3MOXHO Jlaxe TEOPETHUECKH, MTOCKOJBKY
OHO BCKOpe ObuIO OBl  paspymeHO MOIIHBIM  TSTOTeE-
HueM CarypHa.

CymiecTByloT  JBa  TIJIaBHBIX  Kojblla, A u B,
OTJEJIEHHBbIE  Jpyr OT Jpyra TaKk  Ha3blBa€MbIM  Jie-
neameM  Kaccunm®, B 4YeCTb  HMTAIBSHCKOTO  acTpo-
HOMa, BIIEpBBIE OTKpbIBIHIErO ero B 1675 romy, B
IMapmxckoit oOcepBaTopHH. v Kaccunu ObuTH
npobmemsr B [lapmke.  ®DpaHIy3ckuii  KOpojb  Ha-
CTauBaJl Ha  TOM, YTO TMpHU  CTPOUTENHCTBE  HOBOM
oOcepBaropun crenxyer UCXOJUTH u3 coo0OpaxeHuiH
APXUTEKTYPHOU MPUBIIEKATEIbHOCTH, a HE ¢dyHK-
LIUOHAJIBHOCTH, M B  pe3yiJpTare  HOYHOe HeOO  BO
MHOTHX MecTax 3aCIOHMIN HMpUYYJIUBBIE GareH-
KM W JApyrue cTpoeHusd. [loBeneHHbII 710  OTYasiHUSA,
Kaccunn  mepeHec  CcBOM  TEJEeCKONBl Ha  YIHIy H
I0JIb30BAJICSI UMM IO OTKPBITHIM HEOOM. )

* B HayuHO-mOMmyNISIpHOH NUTEpaType BCTpeyaeTcs Ha3BaHUE «ILEb

Kaccunu».— IIpum. nep.
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Bo BHemHemM komble A ecTb Oosiee  y3kuid  pas-
nen, BrepBele onucaHHbid  Jx. ®. Duke B 1837 ro-
ay. Mexay TJaBHBIMM  KOJNbLAMH M IUIAHETOH  Cy-
mecTByer  Oosee  TYCKJIO€  ITIOJIyIpO3payHOe  KOJIbLIO,

oduIMaILHO Ha3bIBAEMOE KOJIBLIOM C, HO qamie
U3BECTHOE noJ Ha3BaHUEM CymepedHoro KOJIBIIA,
unu TpaypHoit Byanu.

Kompia ~ Carypna  wumeror  ¢opMy,  OaM3Kylo K

OKPYXKXHOCTH, HO C 3emin OHHN KaXyTCAd OJUIUIITU-
YCCKUMH n3-3a yria HaGJ’HO,HeHI/IH. B Hanboee BbI-

TOAHOM  TIOJIOKEHWH, Kak 3To  Obul0 B Hayaie
1990-x TOJIOB, OHHU ObLTH MPEBOCXOJTHO BUTHBI
Jaxe B MaJICHbKUI TEJIECKOII. Jenenue Kaccunn

TOXE€ JIETKO  yBUAETh, a C MOMOIIBI0  6-A10HMOBOrO
TEJIECKOIa MOXHO HaOmonaTh JieNIeHne OHKe "
Cymepeunoe  konbo.  OfHako  KOrja  CHCTEMa KO-
Jiell  MOBOpayMBaeTCsl  MOJ  OCTPBIM  yIJIOM, Kak  3TO
obuto B 1995 TrToOmy, OHM BHIOHBI JIMIIb KaK  TOHKas
cBeriass JmHMA, a korma 3emuss u ConHIE — OKasbIBa-
IOTCSI Ha  ONHOH JIMHMM C  KOJBIIAMH, HX  MOXHO
Pa3IUYUTh JIUIIb B CAMBIE MOIIIHBIE TEJIECKOIIBI.

Konbuo A [eneHune OHka

Konbuo B

LeneHue KaccuHu

Konbua CatypHa
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Huamerp  kombreBoit  cucrembl  CarypHa  cocTaBisieT
169 000 w™Munp, HO TOJNIIMHA KOJNELl HE MpEeBbINIa-
€T TIOJIMUJTH.

PesynbraTel,  momyueHHele ¢ «BosypkepoB»,  mo-
Ka3plBalOT, 4YTO  KOJNbIEBas  CHCTeMa HMEeT  ropasJio
Oomee  ciuokHoe — cTpoeHHe, ueM  oxupanocs.  Cyme-
CTBYIOT ~ COTHM TOHKMX KOJEIl M  Y3KHX  pPa3JelioB.
ToHyalilipe  KOJIbIIa  CYHISCTBYIOT  JaXe B  JICJIICHUSX
Kaccnnn w  DHKe; B [OCIEIHEM  COHEPXKHTCS  KpO-

IIEYHBII CIIyTHUK, HAa3BaHHBIN [Tanom. HawubGonee
sIpKoe KOJIBLIO B uMeer CTpaHHbIE panvanbHele
«CTIMLBD», BEPOSATHO, MPUMIOTHATHIE Haj OCHOBHOI
IJIOCKOCTBIO MarHUTHBIMH CUJIaMU. «Bosxeps»
TaKxKe oOHapyXnu HECKOJIBKO TYCKJIIBIX KoJIen

3a  OpelneilaMM  TJIABHOM ~ CHUCTeMBI,  KOTOpble  HEBO3-
MOXXHO  pa3[iisiieTh € TMOMOILIBI0O  3€MHBIX  TEJIeCKO-
TOB.

CarypH obianaer Ooraroii ceMbei CITyTHUKOB.
TouyHO  MW3BECTHO O  BOCEMHaAUaTH MW  Tpejmnojara-
€TCSl  CYUIeCTBOBaHHME  €Illleé  HEeCKOJbKMX. Jlumb  onuH
3  Hux  (TuraH) wWMeeT  BHYIIWTENBHBIE  Pa3MEpHI,
eme CceMb CpPaBHUTEIBHO BEJIMKH, a OCTajbHbIE  SIB-

JISIOTCS HACTOSIIUMU KapJIUKaMH. Turan 3aHUMaeT
ocoboe HOJI0KEHHE cpenu ITaHETHBIX CIIyTHHUKOB,
TaK KaK nMeer IUIOTHYIO aTMocdepy. Amnanus,
MIPOBEAECHHBIN «Bosmxepom-1y, IIOKa3all, 4TO OHa

COCTOUT B OCHOBHOM us3 as3oTra C HE3HAYMTCIHLHOU
IPUMECHIO MCTaHa. HOBerHOCTL Turana HCJIb3s
OBLIO pasrigacTb Jaxe C «B OSIZIZKEPOB», TaK KaxKk
€C CKpPbIBAIOT MOIIHBIC CJion OpPaHXKXEBOI'0O «CMO-

ray. Maz1 a0 CHUX nop HC NMCEM TOYHOI'O npea-

CTaBJICHUA (6] TOM, KakK OHa BBITJIAJUT. Tam MOXECT
OBITH MHOXCCTBO nopyaos, HAaIlIOJTHCHHBIX TaKUMH
XUMHYCCKUMHU BCIICCTBAMU, KakK 9TaH nim MCTaH,
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HO TeMrneparypa (oko1o -168°) CIIMIIKOM HH3Ka
JUIS.  CYIICCTBOBaHUS  JOOBIX  (GOpM  3EMHOM  KHU3HH.
WurepecHo  3ameTuTh, YTO  3Ta  Temieparypa  Onus-
Ka K «TpOMHOM TOYKe» MeTaHa, I[03TOMYy OH MO-

XKET CyIIECTBOBATH TaM B KUIKOM, TBEpAOM n
Fa3006pa3HOM COCTOSAHHHA — TOYHO TakK XK€, KaxKk
BOJ1a MOXET CylIeCTBOBAaTh Ha 3emie B BUIC
Jipaa, KHUJIKOCTH WIIn BOJSAHBIX apos. Bo3znaukaer
HUCKYHICHUC I/I306pa3I/ITL YTEChI TBEPAOTO MCTaHa,
03¢pa KUAKOIO METaHa nu METaHOBBIM JOXKIb, na-
,ua}onmﬁ us3 OPaHXKEBbIX 00J1aK0B B a30THOM

Hebe! Mpr  y3Haem Oompme B 2004  romy, Korma
KOCMHUYECKUI  30HJA, Ha3BaHHBIH B  uyecTb  Kpuctua-
Ha T[roiirenca, orkpsiBaiero Turan B 1655  roxy,
COBEpIIUT  YIPABIAEMYIO TIOCAJKy Ha MOBEPXHOCTHU
cnytHuka. [lo  kpaiiHeii  Mepe, MBI  MOXeM  OBITb
yBepeHbl, 4To TuTaH He TMOXO0X HH Ha OJUH JApy-
roit mup B ColHe4HOIl cucteme.

Cemb CIIyTHUKOB CpeHero pa3mepa MOKPBITHI
JBAOM W HCHELIPEeHBl  KpaTepaMH, Kak MOXXHO  BH-
netb  Ha  ¢ororpadusax, IOIy4eHHbIX ¢  «Bosxepay.
Ilomepeunnk  OogHOrO  OrpOMHOrO  Kparepa Ha  Mu-
Mace COCTaBAsSeT OAHY TPeThI0 4YacTh  BCEro  CIyT-

Huka. Ha  DHmemage — ecThb  DNIagKMe — MOBEPXHOCTH,
MOYTH  CBOOOAHBIE  OT  KpaTrepoB, YTO  MOXET  yKa-
3bIBATh Ha T'COJIOTHYCCKUC ITPOUECCHI, IIPOUCXO0a1B-

mue B HeJAaBHEeM mpouuioM. Teruc, cyas 1o  Bce-
My, COCTOUT TIOYTM M3 YHUCTOrO JbJa; HAa IOBEPX-
HocT  JIMOHBI ~ HAOMIOJAIOTCS ~ CTpaHHBIE  «KJIOYKOBa-
Tele» ~ o0Opa3oBaHWsl W KpaTepsl, a  U300pOXKICHHAs
METEOPUTHBIMU npamMamu MIOBEPXHOCTh Pen HMeeT
BecbMa  npeBHHEl  obOmmk.  ®dopma  ['mnmepuonHa  moxo-
’a Ha ramOyprep: ero HaumOONBIIMA  JIUaMeTp  Co-
craBmsier 224  wMwim, a  opOWTanbHBIA  mepuoy —

186



10. BHELLIHUE [/TAHETbI

HEMHOTMM  Oojiee  OJHOrOo [JHsS, HO MEpUOA  BpalCHUS
HecTabWJieH ¥ B  HAcrosllee BpPeMs COCTaBIsIET  OKO-
JIO TPUHA/ALATH JTHEH.

Slmer  mpexpcraBinsieT  OcOOBIA  MHTEpec, ITOCKOJIBKY
OH CHseT Topa3jo spye, KOorja HaxOAWTCS K  3amamy
or CarypHa, 1O CpaBHEHHI0O C  IPOTHUBOMNOJIOKHBIM
MOJOXKEHHEM K  BOCTOKY OT  IUIAHETHl. JTO  IIPOUC-
XOAMT TOTOMY, 4YTO OCEBOM NIEpHOX  BpalleHUS  He
COBITAJAET c OpOUTANBEHBIM MIEpHOJOM (79 JTHER),
a  TOJNyllapust — CIyTHMKa  HMMEIOT  Pa3Hyl  OTpaKaro-
LOIyl0  CHOCOOHOCTh:  OJHO  JIBAUCTOE U SIpKoe, a
JIpyroe TeMHoe, Kak rpudenbHas gocka. Bo  Bpewms
3arnaHoN JJIOHT ALK K HaM BCeT/a MIOBEPHYTO
Oomee  sipkoe  momymapue, Hu Smer MoxxHO — HaOIO-
Jath ke B MaJEHbKMH  TEJIECKON, HO BO  BpeMs
BOCTOYHOW  D3JIOHTraUMWd  CIOYTHUK  [OYTH  HE  3aMme-
TeH. llockonpky cpenHss IUIOTHOCTh  Slmera He  Ipe-
BBIIIAET  IUIOTHOCTH  BOABI, MBI  MOXEM HE  COMHe-
BaTbCs, YTO OH OOJbIIEH 4YacThl0 COCTOMT W3  JIbAa,
a TemHas o000JOYKa Ha OJHOM M3 €ro HOJNyIIapHui
ABJsieTCsl  OOBIYHBIM  IIATHOM — XOTS MBI HE HMeeM
MOHATHSA, YTO OTO Takoe W TodyeMy Toibko  Smer
o0JaaeT 3Toi HEOOBIYHOM 0COOEHHOCTBIO.

JlBa  MaibIXx  BHYTPEHHHX CIyTHUKa — SlHyc #
O¢umer —  MNPEACTaBISAIOT  ONPEJENEHHBIH  MHTEpeEC,
MOTOMY 4YTO OHHM JIBWKYTCS 1O TMOYTH  OJMHAKOBBIM
opoutam. Cyas mo BceMy, O3TO 4YacTH Ooiee  Kpym-
HOTO  CIyTHHWKA, paclaBIlerocs Ha  OTAENbHbIE  (par-
MEHTBI; OHM  HMMEIOT  SPKO  BBIPAKXCHHYIO  acHMMeT-
puuHyio  ¢GopMy, KOTOPYIO MOXHO BHIETh Ha  ¢o-
Torpadusx c «Bosymxepar. [epuonnuecku OHU
COMDKAIOTCS  APYyr ¢  JPYrOM H  «MEHSIOTCS — opOu-
TaMmu», CJIOBHO HCTIOJTHSIS KaKOM-TO KOCMUYECKUH
MeHyaT. Bremnuii criythuk, ®eba, yaaneH oT
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IOmutepa ©Oomee uwem Ha 8 000 000 w™Mwis u 1OBU-
XKETCsl 10  perporpagHoid  opburte, TaKk dYro, CKOpee
BCEro, OH UMEET aCTePOUTHOE MIPOUCXOXKICHHUE.

Ha Carypn Bcerga CTouT IOCMOTpETb —  OT4Yac-
TH U3-32 €ro KpacoThl, HO €me W IIOTOMY, 4YTO
BCeTAa  CYIIECTBYET  BO3MOXKHOCTh  OOHApyXHTb  HO-
Byto  Oemyro  Touky  atmocdepHoro  BeiOpoca.  Hab-
mongate 3a CarypHoM ymoOHO emie ©  MOTOMY, YTO
IIaHeTa ME/JICHHO HU3MEHSeT CBOE MOJIOXKEHNUE,
Jaxe  Tpu  OONbIIOM  yBeIMYeHHMH. B 6-I10iMOBBIH
TEJIECKONI ~ MOXXHO  yBuzaeTb Peto, Smer (B usyumee
Bpemst), Juony, Teruc, a Take Turan. Ilocnen-
HUA  sBiIsieTcss  Hambosiee  JIETKMM  OOBEKTOM Juisi  Hao-
JIOJIEHWA, M ero MOXHO YyBHAETH B  XOpoummmd Ou-
HOKJIb.

3a  CarypHOM  pAacHOJIOKEHbI  JIB€  BHELIHWE  IUIa-
HETHI-TUTaHTa, OTKpBITHIC HE TaK JIaBHO. VYpan
obut  otkpeir B 1781 romy Bunepamom Iepmrenem, a
Hentyn — B 1846 rony HWorannom Tamie u I'en-
puxom  JI’Appectom,  HaOmOAaBIIMM  HeOECHyH  IMO-
3ULUIO, pPacCUNTaHHYIO (bpaHIy3cKHM MaTeMaTuKOM
VYpbenom  JleBeppe. OTHM  IUIaHETHl  SIBISIIOTCS  TIOYTH
Omu3HenaMM TO  Macce M pasMepam. Mx  amamerp
cocraBiger okono 31 000 wmune; Hentyn  HemHo-
O MEHbBIIE, HO OH IUIOTHEE ®  Oojlee  MAacCHBEH.
O0e TmIaHeThl COCTOST TPEUMYIIECTBEHHO U3  «JIBIOB»
c Ooraroii BOIOPOJIOM ra3000pa3Hoit aTMocQepoii,
oOpazyromei BUIVMYIO MIOBEPXHOCTH, JIOCTYIHYIO
IS HAOIIO IEHUA.

HecmoTps Ha cBOe CXOACTBO, B  HEKOTOPBIX  OT-
HOUIGHWSX OTH  JBE IUIAHETHl  OYeHb  pasiIW4HbL Y

Henryna HAMEETCs MOILHBII BHYTPEHHUI HUCTOYHUK
TeIla, KOTOPOro HeT 'y  YpaHa; OChb  BpalleHUA
Hentyna  Hakionena  moxny — yrioM  MeHee  30°, a
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HAaKJOH OCH BpalleHuss YpaHa cocrtaBiser 98°, Tak
yro Bpems oOT BpemeHu K ConHiy ObiBaeT o00pa-
oieH TO OJWH, TO JApyrod mnomoc IiaHersl. Ka-
JeHJapb Ha YpaHe IoOKa3ajcs Obl HaMm, MSIKO TI'OBO-
psl, OUEHb CTPAHHBIM.

MarnuTHas ocb

K ConHuy

CunoBble NMUHUK

!

Ocb BpalyeHus 98°
N,

MarHuTtHoe none YpaHa

Haxe ¢ororpapun ¢ «Bosmkepa-2» npamm oudeHb
Majio TMOApOOHOCTEH O cTpoeHMH YpaHa, 3aro Hen-
TyH OKasajcsi ropa3qo Oojee JIUHAMUYHOU TUIaHe-
Toil. OH HMeeT OJHY 3aMETHYI0 OCOOCHHOCTh, Ha-
3BaHHYI0 bolblIMM TEMHBIM MATHOM, U o0OJagaer
KpacuBOM  ToiyOOH  IMOBEPXHOCTHIO, OOpa30BaHHOM
BBICOTHBIMH OOJlaKaMH U3. KPHUCTAIJIOB MeTaHa. Y
o0eux TIUTAHET €CThb MPUMHUTHUBHBIE KOJBIEBBIE CH-
CTeMbI, COCTOAILIME W3 TEMHBIX YacTUIl U OoJjblle
noxoxue Ha cucrtemy IOnurtepa, uem CarypHa.
O6e OHM UCIMYCKAIOT pPAIUOM3IyYCHHE, XOTSA HUX
MarHMTHbIE OCH CHJIBHO PAacCXOISITCS C OCSIMH M Jake
HE TPOXO/AT Yepe3 UEHTP TUIAHETHOU chephl.
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CryTHUKOBBIE CHCTEMBI TOXE pa3IUYHbL. v
VpaHna  nATHaAuLATh ~— COYTHUKOB, M3  KOTOPBIX  JIMIIb
naTh  ObIM  W3BeCTHBI 10  mojera  «Bosypkepa-2y;
naxe Turanus, caMBIHi 00JIBIIION u3 HUX, uMeeT
nuametp MenHee 1000 wmwune.  Bce  oHM  cocTrosAT M3
gpAa, a MupaHga — HauMEHbIIAas U3 «IEpBOM  IIs-
TEPKW» —  OTIMYaeTcss HEOOBIYHO IEPEeceYyeHHOH  Io-
BEPXHOCTHIO c paBHUHAMH, KpaTepamu, JIeITHBIMU
yTecaMu u GonpImmMH OBaJIbHBIMU CTPYKTYpaMH,
WIM  «KOpOHaMH»,  Ha3BaHHBIMM B 4YecTb  HU3BECT-
HBIX HUIOJPOMOB.

N Henryna €CThb OJIUH TJIaBHBIN CITyTHUK,
Tputon, yAa4HO cdororpadupoBaHHBII «Bosmxe-
poM-2». Ero YHUKaIbHOU 0COOEHHOCTBIO SIBIISIETCSA
Hal{4yhe  pPO30BOTO  a30THOIO CHera B paioHe  TO-
Joca M aKTUBHBIE  A30THBIE  Teif3eppl,  IPOPBIBAO-
mpecs — M3-oJ  MoBepxHocTH. Ero  nmamerp — cocras-
ager 1681  mwmmo:  MeHeme, uem y  JlyHel, HO
Oosmpme, YeM y 1000r0 W3 CIOYTHHKOB  YpaHa...
u, Kkcratd, Oosbme, uyeM y Ilmytona. OH  jaBMXeT-
ci TO perporpajHod  opOuTe W, TO-BUAMMOMY, He-
Koraa OB HE3aBHCHUMBIM ~ HEOSCHBIM  TEIOM,  3ax-
BayeHHBIM NoJieM TsAroTeHus HenryHa.

Jpyrue  COyTHHUKM  O4Y€Hb  Manbl, U  JHIIb  OAUH
n3  HHAX, Hepemma, Obul  W3BECTEH /IO  NPOXOAa
«Bosmxepa-2»; oH MeHee 150 Mwip B  IONEpEYHH-
Ke M JBWKeTcs BOkpyr HenrtyHa mo CHIBHO  BBITS-
HyTOH opOuTe, OOJIbIIE TOX0XKEH Ha KOMETHYIO.

OtkpeitTne Hentyma B 1846 romy Obulo  pesyiib-
TaTOM MaTeMaTUYECKUX pacueToB JleBepsne, JIOKa-
3aBIIETO, 4YTO  YpaH  MEpPUOAMYECKH  M3MEHAET  CBOE
MOJIOKEHHE oz BO3CHCTBUEM Goiee OTJAICHHON
HEU3BECTHON  muaHeTsl.  Yepe3  HECKOIBKO  JAecATHIIE-
tuit  IlepcuBans  Jloyamnm Ha  TakoM ke  OCHOBaHHHU
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mpegyrajan — OTKpbITHE — €Imle  OJHOM  IUIaHeThl, U B
1930 romy, d4epe3  ueTBIpHAAUAThL JIET  MOCIE  €ro
cmepru, Obula  oOHapykeHa  JeBdras — IulaHera, [liy-
TOH. Yects ee OTKDBITH NIPUHAJICKUAT Knaiiny
Tomb0 u3 JloyannoBsckoii oOcepBaTopuH, mTar
ApwusoHa.

IImyTon Haxogwncs mnpuMmepHo B 6° 0T  HOJOXKe-
Hus,  ykaszaHHoro  JloyamioMm, oJHako  3Ta  IJIaHe-
Ta — OompmIONW WHAMBUAYyanmHCT. l3-3a2  CHIIBHO  BBI-
TAHYTOH OpOMTBI OH MOXET OKa3blBaThcsl  Ommke K
ComHIly, dYeM 3TOo BooOme BO3MOXHO It  Hem-
TyHa, MIOCIIEAHUI Hnepureani 0BT HnpoiieH B
1989 romy, u Ttemepp Ilnyron otmamutrcas ot CoinH-
ma Ha Oombliee  paccrosHue, 4eM HenTyH, Jump B
koHue 1999 roxa.

Ho  rnaBmas  3aragka  Ilmytoma — 3akmrouaercd B
€ro  HEe3HauuTeNIbHOM pa3Mepe U  Macce. Ero  nua-
MEeTp cocTaBisieT Jumb 1444 wMuaIM, ¥ OH  «BECUT»
Tak Majo, 4YTO MPOCTO HE MOXET BBI3BATh  pEruc-
TPUPYEMBIX  BO3MYINEHUH B JBMXKEHHHM  TaKUX  THU-
raHroB, Kak Ypan u Hentyn,—  oaHako  HMMEHHO
Onaromapst STHM BO3MYIICHUAM €ero u yZAanoch
Haiitu. JImbo  mocraToyHO  TOYHBIA  mporHo3  Jloyan-
Ja  ObUI YHCTBIM  COBHaJeHWeM (BO 4YTO MHE OueHb
TPYZAHO TIOBEpUTH), JHOO HaM eme IHPEeJCTOMT  Hai-
THU AECATYIO IUIAHETY, UM «IIJIaHETy X).

Henp3st  cka3ats, gyro  [lmyTon CTpaHCTByeT B
rmyoumnax Kocmoca B momHOM — oxmHOuecTBe. Y He-
ro €ecTb CIOyTHHK XapoH, Yed JuaMeTp  COCTaBIIs-
er  OonpIle  MOJOBHMHBI  JMaMeTpa  caMOM  IUIaHETHI.
Ux pasmenser smme 20 000 wMmip, © opOWTAIB-
HBl  mepuoj  XapoHa  COBHAJaeT C  IEPHOAOM  OCe-
Boro BpamieHus Ilmyroma: 6 gHeit w9 wyaco. Ilo-
BUIUMOMY,  3TOM  Hape  Hemb3d  HPUCBOUTH  CTaTycC
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HCTUHHOM IJIAHCTHI, CKopee, 3TO IIAHCTOU ObI, 00-

pa3oBaHHbIE u3 Marepuana, OCTaBILIErOCs nociue
hopMupoBaHus OCHOBHOM 4acTu ConHeuHoit cuc-
TEMBI.

Ceituac nHa  Ilmyrome ecrtb  oOmmpHas, XoTs U
CHJIBHO  paspekeHHas arMocdepa, HO OHAa BpsSA JH
MoXeT ObITh mocrossHHOH. Ilo wmepe Toro kak [lmy-
TOH  JBIXKETcd 10 opbuTe K  CBOEMy  cleayolle-
My ademumio, koropeli  mpoumsodmer B 2113 roO-

Iy,  TeMieparypa  IIOHWXaeTcsi, UM  armocdepa  Ha-
YHAaeT  KOHJAEHCUPOBAThCS  HA  IOBEPXHOCTH. Bonb-
OIyI0 4acTb  CBOEr0  «roja», paBHOro 248  3eMHBIM
rojam, [ImyTon SIBIISICTCA 0e3BO3AYIIHBIM MHUPOM.
IToBepxHOCTH ITnyTona MOKpBITA cl0eM KpHUCTa-
JIMYECKOM  JABYOKHMCH  yriepoja;  IOBEPXHOCTb  Xapo-

HAa, HE UWMEIOMIEro arMoc(epbl, COCTOUT W3  BOJSHO-
0 JIbJIA.

[TnyToH, HMEIOITUI YETBIPHAALATYIO 3BE3JIHYIO
BEJINYMHY, BUJICH B 8- MIOMMOBBII TEJIECKOII, HO
KaXeTcs  JHIIb  SPKOM  TOYKOM, TMOXOkKel Ha  3Be3-
ay. C  1OMOIIBI0  KOCMHYECKOTO  Tejeckoma — XabOOua
MOXXHO  pasziM4MTh TEMHbIE TIISITHA Ha €ro  IOBepX-

HOCTH,  HO  OTOpaBKa  aBTOMATHYECKHX  30HIOB K
9TOW  ITaHeTe moka He  (¢uHaHcupoBamack. C  Tou-
KA  3peHHs  acTPOHOMA-TIOOHTENs,  OCHOBHOW  HHTepec
MPECTABISIOT IOUCKH MECTOHAXOXKAeH!s [11yToHa.
ACTpOHOMI/I‘leCKOG IOKPBITHUE OTACJIbHBIX 3BE3/
guckoM  [InyToHa HMMeeT BaXKHOE 3HAYCHHE M JIOJIK-
HO  HaOmomaTbCs  TpH  JIIOOOH ~ BO3MOXHOCTH,  TaK

KaK  yMeHblIeHHe  Ojecka  3Be3fbl  Iiepe]  BCTyILIe-
HUEM B TEHb IUIAHETBl MOXET JaTh  JIONOJHUTEIb-
HBIE  CBEJICHHMS O  XapakTepe  aTMOC(EepHOTO  IIOKpO-
Ba. K coxaneHuto, 1O0IOOHBIE  COOBITHUSL  MPOMCXOMST
JOBOJIBHO PEAKO.
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[lepuoguuecku MpeANPUHUMAIOTCS TIOMCKHU necsi-
TOM  IUTAHETHI,  PACIOJIOKEHHONH  JaJieko  3a  opoOu-
toif Ilmyroma, HO 3agaua OuYeHb CJOXHa, TaK Kak
OTpaXXEHHBIH CBET OTOM IUIaHETHI — €CId OHa  BO-
ofime cymecTByeT — HHUYTOXKHO Mall, M Yy Hac HeT
HaJeKHBIX  YKa3aHMM Ha  ee  BO3MOXKHOE  MECTOHa-
xoxnaenue. He  uckirodeHo, 9TO — KOrja-HUOyap — ee

obHapyxkar, Ho Tmoka Hentywn wu Ilnyrom  o0o3Ha-
JaroT TPaHUIIbI HW3BECTHOM HaMm Conueunoi cuc-
TEMBL.



1
|

ACTEPOUAbI, KOMETHI
N METEOPbDI

B Havaje 1770-x roJI0B HEMEeUKUN aCTpPOHOM
Tummyc  oOpatui  BHMMaHMEe  Ha  JIIOOOMBITHYIO  3a-

KOHOMEPHOCTb, CBA3aHHYIO c paccTosiHueM TUTaHeT
or  ConHua. Ona  Obla  momynsipuzoBana  Moran-
HOM DnepToM bone, JUPEKTOPOM Kenwurcbeprekoii

oOcepBaropun, HM C Tex TOp (IOBOJBHO  HECIpaBe-
JIMBO) Ha3bIBaeTCs 3aKOHOM bone*.

Bo3zemem uymcma 0, 3, 6, 12, 24, 48, 96 wu 192,
KaXJI0e M3 KOTOPBIX — KpOME TMepBHIX  JBYX —
BIBoe  Oombuie  mpensiaymiero.  [IpubaBumM K Kax-
nqoMy wu3 Hux 1o 4. Ecim MBI IpUMEM  paccTOsHUE
or 3emmu npo Comama 3a 10 emuaun (6 + 4), TO
ocraBmmecss 4uciaa jgatoT  paccrosHus ot CosHma 1o
JIpYyrUxX  IUIAHET ¢ JOBOJBHO  OOJBIION  TOYHOCTHIO,
Biote g0  CarypHa, KOTOpeIH  Torma  Obl1  camoi
JTANIeKON U3 U3BECTHBIX TUIAHET.

Bor  Tabmmma, k  koTopoii s gobGaBun  Ypaw,
Henryn u ITimyToH U1 HONHOTHI KApTHHBI.

* B nuTeparype 3Ty 3aKOHOMEPHOCTD 4Yallle Ha3bIBaJu MPAaBUIOM,
a tenepb — 3akoHoM Tunuyca-boge.— Ilpum. pexn.
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[Tnanera Paccrosinue ®dakTuyeckoe
110 3akoHy bone paccTosiHue
Mepkypuit 4 3,9
Benepa 7 7,2
3emuist 10 10,0
Mapc 16 15,2
_ 28 -
IOnurep 52 52,0
CarypH 100 95,4
VYpan 196 191,8
Hentyn - 300,7
ITnyTon 388 394,6

IMocne ortkperTnss VYpana B 1781 romy Obulo  00-
Hapy>XeHo, 4To ero uucao bome  J0BOIBHO  TOYHO
COBIAJaeT c (axTHIecKuM paccTosiHuEeM. Pazyme-
ercs, 3akoH bome comepmienHo ommboueH st Hem-
TyHa, HO Oomee wimm MeHee cmpasemnuB Jura  [lmy-
toHa.  Ceiluac  3Ta  B3aUMOCBSI3b  K&XETCS  YHCTHIM
COBIIAJICHUEM, Ka3yHCTUYECKOU HYMEPOJIOTHEH, HE
uMmeronield  Hudyero obumiero ¢ Haykod. Ho 310 OBI-
10 He Tak odeBuynHo B XVIII Beke, u  OTCYTCTBY-
Iolasi  IUIaHeTa, COOTBETCTBYIOIIAas  4Yucly 28, Haya-
na mpuoOperaTh  pealbHble  ouepraHusi. Eil  cienosa-
JO  HaxXOAWUTbCI TaM, HO €€  pa3sMepbl, OYEBHJHO,
ObUIM  CHHMIIKOM  Maybl, HHA4Ye €€ JaBHO Obl 0OHa-
PYXKHUIH.

B 1800 romy KomMaHZa  acTpOHOMOB  coOpanach
B oOcepBaropun  Moramna  Ilperepa B  Jlwimenra-
nme, Hemojameky oT bpemena. OnHm  Ha3Bamm  cebs
«HeOecHOW  monMuueld» W pelId  NPEANpHHATh  CH-
CTeMaTU4ecKue PO3BICKU IperoiaaraeMoi ILIaHe-

195



TATPUK MYP

TBI,  JIOTOBOPHUBIINCH  TakKUM  00pa3oM,  4YTOOBI  Kax-
Iplidi M3 4WIEHOB KOMaHIbl OTBeYaJl 3a CBOM  ywyac-
TOK OJKmnTHKH. Ho 1o  upoHWH  CyapOBI  CIy4H-
JOCh ~ Tak, 4Yro WX onepemwnd. llpexnae dYeM  OHH
ycnenu MIOJIHOCTBIO OCYIIIECTBUTH CBOM 3aMbIce,
Jxy3enne [Mnanm B oOcepBaTopuu [Tanepmo Ha
Cununuun Cily4aitHo 3aMeTHI MEJJICHHO JIBUXKY-
mmiicss  OOBEKT, KOTOpPBIA  OKa3ajcs  MaleHbKUM  IUIa-
HETOWIOM, JBIDKYIIMMCS Kak pa3 B  HYXHOW oOna-
ctu  Comuewynoit  cucrembl. Ero umciao  bome  coc-
taBmsuio 27,7, wu  Ilmammm  HaszBan ero  llepepoit B

YEeCTh 6OFI/IHI/I-HOKp0BI/ITeJ'IbHI/II_II)I CI/I]_II/IJ'II/II/I. OI[Ha-
ko Ilepepa  okas3agach  O4YeHb  MAJCHBKOH, W  3TO
OTKPBITHE HE YIOBJIETBOPHIIO «HEOECHYIO OJIH-
LU0,

B mepmong wmexmy 1802 wu 1808 romamm  oHH
OTKpBUIM eme Tpd Teda B ToM ke peruone: [lai-
nany, FOnony u Becty.

HoBeix  HaxoZok He  TociemoBajio, U «HebecHas
nogMuust»  Obuwta  pacmymena B 1915 romy, mocie
Toro kak oOcepBaropust Ilperepa  Obua  pasrpaOie-
Ha HACTyMAaroIIeH (ppaHIly3cKOi apMuei.

3areM, B 1845 romy, HeMeukHHl  acCTPOHOM-IIO-
Ourenr ~ XeHke ~ OoOHapyXwWi1  NATBIH  acrepoup, — Has-
BaHHBII Actpeeil.

Eme Tpm coobmenuss mocnemoBamu B 1847  ro-
ny, a c¢ 1848-ro HM omHOro TOAA HE MPOXOIUIIO
0€e3 HECKOJIBKMX HOBBIX OTKPBITHI.

Tenepp oOmiee 4YHMCIO  M3BECTHBIX  acTEpOMIOB  Ja-
neko mepeBammio 3a 5000, wu eme ropazmo  Ooib-
me ObUIO 3aMEYeHo, HO HE IPOCIEKEHO B  Tede-
HHE  JIOCTAaTOYHO  JOJITOTO  BPEMEHH, YTOOBI  BBIUHMC-
JIUTH UX OPOUTHI.
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Ilepepa, ¢ nauamerpom 584 wMuiIM, BO3TJIABIAET
CIIMCOK acTEepOouiOB, a U3 OCTaJbHBIX JHIIb Becra
u [lanmana mMeroT B momepedHuke Oonee 300 Muib.
Tonbko Becty MOXHO YBHAETb HEBOOPYKEHHBIM
r71a3oM. BOJBIIMHCTBO — acTEpOMIOB  KPOILICYHBIE U
uMeroT acummeTrpudHyto Qopmy. axe y Ilamma-
oel oHa Onm3ka K TpeyronbHOM, xota llepepa wu
Becra kaxyrcs Oosnee nim MeHee mapooOpa3HbIMU.

Mosic actepouzoB

Mosac acteponaos c opbUTamm HEKOTOPbIX KPYMHbIX TeN

Bo BHyTpeHHeM kpyre ykasaHbl opbuTtsl Mepkypus, BeHepsl,
3emnu n Mapca
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Ilocme  TouHOro  pacdyera  OpOWTBHI  KaXIOMy  ac-
Tepouay  NpPUCBAUBAEeTCi  MOPSAKOBBII  HOMEp M Ha-
3BaHUeE. Hexotopsie Ha3BaHUs BeCbMa 9KCIEHT-
pUYHBL:  3amac  MHUQOJIOTrHYecKHMX  OOroB M TEpoeB
BCKOpPE  MCTOLIWICS, MW  Temepb  Mbl  HMEEM  Takue
mepnasl, kak Ne 518  XamBa  (BOCTOYHas  CIafoCTh),
Noe 1625 NORC (B wuects kommbtoTepa), u Ne 2309
Mucrep Cmoxk (B 4YecTb  pBDKEro  KOTa,  KOTOPBIH
caM Ob1 Ha3zBaH B YECTh  OCTPOYXOro  IITypMaHa,
nokropa Cnoka c¢ maHetsl Bynkan, repost  ¢anrac-
THYECKOT0 CepHaa o 3Be3fioyieTe « QHTepIpaiis»).

TpaguuuoHHO  TEpPBOOTKpPHIBATENIO  acTepouaa  Ipe-
JIOCTaBIIsSIeTCss  IpaBO  Ha3BaTh  €ro, XOTA  OKOHYAaTeNb-
HOE yTBEpXKJICHHE MIPOU3BOIUTCS MexyHapOIHBIM
ACTPOHOMMYECKHUM  COIO30M, M BpeMs  OT  BpPEMEHHU
ImpejularaeéMble  Ha3BaHUS ~ OTKIOHAIOTCS ~ U3-3a  HeECy-
Pa3sHOCTH WIN HEYI000YNTaEMOCTH.

ACTepOI/I[[LI HC BCCraa II0JIB30BAJIUCH YBaxXu-
TCIIBbHBIM BHHUMaHUCM aCTPpOHOMOB, IMMOCKOJIbKY (1)0-
TOINIACTUHKH, YCTaHOBJICHHBIC JJIA COBCPUICHHO
HUHBIX ueﬂef/i, qacTo OKa3bIBAJIUCH HNCYCPKAHHBIMU
TPACKTOPUSIMHA MaJIbIX HeOECHBIX TCI, u OJIMH HEC-
MEIKUH HCCICA0OBATCIIb B paszapax€Huun KaKk-ToO
Jaxe Ha3Ball ux «HEOECHBIMU napasuTammnm». OZ[-

HaKO celyac OHM  peaOWJIMTHPOBaHB, W MBI  OTHO-
CHUMCs K HHUM C 6OJ'II)IIII/IM HUHTEPECOM, HECMOTpPA Ha
UX HE3HAYUTEIbHBIC PA3MEPBL.

HbiHe cuWTaercs, 4YTO KpymHas IUIaHeTa HE  MOT-
ga  chopMupOBaTECS B IOSICE  AaCTEPOMIOB HM3-3a  pas-

PYIIUTEIBHOTO BO3/IeiiCTBUS TATOTEHHS Onurepa.
Bormee TOro, B TNIAaBHOM TOsicCE acTEpPOMJIOB €CTh  3a-
METHBIE «IIpo0eITb», rae opOuTaIbHBIC MIEPUOJIBI
COOTBETCTBYIOT ~ NpPaBWIBHBIM  JIpo0sSM  OT  OpOWTalb-
Horo  mepuoma  lOmmtepa: KyMyJIITUBHBIE ~ TpaBHTa-
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[UOHHBIE  BO3MYLICHHMS  MONACPKUBAIOT  3TH  30HBl B
OTHOCHUTEIHLHOM YUCTOTC. ACTepOI/IZ[I)I TaKXKeE nMe-
0T TCHACHIHWIO COOMpAThCsi B  TPYNObl, W  CTOJKHO-
BEHHS]  MEXIy  HHMH  JODKHBI ~ 4acTO  IPOHCXOIUTh
JlaXKe B HAIlle BpeMsl.

Ham eme Majgo W3BECTHO O CTPOCHHM  IIOBEPX-
HOCTH  [J@Xe KPYINHBIX  acTepoHJ0B, HO MBI  3HAeMm,
YTO OHM IPHUHAJIICHKAT K PA3INYHBIM BHIAM.

CHeKTpOCKOIHYECKUe HCCIIEIOBaHHS MOKa3bIBa-
0T, 4TO  HEKOTOpbIE  acTepoOUIbl  OOraTthl  CHIJIMKAT-
HBIMH COCIUHCHUAMMU, a Apyruc COCTOAT u3 McTall-
noB. Becra  mokphiTa  croeM — W3BEPKCHHBIX  MOPOJ,

NIepBOHAYAIBEHO CYIIECTBOBABIINX B BUIE HKHUJKOU
nmaBel (mepBas rpybas kapta Bectsl Oplma  cocramie-
Ha B Hos0Ope - gekabpe 1995 roga ¢ moMmomIbIO

KOCMHYECKOT0 TeJleckona Xa00ia).

B ornmume or OompmmMX  IIIaHeT, OpPOWTHI  acTe-
pPOMIOB  OTKJIOHSIFOTCS ~ OT  IUIOCKOCTH  OSKJIMITHKH: K
npumepy, HaKJIOH OpOUTHI [Mayaner COCTaBJISIET
nourn  35°  (opOurtanbHbii  mepuon 4,6 roma). Lle-
pepa, [Ilaqmama w  Becra, B3iThle BMecTe, COCTaBIIs-
T 55% o0medl Maccel  acTepoMaOB, HO caMa  3Ta
Macca  coctaBinser  Jyumb 3%  Mmaccsl  JIyHBl, win
0,04% maccel 3emn.

Ba actepousa ObLTH cdororpadupoBaHs c
ONM3KOTO  PAcCTOSIHUSL ~ KOCMHYECKMM  30HAOM  «[anu-
ey, KOTOpOMY MPUIILIOCH nepeceyb LEHTpab-

HYI0O 30HY mosica acrepousoB 1o nytd Kk IOmutepy.
OH Ob1 3anymeH B okrsadbpe 1989 roma, HO cieno-
BaJl 10 OKOJBHOMY MapHIPyTy H — KaKk MbI YK€
ropopwn — npubOmmmics Kk  HOmwrepy nume B JIe-
kabpe 1995 roma. B HosOpe 1991 roma oH MHHO-
Banm acrepouny N° 951 (Tacmpa), ubs ¢opma Hamo-
MHHAeT [IUIITKOBATYIO KapToQenuny c UCTICIIPEH-
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HOM KpaTepamu MIOBEPXHOCTBIO u MaKCHMaJIbHBIM
muamerpom  Mmenee 20 wmme. [losmHee oH  cdoTo-
rpagupoBan  acrepousz Ne 243 (Mpma), KoTopeli TpH-
HaAJISXUT K TOMY K€ THIy, HO HMEEeT HEMHOIO
OompImit pasmep u COIIPOBOXKIAETCS KpOIIEYHBIM
«CILyTHUKOM» [lakTuiem.

Hekotopele  acrepouiasl  yHansloTcs  OT  IJIaBHOTO
pos u BrOpralotcss BO BHyTpeHHHe oOmactn Conneu-
HOH CHUCTEMBI. IlepBpiM n3 TaKUX acTepouoB
obm1 Ne 433  (DOpoc), otkpeiteid B 1898 romy, ko-
TOpBII  ABWXKETCST 1O  opOuTe, Tepecekaromeld  opou-
Ty Mapca. Ero Haubonbmiee cOmmkenne ¢ 3emiieit
cocraBmger 15 000 000 wmwumnb, © ToclHegHMA  pa3
oHO mpousouuto B 1975 romy. OpHako 3TOT  pe-
KOpA  YyXX€ JaBHO T1OOMT, W  HEKOTOphle  OmyXIaro-
me  acTepouiabl  mponerand  Mexnay 3emued u o Jly-
Ho. OauH W3  HHUX, BOWIEANMA B  OKOJOIJIAHET-
HOoe mpocTtpaHcTBO B 1991 romy, wumen He Ooiee
30 ¢gyroB B AuameTpe.

Cyas mo  BceMy, O3TH  KOCMHYECKHE  CKHUTaJbIIbI
BCTpEYalOTCAd  ropasfo  4Yalle, YeM paHee Ipearnosa-
rajocb, W  TeHmepb  €XKEroJHO  PETUCTPUpPYeTCs  He-
CKOJBKO  ONM3KMX  TPOXOMOB  acTEpOMJOB B OKOJIO-
3eMHOM IIPOCTPAHCTBE.

BosmoxkHOCTB CTOJIKHOBCHHUS CYLIECTBYCT; oripe-
,HGJ'ICHHOfI HOILHep)KKOﬁ MOJIb3YCTCA Teopus, corjac-
HO KOTOpOﬁ TakKo¢C CTOJIKHOBCHHC HeﬁCTBHTeHLHO

mpousounuio okono 65 000 000 ser wmHazan. Ilpm a3toMm
B armochepy 3emum ObUIO  BBHIOPOIICHO Tak  MHOTO
OBUIM,  YTO  KJIMMAar  IUIAHETHl ~ COBEPLIEHHO  M3Me-
HUJICS, C  KaracTpoUYECKUMH  MOCJIEACTBHAMH  JUIs
OuHO3aBpoB.  Hes3aBucumMo 0T  TOro, NPOHM3OLUIO  JIH
3TO Ha caMOM Jene (JMYHO Yy MeEHS ecTb IJIyOoKue
COMHEHHs), MBI HE MOXEM CUUTaTh, YTO HAXOIUMCS
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B monmHOH  Oezomacnoctn. Ecim MBI 3aMeTHM  acTe-
poua, MOYIMA KypcoM Ha  CTOJKHOBEHHE, TO, Ha-
BEpPHOE,  MOXEM  TONBITaThCi  pa3pymUTh  WIM  OT-
KJIOHHTh €ro C TIIOMONIbIO  SIEPHBIX  pakeT, HO He
SCHO, XBaTMT JIK y HAac BpeMEHH Ha  IIOJATOTOBKY.
IIpuBeny omun npumep: B 1991 romy omun w3
6I3K0 JETSIINX acTepouioB 0BT oOHapyxeH
JUIIb  TOCle  TOro, Kak OH MuHOBaN  (azy  Hau-
OoJtbIIero COMMKEHUS ¢ 3eMIIeH.

Opbutsl  nmBYyx  acrepomnoB, Ne 1566 (Mxap) wm
Ne 3200 (da3dToH) YACTMYHO  TPOXOIAT  ONMKE K
ComHny, 4em opOura Mepkypus, @O3TOMYy B IepH-
TeIud  OHM  JOJDKHBI  pacKalsaTbcs — AokpacHa.  Das-
TOH JBIDKETCS 1O OJHOH OpOUTE C METEOpPHBIM  IIO-
TokoM I'emuHma u  BhnomHe  MoXeT  OBITH  «IIpapo-
JUTETIEM» 3TOrO MIOTOKa,; Toraa MBI MoJIyyaeM
CWIBHBIA  JIOBOA B  TIOJB3Yy CBSI3M  MEXAy KOMETaMH
W MaJbIMH  acTepoMAaMH. ITO  TIPEINONIOKEHHE  II0-
JYyYyUJI0  HOBYIO  MOJAEPXKKY  MOciA€  CTPaHHOIO  OT-
KPBITHS acrepouza Ne4015, 00OHapy>KEHHOTO B
1977 rony.

BrocnenctBun  OBIJIO  yCTAQHOBIIGHO, 4YTO €0 yXe
Bujenu  pasmbme, B 1949 rogy, B OOJHMKE  KOMETHI
Yuncona —  XappunrroHa. IlosmHee 1 BepHych K
9TOM  TeMe, a TeM  BpEMEHeM  CTOUT  3aMETUTbh,
4TO  €CTh  HECKOJIBKO  KpOUIEYHBIX  acTepousioB,  YbHU
opbutel B menmoMm  mpoxoaiar  Ommke k  ComHiy,
gyeM opbura 3emmn. K ux  yMciny — TpHHAISKHUT
Ne 2100 (Pa-lllamom), orubaroumii CosnHne Ha pac-
crosHun ot 43 000 000 mo 78 000 000 wmuas 3a
283 gmus. Ero gpgmamerp cocrtaBmsier He Oonee  IBYX
MUJIb, @ BO3MOXXHO, 3HAYUTEIIEHO MEHBIIIE.

Ecte Takke pom acTepoumoB 3a IpenesamMH  IJIaB-
Horo mosica. OmuH u3 Hux — TposiHCKMIt poll, nBU-
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Kymuiics 1o oxHoW opbure ¢ FOmmrepom, HO co-
XpaHAIIMKA  Oylaropa3yMHyl0  JaucTaHiuio B 45°  nyru
BIEpEeON  WIM 10334 OIPOMHOM  mimaHeTel.  Takum
o0pa3oM, acTepouasl HE  TOABEPralOTCS  PHUCKY  OBITh
3aXBaYCHHBIMH MOIIIHBIM TATOTEHHEM IOnurepa
(XOTs, €CTEeCTBEHHO, HHOT/IAa OTKIOHSIOTCS B Ty WIH
MHYI0 CTOPOHY OT CBOEr0 CpEIHEro TMOJIOKEHHs  Ha
opbutre). Hekoropsile w3 Hux wumerT Oonee 100 wmuIb
B TONEpEYHUKE, HO U3-3a OrPOMHOTO  pacCTOSHUSA 10
3emin WX ~ MOXHO  HaOmo#aTh  JHWIOIb B MOIIHBIC
TEJIECKOIIBI.

BepositHO,  camMbIM  JIOOONBITHBIM ~ acTEpPOMIOM  —
ecnmi  3To  BooOme acrepomny —  sBiseres  Ne 2060
(XupoH), otkpeiTeii B 1977 romy Yapmsom  Kosa-
amom wu3 Ilanomapckoit  oOcepBaropuu. (He — myraiite
Xupon ¢ XapoHoM, chnyTHukoM  IlmyToHa. OueHb
’alb, YTO Ha3BaHMs TaK I[IOXOXH, HO OHHM COBep-
IEHHO He CBs3aHbl MeXIy coboii. B mpeBHerpeuec-
Kol  mudomormn  XUpoH  ObBUI ~ MYyAPBIM  KEHTaBpOM,
yuuBmiuM  SfcoHa U aproHaBToB, a XapoH — Mpau-
HBIM  JIOJIOYHHUKOM, MEPEeBO3UBIIMM  JIyIOIM  YMEPIIHX
yepe3 peky CTukc 1m0 MHyTH B MOA3EMHOE  LAPCTBO
IMnyrona.) Ilo  Mepkam  acTepouIOoB  OH  JIOBOJIHO
Oompmioit —  Oomee 150 wMmap B gmamerpe — W
NPOBOAWUT  OOJIBIIYIO  4YacTb  BpPEMEHH  MeXay  opOH-
tamu Caryppa u  YpaHa, KOTOpble TOrJa  CUUTa-
JUCh  TOCIEIHMM  MECTOM, TIJIé MOXHO OXHIAaTh  OT-
KpBITHS HOBOrO acreponga. OH JOCTUT  Tepurenus B
1996 ronmy, xorma ero paccrosHue oT ComHima co-
crapmsuio 794 000 000 wmwmme; B adenmum  OH  yaa-
nsgercst Ha 1 700 000 000 wmwmmb. OpOuTanbHBIA —TIe-
puon paBen 51 romy. B 1988 romy oaror acrepoun
BBI3BAJI BceoOmiee yIUBJIEHUE, Korzaa BHE3AITHO
YBEIIMYUI CBOIO  SIPKOCTb —  HECHWJIBHO, HO  JIOBOJb-
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HO 3aMeTHO. 3aTeM BOKpYr HETro TOSBHJIOCH  HEYTO
BpO/ie  «IyXa», Kak OyATo CIoH JbJa Ha  OBEpX-
HOCTH Hayall MCHapsATbCs 10 Mepe IOBBINICHUS  TEM-
neparypsl. Tak  00blyHO  BemyT cebd  KOMETHI, HO
XUpOH CIMIIKOM BEIUK JUIi KOMETHOrOo siipa M IO
KinaccupuKanuy ~ HaxoauTcs — Ommke K IUIAHETOWAAM.
Pacuerst mokasmpiBatoT, uYro B 1664 romy OO H. 9.
oH mpomen Ha pacctosaun 10 000 OOO wmwuap oOT
Carypna. OTo He HamHOro Oojblle, YeM  paccros-
nue Mexay CarypsoM ® ero  BHEIIHMM  CIyTHH-
koM @eboii... a @deba u XUPOH TOYTH  OJHOTO
pasmepa.

bbutn  OTKpBITBI  apyrMe  HeoObyHBIE — Tenma.  He-
KOTOpblE W3  HHMX JBHXKYTCS 110 OYEHb  BBITSHYTHIM
opOutaM, KOTOpble BBIBOIAT uXx 3a 1penensl  Coin-
He4YHOW cucreMbl B Tayomael  Kocmoca. Tak, acte-
poun Ne 5365 (amoxi) pBmKeTcs 1O opOuTe, Tie-
pecexaromeit opOuTHI Mapca, IOnuTepa, Carypna
n VYpana, a Ne 4145 (domyc) paBMKETCI OT BHYT-
pennerd  uwactm  opbutel  CaTypHa  gmajeko 3a  mpe-
nensl  opbutbl  Hentyna,  coBepmas — monHbIH  000-
por 3a 93 roma. OH wuMeeT OTYETIHMBBIA KpacHBIH
OTTEHOK, a ero JAuaMmerp cocraBiasier ot 150 1o
200 muib.

