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BMECTO NPEAHUCNOBHA

Ham caMoiier oTopBajiics OT 3eMJIH H B3I Kypc Ha ceBep.
Ilpepcrosn moxrmit mojier Haj apKrAIeckuMu obmacramu. Moii
coceqi, cuflesl Y MILIIOMAHATOPA M PACCMATPHBAJ IyleCHYI0 ma-
HOpaMy, OTKpPHIBABIIyOCA Iepey ero B3opom. ComHue mocte-
OeHHO CKIOHANOCH K ropumaoHTy. HopoTkue cyMmepkm GBICTPO
CMeHWINCh ACHOM Oe3nyHHoil Houpl0. Ha mHebOe mogsmiauch
3Be3[bI, CHavana Hanbojee spKme, a 3aTeM u ciaalbie, BUIHe-
Jach MHAPOKAas, YXOAAMAsA IOf TOPU3OHT, CBETIasa [Opora
Mueunoro Ilytn.

Heosxumaraao B ceBepo-BOCTOTHOM YacTd HeGa BCIBIXHYJIO
ITonapaoe cusume. OHO Hrpajo — sApKUE 3eJeHOBATHIE U PO-
30BbIe CTOJIOBI HONHUMAJNCEH TOYTH [0 3€HHUTA, a HUKe, OImKe
K CeBepHOiIl YacTH rOPH30HTA, IPOCTEPIACH ITMPOKAA PafysK-
Hasg ropaposaHHan geHTa. Mou CIyTHHKH OPHABHYIH K WJI-
aiomMmHaTopaM. «VHTepecHO, Kak BTO MPOHCXOMUT?» — CIIPO-
cuI Kro-to. I1 MHe, acTpoHOMY, IPHIIIOCH B3ATH Ha ceds poib
JIeKTOpA.

— Ilomapuoe cmanne,— HAYad 51,— BO3HHKAET OTTOTO, ITO
B 3eMHYI0 atMmocdepy BieTaer ¢ GOIBIOA CKOPOCTHIO IOTOK
HAYJIEeKTPU30BAHHEIX TACTHI[ AJEP aTOMOB, B OCHOBHOM BOJO-
pona, BeiGpomenHbix CoiHIEM. 3eMHON MarHeTH3M YBJIEKAeT
UX K MarHUTHBEIM IOJIOCaM 3eMJIH, H 3[ech, Ha BEIcOTe Ooiee
100 kKM, 9TH «CONHEYHBIE TACTHIILI» CTAIKABAIOTCA C aTOMaMHI
1 MOJEeKyJIaMH BOsnyxa. B pesyabpraTe paspesKeHHbIe rashbl Ha-
YAHAIOT CBETHTHCH, IIOYTH TaK jKe, KAK B H3BECTHHIX BCEM PeK-
IaMHBIX Ta30cBeTHHIX TPyOKax. B cBoro owepens, moroxm Ha-
BIIEKTPU30BAHHBIX TACTHI] U3MEHAIOT COCTOSIHEE MAaTHUTHOTO
mons 3eMam, 10 KpaiiHeil Mepe Ha BpeMsa ux feiicTsusa. Howm-
mac yyKe He YKashbiBaeT CeBePHOT0 HAaIpaBIeHHsS, OPOUCXOMAT
TaK HasblBaeMaa MarHutHaa Oypsa. [/lnsa Hamero mrypMmaHa,
HaOpuMep, MAarHATHEINA KoMIac ceiigac 6ecmosesen.
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— A KaxK jKe ITYPMaH BHIXOJUT U3 3aTPYLHUTENLHOTO 110~
JIOKEHHS?

— Ha nomomp emy nmpuxopmst 3sespuel. Haiigure xopomo
W3BECTHHI BaM CEMH3BE3[HBIA KOBII — cO3Be3fne DoJbImoi
Mepsequne. Pacranysmmeca myroil Tpm 3Besmbl — XBOCT, a
9eTHIpe, PACIONOKeHHLBIe B BHUe Tpallelll,— TY/JIOBAIIE He-
Gecnoro 3pepsa. Haiinwre gBe manbpHme oT XBOCTa 3BE3JBI Tpa-
neruu. [IposeguTe 9epes HUX MBICTEHHO HPAMYIO JINHAK TaK,
9T00LI XBOCT OCTaBAJCA cliesa BHE3Y. OTIOMKIB HA DTON JIUHAK
IATHKPATHOE YIOBOE PACCTOAHHE MEKNY HHMH, BHI JIETKO
orsimere 3HaMennryio IloaspRyio 3Be3ny. 3amedaTenbHa OHA
TeM, 9TO BO BPeMA BHIAMOTO CYTOYHOTO [BIKEHHA HeGeCHBIX
TeJ CIOBHO OCTAeTCsA Ha MecTe, HAXOMACh MOYTH HAJ| CeBep-
HEIM monocom 3emin. Haiiga Ilonsapuyio 3Be3ny, BEI OTHIIIETe
Hampasienme Ha cesep. OmHaxo sTo eme He Bce. YTIIOBOE
sosseimenne IloxspHoii 3Be3nbl HaJ TOPH3OHTOM IIOYTH PABHO
reorpadmIecKoil MUPOTE MeCTa, B KOTOPOM HaXONUTCA HalJiro-
natenb. Bo BpeMs momera BBl YBHHTE, 9TO II0 Mepe HAIIETO
npubnmxenna ¥ momiocy 3emun Ilonspuas 3Besma Gymer Bce
BHIIe TMogHMMaThcsa Ha HeGe. Horma MBI OymeM mposderath Hap
MOJTIOCOM, OHA OKayKeTCA IpAMO HaJ TojoBoi, B sexute. K co-
JKalleHNI0, MOTOJIOK KaOHWHLI moMeIlaer HaM YBUAETh 9TO, HO
HITypMaH, HAXOIAIUNCA B 3acTEeKIeHHON KaOwHe, He TOIBKO
y3HAET, 9TO MHI IpoJeTaeM Haj MOJIOCOM, HO M, W3MepUB
aBHACEKCTAHTOM YIJIOBOe BO3BhHIMeHWe IlonsipHON 3Be3psI,
OIIpefleTUT TOYHOE MEeCTOHAXOKIeHHme caMojeTa HAa 3eMHOM
mape.

ITaccauphr HaYadn paccnpamuBaTh MEHs 0 HEOECHBIX cBe-
THIAX, 0 CO3Be3quAX, o6 ycmexaX HayKW B IOKOPEHUH KOC-
Moca. Tak mpomio HECKOILKO YacoB, B TeUdeHHEe KOTOPHIX MHE
TIPHILIOCH OBITH PACCKA3IMKOM.



OT AHTUYHOM ACTPOHOMWH
AO HOBbIX BPEMEH

3SarapouHas HaxopKa

— Ilpn packomkax ofHOit W3 HOMCTOpHYECKNX Tiemep ap-
XEO0JIOTH HAIIN MaleHbKYI0 KOCTAHYI0 OpONKY, Ha KOTOPOI
nepBOOHITHEI XYAOKHAK H300pasmi IPHYYAINBYIO (HTYDY,
cocroAmyo u3 cemn Todexk. OwepraHma 9T1oit Purypsl Hamo-
MuHaan 4ro-ro 3HaKoMoe. Ho uro mmenmo? Ilomxamyii, ecan
OBl He aCTPOHOMEI, TaliHa GPONTKH

TaK M ocrajach Ol He pasrajaH- o
Hoii. B HeoObITHOM y30pe ydeHBIE b o
y3HaIH n300pasKeHne CO3BE3IHA o ® % o
Boavmoit Mensemuisl, xoTa ycra- i

HOBHTh 9TO OBLIO HEJETKO: 3Be3- Y

OB Ha Opomke OBUIM pacIoJoyKe-
HH He B BUJie IPHBBITHOTO BCEM
«rosma». [lemo smecy B TOM, 4TO
3Be3[bl, KAK TOYHO yCTAHOBMJII
aCTPOHOMEI, MeE[JIeHHO IepemMe-
matorca mo mHeOy. Ilpomcxommr
TaKk HasbiBaeMoe COOCTBEHHOE
OBW)KeHNE 3Besll, JTH OepeMele-
HHUA BHI3BAHLI NellCTBHTEILHLIMU [BHKEHHAMHI 3Be3[ B IPO-
CTpPAaHCTBe, KOTOPhIEe IOCTEIMEeHHO, BEK 34 BEKOM, H3MEHSIOT
KOH(HUTYpaIA CO3BE3IMil.

Haiigernas apxeonoramMm Gpomb CBHETENIHCTBYET O TOM,
9T0 yiKe B Te [aJeKme OT Hac BpeMeHa Jiogd Habmoganm
3Be3qHOE HeGo, coequHANN 3Be3bl B co3Be3nua. Il aTo moHsAT-
HO: Begb H3y4YeHHe 3Be3qHOro Heba OLLIO Jajleko He Mpasi-

~®

Bun cossesgua Bombmoit
Measeguner  Temeéphr H
50 THICAY JeT HAa3aj.
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weM 3aAatmeM. OHo GbLIO BEI3BaHO HeoOxomumocthio. [laske
Teneph KOe-Tfie COXPAHMINCH ellle CTOJNb I'yCThIe Jeca, Tadlnae
MHOKeCTBO OITacHOCTEH, 9T0 0TXO07 OT IPOTOPEHHON TPOIMHKU
rposut rubeanio. A B Te BpeMeHa TaKHMHE JecaM: OblIa IIo-
KphiTa GOnbImasg 9acTh Hameli IIaHETHl, W ONACHOCTH ObLIN
Kyma 6onee rpo3sbiMHd, ueM Telepb. UTo6GR HailTH mpaBHIb-
HEI IyTh, 9eJ0BeKy Hamo OBLIO yMeTh XOPOIIO OPHEHTHPO-
BaThCA HA MECTHOCTH, H 3Be3[sl MOMOTAJH eMy B sToM. Bot
[0YeMy YeI0OBEK CTal HaOaomaTh 3Be3qHoe Hebo.

YypoBuwa u TUTaHLI

— Beccunne nmepBoOHITHOTO YeloBeKa mepeq IPHUPOXOH —
OpUYHHA BO3HHKHOBEHHs penuruu. YenoBek 0005KeCTBHII
IPOM W MOJIHHIO, BOAY ¥ OTOHD U CO31all B CBOEM BOOODAKEHHN
genoBeKonooOHbIX GoroB. Ero mosrmueckoe TBOpPUECTBO CO3-
IaJo cKazaHuA 0 6oraThIpsax, 0 Teposx, 0 GOrOpaBHEIX TATAHAX.
Yemosexk Haceldaa nMu Takske u HeGo. Tak mosBuianch cosses-
musa gereHgapHoro repos Ilepces, I'epkyneca, cBepmmBIIero
12 aygec. MHOTHE cO3Be3MA MOMYYNWIN HA3BAHHSA }KUBOTHHIX: -
Boarmasa u Manaa Mepsenunsi, Jles, Cropnuon, Kuar, Opeun.

Hampmii Hapon sacensn ueGo mo-csoemy. Ilpexkam as-
THYHBIX TPEKOB KOBIIeoOpasHas (PUrypa, cOCTOAMIAsA U3 CeMH
3Be3J, HallOMAHAJIA OIPOMHOTO MexBenss. B camMoM pmene, ogep-
TaHHe «KOBIIa» BMecTe CO cIalBIMU 3Be3aMH, PacIoJOKeH-
HBIMH TI0 COCE[ICTBY, HaIlOMWHAEeT (PUTYDPY MeJBefdA, TOIBKO Y
HeGecHOro 3BepsA XBOCT HEMHOIO [TMHHOBAT — Y 3€MHEBIX Ta-
kux He OwiBaer. A Bor Hapoas! IlpnGaiTHKy Ha3BHIBAOT CeMH-
3Be3nHbli kosm BosoM, skurean Cpemmeit Asmm — «cemuOpa-
tHem» (ceMb GoraTeipeil XOPOHAT CBOIO JIOOHMMYI0 cecTpy —
cn1a0eHbKYI0 3BE37[0YKY, KOTOPYI0 MOKHO pPA3JHIHUTH OKOJIO
cpefiHell 3Be3/Ibl B PyYKe KOBIIA).

JlpesHme TpeKH CO3KATH JeTeHAY 00 OTBAMKHBIX MOpeIlla-
BaTeJIaX — aproHaBTax, HCKABIIHX 3omoToe pyHO. Ha 3Besn-
HOM Hebe MBI HaXOIWM TepoeB 3TOil JereHgsl. B roHON wacTn
ero, 3MMOi, HH3KO Haj| TOPM30HTOM ILIbIBET Kopabam apro-
HaBTOB. 37ech pacmonokersl cosseaausa Hummsa = Ilapyca.
A pagom ¢ xopabmeM, mpaBee W BhIIIe,— (PUTypa OXOTHHKA
Opuona. B ofHOI pyKe OH [Ep:KAT TAKEIYO NMATHILY, BEICO-
KO HOJHAB ee K 3eHATY, a Ha [PYIyo PYKy HaKHHyTa IIKypa
OBITLI — 30m0T0e pyHO. TyT sKe, neBee n HmKe, ckazer DHoab-
moii Ilec — oxoranusa cobaka OpmoHa, ¢ caMoil APKOI 3Be3-
noit Cupuycom.
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Cosesgua Boapmoii m Mamoit Megsegum,.

Jlpeprme maponbl Cpemmeir Asmy He 3HAIA HH O 30J0TOM
pyHe, aE 0 co3pe3unu OpuoHa. TaM, rge fpeBHHE IpeKH B00G-
paskanu ¢purypy xpacasma OpmoHa, IpefKH TAMKHKOB IIOME-
maam "a meGo urypy Becop «Taposdy». B mpencrasinerun
OPeBHEX I'PEKOB, TPH ApPKWe 3Be3MHI, BHITAHYTHIE JUHWEN II0-
cepemmue cospeaqua OpuoHa,— Tpm OpWILTHAHTA, YKpamaro-
[ue CTATHBAIONAIL ero Taadio mosic. ¥ TAMKUKOB jKe 5TH TPH
3Be3[bl — KOPOMBICIIO HeOeCHHIX BecoB. TaM, rje TpeK:m BHUje-
am vorm OpHoHa, TaMKUKA OOMeMaaW KAvalollmecs YallK{
«He0ecHOTO GeaMeHar.

B coBpeMennoit actpoHOMHU IpHHATO TO fAejdeHre Heba Ha
co3Be3us, KOTOpoe GBLIO CO3HAHO NpPEfKaMH I'PEIeCKHX acT-
POHOMOB.



HenesHulit reosab

— DBuaumoe nBmkenne HeGa ¢ BOCTOKA HA 3aI[af MBI HA3KI-
BaeM CYTOYHBIM Bpamlenmem HeGecuoil cgeprl. Pasymeercs,
HAKaKo# HeGecHOll cepHl HeT, a Kaskyleecs NepeMelleHne
3Be3J] — Pe3yabTaT PABHOMEPHOTO BPAIIEHHMA 3eMHOTO IIapa
BOKPYT OcH. ITOTO BPAUleHHA MBI He OILIyI[aeM, I MOTOMY HaM
KayKeTcs1, 9TO 3Be3MBI ABIDKYTcA o HeOy BOKpyr Hac. [las
ymobcTBa pacCy:KIeHHIT acTPOHOMBI COXPAHHIN AHTHTHOE
mpepcrasienne o HeGecHOU cdepe. MBI mpoexrnpyem Ha Hee
Bce CBeTHJIA BJIONb JIyueil 3peHHs, co3faBaa mopobue Hebec-
HOro Timobyca, B HEHTPe KOTOPOro HAXOMHWTCA HAOI0IATeNb.
M wacTo roBOpMM, UTO Of[HA 3BE3Jia PACIOJOKeHA HeTaleKo
or ppyroii. OgHAKO B HEHCTBHTENLHOCTH PACCTOSHHE MEMKIY
HOMH MOKeT OBITH OueHb GonpmuM. OHE TONPOCTY IIPOEKTH-
pyoorca Ha He0ecHYIO cepy B ABYX OMM3KHX TOUKAX, TAK KaK
Ny9H 3peHus1, IpoBefleHHble K HUM H3 IeHTpa HebecHoil cge-
PHI, IOYTH COBIIAJAIOT II0 HampaBieHnio. Urto0b y3HATH, HE
ABJIAIOTCA A TaHHBIE B 3BE3[[H COCEIAME B MOJIHOM CMBbICIE
3TOTO cJoBa (& TAKHWe B3Be3[bl OBIBAIOT), HYKHO H3MEpIHTH
PacCTOSIHUS 3BE3[ OT HAC.

Ecan BHEMaTeIbHO IPHCMOTPETHCS K BULY 3BE3[HOTO Heba
U TPOCHENHTh 3a ero CYTOYHBHIM BpAUIEHHEM, MOKHO y;Ke Ha
TIPOTSKEHNN OFHOTO BeYepa 3aMeTHTh, 9T0 Ha HebGecHoil cde-
pe cyliecTByeT ofHa HemojBmHasg Touka — CeBepHBIA IO-
mioc Mupa. Bce 3Besfsl BpamialoTcsa BOKDYT Hee, ONKCHIBAsA
OKpY)KHOCTH, HAa3BaHHBIE CYTOYHHIMH mnapamiensaMa. Camyio
KOPOTKYI0 CYTOUHYI0 mapajuieihb onuckisaer lloisipras 3Bes-
ma. OHa mourn HemonsmKHa. [[peHue skutenn Cpemueit Asmn
00pa3HO Ha3BaJH ee «IKeJe3HHIM TBO3IEM», KOTOPHIM KaK ObI
npubuTa Besa Bpamaomascsa HebecHas cdepa. Ilorspras sBes-
Ja pacmoio)keHa OYeHb OmmaKo or moaioca Mupa. (Hamom-
HEM, 9TO CIOBO «0MHM3K0» MBI DOHMMAaeM Kak Majoe YTI0BOe
paccrosHEe ee oT Imomioca mMupa Ha HebGecHO# cgepe). Taxum
o6pasoM, 9100k oThicKaTh CeBepHEIl MOM0C MAPA, TOCTATOTHO
Hajitn Ha HeGe IlomapHyio 3Besmy, a MBI yiKe 3HAEM, KaK 9T0
cllenaTh.

Ha meGecnoii cepe cymecrByer emie ogHAa HEIONBUKHAML
touka — lOsxumiit momoc Mmpa. Or Hac, sKuUTeneil ceBEepHOTO
moNXyIIapusa 3eMJIH, OHA CKpHITa IIOJ TOPH30HTOM, TAK KakK
AuaMeTpaJbHO IpormBomosno;kHAa CeBepHOMY NOJIOCY MHpA.
Uepes o6a momioca mMmpa mpoxogur BooGpaskaeMaa MpsAMas
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IMHEA — «0och MHpa». BOKpyr 9T0if ocu H cBepmaer CBoOe CY-
TOYHOE BHIUMOE BpallleHue Besa HebecHas cdepa.

HKpome moniocos Mupa cymiecTByeT M HeOeCHbBIH DBKBATOpP —
caMasa 0oJpIDasg CyTOYHAsA Iapaiielxb, KOTOpasg [EIHT BCHO
HeGecHyio cepy Ha ceBepHoe U IojkHOe moaymapus. Ha me-
GecHoM JKBATOpE paclojo)KeHa OfHA H3 3Beaq mosica OpmoHAa.
Ipocnenure 3a ee CYTOYHBIM JBH;KEHHEM, W BHl YBHAETE, Kak
npoxofut HeOecHBINI SKBaTop mO 3BesgHOMY HeOy. OGpature
BHEMaHNe — 3B€37[a BOCXOMUT B TOYKe BOCTOKA. JTO 03HAYALT,
g10 HeOecHBI DKBATOP IepeceKaercs ¢ TOPH3OHTOM B TOYKE
BOCTOKA. 3aTeM 3Be3fia IIOCTENEHHO ITOJHMMAETCSA HAJl TOPH-
30HTOM H JOCTHTaeT HaHOONbINEeTO YIIO0BOTO BO3BHIMIEHUSA HAJ
HUM B 103KHO# "actn HeGa. OxasbiBaercs, 4T0 3TO HamOOIH-
miee yrioBoe BO3BHIMIEHHEe 3Be3sl paBHO pasHoctd 90° m reo-
rpaduuecKkoil MAPOTH Mecta Habmwaerusa. Tak, ecan mabiro-
maTens Haxopmrcs B HueBe, 3Bespa, pacmosiosKeHHasa Ha He-
fecHOM SKBaTOpe, [OCTHTaeT HAWGONBINETO BO3BHIMIEHHA HAJ
TOPH30HTOM B I0)KHOI yactm Heba, pasHoro 40°: Begsp mmpora
Huesa 50°. 3aTeM yriosoe BO3BLIINEHNe TAKOH 3Be3/(bl HAYMHA-
€T yMEHBIAaThCH, OHA IIepexXofuT B 3aMafHyl0 dacTh Heba u
CKRIQHAETCA K 3aKaTy. 3aXOMHT jKe OHa TOYHO B TOYKe 3a-
maga.

OnncaHuoe sABIeHVE — PE3YIAbTAT HAKIOHHOTO HOJOKEHHS
ocu Mupa. Ock MHpa HaKIOHEHA K TOPU3OHTY IOJ| YIJIOM, paB-
HEIM Teorpafmieckoii mMmpore Mecra HabaiogeHHA. ITo IpH-
BOJIT TaKiKe K TOMY, YTO MHOTWE 3Be3[(bIl HAKOT/[a He 3aXOAT
oy, ropusont. HaxxmoMy ua Hac maBecrHOo, 410 Bompmas u
Mamas MepgBenuner Bcerma BHUAHBI Ha 3BesgHoM HeGe. [laa
TOTO YTOGHI CBETHJO ObLIO HE3aXOMSIIAM, HOCTATOYHO, ITOGHL
ero yraosoe ynanenne or CeBepHOTo moioca Mupa OO MEeHb-
ITAM, 1eM Teorpauaeckas MHUPOTa HAGIIOMATEIA.

TakoBEI cBoliCcTBA BUMEMOr0 CYTOYHOTO [ABIKEHHS HeGec-
HO#l c(eprl, BHIBBAHHOTO BpamieHmeM 3eMIH BOKDYT ee OCH.

12 3HaKoB 30aHaHa

— Bup 3Be3groro me6a M3MeHsAeTCA B 3aBHCHMOCTH OT
BpeMeHHn ropa. 3mMoit Ha Hebe cusior co3esgua OpnoHa,
Boasmoro Ilca, Bosanuero. Jlerom oan He BHIHBI, BMECTO HEX
nosipasAoTca co3sespus Jlupel, JleGenss, Opia, gepe3 KoTophie
nmpoxopur ceetaas gopora Maegroro ITyra.