B 1992 rony [eeuxg [xyurr u  [Ixeitn  Jlyy,
IOJIB3YSICh MOIIHBIMU TEeNIECKOIIaMHU Ha BEpLINHE
Mayna-Kea  na  TaBaifix, OTKpbUIM  acTepoMjJ,  3Ha-
yutenbHo Oonee  ynanenHsli  or Comnma, yem  Hen-
TyH; cpeaHee paccrosinue mnpesbimaer 4 000 000 000 muib,
a opOuTaIBHBINA IIEPUOLL COCTAaBJIAET 296 JIeT.
C Tex mop ObulM  OOHApyXXeHbl  JIpyrMe  IIOXOXKHE
TeJa, W €CTh MHEHHe, 4YTO MBI BHOUM sIpHaiinue
acTepoMIpl M3 IEJOro  pos, WIM TaKk  Ha3bIBAEMOro
obuaka Koiinepa, pacroioxeHHOT0 JIaJIeKo 3a op-
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ouroi  Henrtyna (Ha3sBamme JaHO B 4ecTb  IIOKOMH-
Horo Jx. II. Koiinepa, BmoepBele  NpeaNOIOXKUBIIE-
ro BO3MOXHOCTb CyLIECTBOBaHHUSA TaKoro obmnaka).
OTTyaa  BHOJNHE  MOTYT  MOSBIATBCS ~ HEKOTOpbIE KO-
METBl C  KOPOTKMM  IIEpUOJOM  OOpalleHHs,  IO3TO-
My, Opexae  4eM  INPOJODKUTh  pacckas, JaBaiiTe
HEMHOTO  [IOTOBOPMM 00 3TUX  CTPaHHbIX, elIBa JH
HE MPU3PAYHBIX 00BEKTAX.

Kometst KaK-TO Ha3BaJH «TPSI3HBIMU CHEXKa-
MU», M 3TO ONUCaHME HE TaKk YX JaJleKko OT uc-
TUHBL.  Spkas koMeTra C  JUIMHHBIM  XBOCTOM,  IIpO-
TATHBAIOIIMMCS 1O  HeOy, MOXET  BBIIJLIIETH  BEChb-
Ma  BIEYAaTISIOIIE, HO  3Ta  BHEUIHOCTh  OOMaH4uMBa.
EnvHCTBEHHON  BEIIECTBEHHON  4acTbl0  KOMETHl  SIBIS-
ercsi ee AApo, COCTOAIlee M3 CMECH JbJa U «IIeOHD»,
HUKOTZa  HE  TMPEBBINIAIONIEe  HECKOJbKUX  MWIb B

MIOTIEpEYHHKE.
OObIYHAsT KOMETa  MYTEIHIECTBYeT IO  OYCHb  BBITS-
HyTOW  opbute w, Haxomsick Branmm ot  CounHia,

MpeacTaBiasieT  co0OW  HPOCTO  KOMOK — HMHEPTHOIO  Ma-
Tepuarza, HO KOIJa OHa BO3Bpallaercs, TO IO Mepe
MOBBIIICHUSI ~ TeMIlepaTypbl  Jiel  Ha  BHEMIHEH  00o-
JIOYKE siApa HAuyMHACT UCHApsATbCA, My KOMETHI IIOSB-
JISIIOTCSI «TOJIOBA» U «XBOCTY.

Korma xomera mpoxomur mepurenuii W ynausercs
B XojomHele pernoHsl Baanu or ConHba, 3TH Je-
T~ ee  Hapsja  ucye3alT, W OHa  IpuoOperaer
MPEXXHUH 00JIUK.

KomeTrHble  XBOCTBI ~ OBIBaIOT  JOBYX  THIIOB:  Tra3o-
BbIE (MOHM3UPOBAHHBIH raz) u TIBLIEBBIE. O6a
Tuma  obOpasyrorcst  mox  Bo3medictBuem  ComHnma.  Jlas-
JICHWe  CBeTa  OTHOCHUT  pa3peXeHHbII  MaTepuan  Ha-
3an, oOpa3ys TpsSMOM Ta30BbIH  XBOCT; YacTUIBI  COII-
HEYHOI0 BETpa CXOJHBIM obpazom BO3ACHUCTBYIOT
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HA KOMCTHOE BEIIECTBO, 00pa3ys  W3OTHYTBIA  IIbLIe-
BOM XBOCT.

XBoCT KOMETHI MOYTH BCerjaa YKa3bIBaeT B
HaIpaBJIEHUU oT CounHia, MIO3TOMY Korja  Komera
MPOXOIUT qepes MepUreni 54 Ha4yuHaeT nyTee-
creue 3a mpenensl  CoNHEYHOW  CHUCTEMBI, OHa  JIBH-
JKETCSl XBOCTOM  Brepea. Pa3ymeercsi, y MHOruX Ma-
JICHPKMX KOMET XBOCTBI Tak ® He oOpasyrorcs, a
HEKOTOpBIE u3 HHUX BBITJISISIT BCETO JIMIIb Kak
CJIETKa «IIYLIHCTHIEY» 3BE3/bI.

Opbuta
KOMETBI

lMonoxeHne XBOCTa KOMeTbI
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Panpme  cumramoch, YTO  BCE  KOMETHI  NpHIIETa-
I0T W3 TaKk HaspiBaemoro obmaka QOopra —  CKoO-
nuina JIEASHBIX 00BEKTOB, BpalaroImuxcs BOKPYT
ConHna Ha  pacCTOSHMM MO  MEHBIIEH Mepe  OJHOro
CBETOBOTO roja (Ha3BaHME J@HO B  4YeCTh  TOJUIAHA-
ckoro actponoma Jlx. I. Oopra, Bemymero MHpO-
BOrO0  crmemuainucrta B o0macTh  KOMETHHIX  (peHOMe-
HOB). IIpennonaranoce,  4TO  €caM  IOA  BO3JEHCT-
BUEM npoxonsmen 3BE3/1bI WA Jlaxe OTJaJICH-
Ho  twaHetsl  CoONHEYHOW  CHCTEMBl  KOMETa  IIOJyYHT
HepBOHAYAJIBHBIN TOITYOK, OHa HayHeT «T1a1aTh»
nmo  HampaBieHuto k  ConHny W mocie  JOJTOro
CTPaHCTBHS Yepe3 MHOIO ThICSY JIET HAKOHEN  I0f-
BUTCI B  30HE BHAMMOCTH. 3areM C HEH  MOXKeT
MIPOU30HUTHU OZIHO u3 HECKOJIbKUX COOBITHH. Ona
MOXeT mpocto  obmeretb  Bokpyr ConmHma uW o Bep-
HyTbCS B oOmako Oopra, CHOBa HCYE3HYB Ha O4YEHb
qonroe Bpems. OHa MOXET BCTPETHThCS C  ILIAHETOH
(o6pryHO0 ¢ FOmmTepom) w  mepedith  Ha  mapaboim-

4Yeckylo ~ opOuTy,  4YTOOBI  HaBcerja  HOKMHYTH  IIpe-
Jlenbl  CHUCTEMBI; 3TO MPOM30ILIO C  JOBOJIBHO  SPKOH
komerod Apenma — Ponanga, HaOmromaBmeidicss  Bec-

Hoit 1957 rona.

Komera MOXET nepeitu Ha Ooee KOpPOTKYIO
opbUTy ¢ TEpPHOAOM JIMIIb B  HECKONBKO JIET WU
JIECSTUIICTUMN. C Jpyrou CTOPOHBI, OHa MOXET
maxe ymacth Ha CoNHIE WM Bpe3arbcs B IDIaHE-
Ty; Kak BBl TNOMHHTEe, B wutone 1994 roma  MbI
ObutM  cBUETENAMHU  pacmaga  komeTsl  Illymeiikepa —
JleBu-9, COBEpIIUBLICH «KOCMUYECKOE XapaKupm»
yepe3 ceputo B3peiBOB  Ha IOnutepe. HepaBHo mosi-
BWJIOCH  MPEANOJOXKEHHEe, YTO  KOMETbl C  KOpPOTKH-
MU  OpOMTaMH  TIOSBISIFOTCS W3 PACIONIOKEHHOTO  Io-
pasgo  Ommwke obmaka Koiimepa 3a  opOuroii  Hen-
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TyHa. B mobOoM cimydae, MBI yBEpPEHBI, 4YTO KOMe-
TBI — 9T0 OYEeHb MNPUMHUTHBHBIE Telld, COCTOSIIUE
U3 Marepuana, HE [PUHAMABIIETO ydacTus B  Qop-
MupoBaHUH TuTaHeT CONTHEYHON CUCTEMBL.

Komera Ha3dpiBaeTCsi B  4ecTb €€  IEPBOOTKpHIBA-
Tenss JmOO B YeCTh  MaTeMaTHKa, PACCUUTABIICTO €€
opbury. CyuiectByeT TaKxke cucrema, COTJIACHO
KOTOpOl ~ ouepenHOM KoMeTe JaeTrcsa TMOPSAKOBBIA  HO-
Mep IO BpEeMEHH €€ TMPOXOXKJEHUS  uepe3  Mepure-
mui.  Tak, mepBas  KOMeTa, MHUHOBaBIIAsg  MEPUTEIUH

B 1994 romy, Obuta 1994-1, Bropas — 1994-II, wu
Tak Janee.

Hu omua rom He  mpoxomur 0Oe3  HECKOJIBKUX
OTKDPBITUH:  HMHOTAA MBI  BHJAAM  HOBBIC  KOMETHI, a
HHOT/IA HaOJr01aeM 3a BO3BPAIICHUEM HU3BECTHBIX

HNEPUOTUIECKUX KOMET.

Kaxnpiii  pa3, mnpoxoas uepe3  Iepurenui, Kome-
Ta TepseT dYacTh CBOEM Maccel, Tak Kak ee Belle-
CTBO wWcmapsieTcsi, o00pa3ys «roloBy» M  «XBOCT». OTO
03Hauaer, 9TO o KOCMHYECKUM MepKaM KU3HBb
KOMETBl  O4e€Hb KOpPOTKAa, M  JIHMIIb  4Yepe3  HECKOJb-
KO JIeCATKOB ThICAY JEeT OHA yTpauMBaeT BCE CBOHU
nerydyne  BemectBa. Kak MBI yXe  yIOMHUHAIHM, KO-
mera YwicoHa —  XappunrroHa 1949 roma  Temeph
nMeer MOJTHOCTBIO aCTEPOUHBIH o0k u Jlaxe
MOJyylJla  MHOPSAKOBBIM  HOMEp B CIHCKE  acTepou-
JIOB.

Kometst c KOPOTKUMH LepuoaaMu oOpareHus
ObICTPO  BBIFOPAIOT, W  HEMHOTME M3  HHUX  MOXKHO
YBUZETh HEBOOPY>KEHHBIM TJ1a30M; HECKOJIBKO KO-
MET, KOTOphle peryispHo HaOmomamuch B XIX  Be-
Ke, Tenepp  HCYE3IHu, pacmaBIIMCh ~ Ha  COCTaBHBIE
yacTd. OTO  HpoOM3OLUIO C  KoMeTamMu  bpoHcoHa u
Becrdams, a B 1926 romy komera OHcopa IOTYCK-
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Hella BO  BpeMsl I[PUONIDKEHUS K IEpUresivio, H ¢
TeX TOp ee OOoJIbIle HE BUACIH.

Adennii MHOTHX MIEPHOANYHBIX KOMET MoYTH
coBmajaer ¢ opburoii  lOnmrepa. OTO0  cTapple  3Ha-
KOMBIE, M MBI Bcerja 3HaeM, Koraa U TAe Cleny-
eT oxunath ux nossaeHus. Komery DOHke ¢ mepuo-
oM 3,3 roma Bumenu yxke Oomee S50 pa3s, a cos-
pEMEHHBIE TEJIECKOIIbI MOTYT MPOCIEAUTh 3a ee
MOJIETOM 1O  BCcel  jmHe  opOuThl.  BmepBeie  ee
HaOronan (paHIy3cKuii aCTPOHOM ITeep MumeH
B 1786 romy; B 1795 romy ee oOHapyxwia Kapo-
muHa [T'epmens, cectpa Bunbsama T'epmens, a mocie
mosieneHnss B 1805 w1818 romax ee opbOuta Obuia
paccuutana  Jx. O. DHKe, KOTOPBIN npeackKasad,
YTO KOMeTa CcHoBa BepHercas B 1822 romy. Paszyme-
ercd, Tak M CIy4ywIioc, HU C TeX TOp AacTPOHOMBI
HaOmoamu  3a  KaXAbBIM €€ BO3BpAllleHWEM,  KpOMe
1944  roma, Kkorma €€  pacmojoXeHue  ObUIO  HEy-
JIauHbIM, a OOJIBIINHCTBO aCTPOHOMOB 3aHUMAJIUCh
COBCEM JIPYTMMH JA€TaMHU.

B 1682 rony Onmonn  [amnei, BIIOCJIEZICTBUU
CTaBIINH BTOPBIM KOPOJIEBCKUM ACTPOHOMOM bpu-
TaHWW, HaOmojan  spkylo komery. OH He  IEpBbIM
yBUZAEI ee, HO TIpoBeNd  AaKKypaTHble  HM3MEpeHHs U
TIpUIIE K 3aMEYaTEbHOMY BBEIBOJY. Ho TOrO
BPEMEHH  CUHUTAJIOCh, YTO  KOMETBl  JeTAT IO  Ips-
Mol ymHMM MuMo CoiHIa, a TOTOM yJausdioTcs B
Hem3BecTHOcTh.  Ho  Tlammeit  oOHapyxwmn,  d9To KO-
Mera 1682 roma ABWXKETCS MO TOMY K€  MapLpy-
Ty, 4YTO ¥ KOMEThl, paHee HaOmoxaBmmecs B 1607
u 1531 romax. MoxkeT ObITb, 3TO OJHA M Ta K€
komera? Tak mnomyman Tamnell, wu oH Obul  TpaB.
OH  paccuuTan, 4TO  ecad  KOMETa  HMeeT  Iepu-
on oOpamenuss 76 Jer, TO OHa CHOBa  BEpHETCA
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B 1758 romy. K Ttomy Bpemenun Tammeit  naBHO
yMep, HO KOMeTa TOsBHJIach TOYHO 1o Trpaduky, U
ee  BIOJIHE  3acHyXKeHHO Ha3Banu  ero  uMmeHem. C
Tex Hop Komera Bo3Bpamaigack B 1835, 1910 wu
1986 romax, XxoTda B TOCIEAHMH pa3 OHa JeTena
IoJl HEyJa4HbIM yTJIOM M HE BBIIJIAAENa OYeHb Sp-
KO, KaK paHblIIe.

HcTtopuueckue  3amMCH  CBHUACTEIBCTBYIOT, UYTO  BO3-
BpamieHust ~ KoMmerel  [amnmes  ObuUIM  peryjsipHBIMH, U
MBIl  MOXEM  HpPOCIEAUTh  UCTOPHUI0O €€  IOSABICHUH
3agoaro g0 poxaeHus — Xpucta. OnHa  He  Bcerna
[0JIb30BallaCh ~ MOMYJAPHOCTBIO:  KOrJa  KOMeTa  3acus-
ma B Hebe B 1066 TOmMY, 3a HECKOJIBKO  MECSIEB
mo  OurBel  mpum  ['acTMHrCe,  CaKCOHCKMH  JBOp  Ccyeln
9TO  AypHBIM  IpeA3HaMeHoBaHWeM, a B 1456  roxgy
mana Kamuker | mnpousHec HpOTHMB — KOMETHI  LIENYIO
OpONOBedb, Ha3BaB €€  «IOCIHaHHUIEH  JpsBonma». B
1r000M ciryuae, KOMETBI CUHUTAINUCH BECTHHLIAMHU
Heygauu.  Crour  BcmoMHUTH — cTtpoku  u3  Illexcnu-
pa: «B geHp cMepTM  HHIIMX HE TOpPAT  KOMETHI/
JUIIb  CMepTh Lapeil orHem  Bemaer Hebo»*.  Orua-
CTH  CTpax  TIOAOTpeBaJCs  IpeapaccylkaMH, HO  Cy-
IIECTBOBAJl ~ BIIOJHE  peaJbHBI  CTpax  Mepex  TeM,
YTO  TpsAMOE  IOMaJaHMe  KOMeThl ~ Oyner  O3HadaTh
KOHell CBeTa. [Tono6HbIe uaeu COXpaHWJIUCh [0
HallMX  JAHEH;  TIepej  BO3BpalleHMeM  KomeTrel  [an-
mes B 1986 romy HECKONBKO  OJNIaTOHAMEPEHHBIX  pe-
JIUTHO3HBIX OpraHu3aIui 00BSBIIIN 0 npuoIIKe-
Hun CygHOTO JHS.

B 1986 romy wmemas apmMajga KOCMHUYECKHX  30H-
JIOB  ycTpeMmiach  HaBcTpedy  komere lammes.  Tam
ObutM  1Ba  pycCKUX  ammapara, JBa  SIOHCKHX U

* «lOnuit Hesaps», akt 11, ciena 2. — Ilpum. mep.
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OIIVH €BpONEHCKUII. EBponetickuit 30HN «Jlxot-
TO», TOCTPOCHHBIN B  bputanmm, yrioyOwics B Tro-
JIOBHYI0 4acTb  KOMETBI, TNepellaB Ha 3eMJIl0  Kpyl-
HoMacmtabHele  Qororpadpun  sapa B opme  apaxu-
COBOTO  OpeXa, COCTOSIIEro B OCHOBHOM M3  JIbJa:
OHO OBUIO TEMHBIM, HO UCIyCKaJlO CTpyH rasa H
MBUIN u3 JIOKAJTbHBIX Y4acTKOB Ha COJTHEUHOH
cropoHe. Jluamerp sApa He mOpeBbImanT 9  MWiIb, H
MTOHAT00MITOCH OBl 60 MUWJUIHOHOB KOMET lannes,
49TOOBI  CpaBHATBCSI ¢  Maccod  3emum. Slapo  Tepser
okosio 300 MWUIMOHOB TOHH  BEIIECTBA IPU  Kax-
JIOM  TPOXOJE€ uepe3 Mepureinuid, MOo3TOMy €ro  Ko-
Hell yxe JoBosbHO  Oym3ok. Komera  BepHercs B
2061 romy, xOoTd oOHa CHOBa OyJmeT HEyZayHO pac-
MOJIOKEHAa M HE CTaHeT sApKO CcusATh Ha Hebe (cor-
JIaCHO aHIJ10-CaKCOHCKUM XPOHHKaM, B 837 rony
OoHa Obula Takod  SAPKOHW, dYTO Moryua  oTOpachBaTh
YETKUE TEHHU).

B HUCTOpUU YeJI0BEYeCTBa COXpaHuJIach aMATh
o HECKOJIBbKUX >KUBOMHUCHBIX KOMeTax. Komera
Iucco 1744 roaa nMena o MEHbIIIeH Mepe
miecTb  XBOCTOB. Bemumkyro komery 1811 roma mMox-
HO OBUIO BHICTH TMNPH CBETe JHSI, KaK M  KOMETY
1843 roaa, KoTopasd, KCTaTH, BbI3Baja OypHYIO
MaHUKy B AMeEpHKe CO  BCEOOIIMMHU  OXHIAHHSIMHU
KOHIIa CBeTa.

Cyns mo  3amucsiM, komera Jonmarm 1858  roma
ObUTa caMOMl  KpacWBOi: C  JUIMHHBIM  HOPSIMBIM  Ta30-
BEIM  XBOCTOM W  Ca0JICBHIHBIM  MBUICBBIM  XBOCTOM.
Komera 1882 roma orOpaceiBana TeHH; ObLia  eImie
Tak Ha3piBaeMas JOHeBHas komera 1910 roma, mos-
BHUBIIasCd 3a HECKOJIBKO MecsleB a0 KomeTol [ammes.
JIBymMsi  caMbIMM  SIPKUMH ~ KOMETaMH  HEJaBHEro  Bpe-
MeHHt Obln XyakyTake B 1996 rony u Xeiina —

210



11. ACTEPOM/Ibl, KOMETbI I METEOPbI

bonme, 3acusBmas B MOJHYHO cuily BecHo 1997 ro-
Ja W BIOJHE TIIOAXOAMBINAS TIOJ ONpeJeieHHe  «Be-
JUKOH  KOMeTbl». B TeyeHMe  MHOTMX  Hemeslb  ec
MOYHO ObUTO HaOmonaTh HEBOOPY>KEHHBIM ria-
30M... HO OHa BEpHETCS JIMIIb NPUMEPHO dUepe3 de-
TBIPE THICSUH JIET.

Oxora 3a KOMeTaMH SIBISIETCS  ONHMM M3  TJaB-

HBIX YBIICUECHUN ACTPOHOMOB-JIIOOUTETICH. Xots 3TO
KponoT/iuBasg  paboTa, OHa  MOXET JIOCTaBUTh  HeMa-
JI0 [IPUATHBIX MOMEHTOB. IIponenypa mpocTa u

3aKJIIOYaeTcsi B OCMOTpe Heba C  IOMOIIBIO  MOIIHO-
ro  OMHOKJII WM  TeJecKkoma ¢  [IMPOKOYTOJIbHBIM
oobektMBoM. Ha  3amerky  Oepyrcst Bce  HEOOBIYHBIC
0o0bekThl.  ['maBHOH  HEOOXOIMMOCTBIO  SIBJISIIOTCA  9H-
LUKJIONEeINYECKUe MO3HAHUS B Tornorpadun 3BE3-
Horo Heba: k  npumepy, Jbxopmxk — ONKOTT,  OAMH
W3 JIy4IIMX  COBPEMEHHBIX  OXOTHHKOB 32  KOMeTa-
MU, Hau3ycTh 3HaeT  pacloJIOKEHHe u 3BE3/IHBIC
BenmmunHb! 6osee 30 000 3Be3.

Her Huxakux COMHEHUH, 4YTO KOMETHI M  MeETe-
Opbl TECHO CBfi3aHBl MexAy coOod. OpHa 3HaMEHH-
Tas ~ «mpomaBlias ~ KoMmeTa»  budna  obecneumia  HAc
OeccropHbIMH JIoKa3aTeIbCTBAMHU. Omna nMmena me-
puon  oOpamenus 63/4 roma W JOCTUTaNA  TPEThEH
3BE3JHOU BEJIMYMHBI. BepHnysuuch B 1845 rony,
OHa  TOpa3uja  acTPOHOMOB,  pa3JeNMBUIMCE  Ha  JIBE
gactu. Komersl  BepHymuce B 1852 romy,  Obumn
mponymensl B 1859 rogy M3-3a  O4eHb  HEyJadyHO-
r0 pacmoyioKeHHssT M CHOBa OXujganucb B 1866  ro-
Jy — HO Tak M HE TMOSBWINCh, M C TexXx MOop uX
O6ompme ©He Bugenu. Opmmako B 1872 romy mereop-
HBIH  JOKAb  HaOmojayics Kak pa3 B TOM  ydacTKe
He0O0CBO/Ia, T/Ie AOJKHA ObLIA TIOSIBUTHCSI KOMETA.
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COBEpIICHHO  $ICHO, YTO 3TH  METEOpPbl  OBLTHM  TpO-
JIyKTaMU pacrnajaa koMmeTsl busna.

Kak MBI yXe 3HaeM, METCOpHl SBISIOTCA  00JIOM-
KaMHd  KOMETHOTO  BEIICCTBA. Korma  3emns  mpoxo-
JIUT yepes MBLICBOM cien, OCTAaBJICHHBIN KOMETOM,
MBI  BHOAUM B Hebe  JOXKIb  «IIAaJarmoIiuX  3BE3I».
910 MIPOUCXOIUT MHOT'OKpaTHO, KK b1 TO/I. C
TOBEPXHOCTH 3emim KakeTcs, 9TO0 METEOPHBII
JNOXKIb  PacXoAMTCS U3  ONpeleNieHHOW TOYKM Ha  He-
0oCBONlE, TaK Kak METCOPBl JBHKYTCI B  MPOCTPaH-
CTBE 110 MapaUIeIbHBIM JIMHHSIM.

Ectp  xopommii cmoco® Ui JEMOHCTpPAalMd  ATOTO
spdekta. BerambTe Ha  MOCTY Haj  MyTSIMH  KEJe3-
HOM  joporM, W BBl  YBUOUTE, Kak  NapajuleJbHbIC
JUHUHA  PEIIbCOB  CXOMITCS B TOYKY Ha  OOJBIIOM
pacCTOsHUM. Kaxnprit METEOPHBI OXKIb Ha3bIBa-
eTcsi B 4YeCTh  CO3Be3Ius, TJ€ HaXOAWUTCA  paJUaHT,
WO TOYKAa  BUAUMOIO  pacxoxkiaeHus. Tak  aBrycToB-
CKHE€ METeophl NpUXOoAAT u3 co3Be3nus Ilepces U Ha-
3pBatoTcst  I[lepcemmamu,  HosOpbckme — JleoHWABI  mpH-
XOJST U3 co3Be3aus JIbBa, U Tak jajee.

He Bce wMereopHble JOXIM HMMEIOT paBHYIO  HH-

TeHcuBHOCTE.  OHmM  KkinaccuuuupyloTcs B COOTBET-
CTBHH c 3€HUTHBIM 4acOBBIM k03 punreHTom
(ZHR), «xoTopblii  ompexenseTcs Kak ~ KOJIMYECTBO  Me-
TEOpOB, BUJIUMBIX HEBOOPY KEHHBIM J1a30M npu

WJCAIBHBIX  YCIIOBUSIX, KOIJIa  paJlaHT  HaXxOAWTCA B
3CHHUTEC, WIM TNpPsSAMO HAJg TOJOBOW  HaOmogarens. Ha
MpaKkTUKEe  TakKUX  YCJIOBUM  HE  CyIIECTBYeT,  IOATO-
My  Qakrtuueckuid  koadduimMeHT  HUKE, UEeM  Teo-
peTHYeCcKHii npejaen. Cnucox OCHOBHBIX MeTeop-
HBIX bi(0Y: 91 (71 TIpUBENICH B [punoxenun 4. 3a-
METBTE, 4TO paauant KBanpanTtun HaXOJHUTCS B
co3Be3nmuu  Bosamuero.  OHO ~ 3aHMMaeT ~ MECTO  CTa-
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poro co3Be3amss  KBajpaHTa, HCKIIOYEHHOTO M3  COB-
PEMEHHBIX 3BE3HBIX aTJIacoB.

[lepcenapr —  Hambosee  KMBONMCHBIM W3  COBpe-
MEHHBIX ~ METEOpPHBIX  JOXJAeH, Tak Kak OHH  pacce-
SHBl 10  Bcel  opOWTE  CBOEGH  INEPBUYHOH  KOMETHI
Ceupra — Tyrma. IlocMorpure Ha  sACHOE  HOYHOE
HeObo B Jro0oe BpemMs B TEUCHHE IIEPBOW  IOJIOBUHBI
aBrycra, M BaM O4Y€Hb HE IIOBE3eT, €CIM BBl HE
YBHIHTE XOTs Obl HeCKoJIbKO [lepcen.

%
/ /
- . + ) f:
e MeTeOprM/

MeTeopHbIit pagnaHT B co3se3aunm Mepcen
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HostOpbckue Jleonuer BEIyT celst MO-JIPYTOMY:
OHM  IUIOTHEE  CTPYHNIHPOBAHBI M XOpPOLIIO  BHUJHBI
JUIIb B Te Troiapl, Korma 3eMisl HOpOXOOUT  4depe3
HauOoiiee  IUIOTHYIO  4YacThb  poOsl, Kak 9TO  CIy4aJoch
B 1779, 1833, 1866 wu 1966 romax. ToBopuiu,
YTO  METEeOphl  «majaiu ¢  Heba, Kak  CHEXHHKN,
HO, K coxaneHuto, B 1966 romy B EBpome o0CHOB-
HOE  JCICTBO  NPOUCXOAMIO B  JHEBHOE  BpeMs, W
€ro  MOXHO  Obuto  HaOmIOAaTh  JUIIL  HA  JIPyroM
KOHLIE 3eMHoro 1mapa. [Ilepuunas s Jleommng — Ko-
Mera Temnens — Tyrrma mpoiimer depe3  mepure-
mii B 1999 romy, wu HaOmiomartenmd C¢  HETEpIICHH-
€M  OXHJAIT  OuepenHylo cepuio  HebecHBIX  (eifep-

BEPKOB.
ACTPOHOMBI-TTFOOHTENH BBITIOJTHSFOT LCHHYIO pa-
6oty mo  HaOmopeHMI0o  3a  MeTeopamu.  PapapHble

METOJBl 1O  HEKOTOPOH  CTENeHW  TOTCCHWIH  Tpalu-
OUOHHBIC  WCCICIOBaHMSA, TaK  KaKk  paJapHBId  CHT-
HaJI  OTpaXkaeTcs OT METCOPHOTO  pos, HO  BHU3yallb-
HBIC HAOIFOICHUS MO-TIPEKHEMY OYCHB TTOJIC3HEI.

Hammyummit  cmoco® — paccumtaTh — TPacKTOPUIO — Me-
Teopa — JepKaTh JIMHEHKY TapajulebHO Cleqy — Ia-
JAroIIed  3BE3bI, YTOOBI €ro Hayago ¥ KOHEI MOX-
HO ObUIO  BHICTh 1O  OTHOUICHHIO K  3BE3JHOMY
¢oHYy, HO JUI1 OTOrO OMATh-TaKK TpeOyercs Xopoliee
3HaHue HeOocBojma. Taike  OTMeYaeTcs  TOYHOE  Bpe-
Ms  TOSIBICHWS, TIEPUON  BHANMOCTH,  SPKOCTh,  IIBET
(ecntu  OH ecTh) ®W  Jpyrde  OCOOBIE  XapaKTEePHCTH-
ku. FEcomm oamH W TOT ke MeTeop HaOmogaercs C
pa3IMYHBIX  TOYEK, TO MOXXHO  BBIYHCIHUTH €r0  BBI-
COTY 10 METOJY TPUAHTYJISAIHH.

dotorpadupoBaHue METEOPOB SIBIISICTCS yBJICKa-
TEJIBHBIM  3aHATHEM:  MPOCTO  HANpaBbTe  Kamepy B
HY)KHOM  HAalpaBJICHHH, OTKpOWTEe  nuaparMy W BHI-
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CTaBUTE MaKCHUMaJIbHYIO BBIJIEPIKKY, Y4TOOBI «TOH-
MaThb» BCE METEOPHI, MOSIBIISIIOIIMECS B [10JI€ 3pEHUSL.

Pasymeercs, He  Bce  MeTeopel  MPHUHAIIEKAT K
HU3BECTHBIM METEOPHBIM JOXKISM. Ectb Cy4yaiiHble
METECOPbI, KOTOPBIC MOTYT TMOSBHTHCA C JOOOr0  Ham-
paBieHus B J00OW  MOMEHT, TIO HEKOTOPBIM  OIICH-
kaM, B arMmochepe 3emid  KaxIple CYTKH  Cropaer
75 000 000 MereopoB, KOTOpblE  MOXHO  BHJIETHb
HEBOOPY>KEHHBIM TJ1a30M.

IIpu HOPMAJIBHBIX YCIIOBUSIX BHUMAaTEIbHBIN
HAOIOMAaTeNb  MOXET  YBHJCTh  JO  JICCATH  METEOpOB
B Yac, XOTS B [MEpPUOJ METCOPHBIX JOXKIEH JTO KO-
JINYECTBO pe3ko BO3pACTAET. Bpewms oT BpEMEHHU
MOSBJISIIOTCSL  HACTOSIIIME  KpacaBlbl: S caM  BHJEN  Ye-
THIPE  METEeOpa, KOTOpble Ha  KOPOTKOE BpeMsi  MOI-
JIM 3aTMUTH CBOMM OJICCKOM JaXke MmoJiHyo JIyHy.

Meteoputsl — Oolee KpymHBIE Tela, HE Cropa-
onme B arMocdepe W JIONETAIONIME  J0  MOBEPXHO-
ctu  3emud.  3aMeTbTe, YTO METEOPUTHI HE  SIBJISIOTCS

OOJIBIINMH MeTeopamuy; (baxTryecky, MEXTY HU-
MH  BooOIle HET HHMKakoW CBs3M. MeTeopuTsl  Mpu-
JeTaloT M3 Iosfca  acTepoOMJOB, M HET  HHUKAKHUX
MPUHIUIHATBHBIX pa3nuuuii MEXTy KpPYTHBIM Me-
TEOPUTOM U MAJCHBKHM  aCTEPOMJOM. Oro  numb
BOTIPOC TEePMUHOJIOTHH, XOTA «METEOpPUTaAMU» yc-

JIOBHO  HAa3bIBAIOTCS  TOJBKO Te  HeOECHbIE  OOBEKTHI,
KOTOPBIE NMAAAI0T Ha 3EMIIIO.

Bruto cobpaHo MHOT'O ThHICAY METEOPUTOB, a
HHOTZa  yAaBajoCh  JaXke  MpPOCIEAWTh 3a HX  Haje-
HUEM. Manenbkuit METEOpHUT, MIPOMENBKHYBIIUI B
HeOe Ham Anrimedd B kaHyH PoxmectBa 1965  ro-
Jla, pacmajicsi Ha 4YacTH Tepe] YyaapoM, H ero ¢par-
MEHTBl  paccedanuch  BOKpYr  jAepeBymku  bapsemn B
Jletiuectepe. Y  Hac HeT JOCTOBEPHBIX CBEAEGHUH O
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rubenu  JoAged  Opu HaJeHWH  METEOpPUTOB, XOTS B
HECKOJIBKUX ciryyasix OYeBH/IIAM JIEHCTBUTEIIEHO
MIOBE3J10, YTO OHU OCTAJIUCH B )KUBBIX.

Ecte  nBa  IWaBHBIX ~ TUNAa  METCOPUTOB:  KaMeEH-
Hele  (adpoyuThl) W OKenesHsle  (cumeputhl). Mx  He
BCeTrAa JIETKO  ONpPEeNeJIUTh MO  BHEOIHEMY  BHIY, HO
JUIi Teojora 93TO He cocTaBisier Tpyaa. Ecmm  paspe-
3aTh ~ OKEJE3HBIH  METEOpHT, a  3areM  NIpPOTPaBUTH
€ro KHUCJIOTOH, TO TIOSBATCS XapakTepPHbIE Y30pbI, W3-
BEeCTHBIE  KaKk  «y30pbl  BuamaHncrarreHa», He  BCTpe-
YaloIMecs B 3¢ MHBIX MUHEpAJIax.

Hexotopsie KaMEHHBIE METEOPHUTHI, Ha3BaHHBIC
XOHJIPUTAMH, cojepxar MaJIeHbKUE cepuueckue
BKIIIOUCHHSI  (XOHIpYJBI),  cocrosime M3  (hparMeHTOB
MHHEpAJIOB; B  JAPYIMX  METEOpUTAaX  XOHAPYJIbI  OT-
CYTCTBYIOT. Ectb IIPEI0I0XKEHUE, 4TO HEKOTOpHhIE
METEOpPUTHl ~ HMMEIOT  JIyHHOE MM  JaXke  MapcuaHc-
KO€  TPOUCXOXKJEHHE, XOTS s  JHUYHO  HUCIHBITHIBAIO
rITyOOKHE COMHEHHUS IT0 ATOMY MOBOJLY.

Kpynneitmmii U3BECTHBIN METEOPUT [O-TIPEIKHE-
My JI©KHT TaM, TI/A€ OH ymal B  JIOUCTOpPHYECKHE
BpemeHa,—  Bozine ['pordonreitna B  IOxnoii  Adpu-

ke. CnaBuHYTB €ro ¢ MecTa JOBOJBHO  3aTpyJHU-
TeIbHO, TaK Kak oOH BecuT Oomee 60 TtomH. Ca-
MBI KpPYHNHBIH M3  My3eHHBIX  METEOpUTOB  Ha3blBa-
ercs  Anmruro, wmm Ilamatka: oH Ob1  OOHapykeH
B ['pennanamm  momsipHeIM  HccienoBareneM  Pobep-
Tom Ilupu u nmepempasneH B XeHAeHCKUI  IulaHe-
Tapuil B Hero-Mopxe, a  Temephb BBICTaBJICH Ha
BceoOIiee 0003peHHe.

OtnpaBuBIINCE B ApU30HY, HemojaleKky oOT  TIo-
ponka VYwuHCIOYy ¥ B cTopoHe OT mocce Ne 99  Bol
MOXeETe  yBUAETh  OIPOMHBIH  KpaTep  OKOJO  MHMIU
B TIONIEPEYHNKE, 00Pa30BaABIINICS B pe3yIbTaTe Me-
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TeopuTHOr0 ymapa ©Oomee 20 000 mer Hazag. OxH
cran XOpOIIO U3BECTHOMI JIOCTOIIPUMEYATENbHOCTBIO
Uil TypuCTOB, M  IBeAckud yuensli CsanTe  Appe-
HUYC  OJH@XJbl JaX€ Ha3Bal €ro  «CaMblM  HHTe-
PECHBIM MECTOM Ha 3eMiIey.

Kparep  Boad-kpuk B  3amagHoii  ABcTpanuu — He
Takod  OonBmION W TOpasgo  MeHee  JIOCTYNEH,  HO
uMeeT  4eTkyro  (GopMy, HE  OCTaBIISIOIIYI0O  HHUKAKUX
COMHEHMM B  ero  mpoucxoxiaeHudu. Jlpyrue  Kpym-
HBIE  KpaTepbl  OOHAapyXeHbl Ha  TEppUTOpPUH  ABCT-
pammu, B  obmactm Bakap Ha  ApaBuiickoM  mOIy-
ocTpoBe, B Octonuu u CHIA.

Ecte 3HauMTenbHBIE COMHEHHMS IO TIOBOAY  MPHPO-
nel  HeOecHoro  Tena, ymaBmero B padioHe  Iloaka-
meHHo  Tynryckm B  Bocrtounoit Cubupn 30 wuionHs
1908 roma. XBoOWHBIM Jlec OB TOBaJeH Ha  0OJb-
oo muom@anM, a @ IIyM  CHBIIANM 332 COTHH  MHIb
or Mecra mnageHus. K cuacTero, 3TOT palioH Mpak-
THYECKH  HeoOHWTaeMm; ecid Obl  ymap TpuIIencs 1o
KpYTHOMY ropofy, TO KOJINYECTBO MOrHOIINX
O6buto  Obl  KojoccanmpHbIM.  OnHAaKo  Kparep Tak W
He ObUI OOHAapyXeH, HW JO CHX TMOp HE SCHO, 4YTO
MOCIYXWJIO  TNPUYUHOM  B3pbIBA —  METEOPUT,  Kpo-
LIEYHBIA  acTepoM]  WIM  OOJOMKM  KOMETHOTO  Be-
IecTBa.

Bropoii METEOPHUT Ha TEPPUTOPUH Cubupu
ynan 12 c¢espans 1947 roma B paiione BmaguBoc-
TOKa, HO Ha OJTOT pa3 HUKAKOM TalHBI He MOIy-
YUJIOCH, MOCKOJIBKY yuYeHbIe oOHapy i Gouee
COTHM  MQJEHBKMX  KpaTepoB M  cobpaliu  MHOXe-
CTBO METEOPUTHBIX (DParMEHTOB.

S gpomkeH  BKpaTe  YHOMSHYTb O  TEKTHTax  —
MAaJIeHbKHX CTEKJITHUCTBIX 00beKTax, HMMEIOIINX
00TeKaeMYI0 bopmy u, cyns o OTpeICIICHHBIM
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—
IMpU3HaKaMm, JABaXJ1bI NoABCPraBIINXCs HUHTCHCUBHO-
My HarpeBaHuIo. HeKorz{a CUHTAJIOCh, qTo OHHU
UMCIOT METCOPUTHOC MMPOUCXOKICHHUE, HO ceifuac

Kaxercst 0Ooyiee  BEpOSITHBIM, 4YTO 3TO OJMH M3  MpO-
JTYKTOB BYJIKAaHWUYECKHUX U3BEPKECHUH.

B  Connewunoil cucteme ecTb  OTPOMHOE  KOJIM4Ye-
CTBO  TOHKO  pacCeIHHOrO  MEXKIUIAHETHOTO BEIIECT-
Ba. OHO  sBugeTcs  NPUYMHOM  30MAKaNbHOTO  CBe-
Ta —  cnaboro  KOHYCOOOpa3HOTO  CHSIHHSA,  KOTOpOE
MOJHUMAETCS  HaJ  TOPU30HTOM  BCKOpEe  IOCIE  3aKa-
Ta, WIM HE33aJ0Aro JO0 paccBeTa U NPOTATMBAETCS
BOONbp mosica 3oxuaka  (OTCloAa M HasBaHME).  301M-
aKkanbHBII  CcBeT  TpPyAHO  yBUIETb  Haa  bpuranuei,
3arpsa3HEHHON UCKYCCTBEHHBIM OCBEIIEHUEM, HO B
JIpyruxX CcTpaHax ¢ Ooyiee SICHBIM HEOOM OH  MOXET
ObITh  JOBOJBHO  3aMETHBIM;  COJIHEYHBI  CBET  OTpa-
JKaeTcs OT  4YacTHI, pACCesIHHbIX IO TIJIABHOW  IUIOC-
KOCTH IUTAHETHOM CUCTEMBI.

Comneunas CHCTEMA SIBIISIETCS HEOOBIKHOBEHHO
HHTCPECHBIM ~ MECTOM,  HMMEIONIMM  JJIs  HAC  JKH3HCH-
HO Ba)XKHOE 3HaYEHMUE. OnHaxko HaM MPUXOUTCS

IIPpU3HATD, qTO 9TO O4YCHb HC3HAYUTCIIbHAsA  4acCTb l'a-
JIAKTHUKH, nu TCHCpPb nopa 06paTI/ITI> BHHMAaHUC Ha
6eCKpaﬁHHe IIPOCTOPLI 3a npeaciiaMu Hamero
3BE3JHOI'O0 aoma.
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3BE3/bl

B oObuHBIE ~ Tedeckonm — 3Be3Ay  MOXKHO  YBHUJETh
JUIOIb  KaKk  TOYKY  cBeTa;  (aKTU4YEeCKH, YeM  MEHb-
me OHa KaxeTcd, TeM Jydme Bbl Buaute ee!l Oto
IIPOMCXOMUT  HE  MW3-3a  Majoro  pasmepa  3Be3l, a
IIOTOMYy, 4YTO OHU yJal€Hbl OT Hac Ha  OIPOMHBIC
pPacCTOSHHUA.

W3mepenue 3TUX paccTosHUM 0Ka3aJ10Ch TpyI-

HOHU 3agadei, HEIOCUJILHOMU Jaxe IS Bunbsma
lepmens.  Ycmex  Obu1 pgocTWrHyT  jumb B 1838
rosy omaronmaps KpOMOTIUBOU paborte, BBITTOJTHEH-

Hoi @. B. beccenem B I'epmanum.

Beccenp  pemmn  BOCIOJB30BaThbCsi ~ METOAOM  TpH-
AQHTYJIIMH. B CymIHOCTH, 3THM  METOJAOM  IOJIb3Y-
IOTCS Tororpadsl TS HA3MEPEHUs paccTosHUN o
HelocTynHoro  o0bekTa —  HampuMmep, TOpHOHM  Bep-
IAHBL.

Ha  pmmarpamme (cm. c¢.  221) wabmomatens  (O)
OepeT a3uMyT Ha  BEPIIMHY TOpBI, HaOOJacMoil ¢

JByx Touek A u B,  pa3neneHHBIX  H3BECTHBIM
paccTosiHHEM. 3arem HU3MEPSIOTCS YIJIBL BAM u
MBA u onpemensercs BenmumHa yria BMA.  Ilomo-
BHHAa  JTOr0  yIJa  HasblBaeTcs  mapamnakcoM.  Pac-
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crosaue MO  MOXHO  ONpEACTNTh C  TOMOIIBI0  IpPO-
CTBIX MATEMAaTUYECKUX PACUCTOB.

UroObI  W3MEpPHUTH  PAacCTOSHUE 110  3BE3AbI,  HaM
HeoOxomuma ~ Oa3oBas ~ JIMHHMS —~ 3HAYUTEIBHO  OOJIbINE-
ro pasmepa, u beccelb  BOCIONB30BAICA  AHAMETPOM
3eMHOW  opOutel. OH  BEIOpam  TYCKIYIO  3BE3H0YKY
Ne 61 B co3Besguu Jlebexs, KOTOpYIO CcUMTal CpaB-
HUTCIPHO  ONHM3KOW, a 3aTeM Ompelell ee  IOJIOo-
JKeHHMe Ha  (QoHe Ooyiee  OTHANCHHBIX  3BE3N, CHadYa-
Ja B sHBape, a IOTOM B WIOJe. B TeueHwe moiry-
roga 3emys  THepeMecTWwiach C  OJHOIO  KOHIA  CBOCH
opbutel Ha  JApyrod, 4uro gamo beccemo  6a3oByIO
JINHUIO JUTMHOM 186 000 000 MUJIb. CwMmenienue
mapamiakca 61 Jlebens  OBUIO  OYCHb  HE3HAYUTCIIb-
HBIM — MeHee 1/3  cekyHOBl Oyru,— HO  BIIOJHE
3aMeTHBIM.  beccemp  cMor  mokazaTh, UYTO  paccTos-
HUE J10 DJTOoW 3Be3dbl cocraBisger 11  CBETOBBIX  JI€T,
9TO TIPUMEPHO COOTBETCTBYET 64 TPHJUTHOHAM
MWwib.  HemHOrme  3Be3qbl  PACHOJOXKEHBI  HAa  TaKOM
HEOOJIBIIIOM  PAacCTOSHUM  OT  3eMid;  Ombkaiiied  sB-
JAETCS  TYCKIBIA  KpacHbld  kapnuk — [Ipokcumsr  Llen-
TaBpa B  KOKHOM Hebe, ded mmapaulakC  COCTaBJIsIeT
0,76  cexynmpl ayru, 4to coorBerctByeT 4,25  cBe-
TOBOTO roJia.

beccenp  BbIOpan 61  Jlebensts 1o  OBYM — IpUYH-
HaM:  BO-TIEPBBIX, 3Be3/la  OTYETIMBO  CMEHIaeTcsl  Ha
4,1 cexyHael JAyru B TOA, a BO-BTOPHIX, OHa COC-
TOUT W3  JBYX  KOMIIOHEHTOB,  pa3[CliCHHBIX  MpHU-
mMepHo Ha 30 CekyHI JOyrd, TOSTOMY Jaxe B Ma-
JICHBKUIA  TENECKON WX  MOXHO  BHACTH  OTJICIBHO.
O6e 3Be3npl cimabble W WMEIOT  KPAacHOBATHIA  OTTe-
HOK, 4YTO CIYXXHT CIIe OJHUM YyKa3aHMEM Ha  HX
omm3octe k  ConHIly — BO BCAKOM Cllydae, IO KOC-
MHYECKUM CTaHIapTaM.
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12. 3BE3/ibl

B  oOcepBaropun Keiin B IOxHoit Adpuxe To-
Mac  XEHAEPCOH TMpPOW3BENT  CXOAHbIE  U3MEpEHUs  Ap-
koit Anedsl lleHtaBpa, omHOM W3 ABYX 3BE3ld, YyKa-
3piBatomMX  Ha  co3Besaue  IOxnoro  Kpecra,  koTo-
pas  Takke  OOHAapYy)KMBaeT  YETKOE  EKEroJHoe  CcMe-
meHne Ha 3,6 CeKyHABl JIyrM U SABISETCS  JTBOMHOM
3Be3moil. Pabora Xengepcona Oputa  mpomie, 4YeM Y
beccens, Ttak kak  Aubdpa  llentaBpa  pacmonoxeHa
6mpke Kk HamM W gumbs  Ha 0,1  cBeroBoro  roma
orcrour  or IIpokcumel  IleHraBpa, KOTOpas  BXOAMUT
B ee rpymmy. Opnako XeHIEpCOH He Topomwics C
myOmMKanuen pe3yNIbTaToB CBOUX HCCIIEJOBAaHNH,
u beccens onepenun ero B 1838 rony.

M
N
B
i o]
HaOmronarens A
OTnalicHHBIE 3BE3IbI

Bnuxaiimas 3Be3na

> Op6uta 3emnnu

MeTop, napannakca
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i

Metox  mapamrakca — Xopomio — paboraeTr IS pac-
CTOSHUM 10  HECKOJBKHUX COTCH  CBETOBBIX  JIET, HO
3aTeM CIHBHI  HCKaXaeTcs  HEU30CKHBIMU OmuOKaMu
HAONIONCHUS, TOSTOMY TIPUXOAUTCS mpuberatb K  KOC-
BEHHBIM METOJIaM.

Bonpmeit 9acThIO KOCBEHHEIC METO/IBI BKIJTFOYA-
0T HCTIOJIh30BaHUE CIEKTPOCKOITHIECKOTO aHanmm3a
JUIss  BBIACHCHHMS ~ HCTHHHOH  SIPKOCTH  3BE3IbI,  3aTeM
MBI  CpPaBHHMBAaEM  BHIMMYI0  3BE3[IHYIO  BCJIMYUHY  C
TaK Ha3bIBaeMOi a0COoTFOTHOU 3BE3THOM BEJIMYHHON
u noJry4aemM paccTosHue. Hexotopeie epeMeHHbBIC
3Be3abl  (uedewnnasl)  ynpomialoT — M3MepeHusi,  OOHapy-
KMBasi ~ CBOK  WCTUHHYK  CBETUMOCTh TNPH  U3MCHE-
HHUW BUIUMOTO OJiecKa.

3Be3aHas BEIMYMHA SIBIIICTCS Mepoit BUMMOTO
Omecka — dYeM OHa MCHbIIE, TeM Oonee SIpKOH Ka-
JKercs  3Be3ma.  Takum  oOpasoMm, 3Be3ma - Benu-
YMHBI fApYe, YeM 3Be3da 2-W  BENMYMHBI, M TaK Jia-
nee.

Cupuyc, spuaifimas 3Be3la HOYHOrO  Hebe, HMMeeT
OTpULIATENIbHYI0  3Be3AHylo  Beiawmuumny  (-1,5), a  ca-
MBI  TYCKJbIC  3Be3Ibl, OOBIYHO  pa3IUYUMBIC  HEBO-
OpY)KEHHBIM  TJla30M B  SICHYKO HOYb, HMCIOT  BCIU-
4qyHy +6.

C nmomomp0 OWHOKIS MOXXKHO BHICTh  3Be3Obl  9-it
BEJIMYUHBI, a COBPEMEHHOE 3IEKTPOHHOE o00opyo-
BaHUE, YCTAHOBJICHHOC HA  CaMBIX  OOJBINUX  Tele-
CKOTIaxX, MO3BOJISICT  pa3inyaTh 3BE3IBI MOYTH bi(s)
30-¥ BEJIMYUHBI.

VYcnoBHo CUHTACTCA, 4TO JIBA/IATH SIPYANTITIX
3B€3  HOYHOTO  HeOa  SBISIOTCS  «3BE3JaMH  TMEPBOU
BEJIMYUHBD, HaumHas ot  Cupuyca W 3aKaHYHBas
Perymom B cossesmum  JleBa (1,3). Ho ectp eme
29  3Be3d, ubsd  BENMYMHA ~ H3MEHACTCS B Ipejenax
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12. 3BE3/bI

mexnay 1,5 m 2,00 Ilomspras 3Be3na umeer 2-10 Be-
JUYUHY; U3MEpPEHUs MPOU3BOIATCS o norapudg-
MUYECKOl  mIKaje, [O3TOMy  3Be3ga  |-H  BEIUYUHBI
POBHO B CTO pa3 spuye, ueM 3Be3ga O-i BEITUYUHBL
Cnucox  3Be3g - BennumHel mpusBegeH B Ilpuno-
XKeHUU 0.

Bunumast 3Be3nHas BEJMYMHA JIMIIb  KOCBEHHO  CBSI-
3aHa C  peajbHOM  CBETUMOCTBIO, TaK  Kak  3Be3Jbl
HaXoIATCSI Ha OYCHb pa3HBIX  pacCTOSHUAX  OT  Hac.
Bossmem, k mpumepy, Cupuyc (-1,5) u ero Onm-
JkKallero  comepHuka, 3Be3ly KaHomyc Ha  [OXKHOM
Hebe (-0,7). Cupuyc Kaxkercs sipuye, HO OH Haxo-
quTcs Jumb B 8,6 CBETOBBIX Troja OT HAac U CBe-
T Jumb B 26 pa3 MmomHee Conxma, a go Ka-
Homyca ©Oomee 1000 CBETOBBIX JIeT, M €ro  CBETH-
MOCTb  NpeBOCXOAUT  coiHeunyro B 200 000  pa3s!
(Paccrostnne JI0 TaKHUX OTJAJICHHBIX 3BE31, Kak
Kanomyc,  TpyaHo  u3MepuTb C  JOCTaTOYHOM  TOU-
HOCTBIO, M  pasHbleé  HCCIENOBATE€NH  JAlOT  pas3lnd-
HBle  OmeHKWM. S opHWeHTHpylocb  Ha  O(UIMaNbHBIN
KemOpumkekmii KaTaJor; CTENEHb ero HaJIeXKHOC-
TH HE XyXe, 4YeM y Jio00oro JApyroro HWCTOYHHKA.)
Kak 310 4yacro OblBaeT B  acCTPOHOMHH, BHUJIUMOCTh
MOXET OKa3aTbCsi 0OMaHYHBOM.

AbcomoTHas 3BE3/HAsA BEIMYUHA oIpenensercs
Kak BuaMMas  3Be3[HAas  BEJIMYMHA 1pU  HAOIIOAECHUU
CO  CTaHJOApTHOTO  paccrostHMi 32,6 ~ CBETOBBIX  roja.
Ha Takom paccrosamn Cupnyc umen OBl 3BE3IHYIO
BeimunHy +1,4  w  HuueM He  ommyaincs Okl OT
JIpyrux sApKux 3Be3q, a Kanomyc co 3Be3gHOM  Be-
ammyuHOW  -8,5  cram  Obl  sipualiuM = O00BEKTOM  Ha
HebocBonme, ecnm  He  cuntatb  Comnma w JlyHBL
AbcomoTHas  BenmnunHa ~ CoJHIA Ha  TakOM  Paccros-
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HUHW cocTaBisia Obl +4,8, uw oHO Obl0O OB  enIBa
Pa3IMYNMO HEBOOPYKEHHBIM TJIa30M.

Otkyna  B3d10Ch  paccrosHMe B 32,6  CBETOBBIX
roga? Jleno B TOM, UTO TpH Mapajulakce B OJHY
CeKyHIy [Iyr'M paccTosHHE JI0 3Be3lbl OyJeT paBHO
3,26 CcBETOBBIX Troja — €IOVHHIA H3MEpPEHHs, HU3Bec-
THasl KaK Mapcexk.

Ha camom pgene ©Hu opHa 3Be3na, kpome ComH-
Ila, HE HaxoAWTCI Tak OJMM3KO K HaM, HO  3TO
00BsCHSIET, rnoyemy, MBI HOJIb3yeMes CTaHAAPTHBIM
pacctosnueM B 32,6 cBeroBelx roga w10 map-
CeKOB  JUIA  ompexaeneHHs  aOCONIOTHOM  3BE3JHOM  Be-
JIMYHHBI.

Pexopn CKOpOCTH YAEpKUBACT 3Be3za Bapnap-
Ja —  TyCKJbIM  KpacHbIl  KapiMK,  pPacHOJIOXKECHHBIN
Ha  paccCTOSHMM  JHIIb 5,8 CBETOBBIX JIET OT  Hac.
910 Omwkaiinas 3Be3/a, 32 HUCKJIIOUEHHEM  Tpex
YJICHOB ceMencTBa Anbos Llenraspa, HO Jlaxe
3IeCh  ©XKErofHOE CMEIICHHWE COCTaBIsAeT JIMIIb  HEM-
HoruM  ©Oomee 10  cekyHg  Oyrm, TaK 4YTO  3Be3je
bapnapga  HeoOxommmo 190  mer, 4ToOBI  mpeonO-
JeTb Ha 3Be3MHOM (OHE pacCTOsSHME, pPaBHOE BHIH-
MOMy  auamerpy — nomHodl  JlyHsL IMostomy  pucy-
HOK  CO3Be3AMH  He  IpeTepreBaeT  3aMETHBIX  HU3Me-
HEHUH B TeUCHHE MHOTUX NTOKOJICHUH.

Pazymeercs, B  KOHIlE  KOHLOB pHUCYHOK  CO3BE3-
HUII  MeHseTrcd; K  NpUMepy, B  3HAMEHHTOM  KOBILE
bonbmion Menseauib IIBE 3BE3/1bI JBHKYTCSA B
HaIpaBJICHUH, IPOTUBOIOI0KHOM OCTaJIbHOU nsaTep-
Ke, MO3TOMY eciu Obl MBI MOTJHM BepHyThcsa Ha 50 000 ner
B MPOILLIOE, TO «KOBIID» IpeBpaTuics 051
B HEUTO COBCEM UHoeE, Ooutblie HallOMHHAIOIIee
KaMeHHbI Tomop. Ho xorma peus wuAeT O MOBced-
HEBHBIX HAOJIOICHUAX, MOKHO 0€3 BCSIKOI HaTSIKKH
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12. 3BE3/bl

moiaraTb, 4YTO  PHUCYHOK  CO3BE3[Uil  ocTaercs  IOcC-
TOSTHHBIM.

Kak MBI  yXe  roBopwid, CO3BE3JUE HE  HMEET
peaNnbHOrO0  3HAYEHHUs, TMOCKOJbKY MBI  HMEEM  JIEJIO
BCEro JMImb C 3¢pQeKkToM 3peHus. Y  IPEeBHUX  KHU-
TallleB W CTUNTSH OBUTM CBOM  CO3BE3AMSA, W  C€CIHU
Obl MBI CIIEIOBAJIM WX CHCTEMaM, TO HAaIIM 3Be3l-
HbIE  arjachkl  BBIIAACIM OBl  COBCEM  IO-JIPYromy,
XOTsI  3BE3/bl, pa3yMmeeTcs, OCTalKCh Obl TOYHO  Ta-
kumu  cke. [lo pagy mnOpuyuH MBI [OJB3yeMcs  Ipe-
YECKUM  PHUCYHKOM  CO3BE€3MH €  JIATHHCKUMU  Ha-
3BaHMAMH.  llTojlemMer, TOCHCOIHMH W3  BCIWKHX  acT-
ponomoB  [lpeBHeil  I'penuun, HacuuteiBan 48  co3Bes3-
Ui, W BCE OHM TMO-TIPEXKHEMY B XOAY, XOTS BO MHO-
THX CITy4JasX UX OYepTaHUs OBLTH H3MCHEHBI.

ITocne Iltonemes NOSBUIUCH JECATKA  HOBBIX  CO3-
Be3quii, OCOOEHHO Ha  JalbHEW  FOXKHOM  4YacTH  He-
0ocBOoma, HENOCTYNMHOW  jansd  HaOmiomeHus w3 Erum-
ta, Tr1Ae Ilronemeii mpoBen  OOJBIIYIO  YacTh  CBOEH

KHU3HU. Boiee TOTO, ACTPOHOMBI HCKOTI'1a YyBCT-
BOBaAJIX ce0st 00sI3aHHBIMHU Cco3J1aBaTh HOBBIC CO3BEC3-
AU, «IIOABOPOBLIBAS» 3BC3/1bI us3 OGHICHpPIH)ITLIX

Ipynn, TO3TOMYy MBI  HMMeeM  TaKue  HOBBIE  Ha3Ba-
Husi, kak Teneckom wu Hacoc*. B wurtore xapra He-
6a crama moxoxed (M Bce eme Ioxoxka) Ha Oec-
nopspounyro  MmemanuHy. Cap  Jkon  T'epmiens,  chH
Bunesima  DI'epumiens, omHaXIbl  3aMETHI, 4YTO  CO3BE3-
JUsl  Kak OBl  CHeNUaJbHO  pacloJIOKEHBl  TakUM  00-
paszom, YTOOBI IPUYMHUTH Kak MOJKHO Gounblire
HEYJ00CTB aCTPOHOMAM.
* ABTopckas GopMyIupOBKa HEKOPPEKTHA. 3BE3Abl U3 O0LIENPUHS-

ThIX TPYII HUKOTa HEC 3aUMCTBOBAJIUCh aCTPOHOMaMu, KpoMe pea-

KHUX MOTNBITOK NPUABOPHON JT€CTH, OKa3bIBABIINXCSA HEJAONTOBEYHBIMU. —
IIpum. pen.
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B 1930-x rojax MexnyHapoaHbIi aCTPOHOMH-
YeCKUi COI03 TOTePSIT TepIeHue u epecMoTpen
ouepTaHus CO3BE3/IUH, OTKa3aBIIUCh oT OOJIBIITNH-
CTBA  HE3HAYMTENBHBIX  TPYHI €  HEJCNBIMH  Ha3Ba-
uusiMa ~ Bpome  Ckumerpa  BpanaenOyproB u  Bosmymi-
HOTO mapa, u BHJIOU3MCHUIT JpyTHe TPYIIIEL.
Kpynueiiimee  co3Besgue  Ilronmemes,  Kopabnp  Apro,
opu1  pasmeneH  Ha  Kwie, Kopmy wu  Ilapyca. Ce-
rogHs MBI  HacuMThiBaeM B Hebe 88  co3Be3mwid,
CUJIBHO Pa3IUYAIOIINXCSI no  pasmepam u 3Haue-

HUIO.

B 1603 oy HEMEeIKHH aCTPOHOM-JTFOOHTEINb
Worann  baiiep COCTaBWJI ~ HOBBIM  3BE3IHBI  aTjac
u  pazpabotan  CcHCTEMy,  COTJIaCHO  KOTOpoil  3Be3-
Jam MIPUCBAaUBAINUCh OYKBBI IpevyecKoro angasura.
Tak, sdpuaiimmas 3Be3ga  CO3Be3AMA  HasblBanach  Allb-
¢dol, Bropas mo spkoctm — berod, u Tak paiee,

BmIoTh A0 Owmern. Cupumyc B co3Be3auu  bombiio-
ro [Ica cran Anbdoii bomsmoro [1ca.

OpHako BO  MHOTMX  ciydasx  OyKBBl  BBIIAQJAIOT
U3 TOCNENOBaTENBHOCTH; K  IpUMEpy, B  CO3BE3IUH
Crpenbia SIpYadIIIMU 3BE€3JaMU SIBJISIFOTCS Orncu-
moH u Curma, a Anebpa u bera HuueM He npu-

MeYaTeIbHBL. Cucrema TIPUKUIIACh u BBIIEpKaJIa
HACTIBITAHUE BPEMEHEM.

Mmnoro JIeT CITyCTs J>xoH dmeTuI, MepBbII
KOPOJIEBCKUI aCTPOHOM, TIPUCBOUIT 3B€3/1aM HOMe-

pa B Topsake mOpsAMOro  BocxoxaeHusa. Tak, Cupuyc
cran Ne 9 Dbonpmoro Ilca, a TIlomsipHas 3Be3ma on-
HOBpPEMEHHO SIBJISIETCS Anbdoit Maioi Menseaunsl
u Ne 1 Toro xe co3e3ausi.

ITockosbky B JlabHEeNIeM MBI Oynem 4acTo
M0JIb30BAThCSA rPEeYECKUMU OykBaMmu, s TI03BOJTIO
ce0e IpUBECTH 371eCh MOJHBIHN CITUCOK. BOT OHU:
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12. 3BE3/1bI

o Anbda v Hro

B bera £ Kcu

y Tamma o OMuKpOH
0 Jlembra n Ilu

£ OICUiIoH p Po

¢ Hzeta c Curma

n Ora t Tay

0 Tera v Hncunon
v Uora 0 du

k Kanma X Xu

A JlamOma v Ilcu

M Mio ® Owmera

WnauBuayanbHble Ha3BaHUS OOBIYHO — MCIIOJNIB3Y-
I0TCA JIMIIb JJI 3Be37 MEpPBOM BENUYMHBI, a TaKkKe
B HECKOJNBKHUX OCOOBIX Ciyd4asx (Hampumep, 3HaMe-
HUTas [BOWHas 3Be3ga Munap, wiu /J[3era bob-
mwoil MenBeauibl, W KpacHas II€peMEHHas 3Be3/a
Mupa, wmm Owmukpon Kwuta). bBonpmmHcTBO Has-
BaHWW JaHO apaOCKUMHU acTpOHOMaMu OoJiee ThICS-
Yy JIeT HazaJ, a HEeKoTopble eme crapme. Hassa-
Hue «CHpUyc» TPOHUCXOTUT OT TPEYECKOro CIoBa
«MansAmui», W ero CileayeT TMPOU3HOCUTH depe3
JUTMHHOE «W», XOTsA OOJIBIIMHCTBO JIIOJeld He o0pa-
maeT Ha 9TO BHUMaHUA. Bcerpedarorcs Takxke pas-
JUYHbIE BapUAHTHl MPOU3HOIICHHA, HO MBI OyaeMm
MOJIb30BAaThCS TPAJAULIMOHHBIMU, NPHUHATHIMH B 3BE3-
JTHBIX aTjacax.

Haspanus cnaObIx 3Be37] TOCTENEHHO BBHIIUIM W3
ynotpeOieHus, XOTS BpeMsi OT BpEMEHH UX eIIe
MOXXHO BCTPeTHTh B HayuHbIXx paOortax. (Kcrarny,
ocTeperaiiTecb OOMaHIIMKOB U3 OpraHu3anuii, Ko-
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TOpbIE YTBEPXKIAIOT, Oynro HMEIOT MpaBo JlaBaTh
3Be3/1aM no0ObIe Ha3BaHUs 3a COOTBETCTBYIOLIYIO
wiaty. Bce 9To0  aOCOMIOTHO  HeJeraabHO M CO3aHO
JUIIL C  Uenblo  HaxuBbel.  llocTapaiitTech He  MMETh
C HUMU HHYEro o0IIero.)

Mup 3BE3] OUYCHBb pa3HooOpa3eH. CyIecTByroT
JIBOMHBIC  3BE3ABI M  3BE3JIHBIC  CUCTEMBI, ©CThb  IIe-
deumpl, U3MCHSIOIIME  CBOIO  CBETUMOCTh 33  KOPOT-
KHEe  TepUOJBl  BPEMCHHM, ©CTh  KAapIUKH W  THUraH-
TBI, ©CTh paccesHHbIC W  IIAPOBEIC  3BE3JHBIC  CKOII-

JICHUA, a TaKXC OIrpOMHBIC ra3onblICBbBIC 06J1a1<a,
HU3BCCTHBIC KaxK TYMaHHOCTH. n pasymeeTcH, 3a
npeaciramMmu Mneunoro HyTI/I CyHIeCTBYCT BCIIMKOC
MHOXCCTBO APYyIrux TraJlaKTHK, HaCTOJIbKO OTAAJICH-

HBIX, qTo B OOJIBIIIMHCTBE CJIy4dacB ux CBCT H0-
CTHUracr HacC JIMIIb qepes MUJIJIAMOHBI JICT. B 3BEC3-

JIHOM  Hebe MIOJIHO HMHTEPECHBIX BellEH, MO3TOMY
JaBaiite Tenepb COBEPILIUM KOPOTKYIO 9KCKYPCHIO
0 €ro JOCTONpUMEYATEeNbHOCTAM. B  KOHIIE  KOHIIOB,
3BE3/IbI CTaHOBSTCS ropaszo Oonee MIpUBJIEKATENb-

HBIMH, KOTJa MBI 3HaeM, 4YTO OHHM COOOH  mpen-
CTaBJIAOT.



. 2
J

CO3BE3aUA

OpueHTHPOBAaThCS B 3BE3JHOM HeOEe COBCEM HE Tak
TPpYyIHO, Kak  MOXHO  mnomgymarb.  CyuiecTByeT  JIHILIb
HECKOJIBKO  THICAY  3BE3],, PA3IMUYUMBIX  HEBOOPYKEH-
HBIM TJIa30M, K caMmble SIpKME Ccpa3dy K€ BBIIEISIIOTCS
Ha obmeM ¢oHE; OAMH pa3  OIpEOeNuB  CO3BE3AME,
BBl  BCerJa CMOXeTe  y3HaTb  €ro  CHOBa,  IOTOMY
YTO OHO He MeHseTcs (ecmd B MOMEHT  HaOJIOJCHUS
B Hero He Bxoaur IutaHeta  COJHEYHOW  CHUCTEMBI).
S Xopoumio TMOMHIO, Kak B  BO3pacTeé BOCBMH  JIET,
KOrJla s Hayajl M3ydaTh CO3Be3[usl, TO TBEPAO pe-
WI  y3HaBaTh OJHO HOBOE  CO3BE3JHE  KKIYH  fC-
HyIl0O HOYb. UYepe3 HECKOJIBKO HeNeNb S BIOJHE YBe-
PEHHO OPUEHTUPOBAJICS BO BCEX OCHOBHBIX IPYIINaX.

S wnHe craBun nmepex coboil  3amauy  gaTh  MOJ-
PpOOHBII IIyTEBOJIUTEID o 3BE3/THOMY HeOy; BCE
3TO MOXXHO HaWTM B JPYyrux KHUrax. 31ecb Ipu-
BEJICHA  JIUIIb  OCHOBHAas  WHQOpPMAIUS C  JATHHCKUMH
HA3BaHUSMH  CO3Be3AuMid  (MOJMHBIH  CIMCOK € TEPEBO-
JIoM OOIICTIPHHSATHIX Ha3BaHUI MOJKHO HalTU B
[Ipunoxkennn 5), a 3Be3AHAas  BEJIMYMHA  IPUBOJTUTCS
B KpPYTJIBIX CKOOKax. JlaBaiiTe ~ HayHeM HaOJo1e-
Hue c¢ mupotrel Jlommoma — mpuMepHo S51°  cesep-
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Hoii muporel. C MoOel TOukM 3peHus, ymao0Hee Bce-
r0  BBIJEJIUTh HECKOJBKO CaMbIX 3aMETHBIX TIpynn U
[OJIb30BaTbcl MMM Kak  opueHTupamu. CampiMH  3a-
METHBIMM M3  TaKUX  OpPUEHTHPOB  SBISIOTCS  CO3BE3-
nus bonbmoit Menseauip! 1 Opuona.

31MHMe Beuepa
(ceBepHoOe nonywapue)

DT0  Xopomiee BpeMs i1 HAONIOJCHHUN,  MOTOMY
yto u Opuon, u bonpmas Menseauna CTOSIT — BBICO-
Ko Haja  ropuzoHToM:  bompmias  MenBenuna — pacmo-
JIOKCHA «XBOCTOM BHH3» Ha CEBEPO-BOCTOKE, a
Opuon —  Beicoko Ha tore. CosBesnue  bounbmioi
MenBenunbl ~ HUKOTAAa  HE  3aXOJUT  Han  bpurtancku-
MU ocTpoBamMu, HO OpHOH CKpbIBaeTCs 3a TOpPU30H-
TOM B JIETHEE BPEMSL.

CeMb THaBHBIX 3Be3n boabmoit  Mensemumbl  00-
pa3ylT  pPUCYHOK, H3BECTHBIH B  AHIJIMM  [OJA  Ha-
3BanueM Ilmyra, wimm  bBomemoro Kosma. Bce oHn,
KpOME  OAHOW, HWMEIT NPUMEPHO  BTOPYIO  3BE3THYIO
BEJIMYUHY M, XOTS  HE  SBISIIOTCA  HCKIIOYUTEIHHO
SIPKUMH,  OY€Hb  JIETKO  pa3IU4MMbl, TaKk  KaKk  Ha
9TOM ydYacTKe He0OCBOJAa HET JpPYrHX 3Be3l, COImep-
HUYAlONMX C HUMA 1o  sipkoctd.  IlocMoTpute  Ha
Jzery, wmu Munap (2,1), Bropylo 3Be3ny B XBOC-
te bonpmoit  MenBenuuesl, W = HaWAWTE €€  CIYTHUK
Amskop  (4,0). B Temeckom  MOXHO  YBHIETb,  UTO
Mumap cam 1o cebe  sBiUseTcss  JBOMHOM  3Be3JOM,
OIWH  KOMIIOHEHT  KOTOpPOH  3aMeTHO  sipye  JIpPYroro.
Mexny mnapoit Anpkop — Mumap ecTb OYeHb TYyc-
Kimas  3BE3[0YKA, YAAJCHHAas OT HAcC Ha  3HAYUTEIHHO
Oonplee  paccTOSIHHE W CIIy4alfHO ~ OKas3aBIIascs  Ha
TOH e JTMHUU 3PCHUSL.
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JlBe mocmemHme 3Be3OBl B cO3Be3aWU  bonbimoit
Mensenunpl:  Anbda, wumu  Jlyoxe (1,8), u bera,
wim Mepak (2,4), MHOrZ@ Ha3bIBAIOTCSA «yKa3aTells-
MW», TIOCKOJIBKY OHHM YKasblBaloT myTh K I[lomsp-
Hot 3Be3ge (2,0) B cosBesguum  Manoii  Mense-
muiel.  Jlake HEBOOPYKEHHBIM TJIa30M BBl MOJKETE
Buaets, urto Jlybxe u Mepak He TMOXOXH JpyT
Ha apyra: Jlybxe opamkesas, a Mepak cusiet

E FOXKHBIM ACTEKT
3Be3aHan KapTa 3umHero He6a B ceBepHOM nonywapuu
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TATPUK MYP

YUCTHEIM  O€JIBIM
HMeeT
XOTs
TEJIbHO
THMOCTH.
HITH
Ta,
Merpen
OyKBY
yuHa

CBETOM.
MCHBIIIYIO
OHa  pacrmoyiokKeHa
MPEBOCXOIUT
Hpyrue  3Be3bl
Amuor  (1,8), Ora,
T'amma, wmm
3,3). Xots
rPEeYEeCKOro
MEHBIIIE, YeM
MIPEIIOTI0KEHUS, 4TO
TEUCHUE  TOCICTHUX
KETCS  MAJOBEPOSITHBIM
eT  OXHUJaTh

JIBYX
3aMETHBIX
CTOJICTHIA.
crosauu 60 CBETOBEIX JIET
ConHna.
Ormnpenenute
cienyss  BIOJb
BeAUIIA  HAIIOMHUHACT
HBIA KOBIII Bonbmioit
10 HamnpaBJICHUIO K
JeP)KUT  JIIIb  OJHY
xadb (2,1). Kak wu
BbIN OpaH>KEBbIN OTTEHOK.
Jpakon
pacrmoyio)KeHHOEe B
HET
CTOUT

3a HECKOJIbKO

JIMHUN

aTOM
JNEUCTBUTENIBHO  SIPKHUX
TIOUCKATh.
Koxabom BEI
Anpdy  [pakona
npuMevarenbHast

TCIBCTBA

MOJKETE
(3,6).
3BE3/104Ka,
ErMIIETCKUX

Oto
TeMuepaTypy
Janplie  oT
Mepaxk

WK
Dekaa
Merpen
angaswura,

y APpYyTrux
OH

MECTOHAXOXJIECHUE

«yKazaTelei».
6onee
Mensenuiisl,
Munapy wu
SIPKYIO
Hyb6xe,

JUTAHHOE,
4acTu

IToutn
C Buay

nupamMujg

o3Hayaer, uro JlyOxe
IMOBEPXHOCTH,
HAC W
a0COIIOTHOM
3T0  OTCHIIOH,
(1,9), [H3ze-
Henbra, wiu
TTOJTyYHIT YETBEPTYIO
€ro  3Be3[HAas  BEIU-
3Be3q  Kosmia.
MOCTEIICHHO
TBHICSTY HO 3TO
KJIacC 3BE3/bl HE IO3BOJIS-
U3MEHEHUM B CBETUMOCTH
OHa  HaxoguTcs Ha  pac-
oTr Hac WU B 17 pa3 spue

Ha
3HAYU-
o
Kosma

CBe-
Anbkang
24, =nu

B
TYCKHEN B

IIET, Ka-

IonspHoit
Manas
TYCKJIBIH U

3BE3/BI,
Men-
HUCKaKEH-
M3THOAOIIMICS
HO
JAR107

co-
Ko-
OTYETIIN-

Anpkauny,
3BE31Y,
Koxab

bery,
uMeeT
«pa3iamucToe»  CO3BE3JHeE,
HeOocBoga. B Hem
3B€31, HO OJHY W3
MEXAY Anpkanziom u
0OHAPYKUTh Ty6aH, Wi
9TO  HHUYEM  HE
BpeMEHa  CTPOH-
oHa  Obula

HHUX

HO BO
HMCHHO

CEBEPHOM MOJAPHON 3Be3/10i HeOOCBOAA.
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13. CO3BE3AMA

Ecnmn  Bel  mpomoipkuTe  OPAMYIO  JIMHHIO  OT  «yKa-
BHTenelw» 3a  IlomspHyro  3Be3my, TO  Iomajgere B
cosBesque  Kaccumomem, 1ATH  TIABHBIX  3BE3]  KOTO-
poro 0o0pa3yloT PpHCYyHOK B Buae OykBel W  win
M. Tpu cambBIX  SApPKMX  3BE3Abl  MOYTH  JOCTUTAIOT
BTOpOH BEJIUYMHBI, Anboa, WU [enup, HMEET
KpacHOBaThIi  OTTEHOK, M XOTS ee oOQuIUaJbHAs Be-
JUMYMHA ~ cOocTaBiseT 2,2, 'y Hee ecTb  HEKOTOpbIe

TIpU3HAKH TepeMeHHON 3BE3/IbI. T'amma Kaccwo-
mmew, cpenmHsas 3Be3ga B OykBe W, OIpeNeNieHHO — SIBIIS-
eTcsi TMepeMEeHHOW — BpeMsi OT BpEMEHH OHa BCIIbI-

XUBAae€T M  JOCTUTaeT 3BE3JHOW  BenuuuHbl 1,6, XOTH
0OBIYHO 3TO 3HAYCHHE 3aMETHO HUXKE 2.

IIpumepno  mexnay Manoit  Menseguueit u  Kac-
cuorneei MBI oOHapyKUBaEM c03BE€3111e Hedes,
3aMeTHOe  Ojarojaps  NPUCYTCTBHIO  JBYX  SPKUX  Iie-
PEMEHHBIX  3Be3l, oaHa w3  kortopeix  (Hdempra  Ile-
¢des) mama  Ha3BaHHE  IIENIOMY  KJIAacCy  KOPOTKOIICPH-
OIMYHBIX  TEpPEeMEHHbIX  3Be3l. S mompoOHee — pac-
CKaxy 00 3ToM B Tiase 14.

B «konue sHBaps co3Besnue JIbBa BeuepoM  IOKa-

3bIBACTCA Hazg TOPU30HTOM; K KOHITY 3UMBbI OHO
IIOJHHUMACTCA BBICOKO IOoCJIC HaCTYyIUICHUA CYMEPCK.
YUT0o0KI HaliTn €ro, BOCHOHL3yﬁTeCL «yKasaTeJiaMmn»
B HalpaBJICHUHU, IMPOTUBOIIOJIOKHOM HOJ’IHpHOﬁ
3BE3C,— COBITIaZICHUC HC COBCEM TOYHOC, HO 9TOro
BITIOJIHE J0CTaTO4YHO. Ha 3amnanac PacCmoJI0KEH

kBaapatr lleraca, TrJaBHOrO OCEHHEro  CO3BE3AMS,  3a-
XOIAUIMM 32 TOPU30OHT; Uil  OPUEHTUPOBKHM  MOXKHO
BOCIIOJIB30BaThCsl  JIBYMs  3Be3mamu B OykBe W co3-
e3us Kaccuomnen.

Temeps  oOparumess k  OpHMOHY,  KOTOpBIH  CTOWT
BBICOKO  Ha  IOTe. 3nech Mbl  HUMEEM OTYCTIIMBBIN
PHUCYHOK C JIByMs SIpKUMHU 3Be37aMu: Anb(ha, Hiu

233



TATPUK MYP

Berenereiize (mepemeHHas 3Be3/1a, BEIMYMHA KO-
Topoii  00ObyHO  coctaBmsier 0,6), u bera, wm Pu-
renb (0,1).

OcranbHble  3Be3Jbl B [JIaBHOM  4YacTH  CO3BeE3-
musi  — 910 lamma, wm bBemmatpuke (1,6), Kamma,
mwm Cand (2,1), wmw Tpm 3Be3npl mosica  OpuoHa:
OICUIIOH, 28 0% Anb-Hunam (L,7), J3era, 1581051
Anp-Hurak  (1,8), w  [enpra, wimm  Munraka (2,2).
Bce oHm TOpsume w  romybOoBaro-Oemblie.  MwuHTaka
pacroioxxeHa MPaKTUIEeCKA Ha HeOCCHOM 9KBaToO-

pe. Purenp, xoTopoMy Ha caMOM Jene  CIENOBAJoO
Ob1 mpucBoWTh OykBY a, a He (3, — HacTosmui
KOCMUYECKMH  MasK, KOTOpPBIH  CBETUT 1O  MEHbIIEH
mepe B 60 000 pa3 sapue ConHua ¢ HaxoOUTCS Ha
paccrostuuu 0koJ10 900 CBETOBBIX JIET.

Huxe mosca OpuoHa Bbl  MOXE€T€  BHJCTb  Ty-
MaHHO€ MATHO. OJTo TyMmaHHocTh OpuonHa, Ne 42 B
3HAMEHHUTOM KaTaJore, COCTaBJIEHHOM ¢paniysc-
kuM  actpoHomoMm  IHapmem Mecbe B 1781  rony.
OT0  MecTo  pOXIEHHs  MHOXECTBA  3BE€3J  HaXOIUTCA
Ha paccrosHuu Oomee 1000 cBEeTOBBIX JIET M CHSET
TaKk SPKO IOTOMY, 4YTO  OCBEINAETCS  TPOMHOM  3BE3-
moii  Tara  OpmoHa cO  CTOPOHBI,  OOpalleHHOH K
3emuie.

Ilosc  Opuona  yka3siBaeT BHU3 Ha Cupuyc B
cossesgun  bBoabmoro Ilca, spuaiimryro 3Be3gy — HoOu-
Horo Heba (-1,5).

IBer Cupuyca Oenblii, 0€3 OTTEHKOB, HO  IIOC-
KOIBKy B  OpuTaHckoM Hebe OH  Bcerga  HaxOIUTCS
JIOBOJIBHO HHU3KO Hax TOPU30HTOM, TO Kaxercs,
OyATO  OH  MepenuBaeTcsi  BCEMH  IIBETaMH  pajyrH.
Takoe  «momMHUTMBaHWEe» HE  HMMEET  HHYEro  oOmiero
¢ camMod 3Be3moW W OOYCIOBICHO  HECTAOMIBHOCTBHIO
3eMHOI aTMocdepbl, TPETOMIISIONIEH JIy4H CBEeTa
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13. CO3BE3AMA

moA  pa3HbIMM  yrilaMd. YeM  BbIIE  CTOMT  3Be3Ja
HaJ TOPU30HTOM, TeM cilabee OHa MeplaerT.

boabmoii Ilec —  kpymHoe co3Be3gue C  Hec-
KONBKMMHU  JIOBOJIBHO  SpKUMHM  3Be3gamu, Ho  Cupu-
yc 6e3pa3/iesnbHO BIIaCTBYET Hajl HHMHU.

Teneps BOCIIOJIB3YHTECH OpuoHoOM, 4TOOBI Haii-
TH [Ipormon (0,4), Anbdy CO3BE3UA Manoro
IIca. B  okpectHocTsix OpuoHa MBI TaKKe  BHAUM
nBe sapkux 3Be3abl  Kactop wu  Ilommyke, mnpuHamie-
xamux co3pe3nnio biausHenos. OHU He ABISAIOTCS
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O6nactb co3se3gua OpuoHa
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TATPUK MYP

HacTosiuMu  coceasimu;  Ilommykc  Haxogutes B 36

CBETOBBIX romax ot Hac, a Kacrop — B 45 cBero-
Beix romax. Iloatomy Kacrop (1,6) cuser 3ameTHO
cnabee, qeM ITommyxc (1L,1). [Mommyxc opaHxe-

BbIf, a Kacrop Oemblii ©, KCTaTH, SBISETCS IMPEBOC-
XOJTHOM TBOMHOM 3BE3/10H.

Co3zBesque brnuznenon nepeceKaeTcst MieunbIM
I[lyteM ©u  OrpaHMYeHO  JHHHUSIMH  3B€3l,  OTXOJSLIUMH
or Kactopa wu Ilomtykca B 0OmeM  HampaBlICHHH
K berenbreiize. T'amma bnuznenos, W AnbxeHa
(1,9), noBompHO 3aMeTHa, a YyTh HHXKE MBI OOHa-
py’XHBaeM KpacuBoe paccestHHOe CKOIUICHHE M.35
1o karajory Mecebe.

Tpu 3Be3apl mosica OpuOHAa  yKa3blBalOT NOYThb K
Anpnebapany, wm  Anepe  Tempna  (0,8),  KorTopsblii
eme HaspBaloT [masom beika. OH  jajgexko HeE  Ta-
Kol  sApkud, Kak berenbredize, HO UMEET  CXOAHBII
orreHok. Ot  Aunppebapana B ¢opme OykBel V  OT-
XOJIUT paccessHHOE 3Be3iHOe cKoruieHue I'uan.

Eme  HemHoro  pampme  or  OpuOHa  HaxoAMTCA
paccessuHoe  3BezmHoe  ckorvieHwe  Iliesin, wim  Cemu

CeCTep,— 0e3 COMHCHMUA, caMoe HU3BCCTHOC B CBOCM
Kj1acce u Xopomuo pa3ImiInmMoc HEBOOPYKCHHBIM
TJ1a3oM. Co3ssesaue Teabna HC HMECT YCTKHUX

OuepTaHWi, HO  TPHUCYTCTBHE  AJjbpnebapaHa ©  JBYX
paccessHHBIX 3BE3AHBIX CKOTUICHHH TTO3BOJISIET 0e3-
OIINOOYHO HAXOIUTh €TO0.

Kanemna B CO3BE3IUU Bo3uunuero HaXOAUTCS
mouytd mpsMo  Haj rosoBoil. Ee 3Be3ngHas  BenuuMHA
cocrapnsier 0,1; momobno ConHily, OHa HUMeEET Kel-
TOBaThIA  OTTEHOK, HO TIoOpa3lo spye, W Ha CaMOM
Jiene  ABISETCS ~ CUCTEMOM W3 JBYX  3BE3J, pacmojo-
KEHHBIX ~ OYeHb  ONM3KO  JApyr K  Jpyry. Bosnuuwmii
odepueH rpyObIM YETHIPEXYTOILHUKOM 3BE3/I, OJHa
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13. CO3BE3AUA

u3 KOTOPBIX, Anp-Har, JIOBOJIBHO sIpKas (1,6).
Panpme Ans-Hat Bxommnm B 3TO  co3Be3gue, HO IO
KakoW-TO  HEBEJOMOW  MpUYMHE  MOJY4YWI  [paBO  Ha
mepexoq B co3Besgue  Teinpma W Temepbh  oQUIM-
aNlbHO M3BeCTeH Kak bera Tenba.

C BocTOKa K  BosamuemMy  mpumblkaeT — Ooraroe
cozBesque  Ilepces,  BosrmaBisiemoe — Anbdoit  Ilepces,
WIu Mupdakom (1,8). Ho Hauboee H3BECTHA
bera Ilepces, wumm Anromp, KoTopas OOBIYHO  SIBJIS-
eTcsi  3Be3J0M  BTOPOM  BEIMYMHBI, HO  TYCKHEET [0
TpEThe  BENUYMHBI KaXIble JBa C IOJOBUHOWM  JIHA.
210 MIPOUCXOJTUT MOTOMY, YTO Anronb SIBJISICTCS
JIBOWHOW  CHUCTEMOW, W  €ero  SPKOCTh  YMEHBIIAaeTcs,
korma Oomee  Tyckias 3Be3la IPOXOJUT  Iepe]  OcC-
HOBHOM W 3aTMEBAET ee.

Mexny Ilepceem u  kBagpatom Ileraca ™Mbl BU-

UM AHapomeny, OTMEYEHHYIO JIMHUEN SAPKUX
3BE31, KOTOpPBIE JIy4uie BCEIO BH/IHBI OCEHHHUMH
BeYEepaMH.

Ha  roro-samase  pacrojok€HO  JIOBOJIFHO  HEBBIpa-
3utenbHoe  co3Besgue Kura, a moxny  Angpomenoil  Ha-
xomutcs  OBeH, Bcerga  CUMTABIIMIICS — NEPBBIM  CO3-
Be3aueM  301MaKka,  XOTS  TOYKa  BECEHHEr0  paBHO-
JICHCTBHS  JIaBHO  IlepeMecTwigack B co3Be3aue PO,
HUYEM HE PUMEeYaTesIbHOE BO BCEX OTHOILCHHUSX.

BeceHHue Beuepa
(ceBepHOe nonywiapue)

HO3Z[HI/IM BEUYCpOM B arpelie OpI/IOH II04YTH uc-
qye3acT Ha 3amnanc, XOTs 4acTb €ro «CBHUTBI» ocC-

TaeTCs 3aMETHOM. bonpmas Mensenuna HaXOJIUT-
ca moutd B 3eHuTe, a Kamenna — Ha ceBepo-3a-
naje.

237



MATPUKMYP

Crnenyiite 3a «XBOCTOM» Bosnboi Mengenuubl
(Anuor, Munap, Aunbkamn), W Bel IpHIETE K Sp-
KOH OpaHKEBOU 3BE3/E ApKTypy. Ero 3BE31HAsL
BEITMYUHA Kone6ercst BO3JIE HYJIeBOH OTMETKH
(-0,04), w oH sBIAeTCS  sApuaiimiedt  3Be3moit  HeOO-
cBoja Haj bpuranueit, ecnu He cunraTh CupHyca.

Oro rnaBHas 3Be3a co3Be3aus  Bousomaca,  pacro-
JIO)KEHHOTO 3aMeTHO CeBepHee HeOecHOro 9KBATO-
pa, XoTs Oonblnas €ro 4YacTh HE SBISETCS MHUPKYMIIO-
agapHo Ha mmpore JlongoHna. OHO HMeeT  OTYETIIH-
BB PHUCYHOK, HaIllOMUHAIOIIUH OyKBY Y, onHa
u3 BETBEMH KOTOpOit TIPUHAJJICKUT HE Bomnonacy,
a  ManeHekomy  co3Besguo  CesepnHoii  Koponnr —
OIHOMY W3  HEMHOTHX, HAIOMHHAOIUX  TOT  Mpend-
MET, B 4YecTb KOTOpPOr0O OHO Ha3BaHO. OTO MaJCHb-
KMH  TONYyKpyr, ¥ JIMIOb OJHa W3  3Be3s, AJbdek-
Ka*, U Anbpa CesepHoil Koponsl, JIOCTUraeT
BTOpPOU BEJIUYMHEI.

Cnenyiite Bmonb JuHuM  bonbmas  Mensegunma ——

ApKTYyp,  HEMHOrO  HU30THYB €€, M BBl  IIpUJAETE
k Cmouke (1,0) B cosBesmunm JeBnl. Cnumka —  Oe-
mas  3Besga npuMepHo B 2000 pa3  apue  ComHua,
yIajaeHHas Ha 250 CBETOBBIX JIET. OcTtanpHas

yacTb  co3Be3gus  JIeBl  UMeeT  JOBOJIBHO  OTYeTIIU-
BYIO Y-006pa3Hyro bopmy u 3aHUMAET Goupoin
yuyacTok HeOocBoga. 3Be3ma y  ocHoBaHus Y, [awm-
mMa Jlesr (2,7) —  BenuKOJENHas  IE€peMEeHHas ¢
MOYTH OJIMHAKOBBIMU KOMIIOHEHTaMH.

B «uame»  [leBl = HaxoguTCcAd ~ CKOIJIEHHE  Talak-
THK, a MEXIY JeBoii u Bbonpmroi Mensenunen

PacCIIOJIOKEHO CO3BE3/11E Boaocsl Beponnku —
pbIxXjiad, MPOTAKCHHAA rpyi1ma, cocTodmasn npu-
* Bonee pacnpocTpaHeHHOe Ha3BaHHe — ['emma. — IIpum. pexn.
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13. CO3BE3/MA

MepHo u3 50 cmabeix 3Be3q U BUAUMAST  HEBOOPY-
KEHHBIM  TJa30M Kak TYyCKJIO€ CBETOBOE IMATHO Ha
HebocBoJIE.

Kak ™Mbl yxke rosopunu, co3se3gue JIbBa  om-
pemensiercs MO «ykKasareasm»  bonbmoid  Measeauisl
B HaIIpaBJICHUU, IIPOTUBOIIONOKHOM [TosspHoi

Ursa Mlu
Draco

Cassiopeia
\ ./7« 1 Copheus
* & Lyra
Perseus * Hercules
Yaurus
Cygnus

CEBEPHbI ACNEKT

.
Canes Venatici

. . “h Canis Minor

D Hydra

Corvus

E IOXHbIA ACMEKT w

3Be3aHan KapTa BeCeHHero Heba B ceBepHoOM nonyuwapuu
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TATPUK MYP

3BE3JIE. Ero OCHOBHYIO 4acThb obpaszyer  «cepm»,
Oomblle  TOXOXKWI  Ha  3epKaJbHOE  OTPaKEHHUE  BOII-
POCHTEJIBHOTO 3HaKa.

Camoii  spkoit  3Be3goi  sBugercs Peryn (1,3), a

I'amma JIeBa, wmum Amnsrueba (2,0), — ueTkas [BOM-
Has  3Be3da, XOpOWIO  pa3auyuMas B Telleckon. B
CTOpOHE oT «cepmna» HAXOAUTCS TPEYTOJIBHUK

3BE3I: bera JleBa, wm  Jlenebonma  (2,1), [lenbTa
(2,6) u Tera (3,3). MHorue acTpOHOMBI B  MPOII-
aoM  cuuranu  JleHeOony — 3Be3moi  IepBOW  BeNWYH-
HBI, paBHO Peryuy. Teneps OHa 3HAYUTEIIBHO
TycKJIee,  XOTS  COMHMTENBbHO, 4YTO  MpOHU30LUIa  Ka-
Kag-To peanbHas nepeMmeHa. Ckopee BCero, Mbl HMe-
€M Jlelo ¢ omuOkaMM B TIepeBOJe WM HHTepIpe-
TaIUH.

Teneps  maiiniure  Ambdapn, wm  Amnsdy  I'ma-
pel. OHa  wMeeT  OTYETIMBBII  KpacHOBaTBI  OTTe-
HOK, ee emie Ha3bIBaIU «3BEe3/I0H-OTIIENBHULIEH,
MOTOMY YTO IOOJM30CTH HET JPYIMX  SIPKHX  3BE3..
Jlyuyme Bcero uckaTh ee Ha JIMHUM, IIPOBEJICHHOM
yepe3 Kacrop wu Ilommykc B co3Besnuu  brusne-
L[OB.

I'mogpa — camoe Oosblioe co3Be3gue Ha  Hebo-
CBOZE,  pAacKMHyBIIEecs  OT  OKpecTHocTed  bimsnenos
JIO HOKHOM  OKOHEYHOCTH  JIeBbl, HO OHO  COAEPXKUT
MaJlo0  OOBEKTOB,  HMMEIOIIMX  HENOCPEACTBEHHBIH  WH-
Tepec ansd  mroburtenedt. K HeMy — mpHMBIKaloT  1Ba
ManbIx co3se3nusi, Yama u Bopon.

3Be3gpl B co3Be3guM  YammM  O4YeHb  TYCKIBIE, HO
Bopon nmocraTo4HO 3aMeTeH; OH  HAaXOAWUTCS  HEMoja-
nmeky ot Chnumkd, ¥ 4YeTblpe €ro TIJaBHBIX  3BE3JBI,
BCJIMUMHOMN oT 2,5 i(o} 3,0, JIETKO OTIPEeJIeNIUTh
naxke 0e3 IOMOIIY OMHOKIIS.

240



13. CO3BE3/UA

INeTHne Beuvepa
(ceBepHOe nonywapue)

Opuon wmcye3aer ¢  HeOocBoma; bompmas  Mense-
IUIIa  HAaXOOUTCs Ha  ceBepo-Boctoke. Jlee wu  /[lea
CTOST HHM3KO Ha 3amajge, a llerac HauyWHAET IOSB-
JATBCS B Moje 3peHuss Ha BocTroke. Kamemna Haxo-
JUTCS B caMOM HHU3KOM Touke, M Ha wmupore JIoH-
JTOHA OHA TTOYTH KacaeTCsl CEBEPHOTO TOPH30HTA,
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TATPUK MYP

Tak YTO JIO0OH TyMaH WJIH CBETOBOC  3arps3HCHUC
CKpBIBAET €€ U3 BUIY.

Ha clieHe JIOMUHUPYIOT TpHU SIPKHUX 3BE3/IBI:
Bera (0,0), Ampramp (0,8) wu  [ewe6 (1,2). He-
CKOJIBKO  JIeT  Has3ajJ, BbBICTyHnas B  Telenepenave, s
CIy4alHO  Ha3BaJl WX  «ICTHHM  TPEYTONLHUKOM», H
C Tex TMOp Ha3BaHUE MPUXKHIOCh, XOTS OHO  COB-
ceM He OQHUIHATEHOE © HE OTHOCHUTCA K  HOKHOMY
nonymiaputo.  Bera  Haxoautcs B co3Be3guu  JIupsl,
Anpramp — B co3Besguu Opaa, a JleneO6 — B co-
3BE3AUU Jlebens. ITo abcomroTHOU CBETHUMOCTH
Jlene®  sBIETCST ~ HECOMHCHHBIM  JIMJCPOM W TIOYTH
B 70 000 pa3 mpeBocxomgutr ComHue; OH Tak Ja-
JIeKO, 4YTO ceiluac MBI BUAMUM  €r0  TaKuUM, KaKuM
oH Ob1 BO BpemMeHa Pumckoii wnmmepun. Bera Haxo-
nuTcsi B 26 CBETOBBIX Trojax oOT Hac, a Aubraup —
Juuib B 17.

Jletnum  Bewepom Bera cTOMT TOYTH B 3€HUTE.
Ona  wMeeT  KpacWBBIH  romyOoi  OTTEHOK W TIpH
HaOMIOeHMM B OWHOKIL  MpEACTaBiIseT  coOoit  3ame-

4aTeJIbHOE 3peiulLe. HeGonbmoe CO3Be311e JIupst
CONICPXKUT MHOTO HHTEPECHBIX OOBEKTOB — K IIpH-
Mepy, CHUCTeMy U3 JIByX JIBOMHBIX 3Be3]l  OICHUJIOH
Jlupsl, 3aTMEHHO-IIEPEMEHHY IO 3BE31Y bera JIupet
U camMyl0 3HAMEHUTYI0 M3 BCeX IUIAHETapHBIX  Ty-
MaHHOCTEH M.57, WA Kousb1o, JIETKUAN 00BEKT

Uit HaOmroneHWs B Teneckon. Kak w  Bce  IUIaHeTap-
Hble TYMaHHOCTH, OTO HE HACTOAIAs TYMaHHOCTb, a
MpOCTO  OYEeHb CTapas 3Be3fa, Y€l  BHEIIHWHA  CJIOH
o0pazyeT BOKpYT Hee KOJIbIEOOpa3Hyo CTPYKTYPY.

Anbraup (Anbda Opra) pacrosioxeH 3aMETHO
HIDKE; 9TO  COUHCTBEHHBII  WIEH  «IETHEr0  TPEyrojb-
HHUKa, KOTOPBIi1 HE SIBJISICTCS LHAPKYMIIOIAPHBIM

(mezaxomsmuMm) Ha  mmpore  Jlonmona.  Ero  ocoOeH-
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13. CO3BE3/INA

HO JIETKO OMNpENeNnTh, TaK Kak MO o00e CTOPOHBI
OT HEro HaxOHATCa JBE 0Ooyiee Caa0dbIX 3BE3JbL:
opamxkeBas lamma (2,7) u Oemas bera (3,7). Co-
3Be3nue Opna BbIIENSETCS JOBOJBHO YETKO, W €ro
JIMHUWA JEMCTBUTEIBLHO CO3JAIOT BIEYATICHHE IITH-
opl B 1ojlere. B cBoel 10)KHOM OKOHEYHOCTH
Muteunslii [TyTe OoraT HHTEpECHBIMH 00BEKTAMU,
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FOXKHbIA ACMEKT

3Be3aHan KapTa neTHero Heba B ceBepHOM MosyLIapun
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: TIATPUK MYP

U 37ech MBI UMEEM  MajieHbkoe  co3Be3gue  llluta

co 3BE3HBIM CKOIUICHHEM M.16, [OJIy4UBIIUM
npo3sule «Jlukas YTkay.
Cossezaue Jlebens 1o OUYEBUIHBIM MpUIHHAM

m3BectHo kak  Cesepublii  Kpect. llenTpanbHas  3Be3-
ma kocoro kpecra — lamma Jlebems (2,2). AnbOu-
peo, wm bera Jlebens (3,1) cmabee oOCTampHBIX W
pacrojokeHa ~ jJaiplie  OT  LEHTpa, Tak 4YTO  Hapy-
IaeT CHUMMETPHIO, HO Kak OBl B  KOMIIGHCAIMIO 32
3TO pu HaOII0ICHUH B TEJIECKOM OKa3bIBaeTCs
MPEBOCXOJHOW  MABOMHOM  3BE30H € 30JIOTUCTO-XKEN-
TBIM OCHOBHBIM KOMITOHEHTOM n SIPKO-TOITYObIM
cnytaukoM. Ha ¢one cosBesgus Jlebenst BHIHBI — TeM-
Hple  «mpoBanbl» B Mieunom  Ilytu,  oOpa3oBaHHBIC

Maccamu HETPO3paYHOTro BEIIIECTBA, KOTOpoe 3a-
JIepxKuBaeT cBeT  (OHOBBIX 3Be3n. B aroit  oOnacTm
€CTh ~ TaKkKe  HECKOJIBKO MallbIX ~ CO3BE3/MH, OJTHO

n3  kotopeix  (Jdeab¢mH) oueHb OXOXKE Ha  pacce-
SHHOE€  3BE3[JHO€  CKOIUICHME; HOBHUKM B  aCTPOHOMHUH
9acTo 10 OIIKMOKE MPUHUMAIOT ero 3a I1nmesisl.

OO6nactp,  OrpaHHuYCHHAs  JMHUSIMH,  COCAMHSIOIINMHU
Bery, Anpramp u  ApKTyp, 3aHSATa TpeMs  KpyIHBI-
MH, HO TYCKIBIMA H IUIOXO C(OPMHPOBAHHBIMH  CO-
3BE3USIMU: I'epkyJiecom, 3MeeHocEM u 3Mmeeii.
EnuncrBenHoit  sipkodt  3Be3moil  3mech  siBiseTca  AJib-
¢da 3meenocra (2,1). UYectHO TOBOpsS, 3TO  JOBOJIEHO
CIIOKHBIH ~ y4acTOK Ui HaOJNIOAEHWs, ¥  HEMHOTHE
OOBEKTHl  37€Ch  3aCIy)KUBAIOT  YIIOMHHAHUS  JUIS  JIIO-
Outenss, Kpome ImapoBoro ckomienus M.13 B co3-
Be3quu  l'epkyneca,  KOTOpoe  MOXHO  YBHJACTb  He-
BOOPYKEHHBIM  TJa30M  sICHOM  Houbto. 3Be3na  Alb-
¢a Tepkyneca sBIseTcsS KpacHOW NEpPEeMEHHOW,  BEIH-
yuHa KoTopo# uzmensiercs ot 3,0 1o 4,0.
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13. CO3BE3/INA

OdyeHb HU3KO Ha CEBEpPE CTOST JBa BEJIUYECTBEH-
HbIX 30JuakalbHbIX co3Be3aus, Ckopnuon u Crpe-
Jel, KOTOpbl€ YaCTUYHO HHUKOIZIAa HE BOCXOIAT Hal
Jlonmonom. B CkopnuoHe TiIaBeHCTByeT AHTapec
(1,0). OH OrHeHHO-KpacHbIi, W €ro Ha3BaHUE 03-
HayaeT «conepHuk Apeca». Kpome Hero, B co-
3Be3auu CKOpPIHMOHA €CTh MHOTO HWHTEPECHBIX 00b-
€KTOB — Hampumep, [Ba pPACCESHHBIX 3BE3JHBIX
CKOIUIEHUS,  BUAUMBIX  HEBOOPY>KEHHBIM  TJIa30M.
310 M.6 (babouka) u M.7.
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MATPUK MYP

Jlunus SIPKHUX 3BE3I, obpa3zyronmx co3Be3nue
CkopnuoHa, onpenensercs 0e30mmO0YHO, u aHTJIU-
yaHe  BCerJa  COXajewT, YTO0 B  HAIMX  LIMPOTax
€ro Helb3s YBUAETh B IIOJIHOM Kpace.

Crperer;i He  MMeeT  ONpeIeJeHHOH  (QOpMBI,  XOTS
paHplle  €ro  HasblBaIM  «4ailiHOM  vamkoil». Ero ca-
MOM  spKOM  3B€3l0M, JIETKO  pa3IMYUMOM  HEBOOpY-
KCHHBIM 1ia3oM, sBisietcss Curma, wmm  Hysku  (2,0).
Mneunsrii  IlyTe  HCKIIOYMTENBHO  KpacuB B CO3BE3-
quu  Crpenblla;  34€Ch  MOXHO — BHJAETh  BEJIUKOJIEI-
HBIE «3BE3/HBIE obakay, HE Jlaromue Halemy
B30py NPOHUKHYTb B  TaWHCTBEHHbIE  O0JAaCTH  IEH-
Tpa ['anakTuku.