Otgero ke OPOMCXOOUT CE30HHOE M3MEHEHNE BUA 3BesJi-
HOro Heba? ¥YiKe aHTWYHBIE ACTPOHOMEI JJaJIH 3TOMY SBIECHHIO
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foNee WIN MeHee NpaBWILHOe HcTONKoBaHUEe, Ce30HHOE M3Me-
HeHHe BHJA 3Be3qHOro HeGa — pe3yabTarT BUAUMOIO [BHIKe-
una Conuma Ha HeGecHoit cepe. Cyrounoe BpameHune Hebec-
HOI chepsl MPOMCXOAMT ¢ BOCTOKA Ha 3amaf. B To ke camoe
Bpema CoaHIle MeHseT cBOe IOJNO)KeHHe Ha 3Be3gHOM Hebe,
MeJIeHHO CMemasch W30 AHA B JeHh C 3amafa Ha BOCTOK.
Onum monmeii Kpyr mo HeGy Comnie oboxomut 3a rop. Ciaepo-
BAaTeJLHO, 32 OJJHA CYTKH OHO NepeMermaercss Ha (oHe 3Besf
Ha ofuH rpagyc. Tax rak ceer CoxHIA He [aeT BO3MOMKHOCTH
BHJETh 3Be3/ibl [(HEeM, MBI Ha0J0[aeM B cepe[HHe HOUH B I0K-
HOI cTOpoHe Heba Te W3 HHX, KOTOPHIe PACHOJIOKeHBI JuaMer-
pansHO mpormeomonokHo ComHnmy. BenegcrBme m3MeHeHHA
mono:enns Coanna MeHsAeTcsa N BHJ HOTHOTO 3BE3HOTO Heba.

Bupwmuiii myrs Conara Ha HeGecHoil chepe emme B ApeB-
HOCTH GBI Ha3BaH SKIMITHKON. JKIMNTHKA, KAK W HeGeCHBI
9KBaTOp,— 9T0 GOJABINOI Kpyr Ha HebecHO# cgepe. ¥Yike am-
TAYHBIE ACTPOHOMBI OMPENEIHIN, YTO HAKIOH SKIMOTHKH K
skBatopy Gamskmit kK 23°. IT0 03HA”YaeT, ITO B TeUeHHE IIOIY-
roga ColHIe — CBETHIO CEeBEepPHOro mosxymapus Heba, a Apy-
rHe IoJrofja — I0KHOro. B wacTHOCTH, 3TUM 00BACHIETCS CMe-
na peMmen roga. Korga Comnne (¢ ceHTs16pst mo mMapr) sBiIA-
eTcsa CBeTHIOM IOMKHOTO monymapus He0a, ero «Kochkley IydHd,
najgaoliue Ha DOBEPXHOCTh 36MJIHA B ee CEBePHOM IOTyMAapuH,
IJIOX0 COTPeBaioT MOYBY, HACTYIAeT XOJOJHAas Iopa rojma —
OCeHb O 3UMa,

Jlaa toro 4To6H OBLIO J€rYe CIeTATH 3a BHHMEBIM JIBHKe-
uneM CONHIA, AHTAYHBIE ACTPOHOMEI BBIAEIWIN HA HKIUITHKE
IABEHAIATH 30HAKAIbHBIX CO3BE3IHii. ‘

Korpa nactymama BeeHa, 3eleHean ODacTOUINA M IACTyXH
BLITOHANM cTafa B ropsl, CoJqHIE BCTyIano B IepBOe BeCeH-
Hee 3ommakanbHoe cospesngme Opma. Uepes Mecsrn, xorma Oyii-
HEIe TpaBBl NOKpHIBann moauHbl, CoNHIle IPHXOLHIO BO BTO-
poe somuaxaidbHoe co3pesgue Tenpma. Eme depes mecanm omo
mepexofmwio B co3pe3aue BansHenos.

Hacrynano sero, u CoaHIile OPOBOIUIO O Mec;my B 30-
AMaKadbHBIX co3Besnuax Paxa, JIbBa u [leswl. Ilociennee oro-
Opaskamoch Ha CTApPHHHBIX KapTaX B BHJE jKEHIIHHLI €O CHO-
IIOM B PYyKaxX: B BTOT MeECAI 3eMiefelbIbl cOOUpAoT ypo;Kaii.
I'naBHas 3Beama cosseanuma [lesn HasweiBaercsa Comka, 9To0 B
mepeBoye Ha pyccKuii ALK osHauaeT «Homocy.

Hacrynama ocems. ComHme npmxopmmo B cosBesnme De-
co (yposkaii mamo Gbino B3Becuth). He moromy am caemyio-
Imee 30fHaKalIbHOEe co3Be3nme HaseiBaerca CKOPIHOHOM, 4TO
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[JATATH HOJAaTH OBLIO He CTONbh OPHATHO, a COOPIIUKHA mMOJa-
Teit GBI HEPEIKO 09eHb FKEeCTOKH?

ITocnennee ocennee cospesnue — Crpernen. Ha crapmarbIX
Kaprax 0HO m300pakanock Urypoil morydenoBera-moayObIKa,
JepsKaliero B pyKax HATAHYTHIA JYK ¢ HaI[eIeHHOH CTpeJoii:
HacTymaja mopa OXOTHI.

Mpubmmkanacy 3uma. [Jogummanuncy Berps. Mope cramo-
Buioch GecrmoroiasiM. CoMHI[e BCTYDAXO B 30UMAKAlIbHOE CO-
spesgue Kosepora, KoTophli m3o0parkaicsi B BHfE BBIXOJsA-
1[ero 13 BOJIH TyJ0BHIIA ¢ XBOCTOM KPOKOAWIA W TOJOBOM KO3-
aa. Eme uepes mecsan, korga ConHIe IPHXORWIO B CO3BE3IHE
Bogones, nagunamnace mopa gmosxmeii. Hakowner, Comxame mpm-
Xonuao B cospesgue Prib, Hacrymama mopa yjqawHO#l pHIOHON
JOBIH.

Eme gepes mecan naumHamach BecHa, CoNHIE MPUXOMHIO0
B co3pesque OBHA, K FONUYHLIA IUKI 3aMBIKAJICA.

Hab6nonenna 3a peukenuneM ColHila 3aMeHAIH B JpeB-
HOCTH OPUMPOAHBIH COJHEYHBIH KaJeHJaph W IOMOTalH Yel0Be-
Ky B ero IOBCeTHEeBHOH TPYI0BOH [eATeIbHOCTH.

Yacrp 3Be3mgHOTO Heba, TMe TPOXOAUT HE TOJABKO DKIUITH-
Ka, HO I IIyTH COOCTBEHHOrO JBHKCHHA ILIaHET, Ha3BaHa IO-
sAcoM 3ofuara. Ilmamersl 5T — «OayKIATONINE» 3BE3IOIMOK06-
Hble cBeTHJa — ObLIM OTKPHITHI B TAy0OKoil apeBHoctm. Mx
Ha3BaldM WMeHaMU aHTHYHEIX OoroB. flpras BewepHsaa (mam
YTpeHHAA) «3Beama» Oblia IOCBAIeHa OOrMHE KpAcoOThI W
a068n Benepe. KpoBaBo-KpacHas nnarera Oblia HazBaHA HMe-
HeM Gora Boitnbl Mapca. flprkaa nmanera, cBeTsmaa CIIOKOM-
MBEIM JKeJNTOBATO-0ENbIM CBETOM, HONYIMIA WMS BEPXOBHOrO
6ora IOmmrepa. Ilnamera, mochinaromas GaeKNBIA, HADOMUHA-
IOII{NA IO IBETY CBYWHEI[, cBeT, ObLIa mocBamieHa 0oTy HEyMoO-
amMo Gerymero BpeMmeHH — rpo3HoMy crapuy Carypmy.
U, Baromen, GbicTpo ABWIKYINAscs, CKPHIBAIIAACA B JIydYax
ConHrna ninavEera Obita HasBaHa MMeHeM ObicTpoHOroro Gora
Topropan — MepKypus.

Houeuno, B To Bpems, KOTAa MaBaJKCh STH HMeHA, Ipej-
cTaplieHAA O 3Be3HOM HeOe ObIIM HAMBHBIMHU, JIOOAM ObLIa
elfe HeMOCTyIIHA MCTHHHAA KaprrHa Beenemmoit. Oun mymanm,
uT0 3eMuas HeNOABIIHA, 9TO OHa HAXORWTCH B IEHTpe Mupa,
910 BOKpPYr Hee ABWKyrca Comuime #m miaamersl. Temepn MEI
3HaeM, UTO 3TH HabaiojaeMble HaMHU [BUKEHHA KaKylImecs.
Msr sHaem, uro cyrounHoe Bpamenme HeGecHoli cdephl ecTsh
pe3yasTaT paBHOMEDHOIO BpamieHHs 3eMAHM BOKPYr ochH. Mot
3HaeM, 94T0 BUuMoe ApmkeHne CoMHIIA D0 DKINOTHKE — TaK-
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JKe KayKyIlleecs, 970 HA CAMOM fele 3eMIsA [JBIKETCA BOKPYT
Comuna mo csoeii opbuTe, cBepmas opmH obopor 3a rox. Op-
HAKO [JIs1 IO3HAHMA HNCTUHHOTO CTPOEHHS MHpa NOHAKOOHMIOCH
MHOTO CTOJETHIl YIOPHOTO TPYJa MHOTHX IIOKOJeHHH acTpo-
HOMOB.

Cuctemsl mupa

— Haxonnerne HaOmOIeHHA HaJ BUAUMLIMH [BHKEHHS-
Mi HeOeCHBIX CBeTHN U OIMBKOE 3HAKOMCTBO C BHIIOM 3Be3[-
HOro He0a — ININb IEepBBIH 3Talmr B pasBUTHH HAayKH o Bce-
nerHoit. IlombiTkm o00BeguHEUTL 5TH HabmiomeHEnda B Oojee
AJIH MeHee CTPOMHYI0O cHCTeMy OBLIM cHeJdaHBl  elle B
rayGoKoii gpepHOCTH. BO3HHKIM HaWBHBIE TpECTABICHHA
0 CTPOEHNHE W IPOMCXOKACHUN MHUpA, cpenu HuX u Oubieiickas
merenjga o corBopeHmm Mupa 6oroM. Hamo ckasath, uto yixe
B Te BpeMeHa, KOTf[a COCTaBisiach Oubaws, aHTHIHEIE acTpo-
HOMEI NOHMMAJIH BcedeHHy0 Iydilie, 4eM Te, KTO COYHHSI
BTy JlereHpy. Y ke TOTla yYeHble CTPEMHIHCH BOCCO3[ATh
HCTHHHYI KApTHHY MHpA, CBA3aTh B EJHHYI0 CHCTEMY IIpO-
HCXOJIALIAE B IPHPOJie ABICHUS.

Pumckue nermonsr 3aBoesanu Ermmer. BOamsm Mmopsa, B
yerne Huma, Ha mepecevueHnn OKUBIEHHBIX TOPTOBHIX ITYTe,
ObLT OCHOBaH HOBHIA ropox — Anexcammpusa. Bekope sToT ro-
POX cTam KPYIHBIM afMHHUCTPATHBHBIM M KYJAbTYPHBIM I[EHT-
pom [Ipesnero Bocrora. 3mech 6ri1a ocHOBaHA AKajgeMus, co3-
maHa 3HaMeHuTas OubamoTexa, mocTpoeHa o0cepBaTopHA, B
KOoTOpoit paboranu MHOTHe 3aMeYaTelbHbEIe AHTUIHEIE aCTPO-
HOMEI.

Wmenno B aroit obcepBaropun IltomeMeii 3akoHYMI CcBOi
MHOTOTOMHEIN TPV, B KOTOPOM OH MBIOKUI 1 0606UImI mocTu-
JKEHUsA TPeAIleCTBEHHHKOB, CTPEMUBIINXCA CO3[ATh CHCTEMY
MHupa, H3BECTHYI0 B HayKe IIOff Ha3BAaHHEM «Te0IeHTPHUYECKO
Teopun BcenenHoii». XoTsa 9Ta TEOPHA BIOCIENCTBHM CHITPATA
04YeHb PEAKIMOHHYI pOJb, B Te BpeMeHa OHAa OBLIa BEHIOM
TBOpPeHHA MHOTHX y9YeHHX. CoriacHo eil, HemoABWKHAS IIa-
poBas 3eMisa okpyKeHa HeOecubiMu cdiepamu. Ha rakmoin m3
HUX YKpeIUIeHO cBoe HeGecHoe cBeTiio. BioskeHHBIe ofHA B
ApyTryo, cepsl OKPYKeHHI IIoclemHed cepoil «HEMOIBUIK-
HEIX» 3Be3f. Bce 310 cilo:xHOe coopy;keHHe, yTBep:Kaana Teo-
PusA, Bpamaercsa BOKPYT 3eMin.

Coepor caemoBanu B TakoM nopsigke. Cdepa Jlymsr Gsita
oxBaueHa cgepoid Meprypus. Ee, B cBo ouepengb, oXBaThHI-
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Basna cepa Benepnr. 3arem ciegoBanu cdeprr Connma, Map-
ca, IOmurepa u CarypHa.

Cucrema Mupa IlTomeMes Mamo UeM OTIHYANach OT Tex
B3TJIANOB, KOTOPhIE M3Jarajnch B PEINrHO3HHIX KHmrax. Op-
HAKO [[OCTOMHCTBOM TeopHuH OBLIO TO, 9TO 3TO OBLIA He IPOCTO
yMO3PUTEIbHAA CXeMa, a MaTeMaTHIecKas Teopus, Koropas
9MCIeHHO MPeCTaBIANA ABMIKEHHA HeOeCHBIX CBETHI M CTpe-
MmiIach Ipefckasath ux Ha Oynymee Bpems. Her comHerus
B TOM, YTO Y€I0BEYECTBO OBJAJeJ]0 GbI HCTHHOU ropasfo paHb-
e, acTPOHOMBI [aBHRIM-TaBHO HAIINW GBI IPOTHBOPEYNA TEO-
pHE ¥ H3MEHWIH ee, ecian OB HayKa Moria GecIpelsaTcTBeHHO
passuBaThesa. OMHAKO 9TOMY IToOMeNIal Psij| COOBITHIA.

OpunM w3 HEX OBLIO BOBSHUKHOBEHHE XPUCTHAHCTBA — pe-
JQUTHH yrHeTeHHHX paGos. Bennka Oblla HEHABHCTH XPHCTHAH
KO BCeMY A3BYECKOMY, B TOM YHCIe W K aHTHYHOH HayKe.
JloBKO Hrpasg Ha peIUTMO3HEIX YyBCTBaX, marpumapx Hupwmin
COBEpPIIUJ OfHO M3 BeXrnuafiminmx IpecTyIJaeHHH — pasrpoM I
YHUYTOKEHNE COKPOBHIIHMIEI AHTHIHOW MYympocTH — Amex-
cauppuiickoit Ombamorexn. DaHATHKU pPaspymIMian TaKKe H
Anexcargpuiickyio oGcepparopuio. Briafomuiica acTpoHOM 1
MaTeMaTHK, KpacaBuia I'mnatns He 3Hajia, KaKasg MYYHTENb-
Hasg CMepTh OKujaer ee. Vsysephl sarauiuiu ee B xpaM, H
371€Ch OCTPBIMH YCTPUYHBIMH PAKOBHHAMH CpPE3AIH C IKUBOI
l'mpatum  MpimmeI, o0HaYKUB CHeJNeT CBOeil HeCYacTHOM
JKEePTBHL

Bropoe co0bmiTne, OKOHYATEABHO IpepBaBIIee IIOJOTBOP-
HYK [eATeJIBHOCTh aJeKCAHAPUIACKOA MIKOJH YYeHHIX,— 3a-
BoeBaHme Aunekxcagpum apabamum. Immp Omap mpmKasan
YHOYTOKATH yUeJdeBOIHe OT HOKapa ocTaTKu AJeKCaHZpHii-
CKoii 6ubiInoTern.

Ha pasBaammax MorymecrBeHHOH PuMckoil mmumepmm 06-
pasoBajioch OrpoMHoe apafCcKoe rocylapcTBO, KOTOPOe BRIIO-
9HJI0 B CBOM COCTAB A 9acTh HBPOIBI — TEPPHTOPHIO COBpE-
menHoil Vcnammu. Biansarensable mpaBUTeNN — SMApPH M Ka-
audsl — cTaNH OKPYKaTh ceGsA I03TaMH, YIeHBIMH H, B 9aCT-
HOCTH, MaTeMaTMKAMH W acTpoHoMamu. B mcropum Haykm o
MHUpPO3aHHH Hadajcsa HOBHIH ThicAYederHuit mepuop. Hemmo-
I'e yleJeBIIMe KHATH ORIJIN IepeBefieHEl Ha apaOcKuil A3hIK —
9Ty naThiHb BocToKa,— B TOM uUmHcie W 0OJBIIOE COYMHEHHE
IIronemes «AmxpMarecr».

B a1y snmoxy 3HAUHTENBHO YyAYYMIMIACH TEXHAYECKAA OCHA-
MeHHOCTs 00cepBaToOpUil U MOBHICWIACH TOYHOCTH ACTPOHOMHE-
gecknx Habmwomernit. CosgaBaanch KPyIHEE aCTPOHOMHUYECKEE
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oGcepBaTopun, W3 KOTOPHIX caMas 3aMedatenabHas — Camap-
KaHAcKaAg — OblIa mocTpOeHA BENIWKAM Y30eKCKHM acTpOHO-
MoM Yuyr-GexoM. Brut cuenan TOUHEIN pacger pasMepoB 3eM-
JU W YCOBEePIIEHCTBOBAHEI CIIOCOOH 00paboTKH acTpOHOMHYe-
cKHX HalmiomeHHUN, MoNyYWiia Pa3sBATHE MaTeMaTHKa.

M=uoro mesHOro fjs pasBUTHA aCTPOHOMUH OBLIO CHAEJIaHO
B o1y smoxy. OfHaKo reomeaTpuveckas reopusa IlTomemes Ges-
pasjiellbHO BJajela yMaMH acTPOHOMOB M He IOJBepraiach
COMHEHHAM. 3aciyra «apabCKHX» YYeHBIX COCTOSANA B TOM,
YTO OHM COXpPAHWIN TNIaBHeHINHe MOCTH)KeHHs aHTHIHOH acT-
POHOMHH, HAKONHB IPH STOM HOBHIe HAOIIOEHUA U yCOBEp-
OIEHCTBOBAB MaTeMaTHYECKHE CIOOCOGHI HCCAEMOBAHHSL.

B ror xe caMblii mepnoy B pa3fpo6ieHHoN Ha Meakue §eo-
pmanbHBIe KHsKecTBa EBpone He Mormo GbITH M pedn o pasBH-
THA HayKH, JTOMy IPEOATCTBOBAN THET PENUTHO3HEIX J[OTM
Ype3BEIYAiHO YCHIHMBINEN CBOe BIMSAHHE KATONHIECKOH I[epK-
Bu. [InurensHnlil nepuoy 3actos okonumicsa B EBpone k XV —
XVI cr. Haganacs smoxa Boapoxnenus.

EBpona Bcrynmia B IepHOp 0KeCTOYEHHON pPEBOTIOMUOH-
Hoit GoprObl. Ha cMeny (eomambHOMy crpolo mpuxommia Goliee
TIPOTPECCHBHEII B TO BpeMs cTpoit — Oyp:kyasnsrit. Hosslil Ha-
POKaBIIMiics KiIacc HYKJAAICA B PAa3BUTHH HAYKA W TEXHH-
xu, u B HWranmm, Ha pommae smoxu Bospommenmsa, craim
BOSHMAKATh YHHBepcUTeTHl W aramemuu. Passurme e Mope-
IUIABAHAA W TOPTOBIM TIPHBEIH K BEIHKAM TeorpadmaecKnM
OTKpHITHAM. Marejian cOBEPIIAI KPYTOCBETHOE MyTEeIIeCTBHE,
Honym6 orkprin Hoseiit Ceer. Hawamocs BcecroporHee mayde-
HHe Hallleil NIaHeTHI.

B ymuBepcurerax HapAxy ¢ ApYraME HayKaMH IpernojaBa-
nack acrpoHoMHusA. Yepes Maspurauckyio Vcemarmio 8 Mraiuio
TMPOHUKJIN ACTPOHOMHUYECKUE HJeH aHTHIHOIO MHUpa, a TaKke
Hay4Hasa u yJeOHaa aurepartypa. IlepesemeHHas ¢ apaGckoro
A3BIKA HA JATHIHB, OHA MOJNYYHIa PACOIPOCTPAHEHHE B Pas3inmd-
HEIX cTpaHax Mupa. Bor, B WacrtHocTH, mOUeMy HAIma OTede-
CTBEHHAsI ACTPOHOMHES SBJAETCSA PA3BHTHEM AaHTWYHON rpede-
CKOif, BOT II0UeMy MHI HCIONb3yeM TO felenue Heba HaA CO-
3Bes3fHsA, KoTopoe OBII0 BEIpaboTaHO [PEBHHMHA TPEKaMH, XOTA
U HAOIH HAPOAHI UMeJH CBOM CaMOOBITHBIE IPEACTABICHHS O
3Be3HOM Hebe.

B Nrannu yunnca senuxwmit Huronait Homepuuk. 3mecs y
HeTo 3apOfiWINCH IIepBEIe COMHEHUs B IPABHIBHOCTH TeOIeH-
TpHYecKoil cumcTeMsl Mupa. V3ydasa aHTHYHYW JIATEpaTypy,
OH y3HAJI W 0 TOM, YTO BEIMKUN HEIPHW3HAHHBIA COBpPEMEHHH-
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Kamm yuenoni Apmcrapx CaMocckmil Godee mOIyTOpa THICIY
JeT TOMY Hasaj YTBEP:KIAN., 9TO CyTOYHOe BpalleHHme Hebec-
HOii cdlephl BHI3BAHO BpallleHHeM 3eMIH BOKDYT OCH, a BHJH-
Mmble am:kenns CosHna W maader — opOHTANBHBIM [BUKEHH-
em 3emuoro mapa Bokpyr Coxmma. OH y3HamI W 0 TOM, dTO
Apucrapx 3a cBOH PEBONIONUOHHBIE yTBEP:KEeHNsA OLLT 06BH-
HeH B 0e30oKuE W M3THAH Ha 9y;KOMHY, Ijle OKOHYHJI CBOH
IHE B OTMHOYECTBE U HHUIETE.