Mexny CKOpnHOHOM u JHesoit PaCIIOJIOKEHO
HEB3pauHOE  30[HaKkalbHOe  co3Be3gue  BecoB.  T'oBo-
pAT, uro ero spuaiimas 3Be3na, bera Becos, sB-
nseTcs €IMHCTBEHHOH, KOTOpast HMeeT 3eJICHOBa-
ThIN OTTEHOK npu HaOII0ICHUT HEBOOPY>KEHHBIM
IJ1a30M,  XOTS  OONBIIMHCTBO  JIOJEH € yBEpeHHOC-
TBIO Ha30ByT ee Oemoil. 3amersTe, dYTO 3MEeHOCEI]
BTOpraercss B moAc 3oauaka Mexay CKOpIHOHOM H
CrpensIiom, MO3TOMY TUTaHEeTHI MOTYT MIPOXOIUTH
4yepes 3TO  CO3Be3AMe, XOTs OHO  oduimanbHO  He
CUMTACTCA 30/UaKATIbHBIM.

OceHHue Beyepa
(ceBepHO€e nonylwapwue)

Pann CIPaBEITUBOCTH CTOUT OTMETHTb, 4TO
oceHbl0 He0O MeHee spKoe, uYeM B J0boe  apyroe
BpemMss roaa. Ckopmuon u Crpeneny wucuesaor; Opu-
OH eIe He TOosBWICA, a bomemmas Measenuna Haxo-
OUTCI B CaMOM  HIDKHEM  CEBEPHOM  IOJIOXKCHUH,
XOTs  JOBOJBHO  BBICOKO  HAJ  TOPU3OHTOM.  «JleTHmi
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13. CO3BE3AMA

TPEyroJIbHUK»  IO-TIpEeKHEMY  BHUJAEH, Temepb K  3a-
magy oOT 3eHMTa, a Kamemna BocxoguT Ha  ceBepo-
BOCTOKE.

Kamnemnna u Bera PacIoIoKeHbI o pa3Hble
croponsl 0T IlossipHOM 3Be3Abl M INPUMEPHO Ha  OJ-
HOM  DAacCTOSHUM  OT  Hee, MOdTOMy, Korga  Bera
cTOUT  BbIcOKO, Kamemna  omyckaercds K = TOPH3O0HTY,
1 Ha00OPOT.

I'maBHeIM  oceHHMM  co3BesgueM  sasiserca  Ilerac,
Ha3BaHHbBIN B 4ecThb MHU(OJIIOTHYECKOTO JIETAIOLIETO
KOHSI.

UYetsipe OCHOBHBIE 3BE3/bI obpa3zyior JIOBOJIb-
HO OTYETIMBBII KBajpaT, XOTd Ha HEKOTOPBIX  Kap-
TaX OH BBIJDIAMT MEHBIIE M fgpUe, YEeM Ha CaMOM
nene.  BepmmuHamm  3TOoro  KBajgpara  SBIAOTCS  Allb-
¢eparr  (2,1), bera Ileraca, wmm Illear (mepemen-
Has ot 2,0 mo 2,8), Amppa Ileraca (2,5) u Tamma
[eraca (2,8).

Anbgepanr  panpme  Obul  m3BecTeH — kak  Jlenbra
Ileraca, HO B  pe3ynbTaTe  OYEPEJHOIO  COMHUTENb-
HOTO  IepeHoca  OKa3ajcsi B CO3Be3AMH  AHAPOMEHbI.
EnvHcTBeHHass  gpyras  spkas  3Be3a B CO3BE3UH
Ileraca — DOncunon (2,4) — pacmoioXkeHa K  3ama-
Jly OT KBajpara.

O6nactp  Ileraca He Oorata  HMHTEPECHBIMH  00b-
eKTaMHM, M TaM  HaxoguTcd HE TaKk  yXX  MHOIO
3BE37, BUJMMBIX HEBOOPY>KEHHBIM IJ1a30M. bera
ITeraca MMEET OTYETJIMBBIN OpaHXEBBIi OTTEHOK,
a IpyTHe TPH 3BE3bI KBaIpaTa sipko-Oeble.

CozBe3aue  AHAPOMeIbI  OTMEYECHO  JIMHMEW  3Be3[
cpenHei SIPKOCTH; HauOoee U3BECTHBIM 00BEKTOM
3nech sBinsgercss Bemukas Croupans M.31, Ha mnpenene
BUANMOCTH 0€3 ONTHYECKUX IPHOOPOB.
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TATPUK MYP

Ilerac MOXHO HCHOJB30BaTh, 4TOOBI HaiTH ®o-
Manbrayr B co3Be3guu IOskHoi PwIiOBI — camyio
IOKHYIO M3 3BE€3[l NEpBOM BEIMYMHBI, BUIUMBIX C
tepputopun bputanuu. @omanbrayr sBiseTcs cpas-
HUTEJIHLHO OJNM3KHUM COCEIOM: [0 HEro Jumb 22
CBETOBBIX Toja. JTo Oenas 3Be3da, CBETUMOCTh KO-
TOpo# B 13 pa3 mpeBOCXOAUT COTHEUHYIO.

o.
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E FOXKHbIM ACTEKT W
3Be3aHan KapTa oceHHero Heba B ceBepHOM MosyLapun
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Anpdpa u bera Ileraca ykaspiBaror Ha Pomainb-
rayt. He mnyraiite ero ¢ Judmoit, wim beroit Ku-
ta (2,0), xoTOpas HaxOAWTCA NPUMEPHO Ha JIMHUM,
npoBenieHHONM 0T Aunbgepana uepe3 ['ammy Ileraca;
Hubna pacmnonoxkena HeMmMHOro Beime, dYem Do-
MaJlbrayT, M ciabee MOYTH Ha OAHY E€AMHUILY 3BeE3J-
Ho BemmuuHbl. Camo co3Be3nue Kwura 10BONBHO
KpynHoe, HO Tyckioe. CaMblM H3BECTHBIM OOBEK-
TOM B HeM sBisgeTcs Mupa, [goiaronepuoandeckas
NEpEeMEHHas, IOCTUTAI0Ias B MAKCUMYM€ BEITUYH-
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TATPUK MYP

HBI 1 ,6, HO JIMIIb HCCKOJIBKO HCOCIIb B rogy BH«
ArMasg HEBOOPYKCHHLIM I'JIa30M.

u HaKOHCII, IIOUIITUTEC TpH 60J'II>IHI/IX, HO TYCK-
JIBIX 30U aKaJIbHBIX CO3BE3 M. COSBe?;}lI/Ie Pr10 CO-
CTOUT u3 L[J'II/IHHOﬁ JIMHUN cnabbIxX 3BC3 ] HUWXKC

Ieraca; cO3BE31Us Bopones u Kozepora Jexar
Oomee wmm  MeHee Mexay lleracom u  domanbray-
toMm. Anbpa Kozepora —  gBoWHasS  3Be3da,  pasiu-

yuMmass B Jo0oi  OwHOKIe. bBompmie  3mech  HET  HU-
4Yero  MHTepecHoro, HO Bo3ie bersi  Bopones — wmbl
MOXXEM  HalWTH  JOBOJIBHO  SIpKO€  I[IApOBOE  CKOILIe-
Hue M.2 no karanory Mecke.

Oro onuWcaHue BedyepHero Heba B TOJOBOM  IIHK-
Je  sABISAEeTCA  O4eHb  HENOJHBIM, M  MHOTHE  Majble
co3Be3us B HeM BooOme He ynoMmuHarorcs. Ho owno
MOXET TTOCITYKUTh OTIPABHBIM MTYHKTOM: Korzaa
BBl  ONpEJeNHuTe TIJIaBHbBIE CO3BE3IWs, TO Oynere To-
TOBBI ~ OoOpatutbcsi K Oojee  MOAPOOHOW  3BE3JHOM
Kapre.

A Temepp gaBaiiTe mepeigem k  IOxHOoMy  mo-

JNyMIapuil0 M TEPEMECTHMCS,  CKaXeM, Ha  LIHPOTY
MoxannecGypra B HOxHolt  Adpuke (26° FO’KHOM
LIHPOTHI). Kaptuny 3BE3HOTO HeOa, OIIMCAHHYIO
Ha CIIEAYIOIINX CTpaHUIIax, OoutbIeit YacThIO

MOXHO HaOmogate B OxHoit Adpuke u  ABcrpa-
muu.  Jlns Hosoi 3enmaHauuM  HY)XHO  BBECTH  HEKOTO-
pele  TompaBKM; K  npumepy, Kamemia — HuKorga — He
BOCXOJUT  HAJ  4YacTbl0  IOKHOTO  OCTpOBAa, XOTSA €€
MOXXHO  BUJETb HaJ TOPU30HTOM C  OCTaJbHOM  Tep-
PUTOPHUU CTPAHBI.

Ileppas mpobOiema  3akjaro4aeTcs B~ TOM, 4YTO  Ha
ore HET SIPKOH HOJISIPHOU 3BE3/bL. Bwxaiimum
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13. CO3BE3MA

KaHaugatoM  sBisiercs  Tyckinas  Curma  OxTaHTa, |
Bcs  ToJisipHas  o0jacTh  3MAET  YrHETAloled  MyCTOTOM.
OpuoH  OKka3piBacT  OCCIICHHYK  IOMOIb, KOTJa  €ro
MOXXHO BHJIETh, HO 3HMOH OH BOOOIIe HE IOKa3bl-
BaeTcsi u3-3a ropusonta. CosBesgue bonpmoit  Men-
Bequnbl  Oecmone3sno. OHO  MOXET  Ha0OpaTh  HEKOTO-
pyto BeicOTy Han JapBuHoM B  ABCTpaJiuM M  4ac-
THYHO  BocxoauT Hax HOxHOW  Adpukoit, HO  JHIIb
orubaeT TOPU3OHT M HE TOsABIsIeTcs Hamgonro. JKure-
mi  Hosoii  3emangum  BoOOIIE  HUKOrIa  HE  BHOAT
9TO CO3BE3MHUE.

CambiM 3HAMEHUTHIM CO3BE3/IUEM JIaTbHETO
ora, HecoMHeHHO, sBisercs  HOxupli  Kpecr. DOto
O4YeHb  MAJCHbKOE  CO3Be3Me, HO B  HEM  MHOIO
HUHTEPECHBIX 00BEKTOB. ITo dopme OHO 6ombIiie

MOXOXKE Ha BO3AYHNIHOIO 3Mes, YeM Ha KpecT, TakK
Kak B HEM HeT [EHTpalbHOM 3Be3Abl, M B JHOOOM

ciy4ae CUMMETpPHS HapyIIaeTcs, ITOCKOJIBKY onHa
3Be3qa  3HAYMTENBHO  Oojiee  Tyckjias, 4YeM TpH  OC-
TanpHble. YeThlpe rmmaBHeie 3Be3nbl —  Ajbsda  (0,8),

bera (1,2), Tamma (1,6) wu [emsta (2,8). Tpum wu3
HUX Oemple ¥ ropsume, a derBepras, [amma HOxHO-
ro Kpecra, sBinsercs KpacHbIM TMIaHTOM; B  OWHOKIJb
XOpOoLLIOo BUJCH ee KpacHUBbII OTTEHOK. Anbga
IOxnoro Kpecra — TunuuHas [BOWHas 3Be3na, pas-
JUYMMasi Mo4yTH B J000M  Tenmeckom.  OTMeThTE  Tak-
)K€  U3AIIHOE  3Be3JHOe  cKkomieHue  Bokpyr  Kammer
IOxHOrO Kpecra, Ha3BaHHOE IOBenupHoit [ka-
TyIKOH, WM  TEeMHyH0  TyMaHHOCTb,  HU3BECTHYI  IIOJ
Ha3BaHUEM YTOJIBHBIN MemIok.

OxnbII Kpect IIPaKTUYECKHU OKPYXKCH CO3BE3-
muem llentaBpa w g0 1679 rToma OBUT BKIIOYCH B
Hero. JluHuMA, T1poBedEHHas uepe3 CcaMble SpPKUE 3BE3-
mel, Amsdpa  (-0,3) wu bera (0,6) lLlenrtaBpa, yka-
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TMATPUK MIYP

3piBaeT Ha [Oxubii Kpect. 3pech BHEWIHWN BHJ
cHoBa oOmaHbiBaeT Hac: Anbpa IleHraBpa sBisieTcs
onHOM W3 OmKalmMX 3Be3ll, KOTOpas HaxOIUTCs
HAa PAacCTOSHUM HEMHOTMM 0oJjiee YeTBIpEX CBETO-
BbIX JIET OT Hac, a bera — HacTOAIMUNA THUraHT CO
ceetumocteio B 10 000 pa3 Oosbliie COJHEYHOM,
yaaleHHbld  Ha  paccrosHue 450 CBETOBBIX  JIET.
Kak u Anedpa HIOxnoro Kpecra, 3T0 Jerko pas-
JuyuMasi B TEJIECKOINl JBOWMHas 3Be3na. biwkaiiias
K HaMm 3Be3na Ilpoxcuma ILleHTaBpa NpUHAAIEKUT
K TOH K€ Tpylnmne, HO OHa O4YEHb TYCKIas; €€
cBsi3b ¢ Aubdoii llentaBpa mnpencraBisieTcs BecbMa
HEOMpPEeIeTICHHOM.
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13. CO3BE3AUA

AxepHap B CO3Be3IUM  OpHAaHa  HAaXOAUTCA  Ha
MIPOTUBONOIOKHON CTOpOHE IOxHoro MOJIIOCa; €ro
3Be3fHas BenuuumHa coctaBmsier 0,5, W OH moutm B
800 pa3 spue ConHua.

Ommn wu3  Hauboiee  HAJEKHBIX  CrIOCOOOB  orpe-
nenenust FOxHOM monspHON 30HBI — 3TO TIOUCK TOY-
KM,  DAcCHOJIOXEHHOM  mocepeiMHe  MEXAy  CO3BE3AU-
em IOxnoro Kpecra wu Axepnapom. Ho Tam Her
SpKUX 3B€3[, W IpH Maleimell JAbIMKE WIH TyMa-
He BCsl 9Ta 00JIaCTh KQKETCsl COBEPILIECHHO MYCTOH.

JleTHne Beyepa
(ro’xHOe nonylwapue)

B nawane roma OpuOH CTOUT BBICOKO Ha  CeBe-
pe. C Toukm 3peHus HaOmomarens B HOxHOM moNy-
mapud, Purenb  HaxomuTcs B BEpXHEH  yacTM  CO3-
Be3nud, a  berenprelise  BHM3y, IpUYEM  TYMaHHOCTb
M.42  3aHuMaer  moJNIoKeHHe ~ Hany  mosicoMm  OpuoHa.
Cupryc CTOMT BBICOKO B Hebe, IMOITOMYy OH  «MH-

racT» n BCIIBIXMBACT ropasao pexe, (0 npu
Ha6J'IIO,Z[€HI/II/I C BpI/ITaHCKI/IX OCTpPOBOB. Kanemra
HaXOoJUuTCsA HU3KO Hag CCBCPHBIM TOPU30HTOM;

IOxnbit  Kpect  BocxoguT  Ha  IOTO-BOCTOKE  BMECTE
¢ nByms spkuMmH 3Be3gamu, Aubpoir u  beroit Ilen-
TaBpa.

Kanomyc  (-0,7)  croWt, BBICOKO  HAaJ  TOPH30H-
TOM; 3TO TJaBHag 3Be3ga Kwumia w3 craporo  co-
3Be3gus  Kopabms Apro. K  Kwmo mnpumbikaior — co3-
Be3nus IlapycoB u Kopmbl, a BMecTe OHM 3aHu-
MaoT  Oonbmrylo  yacth  HeOocBoma  Mexnay — FOHBIM
Kpectom u Cupuycom. Mneunsiit IIyts 3/1€Ch
OueHb  APOK, BCTPEUAIOTCS  TYMaHHOCTH W 3BE3/AHBIC
CKOILICHMS], @ TAKXKE 3aMETHBIE 3BE3/bl, HAIIPUMED
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TATPUK MYP

bera Kumns (1,9). EcTb 10BOJNIBHO KpacuBOE paccesH-
Hoe ckomieHue okono Terer Kuns (2,8), a DOrta
Kuns gBnsierca camoil XaOTHYHON TEPEMEHHOU 3BE3-
0o Ha HOYHOM HeOe, KOTOpas KOTJa-To cusiia
naxe sipue Kanomyca, HO Temepp Hepaziauuuma He-
BOOpYXeHHBIM TJia3oM. OHa cBsi3aHa C HEOOJBIION
TYMaHHOCTBIO W XOpOIIO BUJHA JaXe B CIa0bId

TCJICCKOII.
Canis mr\j

* Orion
Canis Minor
- ®
. . Taurus % Q_/——‘\
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OXKHbBIA ACMEKT

3Be3gHan KapTa neTHero Heba B I0)KHOM Noaywwapum
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13. CO3BE3/MA

OtmeTbTe TaKxke «JI0’KHBII KpecT», KOTOPBIi1
YaCTUYHO HaxoiuTcs B  co3Be3nuu Kuma, a  gactuu-
HO — B co3se3guu IlapycoB. Ero nerko mepemy-
Tatb ¢ FOxupiM Kpectom, HO OH KpymHee, MeHee
SIpKUH u Gornee CUMMETPHYHBIH. On obpazoBan
spesmamn Oncunon  Kums  (1,9), WMoroit  Kums  (2.2),
Henbroit  IlapycoB (2,0) wu Kammoit IlapycoB  (2,5).
Kak w B HacrosimeMm Kpecte, B HEM TpH OeJbIX
3B€34bl W OJHA OpamwkeBas — B JaHHOM  Cllyuae,
Oncunon Kums.

Teneps nepeiaeM K MaJeHbKOMY CO3BE3/IHI0
Kusonmcna  psagom ¢ Kamomycom. OHO  comepxur
OJIHY 3BE31y, MIPECTABISAIONIYIO 0co0BIH HHTEpeC:
bery ’Kusonucna (3,8), KOTOpast BIIOJIHE MOXET
OBITh IIGHTPOM IIJIAHETHOW CHCTEMBI.

JpugaH — OuYeHb JJIMHHOE CO3Be3[He, MPOTATHBa-
romeecs OT AxepHapa Ha JjganbHeM tore 10 OpuoHna,
HO OHO COJIEPXUT MajJ0 HHTEPECHOT0, KpOME OTueT-
JUMBOM  ABOWHOM  3Be3abl  Axamap, wiu  Tetel  Opu-
mana  (2,9). T'mapa  3aHMMaeT  OOMMPHBIA  YYacTOK
B BOCTOYHOM  uacTM, a  co3se3naue JIbBa  TOJBKO
HA4YMHAET MOSBIATHCS.

OceHHue Beuyepa
(roxxHOe nonywapue)

Cozee3nus HOxnoro Kpecta u  IlentaBpa  Te-
Hnepp HaxXOAATCS pPSIIOM C 3€HUTOM, a AxepHap CTo-
uT O4YCHb HH3KO Haxg TOPU30HTOM. KaHOHyc n
apyrue  3Be3nsl  ObiBIiero  cospesgus  Kopabast  cme-
marorcs K 3amagy; OpuOH ucue3aeT MHO3NHHUMHU  Be-
yepamu, Ho Cupmyc ocraerca. I'mapa  mporsrusa-
ercsi  TONepeK 3GHHTa B CEBEPHOM  aclieKTe  BMecTe
C YETHIPEXyTroJIbkHUKOM BopoHa.
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Coszpe3agus  /leBbl, Bouaomaca u JIbBa MOXHO
BUeTh Ha ceBepe. CKOPONMOH Temepb JOBOJLHO
3aMeTeH; MOXKHO CKa3aTh, 4YTO OH COINEPHUYAET C
OpuoHOM cBOMM OJIeCKOM, W OJHa W3 €ro 3Be3l,
[Hayna, wmm Jlam6ma Cxoprnuona (1,6), numb He-
MHOTO YyCTymaeT O(QUIMAIBLHOMY CHOHCKY 3BE37 Mep-
BOM BeJIMYMHEL. PsggoM ¢ HuMm Haxoxurtcs Jlucar,

Leo Mino!
f ' .‘} Corona Boreslis
Canis Minor e Gemini Ursa Major . .

A

CEBEPHbIVI ACTEKT

Crux

Trisngulum i Australe

E IOXKHbIVI ACTIEKT \\Y

3Be3aHan KapTa OCeHHero Heba B I0XXHOM nonyuwapuu
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13. CO3BE3AMA

wm  HWncumon  Ckoprmona  (2,7). Otm 1OBe  3Be3AH
cO3a10T BIICUYATIICHUE JIBOMHOU CHUCTEMBI C yaa-
JICHHBIMH KOMIIOHCHTaMH, HO Ha camMoM nene
MEXIY HUMH HET HUKAKOUN CBSI3H; JIucat Haxo-
JNUTCS Ha 3aJHEeM IUTaHE W B UEThIpe pasza Jalblie
OT Hac, uem [llayina.

3umMmHuMe Bevepa
(roxxHOe nonywapme)

Ha cLeHe JIOMUHUPYET Cxopnuoms, KOTOPBII
HaXOAWTCS TOYTH HajJ TroloBod; 3xgece xe u  Crpe-
Jen ¢ ero  BEJNMYECTBEHHBIMH  3BE3IHBIMH  O0JiaKa-
MH. OTO Jydlmiee BpeMs B IOKHOM IOJNyIIapuHu Ul
HaOMIONEHNST  TaKk  Ha3bIBAEMOI'O  «IETHETO  TPEYroib-

HUKa»: AJIbTaup CTOUT JOBOJBHO BHICOKO, HO
Bera wu [leneO Bcerma OYEeHb HHM3KO HaJl TOPH30H-
TOM.  ApKTyp  3axogMT Ha  3amajge, M OoJsbmmas
4acTh ~ CEBEpHOro  aclekTa HeOocBoga  3aHsATa  OOJb-
IIMMH, TYCKJIBIMA CO3BE3UAMHU I'epkyJeca, 3men
1 3MeeHocHA.

FO:xHbIi Kpect HO-TIPEXKHEMY CTOUT BBICOKO
HaJl  TOPW3OHTOM  Ha  IOro-3amaje, a  ®omamerayr

Ha Boctoke; KaHomyc HaxoauTcs Tak  HH3KO, 4TO
enBa 3aMeTeH. BBICOKO Ha 10re Mbl BHAUM  YEThI-
pe IOxubie IItnoer: Kypasas, IlaBamna, Tykana
n Pennkca.

OTO  JOBOJBHO  3alyTaHHBIA  yd4acTOK, TIJi€  TOJb-
ko co3sesame  JKypaBisi  MMeeT — YETKHE  OYepTaHMs.
JlBe ero rmaBHBIX 3Be3gnl, Aubsda (1,7) wu  bera
(2,1), coorBercTBeHHO Oemass W opamxeBas. V3orHy-
Tyl0O JIMHUIO  3B€37, OTXOMAIIyl0 OT  Aub(dbl, JIerko
HaWitM; aBe w3  HuX, Jemsra (4,00 mw Mo (4,9),
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MOXOKM Ha JBOMHBIE, XOTA B O00OUX CIIy4asX Mbl
HMMEEM JIeJI0 C ONTUYECKUMHU 3 HEeKTaMu.
HesripazurenbHocTh co3Be3nusa TykaHa MCKynaeT
npucyrcteue Magoro MaremuianoBa QOaaka, a
Takke wmapoBoro ckomieHus 47 Tykana. Co3Bes-
e KakeTcs elBa JU He CWIydToM Ha ¢onHe Ma-
reutanoBa O6aka, HO OHO, KOHEYHO K€, SBIISETCS

Aquarius

Corona Borealis Dolpmnus
'.
Virgo Lyr-

4 -— Paoasus
Bodtes . ® D Cygnus

CEBEPHbI/ ACMEKT

Piscis Austrinus ] Triangulum i
® Austraie Centaurus
. Crux .—%0
Aquarius Tucana s J
. Hydrus Octans ~~
.. . Er
Phoenix o ® ° . . .
- * s . Corvus
. * Carina - -®
Cetus E:idanus / /I L Vela Hydra
E tOXKHbIN ACTEKT W

3Be3aHan KapTa 3UMHero Heba B O)KHOM nonywapuu
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13. CO3BE3AMA

nHCThI0O Hamed [amaktmku, B TO Bpems kak OOma-
KO — He3aBHUCHMas CHUCTeMa, OTAEJeHHas OT  Hac
pacctosaueM B 170 000 cBETOBBIX JIET.

Tax e BeIcOKO B Hebe crour bBoapmoe Ma-
reaaanoBo  Oo6maxko. OHO HeMHOro Ommke K HaM
U Takoe fApKoe, 4YTO OCTAaeTcs BUAUMBIM Jaxe Ipu
Csere nonHOM JIyHBI.

Tam  MOXHO  OOHapyXHTh OONIBIIYI0O  TYMaHHOCTb
TapanTysna, pa3smep KOTOopoi  ropa3mgo  Oompme  Ty-
manHocTH OpHOHa; eciii Obl OHa HaXO/WJIaCh Ha

. .’.ﬁ

. /\.\8
3MEEHOCEIL] a./.a o\7f
.0 ./T \o
- / CKOPIIMOH
CTPEJELl | co T
\A \o#
é /.\./.V /'/.\ . \.(
L peON 0 O CoSen " :
0/ €%, l.\./ M ]
TO\.g Ui 0 *
\'\'a IOXHASI KOPOHA HAVTOJIBHUK
a-\'—' '
0. B’
\.‘
TEJECKOII

O6nacte Crpenbia — CkoprnnoHa
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paccTossHMM XOTS OBl TBHICSYM CBETOBBIX JIET OT Hac,
TO MorJia Obl OTOpachIBaTh TEHH.
Ha  mepseii  B3mag  MarennanoBel OGnaka  Ka-

KyTCA OTACIbHBIMUA YdaCTKaMu Mneunoro HyTI/I,
HO JJIsL aCTpOHOMOB OHH IMpUHAAJIC)KAT K OYCHb
Ba’XHbIM CaMOCTOATCIIbHBIM o0beKTaM Ha He60'
CBOJC.
o oV
® -
. o .
V.\ / ™~ -/ . \ .'/
* € NN\ KYVPABITb
®EHUKC / B a
.'.6

a@
SPUIAH / \ .\.gﬂEEU
ae TYKAH ' ' /' —
b &
b 47 .\ oa

IOKHA S THIPA . [5/
5\ TTABJINH

B
Vo/ / T 1

.

, —
Wy
°\ OKTAHT .

-«

O6nacts FOxubix ITTuig
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13. CO3BE3/INA

BeceHHue Beyepa
(roxxHOe nonywapme)

B mnauvane okta0ps OpuOH HauyMHAET TMOSIBIATH-
cs Ha BocTtoke. MOxHbIi Kpecr crour ovyeHp HU3-
KO, W O3TO O3Hayaer, uyTto AXepHap OIM30K K 3e-
Huty. To xe camoe oTtHocuTcsi K Pomanbrayry, Ko-
TOPBIH B 3TO BpeMs KaXKETCs yIAUBUTEIBHO IPKUM

[ ]
Piscis Austrinus

Aquarius

* Eridanus

tm..

A & Triangutum

Delphinus Andromeda

-
Taurus
Aaulla T Cygnus Perseus o .\'
Ny E
W CEBEPHbIV ACMEKT
L]
Octans Trisnguium
Carina Australe

Canis Major ¢ . . A -

Puppis \ Crux Scorpius

z’ - . o
S ) S Centsurus s
' W

FOXKHbIM ACMEKT
3Be3aHan KapTa BeceHHero Heba B I0XKHOM nonywapuu
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Uil HaOmromarens B CeBepHOM — nonmymapuu.  Kaxomyc
BoCXoauT Ha  BocToke, a Ckxopmmon u  Crpenen
3aXO0/AT Ha 3arase.

Ha ceBepe xopomo 3ameren Ilerac, m oT Hero
K TOpU30HTYy IpOTATUBAeTCs LeMouka 3Be3q, oOpasy-
omux  co3Besaue  AHapomensl. Bera wu Jleme6  wmc-
Ye3al0T W3  «JIETHETO  TPEyrojbHUKa»,  XOTs  AJbTa-
Up  TNO-PeXHEMY  MOXHO  BHJETh  HHU3KO  Hajg  3a-
MagHbIM T'OPU30HTOM.

S cosHato, uyTto 3TOT 0030p  3Be3gHOro  Heba
IIPEACTaBISET coboii JIVIIb HEMHOTHM Goub1rree,
yeM Cyxoe IepeuucieHue  (akToB, HO Ha  IepBoe
BpeMsi 3TOoro Oynmer jocrarouHo. Korma Bl ompene-
JUTE PUCYHOK TJaBHBIX  CO3BE3JWH, BaM HE IIOHa-

JO0OWTCSI ~ MHOTO  BpEMEHHM,  4YTOOBI  paclo3HaTh  OC-
TaJlbHbIE. [MomHuuTe, Ha HeOOCBOIE CYILECTBYET
JIMIIb ~ HECKOJBKO  THICSY  3Be3[,  KOTOpbIE  MOXHO

YBUACTH HECBOOPYKCHHBIM I'JIa30M.
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[IBOVHbIE M NEPEMEHHbIE
3BE3/bI

Tenepp, moOcIE  KOPOTKOM  OJKCKypCHHM IO  3BE3I-
HOMy HeOy B pasHble BpeMeHa TIoja MW B  PasHBIX
4yacTAX CBeTa, Iopa pacckasaTb IOApoOHee O  pas-
JUYHBIX ~ 3Be3Jax M MX  kiaccupukaumu. K mpw-
Mepy, ecTh  JBOiHBIE, TpPOWHBIE M  BOOOWIE  Kpat-
HBIC 3BE3/bL; €CTb 3BE3/bL, U3MEHSIOIINE CBOM
Omeck M TeMmepaTypy ~ IOBEPXHOCTH  3a  KOpPOTKHE
IIEpUOABl  BPEMEHHU;  €CThb  3BE3Ibl, IPOXOIALIME  Ye-
pe3  BCIBIIKM  OypHOH  aKTHBHOCTH,  KOTOpble  He-
OXKMJAHHO  PAasrOpaloTCs U OCTalTICi  SIPKUMU B Te-
YEHME  HECKOJIBKMX  [HEH, Helelnb WIM  Jake  Mecs-
LIEB, TIPEXKE YEM IIOTYCKHETh CHOBA.

Kak MBI yxKe TOBOPHIIH, Hanboiee HW3BECTHOMU
JIBOMHOM  3Be3godl  sBisgercs  Mwunap, Jlzera  bomb-
b1(0)51 MenBenuisl. 210 3BE3/1a BTOpOH BEJIUYMHEI,

HO COBCEM psJOM C HeH HaxomuTcss ropasno Ooiee
TyCKJast 3BE3J10YKA Anbkop (omHa u3 HEMHOTUX
TYCKJIBIX  3BE3]l, HUMCIOINAs  OOIIEyNmOTpeOUTeIbHOE  Ha-
3Banue; o¢ummaneHo 310  Ne 80  bombmoit  Menge-
JTATTBI).

AJNBKOp  JOBOJBHO  JIETKO  YBHJETH  Jaxe  IIpu
CpPeAHUX YyCIOBUSX HaOMIOAEHWs, ©W OH OOBIYHO acco-
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muupyercss ¢ Mumapom, XOTs WX pa3ielsieT J1Ba  CBe-
TOBBIX roma. OHHM  JBWXKYTCS B OJHOM  HarpaBlie-
HUH U, BEPOSITHO, UMCIOT 00IIIee IPOUCX 0K ICHHE.

I[lpu HaOmomeHWHM B Telneckom caM  Mwumap  oOka-
3BIBACTCA JTBOMHOM 3BE3JI0H; 3BE3/IHEIC BEITMYUHBI
€ro  KOMIOHEHTOB coctaBimsaroT 2,3 u 4,0, u oOHH
pa3aencHbI T MATHAIIATHIO CeKyHIIaMH IIYTH.
Ob6a Oenpic wu ropasmo Oomee spkue, dvem CouHIle,
Mumap A wm3nywaer cBera B 58 pa3  Oompme  ComH-

ma, a ero coyrHuk Mmmap B — B 12 pa3. Omnum
JIBIDKYTCSL ~ BOKpYr  oOmero  meHTpa Macc, HO  HX
paszenser 1o MEHbILIEH Mepe 40 MUJUIHAPAOB

MWJIb, TIO3TOMY TEpPHOJA  OOpamieHHs  COCTaBIsET  Jie-
CSITKHU TBICSY JIET.

Munap  sBifercs  TUNMYHOM  JABOMHOM  3Be3mod  —
TO ecThb (DM3MYCCKH CBS3aHHOH  CHCTEMOW,— HO  3TO
HE  OTHOCHUTCI KO BCEM  JIBOMHBIM  3BE3/IaM. Ectp
TaKke OINTUYECKHE JIBOWHBIC 3BE3/IBI, Korga  ojaHa
3Be3/la  HAXOJWTCA, TaK CKazarb, Ha 3aJHEM  ILJIaHE
M CIOy4allHO  mepekpeiBaeTcss  apyroit  3Besmoi®*.  Ta-
KOBa Tera Tenbna B CKOIUJIEHUU I'man BO3JIE
Aspnebapana. 3Be3/IHBIC BEJTUYHHBI ee  «KOMIIOHEH-
TOB»  paBHbl  cooTBeTrcTBeHHO 34 u 3,8, W OHH
pazgenensl  Ha 338 CEeKyHJ  IyTH, O3TOMY  HX
MOYHO BUJICTh OT/ICJIBHO HEBOOPYKEHHBIM rJ1a30M:
Oomee spkas 3Be3ga Oemas, a €€ CIOYTHUK  HUMEET
opamxeBblif  orreHok. Ho Ha camoM  gene  opaH-
J)KeBas 3Be3Ja TMOUYTH B JIBa paza Jajbllie OT Hac,
gyeM ee  Oe’bIlii  «CIyTHHK», H  MEXIy HHMH  HET
HUKaKO# cBsi3u. Eciu Obl MBI HaO IO AT UX C

* I[J'If[ 0003HaYEHHUS TAKUX 00BEKTOB B JUTCPpATYpEC 4aCTO UCIOJIb-

3yeTcsl Tak)Ke HAMMEHOBAaHME «BU3yalbHO IBOIHBIE 3Be30BD». — [IpuM.
pen.
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14, [IBOVIHbIE M1 MEPEMEHHbIE 3BE3/]b!

Ipyrou HaOJIOIaTeNEHOM TOYKHU B lanakruxke,
OHM BIIOJIHE MOIVIM OBl HAXOAWUTHCS HAa  TPOTHBOIO-
JIOXKHBIX CTOPOHaX HeOOCBOA.

JIOBOIBHO ~ yAMBMTENBHO,  4YTO  ONTHYECKHE  JIBOM-
HBIC  3BE3Abl  BCTPEYAIOTCS  TOpa3fio  peke  OOBIYHBIX,
X BO3MOXHO  Jaxe, YTO  OAMHOYHBIE  3BE3Mbl, Ta-
kue, kak Hame ComnHue, SBIAIOTCA CKOpEe  UCKIIOUYe-
HUEM, 4YeM  [paBWJIOM. 3Be3bl  OOHAPY)KUBAIOT  XO-
POIIO BBIPAKEHHYIO TEHJCHIIUIO K «CTaJHOCTU.

Takue JIBOMHBIE 3BE3/1bI, KakK Muuap, 00BIYHO
UMEIOT  O4YeHb  JONTMHA  Tepuoj  oOpamieHus, H  HX
KoH(QuUrypauuss HE  MEH’eTCss B  TEYEHHE  HECKOJBbKHX
BEKOB, HO B JpyruxX CcIy4asX H3MEHEHHS CTaHOBATCH
3aMETHBIMH YK€ Uepe3 JECSITKH JeT.

Y  Tammel  [IeBbl,  pacmojIO)KEHHOH B «HaIIKe»
CO3BE3AUA JleBbl, Hepuos oOpalneHus COCTaBJIAET
JIAILb 171,4 roma;  KOMIOHEHTHl  MMEIOT  OJMHAKO-
Byl  3Be3nHyro  BenuuuHy  3,5. Korma g BmepBble
mocMorpenn 3Ty mapy B 1930-x  rogax, HX  MOXHO
OBIJI0O  BHAETh OTACIBHO Jake B CHa0BI  TENECKOI,
HO B HallM [JHM OHM  3HAYUTENHBHO  NPHOIU3WINCH
Ipyr Kk gapyry, a k 2010 TrTomy OHHU colayTcs Tak
Oomusko, 4yro [Tamma  JleBer Oynmer  Kkas3aTbCst — OOBIU-
HOW 3Be3ZI0, © ee JBOWHYI0O MpUPONY MOXHO Oy-
JeT  pacmo3HaTbh  C MOMOIIBI0  THTAaHTCKOTO  Tele-
cKoma Uu CHEKTParIbHOTO aHanmu3a. Pazymeercs,
9TO HE O03HA4aeT, YTO KOMIIOHEHThl  JBOMHON  3Be3-
bl JEUCTBUTENBHO  NPUONMKAIOTCS  IpYyr K JIpYyry;
pOCTO MBI  BHOMM HMX T[OJX MeHee OJaronpusTHBIM
yraoM, u mocie 2020 roma OHM  CHOBAa  HAuHYT
pa3nensaThes.

Y  Anpper  llentaBpa,  Hamboyee  SpPKOH  3Be3-
el B cucreme Anbspa wu  bera  IlenraBpa, mepu-
on oOpameHus cocrtaBiaster Jumb 80  Jer, MO3TOMY
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«pasfencHue» U
HO OBICTpO.
Hagepnoe,
Ha  HebocBoJE
oes. I'maBHBIH KOMIIOHEHT
TBIA OTTEHOK, a ero
CTOSHHE cocTaBiasier 35
oeHnd B JI000OM  TellecKom
cO0O¥ YJMBUTEIBHOE 3PLITHUIIIC.
Hekoropeie  kpacHbie
HUKaMH,  KOTOpblE IO

caMoi
SIBJISICTCS

BaThIMU TaKOBBI,
qun  CkopnHoHa U
KyJeca.

OuHaKOBBIE
KJIACCHICCKUM
TaKxke Tera
TPaHUIIBI c
HEHT  HUMEeT
maer 22
3men  onHOM U3
HBIX 3BE3] HA HeOe.

B HEKOTOPBIX ciay4asx
3BE3bI  CHJIBHO  OTJIHYAIOTCS
mpumepy, y Cupuyca ectb
MOPA3UTEIBHO  TUIOTHBIN
HaJJeKamas K  Kiaccy
pobHee pacckaxy o
CBETHUMOCTH MEXTY
3Be3Nla-CIlyTHUK ~ MMeEET
Hy u Obula OBl
HOMHUYECKHX  HAOJIOICHUN,
3aTMeBaJICA OCJICTIUTEIIbHBIM
pamenust  cocraBiser 50

KOMIIOHECHTBI
MPUMEPOM
3Mmewn,
CO3BE3/IMEM
BenuuuHy 4,5,
CEeKyHABl  JIyTH.
CcaMbIX

HUMU
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«COIMKEHHUEN

KpacuBoit
AnnOupeo,

CIyTHUK
CeKyH/I [yTH,

3BE3/IbI

KOHTPACTy
Harpumep,
Pacameretn B

CITY)KUT
PacIoIOKEHHAS
Opua.

CIyTHHK;
OeJbIX
HHUX B

IIPUMEPHO
HETPYAHBIM
eciu
COCEJIOM.
JeT.

YEPEAYIOTCS  JOBOIb-

3BE3]10i1
bera Jle-
UMEET  30JI0THCTO-XKEII-
SIPKO-TOy0O0¥; pac-
n 1pu Habmo-
MPEICTABIISACT

IBOMHOM
381051

Asp0upeo

CBA3aHBl  CO
KaXyTCst

AHTapec B

CO3BE3IHU

CIyT-
3€JIeHO-
CO3BE3-
I'ep-

TOXE HE
T'amma

PeaKoCTh:
HeBbl, a
HEJIaJIeKO oT
Kaxmprit KOMIIO-
a  paszaeneHue
cuuran  Tery
JIBOM-

TIPEBBI-
BCETza
MIPUBJIEKATEIBHBIX

KOMITOHEHTBI JIBOMHOM
apyr or  gpyra. K
OYCHb  MAaJICHBKHH,  HO
9TO  3Be3la, IpH-
KapiIuKoB (1  mox-
rmaBe 15). Pasamma B
COCTaBIIsET 10 000/1.
NEBATYI0  BEJIHYH-
00BEKTOM  JJISI  acTpo-
Obl ee Omeck He
[epuon 00-
Hecmotpss Ha  mambie



pasmepsl, CILyTHHK Cupuyca nmeer TaKylo Ke
Maccy, kak CoiHie.

BaxHOo  moOMHHUTB, 4YTO  3Be3IBl COBCEM HE  TaK
CHJIBHO  pa3lu4yaloTcs [0  Macce, Kak IO  pa3Mepy

u CBETUMOCTHU; MaJIeHbKUE 3BE3]IbI TIJIOTHBIE, a
Oonpmme —  paspekeHHBlC. [ HATMAOHOCTH — MOX-
HO  TMPENCTaBUTH  cebe  CBUHIIOBYIO MY,  PaBHYIO

10 Becy c00HOH Oysouke.

Ecnmu  paspenenue MEXKAY KOMIIOHEHTaMH  JIBOMi-
HOM  3Be3Abl  OYCHb  HE3HAUMTENbHO,  HHKAKOH  Te-
JeCKON He TMOKaXeT HuX B oTAensHoctH. g aTo-
ro0  CYIIECTBYeT  METOJ  CICKTPOCKONMYECKOro  aHa-
nmza*.

Ecim  nmBe  3Be3;mbl  ABMXKYTCS ~ BOKPYr  0OIIero
LHeHTpa Macc, TO OOMH KOMIOHEHT  JO/KEH  MpH-
OmmkaThcsi K HaM [0 Mepe TOro, Kak Jpyroi yna-
nsercss  (pasymeercs, dS¢¢exT HakiaapiBaeTcs Ha  00-
miee  JIBIDKGHHME — Mapbl MO  OTHOLIGHHIO K 3emue,
HO O9TO JONyCTUMas MorpemiHocTtb). Torma Ml Mo-
KEM  BOCIONB30BaThCSl  Tak  Has3biBaeMbiM 3 dekTom

Jomnuepa.

Ecim  wuctouHmk cBera mpuONMKaeTcs K HaM, TO
9JIEKTPOMArHUTHbIE BOJTHBI «CKYUYHBAIOTCSD u KaK
OyATO  YKOpauMBaroTCs, Mo3TOMYy  BCE CIIEKTpaJIbHbIE

JUHUA  CMEIAIOTCS K  KOPOTKOBOJNIHOBOMY, wWiHd  (huo-
JIETOBOMY, KOHILy CIIEKTpa.

Eciu wuctouHuk cBera ynamsercs, TO CIBHUI  IPO-
HCXOJUT K KPACHOMY KOHILY CIIEKTpa.

Takum o0pazom, B CIIEKTpE MPHUOITMKAFOIIETOCS
KOMIIOHEHTa MBI HMEEM CABHT B  (DHONCTOBYIO  CTO-
pOHY, a B CHEKTpe YAAJSAIOINErocss KOMIIOHEHTa —

* Taxue 3B€31bI Ha3BIBAIOTCSA CNEKTPAIbHO-IBONHBIMY 3BE31aMH.—
IIpum. mep.
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B KpacHyr cTopoHy. Ilpu »3TOM BCce JHMHUM  CIeK-
Tpa KaxyTcs caBoeHHbIMM. Ho paxe ecnum  Mbel  BU-
JUM  JMIOb  OAWMH  CHEKTp, JIBOMHas mpHpoja  3BeE3-
bl BblmaeT  cebd, TaKk KaK  CHEKTpalbHblE  JIMHUH
BUANMOTO KOMIIOHEHTa KOJICOTIOTCS BOKpYT cpen-
HETO TOJIOKEHHUS.

Ob6a  kommoHeHTa  Mwumapa  SBISIOTCS  CHEKTpallb-

HO-ZIBOMHBIMH ~ 3B€3JaMH, HO  JaXe  Jy4llUM  [pH-
MepoM MOXET CITy’KHUThb Kacrop B CO3BE31MU
bnusHenos. IIpu BU3yaJIbHOM HaOII0IeHNT Kac-

TOp MOXHO  BHJIETh KaKk  UYETKYI0  JBOMHYIO  3Be3-
Iy, HO KaXJIblii KOMIIOHGHT caM 10 cebe  sBis-

€TCsl  CHEKTpaJbHO-ABOMHOM  3Be3g0d, W ecTb  elle
Tpetuii, ropa3mo Oojiee  TYCKIBIA  WICH OTOH  TpyI-
Ibl, KOTOpBII  Ha  TIPOBEPKY  OKa3bIBaeTcs  CHEKT-
panbHBIM  ABOifHMKOM. [losTomMmy B o0mieM Mbl  HMe-
eM mectb KactopoB — ueThlpe SpKMX U JBa TYyCK-
JIbIX!

TpynHo MIPEICTaBUTh cebe, KaKkoe JKUBOIIUCHOE

3peNIMINe  MOXKET  OTKDPBIThCA  HaOMoJaTeiqro ¢ Iula-
HETBI B MOJI00HOM 3BE3IHON crcTeMe!

Kparusie 3BE3]TbI BCTPEYAIOTCS JIOBOJILHO 4acTo.
Oncunon  Jlupel, pacnonokeHHas psgoM ¢ Beroiri Ha
HeOOCBOJC, BHOHA KAk  JBOHHAas  3Be3ga  HEBOODY-
JKCHHBIM ~ TJ1a30M, HO  yXe€ B  TIPOCTOM  TEIECKOI
MOXKHO  BHJETh, YTO  KaXAblii  KOMIIOHEHT B  CBOIO
ouepebr ~ COCTOMT W3 JBYX, M, TakuM  o0Opasom,
MBI HUMEEM JBOMHYIO CHCTEMy W3  JBOHHBIX  3BE3.
Tera OpuoHa WHOTJAa  Ha3bIBacTCd  «Tpamelmedy W3-
32  pacloJIOKEHHsI ~ YETBhIpeX €€  TJABHBIX  KOMIIOHCH-
TOB. ECTh U Ipyrue HarisqHbIe PUMEPHIL.

Mpl  mO-IpeXXKHEMY  MaJ0  3HAEM O  MPOUCXOXKIC-
HUU IlBOf/iHI:IX CUCTEM. O‘IeBI/II[HOC O6T)ﬂCHeHI/Ie —_—
packoa  HEKOrJa CJMHOW  3Be3Abl —  OBUIO  OTBEpI-
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HYTO n3-3a ero MaTeMaTH4YeCKON HECOCTOSATEIBLHOC-
Td. BO03MOXHO, B HEKOTOPbIX Cily4asX JBa  KOMIO-
HEHTa  MPOXOJAT HA  HEOONBIIOM  PACCTOSHUM  JAPYT
OT Jpyra, ¥ MEXIy HHMH YyCTaHABJIUBACTCS  CBS3b,
HO B IICJIOM TIpEJACTaBIseTCS 00jJee  BEPOSTHBIM, YTO
KOMIIOHEHTBI (dbopmupyroTcs OJIHOBPEMEHHO, u3 ol-
HOT'O Ia30IbUICBOro 00Jj1aKa.

OnHOW W3  3aMeyaTeNIbHBIX  JIBOWHBIX  3BE3J  SIBJIS-
ercss Auronp B co3Besmuu llepces. OOBIYHO OH  CHSIET
KaKk  3Be3la  BTOPOM  BEJMYUHBL, HO  4Yepe3  KaxK[ble
JIBa ¢ TIOJIOBUHOM JIHS HAYMHAEeT TYCKHETh, B Teue-
HUE TMATH YacoB e€ro OJleCK mamaer J0 TpPeThed Be-
JINYUHBI, ocTaeTcs Ha MUHUMYyME emie JIBa/IlIaTh
MUHYT, a 4epe3 TATh YacoB BO3BpalllaeTCsl K TMpPex-
HEMY COCTOSIHHIO.

Anroms  eme B JIPEBHOCTH  OBUT  H3BECTEH  Kak
«IbSIBOJIbCKAsE ~ 3Be37[a»; Ha  CTapOM  PHUCYHKE  CO3BE3-
musi  oH  oOo3Hawaer romoBy [opromel  Menyssl, uyei
B3MJIAJ ~ TpeBpamian  Jio0oe  JKMBOE  CYIIECTBO B Ka-
MeHb. Ho cyas mo BceMy, €ro CTpaHHOE IIOBEJCHHE
He TmpuBIekano Oompmioro BHuMaHma g0 XVII  Be-
ka. OObscHenwe ObUIO  TpemIokeHo B 1783 roxay
MOJIOJIBIM TJIyXOHEMBIM aCTPOHOMOM J>xoHOM I'yn-
paiikoM. Orot OnecTsmuii YUEHBIH, HECOMHEHHO,
MOor OBl JOCTHYhL MHOIOIO, €CIIi OBl HEe yMep B
BO3pacTe JBaIaTH TPeX JeT.

Anroms  BOOOIIE HE  SABIACTCS  TNEPEMCHHOM  3BE3-
IO B OOBIYHOM CMBICJE O3TOrO CJIOBa. JTO 3aTMEH-
HO-TIEpEMEHHasi ~ 3Be3[la, COCTOSIAs W3  JABYX  KOMIIO-
HEHTOB, OJHWH M3 KOTOPBIX 3HAYUTENIBHO fApYe ApY-
roro.

Korma Tyckmas 3Be3na OpOXOOUT Teped  SpKOH U
ckpeiBaeT  Oomee  70% ee  IwiomaaM, TO  KaXeTcCsd,
oyaro Aunronb HayWHaeT MEJIJIEHHO «TIOMUTH-
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Bath». (Crnaboe TOTYCKHEHHE TIPOUCXOAUT W B  TOM
cloyyae, €Clld  T[JIaBHBIA  DJIEMEHT  3aTMEBAaeT  BTOPO-
CTCTICHHBIA, HO TOTJIa €ro  Helb3sd 3aMETUTh  HEBOO-
PYKSHHBIM TJIA30M. SApxwii KOMIIOHCHT H3IydaeT
ceeta B 100 pa3 Oompme CosHIa, a TYCKJIBIH 3Ha-
YUTEIBHO  KpymHee, ¢  Oojee  HH3KOW  TeMIepaTy-
poii ® CBETUMOCTBIO. PaccrossHmE MeXIy WX  IEHT-
pamu  cocraBisier Jumb  okomo 7 000 000  mwmis,
[MO3TOMY  HHKAaKOH  TENeCKON  HE  MOXET  II0Ka3aTh
WX  OTHCNBHO, Jaxe eclid Obl WX  sApPKOCTh  Oblia
OJIMHAaKOBOH.

W3BectTHBl ®W  Jpyrue  MEpeMEHHBIE  3TOTO  Kiac-
ca — mHanpumep, JlamOoma Tempmia u /[l3era @DcHukca
B FOXKHOM MOJTYIIIAPHH. KomnoHeHThI [ennaka
(bera  Jlupbl) WMEIOT  3HAYMTENFHO  MCHBINC  OTJIH-
YUl W TOYTH COMpHKAcaloTcs JApyr ¢ Jpyrom, TOd-
TOMYy Kaxpjas 3Be3[la JO/DKHA OBITh  CHJIBHO  CILTKOC-
HYyTOH y TIOJIOCOB H HMETh  siileoOpasHyio  dopmy.
3nech TIOJTHBII MepHO/T oOparieHus COCTaBIIsIET
JIMIIE OKOJI0 13 JgHei.

Msl  Takke 3HaeM O  CYIIECTBOBAaHHUM  KapJIHMKO-
BBIX  JIBOWHBIX  3BE3J, Ha3BaHHBIX B  4YeCTh  IMPOTO-
Thma, 3Be3abl W bonbmoi  MenBeaunbl, rae  Iie-
pHO/I 00pallieHUs] COCTaBIISIET OKOJIO 24 4acoB.

Ha ngpyrom KoHIle IIKadkl MBI HMEEM  OICHIOH
Bosnuuero, oaHy W3  BEpUIMH  TPEyrojbHWKAa  Cja-
ObIX  3Be3q  Hemojaieky ot  Kamesuisl, H3BECTHBIX
BMecTe kak «Xemuw», wim  «ko3maray  (Kamemny B
JIPEBHOCTHU HA3BIBAIU KKO30¥»).

OObIuHas  3Be3[HAs  BEIWYMHA  OICHWIOHa  BosHuye-
ro cocraBmaser 2,9; U3BECTHO, UYTO OTO OYEHb fApKas
3Be3na, ubs abcomoTtHas cBetumocts B 200 000 pa3
MIPEBOCXOJIUT COJIHEYHYIO, yaaneHHas oT Hac Ha
4500 cBeroBbix jer. Kaxkneie 27 nmer oHa  Bpe-
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MEHHO  TYCKHEET Ha  OJIHY  3BE3JHYI0  €IUHUIly, U
eIBa JIM  MOXHO  COMHEBaThCS, UYTO €€  3aTMEeBaeT
JIpyroe  TeJlo, HO  BTOPOM  KOMIIOHEHT Tak W  He
0BT olpeieneH BU3YaJIbHO  WJH CIIEKTPOCKOIUYEC-

KMM METOJAOM — €Clld Obl He 3aTMEHUs, TO MbI OBl
BOOOIlE HE 3HaAM O HeM. BO3MOXHO, 3TO Ma-
JICHbKAsi ~ rops4as  3Be3la,  OKPYXXCHHass  Ta30MbUICBBIM

obmakoM.  IlocmemHee — 3aTMEHHE  HAYaloch B HIONC
1982 roma w 3akoHYWIOCH JuIIb B uWioHe 1984 ro-
na. J3eta  BozHuuero, KOTOpass  TaKKe€  HaXOAUTCSH
B TPEYTOJIbHUKE, SIBIISIETCS 3aTMEHHO-TIEPEMEHHOM
3BE3/I0M ¢ TepuoaoM obOpamienus 972  AHA,  COCTOSA-
mieid W3 KpPacHOr0 THWraHTa W TOJIy0OBaToro  CIyT-
Huka. OHa  HHMKaK He CBsi3aHa € OIMCWIOHOM, U
JUIIb [0  YUCTOMY  COBMNAJEHUIO O3TH  JIBE  CHUCTEMBI
HaxomaTcs psgoM Ha HebocBome: Jjgo [I3etei  BosHu-
gero He Oonee 500 CBETOBBIX JIET.

W3  HacrosmmMx  MEPEeMEHHBIX  3BE3]]  HAWOOJBIIYIO
LIEHHOCTh N1  COBPEMEHHBIX  aCTPOHOMOB  TMPEJCTaB-
NAIOT  Oedeuabl, Ha3BaHHBIE B 4eCTh  IEPBOH  U3Y-
YeHHOW 3Be3mel  3Ttoro  kmacca, Jemstel  lledes, Ha
JNABHEM ~ ceBepe  HebocBoga  (KCTaTtw,  3TO  OTKPBI-
THe TOke  Obuio  coBepmieHo  JDxomom  ['yapaiikom).
Ee mnepuom cocraBmser 5,4 gHSA, a 3Be3gHas  BelU-
yuHa MeHsercs ot 3,5 mo 4,4, DToT nmepuox u
aMIUTUTyZ]a  BBIJEPKUBAIOTCS € UYETKOM  peryisipHOC-
TbIO, T[0O3TOMY MBI BCerja 3HaeM, Kak SPKO CBETUT
Hempbra Iledess B 71000 MOMEHT BpEeMEHH, H  MO-
)KEM  COCTaBUTh  KPUBYIO HM3MEHEHHS €€  SpPKOCTH B

Macinrade BpEMsl/CTUHHIIBI CBETUMOCTH. Hedbeunns
BCTPEYAKOTCS  JIOBOJBHO YacTo, W  HEKOTOpbIE H©3  HHX
MOXXHO  BHJICTh  HCBOOPYXCHHBIM  LJIa30M, 0CcOOEHHO

Oty  Opna, [3zery  baumsnwenoB u  bery  HOxHoii
PEIOEL
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B 1912  romy  aMepHKaHCKas  JKEHIIMHA-aCTPOHOM
I'enpuerra JleButT IpoBena TILATEIbHBIE uccueno-
BaHUSA MarennaHOBBIX O06nakoB, PacIoIOKEeHHBIX
Ha  Ja’bHEM ore HeOocBOla W HAIIOMUHAIOIUX
oTzesbHble yuyacTku Miteunoro IlyTu.

B  npomecce cBoeir  paborel  Mmucc  JleBUTT  OTK-
ppuUla  MHOXECTBO  Iedena, W  BCKOpE OHa  3aMeTH-
Ja  HeYTo  od4eHb  uHTepecHoe.  CymiecTBoBasa  CBS3b
MEXJIy  IHEepUOJOM  M3MEHEHUS U SIPKOCTBIO: 4eM
Oompime  mepwon, TeM  sipye  Oneck  3Be3msl.  [loc-
KonpKy ~ MaremmanoBsl ~ OOiaka ~ OYeHb  JaleKd  OT
Hac, BIIOJIHE  JOIMyCTUMO  YTBEP)KICHUE, 4yTO BCE
3B€3bl TaM HaxOAATCA NPUMEPHO HA OJHOM  paccTo-
saun ot ConHeunodt  cucremsl. K mpumepy,  Mbl
0e3  OONBIION  HATHKKM  MOXKEM  CcKasaTh, 4TOo  Ya-
punr-Kpocc u  Boksan  Bukrtopum  HaxomATcs — mpu-
MEpHO Ha OJTHOM paccTostHiH oT Hpto-Hopka.

W3 »3TOro OTKpHITHA  CIEAOBaNoO, 4YTO MOXKHO  OIl-

penenuTh MOIIHOCTh U3ITy4YEeHHUS nedenapl, MIPOCTO
HaOmomass 3a  Heil. B cymmHoctH, uedenabl  SBISIFOTCS
«CTaHAAPTHBIMM  EAMHHLAMH  SIPKOCTH», a  Osaromaps
BBICOKOM  CBETHMOCTM  UX  MOXHO  BHAETh Ha  OI-

POMHOM  PacCTOSIHUH. 910 TyJILCUPYIOIIHE 3BE3/bl,

pacmyxarompe M CKHMAIOIUecs  4epe3  peryJsipHbIe
MPOMEIKYTKH.

[lepuion  mymbcamu —  3TO  BpeMs, HEOOXOAUMOE
sl TOro, YTOObl BUOpamms TMpomuia OT  [OBEPXHOC-
TH 3BE3IBl uepe3 ee¢ IMeHTp U obpatHo. OJT0 00Bsc-
HSET, [oYeMy  OONbIIME,  MOIIHBIE  3BE3Ibl  HMEKOT
Oosiee ONTHe EPHOJIBI TYJIbCALIUH.

K  pgpyroMy  Kiaccy — OTHOCSATCS  JOJTOIEPHOIHYEC-

1N MepEeMEHHEIE, TUITHUYHBIM MIPEJICTABUTEIIEM KO-
Topelx  siBiugercss Mupa B co3Besguu  Kurta.  Korma
TOJUTAHJICKUIA ACTPOHOM-JTFOOUTEITH JaBun Dabpu-
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muyc HaOmogan ee B 1596 romy, oto Oblna  3Be3-
Ja TpeTbed BenMYMHBI. 3aTeM OHa Hcyesla U He
nosBisiack g0 1603 roma, korma  baitep  oTmermn
€e TpU  COCTABICHMHM  CBOETO  3HAMEHHUTOIO  3BE3J-
Horo karaimora. OHa CHOBa JIOCTHIVIA  TpEeTheH  Be-
muauHB, W bailep  mpumcBomnm el rpedeckyro  Oyk-
By OwmukpoH B co3se3nuu Kwura. Ilorom oHa cHO-
Ba wucuesna. Hakowen, B 1638 ronmy, napyroil rou-
JIaHJel, 1(0) HMEHH Doyunun Xonsapz, 0CO3Hall,
YTO OHA TOABISETCd U HCUe3aeT C UeTKOW Nepuogud-
HOocThlo. B cpemHem mepuon  cocraBisier 331 geHs,
u Mupa BUJIHA HEBOOPY KEHHBIM IJ1a30M JIUIIB
HECKOJIbKO  Hefens B roxy. Ilpm  jgocTiokeHuMn — Mu-
HUMyMa €€ CBETHMOCTh IajaeT /0 JecATOH  Benu-
YMHBI, W OHAa CTAHOBUTCS  HEPA3IMYUMOM Uit OOJb-
IIMHCTBA OMHOKJICH 1 JIIOOUTEIHCKUX TEJIECKOIIOB.

Jonronepuoandeckue NepeMeHHbIe BCTPEYAIOTCA
OYeHb YacTo, XOTS HEMHOIME€ W3 HHUX BHIHBI HEBO-
OpYXXEHHBIM  TIJIa30M. Bce 3TO  KpacHble THTaHTBl C
MepHoIOM  TyJIbCAMM  OT  HECKOJBKMX  HEIenb  JI0
HECKOJIbKMX  JIeT; HM  TepHoJbl, HHU  aMIUIUTyJa  He
SBISIFOTCSL  TIOCTOSIHHBIMHM, M HE  CYIIECTBYeT  Mare-
MaTHYECKUX pacueTos, yCTaHaBIHUBAIOLIUX 3aKOHO-
MEpHOCTb ~ MEXAy InepuojoM Iedeunsl W ee  CBETHU-
MOCTBIO.

Jpyroii  Xopomo W3BECTHOM  3BE3A0M  OJTOro  Kiac-
ca sBmiercs Xu Jlebens, wuMeromas JOBOJbHO  JOJN-
rud  mepuon (B cpemHeMm, 407 gHEH) W OTPOMHYIO
aAMIUTUTY Y. Ee MaKCHUMaJIbHast BeJIMYUHA COCTaB-
ager 3,3, HO B TepHOA MHUHMMyMa OHa  TYCKHEET
qo  14-if  BenMuMHBL, a  TOCKOJIBKY  3Be3la  Haxo-
IUTCs B OYeHb IIJIOTHOM  pailoHe, TO ee  TPYyIHO
pa3yiMuuTh, HECMOTPS HAa  OTYETIMBBIM  KpacHbId  OT-
TEHOK.
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Tax Ha3bIBacMbIe MOJTYTIPABUIIbHBIE TIepeMeH-
HBI€ CBSI3aHBl C MPEIBIIYIIMM KJIacCOM U TOXE  SBISA-
I0TCS KpacHbIMU THUTaHTaMU WU CBEpXTUTaHTa-
MH, HO UX BEIMYMHA U3MEHSETCd HE3HAYUTEIbHO —
Ha  OJHY-JBE  COUHHUIBL, a  [epuoiasl  Oonee  WIH
MEHEee  PeryJsdpHbIX  HM3MEHEHHIl  CBETHMMOCTH  MepeMe-
KAIOTCA IIPUMATKAMI» Xa0TUYECKOT0 MOBEICHHUS.

Haubonee wm3BecTHBIM mHpuUMepoM  siBisieTcs — bereib-
reidize B co3Besauu  Opmona. B  pemknx ciaydasx (B
koHne 1993 wu wmawame 1994 roma) ee Omeck Mo-
JK€T CpaBHUTbCce ¢ PurememM, a Ha MHUHUMyME OHa
JUImb  HeMHoro  sipue  Aunpaebapana.  Cpemnuit  mepu-
on cocraBnser 2110 nmHell, HO 93Ta OIEHKAa OYEHb
pUOIM3HUTEINBHA.

Jpyrumu SIPKUMH HOJIyNIEPEMEHHBIMU 3Be31aMU
seisitorcsi bera  Ileraca, Ora bnusnennoB u  Pacanbre-
TH B co3Be3uu [ 'epkyeca.

Hexotopsie IepeMEHHbIE HACTOJBKO HenpeacKa-
3yeMbl, YTO MBI HE 3HaeM, Kakoil  CIOpIpH3  OHH
MOryT MpenojgHecTH B  ciexymomuil  mMoMeHT.  Tako-
Ba 3Be3a R cosBesgus CeepHoit Koponsl, KkoTopas
OOBIYHO  HAXOJWTCS  HA  Tpeleie  BUAUMOCTH  HEBOO-
PY’KEHHBIM TJ1a30M, HO HHOT/a TyCKHEeT Tak
CWJIBHO, YTO €€ MOXHO pa3NIAneTb JIMMb B 0OJb-
moi  teneckon. [lo-Buammomy, B ee armocdepe Ha-
KaIUTNBArOTCS o0Oaka HBLIY, 3aepKUBAIOLIUE CBET
JIO TeX MOp, TOKAa OHU HE PacCEUBAIOTCS.

3Besma P B co3Besumm  Jlebenss  oyeHbp  Hecra-
OunpbHa W BpeMs  OT  BpeMeHHM  cOpachlBaeT  IeJible
ciou  Tra3oo0pa3HOro  Marepuaja;  MHOTAa  OHa  JOC-
TUTAeT TpPeThed  BENMYUHBI, XOTA OOBIYHO ee  Oieck
He npeBsblaeT 5,1.

Ha JlaJIbHEM ore HebocBOIa MOJKHO HalTu
YHUKAJIbHYIO 3BE31Y Oty Kopm™sl. B IIPOLIOM
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BEKC OHAa Ha KOPOTKOC BpeMs 3acusiia spue 0o
3Be3nbl, Kpome Cupmyca, HO BOT Yyxe Ooiee cra
JeT ee  MOXHO BHAETh TONbKO B  OuHOKIb. Ha
MaKCHUMyMe OHa CBETHIIA KakK eCTh MWJIJTHOHOB
ComHIr ©, BepoATHO, ObUIAa caMOW SPKOW 3BE3IOH B
lanakTuke; MOIIHOCTH €€  M3Iy4YEHHs] OCTaeTcs  IMOd-
TH TaKkOHW K€ Jaxe cedyac, XOTd OHO B OCHOBHOM
COCpPEIOTOUYEHO B uHppaKpacHOH 4acTu CIIEKTpa.
Ona OKpYXKeHa MaJICHbKOM TYMaHHOCTBIO u npu
HaONIOJEHHM B TEJIeCKON  Ooyblle  IOXO0XKa  HE  Ha
OOBIYHYIO 3BE3]y, @ HA OPAHIKCBBIHN JTUCK.

Tak Ha3bIBAEMBIC HOBBIC 3BE3/IbI Ha caMoM
JieJje  BOBCE  HE  SBJSIIOTCS  HOBBIMU.  OTO  TYCKJble
3BE3/Ibl,  KOTOpbIE  MPOXONAT  uepe3  MEPUOJbl  MOII-
HBIX  BBIOPOCOB  DHEPrMU W  Ha  KOPOTKOE  BpeMs
MHOTOKPAaTHO YBEITMYUBAIOT CBOIO SIPKOCTB, pexie
YeM CHOBA MOTYCKHETb.

HoBas 3Be3ma  sBIIIeTCS  JBOMHOM  CHUCTEMOM,  CO-
cTosilieii W3~ OOBIYHOM  3Be3ABl W CTaporo,  OYEHb
IJIOTHOTO  CIYTHUKA,  KOTOpBIM  OTHOCHUTCS K  KJaccy
OCTBIX  KapIIHKOB. benplif  kapauk ~ OTTATMBaeT  Be-
IIECTBO OT TIJIaBHOHW 3Be3lbl, M OHO  HaKaIUIUBAacTCS
J0 Tex TMop, TMOKa CHUTyalluss HE CTAHOBHUTCS  HecTa-
OWIBHOHM;  3aTeM  CleqyeT  BHE3amHbI  BHIOpOC, KO-
TOPBI  TMPOJNOJDKACTCS  HECKOJBKO  HEeAelb  WIH  Jaxke

MCCALICB.
HeKOTOpLIC HOBBIC 3BC3/1bI BBITJIAACTINA OYCHb
3PEJIUIITHO — Tak, HOBas B CO3BC3aUN BOSHI/I‘ICFO,

HaOJII0JaBIIasiCs B 1918 roxay, JOCTHUTIJIA HYJIEBOH
BEJIMYMHEL. HHorna BCITBIIIIKH OBICTpO yracaror,
KaKk 3TO TPOHM3OLUIO C SPKOH 3BE3MOM B  CO3BE3AHHU
Jlebens B 1975 romy, mocrturmedi  BemuuuHBL 1,8
3a HECKOJIBKO 4acos, HO BUIMOM HEBOOPYKCH-

HbIM TJa30M JUIOb B TedeHue Hemenmu. C  apyrou
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CTOPOHBI, HOBasi 3Be3da B CO3Be3AUH | epkyieca
(1934 ron) Obula BUAHA HECKOJBKO MECSIEB, XOTS
ceiluac ee MOXKHO pa3rIsAeTh JHIIb B  MOILIHBIN
TEJIECKOII.

W3BecTHBI 3Be31bl, HEOAHOKPATHO MPOXOAUBILIUE
yepe3 CTaauio «HOBOW», ocobenHo T CeBepHoi
Koponsl, koTopass OOBIYHO HMMEET [EeCATYI0 BEINYH-
Hy, HO BchobixuBasa B 1866 m 1946 romax, noc-
TUras BTOpPOM BeJMYMHBL. Eciau HakoIIleHHE Belle-
CTBa BOKpPYr O0€Joro KapjuKka TMpEeBbIIMIAET JOIyC-
THMBbIE  Tpelenbl, 3Be3Ja MOXKET IOJBEPrHyThCA
YHUUYTOKEHUIO B HAacCTosIed  KaTracTpopuuecKon
BCIbIIKe. Takue 3Be3Abl Ha3bIBAIOTCA CBEPXHOBBI-
MU THOA [, HO OHM OY€Hb pENKH; MOCIEAHUN pa3
BCIBIIIKA CBEPXHOBOM 3TOro Tuna B Hamed [a-
nakTuke npousonia B 1604 roay.

HabGmionenne 3a mnepeMEHHBIMH 3BE3JaMH  CTaJlo
onHOW w3 Hamboyee BaXHBIX oOO0JacTeld COBpPEMEH-
HOW JIIOOMTENLCKOW  acTPOHOMHH, TIOCKOJBKY CY-
HIECTBYET TaK MHOIO MEPEeMEHHBbIX, YTO MHpodec-

CHOHAJIbHBIC aCTPOHOMBI ITPOCTO HE B COCTOSIHUU

O6blyHasi 3Be3na

=<

Teopua o6pa3oBaHMA HOBOI 3Be34bl
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14. [IBOVIHbIE M1 MEPEMEHHbIE 3BE3/b!

cleidTh 3a  BCeMH  cpady. Meroa  3akimodaercs B
CpaBHEHHU TepeMEeHHON C OmmKaIIMMu 3BE3/IaMU
WU3BECTHOMH SIPKOCTH; rnocJie HEKOTOPO MPAKTHKH
OIICHKHA CTaHOBSATCS TOYHBIMH BIUIOTH JIO JECATOH  Be-
JUYUHB, a C  TIOMOIIBI0  CICIUATBHBIX  HHCTPYMCH-
ToB  (dpoTOMETpPOB) WX  MOXHO  3HAYHTENBHO  yIydY-
mmth.  [IpoBOAsTCS  TakkKe TOWCKA  HOBBIX  3BE3l, H
3/1eCh JIOOUTENSIM TIPUHATICKUT TTOYETHBIH CITUCOK
OTKPBITUH. Koneuno, JTa pabota KpOIIOTIINBA u
3aHMMaeT MHOrO  BpPEMEHH, HO BCeraa ecTb  IIIaHC
HalTH 94TO-TO HOBOC.



K
J

HMU3Hb N CMEPTb 3BE3 bl

I[lpn  BHMMaTenbHOM  B3MIsAE  HA  HOYHOEe  Hebo
MOXHO  BHAETb, YTO 3BE3Abl  pPaA3IMYAOTCS 10  IBe-
Ty ® SPKOCTH. DONBIIMHCTBO W3 HUX Kaxyrcs Oe-
JBIMM, HO  HEKOTOpblE  HMEIT  rojyOoBaThli  OTTe-
HOK, a IPYTHe OpaHKeBbIE WM KPACHO-OpPaHKEBHIE.

LiBer 3Be3g jmaer HaM  oOmee  IpeAcTaBICHHE O
TEMIIEpaType UX MOBEPXHOCTH: BCE 3HAIOT, YTO
Oejoe  KajeHue  ropsidee, 4eM  KpacHoe.  Temmepary-
pa moBepxHocTH  Hamero  okenroro  ConHuma — 3HA4M-

TEJIbHO HUXKE 6000°. Ha IIOBEPXHOCTH Hanboee
ropsyux 3Be3n  TemmepaTypa gocturaer 80  000°, a
camble XOJIOJHBIE JieficTByIOIIKE 3BE3/bI UMEIOT

CKpOMHYIO Temmneparypy 2500° unu gaxe MeHbIIE.

'maBHBIM  COIO3HHMKOM  acTpOHOMa B HCCIIEIOBa-
HUM 3Be3] SBISIETCS CIeKTpockorm. Kak MBI yxe TO-
Bopuny, Hame CoiHIe — THUOMYHAs 3Be3ga —  CO-
JEp)KUT  CHEKTp C  paxyXkHbeiM  ¢oHOM  (0OycioBieH-
HBIM  CpPaBHUTEIBHO  BBICOKMM  JaBJICHHEM  Tra3a B

dorochepe), KOTOPBIi MEPECeKa0T TEMHBIC JTUHUH
(oOycroBieHHbIE ~ HHM3KMM  JaBJICHHEM Ta3a B Xpo-
Mochepe).

OObIYHBIC ~ 3BE3[BI  JAIOT  CICKTP  OJHOTO  OCHOB-
HOTO  KJjacca, HO €CTh  CYIIECTBEHHbIE  pa3iuuus B
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15. XKM3Hb 1 CMIEPTb 3BE3/IbI

nogapobHocTsax. K mpumepy, B crekTpe O4YeHb Tops-
YMX ~ 3Be3] MpeodNalaloT  JMHUM Tedus W BOAOpOJa,
a B CIHEKTPE XOJIOAHBIX KpAacHbIX THUraHTOB  IOSBIA-
IOTCS  TIOJIOCHI,  OOpa3oBaHHBIE  MOJIEKYJIAaMH,  KOTOpHIC
pacrnazarorcs mpu 0oJiee BRICOKHUX TeMIleparypax.

3Be3bl TIOAPA3JEISOTCS Ha HECKOJIBKO CIIEKT-
pPaJBHBIX  KJIACCOB. CoBpemeHHast ~ cucrema  pas3pabo-
TaHa B [lapBapackoii  obcepBaTopun W HMeeT  all-
(GaBUTHBI  TOPSIIOK:  caMble  TopsiuMe  3BE3Ibl  IpH-
HaanexxaT K = KiJaccy A, 328 KOTOPBIM  CJIEIYIOT
kiaccel B, C, D u Tak nanee.

Hen30e:kHO ~ BO3HUKIM ~ OCIIOKHEHHs, M HEKOTOpbIC

KJIacChl ~ OKa3alluCh  HCHY)XXHBIMH, a  JApyrHe  BBINa-
JU u3 MOCJICI0BATEIBHOCTH. B OKOHYATEILHOM
cmucke  OykBel  xaotmyeckum — mepememanslt (W, O,
B, A, F, G, K, M, R, N, S), HO mis ero 3amo-
MHUHAHUS pa3paboTraHbl TakKkue Ke MHEMOHHYECKHE

NIPUEMBI, KaK JUIs 3alIOMUHAHUS [IBETOB CIIEKTPA.

Kaxngprii  kmacc  fgenuTcss Ha  HOJKIACCHL,  MO3TO-
My, K mnpumepy, A5 HaxoguTcs Ha TOJIYTH  MEX-
ny AO u FO.

OcCHOBHBIE ~ JeTaJid  TpUBEJEHHl B Tabmume  (cM.
c. 282). 3Be3mpl Oojpuield  4YacTbIO — NpPUHAJIEKAT K
MpoMexXyTky oT B go M; mnepBelii W moOcClIeIHUN
KJIacChl  BCTPEYAlOTCAd  CpPaBHUTENBHO peako, a R u
N Teneps yacto 00beAUHAIOT B 01uH Kitacc C.

Hesamonro  no  Havana  Btopoldi  MUPOBOM  BOIHBI
IBa  acTpoHoma, OiHap Tepummpynr B Jlanuum u
I'enpu  Hoppuc  Peccenm B AMepuke,  HE3aBHCHMO
JIpyr OT Japyra paspaboTamu  guarpaMMy, Ha  KOTO-
pol  3Be3mbl  ObUIM  pa3MelleHbl B COOTBETCTBUH  C
UX  CBETUMOCTBIO M  CHEKTpanbHbIM  kinaccoM.  Cra-
JIO ACHO, 4YTO B  pacOpeieleHHH 3Be3]] HET HHYEero
ciydaiinoro. Ha quarpamme «CreKTp — CBETHMOCTB
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OouibIas 4acTb 3BC3]] JICKUT Ha OTPE3KE, KOTOpLIﬁ

Ha3bIBaeTCs I'nmaBnom MOCJIeJOBATEIbHOCTHIO. 9TtoT
OTpE30K  TSHETCSA OT BEPXHEro JIEBOTO  JI0  HIDKHETO
paBoro yria JIMarpaMMel. OpanxeBble H Kpac-

Hble  3Be3fbl  OOBEIUHAIOTCI B JBe  00OCOOJIEHHBIE
rpynnel  (O4eHb  SPKHE  THTAHTBl W OY€Hb  TYCKIIbIE
kapauku). Takoe  pasgeneHWe Ha  KapiUKOB W TH-
TaHTOB  ciabee BBIPAXKEHO Y  JKENTHIX 3BEe3l W BO-
o011e HEMPUMEHUMO K OeIbIM 3BE3J1aM; Ocble
Kapauku  (BHM3y  JMarpamMMmbl) — OpUHAUIEKAT K CO-
BEPIICHHO JIPyroMy KJIaccy.

CnekTpanbHblil Ki1acc

§ (0] B A FGxM
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S

CBepxruraHTbl

w8
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Q
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’g nocnNeaoBaTeNbHOCTL
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-]
(&
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o

Benvie kapnuku
T L) -1 T
100 000 30000 10000 6000 3000

Temnepatypa Ha noBepxHocTH, K
Aunarpamma lNepuywnpyHra — Peccenna «cnektTp — CBETUMOCTb»
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15. }\W3Hb 1 CMEPTb 3BE3/Ibl

ChHavayma  KasaJjioCh, 9TO MBI HMEEeM  JIENO c
9BOJTIOIIMOHHOM MOCJIEI0BATEILHOCTHIO. Poxnenne
3BE3bl  NPOUCXOAWT B  TMpolecce  KOHACHCAMKM U3
MEX3BE3JHOTO  BENIeCTBa, W  CHavaja OHa  JIOJDKHA
ObITb  OONBIIOH,  XOJIOMHOH W KpacHOW,  HOSBISSCH
B BEpXHEM TmpaBoM yriy  gumarpammbel.  [lo  mepe
CKaTUs  MOJA  BO3JACUCTBHEM  TPAaBUTAMM  OHA  CTaHO-
BUTCS  ropsyee M  JBHXKETCS K  BEPXHEMY  JICBOMY
yIay, a 3aTeM CKOJNb3UT BHU3 1o [7maBHOW  mocie-
JIOBATEIIbHOCTH, 3aKaH4YMBas cBOE CyIlIECTBOBaHUE
B BHJC TyCcKIoro  0Oenoro  Kapiuka,  pacTpaTHBIIC-
ro TOYTH BCE 3amachl DJSHEpPruu. 3Be3Nbl Kiacca B
U A  Ha3pBANNCh  «PAHHMMH», a  3Be3Nbl  Kjacca
M — «103JHUMI.

Bce Ka3ajaoch COBEPIIEHHO SICHBIM, HO 3aTeM
OBLIO 00HapyKEHO, 4qTo camMma  Teopus OIIMOOYHA.
[IpoGnema 3akitouaeTcss B TOM, 4YTO MBI HE MOXEM
BHJIETh, KaK  3Be3Ja HU3MEHSEeT CBOE  JBOJIIOIMOHHOE
COCTOSIHAE,  II03TOMY  OCTaeTCs JIUIOb  BBHIOWpaTh,  Ka-
KHe  3Be3Ibl  SABISAIOTCS ~ «MOJIONBIMIK» WM «CTapbl-
M. B JallbHEeHIIeM BBISICHHIIOCH, 4TO KpacHbIe
TUTQaHTBl W  CBEPXTUTAHTHl, Takue, Kak  berembreii-
3¢, SBISIOTCS ~ CKOpee  HE  3BE3MHBIMH  MIIAJICHIIAMH,
a KOCMUYECKHUMHU CTapOKUIaAMHU.

W3MmeHeHne BO  B3MSIAX —MPHIUIO  BMECTe C  IMO-
HUMaHueM Toro  (akTa, YTO  3BE3[bl  CHUAOT  HK3-3a
SITEPHBIX peaxIuii, TIPOUCXOISAIINX BHYTpH, rie
TaBHBIM  «TOIUTMBOM»  CIYXHT  BOIOpPOX.  3areM  To-
SIBUWJIACh ~ BO3MOXKHOCTH ~ BOCCO3/IaTh  TPaBUIBHYK  TO-
CJEOBATEIBHOCTL  coObITHH. Crajo  SICHO, 4YTO  TJiaB-
HBIM (haxTopoMm SIBIISIETCS MepBOHAYAITEHAS Macca
3BE3/IbI: MaCCHBHbBIE 3BE3/IbI pa3BUBAIOTCS ropasjio
ObicTpee, YeM  3Be3Obl C  MCEHbBIICH  Maccoil.  bBoree
TOT0, 3B€3/IbI TOPa3/I0 MEHbIIIE PA3IUYAIOTCS 11O
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Macce, 4YeM [0  pasMepy UM  CBETUMOCTH;  JHIIb
OuCHb HEMHOTME M3 HHUX «Beca™ B 20 pa3  0ojb-
me, yem CoJtHIie.
3BE3/IHBIE CITEKTPBI
Knace Iset Temmepatypa  Ilpumepsl  [Ipumedanus
MIOBEPXHOCTH,
c
w Benprit 1o 80 000 T'amMma 3Be3 bl
[Tapycos Bomsda —
(WC7) Paiiera;
SIPKHE JIMHUH
o benbrit 35 000-40 000 [Izera Spxue
Kopmer U TEMHBIE
(06) JIMHUAU
B Tomy6oBaro- 12 000-25 000 Purens [peobnananne
OeIbIi (B8) resust
A benbrit 8000-10 000 Cupuyc, [peob6nananue
Bera BOJIOpOaa
F Kenrosaro- 6000-7500 [Ipounon, [peobmana-
Oeblit [onsipaas HHUE KaJIbIHUs
G Kentsiit [NosBnsrores
THTaHTHI 4200-5500 Kanenna JIUHUU
KapJIUKH 5000-6000 CouHie METaJIOB
K OpaHxeBblit UYerkue
TUTaHTBI 3000-4000 Apkryp JINHUU
KapIUKH 4000-5000 Tay Kura METaJIOB
M OpanxeBo-
TUTaHThl  KpPaCHBIN 3400 berensreiize Monekymsap-
KapJIUKU 3000 [IpokcuMa Hble IOJI0CHI
R Kpacno- 2600 Her sapxux OdeHs
BaThIN IPUMEPOB  JlaJIeKue
3BE3/IBI
N Kpacusrit 2500 R 3aiina Yerkue
JIMHUH
yriepoaa
S KpacHprit 2600 Xu Jle6ens [Tourn Bce
TIepeMeHHBIE
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15. }KW3Hb 1 CMEPTb 3BE3/Ibl

Mzl Ha4YHCM, Kak HW  paHblIC, C pOXIACHUA  3BC3-

Jbl u3 pa3pexeHHOro MEK3BE3HOTO BEILECTBA.
CHavana MBI YBUIUM "rno0ybl Boxka" (Ha3BaH-
HBIE B 4ecTh TOJUIaHACKOTO acTpoHOMa bapra

Boka), KkoToperle TpeACTaBISIOT cO0OW  TEMHBIC  IISTHA
BHYTPHU 3BE3JJHOM TYMaHHOCTH.

B co3Besgun  OpuoHa ecTb  3HAMEHHUTAs  TyMaH-
HOCTE M.42, TmpencraBnsiomas COOOH THIOHYHBIA — KOC-
MUYECKUH  «POJWIBHBI  JOM»:  OHAa  COAEPKHUT  MHO-
ro  OYEeHb  MOJIOABIX  3BE3N, CIIe  HECTAOMIbHBIX |
XAO0TUYHO U3MECHSIOIIMXCS.

Ecmu macca IMOPUOHATEHOM 3BE3/IbI COCTaBJIsICT
meHee 1/10 wmaccer ComHIa, TO SAOpO HUKOTAA  HE
pasorpeeTcs IO  TaKou CTEIIeHH, yTOOBl ~ HAYaUCh
SNIEPHBIC  peaKIMd, ¥  3Be3Ja MPOCTO  OyIeT  TYCKIO
CHUATh, KaK  KpacHBI  KapimuK, ToOKa HE  pacTpaTHT
BCIO  cBow  oHepruto. Ilpu  eme  MeHbled — macce
TeMIieparypa HE TOTHUMACTCS BBIIIIE HECKOJIBKUX
COTEH TpaaycoB, ® MBI  (aKTHYECKH  WMEeM  JIeJI0
c «OTCYTCTBYIOIIUM 3BEHOM) MEXTY 3BE30M u
IJIAaHETOM;  Tella  Takoro  poja  Ha3blBalOTCS  KOpUY-
HEBBIMU  KapJIMKaMH, XOTS  Ha3BaHUE  KaXeTcs  MHE
OLIHMOOYHEIM.

B HeckoIpKMX ~ choy4asX ~OHH  OBUIM  ONpEHeIICHEI
C JOCTaTOYHOM  YyBEPEHHOCTHIO, HO BO MHOIOM  OC-
TalTCS ~ 3arajoyHeiMu  Juis  Hac. llo-Buaumomy,  rpa-
HHYHOE 3HAYECHHUE MEXTY IIAHETOMH u KOpHUYHE-
BBIM KapJIMKOM COCTaBJISICT MPUMEPHO JIeCATUKpAT-
HYIO maccy  IOmnwurtepa, camoit 0oBIION IIJIAHETHI
COJHEYHOM CHCTEMBI.

Ecmu Macca  ¢opMmEpYIOIIErocs — TeJa  COCTAaBJIACT
6omee 1/10  maccet ComHma, TO OHO  TpHOOperaer
craryc  3Be3nbl. OHO  HAYWHAET  CHATH; IO  Mepe
CXKATHUSA TeMmepaTypa MTOBEPXHOCTH ocTaeTcs pak-
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THYECKHU HEU3MEHHOM, " MepBOHAYAIbHBII KOKOH
NBUIM  BOKPYr  3Be3Abl  yHOCUTCA  mpoub. [Ipomomka-
ercs Xa0THYHOE MHTraHHeE, u BO3HHUKACT CUJIbHBIN
«3BE3THBII BETEPY. 310 TaK Ha3bIBacMast craaus
T Tenba.

YmnoTHeHue hi() Havajia ['maBHOM rocJe10Ba-
TEIBHOCTH  MpPOJOJDKAeTcs  MWJUIMOHBI  JIET, HO  Ha-
KOHeI TeMIieparypa sanpa JIOCTUTAET KPUTHUYECKOU
ormerku 10 000 000°, w HauMHAKOTCS SJEpHBIE pe-
AKITUH. Berynnenue 3BE3/1bI Ha JIMHUIO I'naBnoi

MOCJIEIOBATEIbHOCTH  CHOBAa 3aBUCHUT OT €€ MacChl —
yeM Oospime Macca, TeM ObICTpee 3Be3Ja MOSBISCTCA
B BEPXHEM JIEBOM YIJIy JHarpaMMBbl.

IIpeBpamenust  anep BOJOpoJa B AApa  Trenud
JIOCTaTOYHO, 9TOOBI HOJAEP)KUBATh MIOTOK u3Iyde-
HUS B TEYEHHUE OYCHb JOJIrOro BpPEMEHH, HO OH HE
MOXKET  MNpOJOKAaThCSI BEYHO M B KOHIE  KOHIOB
HAaYMHAeT  UCCsSKaTh;  Temepb  AApO  3BE3AbI  COCTOMT
B OCHOBHOM M3 I'eJusl.

Korma  3amacel  BO#OpOJa  HCUEpIBIBAIOTCS,  3BE37a
CXKHMMaeTcss M €€ SApO HarpeBaercs, TaKk 4YTO Telui
BCTyNaeT B  SIEPHYI0  pEaKkUHI0 M HAYMHAETCS  Ha-
KOIUIEHHE yTIiIepoja.

3Be3na MOKHUJAET I'maBHyO MOCJIE0BATENIBHOCTD
W JBWKETCS B 0o0JacTh TMTaHTOB B BEPXHEM  IIpa-
BOM  yray  auarpammbel.  Ilocme  JOBOJIBHO — CIOXKHOM
cepuM  peaknMid  OHa  CTAaHOBUTCS ~ KpacHbIM  T'MIaH-
ToM.  PesympraTel  3TOrOo  mpomecca B OTIAJCHHOM
Oynyuiem Oynyt KaTacTpopuyecKuMu Ui 3emiu:
B TeueHue ompeneneHHoro  Bpemenu  Comune — Oyner
W3TydaTh [0  MEHbIIEH Mepe B CTO pa3  Oomblie
JHEpruM, 4eM  ceddac, ¥  BHEIIHUE CIOM  HAYHYT
pacmmpsThCs, HOKAa  HE  OXBaTAT  OpOUTHI  BHYTpPEH-
HUX IUTaHeT — MepKkypusi, BeHepsl, a BO3MOXHO,
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15. }KW3Hb 1 CMEPTb 3BE3/Ibl

u 3emian. DOTO O3HA4YaeT, 4YTO Yy JKHBBIX  CYIIECTB
HE OCTaHeTCs HHUKaKUX IaHCOB Ha BBEDKHBaHHE.
Bmpouem, eme  pampmie ~ ConHIE ~ CTaHET  CIHIIKOM
TOpSIYMM;  pacdyeThl  TOKa3bIBAIOT,  YTO  YCJIOBUS  JUIA
JKU3HH ~ HA ~ Hamell  TUIaHeTe  CTaHyT  HCBBIHOCHMBI-
MU  npuMmepHo  uepe3  Mwmmapa  ner.  (Iloxamyiicta,
He  Oecrmokoiitecb. B KOHIlE  KOHIIOB, MOIJIO  OBITh
U XyKE: CKaXXEM, BCETO JIUIIb YePe3 MATHCOT
MWUTHOHOB ~ JeT!) 3Be3ma Ha  OTOM  CTaAMM  DBOJIO-
WA CTAaHOBHUTCSA  HECTaOMIBHOW W YacTO  HM3MEHSET
CBOI1 OJ1eCK.

3aTeM  BHENIHWE CJIIOM  IOJHOCTBIO  OTHACIAIOTCA, U
MBI  TIOJlyYaeM  TaK  HAa3blBACMYK  IUIAHETAPHYI  Ty-
MaHHOCTh  (OmsATh  HeygauyHoe  HasBauue). Ot 3Be3dbl
OCTaeTCsl  JIMIIb  CBEPXIUIOTHOE  SIIPO  JUAMETPOM  He-
CKOJIbKO  JIECATKOB  Thicsiu  Mmwib. OHa  mpeBpaimactes
B Oemplif KapiaWK ¥ TepeMeniaeTcss K  HIKHEMY  Jie-
BOMY YTUTy THATrPaMMBI «CIIEKTP — CBETUMOCThY.

IIpyunHa  TakoM  OrpOMHOM  IUIOTHOCTM —  HUHOI-
Ja B MUWIIHOH pas MIPEBBIIIAIOIECH IUIOTHOCTH
BOABI —  3aKIIOYaeTcs B pa3pylIeHMH  aTOMapHOU

CcTpykTypbl. Ilpm  OOBIYHBIX  YCIIOBHSIX  aTOM  COCTOMT
B OCHOBHOM W3  IIyCTOr0  IPOCTPAaHCTBA, HO  BBI-
POXICHHOE  BEIIECTBO  OEloro  Kapiuka  IpakTHdec-
KH He COJICPIKUT MyCTOTHI, u pa3HooOpa3HbIe
KOMITOHEHTBI OYEHb IIJIOTHO yITaKOBAHBI.

Haubonee  u3BecTHBIM  OeNbIM  KapiMKOM  SIBJISIETCS
Tyckabli  cmyTHHK ~— Cupmyca  (KOTOpBI  9acTo  Ha3bl-
Baym  Illenxom, mockombky  Cupuyc 61 Cobaubeit
3Be3moif). Ortor cmytHuk ceetur B 10 000  pa3
cirabee, YeM  €ro  OCICHNHUTENbHBIE  cocel, HO  HE
MeHee MaccuBeH, 4eM Comnume. [IpuropmHs ero Be-
LIeCTBa J0JIKHA BECUTh COTHHU TOHH.
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Kro-ro  ymauno  Ha3Banm  Oeible  KapiuKd  «3BE3-
IamMu-0aHKpoTamMu». Y ~ HHX  HE  OCTAIOCh  PE3CPBOB
SHepruu, a  crmaboe  CBeueHHE  OOYCIIOBICHO  JIUIIb
OCTaTOYHBIM CKAaTHUEM. B KOHIIC KOHIIOB, BECh
CBET M TeIJI0O YyXOAAT, W 3Be3a CTAaHOBHUTCA XOJO[I-
HBIM, MEPTBBIM YePHBIM KapJIUKOM. EctectBenHo,
TOrJa MBI HE MOXEM BHJIETh €€, TIOCKOJNBKY OHa
HE WU3JIydaeT CBET, HO Bo3pacT DBceneHHONl — Henb3s
CUHTATh JIOCTATOYHO MTOYTCHHBIM JUIS o0pa3oBaHUs
YEPHBIX KapJIUKOB. o pa3HbBIM OIICHKAM, 3TOT
BO3pacT  COCTaBisieT He  Oojee  JABaAUATH  MUJUIHAp-
OB JIET, a I[polecc Iepexoma oOT 0Oeloro  Kapinka
K CTaAWW YEPHOTO KapiWKa MOXET 3aHATh  OOJIbIIe
BpPEMCHU.

Teneps nepenaeM K SBOJIFOLIUHU eue Gornee
MaCCUBHOMN 3BE3/1B], macca KOTOpOit o MEHbLIEH
Mepe B 1,4 pasa  mpeBocxoaur  Maccy  ConHia.
3aecb Bce UAET O  CXOIHOMY  CIEHapuio, HO  3a-

MCTHO 6I)ICTpee, Mo3TOMY 3BC3/1a TpaTuT MCHBIIC
BpEMCHU Ha Mmpeoa0JICHUE I'maBHOM ocjacaoBa-
TCIBHOCTH u OTpaﬁOTKy BOJOPOAHOTO TOILIMBA.

Ilocme TOro Kak TrelaMeBbIE peakuuu  OOpasyloT  yr-
JepoJ, €ro sapa B CBOIO Ouepelb HAYMHAIOT — BbIpa-
0aTbIBaTh Ooutee TSDKEJbIe SJIEMEHTBHI. CrpykTrypa
3Be3bl  BPEMEHHO  CTaHOBHUTCS  TIOXOXKEeH  Ha  JIyKO-
BUIly, TIJ€ Ha pPa3HbIX YPOBHSAX MpPOTEKAIOT  pa3iy-
Hple  peaknuu. KOHEYHBIM  TNIPOAYKTOM  SIBISIETCS  OKe-
7me30, W TeMIeparypa B sAApe  3BE3Abl  JIOCTHTaeT
HEBEPOATHOW  BEIMYMHBI B  TPH  MIWUIMApAa  rpany-
COB.

Korma  BemecTtBo  sapa  mpeBpamiaercss B KeJe3o,
HacTymaer HaCTOSIINI KpH3HC, MOCKOJIBKY KeJe30
pearupyer He Tak, Kak Oojiee  JIETKHE  JJIEMEHTHI.
Boinenenne  sHeprum  pe3ko  Ipekpamaercs. B Tewe-
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15. }W13Hb 1 CMEPTb 3BE3/Ibl

HUE  HECKOJBKUX  CEKyHJ  41p0  PYUIMTCS  BOBHYTPb
(kommamcupyer);  BHEUIHME  CIIOM  MaJalT  Ha  Hero,
U TIPOUCXOANUT UyIOBHUIHBINA PUKOILET.

VYaapHas BOJHA  paclpoCTpaHsieTcs IO  BCEMY  Tely
3Be3[bl; OonblIas 4yacTh €€  BEIIeCTBa  paslieTaeTcd B
KocmMoce mo  BceM — HampaBleHHsAM. OTO  Ha3bIBaeTCs
B3peiBOM  cBepxHoBoi II  Tmma. Ilpm »3TOoM  3Be3nma
BCIIBIXMBA€T C€  SAPKOCThIO  TATH  MmwmmapaoB  ComHi,
a Korja B3pbIB  3aKaHYMBAeTCs, OCTaeTcs  Trazoo0pas-

Hoe  0o0lako,  pacmpocTpaHsiolieecs B HPOCTPAHCTBE.
Bemiectso 3TOr0 obOnaka oboraieHo TSOKEIBIMU
JJIEMEHTaMHU, 00pa30BaHHBIMU B MIPEABLILY YO

¢azy, wuw m3 oIroro oborameHHOro BemecTBa  (op-
MUPYIOTCSI HOBBIE 3BE3IbI.

Ho wd4ro mnpoucxogur c¢ sapoM yMHparomed 3Be3-
ae1?  Jlaxke ~ COCTaBHbIE ~ 4acTH  aTOMOB  CXKMMAIOTCS
BOEIIMHO;  MPOTOHBI  COEOUHAIOTCA C  DJIEKTPOHAMH, U
MIOJIOKUTETBHBII 3apsan HelTpanuzyer OTpULaTEIIb-
HBIA  3aps]  JJIGKTPOHOB. B pesymbrate  oOpasyercs
3B€3/1a, COCTOsAIAsl U3 HEUTPOHOB.

Helitponnas 3BE37a — HacTosLIas JUKOBUHKA.
OnHa uMeeT JMIIb HECKOIbKO MMWIb B  IOHNEPEYHHU-
Ke, HO €€ IUIOTHOCTh B MWIIMApA pa3  [peBbIlIa-
€T IUIOTHOCTH  BOABL, Tak 4To OyjaBouHas  TOJIOBKA
u3 BEIIECTBA HEHUTPOHHOU 3BE3/1bl Oyner BECHUTH
OoJIbIIIe OKEaHCKOTO JIaifHepa.

CormacHo  Teopuu,  BHEIIHSAS  MOBEPXHOCTb  HEUT-
POHHOM  3Be3OBl  KpUCTaIMYeckas M Oorara  jkeue-
30M; TOX  HEH  HaxoauTcs — oOoramieHHOE — HEWTpoHa-
MH  OKHMJKOE  BEIIeCTBO, B  CBOIO  odepeap  oOBoja-
KMBalUIee  SAApO, COCTOsAIIEe M3  4YacTUL, O  KOTOPBIX
MBI ITOYTH HUYETO HE 3HaeM.

Y  HEWUTpPOHHOM  3Be31bl  MOIIHOE  MArHUTHOE  IIO-
jJje, W OHa Bpamaercs OYeHb  OBICTPO,  BO3MOXHO,
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MHOTO  pa3 B CEKyHAy. OTOT  KpOWIEYHBIH  00B-

eKT — BCe, 4YTO OCTaeTcsi OT HEKOrJga MAacCHUBHOM
3BE3/IBL.

B 1967 romy [HwxocenuH benn bapuemn, paauo-
acTpOHOM u3 KemOpukckoro  yHUBEpCHTETa, cre-
nana HEOXHJIaHHOE OTKPBITHE. Omna oOHapyxmiIa
HUCTOYHHUK pafuoOU3ITyYeHHUS, nepeaaBaBIINi CUTHa-
Al C  TakOH  CKOPOCTBIO U PEryISIPHOCTbIO,  YTO

CHauajla  BO3HUKIO  TOAO3PEHHE B  HMX  UCKYCCTBEH-
HOM IPOHCXOXKACHUH.

Teopun 0 MaJIeHbKHUX 3eJIeHbIX YyeJoBeuKax
BCKOpe  OBIIM  OTBEPrHYTBI, HO  IIyJbCHPYIOIIMH  HC-
TOYHUK  PaJUOU3Iy4E€HUS  OCTaBajCcs  3aragkod B  Te-

YCHHE HEKOTOPOTO BPEMECHHU. Hakonen MpUYHHA
Obl1a oOHapy»eHa. «Ilynbcap» SIBJISIETCS ObICTpO
Bpalfaronieuncs HEHUTPOHHOM 3BE3/101; ee MarHuTHast
OChb  HaKJIOHCHA, a  MarHUTHBIC  TOJIIOCA  SIBIISTEOTCS
ITOCTOSTHHBIM HUCTOYHUKOM MOIITHOTO paauousIyue-
HUSL.

Kaxnpiit  pas, KOrjJla  JIiyd  3axBaTbiBaeT  3eMIIio,
MBI IIpUHUMAaEM CHUI'HaJI. I[J'Iﬂ HarjisiAHOCTHU MOXKHO

npeacTaBuTh  cebe  HaOmromarenss Ha  mobOepexbe,  pe-
TYJSIPHO ~ OCBEIIaeMOM  JIy4OM  BpAIIAOMICTOCs  MasKa
HA MEICY.

Bbuln  OTKpBITBI  COTHM  MyJbCapoB, HO  OoJbIiei
9acThIO OHH M3BECTHBI JIUIIH o paauomsiyue-
HUIO, © TOJBKO CYUTAHHBIC  CIUHHIGI  OTOXKICCTBIIS-
FOTCS C ONITUYECKUMHU 0OBEKTaMH.

Hambomee  w3BecTHBII W3 TMOCICAHAX  HAXOTUTCA

B neHtpe KpabOoBHIHOH TYMaHHOCTH —  PAaCIIHPSIIO-
Imerocss rasoBoro oOjaka B cOo3Be3AMH  Tenbla, OT-
KPBITOI'O B 1731 rogy AHTTTMHCKUM aCTPOHOMOM
J>xoHOM besucowm. Ona  HaxoauTCs BO3JIE 3BE3IbI

TpeTheil BennunHbl J[3eTa Tenbua, u ee MOXKHO
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BUIETh B  XOPOIIMA OWHOKIb, XOTS OYEpTaHUs  pa3-
JIMYUMBI JIUIIB npu HaOIIOIeHUT B TENECKOII.
HasBanme  TtymanHoctm  Obuto gaHo B 1845  rony
rpagom Poccom, cmoTpeBmIMM Ha Hee B CBOH  Or-
POMHBIi 72-1F0HMOBBIN pedIIEKTOP.

Mps1r  mHOroe 3HaeMm o  KpaGoBuaHoit  TymaHHOC-
TH, TIOCKOJBKY  OHAa  ONpENEeNIeHHO  SBISIETCS  OCTaH-
KaMu CBEPXHOBOI, BCIIBIXHYBIIEH B 1054 rofgy.
Ee MOSIBJICHHE ObL10 3aperucTpUPOBaHO Habmona-
tensimu B J[pesaeM Kutae u Kopee. Ona crana

s

MarsauTHoe 1oJjie

BpalyeH

JInHMKM MarHUTHOTO MO
Ilydok usmyuenus

I, 4

Cxema nynbcapa
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Takol ke spKoH, Kak Benepa, Obuta BHIHAa  Jlaxke
npu  CcBeTe [JHSI W OCHaBajach  BHAMMOH  HEBOOPY-
KEHHBIM  TIJIa30M B TEUEHHE  HECKOJIbKUX  MECSIIEB,
Opexae dYeM HUCY4e3HyTh u3  Buay. B 1960-x  romax
B J3TOH obOysactm  ObUT  OOHapyXeH  myjibcap, KOTO-
pBIf  3aTeM  yJanock  OTOXKISCTBUTH C  OYEeHb  CJa-
ObIM  MHUTAIOIIMM  OOBEKTOM,  pa3iUYUMbIM  JIMIIb B

caMple MOITHBIC TEJIECKOITHI. Unentundukamnms HE
OCTaBjsijla  COMHCHHMH, Tak Kak MW  «MHTajka», |
myJbcap UMeITn OJIMHAKOBBIN Mepuo/I U3ITyYeHUSs,

1/30 cexyHIIBI.

ITo Mepe CTapeHus myJbcap 3aMeJIsIeT CBOC
BpalleHue u TepsieT SHEPTHUIO. 210 3aMeJICHUE
MOXXHO H3MEpUTh, XOTS OHO OYEHb MEJJICHHOE; TIpo-
HCXOOAT TaKxe «CPBIBBD) HAIU TOJTYKH, BO3MOXK-
HO, BbI3BaHHEIC CHIIbHEHUIIIMU COTPSICEHUSIMU B
KOpe  HEUTpoHHOM  3Be3Abl. B KOHIE  KOHIIOB  Bpa-
HIeHHEe  OPeKpaTUTCs U IyJabcap  MHepecTaHeT  MyJib-
CUPOBATh, HO MBI OIIATh-TAKK  HE  MOXEM OBITH
yBepeHbl, uYTO y BceneHHOW ecTb  JOCTaTOYHO  Bpe-
menu i otoro. Cambeiii MemJIEHHBIH U3 U3BECT-
HEIX MyJIbCApOB HMeeT epuoj BpalICHUS MEHEe
TIATU CEKYH]I.

OOHapyKEHBI yJIbCAPHI, KOTOpbIE BpalIaroTCst
ropaszo OrICTpEe, 4eM 00BEKT B KpabGoBuaHoii
TYMaHHOCTH, CO CKOPOCTbIO COTHH pa3 B  CEKYHIY.
OueBUAHO, OHM HE MOJOIbl, HO SBISIOTCA  CTapbIMU

HEHTPOHHBIMH 3Be3/aMu, MIOJIBEPTIIUMUCS CBO€00-
pa3sHOMY pasroHy.
MuuticeKy HIHbIH IyJIbcap CUHUTaeTCs KOMIIO-

HEHTOM  JBOMHOM  CHCTE€MBI, JpPYIrMM  YJEHOM  KOTO-
poit  sSBISETCS  OTPOMHBIM  pa3peXeHHBIM  KpacHBI  THU-
raut. HelitpoHHas  3Be3na  OTTATMBAaeT  BELIECTBO  OT
TWraHra, M  KOIrJja OHO  yJapseTcs O  IOBEpXHOCTb
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3BE3/IBI, CKOpOCTh ee BpaIlCHUS BO3pacTact (BBI
MoOxeTe  HaOmomate  3ToT  3(Q¢eKT, eclu  IOABECUTE
IIApUK Ui HACTOJBHOTO TEHHHMCA HA HUTKE U Oy-
meTe  IyTh  HAa  HEro  4epe3  COJOMHHKY). B xome

3TOro nporecca 3BE3a-TUT'aHT HeceT OTPOMHBII
ymep0d; k  mpuMepy, B co3Besguu  Crpenbla  ecTb
mynabcap,  KOTOpPBIM  Bpamaercsi CcO  CKOpOCTbIO 642
odopora B CeKyHAy M OyKBaJIbHO MHCIapseT  CBOETO
HEYJauwIMBOI'O  CIyTHHMKA,  KOTOpbIH B  KOHIIE  KOH-
OB  MpeBpaTUTCs B  HU4YTO. He  yAuWBUTENBHO, YTO
«arpeccuBHbIN IIyJabcap» ObLI Ha3BaH Yepnoii
Brosoii.