Bepuysmucy Ha poguny, B Iloasmiy, MoHACTHIDCKHIT Bpay
Huxonait Konepank mocBATHI BCIO CBOIO jKU3HD CI0KHEHIIAM
MaTeMaTHYeCKEM pacderaM, CO3fad CTpoiiEyio, B KOpHe OT-
AAYAIOIIYIOCA OT COBPeMeHHO# eMy, cucteMy Mmpa. OpHaxo,
OOHMMAsi, 9T0 €ro YydYeHHe IPOTHBOPETIHT [[OTMATHISCKHM
YTBePIKIEHHAM IepKOBHOH HAayKW, BeJIUKHIN y4eHEIH He pe-
majca IpefaTh IACHOCTH CBOM MHOToJeTHHU Tpym. Tombko
B CaMOM KOHIle }KH3HH OH onyGmuKoBad cBoro Kuaury. Ilepsrrit
BK3eMILIAD ee OBLI BpydeH yMupaiomemy Komepuuky B 1543 r.

3Hagennre STOr0 BEIMKOTO TPYAA OrpoMHO. [[BHiKeHHe Bcex
HebGecHbIX Tel OBLTIO 00BEeMHEHO efuHOIl Teopueil, pyXHyIH
CI0KHbIe HCKyCcCTBeHHBIe HeOecHble cgephl, IPHIYMaHHEBIE
APeBHEMH YIeHHIMH, BOBHUKIA M3 HX 0GIOMKOB HOBag CTPOMi-
Has cucTeMa Mupa. 3emis ObLla BRIBEleHA W3 IeHTPA MHpa A
IOCTABIEHA B IOJOKeHHE OfHOM W3 DPAMOBHIX IUIAHET [BH-
mymuxcs Borpyr ConHna — meHTpa OaaHeTHOH ceMbH. B aToM
Beankoe (mwirocodckoe 3HaueHnme cucTeMil Mupa Homepruka.
OH BHepBHIe IOKa3aJd, 9T0 IPHPO[a HO3HABaeMa, 9T0 K H3Y-
YeHWI0 MHpa MOKHO U HY}KHO IDHMEHATh TOYHBIA aHa€ns,
OCHOBAaHHHI Ha HalmiofeHuax, Ha mpaktumke. OH cMeao Io-
IeJ OPOTHB YCTAHOBUBIIHXCH JOTM, IIPOTHB CXOJACTHIECKOTO
MeTOfa MHINUIeHHA. PeBomonuoHHAaA CymHEOCTh yueHmsa Ho-
nmepHHKa OblIa MOHATA U NepkoBHHKamu. Jliorep oGossam Ho-
IepHEKA [yPaKOM, a KaTOJIHYecKas IIePKOBhL OOBABHIA €TO
yueHHe epermueck:mM, OoromporumsHBIM. OfHaKo mociaemHee
IIPOM30IIIO MO3[Hee, OYTH Yepe3 CTO IeT mocie cMeprm HKo-
nepEnka. W 6buio aTo 3ampemenme clegctBueM Toil GOphOH,
KOTOpYI0O Hadajia IEPKOBb IPOTHB [ABYX €r0 3aMedaTeNbHBIX
nocaepoBateneit — [[xopraro Bpyro u lammneo [amumes.

Brigaromuites gumocod, mosr u oparop J[sxopmaro BpyHo
ObLI ITaMeHHBLIM IIponaraHgucroM yduedms Homeprmka. Om
0606mun reopuio KomepHumka, pacopoCTpaHHE ee OCHOBHEIE
moJio;keHNs Ha BCI0 Bcememmyo. Om yTBep:#[ald, 9To 3Be3[HI
nopo6nsl CoxHLy, 970 0HE He yerynaioT ComHIy 1o cmie cBe-
Ta, a KAKYTCA HaM cIa00 CBeTAIIEMHUCA TOJABKO MOTOMY, 9TO
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oueHb famexkd ot Hac. OH ObuI yO0egeH B TOM, YTO OKOJIO
KaKJ0i 3Be3[pl [BHKYTCA ILIAHETHI, KOTOpEIe, MOM00HO 3eM-
ne, HaceneHsl. [[yxopmano BpyHO omepenna B 5TOM CBOHX cO-
BpeMEHHHKOB 110 KpaiiHeil Mepe Ha TPH cTOJdeTH!

I:xopmano BpyHO B MHOro4mCIeHHBIX OPOU3BEJEeHUAX H
IYOIHIHBIX JUCIYTaX CHOCOOCTBOBAJ HPOHMKHOBEHHUIO Wpei
Honeprnka B cosnanme mupokux Mace. «CBaTedmasay MHKBH-
sunua oOMaHOM 3aBieKiaa ero B Mraamio m 3aTodmaa B IIOJ-
3eMenbe, TIETHO ROOWBASIChH OTPEYEHHA OT «EPEeTHIECKHX)»
npeii. Crpagasnen nepeHec cTpaliHbIe My4YeHHA W OPHHAI MY-
YeHHYEeCKy0 cMepTh Ha Kocrpe B 1600 r.

Crmemyer cka3aTh, 9TO B TO BpeMsa IoioykeHnsa HKomepuu-
Ka, HECMOTPA Ha WX IPOCTOTY W TEOPeTHYECKyH 00OCHOBaH-
HOCTH, OBLIM TONBKO BechMa IPHBIEKATEIbHOI, HO He JOKa-
3aHHOI1 runoTesoil. Ee Hajo 6b1I0 DpoBepUTH HAGIIOMEHUAMA.
Ito cuenan Nannmneii.

Moumooii yueHEIN y3HAJM, 9TO0 OMMH M3 TOJIAHACKAX ONTH-
KOB COCTABWJI U3 ONTHUYECKHX CTEKON CHCTEMY, KOTOpasg II03-
BOJNMJA BUIETh HpEIMEeTH YBEIMYeHHHLIMHA. BBIMONIHHB COOT-
BETCTBYWOINKWE pacyeThl, lamxmmeii coOCTBEHHBIMH pyKaMn
H3TOTOBUJI TEJECKOII, IPA IOMOINA KOTOPOTO IPOBEIN PSJ BaiK-
HelmuX acTpoHOMmWYecKHx HabmomeEmi. OH OTKpHUI CyIHe-
CTBOBAHME JYHHBIX PaBHUH — «Mopeidy — u ayuasix rop. Ilo
mianHe 0OTOpacHIBA@MEIX TOPaMH TeHeHd OH OIPEeMIesi HX BHICO-
tel. OH OTKpBUI cylecTBoBaHWe y miaHersl HOmurtep geTnipex
ABIKYIOUXCA BOKPYT Hee CIYyTHHKOB W OIpE[eNUa HepPUOHI
ux obopamennsa. OH HabIOMAN COMHEYHBIE NATHA W MO0 HX BH-
IEMOMY NBH;KeHHI0 Ha aucke CoJHIAa YCTAHOBHI BpeMsa obpa-
menusa Comana Bokpyr ocu. OH y3HaJ, 94TO CBeTJIad mOJI0CA
Muaeunoro Ilytm — crommenme MupHnamoB caaGo CBETAINAXCA
3Be3q. Xora Tedeckon l'ammies ObLT HeCOBepIIEHHEIM W yBe-
amumBan n3o0paskeHms Toabko B 13 pas, mepem THITIHBHIM
HabI0fjaTeNeM OTKDBUICA HOBHIA BETMIECTBEHHBIA MHUP.

CaMpIM 3aMedaTeNsHEIM OTKphITHEM [anmies, Heolposep-
JKAMO [[OKa3aBIIMM OPAaBUABHOCTL Teopwd HomepHmKa, GBLIO
o0Hapysxenue a3 Benepsr.

leomenTpuueckaa cucTeMa MHUpa IpUHUMAJa, 9T0 Hebec-
Hag cdepa Benepsr Haxomgmrca BHyTpu HeGecHoO# cdepst
Comuna. CregosaTenbHo, 1o 3T0i Teopun, Berepa Bcernga Gin-
e K 3emue, ueM Comane. Ecnu monycrmts, uro Bemepa ocse-
maerca gydaMa ConHIla, To maaHera oOpamjeHa K HaM MeHee
OCBEIIeHHON 9acThio moBepxHOcTH — Jdy49n COMHIAa 0CBEMAT
obpaTHYI0 10 oTHOmEHWIO K 3emie dacTh miaanersl. IloatoMmy,
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cornacHo Teopuu Iltonemes, Mel Moram OBl Habmomarh ¢ 3eM-
JU TONBKO Y3KMil OCBEIeHHEII cepIl.

ITo rexmonenTpuueckoit reopum Homeprukra, u Bemepa, u
3emaa — gemwxymmecss Bokpyr Coauma mmanersl. Ux mytu B
mpocTpaHCTBe — OPOMTHI, KOHIEHTPUIECKHE  OKPYKHOCTH,
npudeMm opbura 3emnu oxsateiBaer opbury Bemepsr. Orcioma
mponcrekaer ciaexymomee. Bo-mepBrix, Benepa He Mosker oT-
xomuts or Commma Ha moGoit yroa. Oma He Moker Habmmo-
mathcs B nporusomonoskHoit ComHiy wacrm Heba, a Habuio-
IaeTcA MM KAK BeYEPHSA WM KaK YTPeHHAA 3Be3na. Bo-Bro-
pBIX, Koria Benepa pacmonoikena Mexnay 3emaeil n CommieM,
ocBellleHa o0paTHas 0 OTHOIIEHMIO K 3eMiie YacTh IJAHETHL.
IloaTomMy B Takume MOMEHTHI IIaHeTa HAM He BHAHA HJIH BHJ-
Ha KaK y3Kui, o0pamieHblii BHINYKIOCTHI0O B cTopory Commima
cepI, Tak ke kak B Teopnn Iltonemes. Ograrko mMoryT GHITE M
HHBIe B3amMHble TonokeHnsa Beuepsr u 3emmu. Horma nmame-
Ta HAXOJWUTCA B YAAJEHHOH OT 3€MJU 9acTH CBOEH OpOHTHI,
TaK cKasath «3a CoNHIEM», CONHEYHBIE JyYM OCBEIIAlT 00-
PalleHHYI0 K HaM CTOPOHY ITAHETHI, I MBI MOKeM HaOIaTh
TMOAHBIA AncK BeHepsl TakmM, KaKEM MBI BUAMM AuCK JIymEbI
B mosHonyHue. Tak Kak B Takue MOMEHTHI IJIaHETa OYEHL Ja-
JIeKa 0T 3eMaH, ee [MCK HMeeT MaJble PasMephl. ITO M3MeHe-
HEe Bupa Bemeph mpm ee gsmxenmm BoKpyr CodHma — Tak
HaseiBaemble (passl Bemepnr — m Obmo oTKphITO [ammmeem.
Coop Mesxay ABYMSA TEODHAMH PEINUIcA B moab3y Teopun Ho-
OepHUKA.

Tax wkax teopua HomepHmra Obima o0baABIeHa epeTHYe-
ckoit, I'anmmeit 0wl 00BHHEH B 0e300KHM, W HAJ BeJINKHM
yueHBIM Oblmo yumHeHo cypunmme. Ilox crpaxoM cmeprHOIl
kasHu ['anmneii BHIHYKIeH OBLT OTPEYbCA OT CBOMX B3IJIAOB.
IToutn ocnenmuii yueHBIH NMPOKUJI MOCHEAHEE [ECATHIETHE
CBOEHl JKH3HU B IIOJHOM OJMHOYECTBE, O] CTPOKAMIINM HAaJl-
30pOM MOHAXOB, KOTOpHIe YCEPJHO MeINaJH eMy 3aHHMAaThCH
HayYKOii.

Hax BuguM, epKOBE KeCTORO PACHPABIANACH C YUEHBIMH,
BHICKA3bIBABIINMMK HeyrofgHsle et Baraansl. OmAaKo HeT TaKkoi
CHJIBI, KOTOpas MOTda OBl OCTAHOBUTH pa3BuTHE Haykdm. MmHO-
rme mocienoBaTenn KomepHmKa yrounmanm um 06GOCHOBaJH Te-
JIVOIEHTPHYECKYID CHCTeMY Mupa He B3Hpas Ha 3aIpeThl
nepksu. Hayka ocBoGomumace Ha BpeMs OT THeTa PeJIWTHH, a
IEPKOBHUKHN H3MEHUIN CBOI CTPATETHIO0 U TAKTHKY.

PaGorasmmii ogrospeMento ¢ [anmneem Moranm Kemmep,
mccaeqyss Ha OocHOBe Teopuum HomepHHKa ABWKeHHE NIAHET

3 448 17



Bokpyr ComHIA, OTKDEUI TpPW 3aKOHA IJIAHETHHIX [BIKeHHIL.
Hcaax HrioToH, onmpasicy Ha 3akonsl Hemnepa, BeIBen 3aKkoH
BCEMHDHOTO TATOTEHHSA M paspaboral cIOcOOBI TOTHEHIIHX
BEIYHCIEHUi1 ABM;KeHuit HebGecHbIx cBetma. Haumnanacy Ho-
Bas BIIOXA B pa3BUTHU HAYKH 0 BcemeHHOI.

Cemba Conuua

— C roif mope OpomIo TPH croieTHs. B camoorBepixeH-
_HOM HEYTOMHMOM TPy[e MHOTHe IIOKOJEeHHS acTPOHOMOB IO-
3HABaJH BceleHmyo, co3faBasg Ty MHOTOTPAHHYI KapTHHY
MHUpa, KOTOpas OTKphIBaeTcs Iepej B30POM COBPEMEHHOTO
JeJ0BeKa.

OCHOBHEIM CpE[[CTBOM HCCIE[0BAHUA cTad Tejeckom. (Co3-
HaBAJHKCh W COBEPIIEHCTBOBAJINCH BCe 0ollee MOIHEIE HHCTPY-
MeHTHl. CoOBpEeMEHHEBIN TelecKOI — BTO CJOKHelIlee WHIKe-
HEpPHOE COOpY’KeHHe [OBOJIHHO BHYMMHUTENLHHIX pasMepos. J{o-
CTATOYHO CKAa3aTh, YTO IOF CAMBIM OOJNEBIIAM TEJIECKOIIOM
(mmaMerp ‘ero 3epKasa MOCTHTAET 5 M) MOMKET IOMECTHTHCH
ayguropus, sMemakoomas 6onee 200 caymareneit! Temepn
acTPOHOMEI He TOJBKO paccMaTpuBaioT HeGecHbIE CBETHIA, KAK
a1o menan 'ammneii, Ho um ¢ororpadupyor ux m3o0pasKeHus,
NPHMEHSAIOT A UCCIe[OBAHUA PA3IMYHEIE cOBpeMeHHbIe (u-
snueckue npubopsl. OHA TmpeBpaIaioT dHEPTUI0 IPUXOJIAIIETO
OT 3Be3[Ibl H3IYUYCHAA B DHEPTUIO DIEKTPUIECKOTO TOKA W H3-
MmepsioT cury cBera. OHE pas3naraioT COCTaBHOH CBET 3Be3[HI
B CHEKTP H ONPEeIeJA0T XUMHIECKU COCTAB U TEMIEpaTypy
ee BHeIMHHUX caoeB. OHN H3MEPAT CKOPOCTH ABHKEHUS 3BE3-
IBI BJOJH NIy9a 3PEHUsS U MHOTOE JpyToe.

B mocnemnee BpeMs, Grarogaps pasBUTHIO 3JIEKTPOHUKH,
aCTPOHOMEI MOJYYMIH ellle OJHO CPEACTBO HccyeqoBaHus Bce-
nenHoit. Temeps cTamo BO3MOKHEIM H3y9aTh PAJHOBOJIHEI, KO-
TOphle HOochklIaeT Ha 3eMuio Bcemennas. Bo3Hukia HoBas Ha-
yKka — pagmoactpornomusi. Co3gaHBEI OTPOMHEIE PAaHOTENECKO-
ObI, 3ePKaja KOTOPHIX cOOMpAIOT He CBET, 4 PaJHOU3IydeHHs
JAJIeKNX MAPOB.

Haunnas xe ¢ 4 oxtaGpa 1957 r., ¢ MOMeHTa 3amycka B
MHpPOBOe IIPOCTPAHCTBO HEPBOTO COBETCKOTO HCKYCCTBEHHOTO
COyTHHKA 3eMJIHN, aCTPOHOMEI MOJYYMIH BO3MOKHOCTH 0CBOGO-
JUTBCA OT IIOMeX, cO3JaBaeMBIX 3eMHOIl atMocdepoil, m mpo-
H3BOJUTH CBOM HAOMIOeHHsA BHe 3eMiH., YjKe HeELaleKo TO
BpeMs, Korma Oymer cosmaHa JIyHHAs acTpoOHOMEYecKas obcep-
BATOPHs, KOTOpasA IO3BONUT 3HAUYMTENLHO IIOTHEee HCCIeqo-
Bath Beenennyio.
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CoBpeMenHbIil acCTPOHOM He YOBIXETBOPAETCA IPOCTHIM Ha-
romienneM HaOaopeAmnii. OCHOBHAsA Hedh HAYKH COCTOAT B
MCCIeOBAHUN 3aKOHOB passurma Marepuu. CosmaBaa KapTu-
Hy Gonbmoii BceneHHoil, 9e0Bex cTpeMHTCA Y3HATH HE TONb-
KO cBolicTBa HEOECHBIX Tel, He TOJbKO 3aKOHEHI, YIPABJIAIOIIHE
HX pa3BUTHEM, HO M BHISICHHTH IIPOGIEMEI DBOMIOIMH MHpPa H
TIPOWCXOJKAEHAsA cBeTm]. Ero Tamke mHTEpecyer @ ux Oy-
AyImee.

3a TpH c IMOIHEM cTONETHA, KOTOpPHE IIPOIIIA ¢O BpeMeHA
IepBHIX TelecKonnMueckmx HaOmomenmit ['amunes, cosgaHa
CTpoOiiHAaA KapTHHA cTpoeHnsa BeeneHHOI.

B Ttom yromke BcenenHoif, B koTOpoM MH ofuTaem, roc-
nopcreyer Connre. CBomM MOTYyYnM ITPHTSKEHHEM OHO yoep-
KHBaer OKomo ce0s GoibIIoe KOJMYECTBO HEGECHBIX Tell.
Boxpyr Hero gsmxyrcs aeBATh Goabmux maaHer. Ilarte u3 aux
MBI BUJMM HEBOODY;KeHHHIM IIa30M, Ha INECTOH MHL SKHBEM;
TPH IJIaHeTH MOYKHO BH/ETH TOIHKO B TEIECKOIL.

O6muit nnam comHeyHol cucreMsl Gbin Hauepran Homep-
ankoM. Hecmorps Ha To, 910 eMy ObLIA HEeW3BECTHBE MCTHUH-
Hble paccrogHAA miaaHer ot CouxHIA, 0H TPABHIABHO <«pasMe-
CTHJ» HX B IOPAAKe yAaJeHusa oT MEeHTPANbHOro cBeTmiaa. Bor
sror miaad. OfHa 32 ApyToil CAENYIOT NIAHETHI, NBHMKYINUECA
Bokpyr CoJiHma 1o MOYTH KPYroBBIM myTam — opburam: Mep-
Kypnii, Berepa, 3emns, Mapc, IOnmrep u Carypu. Bmocmen-
CTBHHM K HuUM ObITH HOOAaBIEHBI OTKPHITHIE Tocie cMeptu Ko~
TePHUKA «TeJecKoHNWdyecKue» Gonpmme rramersl Ypad, Hem-
tyH u IlayTomn.

MacmrTa6 sroro miraHa orpomen. J[ocraTouHO CKasaTh, 4TO
Semuas ynanena or Conuma Ha 150 MuH. %M, a paccTOAHHE OT
ComHma po mecieégHeit mmamerst — Ilmyroma  mocraraeT
6 Mapa. kM.

Pasmepsr nnanerHsx op6HT ITAaBHO BO3PACTAIOT MO Mepe
yraxenus or Commma. OmHAaKo acTpOHOMBI 06PaTHIH BHHMa-~
HUE HA CTPAaHHEIA «IIPOBaJ» B DTON 3aKOHOMEPHOCTH B HPO-
crpaHcTBe, orfessomem Mapc or IOmmrepa. Hasamocs, oo
3/lech MO/UKHA pacliojarathca ele ofHa IiaHera. Havaames
ycuneHHbIe mouckn. VI «mpoBas» Obun samosmmeH. Ilpasma, Ha
caMoM fieJe OKa3alJoch, 9YT0 37ieCh MPOXOAUT IIyTh He OHOI, a
Gomee uem 1700 ManBIX IIAaHET — ACTEPOHMIOB — MEIKAX U
6ojlee KPYHHBIX OCKOJKOB, ToAdYac HenpaBwisHON (opmer. Kro
3HaeT, MOKeT OBITH, BCe BTH ACTEPOUJBI — OCTATKH HEKOT[a
B30pBaBIIelica OOmbINOIl IJIAHETH, JBHrAIOMIEHCA BOKpPYT
Coanna.
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BonsmuucTBo minamer okpyeHo coyrHukamu. IlomoGHO
TOMY, KaK IIaHeTa ABIKeTca BOKPYr CoaHIA, CIYTHHK IBU-
FKETCA BOKPYT MIaHeThl. Y 3eMJIH TOJLKO OJHH €CTEeCTBEHHBII
coyTHEK — Jlyra. 9T1o ObLI0 wm3BecTHO YyiKe HomepHHKY.
Y IOnurepa 12 cmyramkos, y Mapca — 2, y Carypma — 9,
y ¥Ypana — 6 u y Henrryna — 2. YV Benepnr, Meprypus u Ilny-
* TOHA CILyTHUKH He 00HADY’KEeHHI.