Pasymeercsi, He Bce HEUTPOHHBIE 3BE3/bl  IPOSIBIIA-
IOT cebf B  KauecTBe IMyJbCapoB, TaK Kak MbI HE
MOYXKEM 3aperucTpupoBaTh paarou3NyyeHue, eciu
mydy He pgocrmraer 3emum.  Her  aOcomoTHON  yBe-
peHHOCTH ¥ B TOM, 4TO Bce cBepxHoBbie Il Tuna
NPUBOAAT K  BO3HUKHOBEHHUIO  IMyJbCApOB, XOTS  MHO-
ro€ yKa3bIBaeT Ha ITO.

3a mocienHue  ThIcAYy JieT B Hamed —[amaktuke
OBUIO  JOCTOBEPHO  3apErHCTPHPOBAHO  IOSBJICHUC  4e-
THIpEX  CBEpXHOBBIX: B 1006, 1054, 1572  (3Be3nma
Tuxo Bpare) u 1604 romax (3Besma Kemepa). U3
HUX JIUIIb CBEpXHOBAas 1054 roja TIPUHAJJIEKUT

ko II Tumy.
Heso3moxHO MpeacKa3aTh, Korja MBI YBUIUM
CIEIYIONIYIO; BO3MOXHO,  Jy4YIIMM  KaHJUAATOM  SIB-

nsercs Ota  Kopmbl, OYeHb MacCHMBHasS H  HECTaOWIIb-
Hag. PaHo wuiaM  TO3NHO OHAa  CTaHET  CBEPXHOBOMA,
XOTA OTO MOXET TMPOM3OWTH elle uepe3 MHOro  ThI-
cayenetuit.  Ilo  kpaiiHelt  Mepe, OAHY  CBEPXHOBYIO
BUACIH B 1987 romy, korma oOHa  BCIbIXHyJa B
bonpmiom  MaremnanoBom  OOmake W crajga  O4YeHb
3aMETHOM, HecMOoTps Ha paccrosHue B 169 000 cBe-
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TOBBIX Jer. Mpl Bce eme  KOeM, Korjaa  IyJibcap
TaM  HayHeT  JeWCTBOBaTb, HO  MOKAa  HUYEro  HE
MIPOU30IIIO.

B 1991 romy OpuTaHCKME  acCTPOHOMBI  COOOIIH-
M o cjabbIX aHOMaIMsSIX B TOBEJICHWH OAHOTO W3-

BECTHOT'O mmyJbcapa, PSR 1829-10, YKa3bIBaIOIINX
Ha BO3MOXKHOE TPHCYTCTBHE IUIAaHETHI, B JECATH  pa3
Gonee MacCHBHOI1, 4eM 3emus. 910 IIPO3BYyYaJo
KaK ceHcanus, MTOCKOJIBKY OKPECTHOCTH ImyJibcapa
SIBIIIIOTCS.  CaMbIM  HEMOAXOJSIUM  MECTOM  Jis  OT-
KpBITUS IUTaHETHI, u BIIOCJIEACTBUH JIeHCTBUTENIBHO

okazasoch ommOko. Ho ¢ Tex mop u3 AMepuku
PETYJIIPHO  TOCTYMAlOT  COOOMICHUS O  JPYTHX  «IIyJib-
CapHBIX IDTAHETAX).

A ¢ OonpmMM  CKENTHIKM3MOM  OTHOIIYCh K  TO-
noOHOW  wH(oOpMaru, Tak Kak eCclid  IyJascap  00-
pasyercss B pe3yibTaTe  BCHBIIIKA  CBEPXHOBOWM,  HHU-
Kakasi ~IUlaHeTa He  MMEeT  BO3MOXHOCTH  YIEleTh B
€ro OKPECTHOCTSIX.

Ectpb TaKxKe cooO1eHne 0 HaJIMYUU IJIAHET,
BpAIIAIOIIUXCS BOKPYT «OOBIYHBIX) 3BE31I, TaKux,
kak 51 [TIleraca, xoTopas Haxoautrca B 42 CBETOBBIX
rojax oT Hac ¥ HeMHoOro ciabee CoHIa.

Hpyrum  kanpugatom  siBusiercss 47  bosbmoit  Men-
BEIUIBl, TPUMEPHO HA  TaKOM K€  PACCTOSHUU  OT
HAC, HO 4yThb Oosee spkas, dyem ComHne. OTH yT-
BEPXKACHUS OCHOBAHBI Ha crnadbom «TIOKAYUBaHHUK
BUIMMBIX 3B€3J, HO B TaKOM Cllydae UX IUIAHETHI
JMOJDKHBI ~ OBITH ~ MOXOXHM  CcKopee Ha  Omwmrep, dem
Ha 3eMJIIo.

Menst  omATh-TaKM  OJOJICBAKOT  COMHEHHUS, HO  TMO-

JOXKICM — YBUOUM. BOBMO)KHO, HaWJ1y4dlium KaH-
JuJaToM Ha CeI‘O)IHﬂIHHI/Iﬁ JCHb SABJIACTCA bera
)KI/IBOHI/ICIJ,a, rac aHOMaJIMnu rpaBUTALIMOHHOI'O 10JIA
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JeHCTBUTENBHO MOTYT YKa3bIBaTh Ha MPUCYTCTBUE
KpPYTIHOW IUIaHETHI.

Tenepp  nmaBailiTe  BepHeMCSs K  3BE3JHOM  HBOIIO-
IMd U paccMOTpUM  TOT  ciy4aif, Kkorga  3Be3la
CIIMIIKOM  MacCHMBHAa  JaXe Ul  TOro, 4YToOBl  TIpe-
Bpatuthcsi B cBepxHoByro Il Tuma. 3mecs  mpowucxo-
gaT  eme  Oomee  ycTpallaromue M 3araJloyHbBle  CO-
OBITHSL.

Korma  HaumHaeTcs ~ IpaHAMO3HBIN KOJIJIarnc, HU-
4TO HE MOXET OCTaHOBUTb €ro: TIpaBUTallUi  OJep-
XKHUBaeT BepX, M 3Be3Ja CTAHOBUTCS BCE€ MEHBIIE W
IUIOTHEE. CkopocTb yOeranus MHOT'OKpPaTHO BO3-
pactTaeT M B KOHIE  KOHLIOB  JOCTUTaeT  3HAYCHUS
186 000 wMuap B CeKyHOy. OTO  CKOPOCTb  CBeETA.
Jlaxke cBeT He MOXET OTOpBaThCs OT  3BE3bI, KO-
Topas ~ TEmepb  OKpy)XaeT  ce0s  «3ampeTHOH  30HOW»,
OTKyZa  aOCONIOTHO  HHMYTO HE  MOXET  YCKOJIb3HYTb.
Ona cTaHOBUTCS YEPHOH JBIPOH.

I'panuna yepHOU JBIPBI Ha3bIBAETCS TOPH30H-
ToM coObiTuii. Ecim O CosiHme cTano 4epHOW  AbI-
poH, TO  JWaMeTp  TOpU30HTa  COOBITHH COCTaBUII

Obl OKkoNo deThlpex wMmiab. Jis  3emam  OH  MeEHee
roMa.

Opnnako y Connua 51 3emu HET HHUKaKUX
IaHCOB cTaTh YePHBIMHU JIBIPaMH; Jlaxe Harie
CBETHJIO  JaJeKO0 HE Takoe MAacCHBHOE M OOpedYeHO
3aBEpIIUTh  CBOKO  OCIICIUTEIBHYIO  Kapbepy B  Kade-
CTBe 0EJIOro KapIiuKa.

Pazymeercs, MBI HE MOXEM BHJIETh YEPHYIO
IbIpy, HO  MOXEM KOCBEHHO  ONpEIeNUTh €€  IpH-
cyrcTBHe.  HawmnmyummM — KaHAMZATOM  SBISICTCS — CHUCTE-
Ma, wu3BecTHas kak Jlebenp X-1 B co3Besmum  Jle-
Oems, ©Ha paccrosauu 6500 cBeToBeIx JeT. OHa  coc-
TONT W3 OYCHb SPKOTO  CBEepXIMraHra Thma B ¢
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JuaMerpoM 1o  Menpmedn wMmepe 12 000 000 wmwmnb
nu wMacco, B 30 pa3 mOpeBBIIIAIONIEH  COJNIHEYHYIO,
a TaKkKe CIyTHHKa, B 14 pa3 Oojee MaccHBHOIO,
gyeM ComHme. OTOT  CIOYTHHK  OCTaeTcss  HEBHIMMBIM,
HO BbIIACT CBOC IMPUCYTCTBUC rpaBUTAllMOHHBIM BO3-
JeWictBueM  Ha  cBepxruranr. OH  CIMIIKOM — Maccu-
BeH JUIi  HEWTPOHHOW  3Be3Abl W IPEATOIOKUTEIHHO
SBISCTCS  4YepHOW  OpIpoli. OH  TPUTATHBAaET  BEIIECTBO
coceHEH  3Be3Abl, HO  TPEeXAe YeM  OTO  BEIIECTBO
NPOBAJMBAETCS 33  TOPH3OHT  COOBITHH,  YTOOBI  CrH-
HYTb HaBCKH, OHO HCITyCKacT MOIIHBbIC PEHTTCHOB-
CKHe Ty, perucrpupyemMsie Haren anmapary-
poii. Mbel  He MOXeM OBITh  COBEPUICHHO  YBEPEHBI,
YTO 3TO TpaBWIbHOE OOBSICHEHHE, HO OHO  Ka)KeTcs
OYEHB BEPOSITHBIM.

boutn  oOHapyxeHsl W JpyrMe — KaHAWJAThl  Ha
poJb YEePHBIX JBID. Eme OJTHO HMOJTBEPXKICHHE
MOCTYIHIIO oT KOCMHYECKOTO TeJiecKona Xa0b6ua,
UCTONB3YyeMOro il  HUCCIEAOBaHMS  JABIKCHMS  Belle-
CTBa B T"amakTuke M.87. OcobennocTtu IBUKCHUS
BEIlleCTBa YKa3bIBaIOT, 4TO OHO JIOJDKHO Haxo-
JUTBCS 1O  BO3JICHCTBMEM  HEBUAMMOTO Tela C KO-
JIOCCAJBHOW  Maccoil, W  3TO  OHATH  CBUJETEIbCTBYET
0 HAJIMYUH YEPHOU JIBIPHI.

JlelicTBUTENBHO, caMple TOCJICAHUE UCClenoBa-
HUS,  BBIOJIHEHHBIE C  TIOMONIbIO  Tejeckoma  XaoO-
Oia,  JalOT  OCHOBaHWE  moJjarath, 49To B JI00O#

kpynHoii ['amaktmke uepHas JOplpa B LEHTPE  JOJDK-
Ha OBITH CKOPEE MPABHUIIOM, @ HE NCKIIIOYCHUEM.

Uepnas JibIpa SIBIIIETCS CaMbIM 3araJOYHbIM
00BEKTOM, KOTOPBIit TOJIEKO MOXKHO npenacra-
BUTb. MBI HE 3HaeM, UYTO NPOUCXOAUT 3a  TOpHU-
30HTOM  COOBITHH —  MOXET OBITh, KOJUIAIIC  3BE3-
IBI 0O3HA4YaeT ee IIOJIHOE HCYEC3HOBCHHUE? Taxue
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9K30TMYECKHE TEOpUH, KaK HuJes O IMPOHUKHOBEHUU
B UYEpHYIO JAbIpY M BbIXOJe B Jpyroil vactu Bce-
JeHHOW wim BoobOme B Apyroii BcemenHoli, o-
BOJIbHO 3aHUMATEJIbHbI, HO HACTOJBKO CIEKYJISTHB-
Hbl, YTO JajbHEHIIas JAUCKYCCHUS Ha OJTy TeMy
MpeCTaBIsIeTC OECCMBICIICHHOM.

FOpU3OHT COBbLITMIA
YepHas gblpa

dopmupoBaHue YepHOii Ablpbl

1. CBer, BUAMMBII C TOBEPXHOCTH 3BE3/1bI, KOT/1a HAYH-
HaeTCs KOJUIaIC.

2. I1o Mepe ycKOpeHHs KoJutarica HEKOTOPbIE JIydr CBETa
M3ruodarTCs 00PaTHO.

3. Korna 3Be3aa nocruraet paguyca cdepst [LBapir-
munjibaa, TOJIbKO BEPTUKAJIBHBIC JTYYU MOT'YT BbIPBAThHCA Ha-
PYXY.

4. Tlocne komanca paanyc uc4e3aet u3 BUiy.

5.3Be3/71a CTAHOBUTCS TOYKOW CHHTYJISIPHOCTH.

295



TATPUK MYP

Mzrr MHOTI'0o€ y3HaIA B TCUYCHUC IOCJICAHUX Jac-

CHTHHCTHﬁ, nu C KaXXIbIM JHEM y3HaeM BCC
OoJIbIIE.

Hexoropsie aCIEKThI 3BE3HOM SBOJTIOLMH Io-
MPEXKHEMY 03a7a4NBaIOT Hac, HO OJIHO MOYKHO
CKasarb OTpeIeTICHHO: HUKakas  3Be€3Ja  He Oynmer

cuath  BeuHo. Kaxjoih  oTmymieH CBOW  CpOK,  XOTA
MOHAJO0SATCS ~ MIJUIMAPIABI  JIET, 4YTOOBI OHA  IPEBpPATH-
Jach W3 MacChl  XONOJHOTO Ta3a B Oelblil  Kapiuk,
HEUTPOHHYIO 3B€3/ly WIN YEPHYIO JIBIPY.



3BE3AHbIE CKOMNJTEHUA
N TYMAHHOCTH

IMocmoTpure Ha BeuepHee HeOO B  J0boe  BpeMs

mepenq  PoxpectBoM, W Bbl  00s3aTE€IBHO  YBHJUTE
«IIBIMKY», 00pa30BaHHYIO 3BE3/IHBIM CKOILICHHEM
[Tnesn, Ha3bIBAEMbIM TaKxe Cemb Cecrep. Ono
ObLIO U3BECTHO c JIOUCTOPHYCCKUX BpPEMEH, u
MOYTH B  KaXKIOH KyJIbType ©€CTh JIETCHOBI O  HEM.
[pu Oonee MIPUCTATEHOM HAOTIOICHUT OKa3bIBa-

e€Tcs, 4YTO DOTO  CKOIUICHME  COCTOMT W3  MHOXECTBa
3B€3[, M 10 MEHbIIEH Mepe CeMb U3 HHUX MOX-
HO BHJETh HEBOOPYXEHHBIM TJJa30M B  SICHYIO  IO-
TOfy.

3opkue  JIOAM  MOTYT  Pa3iMyuTh N0  JEeBATHAIA-
™ 3Be3n. OOmee  KOJIMYECTBO 3Be3l B CKOIUICHHH
IMnesn IOCTUTAET HECKOJIBKHX COTEH. Her COMHE-
HUS, 4YTO CKOIUIEHWE  HACTOsIIee; BO3MOXHOCTh  TOTO,
YTO  CTOJIBKO  3BE€3JI  MOXET  OKa3aTbCsi  Ha  OJIHOM
JUHUM  3pEeHUS 10  4YHUCTOM  ciaydaiHOCcTH, Onm3ka K
Hymo. KpoMme TOro, U3BECTHO MHOIO JIpyrMX  pac-
CEeSIHHBIX ~ 3BE3JHBIX  CKOIUJICHUH. B  xawectBe  mpu-
Mepa MOXHO Ha3BaTb [uWagpl B  OKPECTHOCTSIX  AJlb-
nebapana, Semn B CO3BE31UU Paxka, KpacuBoe
ckorienne  Jlukas YTka B co3Be3amu  Illuta wu  He

297



TATPUK MyP

ycTynamomyto emy 1o kpacore  IOBemupnyto  Ilka-
Tynky okomo  Kammer  IOxkmoro  Kpecra Ha — jmans-
HEM ore.

PaccessHHBIE  CKOIUIEHHSI HE MOTYT IIOCTOSIHHO IIOA-
JepXuBatb  cBO0  QopmMy. B aTMX  cucremax  Her
YCTOMUUBBIX CBsI3€, W OHUM BpeMs OT BPEMEHU IOA-
BEpraloTcsi  BO3ACHCTBHIO CO  CTOPOHBI  JPYyTUX  3Be3/,
KOTOpbIE HE BXOAIT B TIpyHlny U JBUXKyICd B pas-
HBIX  HampaBleHUAX. B KOHIE  KOHIOB  CKOIUIEHUE
pacmajgaercs, XOTs, KOHEYHO, OTO IOCTENEHHbIH Tpo-
Lecc, W €ero CKOpPOCTh 3aBUCHT OT MHOTHX  (haKTo-
pOB.

Tak, ckoruienue M.67 B co3Be3guu Paka  pac-
MOJIOXKEHO  JIOBOJIBHO ~ Jajleko  OT  IJaBHOM  ILIOcKoc-

TH r aJIaKTHUKH, IIo4YTH HC noABepracTecs BO3I[€I>1-
CTBUIO ApyTrux 3BC3] n MO3TOMY SABIIACTCA OTHOCH-
TCIBHO CTapbIM. Mmnorue €ro 3BC3/1bI HUMCHOT

KpaCHOBaTLIfI OTTCHOK,; 9TO TOBOPUT (6] TOM, 4qTo
OHH yKe JaJICKO OPpOJABHUHYJINCH o myTHhu cBoeit

IBOJIIOIIH u MTOKUHYJIA I'maBHyrO MOCTICIOBATE b~
HOCTb.
C JIpyrou CTOpPOHBI, OGONBIIMHCTBO 3BE3/] B

ckotennn  Ilmestm  Apkuwe, ropsune ©  TromyOoBaTo-Oe-
JBle, TOITOMY BO3PaCT CKOIUIGHHS HE  MOXET Ipe-
BBIIIATh HECKOJIBKUX MIJITMOHOB JIET.

K xommy XVII Beka Obul0o ONHCaHO OKOJO  JIIO-
SKUHBI 3BE3HBIX CKOILJICHUH, HO NepBLIil Jen-
CTBUTEJIBHO MOPOOHBIN KaTajor 0BT COCTaBJICH
mume B 1781 romy. YecTts ero co3maHus — IOPHHAA-
JIEKUT (bpaHIy3cKOMY aCTPOHOMY [Tapiro Mecse,
KOTOpBIH  mepeunciiwuil ~ Oosee  cTa  OOBEKTOB M jail
UM  TOpSIAKOBBIE ~ HOMEpa;  Tak,  ckomleHue  Ilmesn
yuciaurcs — mox  HomepoM 45 B karamore  Mecke
(M.45), cromnenue Scim — M.44, u Tak nanee.
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Kak Hum crtpanHo, camMm Mecbe HUYYTh HE HUHTEpe-
COBaAJICA 3BC3/IHBIMHU CKOIIJICHUAMHU HIIN TYMaHHOCTA-
Mu. OH OBUI OXOTHMKOM 3a KOMETaMH, HO o0OHa-
PYXHWI, 49Yro €ro TOCTOSHHO COWBAalOT C TOJNKY TycC-
Kible  OOBEKTBI,  paCHOJIOKEHHbIE  JajJeKo  3a  IIpe-
JenamMmu ConneuHoit CUCTEMBL. B KOHIIE KOHIIOB
OH TOTEpsUl TEepICHWE W  PElOIil  COCTaBHTh  CIHCOK
«HEKEIIATCIBHBIX 00BEKTOBY.

Mbl  mo-mpeXHeMy ~ Toiib3yeMcst  Katajmorom  Me-
Che, XOTSd HH OJHA ©3 KOMET, OTKPBITBIX WM, HE
npeAcTaBisyia  Kakoro-nubo  MHTEpeca AN acTPOHO-
MUH.

3HAUNTENBHO  MO3JHEE  JATCKHii  acTpoHOM  Moxan
JIL. Hpeiiep COCTaBUJI oonee MOIPOOHBIIA KaTajor
mon abOpesuarypoit NGC, wuim «HOBBIA  OOImMI  Ka-
Tauor», XOTd cedyac W OH 3ameTHO ycrapen. O6a
Karayora HCTIONB3YIOTCS Ha PpaBHBIX MpaBax; K
npuMepy,  CkoruieHme — Slcieit  M3BECTHO  MOJX  HOMe-
pamu NGC 2632 nu M.44.

B karamorax Mecbe u NGC coxmepxarcsa camble
pasHoOOpa3Hble  OOBEKTBI, OT  PACCESIHHBIX W IIapo-
BEIX CKOIUICHMA 1O TyMaHHOCTCHW, TaJakTHK ©  Jia-
)K€  OCTaTKOB  CBEPXHOBBIX  3Be31  (MMeeTcs B BUIY
KpaboBuanas tymannocts, M. 1 umn NGC 1952).

Bce o00bekthl w®3  Karaiora Mecke  MOXHO  yBH-
JeTh JaXe B MAJICHBKUH TENCCKON, W OHH  SBJSIOTCS
U3ITIOOJICHHBIMH MUIICHAMU JUTSE ACTPOHOMOB-(OTO-
rpagoB.  Pasymeercs, OHM  JaNeKo HE  PaBHOIECHHBI
o  pa3Mepam M 3penuiiHOCTH.  HekoTopele  3Be3n-
HbIC  CKOIUICHHS  OYCHb  SpKUE, Jpyrue  OlegHble |
HEB3payvHBIE.

B karamore Mecbe ecTtb JBa 00BEKTa, TIOJ HO-
Mepamu 40 u 91, KoTopele B HacrosIlee BpeMs OT-
CyICTBYIOT ¥  MOTyT OBITh  KOMETaMH, HE  OIpeJe-
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JeHHbIMM B TO Bpems, a M. 102 o00OblyHO cuuTaercs
agamorom M. 101, coupansHoi TamakTMkH B cO3-
Be3auH boinbmoi MenBeauie!.

Takue KpYIIHBIE paccesHHbIE CKOIUICHHS, Kak
Inesaget w [wanel, nydme Bcero HaOmoOAaTh B Ou-
HOKJIb, IIOCKOJIIBKY OHM  CJIMIOKOM  BEJIMKH JUISl  TOJIA
3peHust TFOOUTENBCKOTO TEIEeCKOIa.

Cxomntenne  Ilnmesn  comepkUT ~ TyMaHHOCTb,  yKa-
3BIBAIOIIYIO Ha MIPOAOIKEHHE nporecca ¢dhopmupo-
BaHMA  3Be3l; ee  HeTpyaHo  cdororpadupoBath,  HO

OHa  4YacTO  YCKOJNb3aeT OT  HEONBITHBIX  HalIrojaTe-
neil. B cxommenun I'mag HeT TyMaHHOCTH, U OHO
HEe YINOMHHaeTcs B  Katajore Mecse —  BO3MOXKHO,
MOTOMY, 4YTO HET HM  MajelIlero IIaHca  IIepery-
TaTh €r0 C KOMETOI.

Cxomnenne M. 11 B cos3Besguum  lluta  umeer
dbopmy Beepa W momyuwio mpospuiie  [ukas  YTka,
a B co3BesauM  Paka  HaxomATcs  JBa  3BE3AHBIX
ckomteHus:  M.44  (flcmm),  JeTko  pa3nnMyMMBle  He-

BOOPY)KEHHBIM  TIJazoM, ¥  M.67,  KoTOopoe  MOXHO
yBHIACTh B  OMHOKIb. Slcmu  OorpaHWueHbl  IBYyMs  JO-
BOJIBHO SIPKUMU 3B€3/aMH, Tammoii u Jenbroit
Paxka, KOTOpBIE IInunnii-crapmumi Ha3bIBaJl Ocns-
TaMH.

Kak wMbl yxe ynomuHamu, M.67 sBusercs OYEHb
CTapbIM CKOTIJICHHEM o 3BE3/IHBIM CTaHJapTam,

MOCKOJIbKY OHO PAaCIIOJIOKEHO BIOAJICKC oT TJ1aBHOM
IIJIOCKOCTH lanakTuku u IIO4YTH HC noaBepracTcs

BO3JICHCTBHIO HOCTOPOHHHX 3BE3I. B CO3BE31H
IOxHoro Kpecra MBI oOHapyXuBaeM U3BICKaHHYIO
IOBenmupHyto IkaTynxy c roiy0oBaTo-0eIpIMu

3BC3/1aMH u OJJHUM KpaCHbIM THTaHTOM Ha nepen-
HEM IIaHE, B OUHOKIIb MOJXHO pasriagacTb (S11(5]
MHOTO APYTHUX CKOILJICHUH.
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PaccesHHble  CKOIUIEHHS ~ HE  UMEIOT  OIpEIeJIeHHON
dbopMBI W peako  couepar  0ojee  HECKOJbKHUX  CO-
TCH 3BE3/. [TapoBbie CKOTLICHUS MpUHAJJIEKAT K
JIpyroMy KJ1accy. 910 OTPOMHBIE CUMMETPHUYHBIE
CHCTEMBI, HHOTIa cojepxalue Ooitee MIJLIFOHA
3B€3JI W  PACHOJOXKCHHbIE 1Mo mepudepud U OKpec-
THOCTSIM OCHOBHOI MIOCKOCTH lanakTuku. B Ha-
men TI'amaktuke HU3BECTHO OKOJIO COTHH TaKuX
CKOIUIEHMH, HO JIMIIb TPU W3 HUX SICHO  pa3iu4u-
MBI HEBOOPY>KEHHBIM  TJIa30M: Owmera  llentaBpa wu
47 Tyxkana Ha JanpHeM tore, a Takke M. 13 B
CO3BE3IUU I'epkyneca. Bce IapOBBIE CKOILJICHUS
O4YeHb Jalleku OT Hac, TMOITOMY  KaXyTCS  OTHOCH-
TEJILHO C1a0bIMU.

IlapoBele  CcKOMJIEHUSI  MMEIOT  IOYTEHHBIM  BO3pacr,
U B HHMX HE OCTaJIOCh TyMaHHocTed. WX  riaBHBI-
MU  3Be3JaMH  SBJSIIOTCS  JApPEBHUE  KpacHble  THraH-
THI, JIaBHO TIOKHUHYBIIIHE I'maBHy10 TOCJIe10BaTEIb-
HOCTh, HO €CTh U TIEPEMEHHBIC Kiacca neden.

[anakTuka
B NnonepeyHom
pa3spese

LLlapoBble |
CKOMmMeHns

A
A

PacnpepeneHue WapoOBbIX CKONAEHUMH
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Wzywass 5TM  moJe3HBIEe  3BE3Ibl,  ACTPOHOM  Xapiioy
Hlemu B 1917 romy cMor  BIHEpBbIE  OTHOCHUTEINb-
HO  TOYHO  ompeaeauts  Qopmy  Hamel — [amakTukw.
I[lo nepnmomy w3MeHeHHst  Ollecka  MEPEeMEHHBIX  3BE3]
OH BBUSICHWI, Ha KakOM pacCTOSHHUM OHHM  HaXomsT-
cs; TakuM  0o0pa3oM  yJaloch  ONPENENUTh  PacCTOSHUE
70 IIapPOBBIX CKOIUICHHH. Menmnu TaKKe obHa-
pyXxui, 41O LIapOBBIE CKOIUICHUS pacnpeieneHbl
HEpaBHOMEPHO M COCPEAOTOYEHBl B  OCHOBHOM B
IOxHoM  monymapuu, ocobeHHO B o0JlacTH  CO3BE3-
musi  Crpenpma.  OOaymaB  3tor  dakr, Ilemmu  mpu-
men K OpaBwiIbHOMY — BbiBomy:  CoylHewHass — cucTeMa
HaxoJgWTCs He B meHTpe  lamakTukw, a  Tropasno
Ompke K ee Kpaw, [O03TOMYy M3 Hamled mepcrek-
TUBBl  OTKpPBIBAETCS ~ KPUBOOOKHWiI»  BWA  Ha  IIapo-
Bble  ckomieHus. Temepp  Mbl  3Haem, 4ro  CouHie
Haxoautcss mouth B 30 000 cCBeTOBBIX JET OT I€H-
Tpa  [ajmakTuky,  CKpPBHITOrO  3a  3BE3AHBIMH  OOJaKa-
MU B co3Be3uu CTpenbla.

[pu TEJIECKOITMYECKOM HaOJII0ICHUH JIOBOJILHO
JIETKO  YBUJIETb  OTJENbHBIE  3Be31bl [0  KpasM  IIa-
POBBIX  CKOIUIEHWH, HO Oimke K IIGHTPY OHHM  Tak
TECHO  CIPYNIHMPOBaHbl, 4YTO  CIMBAlOTCS B  OOLIyIO
Maccy; cCpeiHee  paccTosHME  MEXIy  3Be3iaMH B
LEHTPEe [IAPOBOTO  CKOIUIEHHWS  COCTaBIsSIeT  JIMIIb  Hec-
KOJIKO  CBETOBBIX aHeil. Ecim ObI MBI MOIIM  BH-
JIeTb  HeOOCBOJX € TOBEPXHOCTH  IUIAHETHI,  Bpallaro-
meHcs  BOKPYr  3Be3lbl B  IIAPOBOM  CKOIUICHHWH, TO
OH Obul OBl 3aJNMT SPKUM CHSIHHEM 3Be3l, OTOpachl-
BAIOIIMX  TEHH,  OONBIIMHCTBO M3  KOTOPBIX  HMEJH
Ob1 KpacHOBATBHIH OTTEHOK. Onnaxo aCTPOHOM,
obOWTaromMii B LEHTpe  [IapOBOIO  CKOIUIGHHs,  elBa
aM  cMor ©Obl MHOro y3HaThb 00 yCTpOWCTBE BHELI-
Hell Beenennoit!
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CaMbIM SAPKUM mapoBbIM CKOIIJICHUEM SBIIACTCA

Owmera LlenTaspa, BUUMAs HEBOOPYKECHHBIM rija-
30M KaK cra0bIi 00BeKT MIPUMEPHO 4eTBEePTOi
BEIMYMHBI; OHO HAXONUTCS B  CEBEPHOM YacTH  CO3-
BE3/IUA enTtaBpa (ckioHeHue -47,5°), u Baitep

NPUCBOMJI €My  rpedeckyto  OykBy. OnHo  pacmono-
KEHO  JIOBOJIBHO  OJM3KO  JuUIi  IIApOBBIX  CKOIUICHWH,
HO Bce xe B 17 000 cBeToBBIX JIET OT Hac, |
€ro WCTHUHHBIA auamerp cocraBisier Oonee 150  cBe-
ToBhIX JieT. K coxaseHWio, €ro Helb3s yBHIECTh C
Teppuropun bputanuu.

B  rokHOM  Hebe  ero  e€JUHCTBEHHBIM  COIEPHH-
KoM  sBisietcs  ckomnenne 47  Tykana, uell  cmiIyaT
BEIensgeTcss Ha ¢oHe Mamoro MaremranoBa — obnaxa.
CambIM  3aMETHBIM  CEBEpHBIM  CKOIUICHHEM  SIBIISIETCS
M. 13 wmexny Oroit u [seroit I'epkymeca, TpynHO
pasnuaumMoe HEBOOPY>KEHHBIM TJ1a30M, HO 3aMeT-
Hoe B OuHOkiIb. OHO ObUIO OTKpeITO B 1714  Tomy
Onmynzaom [anneem.

Hawuboee 4eTKHe (ororpadpun LEHTPaIbHBIX
paliOHOB  MIApPOBBIX  CKOIUICHMH  OBUIM  TONY4YEeHBl  C
MIOMOIIBI0O  KOCMHMYECKOro Teineckoma Xabbma. B wacr-
HOCTH, cTajio BO3MOKHO WIeHTU(ULINPOBATH TaK
Ha3bIBaEMBIX  «TONYOBIX  Opomsr» —  TOpsiUMEe  TOIIy-
Oble  3BE31bl,  KOTOpBIE  TEOPETHYECKM  HE  JIOJDKHBI
HaXOJHUTBCS  TaMm; IapOBBIE ckorieHuss  copmupo-
BAINCh TaKk JaBHO, YTO HMX 3Be3Jbl  JIOJDKHBI  IIO-
KUHYTh I'naBHy10O MOCTIEI0BATENbHOCTb. OueBuIHO,
«romyOble  Opomsrm»  o0pa3yloTcs,  KOTAa  JIBE€  3BE3-
JObl  TPOXOAAT  JIOCTAaTOYHO  ONM3KO  JIpyr K  JApyry,
4TOOBI chopMupoBaTh JIBOMHYIO CUCTEMY, rnocjue
yero  Oojiee  MAacCHUBHBIH  KOMIIOHEHT  Ha4YMHAaeT  Iie-
peTsAruBaTh  BEIIECTBO CBOEr0  MEHee IUIOTHOTO  CIyT-
HUKA.
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B pesynpraTe  raBHas ~ 3Be3da  pa3orpeBaerca M
CHOBa  CTaHOBUTCS  roiyObIM  TWraHroM. B ckoruie-
Hun 47 Tykana u3BecTHO  Oojiee  JABaallaTH  TakHUX
3BE3J; OJWHHAJIAT, W3 HUX ObUTM  OOHApYKEHBI C

TIOMOUIBIO KOCMHYECKOT0 Teneckomna Xab0mna B
1991 romy. OpHako  pe3ynbTaTbl — UCCIENOBAaHMM  HE
MOJTBEPKAAIOT pacrpocTpaHeHHOe MIPEATIOI0KEHHE,

YTO B LEHTPE IIIaPOBOTO0  CKOIUICHHUS  MOXET  Haxo-
JUTHCS CBEPXMACCUBHASI YepHAS JIBIPA.

B  karamore Mecbe ecTh  HECKOIBKO  OOBEKTOB,
HU3BECTHBIX KakK IIJIaHCTapHBIC TYMaHHOCTH. KaK
MBI YK€ TOBOPWJIHM, JTO HEYJayHOE Ha3BaHHWE, II0-
CKOJIGKY  JaHHbIE  OOBEKTHI ~ HE  SBISAIOTCS  HACTOS-
MU TYMaHHOCTSAMU )41 HE HUMCIOT HHUYCI O 061H6F0
C IUIaHETaMH.

[lnameTapHas  TyMaHHOCTP — 3TO OYCHb  cCTapas
3Be3/la, CcOpocHBIIAs CBOM  BHEIIHHE CIIOM W OKPY-
J)KCHHass  OOIIUPHOW, HO  CHIBHO  pa3pexeHHOW  000-
JOUYKOW  Ta3oo0pasHoro  BemiectBa. Korma MBI cMOT-
puM  Ha 3Ty O0OJOYKYy, OHA CHSET spYe BCEro Yy

Kpaes, co3zaBas BII€YATICHUE KOJIbLIA BOKpPYT
MaJIeHbKOI ropsiueit LIEHTPaJIbHON 3BE3/BbL. Jlyu-
LIUM HIPUMEPOM ITaHeTapHOU TyMaHHOCTH SIBJISI-

ercsa  KonblleBag  cTpykrypa M.57 wmexny beroit wu
l'ammoit  Jlupel, B  okpectHocTsix Berm. Ee  oudens
TPyAHO  pasrsiieTb B OHMHOKJIIB, HO OHa BUJHAa B
JOOUTETHCKUI TENEeCKOTI, a c TIOMOILBIO Gonee
MOIIHOTO  HMHCTPYMEHTAa  MOXXHO  YBHIETb  LEHTpallb-
HYIO 3BE37Y.

OOnMK ~ TYMaHHOCTM ~ MOXHO  CpPaBHHUTb  C  KpoO-
HOIEYHBIM  CBETSIIUMCS ~ BEJIOCHIIEAHBIM  KkojecoM.  On-
HaKo HE BCE IJIaHETapHBIE TYMaHHOCTH UMEIOT
Takoe  CHMMETpHUYHOe  cTpoeHue; M.27 B co3Bes-
pivys JIncuuku 3acoyXuia Ha3BaHUE I'anTenu, a
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JBE 3Be3nbl B ropa3jo Oonee  cnaboit  TymMaHHOCTH
M.97 B co3Besguu  bompmoit  Menseauiel  TOMy4H-
1 npo3suiie COBBL.

Opna IJIaHEeTapHas TyMaHHOCTb, Xaitn 1357,
HaOmomamack B mpomecce  ¢opmupoBanus. (OnHa  Ha-
3pIBa€TCI TaKk IMOTOMY, 4TO 3T0 Ob1  1357-f  00B-
eKT B CIHUCKE HEOOBIYHBIX 3BE31, COCTaBJIIEHHOM
Kapnom  Xaitauem.) OHa  HaxomuTCs  NPUMEPHO B
18 000 cBeToBEIX JET OT HAac, B IOKHOM CO3BE3-
nun  XKeprBennuka.  Korma — XaiiHn ~— BmepBele  3ame-
THJI €e, OHAa BBIIAJENa Kak OOBbIYHAS ropsiyas 3Be3-
ma, HO B 1993 romy =Ha ¢ororpadum, IOITy4YEHHOH
C  KOCMHUYECKOro  Teneckoma  Xa0O06ma, cramo  BHJHO,
4ro oOHa cOpocWiga CBOM BHEUIHWE CIIOM U INpHOO-
penma  OONMK  IUIAaHETAPHOM  TyMaHHOCTH. dakruuec-
KM O3TOT TPOLECC MOT HadaTbCs MHOTO  THICSY  JIET
Haszal, HO HW3Iy4eHHe 3Be3Abl JIMIIb  HEJNaBHO  3ac-
TaBHJIO CBETUTHCS BHEIIIHUE obuaka Pa3peKeHHOT O
rasa.

KpaboBunnas TyMaHHOCTb SIBIISICTCA €IMHCTBEH-
HBIM 0CTaTKOM CBEPXHOBOM B CIIHCKE Mecse
(kctaTM, OHa HMAET TNOJ HOMepoM 1), HO ecTh Tak-
K€  pag  ra3oo0pasHbIX, MM  TalakTHYeCKHX,  TY-
MaHHocteil.  HambOonee  um3BectHa M.42 B co3Be3auu
Opuona, koTopas Haxoautcs B 1500 cBeTOBBIX  JieT
oT Hac U uMmeer guamMerp okomo 30  CBETOBBIX
JeT. OTO  «3BE3AHBIE  ACIAM», TI€ COACPKUTCI  MHOTO
OueHb  MOJOJBIX  3Be€37, €lle He  BCTYNMBUIMX  Ha
JIMHUIO I'maBHo MIOCIIEA0BATEIFHOCTH u Xa0THYHO
H3MEHSIOIINUX CBOIl Gieck.

Mbl  He MoxeM yBuaeThb uUeHTp M.42, HO uH)-
pakpacHoe n3JTydeHHe HE 3aJepKUBACTCS Belle-
CTBOM  TYMaHHOCTH, IIO3TOMYy MBI 3HaeM, 4YTO TIIy-
OOKO  BHYTpPM  HaxoIsiTcs  OYEHb  MAacCHBHBIE  MOJIO-
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Jble  3BE3JIbl, KOTOpbIE HENb3d YBHIETb B  ONTHYEC-
KHE TTPHOOPBI.

TymanHOCTH ~ CHSIIOT, TOTOMY YTO OHH  OCBella-
I0TCS  TOpSYMMHM  3Be3AaMH  M3HYTpM WJIM Ha  OKpau-
Hax. Hekoropsle = TyMaHHOCTH  CHSAIOT  TOJBKO  OTpa-
JKEHHBIM ~CBETOM, HO B JIpyTHX CIlydasXx O4YeHb TIO-
psude  3Be3Abl  MOHM3UPYIOT  BOJOPOA M 3aCTaBIISIIOT
€ro  HCIyCKaTh  CBETOBOE  M3JIy4€HHE; TaKhe  DMHC-
CHOHHBIE TYMaHHOCTH ellle Ha3bIBaroTcsi 3oHamMu H.I1.

TymaHHOCTB M.42 IIPEACTaBIAET coboii JMulb
Hauboiiee  SIPKYKD ~ 4YacTb ~ OTPOMHOTO  MOJIEKYJISIPHOTO
obmaxa, paccpesoTOUEHHOTO B obnactu co3Be3aAUA
OpuoHna. Cpenu JIpyrux 3aMETHBIX TyMaHHOCTEH
MOXHO Ha3BaThb Jlaryny M.8) u TpunuctTHUK
(M.20) B co3Besmuu  Crpenblla, a TaKke  TyMaH-
HOCTB, OKpPY>KaIOLIYIO HENPaBUWIBHYIO HNEPEMEHHYIO

Oty KopMBI B 10’)KHOM Heoe.
Ho npenmonokum, 49TOo psSaoM  HET 3Be3l, MOJC-

BCUYMBAIOIINX BCIICCTBO TYMAaHHOCTH. Yro TO]",Z[a?
OtBer 3aKJIFIOYaCTCsA B TOM, 4qTo TYMAaHHOCTb ocCTa-
HCTCA TeMHOfI, n €C MOJXHO 6yI[eT OIpCAC/IUTh

JIUIIE TI0 OTCYTCTBHIO CBETa (POHOBBIX 3BE3]I.

Hawubozee U3BECTHOHI u3 TEMHBIX TyMaHHOCTE!
SBIIIETCA  YTONbHBIH  Memok B co3pe3guu  FOxkHOro
Kpecra, KOTOpBIi  BBITTILAMT KAk  COBEPHOICHHO  0Oe3-
3BE3/IHBIN Y4acTOK (ectb JIAIb HECKOJIBKO O4YCHb
c1a0bIX (hOHOBBIX 3BE3/I, BBITJISIBIBAIOIIMX Hu3-3a
CIUTOITHOW YEPHOTHI).

Jpyrass TemMHassT ~ TyMaHHOCTb  BoO3j1€  AJIbHUTaka B
nosice  OpuonHa  u3BecTHa  moJ  HazBaHueM  KoHckast
lonmoBa, Tak kak ee¢ (opMa HAMOMHHACT  IlIAXMaT-
HOro KkoHsi. Ee oOdYeHp TpyaHO HAONIOAATh  BU3yallb-
HO, JaXe B MOIIHBIA  TeNecKom, HO JIerko  cdo-
TorpadupoBaTh, W OHa YETKO BBIgENsAeTCS Ha  (o-
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HE SpPKOM TyMaHHOCTH, OKpyxawumed ee. B cosses-
mquu  Jlebenss  MOXXKHO — BHAETb ~ TEMHBIE  «IIETH» B
Mnegnom  Ilyta, Takxke BBI3BaHHBIE  OOJNaKaMH  MEX-
3BE3/IHOT'O BEIIECTRA.

TemHple W  SgpKHE TYMaHHOCTH HHYEM HE  OTJIH-
YaloTCs, KpOME HaJiWuus WIH OTCYTCTBHSI 3Be3l, IOJ-
CBCUMBAIOIINX pa3pekeHHoe BEILIECTBO. Ecimmn ObI
MBI BEJIM  HAONMIOJCHUA ¢ Jpyrod dvactu [ amakTwkw,
To YrompHbIH Memok Mor OBl OKa3aTbCs SIPKAM, a
mMed OpuoHa —  TemMHBIM. lajmakThka  BelWKa U
MHOrooOpa3Ha, W MBI BHIUM JIMIIb OJHY M3 €€
rpaHei.



rNYBWUHbI BCENEHHOM

B osmoxy cBeToBOro 3arpsi3HeHHs €cTb MHOTO  JIO-
Jie,  KOTopble, JOJDKHO  OBITh, HHMKOTAa HE  BHe-
aga Mrneunsiit  Ilyte Bo Bcer  kpace. OH  KaxeTcs
OCOOCHHO  BENMYECTBEHHBIM Ha  (oOHE SICHOTO  TEMHO-
ro Heba w® OBUI M3BECTEGH eme Ha 3ape 4eloBeye-
CKOHM  HCTOpUHM; B  KaXJOH CTpaHe eCTb CBOM  JIe-
TEHJIbI O HEM.

Cop Bumpam TI'epmiens  BHepBble  pelImsl  OHpese-
JIUTH ¢opmy  TamakTkm W OcO3Hal, 4YTO  BUJ
neHTsl  Mumeynoro  Ilytm  3aBHCHT  OT  TEPCIEKTHBBHI
HaOmonennsi. OH  mpumen K  BeIBOLY, 4Yro [ amaktu-
Ka  JOJDKHa ~ uMeTb  (opMy  «pacKoloTOro  >KepHO-
Ba», 4qTo HC OYCHb JaJICKO oT HUCTHHBI, HO €C
pa3mep ObUI ~ YCTaHOBJICH  TOJBKO B 1917 roay,
korna Xapnoy Ilemm mpoBen  wW3MepeHMs Ha  rope
Yuncos.

Kaxk MBI yKe TOBOPHIIH, Connue HAXOAUTCS
mpuMepao B 30 000 cBeroBeIXx JeT oOT ueHrpa [a-
JakTHKA. Mpbl  Takke  3HaeM, 4Tto [amaktmka  Bpa-
maercs;  ConmHIe — coBepmiaeT  OAWH  TOJHBIA  000pOT
BOKpYr ee 1eHTpa 3a 225 000 000 smer, u »5TOT
MIEPUOJ] 4aCTO HAa3bIBAETCSI FATAKTHUECKUM T'OJIOM.
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77. [71YBUHbI BCE/IEHHOM

Onun rajJakTH4eCcKuil roj Haunboee Ppa3BUTBIMU
¢dopmamu  ku3HM  Ha  3emsie  Obumm  ampubum @ —
Jake  JWHO3aBpaM  emle  MPeACTOSNIO  MEpPeXUTh  I0-
py CBOETO pacugserTa. WutepecHo no(aHTa3upoBaTh
O TOM, Kakue YyciuoBus OynyT mapute Ha - 3emie
yepe3 OJUH rajJlakTHUeCKuil rof.

Mbr  He MoxkeM  Buaerb uUeHTp lamaktuku.  Mbl
3HaeM, TIJIe OH HaxOoAWTCI — 3a 3Be3JHBIMH  o0Ia-
KaMu B CO3BE3AUU Crpenbua,— HO «3Be3HAA
IOBIIBY, JIeXKallas Ha IMyTH, CKpbiBaeT ero. K cua-
CTBI0, €CTh JPYTUE METOJIbl UCCIETOBaHUH.

[T116 HE 3aJIepIKUBACT nH}ppaxpacHoe U3Iyde-
HHE W  PaJUOBOJIHBL, TO3TOMY MBI  MOXEM  KO€-4TO
y3HaTb O TOM, YTO MPOMCXOAUT B LeHTpe [lamak-
THKH. TaM  ecThb ~ MOIIHBIH  HWCTOYHHK  paJHOU3IY-
4yeHHsd, u3BecTHBIE  kak  Crpemeryr A, 4YTO  MOXeET
YKa3bIBaTh Ha CyILLIECTBOBaHHE MacCHBHOHI yepHOU
JIBIPBI, XOTS €ro HUCTHHHAs TMpHpoJa TOKa  OCTaeTcCs
Heu3BeCTHOW. B  nroboM ciiyyae, OH  HaxOIMTCS  COB-
ceM  psgoM ¢ (u3MYECKMM — LEHTPOM  Macc  Hamied
raJaKTUIeCKON CITUpaTH.

Msbr  3Haem, uyro [ajmakThka ~ MMEeT — CHHpANbHYIO
¢opmy. IlepBoe  moarBepxkIeHHe  3TOMy  OBUIO  TIO-
Jy4eHO C TIOMOIIBK  PaJHOacTPOHOMHMH  BCKOpe  IOC-
ne xoH1a Bropoit MupoBoii BOHHBI.

I[lo Tamaktuke paccestHBl — oOnaka  XOJOJHOTO  BO-

JI0pOJia, UCITyCKAIOUINE PaTUOU3ITyUYCHUE C JITMHON
BouHbI 21,1 canTHMeTpa. Pacnonoxxenune aTux 00-
JIaKOB MOATBEPKAAET HaJIMuue CIUPAIBHBIX pyka-
BOB, y Kpas OJHOIO M3 KOTOPBIX HAXOAUTCS  Halle
Connue. B »3ToM  Her  HHYEro  YIOUBUTENBHOIO, U
Hara INamaxTuxa HUYEM HE BBIJIENIACTCS cpenu
MUJUIMOHOB ~ CBOMX  mojobuii B OeckoHeuHoil  Bce-
JICHHO}1.
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Kak  ngameko  Bbl  MoOeTe  BUJETh  HEBOOPYKEH-
HeIM miazomM?  Ecnim  3amate  Takoit  Bompoc,  0oib-
IIMHCTBO  JIIOAIH  OTBETUT  «IOXKalyd, Ha  HECKOJb-
KO  MWIb», HO MpaBWwibHee Oymer ckazath: «Oko-
70 12 MWUIMOHOB  MWUIMOHOB  MWIIMOHOB  MUJIbY,
TaK Kak 3TO paccrosiHue o M.31, TlamakTuku
AHIpoMenpl,  HaxoislleWcs OT HAaC  Ha  PAacCTOSTHUM
mpuMepHO 2,2 MWIIMOHA CBETOBBIX JIET U SABJSIO-
miecs HaunOoee yaJeHHBIM 00BEKTOM, KOTOPBIit
MOXXHO  pa3iW4yuTh Oe3  TOMOMM  ONTHYCCKUX  MpHU-
6opoB. B Tedenme goOATOTO BpPEeMEHH €r0  HCTUHHAA
MPUPOJAA OCTABAJIACh HEU3BECTHOM.

TymanHocTH B  Katamore Mecbe JemsaTcss Ha  JIBE
YETKUE  KaTeropuH. Hekotopeie,  Takume, kak M.42
B co3Be3aun  OpuoHa, TMOXO0XKM  HAa  MacChl  MEX-
3BE3JHOTO0  rasza; Jpyrue, kak M.31, co3malor  BIe-
yaTJieHue MEX3BE3/IHBIX CUCTEM. Huxkro HE MOT
YTBEPKIATh c YBEPEHHOCTBIO, MPUHAICIKAT hioyt
3BE3MHBIC  TyMaHHOCTH  Mieunomy Ilytm wim  sBIS-
0TS HE3aBUCUMBIMU CUCTEMaMH, «3BE3THBIMHU
OCTpOBaMW»  Ha  ropa3go  OONBIIEM  PacCTOSHHUM  OT
Hac.

B 1845 romy Tpernii rpap Pocc ¢ momomibio
CBOETO CaMO/JIEIbHOTO 72-110iMOBOTO peduiekropa
B HPIAHJICKOM  3aMKe bupp  yBuaen, UYTo  MHOTHE
3BE3/IHBIC TYMaHHOCTHU HMEIOT CIIUPATIbHYIO thop-
My, XOTsl  Jpyrde  ObUIM  KPYTJIBIMH,  DJUTMITUYECKHU-
MH " Jaxe ACUMMETPUYHBIMH. Pazymeercs, OHH
3aMETHO  OTIMYAIACh OT Ta30BBIX  OOJAaKoB, HO  BCE
3aBHUCEIIO OT TOT0, KaK JJAJIEeKO OHU HAaXOJISATCS.

IIpobmema Obuta pemena B 1923 romy  Dxasu-
Hom  Xabb6mom, paboraBimmM co  100-AOWMOBBIM  Te-
JeckomoM Ha rope YwicoH. OH 3Han  3aKOHOMEp-
HOCTH MEPHOAMYCCKOTO H3MCHEHUs OJecka redeuns,
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17. [71Y6MHbI BCE/TEHHOM

YCTaHOBJIEHHbIE  paHee wmucc JleBuTrr, u  cTanm  uc-
KaTb IEepEMEHHBbIE  3BE3[bl OTOrO0  Kjlacca B HEKOTO-
peIx  choupamsax, Bkmouas M.31. OH Hamen wux u
HU3MEpUI HX HEPUOJIBL, 4TO MO3BOJIHIIO onpene-
mutk  paccrogHue. Cpa3dy kKe CTalO ACHO, 4YTO OHH
HE MOTryT mpuHauIexaTh  Hamed  [amaktuke.  XaO0n
ompenenun paccrosaue po MJ31 B 900 000 cBero-
BBIX JIET, XOTS B JalbHeimeM dTa 1[udpa 3aMeTHO
W3MEHWIAaCh B CTOPOHY YBEIMYEeHHs. OTO CTajlo  Of-
HUM M3  BEIMYAaWIIUX  OTKPHITMH B HCTOPHUH  acT-
pOHOMUH, HW3MEHUBIINUM HaIlu MpeCTaBICHUS 0
BcenenHnoi.