ITpas Obin [[sxopmano Bpyho, Korma yTBep:Kmaln, 4To ILIa-
HeThl NMOXOKHM Ha 3eMaio. AcTpoHOMHYecKnme HaGIIONEHUA
OOATBEPAUAM, UTO Ka)KOasg M3 IIAHET CBETHT OTPayKeHHEIM
cBeroM. Ke DOBEPXHOCTH paccemBaeT NajamIl(ne Ha Hee
CONHEUHbIe Ayud. [l0BEpPXHOCTh KayKIOi M3 IIaHET He TONLKO
OCBeIaeTcsA COTHETHRIME Iy9aMu, HO U corpesaercsa umu, Oge-
BHIHO, CTeleHb HArpeBa, B HEKOTOPOM OTHOMIEHHH OIpefe-
NANOAaA KIAMAT IJAaHETH, 3aBHCHAT OT TOTO, HA KAKOM pac-
crosunu or ConHma Haxopmutes maaHera. Ilo momcueraMm ywe-
HBIX, IOBepXHOCTh MepKypus, camoii Gamsroit kK ComHIy Iane-
THI, Harpera /[0 TeMIlepaTypsl IiaaBiaeHus ceuHia. Ha Benepe
TaKkKe OYeHb JKAPKO, XOTA ee NOBEPXHOCTH 3aIIMIIEHA OT
nansmux aygeir ComHia rycthiM 00JaYHEIM HOKPOBOM, IJIa-
BAlOIIWM B OKpysKamoolmeil miaanery armocgepe. Mosmxuo cum-
TaTh, 9T0 HMEHHO HACHIIIeHHas ofbmakaMu arMocdepa Beneps
cnoco0CTBYeT HAKOIIEHHI0 TeIla ITOBEPXHOCTHIO IIJIAHETHL.
Haumar Mapca Gonee cypos, wem kaumat 3eman. OgHako Ha
HeM He TakK X0J0AHO, kKak Ha IOnurepe, rxe CoxHine cBeTHT B
25 pas cnabee, vem Ha 3emue. Bomxee mamexkme ITaHeTBI —
Carypr, ¥Ypan, Henryn u Ilanyron — 310 mapcrBo xoJopa.

HanGonee wun3yuennas acrpomomaMm IniaHera — Mape.
Yxe B HeOonbmoil TeJecKom Ha HeM MOKHO YBHJETh OpaH-
JKeBble NATHA IIYCTHIHE, 3€I1€HOBATO-KOPHIHEBEIe HATHA «MO-
peit», nBe sApKo-Oenbie 00JACTH, OKPY/KAIOINHE IOJIOCHI ILIa-
HeTH — nonspHble manku. HabGromas npoucxopsinue 3o aHs
B leHb umsMeHenma Bupa Mapca, MoskHO Ge3 Tpyma obGHapy-
/KHTE, uT0 Ha Mapce, Kak 1 Ha 3eMe, MIPOMCXOMUT CMeHA Bpe-
men roga. Horma nacrymaer MapcmaHCKoe JeTo, IIOJsApHAs
manka taer. Bece aro ybesxmaer Hac B TOoM, uro Ha Mapce
ecTh BOjla, KOTOpas IpeBpalaeTca 3WMOH B HHeH, CHer
u aef.

3enenpie «Mopss» Mapca — 810 He BOJHBEIe IPOCTPAHCTBA.
Bonpr ma Mapce Mano. Ects Becknme ocHOBaHMA CYHTATEH, 4TO
«Mopsa» Mapca — aro obmacTd, IOKPHITHIE PACTHTEIBHOCTHIO,
KOTOpas JONKHA CHJIBHO OTIMYATHCA OT 3eMHON — BeIh Jaske
Ha sKBaTope Mapca, B caMBIii pasrap Jera, B IOJJeHb, TeM-
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mepaTypa He moguumaercsa Beimre 25° C, HOUpI0 OHA MOHMIKAET-
ca mo —50° C.

Taxum o6paszom, ofHA H3 IJIaHET COJHEYHON CHCTEMHI,
Mapc, nopTeepsrmaer cMense BhicKassiBaHuA [;xoppano Bpy-
HO 0 MHOKECTBEHHOCTH HACeJIeHHBIX MAPOB!

Camag Goxplias miaHeTa cojiHedHOU cmcreMbl — IOmmrep.
Ero o6nwem Gompmie o6nema 3emum B 1380 pas. Ero Hempa co-
mepsxar B 318 pas Gonnmie BemiectBa, dem Hegpa Semaun. Ilo-
BEePXHOCTL IJIAHETHI YKPHITA OT HAOMIOMATeNs MIOTHON aTMO-
cdepoif, B KOTOPOii miaBaT rycreie obnaka. Taxk Kak lOnurep
04eHEb GBICTPO BpamiaeTcs BOKPYT ocH (IOMHENA 060pOT AiIATCA
9 gac. 50 MuH.), IrpAxbI 06IaKOB paclojaraoTcsa TapallelbHo
€ro 9KBaTOPY.

Xumuueckuit cocras armocdepst lOmmrepa ornmuaercsa or
cocrasa Hameidl armocdepsl. B wacTtHOCTH, GIaromapA HHUBKOM
remneparype (Ha IOnurepe Temmeparypa Gmmska k —120° C),
B Hell MHOIO yCTOWYHMBEIX MOJIEKYJ amMmmaka u merana. O6ma-
Ka COCTOAT He W3 KaleJeK BOABl WM KPHUCTAJJIOB JbJa, a W3
OJKV’KeHHBIX aMMWaKa U MeTaHa.

B mociegmee Bpemsa orkperto, uro lOmurep mochumaer B
MPOCTPAHCTBO WHTEHCHBHOe pajuomsiydeHne. llpmumba pa-
OHOM3JIydeHnss — GHICTpOe [BM;KEHWe H TOPMOSKEHHE 3JIeKT-
pouos. IlosTomy moxHO mpepmonosxurs, aTo IOmaTep okyTaH
9IeKTPOHHEIM o6jakoM. U peiicTBuTeNbHO, HpAMBIe HW3Mepe-
HEA guaMerpa dIeKTpoHHO# 06onoukn lOmurepa, BHIIOMHEH-
HBIe IPH IMOMOIIH PAJHOTEIECKOIOB, IOKA3aJH, YTO IIEKTPOH-
Hasa 060JI0YKA MPOCTUPAETCA B IMPOCTPAHCTBE Ha PACCTOSHIE,
B HECKOJIBKO pa3 MPEeBOCXONiAMmee AuaMerp IuiaHerel. Urto ke
yAep:KHUBaeT 9Ty DIEKTPOHHYI 06osmoury H0mumrepa?

Oxasereaerca, IOmurep, kax u 3emius, obiagaer MOIHBIM
MATHATHBEIM II0JieM, KOTOpOe BIHsfeT Ha [BWKEHHe JIIEKTPO-
HOB W aTOMHBIX ff€p, 3aIMpaeT WX B OrPAHHYEHHOM HPOCT-
paHCTBe BONM3M IUIAHETHL W CO3/aeT «30HBI KOCMHYECKHX Y-
qeil»; aHAJIOrMYHEIe 30HBI OBLIM OTKPBITH Y 3eMJIH OPH IIOMO-
O CYeTYNKOB KOCMHYECKMX JIydeil, yCTAHOBJIEHHBIX Ha WC-
KYCCTBEHHBIX CHOYTHAKAX H KOCMHYECKUX KOpaGisax.

O Buyrpennem crpoenu lOnurepa moka W3BeCTHO O0OYeHB
MAaJo, OJJHAKO HeT COMHEHWHl B TOM, YTO HOBBIE METONBI WC-
CIIeI0OBAHMUA KOCMUYECKOTO IPOCTPAHCTBA IO3BOJNAT PEIOUTH I
9Ty TpoGIEMYy.

Ocranpubie ganexnme ot Conuna minanerst — CarypH, Ypau
u Henryn — mo ceomm cBoiicteam HamommuaoT IOuwmrep.
Opnako CaTypH orimuaerca OT BCeX IUIAHET TeM, 9TO OH
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OKPY’KeH ITHPOKAM 1 0YeHb TOHKHM HbLIEeBHIM KoJbioM. lm-
puHa Koxbma mpesocxogmr 60 TeIC. KM, TONIMHA — BCETO
1—5 Em. Kompmo Carypha, cocrosiee W3 NBUIMHOK X JI6TH-
HOK — 0YeHb Kpacmpoe 3penmme. Ero Buepesie 3amerma l'a-
auneir. [Ipupony ke Koisma pasrajjaj 3HAYATEILHO LO3[IHEE
Xpucruan I'roiirenc.

W3 coyTHAKOB IaHeT XOPOIMIO H3YYeH TONLKO Hamboliee
onmskmii — Jlyna. Cpeguee paccroaune Jlyusl or 3emunm co-
crapuasger 383 THIC. KM, MOITOMY C IOMOIIBIO TelecKolla Ha
€e MOBEPXHOCTH MOKHO PasjimydTh Mejbuaiinmme merand. Ha
Hell BUAHEI OOMIMpHEIe PABHUHEI, Tak HazbiBaeMble mopsa. (Ho-
HeYHO, 3T0 He MOp#, Tak Kak Ha Jlyre Bous! Her). Hap nyunoit
IIOBEPXHOCTHI0 BO3BHIINAETCSA HECKOIBKO TOPHBIX XpeOTOB M
MHO/KECTBO KOJBIIEBHIX Trop-Kpartepos. OOpaTHas cTOpoHA
JlyHsl, cororpaduposanHasg aBTOMATHYECKON Me;KIIAHETHOR
ofcepBaropueii, 3allyIleHHO!i B IIPOCTPAHCTBO COBETCKUMU
VYeHBIMH, TaK)Ke MOKpHITA KpaTepaMu. A CHUMKH [OBepX-
HoctHm JlyHEBI, chemaHHble WocIaHHOI Ha JIyHY amepuKaHCKOI
pakeroit Peiimxep, mokasanm, 4To KpoMe KDPYIHBIX Kpare-
poB Ha JlyHe cylmecTByoT M MeJKwme, ¢ AMAMeTPAMH B He-
CKOJIBbKO MeTpoB. PaHpmie cumrajoch, 4to Ha JlyHe OoKoIO
30 ThIcAT KparepoB. Temeps cralo M3BECTHO, YTO HX BO MHO-
ro pas Oonbme. CymiecTByer [Be TeOpPHH UPOUCXOMITCHAA
JyHHBIX KparepoB. Ilo omHO#l Teopmm JyHHBIE KpaTeph —
ocTaTKM OCTHIBIIMX BynkaHoB. Ilo mpyroit — ato caemsr yma-
POB 0 JIYHHYIO IOBEPXHOCTH MEJIKHAX MeTEeOpHEIX dacruil. [leio
B ToM, 4to JlyHa snmmiena atmocgepsl. llpurssxenme Jlyubi
cTONIb ciaboe, UTO OHA He MOTJa yAep:KaTh OKOIO ceGa rashl.
ITosromy moeepxHocTh JIyHEI He 3amiumieHa oT KOCMHYECKOM
MBLTH, KaK IMOBEPXHOCTh 3eMJIH, H MeTeOPHbIe YaCTHIbI, 0 KO-
TOPHIX pedb Mofier Raiblle, MOTYT OECIPEHATCTBEHHO yHa-
PATH B HOBEPXHOCTH JIyHEI.

Becema BeposrHo, uTo ¢m3mueckaa unpupoma Meprypus,
CIYTHOKOB APYTHX IIAHET W aCTePOHJOB CXOAHA ¢ MPUPOJOi
JlyHsI.

Onncanme COMHEYHOH CHCTeMBI OBLIO OBl HEMOAHBIM 6e3
VOOMUHAHAA 0 KOMETaX, 9THX yAUBHATEILHBIX «XBOCTATHIX» He-
OecHBIX CBeTWJIAX, M3pefKa moABIAommXxcad Ha Hebe. Bruio
BpeMsA, KOT/a MOABJIeHNe KOMeTHl BEI3BIBAJIIO y NOfell cyesep-
HEI y:Kac. B Heli Bujenn npeaBecTHUITY «KOHI[Aa MEHPA», WM,
o KpaiiHeil Mepe, IPUOIMIKEHAA CTPAIIHOrO CTHXMAHOrO Gei-
cTBHA. JTO BpeMAa mpomuro. Temeph Bce XOPONIIO 3HAIOT, UTO
KOMeTHEI — cBoeoOpa3Hble HefeCHble CBEeTHNIA, JBIKYLIHecsH
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nop BausAHAeM npuTaKeHna ColHIA IO 09eHb BEITAHYTHIM BII-
IANTHYECKAM IMyTAM — OPOHTaM.

fAnpo KomeTsl — CKOIJIEHHWEe CMeP3IINXCSA KaMHell W NBLTH,
rapiba IbJa, B KOTOPY0 BMOPOKEHBI TBEp/ble BKIIOYCHUA.
Opmako e 9TOT He O0BIYHEBINA, OH TpeJCTaBIgeT c000i OTBEp-
fleBIllme Ta3sl — YTIEKUCIOTY, a30T, Kuciopon # 1. n. CoxHed-
HEle JyYd WCHApPAIOT JeMl, W AXPO KOMETHl OKYTHIBAETCH Iraso-
OBIIeBOH 00009K0i. Mbl BHNM ee KaK MOIYIPO3PAYHYIO I'o-
doBy KoMmethl. llom pmelicTBEeM CONHEYHOro HBIyIeHHdA, IO
Mepe npubnmxenna Komers! K CoJHINY, Tol0Ba yBeIWIMBAET-
¢A B pa3Mepe W [JaBJeHHe COMHEUHOr0 M3IyIeHHS IMPHBOIHUT K
o0pasoBaHUI0 KOMETHOr0 XBocra. VHorma xBocT KOMETHI [0-
CTHTaeT OTPOMHBIX pasmMepoB. DBwinm ciayuam, Korga oH mpo-
crupanca Ha 300 MuH. KM,

Bxopsmiee B coctas XxBocTa KOMeTHI ra3o00pasHoe Bem[ecT-
BO HaBcerjga yXoguT OT AApa, PACCEWBAsICh B MAPOBOM IPOCT-
paucree. Ilocremenno pacmamaerca m SiApo, Tak 9TO KoOMeTa
ocraBisger 3a co0O# poil MEIKWX YACTHIl, HOCTENEHHO OTCTa-
FOIHA 0T KOMeTHI U pacTATHBAOmumiicsa Baoab ee opourel. Ta-
KM 00pa3oM CO3[Al0TCA MOTOKM METEOPHBIX YacTHIl.

CronKHOBEHHWE KOMETHI ¢ 3eMmieii — cOObITHE Maji0 Bepo-
arHoe. Bexp mis aToro Hy;KHO, 9T00b OpOUTHI KOMETH N 3eM-
JId TepeceKInch M 4To0bl KoMeTa W 3eMJA B OQUH W TOT Ke
MOMEHT IPHUILIN B 3Ty TOYKY mepecedenmsa. llpasga, opbura
3emun mepeceKkaercsa ¢ opOATaMu HECKOIBKHX Komer. Tak Kak
‘poit MeTeopHOro BemecTBa paccesH BAOIb BCeil OPGHTHI KoMe-
THI, TO MBI 94CTO BCTpeYaeM Ha CBOEM IYTH OCTABJIEHHbBIE KO-
MeTaMI MeTeopHEIe YacTHUI[B, 0COOEHHO JacTO OCEHBIO, B aB-
rycre.

Mereopuas uactnma — KocMHYecKas IBLUIMHKA — BIETAeT
B 3eMHYyI0 aTMocepy €O CKOpPOCTBIO, MOCTHUTAIONedl mmomd4ac
60—70 km/cer. Or ymapa o semHyI0 arMmocdepy, Ha BEICOTe
nopsagka 120 km, DBIMHKA HaKajseTcA W HadYmHaeT GBICTPO
nemaparbesa. Venmapusimmecsa MONEKYJIbl MPOAOIKAIOT  BH-
TaThCS CKBO3b pa3pe)KeHHbIe CJIOM 3eMHOU aTMocepsl B TOM
JKe HaIpaBIeHAHW, HOYTH C TAKOH jKe OTPOMHON CKOPOCTBIO.
Harankusasce Ha MOJIEKYJIHI BO3JIyXa, OHH HAYMHAIOT CBETHTb-
ca. Mu1 HaGmiomaeM KpaTKOBPEMEHHBIH MOJIeT «Ilafjaolileit
3Be3nsl». I'acHer jKe oHa TOTHA, KOrfa BCe METEOPHOE TEIo
TOJHOCTHIO HCHAPHTCA M MCYEPIAeTCsA DHEPruA ero NBIKeHHA.

Maccsl OOBIYHEIX METEOPHBIX YACTHI[ HUYTOKHO MAaJjbl —
OHH COCTABIAIOT [OJH rpamMma. Ecim ke MeTeOpHOe TeJO
«KpymHOe» u ero Macca mocruraer 10 2, BumeH moser ApKOro
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OrHeHHOTo miapa. Takas «majawmias 3Be3ga» Ha3wslBaerca 00-
JIAOM.

OdgeHb penKO KOCMHUYIECKOE TeNo He yclieBaeT PaspyHINThb-
cA IPH CBOEM IoJieTe Yepe3 arMocdepy U goleraer A0 IMOBEPX-
HocTH 3emim. B TakoMm ciaydae MBI FOBOPHM, 4TO Ha 3eMIi0
ynan mereopnut. Mereoputsl — efuHcTBeHHbIe HeGecHbIe Tejla,
KOTOpPbIe MEL IIOKa 9TO MOKeM MCCIeHOBATH B 3eMHEIX nabopa-
TOPHAX: OLpeJeNATh XAMHYECKHil COCTaB, W3ydyaTh CTPOEHHE,
MPOYHOCTH M JajKe BO3PACT MaTepHhaia.

Onncanme o6miero IJIaHA CONHEYHOM CHCTEMEI OBLIO OBI
HeIOJAHBIM (Ge3 YIOMAHAHNA 0 ABJIeHAH, HaGIoIaiomeMcsa moc-
ne zaxoma mwiad nepep Bocxogom Commia. Ilociae 3axara Com-
Iia, Korjga moracHeT BeuepHAA 3aps, B 3amagHOIl cTOpoHe HeOa
MBI UHOTZ{a BUAUM SPKHUH CcBeTAMHAHCA KOHyC, BBITAHYTHII
B/IONIb 30MHAKAJBHBIX CO3Be3OWii. JTO «30QHAKAIBHEIN CBETY.
Nnorma ero Moxkuo Habmomats mepen Bocxomom ConHila B
BocrouHOU gactm Heba. O6bacHAercAa 910 AsneHue tak. ComH-
Ile OKYTaHO OTPOMHBIM OGJIaKOM KOCMHYECKOM IbLIN, WMEI0-
oM qedeBnieo0pasHyo GopMy U BEITAHYTHIM B TOH jKe IJIOC-
KOCTH, B KOTOPO# [BIDKYTCA IiaHeTsl. Ilwine paccemBaer
comHeuHble Jayum, m kKorga CoiaHIle HAXOAUTCA IOJ TOPH30H-
TOM, MBI KaK OBl BUZUM €r0.

Takum o6pasoM, B okpecTHOocTAX Hamero CoTHIIA ABMKYT-
csA, MOQUUHAACH er0 MOTrydeil CHje IPHUTAMKEHUS, MHOTHEe He-
Gecuble Texa. [leficTBHTENIbHOE CTPOEHHE COMHEYHOU CHCTEMBI
OKa3aioch ropasfgo 0oiiee GIOKHBEIM W Pa3HOOGPA3HBIM, YeM
ayman m Homepumk m ero Gnmkaiitome mociemosatenn. Be-
poAaTHO, oHHU GBIn GBI elile GosbIDe yAWBIEHEI, eClu OB y3Ha-
amu, ato camo Comune — oOBIKHOBEHHAsA 3Be3ja-KapidkK.

fIproe, myuesaproe Comnine — Ommkaiimmas K HaM 3Besfia.
Ono orpomuo. Ero o6vem B 1300 ThIc. pas Gombmie o6sema
3emnn. B ero megpax B 332 Teic. pa3 Goubllle BemiecTsa, He-
end B Hempax 3emsm. OHO HArpero [0 OPOMHOI TeMiepa-
TYypHl, fgocturampomieil 6 ThIC. TpagycoB Ha IOBEPXHOCTH H
20 muH. rpagycos B rieaTpe!

Tam, B Hempax ConmHIla, TPOMCXOJUT MPOIECC HpeBpalie-
HHA BOJOPOJA B TeJNi, MPOIEecC, IPH KOTOPOM BBHIJENAETCA
OrpOMHOE KOJMYECTBO BHYTPHATOMHOM 9HEPruH, NHTAIIEi
Henccaraemoe m3nydenne Comnmna.

Benencreme BbicoKoit TemmepaTypsl m marHetusma ComH-
I[a Ha ero HOBEPXHOCTW BOSHUKAIOT OrpOMHBIe BHXPH, KOTO-
prle MBI HaGIOJaeM Kak colHeuHble NATHA. Beaencreue ObicT-
PHIX JBIKeHHII rasoe obpasyercs 00JacTh, B KOTODOIl Belie-
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CTBO sABIAeTcA Oolee paspesKeHHBHIM. 3Jlech HACTymaeT Bpe-
MeHHOe IOHMKeHHe TeMIIepaTypPhl — TOABIAETCA TEMHOe IAT-
HO. 3aKaHYMBAETCA BUXPEBOe [BH;KeHMEe — IATHO HcYe3aer.
Opnaxo 0YeHb 9acTO OfHO W TO jKe IIATHO, KOHEYHO, H3MeHAd
cBOH pa3Mepsl H (POpPMY, COXpaHAETCA B TeUeHHe IATEIHHOIO
BpeMeHH (70 roga).

Hapg «xkunameii» mosepxHOcThi0o CoONHIA B3IBIMAOTCA
OrpOMHEBIE U3BEp)KEHHSA — MPOTyGepaHIbl, BpeMeHaMHd BO3HH-
KalOT BCUBIMIKHA, CONPOBOKIAIOIIHECA OYpPHBIM [BHKEHHEM
rasos.

Bo Bpemsa mosHOTO cOMHEYHOro 3aTMEHHA, KOTHA APKAI
muck CONHIA 3aKpHIT OT HAC HEIPO3PAYHEIM TEIOM JIyHBI, MBI
Ha0mofjaeM BeIUKOJENHOEe 3pelule — COIHEUHYI0 KOpOHY.
Tonpko Temeps cTalio ACHO, YTO COIHEYHAS KOPOHA — HTO CKO-
numie 6sicTpo ABmKynmXxcAa or ComHIaA dacTHIl, MOTOKH Be-
mecrBa, B KOTOPOM Opeoliaafaioiqyi0 pPoiib WIPAlT CBOGOXHO
aersaniue 3aexTponsl. OHA-TO W PaccemBaOT OCBeMAIOINUA MX
CONHEYHHIH CBeT.