Or umem o TOM, 4YTO 3emisd SBIAETCA HE3HAUHUTEINb-
HOH IUIAHETOM B 0OBIYHOI Conaeynoi CUCTEME,
MBl NpUIUIM K HUAEe O TOM, 4YTo caM  MieuHslit
IlyTts SIBIISIETCSA HE3HAYUTEIIbHOU T"anaxTuxoi cpenu
MHOX€ECTBA APYTHX.

3aTreM mocienoBaid  HOBble OTKpbITHS. B 1952  ro-
1y Bamerep baage ¢ [OMOLIBIO  HEJABHO  IIOCTPO-
€HHOT'O 200-r011MOBOTO pedraexropa [Tanomapckoit
00cepBaTOpHH JI0Ka3al, YTO IPH PacyeTe MIKaJIbI
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uedenn Obu1a JIOITyIIIeHa omuoKa. CymecTtByeT
IBa  BHAAa  OOBIYHBIX  IEPEMEHHBIX  3Be3d,  IpHUYEM
OIMH TOpa3mo  spye Jgpyroro, u  Xabbn, mycTh W
HEYMBIIIUIEHHO, caenan HeNpaBUIIbHBIN BBIBO/I.
Ilepemennsle, KOTOpBIE OH n3yvai, TIpUHAJIeKA-
qM K Oomee MOIHOMY BHIY, W paccrosHue pgo la-
maktukd  M.31 o ero  pacyeraM  OBUIO  3HAYU-
TEIbHO  3aHMKEHO,  €ro  IPUIIIOCh  YBEIMYUTh  0O-
Jiee 4eM B JiBa pasa.

Cxonnple  ommOku  ObUIM  JIOMYIIEHBI HOpU  pacue-
T€ pacCToOsHUg [0 JApyrux rajaktuk. B oxHol  Ko-

pOTKOI CTaTbe, 01Ty OJTMKOBaHHOM Ha COBEL[aHUU
Koponesckoro aCTPOHOMHYECKOTO obuecTBa B
Jlonnoxe, baane XJIaJTHOKPOBHO YABOUII pa3Mepsl

BUIMMOM BceneHHoi.
Ho HumYTOo HE MOXET yMalWTh IICHHOCTH  padoT

Oneuna  XabbOua; UMCHHO  OH  TEpBBIA COBEPILII
BEJINKUH MPOPBIB. Bwmecre co CBOUM KOJUIET O
MubTOHOM XbIOMaCOHOM (koTOpBIi HayuHaj
CBOIO Kapbepy B Ka4yecTBe MOTOHIIUKA MYJIOB,
JIOCIY>KWJICST 10 TpUBpPaTHUKA, a 3aTeM IOAHSUICS  J0
paHra OJTHOTO n3 BENMYANIINX aCTPOHOMOB Ha
cBeTe) Xab6n COCTaBUII KJIacCU(PHKAIHIO BHEIITHUX
3BE3THBIX CHCTEM, OCHOBaHHYIO Ha nux dopme.
Crapsrii TePMUH «CTIApabHAS TYMaHHOCTB) OBLI
3aMeHeH «["amakTuKoi», a «TYMaHHOCTB) Tenepb

0003Hayaa ra3omneUieBoe 00IaKo.
Xab0m pazaciani TaJJaKTUKHU Ha IIATh TJIaBHBIX

KJIaCCOB. CHauaia LA cripanu, HEKOTOpPBIE u3
HHX ObLIU JeHCTBUTEIHLHO MIPEKPACHBIMU; JIETKO
MOHSATD, oyemy M.51 B MaJICHbKOM CO3BE31H
T'onuux IIcoB rnojxyuuia Ha3BaHHUE «BomoBopoT».

lamaktuka  M.31 TakKe  HMEeT  COHpalbHyl  ¢op-
My, HO pacHojoXeHa MOJ OCTPBIM YIJIOM K 3eM-
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17. [71Y6MHbI BCE/TEHHOM

Ie, mo3tomy 3¢ dekT BO MHOT'OM YTpaunBacTCs.
CymiecTByIOT pa3HO0Opa3HbIe TIO/Ipa3IeIeHUS oz
oykeamu A, B wu C. Cnompanum kimacca Sa  UMeIOT
XOpOIIOo c(hopMHpOBaHHbIE, IUIOTHO 3aKpy4eHHBIE
pykaBa, OTXOJSIIINE oT YETKOTO Aapa; CTIMpaH
kiaacca Sb  umeror Oomee  pacTAHYThle pyKaBa U HE
Takoe IUIOTHOE sA1po, a y chompaied  kiacca  Sc
aapa  ci1ab0  BBIpAXEHB, a  pykaBa  OYEeHb  JIAJIEKO
orcrosaTr apyr or japyra. Hama Tamakthka npunHaz-
JISKUT K KJaccy Sb.

vy CHHPAJIBHO-THHEWHBIX rajakTHuK pykaBa oT-
XOJST oT KOHIIOB «TIOTIEPEUHHBIY, TIPOX OIS H
yepe3  sApO; OHU  NoJpa3fensiioTcs Ha  kiaccel  SBa,
SBb u SBc. Duntuueckue — TalakTHKKM — HE  MpPO-
SIBJISIFOT MPU3HAKOB CHHPAIBHOTO CTPOCHHSI. Onn
BapbUpyIOTCS  OT Kkjacca E7  (CMJIBHO  YIUIOICHHEIE)
mo EO (mourm cdepuueckue W OYCHb IOXOXKHE Ha

11apoBbIC CKOILJIICHMUA, HO ropasao Ooiee MacCHB-
HBIC n C OOJIBLINM KOJIMYECTBOM 3B63,I[). u HaKo-
HCII, €CTh ACUMMCTPUYHBIC raJJaKTUuKH, HC HUMCIO-

M€ OTpPEJICICHHONW (OPMBI.
Hemme  cumraercs, wurto npumepHo 30%  rajakTuk

SIBJISIIOTCS CIIMpaJIbHBIMU, 60% UIANTHYESCKUMU Hu
10% aCUMMETPUYHBIMH, XOTS 3THU OILICHKH O4YeHb
NPUOIU3UTENBHBI.

Kaszamoch ~ €CTECTBEHHBIM  MpeAmonaratb, YTO  CIH-
palm  OJDKHBI ~ Pa3BHBAThCA B DJIUIAIICH, WA  Ha-
obopor, HO 3TO He coBcem Tak. Ckopee  Bcero,
OKOHYaTEeIbHAas dbopma  3aBHCUT oT NepBOHAYATLHON
MAacChI TOH Uy MHOM [ amakTuKu.

dopMa  CHOUpPANBHBIX  PYKaBOB  TOXE HE  OCTaeTcs
MOCTOSIHHOW. ~ «BONHBI ~ JaBJNICHUS»  MPOKATBIBAIOTCS IO
IJIOCKOCTA  CHUCTEMbI U CXXHMAalWT  BEIIECTBO,  CIIO-
coOCTBYss  (opMUpOBaHHMIO  3BE31; 3TO  O3HA4YaeT, uYTO
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B CIHpaIBHON lNanakTuke pykaBa OynmyT cylie-
CTBOBaTb BCerna, HO OHM He Bcerja OyInyT  HMMeETh
Takylo ke (opMy WIM HaxOAWThCI B TOM JK€ IIO-
JIOKEHUH.

UectHO roBOpsi, HeNb3sl  CKa3aTh, 4YTO  TaJlaKTHKU
SBISIFOTCS  JKUBOIMCHBIMM ~ OOBEKTaMHM  JUIS  BU3yalb-
HOrO  HaOJIONEeHWs, JaXe B MOIIHBIE  TEJECKOIIbI;
HawiydllMe  pe3yJbTaThl  JOCTUTaloTCs  npu  ¢ororpa-
(¢upoBaHMM WJIM C  TIOMOIIBIO  COBPEMEHHOTO  DJICKT-

POHHOTO 00opyI0BaHUsl. ITo KpaiHein Mepe, MBI
MOXX€M  BHJIETh, UYTO  TaJaKTUKH  COAEpkKAaT  BCEBO3-
MOXHBIC  OOBEKTBI,  3HAKOMBIE HaM MO  MIecYHOMY
Ilytu. Tam ecTb paccessHHblE M  IIapOBBIE  3BE3IAHbBIE
CKOIUJICHHUS], [JIaHEeTapHbIe u ra3onblIeBble TyMaH-
HOCTH, HOBBIE U TIEPEMEHHBIE 3BE3/IbI.

Bpewms oT BpEMEHU BCIIBIXUBAIOT CBEPXHOBBIE;
YyaoBHUIIIHAA cujia H3JIYyYCHUA II03BOJISICT BUJICTH ux
Jaxe Ha OTPOMHOM PACCTOSIHUH. B nocJieJHue
TOJIBI HEKOTOpPHBIE ACTPOHOMEBI-TTFOOUTEITN cOCpenoTo-

YUJIUCh HAa  OXOT€ 33 CBEPXHOBBIMM B  JIpyIMX ra-
JAKTUKaX M UMEIT  BHCUATVIONMA  TepeueHb  yc-
[IE€XOB B 9TOM 3aHSITHU.

Hama  Tamaktka  BXOAMT B TaKk  Ha3bIBaEMYIO
«TOKAJIbHYIO Tpymiy», BKJTIOYAIOIIY1O HECKOJIBKO
KPYIHBIX CHUCTeM UM Oolee JBYX JIECATKOB  CKOIUIe-
HUIl  MeHblIIero  pasMmepa. bmpkalimumMp K HaM  sB-
nsrorest  gBa MaremmaHoBeix  OOnaka  Ha  pacCTOSIHUU
MeHee 200 000  cBeTOBBIX  JIeT, KOTOpPBIE  MOXHO
H3y4aTh c GoupIon MOJJPOOHOCTHIO. Hewmnoro
Jlanbliie orcrour  M.31 B co3Be3AMH  AHApPOMENbI
u cupanb M.33 B co3Be3nuu TpeyronbHUKa.

3a mociemHMe  AecATh  JieT  OBUIO  OTKPHITO  emie
HECKOJIBKO CIMPAJIBHBIX rajakTHK, KOTOpBIE MoO-
TyT OpuUHAAIeXkaTb K  JIOKAIbHOM  rpymnme, HO  Ha-
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17. [71YBUHbI BCE/IEHHON

XOIATCS B 30HE IJIaBHOM IUIOCKOCTH Mneunoro
Iyt w®  ouyeHb  MJIOXO  pa3IMUUMBL, TaK  Kak  HX
3aTMEBaeT OJIeCK 3Be3/1 Hallel [ alakTHKH.

* Menkue  OpeNCTaBUTENM — JIOKAIBHOM  IPyNIBbl  SB-

JISIIOTCS HACTOSIIAMH KapJiauKaMu; HEKOTOpHBIE JINIIH
HEHAaMHOT'0 MPEBBIMIAIOT o pasmepy IapOBBIE
CKOIUICHHS U HE UMCIOT OTUYCTIMBON (POPMEI.

Bmmxaiimreit u3 BHEIITHUX KapJIMKOBBIX CUCTEM

SBIIIETC ~ CKOIUIEHMEe B co3Be3guu  CrTpenbla,  OTKpHI-
Ttoe B 1994 romy Pompuro Ubatoit u ero Kosuie-
ramu w3 KemOpmwmxa. OHO HaxoauTcs Ha  paccTos-
Hun npumepHo 80 000 cBeroBBIX J€T, HO paclo-
JIOXKEHO ¢  janbHed  cTopoHsl  lamaktuku, He  0o0-
nmee dyem B 50 000 cBeToBHIX JIeT OT €€ IIeHTpa.
Kak u MaremmanoBer OOnaka, OHO SBJISIETCSA  CITyTHH-
koM  Hamed  [amakTuku, HO B  OTJIWYME OT  HHUX
HoJIBEpraercs IPaBUTALIUOHHOMY pacnany u gyepes
HECKOJIbKO ~ COT€H  MWIIMOHOB  JIeT  OyAeT  IIorJiomie-
HO Hawel [anakTukoi.

JlokanbHas rpymmna CTaOWJIbHA, a lanakTuka
M.31 B  Hacrosmiee BpeMsl — NpHONMDKAeTcss K Hawm,
XOTs 93TO He Oyner mpopoipkarbess BedHo.  CTONKHO-
BEHUS MPOUCXONAT BpeMs OT BpPeMEHH, U C IOMO-

IBIO KOCMHYECKOTO TejecKona Xab0ma yIanaoch
O0HApYXUTh  yKa3aHWss HA  JBOMHYH  OpPUPOLY  sIpa
M.31 —  BO3MOJXHO, OCTATOK  MEHBIIEH  CHCTEMBbI,
a0CopOMpOBaHHOW B JaJCKOM  TPONUIOM,—  XOTA  3TO

BCEr0 JIMIIb HHTEpIpeTanusi, ¥ y Hac HET IIOJHOH
YBEPEHHOCTH.

3a mpemenamMu  JIOKaIbHOW  Tpynmbl  MbeI  OOHapy-
KHBaeM JpyTHe KpYIIHbIE CKOIUIEHUS rajJaKkTuK,
MHOT'H€ U3 KOTOPBIX Topa3/io Ooubliie Haliei.

CkorieHne B co3Be3auu  JleBBl  Ha  pacCTOSHUU
okomo 50 000 000 cBerToBBIX JIET COAEPXKUT MHOTO
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COTEH rajakTHK, BKJIIOYas THUTaHTCKYIO DILIUIITH-
YECKYI0 M.87, KOoTOpas TaKKe SIBIISICTCSI MOIIHBIM
HCTOYHUKOM PaIAOH3ITyYCHHUS (pagroacTpOHOMEI Ha-

3pIBalOT  ee  «oOwekT  Jleea  A»).  BosmoxHO,  uTO
CKOIUIeHMEe B co3Be3guu  JleBbl  sBISeTCS  CTYHHLEH
OIPOMHOTO KOJIM4YeCTBa CHCTEM, KOTOpoOe Has3bIBa-
eTcsd  JIOKabHBIM  CBEpXCKOIUIEHHMEM, HO  BC€  TpyI-
bl yAQIAIOTCS OT HAac MW JApyr OT Jpyra. OTO O3Ha-
qaeT, 4yTo BceneHHas B 1eoM paciupsiercs.

3agonro  mo  Toro, kak  XabOn  mpHCTYnHI K
pabore, CumbBectp Ciunep u3  JloysmioBckoit  00-

cepBaTOpUM  caenan  BakHoe  OTkpbithe. OH  OoOHa-
PYXKUII, 4T0, KpoMe CHUCTEM, COJICPKAIIIXCS B
MECTHOH rpymIe, BCE TaJTaKTHKU 00HAPYKUBAIOT

KpacHOe cMelleHne B  cBoeM cmekrpe. Ecmum  jmomy-
cTuTh, 4Yro 310 dddext J[ommepa, TO 3HAYMT, Tra-
JaKTUKW  pazberatorcss BO  Bcex  HampaieHusx.  Kor-
na  Xab0m  W3Mepuws  paccTOsiHMe,  CTalno  SCHO,  4TO
MBI HE  HaxoJuMcs B  TNPHUBWICTUPOBAHHOM  IIOJNOXeE-
HUHI u pacumpeHue JEHCTBUTENBHO MIPOUCXOTUT
MIOBCIOTY.

Hedennpr OKa3bIBAIOT OecrieHHYI0 MOMOILb npu
W3MEPEHWH  PAacCTOSHUM 10  ONM3KMX  TaJIaKTHK,  HO
KOraa Mbl HMMeeM Jeno ¢ Oonee  OTHAICHHBIMH — CH-
cTeMaMy, OTJEINIbHBIC epeMEHHbIE 3BE3/bI ClMBa-
IoTCst ¢ o0mmM  (QOHOM W TNPHUXOAWTCS HCKaThb  JIpy-
THe CpeiCcTBa.

Msbl  MOXEM  TONb30BaThCS ~ CBEPXTUraHTaMM,  HC-
X0l W3 TPEAINONOKEHHs, 4YTo Hauboiee spKHE 3Be3-
Jpl B JpPYrUX  TaJaKTMKax  MMEIT  INPUMEpPHO  Ta-
Kyl0  JK€  CBETUMOCTb, KaK  caMble  SIpKHE  3BE3Jbl
MineuHoro IIyTn. MoxHo TaKxke [I0Ib30BaThCs
CBEPXHOBBIMU 3Be3/1aMU. Ho B KOHIIE KOHIIOB
nake  Oylecka ~ CBEpXHOBOW  OKa3bIBae€TCS  HEJOCTATOY-
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HO, ¥ MbI BO3BpallaéMCsi K KPacHOMY  CMEIICHHIO.
Wzmepus CKOPOCTb ylaneHus, MOYKHO npuoIN3H-
TEJILHO  OLEHHTh  pPaccTosHUe. XOTS  34eCh  Henu30ex-
Hbl HETOYHOCTH, HaM MpPEJCTaBIIsieTCs, 4YTO  Hauboisee
OT/aJICHHBIE CHCTEMBI HaXOJIATCS Ha paccTostHUU
npuMepHo 13 MHJUIMapIoB  CBETOBBIX  JIET OT  Hac
W YyJOANsdIoTCs €O CKOPOCTBIO,  COCTaBisilomied — Ooiee
90% ckopocTu cBeTa.

Crnenyer  chmematb  omHO — mpenynpexaenue.  Heko-
TOpble  aCTPOHOMBI, O0COOEHHO XA ITOH Apm H  c3p
O®pen  Xoiln, cuuTarOT, 4TO  KPACHOE  CMEIIEHUE HE
SBISIETCSl  YUCTO  JIOTUIEPOBCKMM  3(ddexktoM U B HeM
MIPUCYTCTBYET  3HAYUTEIbHBIN JJIEMEHT, HE CBSI3aH-
HBII CO CKOPOCTBIO.

OTO  MHEHME OCHOBaHO HAa  JIIOOONMBITHOM  (akTe:
HEKOTOpbIE  CHUCTEMBI,  COCAMHEHHBIE  «MOCTaMH»  CBe-
TSIIET0Cs Marepuaa, KaxyTcs CBSI3aHHBIMHU apyr
c JPyTOM, OJTHaKO HUMEIOT COBEpILIEHHO pasHoe
KpacHOe  CMelleHHe B  CBOMX  cHekrpax. Ecim  ata
MHTEpIIpeTalysl IpaBWIbHAa, TO BCE pacyeTsl Uil  00-
JacTH  3a  TpenesiaMM  Hameil  coOctBeHHOM — [amak-
TUKH  HEJAOCTOBEPHBI W  MHOTME  U3JIIOOJEHHBIE  TEO-
pun NpHUIETCS MEPECMOTPETH 1100 OTBEPTHYTh.
I[loka uyro MBI OynemM  TIpHICPXKUBATBHCS  OQHIUAIB-
HOW TOYKM 3pEeHUs, HO B TIOyOMHE Jylld s CYHTAIO,
4yT0 Apn 1 X0 CO BpeMEHEM OKaXKyTCsl ITPABHI.

K 1963 romy paauoacTpoHOMHUS BBIIUIA Ha  Ie-
penoBbIe TIO3UIIHH. b COCTaBJICHBI KaTaJoru
UCTOYHHMKOB  DPaJMOM3Iy4eHHs, OCOOEHHO  MpH  ydac-
THUHM KEMOPHIKCKHX aCTPOHOMOB.

I'maBras  mpobnema  3akimiodanacb B OTOXK/IECTB-

JICHUN HCTOYHUKOB C ONITHYCCKUMU 06’beKTaMI/I; B
TC JHHU PaanoTECICCKOIIbI ObLIH JaJICKO HC TaKH-
MU TOYHBIMH, KakK ceigac. Ho npupoaa CHOBa
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mpunula  Ha  nomomp.  CumbHbli  uctounuk  3C-273
(273-i1  oOBEKT B  TpeTbeM  KEMOPHJDKCKOM  Karayo-
re) Obl BpemMeHHO 3akpeiT JIyHOW, W 3TO  MO3BO-

JIUITO OTIPE/ICITHUTh ero MIOJIOKCHHE c OoBIIoN
TOYHOCTBIO, OTOXK]ICCTBHB ero c One THO-TOIy 00
3Be3noi. Ilocine  w3yueHHs ee  ONTUYECKOIO  CIEKT-
pa, BBINIOJIHEHHOTI'O MaapreHom [ImuaTom B I1a-
JIOMapCKoi oOcepBaropun, ACTPOHOMBI HCTIBITAIIN
HacTosiIee MOTpsICEHUE:! 3C-273 ObLI COBCEM HE
3BE3/I0M, a 4eM-TO ropaszo bonee HEOOBIYHBIM.
Coextp BOOOIIE HE MIPUHAJIEKAT KaKoMy-JTH00

W3  M3BECTHBIX  3BE3JHBIX  KJIAcCOB M  OOHapyXUBaj
JINHUU BOZOpOJA Hapsny c OTPOMHBIM KpPaCHBbIM

CMCIICHUCM. 910 O3Hayalio, qTo 00BEKT OYCHb
OT)IaJ'IeHHLIﬁ n HEBCPOSATHO MOHIHLIﬁ; OJJTHaKO OH
BBITJIAOCT O4YCHb MAaJICHBKHUM. Kak MOXET TaKOM
HEOONBIION HNCTOYHHUK n3j1ydyaTb CTOJIBKO OHEP-

ran? Ecnu KpacHoe CMelIeHUE Jnaer HACTOSIIIHA
KIIOY K  pacCTOSIHMIO, TO  OTOT  TEpPBBIA  «KBazapy,
WIA  KBa3W3BE3AHBIH  00BEKT, ObUI  TOpazmo  Oosee
MOIIIHBIM, 4eM JIfo0ast 0ObIvHas ["amakTrka.

Bckope Obuin  OTKpBITHI  JpyrMe  KBazapbl, W  Te-
nepb WU3BECTHBI COTHH  TOJOOHBIX 00BEKTOB, XOTS
JAJIeK0O HE BCE OHM  SIBJIAIOTCS  HMCTOYHHKAMH  pPaaHo-
H3JTy4YECHUs. Her comHenuii, 4to 3TO sApa  OYEHb
AKTUBHBIX rajakTHK, BO3MOJKHO, YCHUJICHHBIE
CBEPXMAaCCUBHBIMU YEPHBIMU JBIpaMHu. He HCKITIO-
YEHO, YTO MHOTME€ TajJaKTUKU [pPOXOAST Yepe3  Bpe-
MEHHYIO CTaJIMIO0 KBa3apOB B CBOEH 3BOJIIOLUU.

Cpean  KBa3apoB  CYyIIECTBYET CBOsl  TIpajalus: Tak
Ha3bIBaAEMEBIE 00BEKTHI THUIIA BL-Amepuriist JIOBOJIb-
HO 3HAYHWTCIBHO  OTIMYAIOTCI IO  OOJMKYy OT  KBa-
3apoB, HO  ABJSAIOTCA  OYEHb  MOUIHBIMH  HCTOYHHKA-
MH paarou3yueHusl. Ectb Jlaxe MIPEATOJIOKEHHUS,
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YTO  BCE  KBa3apbl IpUHAAISkKAT K  OAHOMY  KJac-
CYy, a pa3nu4us 00yCIIOBIEHbI YITIOM HaOIIOICHUSL.
"KBasapel cusIOT Tak SpKO, 4YTO HUX MOXHO BHU-

JeTh,  Korja  OObIYHBIE  TaJlaKTUKW ~ WCYE3aloT,  Cllu-

Basick ¢ obmmM  ¢onoMm. MnHorma MBI momy4aem
MHOXKECTBEHHOE  HM300paXeHMe —  He  I0TOMYy,  4YTO
KBa3ap JEHCTBUTEIILHO COCTOMT u3 OTZAEJBHBIX

KOMIIOHCHTOB, a noTomy, 4qTo €ro CBCT mpoxXoauT
quepe3 raﬂaKTI/IKy, KOTOpas urpact POJib JIMH3bI n
BOCIIPOM3BOAUT HECKOJIBKO 06pa3013 OJHOTI'O u TOIro

&Ke KBazapa.

K YHUCITY MOJJOOHBIX (eHoMEHOB TIPUHAUICKUT
Tak  Ha3blBaéMBI  «IHCT  KJeBepa»,  KOIJAa  YeThIpe
obpaza KBazapa OKpYXaroT lanakTuky, co3Jiaro-
Iy o d3QQPEKT JUH3HL.

Bce sTt0  03Hauaer, 4YTO  TEHmEpb  Mbl  MOXEM
n3ydartb pacripeznenenue rajJakTUK BO BcenenHnoii.
[TepBoHauanbHBIE pe3yabpTaThl OKa3aJIUCh COBep-
IIEHHO HEOXHIaHHBIMH.

CymecTtByeT yeTKas KpynHoMmaciitaOHast CTPYK-
Typa CO «CTEHaMW» W  CBEPXCKOIUICHHSMH, a  Tak-
Ke OTPOMHBIMH MyCTOTaMH, rue JIUIIb u3penka
MOXHO BCTPETUTH 3BE3/HbIC OOBEKTHI. Ho €CTb
TaKxke OTpOMHOE KOJINYECTBO BEIIIECTBA, KOTOpoe

MBI HE BUAMM, H© O3TO CTaBUT HAC TMepel  OIHOU
W3  CcaMbIX  HACYIIHBIX  TpoOJIeM  COBPEMEHHOW  KOC-
Moyoruu.  Peur  wmaer o  mpobiaemMe  OTCYTCTBYIOMICH
MAacCChlI.

lanakThika TUma  Hamield — «Bpam@aercs, ©  OTICNb-
HbIE 3BE3/IBI JIBUOKYTCS BOKPYT IEHTpa CHUCTEMBL.
CornacHo  3akoHam  Keruiepa, Onm3kue  3Be3JbI  JIOJDK-
HBl  JBHTaThCs  OBICTpee  BCEro,  Hamogo0He  IUIaHET
ConHeyHOM  CHUCTEMBI, HO 3TOrO HE MPOUCXOJIUT, U
opOUTANBHBIC CKOpPOCTHU HE COBIIAIAIOT c Teope-

319



TATPUK MYP

TUYECKIMHU pacyeTamu. EnnncrBeHHbIN BBIBOJT 3a-
KJIIOYaeTcss B TOM, 4YTO OCHOBHas Macca [l amakTuku
HE  CcOCpeJOoTO4eHa B  LEHTPE CHCTEMBl U  CyIle-
CTBYET OrpoOMHOE KOJINYECTBO HEBUAUMOTO MaTe-
puaja. OT0  Takke  OOBSICHIET, IOYeMy  CKOIUICHHUE

raJlakKTHK COXpaHseT CBOU OTIEIbHBIE JJIEMEHTEI.
TaM  HEZOCTAaTOYHO  BUAWMOIO  BEIIECTBA, YTOOBI  OHH
6])IJ'II/I CTa6I/IJ'II)HI)IMI/I; CJICIOBATCIIbHO, MbI HMEECM
JeI0 € «TEMHBIM  BEHIECTBOM»  HEMOHSATHOM  mpH-
POIBI.

Belmo  gaxke  MOACYMTAHO,  4YTO  BHAMMBIA  Mare-
puan Bo  BceneHHOM —  MJIaHETHI,  3BE3[bI,  Traiak-
THKH W TaK Jajee - COCTaBIIIeT He 0ojee JecaTH

MPOICHTOB ~ o0mield  Maccel. Bce  ocraipHOe HE  TOJ-
JIaeTCsl OTNpeAETICHUIO.

Yro e 3T0 MoOxeT OvITh?  Bo3MoxHO, Macca
COCpeIoTOYEHA B 0eCUHCIICHHBIX YEPHBIX JbIpax?
Wnun  ectp TakWe cinaOble 3BE3JHBIC  CKOIUICHUS,  YTO
uX Hemp3s yBuaers? Mim  mpupoma  TeMHOro — Bele-
CcTBa COBEPILIEHHO qyKaa HaM u COBpPEMCHHBIC
mpubopsl HE B CWIAaX  3aperHCTPUPOBaTh  €ro  IpH-
cyrcteue? Iloka 49ro MBI He 3HaeM, HO mpobiema
npuodperaeT (GbyHIaMeHTaIbHOE 3HAYCHHE, Korja
MBI  TOJAXOAUM K  OOCYKICHHIO TMpPOILIOr0 H  Oyay-
1I€TO Bceenennoii. B 0COOCHHOCTH HaMm X04eTcs
3HaTh, OyJeT JIM  HBIHCNIHES  PACIIUPEHUE  TIPOJOI-
)KaTtbcsl J0  OCCKOHEYHOCTH, WM  OOIIed  Maccel  Bce
xKe JIOCTaTO4HO, 4TOOBI pacuupeHue KOr/1a-HUOY b
MpEeKpaTuiocb.  JTO  NOPUBOAUT HAC K  BOOPOCY O
IIPOUCXOXKIECHUU caMol BeeneHHOMU.

Ecte 1Ba  BO3MOXHBIX  oTBeTa. JInOo  Bcenennas
3apOoIMIIach B OTIpe/ICTICHHBIN MOMEHT BpPEMEHHU,
qubo oHa cymiectBoBama Bcerma. O0e 3T uAcH B
paBHOW Mepe TpPYAHBI i1 TMOHMMaHUsS. MBI HE MO-
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JKEM  TPEJCTaBUTh cebe MepuoJ, BpEeMEHH, He HUMe-
O Hayana, u TOYHO TaK xKe Oecrone3Ho
Jlake  TBITaThCAd  TOHSATh, KakuM  o0pa3oM  BEIIECTBO
obpeno ObITHE. Heomposepxumslit ¢baxr 3aKIII0Ya-
ercsi B TOM, 4YTO MBI CYIIECTBYeM, a 3HAuuT, aro-
MBI M MOJEKYJNbl, U3 KOTOPbIX COCTOMT BCE€  BO
Bcenennotii, JIOJIKHBI OTKYJ1a-TO IIPOUCXOIUTD. Ec-
I MBI TpUMeM Jpyroe  OOBSICHEHHE W  MPEIIoJo-
’KuM, 4to Bcenennas Hawamace ¢ bombmoro  B3pbl-
Ba okojo 15 MuwumMapmioB — JeT  Hazan, TO  HaMm

MIPHUIETCS 3a1aTh BOIIPOC, 4TO Ke MIPOUCXOTHIIO
paHbIIe. Ha 3TO MOXKHO JIAIIE OTBETHUTh, 4TO
€CIIM  BpeMs, TPOCTPAHCTBO M  BEIIECTBO  IOSBUIKCH
OJTHOBPEMCHHO, TO HHUKAKOTO «paHbBIIEH BOOOIIIE
He OBLIO.

JlaHHbIC ACTPOHOMHYECKHX HaO0JII0 ICHHIT CBH]IE-

TENBCTBYFOT HE B  MONB3y  CTa0wibHOW  BceneHHOM,
U ecid Mbl  HayHeM ¢ boasmoro  B3peiBa, TO 10
KpallHEeI ~ Mepe  MOXKE€M  BOCCTAaHOBUTb  BCHO  IOCIIE-
JI0BaTEJIbHOCTh COOBITHH, 3aKaHYMBas MOSIBJICHHEM
YeI0BEeKa Ha 3emie. Bcenennas poANIIacCh; OHa
Obula OYeHb MaJEHBKOW ¥  HEBEPOATHO ropsiueil. Mpbl
HE MOXKEM CKa3aTh, rae MIPOU30LIEI Bonbmoii
B3peiB, Tak Kak eciM  OPOCTPAHCTBO  OBUIO  CO3Ja-
HO B OJIHO MrHOBEHHME, TO OH MPOMU3OIIEN  BE3JeE.

Hauamoces  pacmmmpenne —  cHayaja  O4YeHb  OBICTpoe
(rak ~ Ha3pIBaeMbIii  NEpUOA  pa3oyBaHHs), a  3arem
Oomee  memieHHoe.  Temmeparypa — ymaysa, M3 Iep-

BHUYHOI'O BOJOpPOJa 06pa3OBaJ'II/ICI) CJIOKHBIC aTOMBI,
a Cco BpPEMCHCM 06pa3OBaJ'II/ICL TaJJaKTUYCCKHEC TYy-
MAaHHOCTH. 3arem IoCJICJOBAJIO q)OpMPIpOBaHI/Ie
3B€3, IUIAHET W — KoOrga pe€ib MUIACT O 3emne —
OpFaHH‘IeCKOﬁ JKU3HU.
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Cyns 1o  HBIHEIIHEH  CKOPOCTHM  PacIIMpEHMs, MBI
MOXEM IIOJCYUTATb, yto  bonbmoit  B3pbiB Ipou-
3omen ot 15 mo 20 wMwimmMapaoB JeT Hazal, € SB-
HBIM MIPEATIOYTEHUEM o OTHOILIEHHIO K nepBoit

OIICHKE. Crnabble  pagvoM3IydeHUs, noctynaronme K
HaM CO BCeX CTOpPOH, YKa3blBalOT Ha To, u4To (o-
HOBas TeMIepaTypa Bcenennoit COCTaBIISIET OKOJIO

Tpex  TrpaaycoB  Bbime  abcomotrHoro  Hyms  (-273°C,
camMas  HH3Kas  BO3MOXHas  Temmeparypa). Ilpeamorno-
JKUTENIBHO, OTO  SIBJISIETCST  NOCIACAHUM  3pUMBIM  MPOSIB-
JICHUEM Bonpmioro B3spriBa. Ecnu [I€pBOHAYaIbHO
Bcenennas  Hayanma — paciuMpsThCS  BO  BCEX  HampaBlie-
HUSX, TO  HENPOCTO  TOHATh, Kak  C(HOPMHPOBAIICH
rajJlakTukd, Ho B 1993  romy  conemualibHBI  30H
COBE, NpeAHa3HauYEeHHBII IS HUCCIIEIOBAHUS ¢oHo-
BBIX W3ITy4YeHuH, 3aperucTpupoBa crnabbie HepaB-
HOMEPHOCTH B HMX  pacHpeleicHWHM, © TakuM  oOpa-
30M OBUIO  YCTpaHCHO €me OIHO  KpYyImHOe  BO3pa-
’KeHUe MpoTuB Teopuu bonbiioro B3prisa.

Ilogxons k Bompocy O TOM, Kak HMEHHO TMpoO-
H30LLET bonpmon B3psis, MBI BBIHYKICHBI npu-
3HATh cBOE MOJIHOE HEBEKECTBO, Tak  Kak BCE
OObIYHBIC  3aKOHBI  (pU3WKM B  JaHHOM  CIy4ae  yT-
paunBaroT cwiy. Sl Kak-TO CpaBHMJI 3TO C  TIOJO-
KEHUEM pazyMHOTO BHE3EMHOT'O CYIIIECTBA, noce-
TUBIIETO  3€MJII0 C  KOPOTKMM  BU3UTOM M B  Te-
YeHHE noJrydaca HAOJTIOAAOIIETO 3a O’KMBJICHHOU
ynuneid.  CymiectBo  BUAUT  MJAQJCHIEB, JETei, B3poc-
JIX M TOXWIBIX  Jroged. Ecnum  oHO  gocTaTo4yHO
YMHOE, TO TIOWMET, 4TO MJIaJeHel] CTaHOBUTCS  pe-
OeHKOM, a peOeHOK  B3pOCHBIM  YEJOBEKOM, M  CMO-

KET OIpeNIeITUTh LUKIT pa3BUTHA YeJIoBeKa, HO
ecnd  KTO-HHUOyAb  HE  pacCKakeT €My O  pealHsix
YENOBEYCCKOH  JKHU3HH, OHO  HHUKOrIa  HE  Y3HaerT,
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KakuM o00pa3oM JeTH TMOSIBISIIOTCS Ha CBET. B KocMo-
JIOTUU HalIUM «MIIaJCHLEM» SBIIIETCA Bonpmoit
B3psiB.

Msl  He 3HaeM, OyIeT /M  pacHIUpeHHE MHpPOJOi-
KaTbCsl 10  OECKOHEYHOCTH WM  CMEHHUTCS  C)KaTHEM.
31eck MBI CHOBa BO3BpallaeMcsi K BOINPOCY O  Cpel-

Hel IJIOTHOCTH BEILECTBA BO Bcenennoii. Ecmn
Macca MIPEBOCXOAUT OIPENIENEHHYIO KPUTHUYECKYIO
BEJIMYHHY, pacuupeHue MIPEKPATHTCS, raJakTUKU
CHOBa HAuHyT cOmmKarbcs; rue-to  uepes 80  mmi-
JIMapIoB IeT MIPOU30UJET HOBBII Bonpmoit
B3peiB, w® 1wmka nosropurcs. Ecim  obmield  macchl
HEJ0CTAaTOYHO, TO paciupeHue Oyner hildig

JKaTbCs 7O TEeX TMOp, IOKa BCe TPYMIbl  TalaKTUK
HE yTpaTAT KOHTakT Jpyr c¢ japyroMm. llpu mnepBom
cueHapun  BceneHHass — HamoMUHAaeT Yackl C  PEryJsip-
HOU 3aBOJKOHN MIPYKUHBL; npu BTOPOM ClieHapUu
oHa  Oojpllle  TOXO0XXKa HAa  Yachl, 3aBEJCHHBIC  OIUH
pas, KOTOpblE B KOHIIC KOHIIOB  JIOJDKHBI oyayT
OCTaHOBUTHCH.

Mbl  uCHBITBIBaEM  CXOJHBIE  TPYIHOCTHM TpU  OI-
peneneHun (haxTHIECKOrO pasmepa Bcenennoil. SB-
JseTrcss M OHa KoHeyHoM? W Bce ke y Hac ecTb
OlHa TYTeBOAHAas HUTb. Eciu mpaBwiIo «4eM  JAallb-
e, TeM ObICTpEEY» COOTBETCTBYET JICHCTBUTEIIBHO-
CTM, TO Mbl HPHUXOJUM K PACCTOSHUIO, KOTJa CHC-
TeMa yJamsieTcs OT Hac CO CKOpOCTbIO cBera. Tor-
1a Mbl HHMKaK HE MOXEM BHUIETh €€ U aBTOMATHU-
YECKHU MPUXOJIUM K  TpaHHIle HaOr01aeMoit Bce-
JIGHHOM, XOTA He  o0s3arenbHO-BeeleHHONH B ILIETIOM.

BeposTHo, MOTPaHUYHOE paccrosiHue COCTAaBJISAET
okoso 15 MwumapnoB  cBeroBeIx Jjer. EcTe  Hagex-
na, qTO0 YCOBEPILIEHCTBOBAHHBIHN KOCMHUYECKHH Te-

JICCKOIL Xabbia CMOXKET BBIBCCTHU Hac 3a BHCIIHHUC
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mpefensl, HO TOKa OCTaeTcs JIMIIb XAaTb U CTPO-
UTh JOTA/IKH.

B 1994 rony rtemeckon Xab6ma  mpemoctaBui B
pacnopsxeHue YYEHBIX JIOBOJIBHO YAUBUTENIBHYIO
uHdopmanuo.  OveHb  TOYHOE  HW3MEPEHHUE  PACCTOSHHUS
no Tlamaktuku M. 100 B ckomneHun  JleBbl, BMecTe
¢ uHpopMammeili O ee CKOpOCTH  yOeraHusi, yKasbl-
BaeT Ha TO, u4To bompmoil B3pelB Mor mnpousoiitu
TIO3XKeE, qeM MPEAIONIaragoch. B TaKoM cirydae
Bo3pacT BcemenHoit cocraBnser MeHee 12 mummmap-
noB ndeT. Ecmm 3T0 BepHO, TO BO3pacT CcaMbIX CTa-
pBIX  3Be3J] HE JOJDKEH IpeBblIaTh 3Ty 1muppy —
BeAb eIBa JM  JOMyCTMMO  THojaraTb, 4TO  3Be3ja
MoxeT ObITh  crapme Bceenennoit. Kak 0Ob1 TO HHM
Obuto, HamM 3HaHMA 00 HBomouMH  BceeneHHoit  sB-
JISFOTCS elle JajeKo He MOJHBIMH.

Mbl  mpoumM  JOATMA  MyTh € TeX  IOp,  Kak
3emiss  cuuTa’mack  IIeHTpoM  BcenenHod, a He6o co
BCEMHU €ro 4yyaecamMu — OOXECTBEHHBIM  OJlarojesHu-
eM s d4enmoBeuectBa. OgHako MBI 0 CHX  IIOp
cnabo  opueHTHpyeMcs B (yHIAMEHTAIBHBIX  BOIPO-
cax W HE MOXEM TIpeTeH/]oBaThb Ha TO, 4YTO JIOOH-
JUch  OoNBIIOrO  Tporpecca B INIOHUMaHWUM  CaMoOW
BAXKHOH po0emMsl, WA npo0JIeMbl TBopeHus.
Bo3moxxHo, Kora-HHuOYyIb MBI HaliIeM OTBET.



B BYYLLEE

B 1991 ronmy B DbysHoc-Alipece cocTosnack IeHe-
panbHast accamouest Mek1yHapoTHOTO aCTpOHOMHYE-
CKOTO  COI03a, KOTOPBIM  SIBISIETCS  TJIaBHBIM  KOODPJIH-
HUPYIOHIUM OpraHom MHUPOBOM aCTPOHOMMH. OpnHo
COBEIIaHWE  MpPHBJIEKIO K  ceOe  IOBBIIEHHBIH  WH-
Tepec: Tam o0cyxanachk BO3MOXKHOCTb CYILECTBO-
BaHWsS  BHE3EMHOro pasyma. BosmoxHO 1M 23T0, W
4TO HaM  CJEAYeT  NPEANpHUHATh, €CIM MBI HaijeMm
Kakue-1100 JIoKa3aTeabCcTBa? B KOHIIE KOHI[OB,
ConHile  sBIseTCS  OOBIYHOM  3BE3J0H, OJHOM U3 CTa
MWUIMApAOB  TOJbKO B  Hamed [amaktmke, u  Bepa
B YHHUKaJBbHOCTH KM3HM HE corjacyercss ¢ TpeOoa-
HUsIMA ~ Joruku. Ho  He  cToMT  Jenmarh  MOCHENIHBIX
BBIBOJIOB: CHayajia Hy»KHO pa3o0paThcs, KaKylo
(opMy BOOOIIIE MOXKET IPUHSITH BHE3EMHAsI )KU3Hb.

He nperennmys ©Ha  miybokne — TO3HaHUS  CaMoro
"(heHOMEHa KHU3HN", MBI JOBOJIBHO MHOT'O 3HaEM
0 KayecTBax  opraHudyeckoro  BemecrtBa.  Cuuraercs,
YTO €ro OCHOBHBIM  HMHIPEIUEHTOM  SBISIETCS  YIJIEpO[,
Tak Kak JIMIb  aroM  yriiepoja  oOnamaeT  Crocoo-
HOCTbIO ~ 00Opa3oBbIBaTH  CBSI3M C  JAPYITMMH  aTOMaMmu
u (dbopMupoBath GosbIue, CIIO’KHBIE MOJICKYJIBI,
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HEoOX0oaANMbIE s BO3HHUKHOBEHUS JKHU3HU. Ennn-
CTBEHHBIM  BO3MOXHBIM  CONEPHUKOM  SIBJIFETCS  KpeM-
HUH, HO OH MeHee O(PPEKTUBEH, ©  BEPOSITHOCTH

BO3HUKHOBCHHU JKHU3HU Ha erMHHﬁOpFaHH‘IeCKOﬁ
OCHOBEC MMpeACTaBIIACTCA MaﬂOBepOHTHOﬁ. Takum 00-
pa3om, MbI BIIpaBe MMpeaAnoJIOXKUTD, 4qTo KU3HBb,

rne Obl OHa HH 33apoJWiach, JOJDKHA HWMETh  yIJie-
poaHyro  ocHoBy. Ecim 31O HeBepHO, TO  TOYTH
BCC  TOJIOKCHWS ~ COBPEMCHHOW  HAyKH  TOXE  OIIU-
OOYHBI, @ C STHUM MaJI0 KTO MOXKET COTJIACUTHCSL.

Ecnn  mnnanera, rmoxoxas Ha  3eMil0,  Bpamiaercs
BOKpPYr  3Be3mbl, moxoxed  Ha  ComHile, TO  TaM
BIIOJIHE  MOXXET  BO3HUKHYTh  JKH3Hb  3E€MHOTO  THIIA;
€CIIM  DJBOJIIOLMSI ~ TaM  IPOUCXOJHWia 1O  CXOJHOMY
CIICHAPHIO, TO  TOSBISCTCS  BEPOATHOCTh  KOHTAKTa  C
BHE3EMHBIM Pa3yMOM.

Ipu HBIHCIITHEM COCTOSIHUH TEXHOJIOTUH MEX-
3BE3IHBIC  IYTCHICCTBHUS  SIBIIIOTCS  JICJIOM  OTJAJCH-
Horo Oymymero, a Korgja MBI HAauyWHAeM  pacCyk-

JaTb (6] TaKuX yCTpOﬁCTBaX, KakK «MECK3BC3IHBIC
Bparay, runeprnpoCcTpaHCTBECHHLIC JABUTIaTCIIN u TC-
JicnopTanuys, TO BCTyIlacM B aapcTBO Haquoﬁ
(1)aHTaCTI/IKI/I. HOSTOMy, €ClIn MbI XOTHUM YCTAaHOBUTH
KOHTaKT C Apyrummn OUBUIIN3alIUAMMU, CANHCTBCH-

HBIM BO3MO>KXHBIM CII0co00M 6y,£[€T paauo, TakK KaxKk
PaaguOBOJIHBL — 9TO QJICKTPOMArHuTHLIC BI/16paIII/II/I,

PpacpoCTpaHSIOIINECS CO CKOPOCTBIO CBETA.

IlepBas cepbe3Has TMIOTIBITKA Obuta TIpEATIPUHS-
Ta B 1960 romy acrpoHoMamu U3  oOcepBaTOpUH
I'pun-bank B 3anmagnoii  Bupmkuauu. C  noMOIIBIO
MOIIHOTO  PaAHMOTEJIECKONa  OHM  TNPOCIHYNIMBAIA  pa-
JIUOBOJIHBI Ha JUIMHE 21,1 CaHTUMETpA, HaJleACh
3aperucTpUpoOBaTh peryispHble CUTHAJbI HCKYyCCT-
BEHHOTO  NPOUCXOXJEHMs. OJTa  JUIMHA  BOJHBI  OblIa
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18. BBY/IVILIEE

BEIOpaHa  MOTOMY, YTO Ha TaKOW  dacToTe  W3JIyda-
0T o0jaka XOJOJHOTO  Bogopona B Hamed [ amak-
THUKE, MIpUBJIEKAIOLIUE ocoboe BHHUMAaHUE paauoac-
TPOHOMOB, TA€ OBl OHM HH HaxoAWwmuch. He yau-
BUTCJIBHO, qTO rnepBas IIOIIbITKA HEC IpuBeCia K 10~
JIO)KUTEIIbHOMY pe3yJbrary, u SKCIEPUMEHT ObLI
IpepBaH;  CJIEAYIIIME  IONBITKM  TOXKE€  HE  yBEHUa-
JINCh ycruexom. OJIHaKO XOTs HIaHChI IIPUHATH BHC-
3eMHOE  COOOIIeHHE OYEeHb Mallbl, OHHM BCE IJK€ HE
PaBHBI HYJIIO.

Bo-nepBbix, HY>KHO peLNTE, rae HCKATh. Y051
3HaEM O CYIIECTBOBAaHMM 3BE3], CBSI3aHHBIX C  oOIa-
KaMH  XOJIOAHOTO  MaTepuana, M3  KOTOPOTO  MOTYT
o0pazoBaThCs TUIAHETHBIC CHCTEMBI. Bera  sBisercs
omHOit w3  Takux  3Be3ny, Domamerayr —  npyrow,
HO 00c OHU OeJble U TOpsIYHe.

CambiM MHOT'000€Ia0IIIM KaH/U1aTOM Ka)eTcst
bera JKusonucua, rae obnaka XOJIOAHOTO BeIe-
CTBa ObuTH Jlaxe cdororpadupoBaHbL. Ho bera

’Kusonucna  HaxomuTcss B 78  CBETOBBIX  rojax  OT
Hac, W  HYXHO  WCKaTh  3Be3qy, Tropasgo  Oosblie
MOX0Ky10 Ha Hamte ConHIe.

Torma  mByms OmKal MK KaHJauaTaMu OKa-
spiBatotcst Tay Kura wm  Oncunon  Opupmana.  OGe
3B€3bl pacmoioxkeHel B 11 cBeTOBBIX rojax oOT Hac.
OHn HemHOro Menesme u  xonoaHee, dveM ComHue,
HO SBISIOTCS TNOAXOMAINEH IeNbl0 AN TEepBOH  Cepb-
€3HOM HCCIIe10BaTeIbCKON MPOTrPaMMBI.

Y Hac HeET JO0Ka3aTeJbCTB, YTO TaM  CYIIECTBY-
IOT IUIAaHETHBIE CHCTEMbI, HO... Io4eMy ©Obl W  Her?
To, uro mnpomsommo ¢  CosHIeM, BIOJHE  MOIJIO
mpousoWTd u ¢ ApyruMu  3Be3jamu.  Korma M
cuntanu, urto IwiaHetel ~ ConHe4yHoW — cucTeMbl  cop-
MHUPOBAIUCH u3 ra30BOro obuaka, OTJENUBIIIErOCs
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TATPUK MyP

or ComHlla TOJ  BO3ACUCTBHEM  ONyXJaromied  3Be3-

JTBI, CYIIIECTBOBAaHHUE JIpYyTHX TUTAaHETHBIX cucTeM
Obut0  Tox  OONBIIMM ~ BONPOCOM,  ITOCKOJIBKY  3BE3JIBI
OYeHb penko cOmmkalwTcs Jpyr € JIpyroM — IO
Kkpaiineli Mepe, B Hamed dactu [amaktuku. Ho  Te-
mepb, Korja — Mbl  pa3paboTald  TEOPUI0  COJIHEYHOH
TyMaHHOCTH,  €CTb ~ BCE  OCHOBAaHUS  I[ojJaratb,  4TO

MHOT'HE 3BE3/1bI MOTyT HUMCTb CO6CTBeHHLIe IIa-
HETHBIE  CHCTEMBL. JTa TOYKa 3peHHs Obula  TOAK-
permiena B 1983  romy  wmHQpoOpManmeil,  mNOIy4YEHHOH
¢ IRAS  («mH(ppakpacHOTO  aCTPOHOMHYECKOTO  CIYT-
HUKaY), OTIpEIeTHUBIIIETO 6ob1I0e YHCIIO 3BE37,
OKPYXECHHBIX XOJIOJJHBIMHU ra30BbIMHU 00JIaKaMH.

Korma peusr 3axomuT O TIpHeMe WIM  Iiepejiaye
coo0IIeHHH, €JMHCTBEHHOM BO3MOKHOM mporexypoi
SIBIISIETCS UCIIOJIb30BaHKE MaTeMaTH4eCcKOro SI3BIKA.
Mbl  He u300peny  MaTeMaTuky, a JHMIIb  OTKPBUIK
ee, U  MareMaTHYecKHe 3aKOHBl  yHHBepcalbHBL.  Ec-
JM MBI TMOJYYMM  JOCTaTOYHO  PUTMHYHBIA  CHTHal,
yroOBl HE COMHEBaTbCs B €ro  HCKYCCTBEHHOM  IIpO-
UCXOXJEHWH, y Hac  Oyzaer  HeoOXoaumoe  JoKasza-
TEJILCTBO.

Cepbe3Hoii  mpoOyiemodd  siBIsieTcss  Hem3OexkHas — 3a-
nepxka Bo  BpemeHun. CkaxeM, €CIM  MBl  IIOLUIEM
coobmenne k Tay Kwra B 1995 romy, TO OHO
qocturier uemn B 2006 roxy. Hexons w3 mpenmno-
JIOXKEHHUS, 4TO BHE3EMHOMH panroacTpoHOM yCIIbI-
LIAT coo01eHne u HEMEJICHHO MONIIIET  OTBET,
Mbl momyunM ero B 2017 romy, w® oOmas 3ajepik-
ka cocraBuT 22 roma. K coxajgeHuro, MBI  HHYETO
HE MOXEM C 3THUM TOJIeNaTh.

Beerma  cymecTtByer  BepoOSTHOCTH ~ TOTO, 4YTO  HMHAs
LUBHIIM3ALHS oBIaelna HCKYCCTBOM MEX3BE3IHBIX
MyTeIeCTBUH W €e  MNPEACTaBUTENd  MOTYT  HaHECTH
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18. BBY/IVILIEE

HaM Bm3UT. Jlo cux mop HET HU Maledlmux Jo-
Ka3aTeJbCTB  TOTO, 4YTO O9TO YK€ CIYyYWIOCh, W MBI
HE  MOXEM  BCepbe3  paccMaTpuBaTh  IOBAJbHOE  YB-
JICUEHUE «JICTAIOIUMU TapenKamMmuy, OXBaTHUBIIIEE
3anajHple  CTpaHbl  HayuHas C  KOHIA 1940-x  ro-

JOB, HO HOILO6HLIG KOHTAaKThI HCJIb35 HUCKJIIOUUTH
IIOJIHOCTBIO. Ecnu 3TO Korja-Huoyab MIPOU30HIET,
y HacC HeT TpHYMH JUIs  OECHOKOWCTBa, TaKk  Kak
nrobast LUBUIIM3ALMS, JIOCTaTOYHO pas3BuTas JUIs
MEX3BE3[IHBIX  IYTENIECTBUH, JOaBHO 3abymer Tpo  Ta-
KHe  JEeTCKMe  IIajJoCTH, KaKk BOMHAa M arpeccus.