CpaBHHTeIBHO HeJaBHO OBLIO OGHAPY;KEHO paguoM3iyde-
une Comnna. Ilpm sTOM BBHIACHWIOCHE OHO OYeHL BayKHOE 00-
CTOATENbCTBO. /(€710 B TOM, YTO pPaJHOBOJHEI, KaK H3BECTHO,
ACIIYyCKAKTCA 3aMeJIAININMA CBOe [BIKEHHe, TOPMO3AIIAME-
ca saexrpoHamu. VI3sMepuB MOIMHOCTh 3TOr0 M3AYYCHHH, MOK-
HO BBIYHCIHUTH HE TONBKO BEINTIMHY TOPMOKEHWA DIEKTPOHOB,
HO W CKOPOCTh HX ABWKEHHsA, a IO Hell cyauTh 06 UX (TeILIo-
BBIX» JIBIDKEHHX, TO €CTh O TeMIeparype dJIeKTPOHHOro 00-
aaka. OKasajoch, 9TO COTHEUHOE PAgUOM3JIydeHHe MMOPOKIa-
€TCH DIEKTPOHAMHY, IBIKYIIMMHACA CO CKOPOCTHIO, KOTOpAsA CO-
OTBETCTBYeT TeMIleparype, MOCTHraoImeil 1 MIH. rpagycos.

T'ne sxe ma ConHne HaxomaTca Takme obnactu? B memgpax?
Her, pacuersr mokasanm, gro BemectBo CoNHI[Aa HEMPO3pavHO
A PafuoBOJNH W PajWoOmM3IydeHme He MOKeT IPOUTH dYepes
pHemmHue ciaou ConxHIA B IpocTpaHCTBO. Takum 06pa3oM, GBLIO
YCTAHOBIIEHO, 9TO PaguOM3IyieHne BO3HAKAeT B CONHEYHOH
KOpoHe. A 3T0 03Hauaer, YTO 0OHa HarpeTa 0 OTPOMHOI TeMIie-
parypH. Boxee Toro, okasanocs, 9T0 BO BpPeMA BCILIMICK, IIPO-
nexopAmMux Ha nosepxaoctd ColHNA, BO BHEIMHAE CIOM BHIPEI-
BalOTCA MOIIHBIE BBIOPOCH BeIllecTBa, NPOHHKAIIIHE TAKIKe
u B KopoHy. Ha Koporkme MruopeHHs GypHEI® JBUKeHHA
BIIeKTPOHOB CTAHOBATCA CTOJNH GBICTPEIMH, UTO «TEMIEPATYpPAy»
KOPOHHI TOBBIMMAaeTca 1o 1 Mipz. rpazycos.

Wccenenosanmsa ConHIA HCKIIOUUTENLHO BasKHHE IIO Clle-
AVIOIAM TPeM OpHIHHAM.
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Bo-1iepBrix, onE faior BO3MOSKHOCTD LOJIHEe H3YIHTh CBOMH-
cTBa H 3aKOHLI pasBurhsa Marepud. Begs B Hegpax ConHia
nasiaerua poxopar go 200 mapn. armocdep, TeMmepaTyphl f0-
craraior 20 MJIH. IpagycoB, a INIOTHOCTH CKATOTO TATOTEHHEM
rasa IpeBOCXOHT B HECKONbKO pa3 IJIOTHOCTH CBHHIA. TaKme
YCIOBHA IOKa HEBO3MOKHO OCYIIECTBHTHh B HAIIAX 36€MHBIX
JabopaTopuAX.

Bo-Broprix, MHOrme ABIEHHSA, NPOUCXOJANAe Ha 3eMie,
HenocpencTeerno ceasanbl ¢ ConaneM. ColHme — 310 BHEpre-
TH9ecKaa Oasa 3emum. Jl00oii 3eMHOI TeILIOBOit HpoOIece
00yciIoBIIeH, B KOHEYHOM CYET€, CONHETHHIM H3IydeHmeM (3a
HCKII0YeHHeM BHIflelleHAA aTOMHON 9HePIHH B aTOMHBIX peak-
TOpax W ycraHOBKax). [[poBa u Top(, yroip m HedTh, cropas
B odarax m TOIKAX, BHIEJIANT Ty HEPrmio, Koropyio, Gxaro-
npapsa Conamy, HAKOUHIN B CBO€ BpeMs PACTeHUA U }KHBOTHEIE.
dlleKTpUYecKas dieprua THAPOCTAHIAIN — 3TO TAKKe SHEPrusa
COJTHEYHOr0 M3IyYeHHdA; OHO IPUBOAUT B eHCTBHE (TEHJIOBYIO
MalImHy» Hallell aTrMocdepsl, HemapsAas BOAY B MOPAX U OKea-
HaxX W IepeHoCsa BOIAHEIe HapHl BIIy0s KOHTHHEHTOB.

Opnaxo sTo eme He Bce. ConHIe OKa3bIBaeT TaKyKe W Lps-
Moe BosfeiicrBue Ha 3emio. Vcnycrkaemsie ColHIleM DOTOKH
YacTHUI[, KOPOYCKYJ, MOXOIAT N0 3eMJIN W W3MEeHAIOT ee Mar-
HHTHBIe cBolicTBa. IlpomcxomaT onmmcaHHBIe BHIMe MAarHUTHEIE
BO3MYINeHNs — MarHATHBIE Oypu, HaGIIOJAIOTCA IOJIAPHbIE
CHAHHA, Ha BpeMA Hapymaercsa HOPMalbHAsA paJgHOCBA3B.
HNurencuBroCcTs mpoucxopamux Ha ConHIEe OporeccoB OKa-
3ajlach He IIOCTOAHHOA BO BPEMeHH; OHA IePHONWIECKH W3-
MeHgerca. ViHorma MBI BHAHM Ha COIHETHOM JMCKe MHOTO M-
TeH. B 5T0 Bpema BO3HHKaeTr MHOTO IpOTyOepaHIEB, FacToO
OPOMCXONAT BCOBIMKA. [IPOMCXONAT MAaKCEMYM COXHETHOM
axTmBHOCTH. B npyrme MomenTpr pmearenbmocth Connnma ma
BpeMs 3aMHpaeT. DTO ABIeHHe HMEET nepuop 11 m /5 ropa.
Buonse moHATHO, 9TO B pAfe ABIEHHIA, IPOMCXONAMMX HA
3eMie, TaK;ke BO3BHHKaeT TaKasA NIePHONHIHOCTE. llosromy
HellpepbiBHOe H TIMare’bHOe mHccaenoBaEnme ConEna mMeer
Goapmioe ODpaKTHIeCKoe 3HadeHWe [JIA PAJa 09eHb BajKHLIX
npo6ieM HapOMHOTO X03AHCTBA.

B-rpersux, Comane — o0br9Has 3Be3fa, KAKAX B MHUPOBOM
mpocTpaHCTBe 09eHs MHOTO. V3ygaa mpomcxogamue Ha ConH-
e ABJeHHs, MBI COCTABJIAEM NpeACTaBIeHHE O TeX ABICHUAX,
KOTOphle BO3HHUKAIOT W HA APYrmx 3Be3gax. Hcrarm ckasars,
ComHIle — 5T0 eAMHCTBeHHAHA 3B€3[a, Y KOTOPOH MEL BHAUM
IACK.
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3BespHan BcenexHan

— Cnioco6rl m3y9eHHA 3Be3[ CyOIeCTBEeHHO OTIMYAIOTCA OT
MeTof0B Hcciaenosanna ColHma W comHeYHo# cucreMbl. B ca-
MOM Jielle, 3Be315I CTOIB TAJEKH OT HAC, 9YTO JAa)Ke CaMBIi MOII-
HEI TelleCKON He IOMO;KeT YBHJeTh mX auckd. Ilosromy Bce
HalllK CBeIeHNs 0 3Be3[aX OCHOBAHHI HA aHAJU3e JOXOMAMEro
7I0 HAC CBETA 3THX JAJeKHX 00'heKTOB.

VYixe mepsasa 3ajaga — ompefeleHAe PACCTOAHUS 3Be3[ OT
3eMad — oKasajach He U3 JerKmX. BuepBeie ee ymajoch pe-
1OaTh HeMHOTHM 0ojiee cTa JieT TOMY HasaJ[ PyCCKOMY acTpo-
Homy B. fI. CrpyBe, KOoTODEI onpefennya paccTosAHue 0 IIaB-
HOii 3Be3nsr cosBesnua Jlmpst — Berm. Hemuormm mospaee
HeMenkuii acrpoHom @. Beccemrp msmepmn paccrosEme [0
sBesnsl Ne 61 cossesmus JleGema. B wem cocromr TpymHOCTH
TaKHX ONpefieleHuii?

ITpn pemxennm Boxpyr CoxHma mo opbure 3eMis 3aHH-
MaeT pasiIHYHBIe HOJOKeHHA B Ipocrpancrse. Ham momxHO
KasaTbecd, 94To OMH3KaA K HaM 3Besfia mepeMelmaerca Ha ¢oHe
JDaleKux 3Be3J, OINCEIBag Ha HeGecHoil cdepe B TedeHHE IO-
na HeGonbnIoi smramnc. Yem Onm:xe K HaM 3Be3fa, TeM GoanIme
pasMepsl 3Toro amiannca. Ha mnpakThke YIJIOBBIe pasMepsl
BTUX JJUINIICOB OKA3aMWCh YPE3BEIYAWHO MaJBIMH, Tak Kak
3Be3[sl 0ueHb majtexum or Hac. Camaa GiIM3Kag K HaM 3Be3fa
cMemlaeTcsa 10 OTHOIIEHHI0 K CBOEMY CpelHeMY IOJOKEeHMHI0
Ha yToJI, PaBHEIL 3/4 ceKyHABI Ayrm. A Beab CeKyHAa AYTH —
9TO TOT YTOJ, HOJ KOTOPHIM KolleedHAd MOHeTa BHfHA C pac-
croauda okomo 3 km! Jlaa msmMepeHHa TaKMX HHYTOKHO Ma-
JBIX CMeIleHNH HY;KHO pacmosiaraTh TOYHEHITHME yTIIOMepHbI-
My mHECTpyMeHTaMH, a mx Ho XIX cr. eme He ObLto. B mame
BPeMd, KOrjla CTaJd HPUMEHATH g W3ydeHnA HeOecHBIX CBe-
tmn (ororpadmio, sTa 3ajmada pelmaerca Jerde, HO Bece JKe
TpeGyer o9eHb GONBIMON TOIHOCTH u TiiaredpHOCTH. llemoi
OTrPOMHBIX YCHJIHII Temeph OIpeJelleHbl PAcCTOAHHA [0 He-
CKOJNBKEUX ThICAY 3Be3n. K ToMmy ke HalieHsl @ apyrae (mpm-
OnmKeHHBIE) CHOCOOBI OLEHKH PACCTOAHHM M0 O9eHb JaJIeKAX
HeOeCHBIX 060'HEKTOB.

Paccrosamns, ormensonime Hac oT 3Be3[, 0YeHL BEJIHKH;
Onmxaiimiag 3se3ma pacmonoskena B 270 ThIcAY pas padjbime,
geMm Conume. Bripaykars crons Golbpmime pacCTOAHUA B KAIO-
MeTpax o4YeHb Heyno6HO. IloaTOMy acTpoHOMEI BHIpaGOTAIH
ocoOble eqWHAIEI, H3 KOTOPHIX Jerde BCETO IIPeJACTABUTH
cebe cBeTOBOH IO — TO paccTOsAHEHE, KOTOpoe JIyd CBera,
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npoxopamuii B ogHy cexyagy 300 Teic. Kx, mpoberaer 3a OfUH
rox. Ono pasuo, npaMepno, 9 500 000 000 000 x.x.

Paccrogrnme ;xe no0 Gamxaiimeit 3Be3nsl paBHO 4!/3 cBeTo-
BHIX Topal

Ha Bcem 3BesmHOM HeGe MBI BHIAM HEBOODY;KEHHBIM IJa-
30M OKOJIO O THIC. 3Be3[]. ¥Y:Ke B TIy6OKOM ApeBHOCTH HX pac-
Opelelin 10 BEAAMOMY OlecKy Ha IHecTh KIACCOB — 3Be3Ji-
mpx BenmumH. CaMble ApKHe OTHECHH K 3Be3JaM IepBOM Be-
JUYUHEL, a caMble ciabble, BAMAMEIe Ha Upefele 3peHHAA,— K
IecToi.

Bupnwmsiit 61eck 3Be3fpl ellle He XapaKrepuayer ee (pm3u-
9ecKUX CBOMCTB. B caMoM fese, oH 3aBACHAT KaK OT WCTHMHHON
CHJIBI CBeTa 3Be3Obl (ee CBETHMOCTHM), TAK W OT PACCTOSHWS,
OTeNAINero 3se3ny or Hac. UToOB BEHIUCINTH CBETHMOCTL
3Be3/Ibl, HY;KHO y9YecTh BimaHme paccroauma. Ecam paccros-
HHe H3BECTHO, TO MOKHO BHIYHCIATL MCTHHHYI0 CHIIY CBeTa
3Be3/bl U CPABHATH ee ¢ mCTHHHOM cminoii cBera Comuna. Tak n
menaior. Ilpm 3ToM 3a e UHWIY CBETHMOCTH NPHHAMAIOT HC-
tuaHy0 cuiny ceera Conmnnma. Horma rosopsr, 9to cBermmocTtb
3Be3MIbl paBHA THICAYE, MOJ[Pa3yMEBaloT, 94TO 3Be3la B THICATY
pas sipae Connia.

Haiimeno muoro 3sesn, Gonee aprmx, gem Comnue. OgEaKO0
OblIn TaKike OOHAPYKEHBI 3Be3MIbI, ¥ KOTOPHIX CBETHMOCTH
BHIpasKaeTca 04eHb MaJleHbKaME Apobsmu. V3BecTHHI 3Be3MbI,
DOCHLIAIOIAEe B TIPOCTPAHCTBO B AECATKA THICAY Pa3 MeHBIIe
ceera, yem Comare.

CBeTmMoCThL 3Be3BI, B CBOI0 OdYepefb, 3aBHCAT OT JABYX
OpPUYHH: OT PasMepoB 3Be3[Bl W OT CTENeHHW HarpeBa ee IIO-
BEPXHOCTH — TeMIIepaTypsl BHEITHNX, HOCELIAIONINX HaM CBeT,
croes. CiuefoBaTelbHO, Hamo OBLI0O HAYIATHCA ONPENENATH
TaK}Ke W TeMIepaTypy 3Besf.

Oxasamnoch, 9T0 9T0 He TPYAHO CeJaTh, eClIH ONpeAelnTh
1BeT 3Be3/(bl. Y KPacHBIX 3Be€3]] TeMIepaTypa MOBepXHOCTH I0-
pAnKa 3 THIC. IPAfycoOB, Y IKEATHIX — 6 THIC., y GexbIx —
12 THIC. B y romyObIX OHA JOXOAWT 70 25 Thic. rpaxycoB! Takme
ollpefieJieHUA IBETOB, a CIEIOBATEILHO, U TEMIEpPATyp, CHea-
HBI [JIA 09eHb MHOTHX 3Be3l.

3HaA CBEeTHEMOCThL H TeMIepaTypy BHEIIHHX CJI0eB, MOKHO
BHIYACIATE Pa3Mepsl CBeTAIMIelcA MOBEepPXHOCTH, TO €CTh OIpe-
JeNHTh pagmychl 3Be3]i. 1aKkme BBIYUCICOHHA HOPHBEIH K YIH-
BHTEILHBIM OTKPHLITHAM.

Brinm o6HapyxeHBI 3Be3bl OTPOMHBIX pasmepoB. Ix o0be-
MHBH B MIIIHOHH W Ja)Ke MWIIHAPAH pa3 Goxbme oObeMa
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Connma. Takme cBernsna GHLIM Ha3BAHEI 3Be3JaMH-THTAHTAMI.
BoasnimucTBO 3Be37 M0 CBOEM pasMepaM momo6HBI ComHITY.
Ix maseiBaioT 3Be3gaMu-Kapagkama. Kpome Toro, 6buim o6Ha-
PY/KeHEl 3Be3bI, ¥ KOTOPHIX 00beMBI COCTABIAIOT THICAIHBIE
U gaske MmianoHHble monu o0beMa Conmna. Takwme HeGecHEbIe
Teja CpAaBHUMEI II0 CBOMM pa3Mepam ¢ Semieil. Ix naspiBaror
«6eIRIME KapImKaMEy», HO IOKAJYil Jydnie HA3BATh X 3Be3-
MaMA-JIHITAILY TAMH.

3Be3[pl OTAMYAIOTCA APYT OT APYra He TONBKO pasMepamiL.
Pasznuuno mx BHyTpeHHee CTpOeHHe W, BO3MOMXHO, HCTOYHHKI
ANePHON 3HEePIWH. JTO CTAN0 HOHATHBIM IOCIE TOro, Kak OBLIN
paspaboTaHEI CIOCOOBI ompefeleHHss Macc 3Be3f. llpm pemre-
HHAM CTOJb CJIOKHOH 3ajjadd OIPOMHYIO POJb CHIrpaidm JBOii-
HEI@ 3Be3[IbL.

IlBoiiHaa sBe3fma mpefcraBisger co0oil 3BE3THYI0 CHCTEMY,
COCTOAINYI0 W3 ABYX CBETHJ, CBA3AHHEIX OJHO ¢ APYIHM B3a-
nmusM npnTsskeHuneM. [lox Bamannem npurssxenna oGe 3Be3-
OBl JBIGKYTCA BOKPYr OOMIEro IeHTpa TAMKECTH [0 3aMKHY-
TEIM BiInnTHIecKHEM opburam. Ilo pasmepam opburel W 1O
nepnoRy obpallleHHs MOKHO BBIYHCIHNTEL MAaccy KaKkgoro I3
HeOeCHBIX TeJl, TO eCTh y3HaTh, KaKoe KOJMYECTBO BeI[ecTBa
COflep:RUTCA B X Heapax. TakuM oOpasom GBIIM oIpeelNeHbI
Macchl MHOTHX 3Be3I,

Maccer 3Besp He Tak pasmooGpasHBI, Kak pasmepsl. He cy-
INecTByeT OOBITHBIX 3Be3J, MACCHl KOTOPHIX ObLIM GBI GoJbIme
maccesl ComHna Gosee dem B cto pas. CiefoBaTenbHo, pasimd-
HEle THOHI 3Be3J JOKHBI OTIAIATHCA ONWH OT APYroro IIOT-
HOCTBHIO BeIecTBa.

Y 3Besn-rHraHTOER CpegHAA INIOTHOCTEL BEINEecTBa HHYTOM-
HO Maja — IOpAfKa MILIHOHHOW W [lajke MELIHAPIHON 0iIM
niorHoctd Boubl! OKaseIBaeTcsA, 9TO BEMIECTBO 3Be3LI-TATAHTA
0oJiee pa3perkeHO, IeM TOT BAKYYM, KOTODPEIA Mo;keT OBITH IIO-
llydeH B 3eMHBIX J1a60paTOpUAX IPHU HOMOII[A HAMIYYIIHX BO3-
JAYIIHBIX HACOCOB!

Cpegusaa mioTtHOCT, BemmectBa CoJHImA  cocTaBiAeT
1,4 elemd. YV 3Be3n-KapIUKOB ILIOTHOCTH BeIlecTBA IOYTH
TaKad e,

C ropasgo Golee ynuBHTeNBHBIME (DAKTAMH ACTPOHOMBI
BCTPETWINCh IPH H3YIeHHW 3Be3[-THIHNYTOB. JTO ropAdne,
Geso-royGeie 3Be3[BI MAJIOi CBETHMOCTH, clefoBaTeldbHO, HX
pajguycsl  06beMEl TaK:Ke 09eHb HeBeJIHKH. BMmecTe ¢ TeM mx
Macchl cpaBHEMEL ¢ Maccoit ComHma. CpeHAA IIIOTHOCTEL Be-
ImecTBa TAKUX CEETHN HMoxomdT fo 1 mum. 2/cm®. 3HaudT Kamk-

29



Temnepamypa
S S & o S
S §§ 8 g 8
I e & S A
5o o N I R T 1
. . = CBepxeuaanmol

g R A .-

§ . - Gk

g .0 S et

% ‘q . . b . N

o ' e 8

S ; . S

3 20, X 1 Y% e

S 45 s, T TR =10 2

f?,) 0/776/%/; X LY cg
S ) .06'075 . 1 S

= ’ :

‘g .

S +0 §=00/

] . . :

(=] .

S benvie napauru

+5 ' = 0,0001
B0 AD Fo GO M
Cnexmparbripii kaacc

Jmarpamma T'epmmnpysara — Peccena.

IBE KyOMYecKril cAaHTEMETD BellecTBa TAKOMl 3BE3IEI «BECHT»
ToHHY!

Tlonmp3ysick AByMa y:Ke 3HAKOMBIMH HaM BeIHIMHAMH —
CBEeTHMOCTLI0O K TEMIEepaTypoil I0BePXHOCTH,— aCTPOHOMEI
COCTAaBHJIH JAHWarpaMMy, HMeMIIyi0 0ojblloe B3Ha4UeHHEe [JIA
Hccae[0OBaHHA 3Be3]], 3Be3HBIX KOJUIEKTHBOB H MPOGIEMEI HBO-
monun. (I'oopsa TodHee, BMeCTO TeMmepaTypsl MOBEPXHOCTH
HCIIONL3yeTCA XapaKTePUCTUKA BHA 3Be3THOTO CHEeKTpa; Of-
HaKo o6a MOHATHA TECHO CBA3AHBI APYT C APYILOM, X STH BeJH-
YWHB B3aUMHO 3aMeHHMBEI). Jra gmarpaMma B 9ecTh CO3[aB-
MuX ee acTPOHOMOB HasdpaHa pg@arpammoit ['epummpyrra —
Peccena.

Ecim 0TIOKHTE, Ha BepTHKAJILHON OCH CBETHMOCTH, a Ha
TOPHU30HTANBHON — TeMIepaTypsl, TO Kaskgaa 3Be3ga m3o0pa-
surca rtoukoil. llomoskeHme CodHI, KOTOpOe HMeeT CBETH-
MOCTh, PaBHYI0 efWHHUIE, U TeMIepaTypy HOBepXHOCTH, IpH-
mepHo pasHyI0 6 000°, oTMeueHO Ha 3TOM IarpaMMe KpPYHKKOM.
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Toukn He 3aIOIHAIT BCeil [UATPAMMEI, a PAcIOIATAIOTCSA
rpyunamvu. Beepxy maxogsarcsa 3Be3nbl-ruradTsl. CieBa CBepxy,
HATpaBO-BHH3 HJeT IMaBHAS IIOCIEN0BATENbHOCTh 3Be3J-Kap-
IIHKOB, a DAPa/IeIbHO el I HecKOJbKO HHMKe — Apyrafd, Tak-
e OOMIMpHAA, LOCIEKOBATENHLHOCTh KAapINKOB IOHHKEHHOH
CBETHMOCTH — CYOKApIHKOB, KOTOPHE HMEIOT CBOM OTIHIH-
TellbHEIe CBOWCTBA M, HO-BHAMMOMY, APYIOi 3aKOH DBOJIOIHAH.

Jlesyo HEKHIOI 9acTh 3aHEMAT Oelble KapAHKA — JH-
JTUOYTHL.

CTonp yRWBHTENIbHEIE W pPa3sHOOOpa3HBIe CBOMCTBA 3BE3J
HOIGKHLI GBITH JIOMOMHEHHI ONHCAHHEM HEKOTOPHIX OBICTPHIX
MPOMECCOB, NPOABIAKINUX ce0sai B H3MEHEHHAX CBETHMOCTH
3Be3[l. DBOMIIUA 3BE3[BI — IPOLECC MINTEILHEIA, W IPOXOI-
JRATENBHOCTH JKUSHA YeJOBeKa HeOCTATOYHO, 4TOOBI 3aMe-
THTH KaKHe-Tr00 DBONONNOHALIe H3MEHEHUA 3BE3/IH.

AcTpo(pU3NKA-TEOPETHKYA 3aTPATHIA MHOTO YCHIWi, ITO0OB
BHIACHUTH NIPOOJIIeMYy 9DBOJIONWH 3Be3[ W OOBACHATH CBOEOO-
pa3Hoe pacmpefielieHre «TOYeK» Ha ONNCAHHON BHIMIE JEarpaM-
Me. BpuIO0 ycTaHOBIEHO, 9TO 5BONIONHUI0 3BE3[HI OIpPEHENsioT
HCTOYHHNKE M3IydIaeMoil 3Be3foil 9Heprad. I'1aBHEIA HCTOIHEK
9HePrum — IpeBpalleHne BOJOPOAa B TelHil, IPOHCXOJAIIEe
B INTyGOKAX HeJpax 3Be3[H, B ee Afpe.

IBONMIONUOHHLIA LyTh 3BE3OHI Ha guHarpaMMe O4eHBb CIIO-
xeH. Ha mepBrIx mopax oHa pasorpeBaerTcs 3a €4eT CBOETO
c)KaTHsA. 3aTeM BCTYNAWT B CTPOil sflepHbIe MPOIECCH IIpe-
BpalleHUA BellecTBa. Ecam HagaldbHaa Macca 3Bes[bl HeBe-
JHKAa — OHA O0CTaeTCs B HIKHOX YacTAX AMAaTPaMMEL, T. K.
CBETHMOCTH €e He MOMKeT cTaTh O4eHb Oompmoii. Ecam ke
3Be37la 0Y9eHb MACCHUBHA, AiflePHEIE PEAKIHH B ee HegpaxX 09eHD
HHTeHCHBHEI, I OHA JOCTHraeT OOJBINONH CBeTMMOCTH; m300pa-
MA0IMAasA 3Be3qy TOYKA (IOMHAMAETCA» B BEPXHIOK JEBYIO
gacth guarpaMmsl. OgHAKO BEICOKAsA CBETUMOCTH CPABHUTENb-
HO CKOPO HCTOINaeT 3Be3[y, W 0HA, «B3yBasiCh», MpeBpallaeT-
s B 3Be3[y-THTAHT.

Ilommmo sTHX Upe3BBITAiiHO MeE[IeHHBIX H3MEHEHHN Mpo-
HCXOJAT TaKKe M OBICTPHIE, CBASAHHEIE ¢ HEYCTOMIMBOCTHIO
BHYTPEeHHETO CTPOeHUs 3Be3f. B mannHeiimeM oHE GyayT OmE-
caHH Gollee meTanbHO. Temepr ke 3aMeTHM, 4TO A 3Be3fi-
IITaHTOB XapaKTePHHI IPOIECcCH IYIbCAafHOHHOTr0 poma. Ta-
Kadg 3Be3fa IO BIWAHAEM BHYTPEHHAX CHJ TO B3IYyBaeTCA,
To omajaer. MaMeHserca ee 00beM — OH TO yBeIAYHBaETCA,
TO COKpaIjaercd. JTO BEI3BIBAET TaKKe M3MeHEHHE TeMIepa-
TYPH 3Be3[H, 9TO B COBOKYIHOCTH IDHBOJAT K H3MEHEHUIO
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Gnecka, 09eHp 9acTO B KPYNHHIX MacmrTabax. ¥ 3Be3[-Kapim-
KOB Halmioaercd Apyroe apleHme — HX OJeCK MeHAETCA B
pesyibraTe B3PHIBOB, NPOHCXOAAMINX B Hepax CBeTWN, HO
HE3aBHCHMO OT TOT0, THTAHTHL 9TO WJIA KADJIHKH, BCEe 3BE3[HI,
H3MEHAIOU[HEe CUIY CBoero 0iecka, HashHBAIOT IEePEeMEHHBIMHU.

Hax camm 3Be3jpl, Tak W HX SBOJIOIHI0 HEJIb3S H3yIaThb
m3oimposaHHo. IlooTOMYy acTpoHOMHI yaeamntm GOJbINOe BHH-
MaHHe HCCIEeJOBAHAI0 3BE3HBIX KONICKTHBOB.

Ceernaa tymanHas moioca Mmeunoro Ilyrm msgapra mpu-
BlleKajla BHHMaHHe Habmomareneir He6a. Haxmeiii Hapom Ha-
3HIBAJl ee IO-CBoeMy. Y HaImIOX HpegKOB, Ha YKpauHe, OHA
Obuta m3secrHa kaxk Yymankmit Illisax, ychlmaHHBIA COJIBIO,
y sxureneit Cpegueit Asum — xax Comomennaa [lopora. [[pes-
HAE IPeKH W PHMIAHE CPABHHBAIE 3Ty HOJOCY CO CTPYAMH
Mosoka. OT HEX W IONUIO HaydHOe HasBaHHe cumcreMbl Mieu-
Horo Ilyrm — TamakTHKa, 9T0 B IepeBofie ¢ IPeIecKOro 3Ha-
IAT «MJIETHBIAY.

Tanumeii OBl IepBBIM AaCTPOHOMOM, KOTOPHIA yBHEN
BMecTO CBeTof mosockl Mueunoro Ilyrn mckpsaiimecs 3Besq-
uoie o6iaka. JJeicrurensno, Maeunstii Ilyts — 910 mpoexnusa
Ha HeOecHYI0 cepy OTpOMHOIL 3Be3HOI cucrembl — l'amakrn-
KH, KOTOpasA COJEepyKAT MULInapiabl 3sesf, nogobubrx CosHimy,
u ConHile — ofHa W3 9TUX HpHWHAIEKAMIX ['aJakTHKe 3BE3].

Mueunniit Ilyrs mMeer kinoukoBatoe crpoenme. OH Kak GbI
pacmamaercsi Ha MHOKECTBO 3Be3mHEIX o6maxoB. OcoGeHHO
forara TakmMm obmakamm ta dacthk Maeanoro Ilyrm, KoTopyio
Mel HaGmogaem Ha nerHeM HeGe. Hpome rtoro, mommmo mpo-
THAKEHHBIX 3Be3MHHIX 00nakos 8 Mueurnom [lytu maGnomaores
CpaBHHUTEJbHO He0ONbIINEe M He O09YeHh MHOTOUHCIEHHBIE II0
CBOEMY COCTaBY B3Be3fHbIe CKOIIeHWA. llpmMmepom ux Mmoryr
cIy;kuTh Habmiomaromueca B co3se3mum Temnsma Ilmeamsr u
KpacmBoe «[IBOiiHOe» CKoIIeHHme B cospe3gum llepces. Her
COMHEHHSA, YTO BCe BXOJAINIUE B TAKYIO TPYNIYy CBETHJIA UMEIOT
o0Iee IPONCXOKICHNE.

IToMuMO TaKHX 3Be3IHBIX CKOIUIEHHIl, KOTOpHIE Jerko BbI-
JennTh Ha HeGe, CYINeCTBYIOT TaK:Ke IPyNObI 3Be3]], POJICTBEH-
HEIX ApyT apyry. ['nasnas 3eespga B co3espuu Tenpma — Anb-
nebapaH — OKpY)KeHa  CPaBHHTEIBHO  HEMHOTOYHCIEHHOI
rpynnoii 3se3m — 'majaMu, o KOTOPHIX H3BECTHO, 4TO OHH
IBHVKYTCA B IIPOCTPAHCTBE [0 HAPAJIENBHBIM OYTAM C OJH-
HAKOBBIMH CKOpPOCTAMH. Takde Ipynmbl 3Be3[ HA3LIBAIOTCA
OBIKYIMUMECA CKOIICEHHAMH.

BonpmuncTBO 3BE3MHBIX CKOILUIEHWI PACIIONOKEHO BOIM3H
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cBernoii momocs Miuegmoro Ilyrm — sroro skBatopa Iamax-
THKH.

Kpome ommcaHHHIX 3Be3JHHIX KOJVIEKTHBOB, HA 3Be3[HOM
Hefe MOXHO OOHAPYIKUTH HECKOJIBKO MEeCATKOB 3BE3JHBIX CH-
creM mHOTo BHa. Mbl HaOmomaeM mx Kak o0Jadxa CBeTsAIe-
rocs TyMaHa, HO B GOJbIINe TeIeCKONEl OHH BHAHEI KAK 3BE3[-
HHle cKomjienfia. VX memTpanbHBIe Wactw, Afpa, He yHaercs
pasmenuTh Ha OTHENLHEIe 3BE3NEI faMke B caMble MOINHbBIE Te-
Jgeckomnel. OGBIYHO OHH DpEfCTABIAIOTCA HaM o0pa3oBaHUAMH,
HMEIIIAMA OKPYTIylo opMy, M HOTOMY X HA3EIBAIOT HIApoO-
BLIMHU 3B€3THBEIME CKOILICHUSIMH.

IlTapoBoe 3Be3mHOE CKOIUIEHWE — 3TO OYEHD yHAJIEHHASA OT
Hac 3Be3jiHasA CHCTeMa, cojepsKallad B CBOMX Hefipax MHOTO
THICAY 3Be3]]. Berpevaroresa 37ech W METaHTH W KapIHKH, MHO-
IO cpefiE HAX W IepeMeHHHIX 3Be3j. PaccrogHns, ormenaomue
Hac OT IMapOBBIX 3Be3THHIX CKOIUIEHWil, 09eHb BEIWKH — OHHU
H3MEPAITCA THICAIaMHA CBETOBBIX JI€T.

OKoll0 mATHAECATH JeT TOMY Hasaj, M0Cie TIATEIHHOro
H3yYeHHAsS CHCTeMbI MIapOBHIX 3BE3[HBIX CKOIIEHWi, OBIIAa IO-
cTpoeHa ee HpocTpaHCTBeHHaa Momedb. OKazanoch, 9To 3Ta
cacremMa o0pasyer HeKoTopoe mofo0He cjerka CIUIIOCHYTOH
YeUeBUIHl I AMeeT CBOM I'eoMeTpUIeCKHH IeHTp, KOTOPHIH pac-
MOJIO}KeH Ha paccToaHmEA, OpuMepHO paBHOM 30 ThICAYaM cBe-
TOBBIX JIeT OT 3eMjm B Hampasienmn cossesnma Crpensma. B
3TOM jKe HampaBjeHmH MBI HabmogaeM ocob0eHHO Gorarteie
3Beagamud obmaxa Miuegroro IlyTa.

Hewroit Gompommx Tpyaos Gblila Boccosmana KapruHa lamaw-
TEKA. B menTpe 910l OrpoMHOIT 3BE3THOM CHCTEMBI HAXOTHTCS
AP0, 0T KOTOPOTO OTXOAAT B MHPOBOE IPOCTPAHCTBO COCTOSI-
mne m3 3Be3[ companbHble Bersd. Macca agpa [amaxkTmrn
opmMepHo pasHa 00 Mmmimapgam Mace ComHnma. B cmmpans-
Hble BEeTBH BXOMAT 3Be3[bl, 0o6IMaa Macca KOTODPBIX paBHA
npuMepHO 30 Mmmamappam conHeIHBIX. Bea Iamakrtmra Bpa-
maercda BOKPYT Afpa IO OYeHb CIOKHOMY 3aKomy. [lBmskercsa
Bokpyr Hero m Hame CoiHIle, yHOCA ¢ COGOM OKpy:KamIIHe
ero miaanersl. Cropocts msmkenua CoNHIA OYeHDL BelHKa —
oxono 250 km/cer; ogmako CemHme ypmameno or apgpa lamaxk-
tukn Ha 30 THICAY CBETOBBIX JIET, €T0 «TaJUIAKTAYECKad» Op-
O0uTa TaK BeJHKa, 9TO OAWH 00XO0[ OHO COBepIIaeT IOYTH 3a
180 MunIHOHOB IeT.

TanakTnra mMeer cmmocHyryio (opmy. OHa BHITAHyTA
BIOJb DKBaTOpa W CKaTa B HANPABIEHHH «OCH BpANICHUAN.
CucreMa ke IMApOBEIX CKOILIEHWiA C3Kara HE CTOIbL CHJIBHO.
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Ona oGpasyer cBOeoOpasHyIo, MOUTH cPepHIECKYIO, (KOPOHY»
lanakrmku. TarkoBa obmiaa cxema cTpoeHHs Harieil 3Be3THON
cucreMbi. Ecian npaemorpersea K sapy Maegnoro Ilyrm, Mmosx-
HO YBHIETh, 4TO Ha ()OHe HEKOTOPHIX 3BE3THHIX OGIAKOB
3UAIOT TeMHbie HPOrajmHbl. Takme «IycTOTHY HAGIIORAIOTCA
B co3se3mmm Jlebems, Opna, Teapma. Bomee Toro, B 0KHOI
YacTH JIeTHEro 3Be3[HOre HebGa, TaM, Ifle HaXO[ATCA CO3Be3us
Opmna, llnra n 3meenociia, Mueansrit Ilyrs kax 6s1 pasgeam-
BaeTcda, W ero fiBe «BeTBH» 00erarT BOKPYT OIPOMHOM IIyCTO-
TEI, CMBIKAsCh APYT ¢ APYTOM THe-TO IIOf TOPH30HTOM (B IO3K-
HOM moaymiapun Heba).

Eme B XVIII cr. Beimaromuiica aHIIMACKEHA acTpOHOM
B. T'epmiens HasBam 3TH IyCTOTH «YTOJIBHEIMA MEIDKaMM».
IIycrorer nim aro? [leificTBuTENBHO A B ATHX 9aCTAX IIPOCTPAH-
crea Her 3Be3n? Her, yroapHble MemKm — He IYCTOTHL. IJTO
o6IaKka TeMHOTO, DOTJIONIAIONET0 CBET 3BE3][ BEMeCTBA, CKOI-
JIeHAA OI'POMHOI0 KOJIWYECTBA KOCMIYECKOH MbLIA. JTH o0NaKa
3aKpPHIBAIOT OT HAC PACIOJNOKeHHEIe 3a HAME 3Be3fbl. Ecaum
jKe CBeT KaKoii-mmbo APKOi 3Be3mbl IpoOHmBaeTrcda CKBO3bL 00-
JIAKO KOCMMYECKON IBLIM, TO OH BBIXONHT U3 HEro IOKpPACHeB-
mum, n Genaa 3Be3ma MOMKET IOKa3aTbcad HAM KpacHOii!

Oxasaioch, 9T0 TEMHOr0 EBellecTBa B |aJaKTHKe MHOTIO
Goxbmie, gem mpepmonarand. Ero ofmias Macca cpaBHEMa c
Maccoll Bcex 3Be3f.

Ilomrmo TemHBIX TymaHHOCTeill, B I'amakTnke HaGmogaIoT-
CA TAKKe W CBETJbIe, APKWEe, KOTOPhle MBI BHMHM B TeJIECKOII
Kak o0maka sgproro rtyMmana. Takas TyMaHHOCTE — OGIAKO
049eHb pa3pe;KeHHOI0 ra3a, COCTOHT OHA W3 BOIOPOHA, KMCIO-
pofa, a3oTa W APYTHX ra3000pasHEIX XUMUIECKAX HIEMeHTOB.
Opna us HamGolee KpAacHBEIX TyMaHHOCTell Habmaiomaercs fa-
’Ke B OOBIYHEIN OmHOKIb B co3Be3qun Opmona. [Ipyras ryman-
HOCTH BHJ{HA B cO3Be3fmu JIHpEI; oHa MMeeT KOJBIEBYIO (Op-
My. Bce atH TyMaHHOCTH BHAHBI HAM TOJIBLKO IOTOMY, 9TO HX
OCBeMIAIOT coceHne 3Be35l. B 1eHTpe KOMbIeBoi TYMaHHOCTH
JImpsr BuHA 3BE3A0UKA, HATPETaA [0 OTPOMHOI TeMIepaTyphL.
Tymannocrs OpmoHa ocBelaerca HAXOAAIIUMIECA B ee IeHTPe
YeTHPhMA TOJTyOBIMHE 3Be3[aMH, KOTOpHe 00pasyioT CHCTEMY,
AMEMIYI0 BAJ TPaleluy.

Il'oBopsa, d9ro rtyMaHHOCTH ocBemaerca 3Be3aMH, MBI
H npasel B He mpaBkl. Ilafjas Ha TBEpPAYI0 MOBEPXHOCTEH, CBET
paccenBaercsa ero. OH ocBelllaer 3Ty HOBepXHOCTh. B TymaH-
HOCTH jKe IPOMCXOAHUT Ooliee CIOKHEIA mpomece. Ilamarommii
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Ha Trasoo0pasHOe BeIeCTBO CBeT 3Be3[Hl IOTJOMIAeTCS HM,
nepepabaThIBAeTCA M 3aT€M CHOBA H3IydaeTcAd B IPOCTPAHCTBO.
CpaBHHTeIBHO HefjaBHO ObLIN OOHApY’KeHHI TAKKe [JIMH-
HBIe CTPYH raza (BoJOpOfAa), HMEIOIAe OTPOMHYIO NPOTSIKEeH-
HOCTH I HeBHAHMEIE [JIA HEeBOOPY)KEHHOIo riasa. Brimensa To
u3IydeHne, KOTOpoe YMCIycKaeT BOJAOPOJ MOj BINSHHEM CBeTa
naJeKHX 3Be3Jl, YUeHbIe IMONYYIId IOAPoOHYI0 Kapry pacmpe-
JlelIeHAd KOCMUYECKOT0 BOJOPORa BHONb BerBeil I'amaxTukm.
Cymecreopanme B I'amakTuke 06;1aKoB W cTPYH Bomopoma
aJI0 BO3MOKHOCTH ACTPOHOMAaM ellle Jydmnie I03HATEH ee CTPoe-
nme. ITOMY IOMOINH ciefyomue obcroarenbersa. OKasalocs,
4TO aTOMBI BOIOPOJA, PACHOJNOKEHHEIE B Pa3peKeHHOM IIPO-
cTpaHCTBe, MOT'YT M3IyJaTh pagmoBonHsl mamuoi 21 cm. Kpo-
Me TOro, OBLLTO OGHapys;KeHO, UYTO TEMHOE BeIMecTBO, IOTJIO-
Iamiiee CBeT 3Be3[, IPO3PAaYHO A PAJUHOBOIH TaKOH [jIH-
gel.  [loaToMy pamwmoresneckomsl MOryr GecnpemsiTCTBEHHO
«BHeTH» KocMUUecKwii Bogopoj. Bpamienne ke 061aKoOB KOC-
MHYECKOro BOMOPOfa BOKPYT Axpa 'alaKTMKH IMO3BOIMIO OI-
pefenuTh paccTosHme K HEM. Tak OBlIa co3gaHa KapTAHA
pacimpejiesienns Bogoposa B Hamel 'amaktuke (um maske 3a ee
npepenamn). BeisacHEIOCH, 4TO CTPYH KOCMHYECKOTO BOAOPOAA
PACIONIAraloTCA B TeX JKe MecTax, e HaxoiArcs U 3Be3IHEIe
CIWpaJIbHbIE BETBH, OTXONAINNE OT Afipa. OTH jKe HabIomeHUs
MO3BOJWIN (3aVIAHYTHY» WM BHYTPH Ampa laraxkruxa.

Meur moka Majio 3HaeM 0 CBOWCTBAX TEMHOTO KOCMHUYECKOTO
Beimecrsa. MHOroe emie Halo BHIACHATH, W 9TO 09€Hb TPyAHAA
3amada. Ho yixe ecTs HeKOTOphle HMCKIIOYUTENHHO BajKHBIE
darTter. Ha doHe manexmx or Hac CBeTIBIX TyMaHHOCTel, Ha
dororpadmuecknx CHAMKAX, DOAYIGHHBIX IHPH MOMOIIM MOII-
HeANIAX TeNecKOmoB, 00HADPYKEeHE MalleHbKHe KPYIJble TeM-
HbI€ MATHBEIMIKH — IMI06YIbl. JTO MIApOBEle CKOIIEHWS TeMHO-
ro BemecTBa. B0o3MOKHO, 9TO 3TO 3apOJBIIIN 00PA3YIOIIAXCA
B HaCTOAINee BpeMs 3Be3[l U ajKe 3Be3[(HBIX CHCTEM.