OTKpOBEHHO  TOBOps, 5 OBl  TOJNILKO  IPHUBETCTBOBAI
Takoil Bu3uT. S BHOJIHE yBepeH, UTO HHas  IUBU-
au3anus  Morjga  Obl  mepenatb  HaM  3HaHMS  HE  TOJb-
KO O MHUp€, HO M O caMuX ceoe.

B T"anakTuke MOTYT CYLIECTBOBATh BCEBO3MOX-

HBIC UBUIIN3AIINH, oT KYJIBTYP KaMEHHOTO BEKa
JI0  JApeBHUX  pac, Jalleko  ONepeAuBIIMX  HAcC B
TEXHOJIOTUYECKOM U HPABCTBEHHOM  OTHOweHWH.  Mo-

ryT  OBITH U MEpTBBIC,  PAOUOAKTHUBHBIC  IUIAHETEHI,
YbH obuTarenu JIaBHO UCTpeOmIH Jpyr zpyra.

HaM OoCTacTCAa JIMIIb HaJACATHCA, qTO TakKasa Cy[[]:.-
0a HEe TIOCTUrHET 3eMIIl0 1[0  Hamed  coOCTBEHHOMU

TJIYIIOCTH.
W  HakoHen, YTO MOXHO CKa3aTb O  BO3MOXHO-
CTH 3K30TUYCCKUX Iy TENIEeCTBU, JUIs KOTOPBIX

CKOpPOCTb CBCTa HC SABIIACTCA HEMPCOAO0JIMMbIM mnpe-
IISITCTBUEM? B HaCcToAlICe BpEMs MBI HC UMCEM
npeaAcCTaBJICHUA, KaxKk 9TO MOXECT MMPOUCXOOUTh. JIJ'IH

aToro  moTpedyercs  (QyHAaMEHTANbHBIA  OPOPBIB, KO-
TOPBIA ~ MOXET  TNPOM3OHTH B 0003pHUMOM  OyayuieM
6o BOOOIIIE HUKOTZAa  HE MPOU30HIET. Msuoro

cMenbIx  upeit w3 obmactm  HayyHOH  aHTacTHKM
BITOCJIEACTBUH HOAKPEIISIIOCh HAYYHBIMH (DaKTaMu;
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TATPUK MyP

U CTOMT 3aMeTUTh, 4YTO PAagU0 U  TEJNeBHAEHHE IIO-
Ka3aJIUCh Obl  umcTemIen BBITyMKOH BO BpeMeHa
pasrpoma HCTIAaHCKOH ApmMasbl. Opnnaxo ceiiuac
Jo0bIe paccyXJaeHus 0 MOJOOHBIX My TEIIeCTBUAX
MNPEACTABISAIOTCS  HE  TOJBKO  OECHOYBEHHBIMH, HO H
JIOBOJIbHO OECCMBICIICHHBIMH.

Hemnorue  acTtpoHOMBl 10 CHX IOp  yTBEpXKJa-
0T, 4YTO  UeJOBEUYECTBO yHHMKAIbHO U  BO  Bcenen-
HOM HET HUKaKOH JIpyTroit JKU3HU. BosmorkHo,
OHM MpaBbl, HO s B 3ToM coMmHeBaock. C  Moei
TOYKM 3pEHHUs, BIIOJIHE BO3MOXHO, UYTO B 3TOT ca-
MBI MOMEHT TIe-To B Tl'anaktuke €CThb aBTOD,
KOTOPBI  pasMbIIUIIET  HAJX TOW Jke  MpobieMod
3aJaeTcd  BONPOCOM,  MOXET JIM  CYyIIeCTBOBaTh  pa-
3yMHass ~ KM3Hb  Ha  IUIaHeTe,  Bpallamoleiics  BOKpYT
KENTOrO KapJINKOBOTO CBETHIIA, H3BECTHOTO HaMm
o Ha3BaHueM ComHIe.



[MoBepxHocTb HenTyHa, ¢ BonblwMM TEMHBIM NATHOM.
CHumok caenaH «Bosmxkepom-2» B 1989 r.
¢ pacctosHus 2 800 000 km



MoBepxHOCTb JlyHblI.
Ha cHumke, cgenaHHOM acTpoHaBTamy  «AnonnoHa-17», Mox-
HO BWAETb NyHHbIM Besgexod. [oktop XappucoH LWwmuTtT ycTa-
HaBnuBaeT ALSEP (aBTOHOMHbI KOMMMEKT AN WUCCrefoBaHus

TNYHHOW NOBEPXHOCTH)

MoBepxHocTb BeHephbl.
CHUMOK cOenaH COBETCKMM KOCMUYECKMM 30HAOM «BeHepa-13»
B MapTe 1982 r. Ha doTorpadpum BMAHaA 4YacTb CrycKaemoro

annapara



3anyck opbutanbHoro Teneckona Xabbna
¢ 6opTa KOCMUYECKOro YerHoKa,
25 anpensa 1990 r.



JNyHa, 5 yacoB Ao nonHonyHuA.
®omoepagpusi kommaHdepa I". P. Xamgpunda

AHrno-aBCTpanvMmucKUm Terneckon

B Canpg-Cnpunr (wtat HoBbin
OxHBIN Yanbc, ABcTpanus)

Cc AnameTpoM 3epkana 389 aronmoB.
®omoepagpus lNampuka Mypa



MocapoyHbIi Mogynb «BukuHra-1» Ha Mapce.
BruaoHa mexaHuuveckas «pyka» 1 KOBLU A1st
oTbopa npob

Bonbliaa TymaHHocTb B cose3gum OpuoHa (M.42).
CHumok lNanomapckol o6cepeamopuu



[MoBepxHOCTb TpuTOHA B 061ACTV NONAPHOW LUAMKW.
CHumok cOeniaH «Bosidxepom-2» 8 1989 a.



CatypH.
CHuMOK cdeflaH ¢ KOCMUYECKO20 mesieckorna
Xabbna

Kynona o6cepBatopun Ha rope MayHa-Kea. WHdpakpacHbin
Teneckon CoegnHenHoro KoponesctBa (UKIRT) Ha nepegHem
nnaHe n 88-410MMOBbIV pednekTop.

®omoepagpus lNampuka Mypa, 1990 e.



CTapT ConHe4Horo NonspHoro 3oHga «Ynucey», 6 oktaopsa 1990 r.
gomozpacpusi lNampuka Mypa



MPUNOKEHNA



MMPHUJIOXEHMUE 1

CBEJEHUS O ITNIAHETAX

MnaHeta CpepHee Op6urtanb- [epuop ocesoro HaknoH

paccTosiHMe  HbIi BpaLleHus ocu,

oT ConHua, nepvoa rpagychbl

MITH MUIb
Mepkypuit 36 88 nmueit 58,6 nHs 2
Benepa 67 224,77 nust 243 nust 178
Semis 93 365,2 nHs 23 4 56 MuUH 23,4
Mapc 141,5 687 nueit 24 4 37 MuH 24
IOnuTep 483 11,9 rona 9 4 50 mun 3
Carypu 886 29,5 rona 10 u 14 Mun 26
Ypan 1783 84 rona 17 4 14 Mun 98
Hentyn 2793 164,8 ronga 16 u 07 MuH 29
[Tnyton 3666 247,7 rona 6 nHeit 9 u 122
MnaHeta AkcueHTpucuter HaknoH BenuunHa Konuuyectso

opouUThLI opouThI, CNyTHUKOB
rpagycsl

Mepkypuit 0,206 7,0 -1,9 0
Benepa 0,007 3,4 -4.4 0
3emirs 0,017 0 — 1
Mapc 0,093 1,9 -2,8 2
IOnurep 0,048 1,3 -2,6 16
Carypu 0,056 2,5 -0,3 18
Ypan 0,047 0,8 +5,6 15
Hentyn 0,009 1,8 +7,7 8
[Tnyron 0,248 17,1 +14

* MakcuMabHast 3BC€3HAas BCJIIMYUHA IIpU HaOJIOJCHUH C 3EMIIH.
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MnaHeta JkBaTo- CKopocTb Cuna Macca CpeaHsas
puanbHbi  yb6eraHus, Tsaxectu (3emna=1) Temnepa-
AvameTp, Munb/c  Ha noBepx- Typa Ha
MUIb HOCTU noBsepx-
(3emna =1) HocTy, °C
Mepkypuii 3030 2,6 0,38 0,06 +427
Benepa 7523 6,4 0,90 0,86 +480
3emis 7926 7,0 1,0 1,0 +22
Mapc 4222 3,2 0,38 0,11 -23
IOnurep 89 424 37 2,64 318 -150
CarypH 74914 22 1,16 95 -180
Ypan 31770 14 1,17 15 -214
Hentyn 31410 15 1,2 17 -220
[lnyTon 1444 0,7 0,06 0,002 -230




IMMPUJIOXXEHUE 2

CBEJIEHU O MAJIBIX U I''TABHBIX CITYTHUKAX
[IJTAHET COJIHEYUHOM CUCTEMBI

Y IOmnwurepa 11 wmaneix cnyTHukoB. Metuce, Agnpacres u
®eba nBwKyTcst B mpenenax opoutel Mo, a ocranpHble 3a
opouroit Kamnmmcro. Jlema, ['mmanms, Jlucures wm HWnapa 00-
pasylor onmHy rpymmy, a Awnanka, Kapme, Ilacupas u Cu-
Homa — gpyryto. IlocnenHue uyeTblpe CIYTHUKA JBHXKYTCS
10 PETPOrpaHBIM OpOUTAM.

Y Carypaa 8 wManbix cmytHukoB: Ilan, Ammac, Ilpome-
Teil, SlHyc W OnumMmer ABWXKYTCs B THpenenax opoutel Mu-
maca, a Tenmecro m Kammnco — mno oxpHoit opbute ¢ Tern-
coM. B rmnocnenHee BpeMs TIOSBUIMCH JaHHBIE, YKa3bIBalo-
KY€ Ha TNPUCYTCTBHE €IIe HECKOJbKHX MAJIbIX  CIyTHH-
KOB.

Y VYpanma 10 MamplXx CHOYTHHKOB B TIIpefeiax OpOWTHI
Mupanaer:  Kopnemusi, Odenus, besuka, Kpeccuma, Jlesmemo-
Ha, Jlkynberta, [Topuus, Pozanunna, benunna u Iak.

Y Henrtyma mecTb ManbIX CHOYTHUKOB, JBIDKYIIUXCA B
npenenax  opoutel  Tpurona: Hasma, Tamacca, [lecnuna,
T'anares, Jlapucca u [Iporeii.

HassaHue CpegHee Op6utanbHbIN OuameTtp, munb |BenuuuHa
paccros- nepuoa (makc.)
Hune oOT
LeHTpa AHU Yacbl | MUHYTbI
nnaHeThbl,
TbIC. MUIb
3EMNA
Jlyna 239 27 7 43 2160 -12,7
(TromHas)
MAPC
®doboc 5,8 0 7 39 17x14x 11 11,6
Jetimoc 14,6 1 6 18 9x7x6 12,8
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Amanbtes
Ho
EBpona
lanumen

Kammmcro

Mumac
DHIenan
Tertuc
Juona
Pes
Turan
l'unepuon
Sner
deba

Mupanna
Apusnb

YMOpuaIh|
Tutanus

O6epon

Tpuron

Hepeuna

XapoH

113
262
417
666
1170

115
148
183
235
328
760
920
2200
8050

81
119
166
272
365

220
3640

12,2

N W= O

16

o = = O

21
79
550

o K~ N =

13

359

6

IOIIUTEP

11 57
18 28
13 14
3 43
16 32
CATYPH
22 37
8 53
21 18
17 41
12 25
22 41
38
56
10 50
YPAH
19 50
12 29
3 28
16 56
11 7
HEIITYH
21" -3
21 7
IJIYTOH
9 17

163 x 91 x 89
2264
1945
3274
2981

261
318
650
696
950
3201
224
892
143

293
720
727
981
947

1681
149

753

14,1
5,0
53
4,6
5,6

12,9
11,8
10,3
10,4
9,7
83
14,2
10,0*
16,5

16,5
14,4
153
14,0
14,2

13,6
18,7

16,8

* BenuunHa U3MEHSIETCS BO BpEMCHHU.
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I[MPHUJIOKEHMUE 3

HEKOTOPLIE ACTEPOM/IbI
HazsaHue CpepHee  Op6u-  [uametp,  Mepvoa  3se3pHa;

e or mewen T T e
Mazn::z,b net yacsl (makc.)

1 epepa 257,0 4,61 584 9,1 7,4

2 [Mannapa 2574 4,62 360x292 7,8 8,0

3 FOHoHa 247,8 4,36 179 x 143 72 8,7

4 Becta 219,3 3,63 358 5,3 6,5

5 Actpa 239,3 4,14 75 16,8 9,8

10 IMurus 292.6 5,59 267 17,5 10,2
243 Upna 260,4 4,84 24x21 4,6 14,6
279 Tyne 394,8 8,23 81 15,4
433 Dpoc 166,9 1,76 15 53 8,6
588 Axumnnec 470,0 11,77 72 58,0 15,3
944 Upansro 365,0 14,15 17 10,0 15,3
951 I'acnpa 187,0 3,28 15 20,0 14,1
1221 Amyp 140,0 2,66 1 18,0
1566 Ukap 120,0 1,12 1 2,3 18,0
1685 Topo 99,0 1,60 5 7,6 10,2
1862 Anonnon 99,0 1,78 1 1,4 17,0
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2060 Xupon
2062 Aton
2100 Pa-Illanom
2340 Atop

3200 daston
5145 ®onyc
1992 QB1

12550 50,7
81,0 0,95
61,0 0,76
61,0 0,77
66,0 1,43

1893,0 93,0

3100,0 290,0

150 6,0
1
0,3 20,0
0,3
3 4,0
150
150

17,0
18,0
19,0
19,0
17,0
21,0
21,0




I[MPHUJIOKEHUE 4

HEKOTOPBIE KOMETHI
HasBaHue Mepwuoa, PaccTtosiHue ot ConHua,
nert MJTH MUINb
MWHUManbHoe MakKcumaribHoe
OHke 3.3 32 380
I'purra — Ckbennepna 5,1 93 460
JI’Appecta 6,2 110 520
Ilonca — Bunnecke 6,3 116 520
SAxobunu — L{unuepa 6,5 92 550
Dunnes 6,9 102 580
Das 7,4 150 560
Tyrttna 13,3 95 970
Kpommenuna 27,9 69 1640
Temmnens — Tyrtaa 32,9 91 1820
lannes 76,1 55 3290
Ceudra — TyTTia 130,0 89 4800
I''TABHBIE METEOPHBIE JOX]/I1
HasBaHue Hauano Makcumym OKOHYaHue ZHR
KBanpan-
THIBI 1 sHBapst 4 sHBaps 6 ssHBapA 60
JInpunst 19 anpenss | 21 anpens 25 anpens 10
Ilepcennst 23 urond 12 aBrycra | 20 aBrycra 75
OpuoHHBI 16 oxta6psa | 22 oxTs10pst | 27 okTa6ps 25
Taypuns 20 okTs0ps 3 HosOpst | 30 HOAOps 10
Jleonunnel 15 HOs10ps 17 Hostbpst | 20 HOSIOps MEHseTCA
I'emunM B 7 nexabpst | 13 nexaOps | 16 nexabps 75
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I[MPHUJIOXEHUE 5

CO3BE3/1UA

KpymHeie W 3HauuMMble CO3Be3IUs HAOpaHbI  3aryIaBHBIMHU
OykBamu.  [lomymapwe  yka3plBaeT  TIOJIOKEHHE  OCHOBHOM
YaCTH COOOIICHUS. «3» 03HAYACT «30JHAKATTLHBINY.

HasBaHue Pycckoe 3Be3abl Monywapwue

Ha3BaHue 1- BENUYMHbI
ANDROMEDA AHnpomena C
Antlia Hacoc 10
Apus Paiickas Iltuna 110)
AQUARIUS Bononeit 10,3
AQUILA Open AnbTaup 10,3
Ara KeprBeHHHK c
ARIES OseH c,3
AURIGA Boznuunit Kanenna ¢
BOOTES Bonomnac ApkTyp c
Caelum Pesen 10
Camelopardalis Kupad c
CANCER Pak C3
Canes Venatici I'onuwne Tlcb c
CANIS MAJOR Bonsmoii ITec Cupuyc 10
Canis Minor Maunsrii Ilec IIporron c
CAPRICORNUS Ko3zepor 10,3
CARINA Kuns Kanomyc 10
CASSIOPEIA Kaccuones c
CENTAURUS Lenrasp a llenTaBpa 10
Cepheus Hedeit c
CETUS Kur 10
Chamaeleon XameneoH 10
Circinus Hupkynb 10
Columba Tonyob 10
Coma Bonocet c
Berenices Beponukn
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HasBaHue

Pycckoe
HazBaHue

3Be3abl
1-A BeNM4YUHbI

Monywapwue

Corona Australis
Corona Borealis
Corvus

Crater

CRUX
AUSTRALIS

CYGNUS
Delphinus
Dorado
DRACO
Equuleus
ERIDANUS
Fornax
GEMINI
Grus
HERCULES
Horologium
HYDRA
Hydrus
Indus
Lacerta
LEO

Leo Minor
Lepus
LIBRA
Lupus

Lynx

LYRA
Mensa
Microscopium
Monoceros
Musca Australis
Norma
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IOxnas Kopona
Cesepnas Kopona
Bopon

Yama

IOxns1it Kpect

JleGenn
Henbpdun
3omoras Peiba
Hpakon
Mansiii Konb
Opunan

Ileun
banznaensr
Kypasib
I'epxynec
Yacel

I'mapa
Oxnas I'unpa
Huneen
SAmepuna

Jlen

Mansrii JleB
3asiig

Bechr

Bounk

Prich

Jlupa
Cronosas I'opa
Muxkpockon
Enunopor
Myxa
Hayronsaux

a FOxxHoro
Kpecra

Hened

AxepHap

onmyke

Peryn

Bera

550032300083 3808303800800 383073

[©)
535 &



HassaHue Pycckoe 3Be3abl Nonywapwue

Ha3BaHue 1-1 BENMUYUHbI
Octans OxkTaHT 10
OPHIUCHUS 3MmeeHocel] OKB.
ORION OpuoHn Purens, OKB.

Berenbreiize

Pavo [TaBnun 0
PEGASUS ITerac C
PERSEUS [Tepceit C
Phoenix ®denuke 0
Pictor Kuponucery IO
Pisces PrIOEI C3
Piscis Australis Oxwnas Priba domanbrayt IO
PUPPIS Kopma IO
Pyxis Kommnac 10
Reticulum Cetka IO
Sagitta Crpena C
SAGITTARIUS Crpenen 10,3
SCORPIUS CxopnuoH AHTapec 10,3
Sculptor Ckynbnrop 10
Scutum ur 10
Serpens 3mes C
Sextans CekcTaHt 10
TAURUS Tenen Anpaebapan c
Telescopium Teneckomn 10
Triangulum TpeyronpHuk c
Triangulum HOxHbII
Australe TpeyronpHuK 10
Tucana Tykan 0
URSA MAJOR Bonbiias

Menseauia c
URSA MINOR Manas Mensenuna c
VELA IMapyca 10
VIRGO JleBa Cnuka OKB.
Volans Jleryuas Priba 10
Vulpecula Jlucuuka c
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I[MPHUJIOKEHUE 6

3BE3/IbI IIEPBOM BEJIMUMHEI

CnekTtp |BenuunHa CknoHeHue
Anbda bonbemioro [Ica  [Cupuyc A -1,5 -17
Anpda Kuns Kanomyc F -0,7 -53
Anbda IlenraBpa K+G -0,3 -61
Anbga Bononaca ApkTyp K -0,0 +19
Anbga Jlupsr Bera A 0,0 +39
Anpda Boznnuero Kanenna G 0,1 +46
bera Opuona Purers B 0,1 -08
Anpda Maoro Ilca IIpounon F 0,4 +02
Aunbga Dpunana AxepHap B 0,5 -57
Anbga Oprona Berensreiize| M TIepeM. +07
Bera IlenTaBpa AreHa B 0,6 -60
Anpda Opna AnbTanp A 0,8 +09
Anbda FOxxHoro Kpecra |Akpyc B+B 0,8 -63
Anbda Tenba Anbrebapan K 0,8 +17
Anbga CroprioHa AHrapec M 1,0 -26
Anbda [leBb Cruka B 1,0 -11
Bbera binzuenos IMonmyke K 1,1 +28
Anbda FOxuoit Peiosr  |@omanbrayr| A 1,2 -30
Anbda JleOens Hened A 1,2 +45
Bera IOxnoro Kpecra B 1,2 -60
Aunbda JlpBa Peryn B 1,3 +12

Cnenyromumu 10 mopsaky uayT OncuioH  bosbmioro
Ilca (1,5), Amnppa bmmsueno (Kacrop), T'amma IOxHoro
Kpecra, Jlambona Cxopnmona, I'amma Opuona wu  bera
Tensbma (Bce 1,6).
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IMTPHUJIOXKXEHUE 7

HA3BAHUWA HEKOTOPBIX 3BE3 /]

OueHb
HMEIOT
BCTPEYAIOTCS
371€Ch.

HCMHOI'C

J0CTaTO4YHO

Anbda AHgpoMeTHI
Oncunon Bonomnaca
Anpda ['onunx Ilcos
Oncunon bonsmoro Ilca
Anpda Kaccuonen
bera Kura

OmukpoH Kura
Anbda CeBeproii KopoHst
Bera JleGens

Anbda lpakona

Teta Dpunana
Anba brusnenos
I'amma bnusnenos
Ansbda ['epkyneca
Anbda 'uapsr

bera JIbBa

I'amma JIbBa

Anbpa 3meeHocna
I'amma Opuona
Jenbra OpuoHa
Oncunon OpuoHa
Jzera Opuona
Kanma Opuona

bera [leraca

Anbda [Tepces

bera Ilepcest

Jlambna Croprimona
Hncunon CkopnuoHa

3BE3/IBI
00IIeyTOTpEOUTEIIEHBIC

4acro,

HIDKE  TEPBOM  BEIIMYHHBI
HA3BaHUS, HO  HEKOTOPHIC
U WX CTOUT MEPCUYHCIIHUTH
Ansdepary
Nuap

Cor Caroli (Cepaue Kapma II)
Anapa
Ieaup
Hudna
Mupa
Anbniekka
AnnOupeo
Tyb6an
Axamap
Kacrop
AnbxeHa
Pacanretu
Anbdapn
Jlenebona
Aunbreiioa
Pacanxar
bennarpukc
MunTaka
Anb-Hunam
Anp-Hurax
Caug

IIut
Mupdak
Aurosp
Tayna
Jlecar
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bera Tenbna

Ota Tenpna

Anwda Bonbmoit Menseauiist
bera Bonbioit Menpeauiibt
I'amMma Bonbioit Measeauis
Jenbra bonbioit Menpeauiis
Oncunon bonbemoit Measeauis
JI3eTa bonbiioi Mensenuiibt
Jta Bonbioi Measeauis

80 bonwmro Menseauiisl
Anwda Manoit MenBeuiibt
Bera Manoit Measenuiist

Anb-Har
Anbrona
Hdyoxe
Mepaxk
Ddan (Deknaa)
Merpen
Anuot
Munap
Anbkang
Anbkop
ITonapnas
Koxa0b



CIIOBAPb

AOcoII0OTHAsE 3Be3AHasl BeJHYHMHA. BuguMmeii  Oieck
3BE3/bI IpH HAOIIOJCHUM CO CTaHIAPTHOTO pACCTOSHHS B
10 mapcexoB, wiu 32,6 CBETOBBIX roja.

A3zumyTt. OpueHTHpoBKa Ha  HeOSCHBIH  OOBEKT, OT
cesepa (0 rpanycoB), 4epes BOCTOK, IOT U 3amajl.

AJL0eno. OTtpaxkatenbHast CII0COOHOCTH IUIAHETHI
w  Joboro  gpyroro  HebecHoro Tema. K mpumepy,
cpennee ambOeno Jlywer cocraBiusier 7% — TO ecTh OHa

OTpaxa€T CEMb TIPOUCHTOB IaJaromero Ha HEC COJHCY-
HOT'O CBETA.

Amnoreii. HaubGonee ynaneHHas ot 3emim TOYKa Op-
outel Jlynel. TepMuH TaKke HCIOJB3YyeTCsl MO OTHOIIE-
HUIO K JI000OMy JpyroMmy Teily, BpallalomeMmycsi Io op-
Oute BOKpYr 3eMiiM — HampuMmep, K HCKYCCTBEHHBIM
CITyTHUKAM.

ActpoHomuueckasi enuHuua. CpenHee pacCTOSIHHE OT
3emuiu 1o ComHuma. OpHa  acTpOHOMMYECKAs — €IMHUIA
paBHa 92 976 000 munb, uau 149 598 500 kumomeTpos.

ACTpoHOMHYeCKOe TMOKpbITHEe. 3aTMEHHE OJHOTO He-
OecHOro Tena JpyTHM.

Adennii. Haubonee ynamennas or ConHua TOYKa
OpOUTHI IJTAaHETH! WK JPYrOro HeOECHOro Tena.
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TATPUK MYP

Bapunenrp. Ilentp Macc cucremsl Jlyma — 3emis.
IMockonbky 3emnss B 81 pa3 maccuBHee JlyHbl, Oapu-
LEHTpP HAXOAUTCS TITyOOKO BHYTPH 3€MHOTO HIapa.

Beablii kapauk. OueHb MajeHbKas M IUIOTHasE 3BE3-
Jla Ha OJTHOM M3 MOCJIEIHUX CTaIUi SBOJIIOIIHH.

Boasmoii kpyr. Kpyr Ha mnoBepxHOCTH cdepbl, IuIOC-
KOCTb KOTOPOT'0 IIPOXOAUT Yepe3 LIEHTP 3TOH chepsl.

Buaumasi 3Be3qHasi BeJuuMHa. Buaumeli Oneck  He-
Oecmoro Tema. UYem MeHblIe 3Be3[HAs  BEIMYMHA, TEM
gpue  Kaxercs  HaOmogaemblii  o0bekT.  PaccumthiBaercs
T10 JIOrapU(MUUECKOH IIKaJIE.

Buemnue  muranersl.  IlnmaHeTtsl,  OpOMTBI  KOTOPBIX
pacrosoxeHs! nanbine ot ConHIa, 4eM opouTa 3eMiln.

Buyrpennue 1uiaHersl. Mepkypuii u  Benepa, ko-
TOpBIE pacnooKeHb! Ouke Kk CostHIly, 4eM 3eMIls.

Benbimkn  coqHeuHble. MOIIHBIE 3HEPreTHYCCKHE —BBI-
Opockl HaJl ToBepXHOCTHIO CoTHIIA.

lamakTukn. CraOwibHbIE  3BE3JHLIE  CHUCTEMEI,  CO-
JIeprKale He MeHee MIIITHap/a 3Be3/I.

lanaktukn  Ceiidepra. TamakTuku €O  CpaBHUTENb-
HO HCOONBIIUM SPKUM SAPOM U c1ab0  BBIPAKCHHBIMH
CIIMpaJbHBIMU pyKaBaMU. DbBOJIBIIMHCTBO U3 HUX ABISETCS
MOUIHBIMU UCTOYHUKAMU PAJAUOU3ITYYEHHUS.

I'amma-tyun. U3nydeHust B yJIbTPakopoTKOM  (peHTre-
HOBCKOM) JTHaIla30He CIEKTPa 3JIEKTPOMAarHUTHBIX BOJIH.

I'maBublii mepuamad. Mepuauan Ha 3€MHOM TOBEpX-
HOCTH, KOTOPBIH HpOXOAMT uepe3 [puHBHUCKyl0 oOcep-
BaTOPHIO U COOTBETCTBYET 0° MOITOTHI.

I'naBuas MmoCJIeJ0BATECJIBHOCTD. Ilomoca Ha Auarpam-

M€ «CHEKTp — CBETHMOCTb», HAyIlass OT JIEBOIO BEpPXHE-
ro yma K TpaBoMy HWkHeMmy yriy. [lomaBnsromee
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C/IOBAPb

OOJIBIIMHCTBO 3BC3/ HaXOoJUuTCsA Ha cTaauu I'maBHOM
IOCJICA0OBATCIIbHOCTH.

JBoiinasi 3Be3ga. 3Be3qHasi CHCTEMa, cOCTOSINAs W3
ABYX (mam ©Qosiee) KOMIIOHEHTOB, (HM3MYECKH CBS3aHHBIX
MEXITy COOOM.

JAnarpaMma «CIeKTp — CBeTHMOCTB». Jluarpamma, Ha
KOTOpPOM  3Be3[bl  pa3MEIIeHbl B  COOTBETCTBHM C  HX
CIEKTPAJIIbHBIMU KJIaCCaMH U CBETUMOCTBIO.

3Be3qHoe Bpemsi. MecTHoe BpeMs, pacCUUTHIBAEMOE
mo BpamieHHIo HeOecHOW cdepsl. Korma Touka BeceHHe-
IO PpaBHOJGHCTBUs  IlepecekaeT MepUAMaH  HalJioaaTens,
3Be3[HOE BpeMsi cocraBisieT () 4acoB.

3Be3anblil  aeHb. UHTepBas Mexay ABYMsl IOCIENO-
BaTeJIbHBIMU KYJbMUHAIMSIMU OJHOM W TOM K€ 3BE3NbL:
23 vaca 56 munyT 4,091 cexyHabL.

3emuoe cusiame. Ciraboe cBeyeHMe Ha TEMHOHM CTO-
pore JlyHBI, BO3HHKAWOIIEC W3-32 CBETa, OTPAKCHHOTO
OT MOBEPXHOCTH 3EMITH.

3enur. Touka, pacrmonokeHHas HaJ TOJOBOM HaOmo-
Jares.

3oauak. Ilosc wuebocBoma, orcrosumii Ha 8° 1o o00e
CTOPOHBI ~ OT OKIUNTHKHA, TAC BCETAa MOXHO  HalTH
Connue, JlyHy U raBHbIE IUIAHETHI.

3oaunakaiabHblii  cBeT. (CBeTOBOII KOHYC, NPOCTHPAO-
IUiCS BBEpPX OT TOPU30HTA M PACHPOCTPAHAIOUMNCA IO
IUIOCKOCTM ~ JKJIMNOTHKH.  Bo3HMKaeT  u3-3a  OCBELICHUSA
COJTHEUHBIMH  JIydaMHM  TOHKOTO  CJIOS  BEIeCTBa,  pac-
CESTHHOTO B INIaBHOM IIO0CKOCTH CONHEYHOH CUCTEMBI.

3oubl  Ban-AjieHa. 30HBI  3apsSOKEHHBIX YacTHUIl, OK-
pyxaromue 3eMIIo.

HNudppakpacHoe m3iaydeHHe. ODJIEKTPOMArHUTHOE  U3-

JIyUYCHHUC, [UIMHA BOJIHBI KOTOPOTO 60J'H>IHG, 4YeM Yy BU-
JAUMOTI'0 CBE€TA, HO MCHBIIC, YEM Y PaANOBOJIH.
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TATPUK MYP

Kanbnepa. bonbioii BynkaHnueckuil kpatep.

KBanparypa. Ilomoxenue JlyHbl, muaHeTsl WM JIIO-
6oro gpyroro HeGecHOro Tena TMOJ MpPSIMBIM YIJIOM K
CosnHity Ipy HabJIIOIeHUHN ¢ 3eMITH.

KBazap. Ouenp  oTjaneHHbIH, HEOOBYAHHO  SPKHUH
00BEKT; PO aKTUBHOW MOJIOION [ amakTHKY.

Kuionapcek. Teicaua mapcexoB, wumu 3260 cBero-
BBIX JIET.

Komiopsl.  Bonpmme  kpyrm  Ha  HeOecHoit  cdepe
(cM. Bonvwoit kpyz).

Kopona. BHeriHsist 4acTh COTHEUHOM aTMOCHEPBI.
Kocmuyeckne  Jsiyun. BBICOKOCKOPOCTHBIE — aTOMapHBIE
YacTUIBl, TOCTOSHHO OomOapaupyromue 3emmo u3  Koc-

MoOca.

KyJIbMPIHaIII/lH. MakcuMansHas BbICOTA HEOECHOTO Te-
Jia HaJT TOPU30HTOM.

JIubpauus. Kaxymeecs «mokauuBaHue» JIYHHOTO JIHC-
Ka TpH HaOJIOJICHUH C 3eMJIH.

JlokanbHass rpynma. [I'pynma ramakTuk, K  KOTOpoOH
MPUHAANEKUT Hamla ["anakTuka.

Jlynnoe 3armenme. [Ipoxoxnenue JIyHsl depe3 TeEHs,
orOpacbiBaemyto 3emuieil. JlyHHBIE 3aTMEHHsS MOTYT OBITH
MOJHBIMH, YACTUYHBIMU WU IOy TEHEBBIMU.

Jlyuubiii nmkJa. HMHTepBam  MexIy JByMS  HOBOIY-
HusMU: 29 et 12 yacoB 44 MUHYTHI.

Maruautocepa. OOmacTb MarHUTHOTO TOJS  BOKPYT
HeOEeCHOro Tena.

Mansble niaHersl (mam acrepouabl). HeOosbmine He-
OecHble OOBEKTBI, B3HAUMTEIBHO YCTYHAIOIIUE IO pa3Me-
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C/IOBAPb

py TnaBHBIM coyTHUKamM InaHeT CONHEYHOM  CHCTEMBL.
bonpiieil  4acThto  CcOCpPENOTOYEHBI B  MOsSICE  AcTEPOUAOB
Mexay opouramu Mapca n FOmmTepa.

Meranapcek. OnuH MUJUTHOH ITapCEKOB.

Meteop. OOJIOMOK KOMETHOTO BCIICCTBA, HEOOJBIIAS
4acTHUIIa, CTOPAIOIIAs B BEPXHUX CIIOSX 36MHOUW aTMOCHEPHL.

Meteopur. Jlioboe HebecHoe Tenmo, ymaBmiee — Ha
3emio. MereopuThl NPWIETAIOT W3 TMO0sica aCTEPOMIOB U
HE UMEIOT OTHOILEHHUS K KOMETaM U METEOpaM.

Mukpon (p). OnHa ThicSYHAS 9aCTh MUJUTUMETPA.

HakJIoOH MJI0CKOCTH J3KJIUNTHKH. YTIOJd MEXIy 9K-
JIUNTAKOM 1 HEOECHBIM dKBaTOpoM: 23°26°45"

Hebecnast cdepa. BooOpaxaemas cdepa, OKpyxaro-
mast 3eMIIfo, IEHTP KOTOPOH COBMAgacT C IIGHTPOM 3EM-
HOTO mIapa.

HebGecnbie mnosroca. CeBepHas W IOKHAsg TOYKH He-
OecHoit cdepsl.

HeGecnprii mepuaman. bonbmoit kxpyr Ha HebGecHOU
chepe, KOTOPBIA TPOXOMUT dYepe3 3eHUT © oba Hebec-
HBIX MOJIOCA.

HeOecnbrii  3xBatop. Ilpoexmuss 3eMHOro  »KBaTOpa
Ha HeOecHyto cepy: ckinoHenue 0°.

Heditpuno.  DnemeHTapHass  4YacTuLa, HE  HMeEIOLIas
ANEKTPUUYECKOTO 3apsga W Macchl (WM WMeomas HH4-
TOXXHO MAJIYIO Maccy).

HeiiTpon.  OnemeHTapHas  9acTuila, HE  HMeEOIIas
JJIEKTPUUYECKOTO  3apsAa, Macca KOTOpOHl paBHa  Macce
IIPOTOHA.

Heiitponnasi  3Be3ga. Slnpo  B3opBaBIIeiicss CBEpXHO-
BOM 3B€3/Ibl, COCTOSIIIEE U3 HEHTPOHOB.
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TATPUK MYyP

HoBan 3Be31a. BpeMeHHO BCIIbIXHYBIIAsd, paHCEC TYCK-
JJag  3BE€31a. Bce HoBEIC 3BC31bI  SABJIAIOTCA HBOﬁHLIMH
CHUCTCMaMU.

HbioToHoBckuii  pedaexrop. Teneckon-peduiekTop, B
KOTOpPOM CBET COOMpaeTcs BOTHYTHIM 3€pKaJoM U Ha-
NpaBisieTcss B OKYJSIp 4Yepe3 BTOPHYHOE IUIOCKOE 3epKa-
JI0, HAKJIOHEHHOE T0J] yIiioM 45°.

Oxyasip. JluH3a wWiIM HECKOJBKO IIMH3 B KOHIC Te-
Jeckoma, oOpamieHHOM K HaOmomatemro.  OOecmeumBaer
(hakTHYECKOE YBEINYECHHE H300payKeHNSI.

Opowura. Tpaekropus IBUKCHUSA HEOSCCHOTO Tea.

IMapannake (TpuroHomerpuueckmii). Bugumsii cnsur
o0beKkTa 10 OTHOIWIEHWI0O K (oHYy TIpu HaOMIOAEHHH C
JIBYX Pa3HBIX TOYEK.

Mapcek. PaccrosHme, mpH KOTOPOM TMapajiakC 3BE3-
Ibl  OyIeT COCTaBIsTh OJHY CEKyHAy Jyrd: 3,26 CBeTo-
Boro roma. Hwm opna 3Besma, kpome ConHnoa, He pac-
MOJIOXKECHA TaK OJIHM3KO.

Ilepemennble  3Be3abl.  3Be3/bl, HM3MEHSIOIIUE  CBOM
OJIECK 32 CPABHHUTEIEHO KOPOTKHUE MEPUOJIBI BPSMEHHU.

Iepureii.  bmxaiimas k  3emiie  Touka  OpOUTHI
Jlyner. TepMmuH Taxke HCHONB3yeTCd IO OTHOUIEHHIO K
nro0oMy ApyroMy Tely, BpallaloleMycss IO OpOHMTe BOK-
pyr 3emiin,— Hanpumep, K UICKYCCTBEHHBIM CITyTHHKAM.

Mepurenmii. bmwxkaiimas & ComHimy Touka OpOMTHI
TUTAHETHI WIIH APYTOTro HeOECHOro Tea.

Ilnanerapuasi TyMaHHOCTb. ManeHbkas IUIOTHas TO-
psyas 3Be3/la, OKpyXeHHas Tra3oBodl oOomoukod. He sB-
JISIETCS TUTAHETOM UJTM HACTOSIIEH TYMaHHOCTBIO.

Monyrens. 1. OOnacTp 4YacTHYHOM TeHHM 1O o00e cCTo-

POHBI ~ OT  OCHOBHOTO  KOHyca TCHH, OTOpachlBacMOM
3emiei. 2. bojiee cBeTIas 4acTh COJTHEYHOrO IISITHA.
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C/IOBAPb

Hpeneccusi. MeaneHHOE CMEIICHUE HEOCCHBIX — IOJIO-
COB, OOYCIIOBJICGHHOE M3MEHSIOIIMMCSl HalpaBIEHHEM  OCH
BpallleHUs 3eMIIH.

IporuBocusinme. CnabGoe cusHue obnactu HeOOCBOJA,
NPOTHBOMOJOKHOW 1m0 oTHomeHnto kK ConHny. BreizBano
OCBCIIICHHEM MEXKIUIAHETHOTO  BEIIECTBA, PACCESIHHOTO  TI0
rJ1aBHOU TIOCKOCTH COJIHEYHOM CUCTEMBI.

IIporuBocrossnue. IlonmoxxeHue, ©pu KOTOPOM  ILIAHE-
Ta HaxoAuTCs B MpoTHBONOIOkHOM oT ConHIa KOHIE
HeOocBOIA.

IIporon. DOneMeHTapHas uwacTula, HeCyllas IOJIOXKU-
TENBHBIA AIEKTPUUECKUH 3apsi.

Iporybepanupl. Maccel  cBeTsmierocss  razoo0pa3HOro
BOJIOPO/ia, TOJHUMAIOLIHECS ¢ sipKoi moBepxHocTH ComHLA.

IIpamoe BocxoxkaeHwe. YTIJIOBOe paccrosiHue Hebec-
HOTO Tella OT TOYKA BECCHHETO PABHOACHCTBHS, U3Me-
pseMoe B BOCTOYHOM HampamieHuH. OOBIYHO JaeTcs B
CIMHUIIAX BPEMCHH, KaK HHTEPBal MEXIy KyJIbMHHA-
OUell TOYKHM BECCHHETO pABHOJCHCTBUS W  KyJIbMHHAITUCH
o0OBeKTa.

IDyascap. beicTpo  Bpamaromascs HEUTpOHHAas  3BE3-
J1a, MOII[HBIN MCTOYHUK PaJINOU3ITyUCHHUS.

PaBHoneHcTBusA. Toukum  mepeceueHMss  OKIUNTUKA  C
HeOecHBIM JKBaTopoM. BeceHHee paBHOJEHCTBHE (IepBas
Touka OBHa) Temepb HaxOAWTCS B co3Be3guu Prido, a
OceHHee paBHOJeHCTBHE (IepBas Touka BecoB) — B co3-
Be3quu Jleppl. ConHIE NPOXOIUT dYepe3 TOUKYy BECCHHE-
O PaBHOJIEHCTBHA B KOHILIE MapTa, a uepe3 TOYKy OCEH-
HEro paBHOAEHCTBUS B KOHILIE CEHTSOPSL.

Paguanbnasi  ckopoctb. CKOpPOCTh NPUOIMKEHUS  WIH
yhgalgeHHs HeOeCHOro Tela IO OTHOIIEHUWIO K Habmroga-
TeJIO.

Paguaneubiii  Bektop. [lpsamas snuHMS Mexny  (uk-
CHUPOBAHHOH U ABIXKYIIEHCS TOUKOH.
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TATPUK MYP

Pagmanr. Touxka HebOCBOA; BUJIUMBINA MCTOYHUK
PacXOXI€HUSI METEOPHOTO POSL.

Perporpannoe (Bo3BpaTHOe) aBMW:KeHHe. OpOuTah-
HOE WJIM OCEBOE BpallleHWE, MPOTUBOIOJIOKHOE  OpOH-
TaJIbHOMY WJIK OCEBOMY BPALICHUIO 3€MJIH.

Peduexrop. I7naBHOe 3epkalo B  3€pKaJIbHOM  Te-
JIECKOIIE.

Pedaextop I'peropmu. Ycrapeuas Pa3HOBUIHOCTH
Teneckona-pediekTopa ¢ BOTHYTBIM  BTOPUYHEIM  3€pKa-
jgoM. CBeT MPOXOOUT B OKYJSIp Yepe3 OTBEpCTHE B LEH-
Tpe TJIABHOTO 3epKaa.

Pedaextop Kaccerpena. Teneckon-peduiektop ¢ BbI-
MYKJIBIM ~ BTOPHYHBIM  3epkajioM. CBeT TMNpOXOIUT B OKY-
JSIp 4epe3 OTBEPCTUE B LIEHTpPE [NIaBHOTO 3epKaa.

CeepxnoBasi. KonoccanpHass 3Be3gHast  BCIBIINIKA, CO-
npoBoxaaemas (I) yHuuTOXKEHHMEM Oenoro Kapiuka, KOM-
MOHEHTa JABOMHOW cucrembl, Jmbo (II) koyutamcom oueHb
MacCuMBHO# 3Be3nbl. Bcemblmka cBepxHoBod [I Tuma oObIu-
HO TPUBOJAMT K OOpa30oBaHWI0O HEWTPOHHOW 3BE3/bI, W3-
nyyatomieit paguoBoissl (cM. [ynbcap).

CseroBoii roa. PaccrosHue, mpeososieBaéMOe CBETOM
3a OJMH T'OA; 5,880 MIJJTHOHOB MUJUIMOHOB MUJIb,
nnu 9,4607 MUIITMOHOB MUJITMOHOB KHJIOMETPOB.

Cupnepuyeckuii (uam  3Be3anblil) nepuoa. Ilepuon
oOpalieHus IUTAHETHl WM JPYroro HEOSCHOro Tela BOK-
pyr ConHira 100 CIyTHHKA BOKPYT TUTAHETHI.

Cwusurnii. Ilonoxenue JIlyHel Ha ee opOuTe BO Bpe-
M HOBOJIYHHUSI U TIOJTHOJTYHHUSI.

Cunonmyecknii mepmoa. Ilepumon wmexnay JByms TIpo-
TUBOCTOSIHUSIMH BHEIIHEH IJIaHETHI.

CkJioHeHHe. YTJIOBOE pacCTOsIHME HEOECHOro Tela K
CEBEpY WM K 0Ty OT HeOSCHOTO 3KBaTOpa.
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Ckopocts yOeranmsa. MuHuManbHas  CKOpPOCTb,  He-
obxomumasi Uil TOrO, YTOOBI TIpeIMET MOTr HPEOOJIETh
CWJIy TATOTEHWS IUIAHEThl WM JApPYroro HeOecHOro Te-
ma Oe3 JomonHUTENBbHOrO yckopeHus. CkopocTh — ybOera-
HUS Ha TIIOBEPXHOCTH 3eMJIM COCTaBiseT 7 MHIb B ce-
KyHJY.

Coennnenue (actpoHomuueckoe). 1. TecHoe cOmmxke-
HUE JBYX HeOCCHbIX Ten Ha HebocBoge. 2. [l BHYT-
PEeHHUX IUIAHET HIDKHEEe COEJUHEHHE MPOUCXOIUT, KOT-
Ja IUIaHeTa M[POXOJUT NPUMEPHO  MEXAy 3emied u
ConHileM, a BepXHEe COeJUHEHHMe — KOIrJla OHa Haxo-
JUTCS. Ha MPOTHBOINONOXHOM cTopoHe oT Connma. [lna-
HETHl 3a TpelmeNaMd 3eMHOW  OpOWTHI  MOTYT  JIOCTH-
raTb JIMIIb TOYKA BEPXHETO aCTPOHOMHYECKOTO  COENHU-
HEHUS.

CosiHeyHOe 3aTMeHHMe. ACTPOHOMHYECKOE COEJAMHEHHE
Comana u  Jlymsr. CoyHEYHOE 3aTMCHHE MOXET  OBITh
MOJTHBIM, YAaCTUYHBIM WM  KOJIBIEBBIM  (KOJBIIEBOE  3aT-
MEHHE TpPOWCXOAWT, Korma JlyHa HaxogwTcs B JalbHEH
4acTH CBOEH OpOUTHI, TOATOMY €€ JHUCK KaXeTCs MCHb-
1€ COJTHEYHOTO).

Conneunblii Berep. IlOoTOK 4YacTHIl, TOCTOSIHHO W3-
nmydaeMbix CoJHIIEM.

CosHeunblii  geHb. CpenHull HHTEpBal MeEXIy IOC-
nenoBaTeNbHBIMM  KynbMuHammsaMu  Cosmxnma.  OH  jumnTes
JonblIe, 4YeM 3Be3JHbIM JeHb, u3-3a cMemeHus CoiHia
B BOCTOYHOM HampaBieHuu. CpenHss MPOAOIKUTEIBHOCTD
cocranisier 24 yaca 3 MUHYTHI 56,555 cekyHBI.

Connunecrosinusi. Ilepuonpl, korga CoJiHIle HaXOAMT-
c1 B TOYKE MaKCHUMaJlbHOTO CKJIOHeHus, 23,5° Kk ceBepy
WJIH K I0TY.

CunexTpajbHO-1BOMHAasI 3Be3/a. JIBoiinast CHUCTEMA,
KOMITOHCHTBI KOTOpOit PacIoIOKEHbI O4YEHb OJIU3KO
JIpyr K JpPYry H HEpa3IMYUMbl B ONTHYECKUE MpuOO-
pbl, HO HX MOXHO YCTAaHOBUTh IO  JIOIUIEPOBCKOMY
CMEIICHUIO B BUJIUMOM YacCTH CIIEKTpa.
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TexkTuThl. ManeHbKHE CTEKJITHUCTBIE OOBEKTHI  00Te-
KaeMoil QopMbl, OOHapy)XEHHbIE B 30HAaX IMpeAroJarae-
MOro MaJEHUS METEOPUTOB. BO3MOXKHO, HMEIT 3EMHOE
IIPOUCXOKICHUE.

Teseckon  MakcyroBa. Temeckon, B KOHCTPYKLUHU
KOTOPOI'0 MCIOJIB3YIOTCA KaK JIMH3bI, TaK U 3epKaja.

Teneckon Imuara. WHcTpyMmMeHT, coOuparommii  CBeT
MOCPEACTBOM  C(EpUYECKOro 3epKajla; Ha BepIIMHE IH-
JIUHPA yCTAHABIUBAETCA KOPPEKTUPYIOLIasl IACTUHA.

Tepmunarop. I'panunma Mexngy [AHEBHOW M HOYHOHI
cTtopoHamu JIyHBI WIIN TJIAaHETHI.

Tymannocts. KocMuueckoe razomnsiieBoe 00J1ako.

Y3aoBble ToukHM. Toukum mnepecedeHuss opobutsl JIyHBI,
IUTAHETH! WU KOMETHI C INIOCKOCTBIO KJIUITHKH.

®daxkeJbl. SIpkue naTHa Ha noBepxHocTH ConHIa.

®dorToH. Menpuaiiinas «eIWHHUIA» CBETa, oOOIamaronas
CBOICTBAaMH KaK BOJIHBI, TaK M YaCTHIIE.

®otocdepa. fpkas Buaumas nopepxHoctb ConHLA.

Xpomocdepa. Yacts comHeuHOH —aTtMocdepbl, KOTO-
pas HaxOmUTCs HaJ SPKOl BHUIUMOW ITOBEPXHOCTBIO, WK
¢dorocpepoiri. Temubie nuHun @DpayHrodepa B  CONHEU-
HOM CIIEKTpe 00yCIIOBIIEHBI XpOMOC(hEpOH.

Hedenna. IlepemeHHas 3Be3ga € KOPOTKMM U CTPO-
r'O MEPUOJUYHBIM U3MEHEHHEM OJiecka.

Hupkymnoasipuass  (He3axoasiiasl)  3Be3Ja.  3Be3la,
KOTOpas HMKOIJa HE 3aXOAuT 3a TOPU30HT Ha JaHHOI
LIMPOTE HAOIIOICHHS.

Hwopuxckoe umcao. Mepa  u3MepeHuss  aKTHBHOCTH

CONHEUHBIX TmsATeH. PaccumthiBaeTcs 1o dopmyne Z =
k(10g ~I" f), tme Z — UIOPUXCKOE YHCIO, g — YHUCIO
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BUJUMBIX Tpynm mnsteH, f — 4YWCIO OTAENBHBIX ISTEH, a
K — KOHCTaHTa, 3aBHCAIAs OT O00OpyJIOBaHWSA HaOIIO/a-
Tessi;  OoObIMHO oHAa  Onmu3ka Kk enuHune.  L{iopuxckue
YyHucia  emle  M3BECTHBl IO/ Ha3BaHMEM  «4ucia  Boub-
¢da», mnockoibKy cucrema Obima u3o0perena P.  Boub-
¢om u3 Lropuxa B 1852 rony.

YacoBoii kpyr. bonbmoii kpyr Ha HebOecHOW cde-
pe, MPOXOASAIIHiA Yepe3 00a HeOEeCHBIX MOIT0Ca.

Yacosoit yros. Bpewms, mnpomeamee mociae KylIbMHU-
HaIlMX HeOECHOro Tena.

Yepuas apipa. OOnactb BOKpYr OYEHb MAaJICHBKOM
CBEpXMAacCUBHOM  3BE€3/bl, MOJBEPrIICHCS T'paBUTALIMOHHO-
My kommarncy. Ckopocts yOeraHus B 00JlaCTH  YEpHOM
IBIPBl  TaKk BeJMKa, 4YTO JaXe CBET HE MOXET BBIp-
BaThCs HAPYKY.

JxBaTOpUAJILHAS YCTAHOBKAa Tejleckoma. Bujg ormo-
pBI, KOTJa TEJCCKOINl YyCTAHABJIMBACTCS Ha MOJSIPHOW OCH,
napaJijieNIbHOM OCH BpalleHus1 3eMJIu.

IKINNTHKA. E>xxeronnsrit IIyTh Conxna cpenu
3B€3] — TO €CTh NpPOEKIMS 3eMHOW opOWTH Ha Hebec-
HyHO cbepy.

Jdpdexr Jomuepa. Kaxymeecs  u3MEHEHUE  JJIMHBI
BOJIHBI HCTOYHHMKAa CBETa W3-3a €r0 JBIKCHHS OTHOCHU-
TEJBHO HAOIIOAATENS.

HOnnancknii nepuon. HempepsIBHBIN cueT qHEN ¢
1 smBaps 4713 r. go H. 5. B actpoHoMuu wucnonb3yercs
JUIsl  JETKOrO  OMNpEAENECHUs  4YUCla  CYTOK,  MpPOIIEANINX
MEXAY IBYMS JIFOOBIMU 33JJaHHBIMH JaTaMH.
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