Bompoc o mpomcxokpgeHmm W SBOMIONWH 3BE3HBIX CH-
cTeM — OfWH N3 BajKHeHIINX B COBPEMEHHOl acTpPOHOMHM.
ITponsomim 1w Bce OHH OMHOBPEMEHHO WJIM WX BO3pacT pas-
apgen? Uro6el oTBeTHTHL HAa STOT BOIPOC, HPHINIOCH Oolee
TINATEABHO PACCMOTPETh CBOMCTBA 3BE3MHBIX KOJIIEKTUBOB.
3mecs OrpOMHYI0 poJb MI'paeT HpobieMa ABIKeHNA 3Be3f. 13-
BECTHO, UTO Ka’jK[asA W3 HHUX 00iafaer cOGCTBEHHBIM ABIKe-
umeM. UMssecrHo, aro T'ajaxkTmka Bpamiaerca BOKPYT CBOEro
anpa. Hakossl e cBoiicTBa 9TOTO JBIKEHAA?
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Bce 3Besmpl MO)KHO pasfeNnTh Ha pPa3iImdHBle IPYNIEL B
COOTBETCTBUE C YIOPAA0YEHHOCTHI0 HX ABM)KeHmi. BEumo 3a-
MedeHO, UYTO I'opsdme 3Be3/bl, o0amaionine Ipe3BEYaiiHO BBI-
COKOIl CBeTHMOCTBIO, pacmoiaraiorca B6amsm sKBaTopa I'amak-
takn, Maegnoro Ilyrn, m mMmelor HeGoibplme CKOpPOCTH CO0-
CTBEHHOTO JBH;KeHHA B mpocrpaHcrBe. OHW, KOHeYHO, Bpa-
maiTcsa BOKpYT aapa 'aJakTmKm, HO KaK GBI «eguHEIM QpPOH-
tomy». IlogemereMa, B KoTopyo oHH BXOomATr, Oblia HasBaHA
(ILIOCKOM» 10 mpWYnHEe WX KOHIEHTPALMH BOIH3H IUIOCKOCTH
skBaropa lamakrmkm.

CymecTByIOT W 3BE3[bI, KOTOPEle TaKiKe BPAINAIOTCA BO-
Kpyr axpa lamakrukum, Ho 061afaT JOBOILHO GOIBIIAMA CKO-
pocTAME COGCTBEHHBIX NBH/KEeHHil, HaIPaBIEeHHBIMA XaoTHIe-
ckn. Cpemm HHX HeT CBETHJ 9YPE3BHIYAWHO BHICOKOM CBETH-
Moctd; Gosee TOro, MHOTHE N3 HHX — 3BE3[bI-KAPIHKH
TMOHMKEHHO CBEeTHMOCTH, TaK HasbiBaeMble cyOkapiamkm. Jdra
mojicucTeMa He KOHIIGHTPHpOBaHa K miockocrm Mmeanoro Ily-
. Taxme 3Be3mbl BCTpeYaloTCA W O4eHEL fgaseko or Hee. Ilo-
3TOMY 2Ta «KpadHsfA» IO CBOMM CBOMCTBAM HojcucreMa ObLIa
HasBaHa «chepHIecKoiry.

TmarexsHoe umccieoBaHNe 3BE3THOr0 KOJIEKTHBA IpH-
BEeII0 K 3aKII9eHHI0, 9TO0 eT0 CTPOeHHe ellle Gojee CIOKHO.
Temeps pasmmuaioT HATH IOACHCTEM, CBOICTBA.KOTOPHIX 3a-
KIIOYEHE B IpeiellaX OT CBOWCTE «ILIOCKOI» [0 CBOHMCTE «c(e-
pU9ecKoil» MORCHCTEM.

Yem 00BACHATH TaKoe pasfmenenne 3Be3q Ha rpynnsl? Oxa-
3BIBAETCA, 9TO OHO CBA3aHO C BO3PACTOM 3Be3.

Mz yixe 3HaeM, uro Ha HeOe RHTHBI 3Be3[HEIE CKOILIGHHA.
Kasxpaa raxas rpynma 3Besp o6iagaer [ByMsA INIaBHBIMH CBOIi-
cteaMu. Bo-miepBBIX, Bce BXOfAN[HE B 3BE3[HOE CKOINIeHHE
CBeTHJIa PACIOJIOKeHbl 0T HAC IOYTH Ha OXHHAKOBOM PacCTOs-
Hnn. Bo-BTOpBIX, HEeT COMHEeHHA B TOM, UTO BXOAANue B JaH-
HOe CKOIUIeHNe 3Be3/Ibl BOSHUKIN OJHOBPEMeHHO.

TlepBoe cBoiicTBO maer BO3MOSKHOCTH NMOCTPOUTH MJA KasK-
JIOT0 W3 TAKAX CKOIUIEHWH AHATPAMMY «CBETHMOCTh — TIOBEPX-
HOCTHadg TeMueparypa» 3Be3gsl. Ompegensas mBera 3Be3[, MEI
y3HaeM HX TeMIepaTypsl, a Hn3MepsAsa BUTUMEIN Oieck,
ME MOKeM CYAHTh O CBETHMOCTH (BeIb MOKHO IIPHHATS,
9T0 BCe BXOJAIINEe B CKOIUIEHMe 3Be3[bl HAXOMATCA NpPaKTH-
YecKH Ha OJHOM PACCTOAHHH OT Hac).

Oxasanoch, 9T0 y pAa3HBIX CKOIUIEHMA BHUJX AHATPaMMEI
pasntudeH. Pasnwmame cocromr mpekje Bcero B KOIHIECTBE
0YeHb SAPKHX OeNbIX W IoJyOBIX 3Be3[, 3aHEMAIOIIHEX JEeBYIO
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Iuarpammbr Tepmmupynra — Peccena A 3Besfi-
HBIX CKOIUIGHHA pa3HBIX BO3PaCTOB.

BEePXHIOK) 9YacTh AWArPAMMEL JTOMY MOKHO HAHTH IIpocroe
obbsacuenue. flpkas 3Besma mockLIaeT B IPOCTPAHCTEO 0Y€HB
MHOI'O W3JydYeHHnsA, GBICTPO TepseT CBOI DHEPIWI0 W NOJKHA
ee BOCHOJHATL. VICTOYHMKEM DHEPrMu TaKol -3Be3IHI [OBOJIHHO
GBICTPO MCTOMIAXOTCS, a caMa 3Be37a Pa3BHBaeTCA CKopee, IeM
3Be37[a Maloli CBeTHMOCTH. 1103TOMY B3Be3fHHE CKOILJIEHHUs, B
KOTOPHIX MHOT'O TOJIyGBIX APKUX 3BE3JT,— MOJONBI, ApyTHe Ke
yclleJd IpOUTH JIMHHBIA OyThH 9Bomonuu. Ilo croiicrBaM mu-
arpaMMEBI MOJKHO CYJHATH O BO3PACTe 3BE3HOTO CKOILIEHWA.

TaknM 06pa3oM acTPOHOMBHI NPHILIH K 3aKIYEHHIO, ITO
3Be31bl c(DepMIecKoil MOJCICTeMbl — CTaphble; HX BO3pPACT OIle-
muBaerca B 10 mupp. mer. 3Be3[bl xe MIOCKOH MOJCHCTEMBl —
caMble MOJIOfBle, 06Gpa3oBABINMECA CPABHATENBHO HENABHO,
HECKOJIBKO MIUIJIAOHOB JIET TOMY Hasaf,.

B nocunegnee BpeMa ocoGeHHO MHTEHCHBHO H3ydJaioTcda 00-
JlaKa KOCMHYECKOro ra3a — BOJOPOMla W ero IPOCTEMIINX coe-
nuHeHm. OGHapy:KeHBI MOINHEIE IIOTOKH DTOT0 BeIIECTBA,
BHITEKaloIue n3 Anpa lajakTukm m BreKawomue B Hero. He-
JalleKo TO BpeMs, Korja OymyT CHemaHBI ele Gojee mopasu-
TelbHEIe OTKpHTHA. He BCe HabGmomaeMoe Moker OBITH
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00bACHeHO TeMHn (PU3MYeCKUMHU 3aKOHAMH, KOTOPHIe M3BECTHEI
B Hamie BpeMa. BecbMa Bo3MokHO, 9T0 GymyT HalileHbI HOBEIE,
70 CHX TOp HeHM3BeCTHBbIe, 3aKOHBI, KOTOpHIe YIPABIAT pas-
BATHEM TaKHX GOJBIIMX CTYCTKOB MaTepwy, KaKMM SBIAETCA
Hallla 3Be3HaA cucTeMa — l'almaKkTmKa.

Bonbwana BcenexnHan

— B ray6mmax MmpoBOro mpocTpaHCTBA MBI BHAEM 00ia-
Ka CBeTAIIeroca TyMaHa — TyMaHHoCcTH. MBI yike 3HaeM, 4TO
JacTh W3 HUX PACIONOKeHAa B Ipefielax Hallell 3Be3qHOI CH-
crembl. Takne TymMaHHOCTH — 00JIaKa pa3peKeHHBIX Ta30B, 0C-
Bell[aeMble 3Be3TaMH.

Hpome Toro, mel Habii0aeM HECKOJIBKO HECATKOB HCKPs-
IMUXCA KPYIIEIX (TYMaHHOCTEH», paclajaloiuxca Ha OTHelb-
Hble 3Be3sl OIpU HAOGIIOMeHNHE B 0OJBINON TENeCKON. JTO YiKe
ONMCaHHbIE BBHINIe [IAPOBHE 3Be3AHBIe CKoOmIeHMA. OmHAKO
€CTh W pyTHe TYMaHHOCTH, TaKHe Kak 3HAMEHWTAasA, BUIUMAas
HeBOOPYKEeHHEIM Ia30M, TYMAHHOCTL B CO3Be3uH AHIpoMe-
nbl. B 10jKHOM moOJymiapmm SApPKO BBIENAIOTCA Ha 3BE3IHOM
nebe Boasmioe u Mamoe Maremnanossr O6iaxa.

B mporioM cromermm CYATANH, 9TO TYMaHHOCTL AHIpO-
Mefbl — 9TO CKoIIeHHe. rasa ®W uneuid. OmHaxo, Korga OBLIR
monydeHsl ee ¢ororpadumdeckme cHuMKm npu momomm 100-
MI0AMOBOTC TeJIeCKOma, TYMaHHOCTh, IOMOOHO MAPOBLIM 3Be3/I-
HBIM CKOIUIEHHAM, Pacnajach Ha MHOMKECTBO ¢ia00 CBeTANIHX-
ca 3Besfouer. OKazanoch, 9TO 9TO 3Be3gHAA CHCTEMa, II0f00-
Hag Hameil [amakTmke, ypmajeHHasd OT HAC Ha PAacCTOAHME
MOPANKAa MEJUTHOHA CBETOBEIX Jiet!

Jra 3Be3THAA cHCTeMa MMeeT BHUJ cuupaiad. Tak ske Kak y
Hame#i 'amakTWKmW, y Hee ecThb AAPO, OT KOTOPOTO OTXOMAT
JIIVHHbIe COUpaJbHbe 3aKpydeHHbIe BeTBH. Bca ke 3Be3qHas
cHcTeMa Bpamiaercsa BOKPYT apapa. O0mas macca 9Toil 3Besji-
HOW cmcTeMbl — TyMaHHOCTH AHgpoMefgbl — OKasajlach 0OIIb-
IDeif, 4eM HeCKoJIbKo MmLtnapmos Mace CorHma.

fImpo TymManHOCTE AHIpOMejBl COCTOHT INIABHBIM 06pasoM
W3 3Be3[ NOHWKEHHOH CBETMMOCTH, B TO BpeMA KaK BETBHU
Goratel 3Be3[aMM NOBBIIIEHHON CBETHMOCTH, XapaKTEePHBIMI
A IocKoi mopmcucreMbl Hameidl Ianaxrmkn. Ilo-smgmmomy,
TYMaHHOCT, AHApOMednl IpONUIa TaKHe jKe CTAJuH pa3Bh-
THA, Kak Hama ajtaxkToka.

IloppoGubie mccmemoBanma Maremnanoseix OGnakoB 1o-
Ka3ajy, 9T0 OHM TaKKe ABJIAITCA OTPOMHBEIMHA 3Be3[HHIMH CH-
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cTeMaMH, PacIoJIo;KeHHBIMA 3a IpefelaMy Hameii I'amakruka.
Bosunkia Tak HasbpBaeMas OCTPOBHAA Teopua cTpoeHms Bcee-
IdenHoit. BemecTBo pacupefeneHo B IpOCTPAaHCTBe He PaBHO-
MepHO, a cO6paHO IPYNIaMH, B 3Be3JHbIEe CHCTEMEI, IIO00HEIe
mameii Namakruke. Takne 3Be3HbIe CHCTEMEI CTalH Ha3BIBATh
raJakTEKaMu (CO CTPOTIHOI GYKBHI).

TalakTHK B pasiIWYHBIX YacTax HeGa oZenp MHOro. Te-
meph YCTaHOBIEHO, 9To BHYTpPH c(ephl, mMeoINell pagmyc
300 MIH. CBETOBEIX jIeT, 3aKA0YEHO OKOJIO 75 MJH. raJaKTHK.
He Bce oHm mMenT ommHaKOBEe odepraHus. VIHBle BUIHEI
HaM Kak KpyIVible UATHBIMIKA, WHEe MMEIOT SJINNTHYECKYIO
dopmy. Paj ramaktmk ofmafaer CcHEpaIbHBIM CTPOEHHEM,
mpudeM pasMepsl cumpaieil BeckMa PasHOOGPa3HEL.

Brema pgaxe paspaboraHa Takas KiaccHUKAIHA. JJUIAI-
THYecKHe TalaKTHKHN obosHadalorca Oyksamm EO, E1, E2, ..
E7. IIpn stom EO — kpyrasie, a E7 — nanGosee BEITAHYTHIE.
CrnmpalpHble TaJaKTHKH TaKKe pasfeldiorcs Ha pAJ IOJ-
KJIaccoB, HampmMmep, Sa — TajJaKTHKa, HMelolad 0oJbImoe
A7po, HoO MaJleHLKHe BeTBHU, SC¢ — TajJlaKTHKa, y KOTOPOM AAPO
MaJjlo, a BeTEW O9eHb BeNUKd. I'alakTHKH HeIpaBmIbHOH ¢op-
MbI 0GosHagaTea Oyksoit 1.

Opnako sra Kiaccumramuma He MOKET OXBATHUTH BCETO
pasHooGpasua ¢opm rajakTuk. Hak ¢ ee IOMOIIBI0O MOIKHO
ommcaTh, HAIpHMep, FaJlaKTAKY, ¥ KOTOPOH H3 BIIANTHIe-
CKOT'0 fAMpa BHIGPOMIEH B IPOCTPAHCTBO HPAMOJWHEHHBIN Me-
genomo6HEI BeicTyn? Bor mouemy Temeph paspabarbiBaercs
HOBaA KiaccuuKanus.

Her mmraxoro comHeHHsA, 9To B Hefipax TAJAKTHUK IIPOUC-
xonar GypHble Tpomecesl pasBUTHA. Bemb HeKOTOpHE H3 HEX
MOCBUIAIOT B IPOCTPAHCTBO MOMNIHBIE MOTOKH PafAOBOJIH,

3akanumBasa omnmcaHme «Gonpinoii BeenenHoity, ymoManem
eme 00 omgHOM yauBHTeNbHOM aABienmH. OGHApYKEHO, ITO
Habmomaemasa HamMu dacThb Bcenennoit pacmupserca. Yem
Jajiplle OT HAC FAJIAKTHKA, TeM OBICTpee OHA OT HAC YAAJIAETCA.
IIpu sTom yike oGHapy’KeHBI CKOPOCTH yHaJeHHsA, IPEBOCXO-
mamue 40 toic. knm/cex. Ilpupoa 9TOr0 ABIEHNA OCTAETCA MOKA
4910 elle He COBCEM SACHOM.



3BE3JHOE HEBO

OceiHee Hebo

— Arpoccromy mapio Anpmcmio opaKyd IpejcKasal, 4To
oH Oyger youT coGCTBeHHBIM BHYKOM. VMcnyraHHEIA BilacTelHH
3aKJII0YAI B METHYI0 HEIPHCTYIHYI0 GAIIHIO CBOX) eIHHCTBEH-
By 1096 [lamaw. Yepes HexoTopoe BpeMsa GOr rpoMa M MoJ-
Hua 3eBc, o0paTHBINNCH 30JI0THIM J0KIeM, TpoHHK K [aHae,
n popgmina oHa ceiHA llepces. Torma Ampmemit 3akiI09HI T09B
u BHyKa B KOBYer W MPHKa3aj 6pocHTh mXx B Mope. Muoro mc-
OBITAHAA BRINAJO Ha MO0 Y3HHKOB, HO OHH CIACINCE.

TeMm BpeMeHeM jKeHa MOTYI[eCTBEHHOT0 Lapsa OQHONHH
Hedesn, kpacasuma Haccmomes. ckasama, 6axsajisch, 9T0 OHA
kpacuBeil Hepempg — mouepeit Mopckoro GosxecrBa. B Haxa-
3aHHe 32 ee [ep30cTh JYHONAIO MOCTUINIO BeldKoe rope. Pas-
IrHeBaHHbIe GOT'H MOBENEIN UPHHOCHTL B JKEPTBY MOPCKOMY
gynosumy — Hury — pgesymex. fHpeGuit nax ma mous Liedes
u Kaccmonen — Annpomeny. Ee orsenn ma Geper mops, mpH-
KOBAJIH I[eNBI0 K CKajle,  OHA C Y/KacoM OKHajia CMepTH.
Ho ysupen ee Ilepceit m pemmi cmactn [eByHIKy.

OpHako @i eqHOGOPCTBA ¢ BEIXOJUBIINM H3 MOPA OTPOM-
BEIM Hurom emy Hamo 6wu1o pasmoGeiTh opy:kme. IOnoma 06-
paTHI CBOWl B30p Ha ApPYroe CTPAIIWIHIe — OFHY H3 Tpex
Topror — Menysy. OH 3Had, 9T0 KaK[OBli, KTO B3IJISHET HA
Menysy, npeepamaerca B KameHb. CMelEIil 10HOIMA IMOAKPAI-
ca K cuameit Mexyse, riiajga Ha Hee B OTIOIMPOBAHHEBIN IMAT,
nofapeHHbl emy GormHeii MuHepBoit. Om oTpy6HI KoJgyHBE
TONIOBY, © B MOpe XJBIHYJIM OOTOKH KpoBHd. llo moBemenumio
3esca 3 kposr Menyss poamica KpeUIATHIA KoHE Ilerac.
Ocemnae Ileraca m saxsarus romosy Menyssl, Ilepceit mome-
Tes Ha moMompb AHpgpomene. O mokasan Hury ronosy Megy-
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* Bodoned

Ocennee HeGO.

35l, © Kur okamenen. AmgpoMesa Geuia cmaceHa, Ilepceir mo-
CTABHUII €€ K POTUTEINAM, H CTalla OHA ero yKeHOM.

9T0 cKasaHHe MEePeXOfmI0 U3 YCT B yCTA MHOTO CTONETHIL.
ITourm Bcex y4acTHHKOB 3TOii repoHMYecKoil JereHmLl ML Ha-
XOEM Ha MOCJIeN0JIYHOTHOM aBIyCTOBCKOM Hebe.

O6pa30BaHHEIA [[0BOIHHO APKAMHE 3BE3[[aMHA IATHYTOILHAK
Hedgesn mogammaerca B 310 BpeMa K seanty. Ero ocrpme moutn
mopxopuT K ceBepHOMy Ilomiocy Mmpa, k IlomapHoit 3Besfe.
JleBee, HIKE, MBI Ge3 Tpyga HaxommM cos3Besgme Haccmomem,
IATH APKUX 3Be3[ Koroporo mamommuaior O0yksy W. ITog mmm,
enje GIMKe K FOPH30HTY, PACOPOCTEPIOCH COCTOAINIee M3 TPeX
APKAX 3Be3[[ co3Be3fue AHAPOMEQE, a JeBee H HECKOILKO
BHIIIe MBI HalifleM co3sesnme Ilepces, feprxaimmero B pyke ro-
1oy Menmysni. Cpasa e or AEZpOMeibl PacImoioeH Ha Hebe
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Gonpmioil KBajspaT, 06PasOBAHHLI YeTHIPEMA SAPKUMHE 3Be3[a-
mu,— cosBeanme Ileraca. OgHa ®W3 3Bes; KBapgpara (iieBas)
OHOBPEMEHHO NpHHAIeKAT co3BesguaM Angpomens: u Ile-
raca. Eme HmKe, coBceM OIM3KO K TOPH30HTY, PACIIOIOMKEHO
cossesnme Kura. Tombko ama Anpucusa m [amam He HamIoch
MecTa Ha 3Be3HOM Hele.

IlosHaKOMEMCA ¢ 3THMH OCEHHHMHE CO3BE3IHAME MOAPO0-
Hee. ‘

Tpu apkme 3Be3f el co3Be3fma AHApOMeAb HMEIT CO0-
cTBenHEle nMeHa. CaMas mpasas 3Be3fga — ansda (o) Argpo-
Meqbl — HasbiBaercsa Axbepan. ITo HasBaHHE IPOHCXOAHAT OT
apaGekoro cmosa An-Cyppar-An-Qapac, 110 o03Hagaer <y
roHsA». Anbpa AHppomexnsl — oxHOBpeMeHHO fenbra (8) Ile-
raca. Bropas sBesga — Gera (P) AHZpomeanl — Ha3bIBaETCA
Mupax, gro osHauaer «mosicy. [leficTBETENIbHO, 0HA PACIONO-
JKeHa Ha Taaum HeGecHoii meBbl. Tperbsa 3Bezga — ramMma ()
Amgpomensl — AmamMak. 9To Ha3BaHHe He WMeeT HAKAKOTO OT-
HOomenma K (purype Auapomesnsl.. OHO 3amMCTBOBaHO He U3 Tpe-
gecKoil Mm{orormm, a caMoGEITHOe, apabckoe. AraMaKkoM Ha-
3LIBAJIOCL 00MTaBIiee B ApaBHH MAaJeHbKOe XHUINHOE JKHBOT-
HOe, HaTloMAHaomee Gapcyka.

AnaMax — WHTepecHasA W 09eHL KpacWBas KpaTHas 3Be3fia.
Yxe B HeOOIbBIIOH TelIeCKON IeTKo OOHAPYKUTH ee MBOI-
CTBEHHOCTh. BMecTO OHOI 3Be3/IbI MBI BUUM /[Be 0U€Hb OJIH3-
Kie APYr K APYTy 3Be3[0YKH — OPAHIKEBY0 W M3YMPYAHYIO.
B 1842 r. ocHOBaTEns U HepBHi gupekTop Ilynkosckoit O6cep-
paropum B. fI. Crpyse oOmapysxmi, 910 m3yMmMpynHas, Goiee
cmabas, 3Be3[[09Ka B CBOI OUepeds ABOHHAA, Tak dTto Aja-
MaK — TpoiiHasA 3Be30YKa. Bce Tpw KoMImoOHeHTa 06pasyoT
e[HHYI0 CHCTEMY, yIepP/KUBAEMYI0 CHJIOi B3aHWMHOTO TATOTE-
HAA.

Tpm 3Besgei — ramma (y), amsda (o) m gemsra (6) —
ITepcea oGpa3ymT XapakTepHYIO0 JerK0 OTHICKHBAaeMyI0 AYTY.
Bropas 3Bespga cossezgus Ilepces, ero 6era (f), pacmomnosxena
HallpaBo BHWUSY, TaM Ie Ha CTapHHHEIX Kaprax HM3o0parkamnu
roroBy Memyssl.

Anpga Ilepces HasmBaercs Aabremmb, d9ro osHagZaer
«6ok»; Gera Ilepces masmiBaerca Axromn (mo-apabGekm Paac
amp I'éns — «romosa mpaBoxa»). CpoiicTBa mMOCIHeHENH HCKIIO-
9ATENHHO UHTEPECHEL.

B 1672 r. Morramapm 3aMerms, 9T0 AJroaL H3MeHsET
cBoil Omeck. BriBaior MOMEHTEI, KOT[Ja OH MEpKHET — IJja3
Mepnyss! sakpreIBaeTcs, KOrfa KOIMYyHbA 3achiiaeT (BO3MOMKHO,
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YTo aHTHYHLIe HaOmofaTelnm 3HATH 00 3TOoM saBieHmu). Ot-
kpeitie Momranapm Gbito mopTBepskgeHo B 1694 r. Mapais-
ad, HO ToabKo B 1782 r. Momomoii aHrIHMiCKEA IIO6HTENDh
actpomomMumd I'yapaiik HcciefoBal 3Ty 3Be3fy ¥ IOHAI ee
JeACTBUTEILHYIO IPHPOAY. AJNT0ib — TeCHASA [BOWHASA 3BE3Ja.
OGa KoMIOHeHTa — IWIaBHAA 3Be3Jja U €€ CIIyTHAK — PacIoiio-
3KEeHBI CTONb OJIMBKO [PYT K APYTY, 9T0 MBI He MOKeM BHAETH
IIX [BOHCTBEHHOCTh IPH BH3YAaNbHHX HabIIoneHWsAX (HAOIIO-
JIEHUAX, IPOUBBOAUMEIX TIa30M B Teneckon). COyTHUK 09eHb
OBICTPO ABWIKETCA BOKPYT IVIaBHOI 3Be3[sl (BepHee, o0e 3Be3-
OBl IBEIKYTCA BOKPYT OGIIEro IeHTPa TSAKECTH CHCTEMEI, pac-
NONO}KEHHOr0 MeKAy HHMH Ha JIMHUW, COEJUHSAOIMEH HX
ueHTph). ITonnmrit oGopor cosepmiaerca 3a 2 cyr. 20 dac.
48 muH. 59 cek. IlyTh conyTHUKa pacllososkeH B IPOCTPafiCTBe
TaK, YT0 OH B OIpejeleHHEIe MOMEHTH BPEMEHH 3aKpPHIBAET
oT Hac ApKylo 3Be3ny. llpomcxonmr 3aTMeHme APKOHl 3BE3[HI
TeMHOI0, u Oaeck Axaronsa Ha BpeMsa ociabaserca. IlomoGHEIe
3Be3Jbl, KOTOPHX Telepb W3BeCTHO 0osee THICAYM, HABHIBAIOT-
¢S 3aTMEHHO-[BOMHEIMIL.

Wayuenne saTMeHHO-JBOMHEIX 3Be3] AaeT MHOTO O9YeHb
BaKHHEIX JAHHBIX AJA 3Be3fHOU acTpoHoMmmu. Uccienoas 3a-
KOH majieHAsA Olecka AJrols BO BPeMs 3aTMEHHS, MBI MOMKeM
BBHIYHCIATh Pa3MepHl 3Be3Jl, WX CBETHMOCTH, MacCy H [ajke
B HEKOTOPHIX CIy4asX y3HATHh BHyTpPeHHee crpoeHme. Bor mo-
YeMy 9TH 3Be3JIbl ABIATCA HPEeIMeTOM TIaTelLHOTo Habirio-
JleHNa # m3yleHma. HpoMe ommcaHHOro cmyrHHKa y AIrois
€CTh ellle W ApyrTHe, HEBEAWMEIE, TAK 9TO 9TO TAKKe KpaTHad
3BE3[{HAA CHCTEMA,

B BepxHei#l wacTm c03Be3UA B MOPCKON OWHOKIE JETKO
HabmofjaeTcsa 09eHb KpacuBoe 3Be3qHOe ckomierne. OHoO mBOi-
uoe. HassiBaercs ono xu m am Ilepces.

Hwmwxe mam ropmsoHTOM crerxercs cossesgme Hura. Ero
raaBeEaa 3Be3fa Adba () — Menkal, 910 3HAYHT «HOC KH-
Ta», PacloNoKeHAa B JEeBOH BepXHEH wacTh cosBesgmaA, a Oe-
ta (B) — /leme6 Hamroc («XBoct KHTa») HAXOAMTCA HANPABO
BEN3Y. Ilo6amsoctn or MeHKaGa pacmonokeHa caMas HHTe-
PecHas 3Besfla 9TOTO CO3Be3JHUSA — OMHUKPOH Kwura, KoTopyio
gacTo HasslBawT Mupoil, 9T0 03HAUAeT «TyJecHAS» WIH «yIH-
BHTEJBbHASAY. YUEHUK W IIOCIEK0BATEIh 3HAMEHUTOTO [aTCKOTO
Habmoparens me6a Twuxo Bpare, acrpomoM-mioGutens [laBup
®Dabpunoyc B magame XVII cr. samermn, 4To offHA 3Be3fa
B co3pe3fmun Hwurta, xopomo BHAWMAs IiIA HEBOOPYKEHHOTO
INIasa, MOCTEIeHHO yMeHbIOWIa CBOW GJeCK W crajla HeBHH-

43



Moii. 9To ;W MOCIYKHIO €My OCHOBAHWEM HAa3BaTh €€ «yIWBH-
TedbHOM». BmociemcTBum BBIACHEIOCH, YTO 3Be3[ja IEPHOLU-
JeCKH W3MeHseT CBOH O0iecK, peryisapHO YCHJIWBAasg €ro H
ocitabiasa gepes Kasxasie 330 cyTok. B cBoeM MakcmMalbHOM
Omecke oHa CpaBHHBAEeTCA CO 3Be3faMu BTOPOil BeIWuwmHHL. B
MuHEMyMe GjecKa OHa CKphIBaeTCA Maj)Ke AJA CHILHOTO 6u-
HOKJIA. JTa 3BE3[[a ABJIAETCA MPOTOTUIOM MHOTHX, OTKPBITBIX
BIIOCIIE/ICTBHH, TAK HA3LIBAEMEIX [OJTONEPHOUIECKHX IIepe-
MeHHBIX 3Be3fl. B Hacroamiee BpeMsA W3BECTHO HECKOILKO Thi-
cAY TAKOX 3aMedYaTeldbHBIX 00BeKToB. VX mepmopsl 3aKiio-
gensl B mpegexax ot 100 go 1400 cyToxk.

Bce sTm 3Besnnl — KpacHble THTaHThI, o0ragaomue 60ib-
mumua ceeruMoctamu. (Mx cesermmoctm 8 100—1000 pas mpe-
pemmaior csetuMocth ComHna). O0beMbl TaKHX 3Be3[ MPEBO-
cxomgar oobem CollHUA B JECATKE W [Ja’Ke COTHA MHLINOHOB
pas, a IJIOTHOCTD X BellecTBA — MOPSNKA MIIHAPIHON HOIH
IIIOTHOCTH BOAEL. VI3MeneHnsa Girecka BHI3BaHSBI IyJIbcanueis —
MEepPHOANIECKAM BCIOyXaHHEM W OHajaHIeM BellecTBa 3BE3[EHI.
IIpm sTOM m3MeHseTcs U TeMIepPaTypa, YT0 BIeUeT TAKKe M3-
MeHeHHe IIPO3PavYHOCTH BHEITHAX cJI0eB 3Be3isl. MBI yike yio-
MHHAJIHW, YTO TAKHe HYJbCalHOHHEIE M3MEHeHWS XapaKTepHbI
[V 3Be3[I-TUTaHTOB, HO He [JIA BCeX, a IJIA TeX, KOoTopble Ha-
XOJATCA B COCTOAHHE HeycToigmBocTw. B uMx Hempax Hapy-
OIeHO paBHOBECHE MEKIY CHIIOH TATOTEHHs, KOTopas IpPHTHA-
raBaer BEIIECTBO 3BE3ALI K ee LEHTPY, W CHJIOH CBETOBOTO
JaBIeHWS BHITEKAlOINeld m3 3Be3[bl JYYHCTOH 3HEepruu, KOTo-
pas «IpocagmBaeTcay HAPYKY.

Mupa Humra 3aMeuarenbHa eme ogEuM cBoiicTBoM. OHa
TaKe ABIAETCA BH3YAJIbHO [BOWHOHM 3Be3moil. Y Hee ecTh
CIIyTHHK — ropgdas, ciabo CBeTAMIAsACA 3Be3[a-IAIHOYT C
mepemenuriM OmeckoM. OgHako KonebaHWA ee OecKa IIpomC-
XO[AT HempaBHIbHO, 6e3 KaKoi-1n6o 3aKOHOMEPHOCTH, A MPH-
pofa 3THX KojieGaHMH IMOKA YTO He BBISACHEHA.

B co3Bespum Kura paciosnoskeHo eIie OgHO CBETHJIO, IIpef-
cTaBIAIIIee HCKIIOYATENLHbI HHTEPEC [ HAYKA — OTKPEHI-
TaA CpPaBHATENILHO HeAaBHO NepeMeHHas 3Besga UV Hura.
Idro pBoiiHas 3Be3fla, o6a KOMIOHEHTAa KOTOPOHl — KpacHEIE
KapiInKH O9eHb HH3KOH CBETHMOCTH. Bilno o0Hapy)KeHO, 9TO
HMHOTJa, COBEpPIIeHHO BHE3AIHO,' OeCK 5TOil 3Be3 sl 0YEHH
cuiIbHO Bo3pacraer. Ilpemckasarb, Korfa HpoH30imeT Takoe
ABIEHNWe, COBepIIeHHO HeB0o3MoskHO. [losToMy npuxopures cie-
OATL 3a 3Be370l HempepsisHO. BospacraHme Giecka [JIATCs
BCEro HeCKOIBKO fecATKOB ceKyHH. CToxb sKe OLICTPO 0HO cMe-
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HieTca NageHmeM OJecKa [0 er0 «HOPMAJbHOU» BEIHYHHEL,
KOorJja 3Besfia MoKeT HAOIJAaThCA TONBKO B 0YeHL CHIbHBIE
TEJIECKOIIEL.

ITo mEmmmarwBe aHrIWiicKOTO pagmoacTpoHOMa Jlasemna
OLLIE OpPraHM30BAaHEI COBMECTHBIe HAONIOEHMA 3TOil 3Be3[LI
[PH OMOINY PafgmoTeNecKona n o0LITHEIM ciocoboM. B mabiio-
[€HAAX OPUHAIH y9acTHe COBETCKHEE acTPOHOMEL Pesyimbrar
DOY9IHICA HCKIIYATENbHO WHTepecHHH. Oxasaixoch, 4T0 B
MOMEHT BCIILIOIKH BO3pacTaeT He TOABKO OJiecK, HO W pajmo-
marydeHne. Temeps HEeT COMHEHHA B TOM, 9TO Ha IePEeMEHHLIX
3Be3fax, Tak ke xak Ha CoiHIOe, MPOMCXOMAT CHILHEHITHEe
BCILIMIKA M 9YTO STH 3BEe3[bl 00JAfA0T DIEKTPOHHBIMA KOpPO-
HaM#, M0J00HEIMA COTHETHOII.

Kcerarm ckasarh, 00bI9HO MBI BOCOPHHAMAEM PagAOA3IY-
9eHme He 0T 3Be3[I, a 0T 00JaKOB Pa3peskeHHOr0 KOCMUIeCKOro
rasa, B JaHHOM JKe CJIyiae HCTOYHHKOM PAJAMOM3IyIeHUs
SIBJISIETCA caMa ciabo cBeTAIMAasacs 38e3al

Honebamma Grecka UV Hura mMeror xapakTep BCIBIIIEK.
9To pesyiIhTAT B3PHIBOB, MPOMCXOAAIINX BO BHEITHUX CIOSAX
3Be3bl. D3pHIBHOA XapaKTep IepeMeHHOCTH — CBOHCTBO
3Be3J-KapINKOB, YeM OHM W OTJIUYAIOTCA OT 3BE3I-THTAHTOB.

Y tpex csermi cosBesgua Lledes ecth coGcTBeHHbIE MMe-
ra. Amsdpa (o) lledes HassiBaerca AnbgepaMEH — «Ipa-
Basa pyKa», Gera () — Aupdupk m ramma (y) — dppam —
«IIaCTBIPDY.

Ansdupk — KpacwBas [BoiiHAA 3Be3]a, cocToAman u3 Ge-
noro m roxyGoro KoMmmoHenToB. OfHAKO WHTEpecHa OHa He
9THM. JTa ropsdYas 3Be3[a ABIAETCA POJOHAYAILHHUIEH 0CO-
Ooro Kiaacca 3Besn. Ee Omeck Taw:ke MeHsAeTCsa, HO B OYeHL
HeOompmux mHpefenax. VsmeneHnma ee GiecKa BHI3BAHBI CBOE-
0o0pasHEIMA OyJIbCAaOUAMA W IPOUCXOAAT 09eHb OBICTPO, IIO-
BTOPAACH Iepe3 Kaxkable 4 Tac. 34 MuH.

Haun6omnee mapectHa 3Be3ga gensra (8) Ledes. dro mepe-
MeHHas 3Be3fa, W3MEHAIIAad CBoil OleCK HPHMEPHO B TpH
pasa. IaMeneHus ee Girecka OPOMCXOAAT PEryJisapHO, ¢ MEPHO-
oM, paBHBIM O cyT. 8 wac. 47 muu. Tax ke, Kak y foJirome-
pHOfHIeCKUX 3Be3[, M3MeHeHUA ee OiecKa BHI3BAHBI IIYIbCA-
nmeii. OgHAKO 37ech ecTh HW3BeCTHHIe oTamiuA. [lelo B ToM,
gro penbra lledes Tarske rmramT, Ho Gojiee ILIOTHEINA, He
EMEIOIMWA CTOJIb 0oO0mupHON o0omouxm. [JaBHYIO poib B ee
W3MeHEHMHM HIPaeT KoieOaHWe pasMepa CBETAMIENCA IOBepX-
HocTH H ee TeMuepaTypsl. lloriomenne cBeta B IPOTSKEHHOH
ofolouke yiKe He mIrpaer OCHOBHOH pouadm. IlosroMy m
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AMIUIATYABL Kole0aHWN OiecKa y Hee He TaK BEIHKH, KaK y
JOJTONEePUOANIECKUX [IePEMEeHHbIX 3Be3]l.

B cosse3gun Iledea ects emmie omna 3amedaTelbHAA 3BE3-
713, KOTOpyI0 0003HAYA0T TpedecKoil OyKBoi MI0 (W) u WHOTHA
HA3BIBAIOT (TPAHATOBOI». JTO 3BE3Ja-TATaHT ¢ 0Y€Hb HABKOU
TEMIIepaTypoil MoBepXHOCTH. DBhITo 3aMedeHo, 4TO OHa H3Me-
HseT CBOW OlieCK, HO 09eHb Me[ieHHO W 0e3 0co60il mpaBUIb-
HoctH. OHAKO WCCleOBAaHHA MOKA3aJIH, 4TO B THX HeINpa-
BUJIBHOCTAX €CTh CBOH 3aKoHOMepHoctd. Tak, Hampmmep, ee
roxebanus npomcexopst BorHam: depes 500—900 cyrox. Hpo-
Me TOTrO, 9epe3 RKakmble 13 meT moBTOpsAeTCA CHIBHOE ociaald-
neHue OlecKa, KOTJ]a CBeTHJO MOKHO BHJETh TONBKO B OH-
HOKIIb.

Yepes cossesgue Lledei mpoxogur Muewnsii Ilyrs. 3aTem
€ro cBeTiasd IIOJIOCA CTPYHTCsI depe3 co3Besgme Haccuoren.
I'naBuble 3Bespmpl 3TOro co3pe3gusa ambda (o) — Llegap, uro
3HAYUT «TPyAs», 6era (B) — Kad m mensra (6) — Pyrbax —
«komeno». lllemap — KpacuBas BoiiHas 3Be3fia.

B cossesguu Haccuonen BHIHO HECKOTBKO 3BE3IHEIX CKOII-
JeHW# W JIeTKo HaOJomamTcsa Tpu ImepeMeHHble 3Be3gsl. OmHa
u3 HAX — po (p) — HempaBwibHAasA IepeMeHHAas 3Be3fa, Ha-
IoMUHa0mas rpaHatoByio 3se3fny Lledes. [Ipyras, xoropyio
Ha3piBalOT JarmHCKuMu OykBamm RZ — saTrMenHas 3Besga
runa Axaronsa. Tperss — SU Kaccuonenm — nepemMenHnas 3Bes-
ma rmoa aensTsl Ledes — nedenua.

CosBespue Ileraca, K0Topoe PacHoN0KeHO HAUPABO OT CO-
3Be3fus AHAPOMe/E], COCTOUT HE TONHKO M3 YeThIpex OMHUCAaH-
HEIX BbIme 3Be3n. OHo ropasgo obmupnee. Ero riasHas 3Bes-
ma, ambda (o), HaseiBaerca Mapkrab — «cemmo». Bropas
3Besfia, 6era (f),— llear. 'amMa (y) Ileraca Hocur HasBaHme
Amxprenn6 — «kpouro». [lembra (0) Ileraca (oma sxe ambga
Anpgpomensr) — Axsgepan. B mpaBoit wactm cosBesmma pac-
monosKeHa 3Be3fa sucuion (&) Ileraca — 9uud, uro o3Havaer
«HOCY.

Hepanero or Duma B MOPCKOH GHHOKIBL MOKHO PaccMOT-
peTs Kpyriaoe 00Jad9Ko TyMaHa — OIAPOBOE 3Be3JHOE CKOILIEe-
HHUe, KOTOPOe yAAJeHO OT Hac Ha PaccTOsHHE, PaBHOE 5O THIC.
cBeToBEIX JeT. OHO 09eHDb Goraro 3Be3gaMu, HO PasfeluTh €ro
Ha OT/[eJbHBIe 3BE3[BI MOKET TOJBKO CaMEIi 00XbIION Tele-
CKOII MApa.

BepueMcsa Temepsr K INIaBHOH repomHe JereHAH — AHIPO-
Mefie. B caMoM meHTpe 3TOTO CO3Be3AWA MBI BHAMM OGIAUKO
tTyMaHa. ETo MOKHO OTBICKATh PAJOM CO 3Be3/I0i, MOMEYeHHOI
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Ha Kapre OyKBOi HIO (V). 9TO H €CTL Ta 3HAMEHHTAg TyMaH-
HOCTH AHPOMEIBI — COCE[HAA C HAMHA TaJaKTHKA, KOTOPYIO
MBI TTOPOOHO OMECAIHW, paccKasbIBasg o Ooabmoil Bcemennoil.
ITocmorpuTe Ha Hee B GmHOKIL, KoHewHO, BLI He yBHAHTE HHU
AApa, HA CIUpPaXbHLIX BerBeil. [laske TelecKkonm He IOMOTaer
pasnrmanTh mx. Toasko Ha dororpadmuecknx CHEMKAX BHIHBL
caMbie pasHooOpasHble JeTalld ee CTPOCeHUH.

Kaxme sxe elme co3Be3ua BHAHLEI Ha oceHHeM Hebe? Mexk-
oy Kumrom m Ammpomenoii, nesee Ileraca Bherca mByMs JieH-
raMu co3Be3gme Pri6. B neBoil WacTWm OHH CBABAHEL Y3IIOM,
H 3TOT y3es oT™MedUeH 3Be3foii anpdoii (o) Pri6. Ilo mpeganmio,
prI0BI — 310 BeHepa m AMyp, KoTophle, cliacasch OT CTOLJIA-
Boro Tudona, HEIpHYIE B EBpar. PriGer — 3opmakanbHoe co-
3Be3[We; B HaIlle BPeMA 37iech Paclolio;keHa Ta TOYKA, B Ko-
Topoii myrs CoNHIA, SKIMNTHKA, IepeceKaeTcs ¢ HeOeCHBIM
skBaropoM, m ComHme mpmxommt cioga 21 Mapra, cTaHOBACH
CBETHIIOM CEBEPHOTO MOJYIIapHA.

JleBee Pri6 mopy AHAgpoMemoii BOCXOMUT B 9TO BPEMs CO-
3Bezgue OsHa. CoriacHo mpejaHWio, Ha CIImHe 3TOro HeGec-
Horo Oapama Oeskaxn B- Koinxmpmy, cmacasch oT rHeBa Madexm,
@puxkc. llIxkypa OBHa m ecTh TO 3010TOe PYHO, 3a KOTODPEIM,
HpeTepIeBas MHOKECTBO JINIICHWiT, LN AProHaBTHL.

I'maBrasg 3Be3ga aToro cospesnms, ero ambda (@), Hash-
BaeTcsa l'amanp, 4To o3HAadaer «roxoBa OBUEIY, Gera (B) —
Ileparan, ramma (y) — Mesaprum, a peasra (8) — Bo-
TeH — «IpPeBo».

Mexny cosBesguamm OBHa m AHAPOMensl PACIOIOMKEHO
Hebonbmoe co3se3gne Tpeyrompanka. OHO OBLTO 3aMedeHO W
Ha3BaHO ellle B riaybokoii ppesHoctn. Ha rpammme storo co-
3Be3 A U co3Be3gus Pri6 pacmonokena Bropas sApKas Ty-
MaHHOCTh — TallaKTHKa, WMeommas, IMogo0HO TyMaHHOCTH
AngpoMepsl, ciapadbayo Popmy.

T'opasfo neBee, B ceBepPO-BOCTOYHONW dYacTH TOPU30HTA,
BOCXO[AT ApKas jxexras 3Besga — Hamemna. 9T1o riaaBHas
3Besfia cosBe3qusa Bosumuero. Bece cossesgme BHIxomuT M3-HON
ropm3onTa nox yrpo. OHO 0co0GeHHO X0POINO BHAHO B 3EMHHE
Houm. Hap mmm, nesee Ilepces maxommrca GegHoe 3BeamaMm
cospespme Hupada.

B npagoii wactu Heba eime He yclenn 3aiiTH IeTHHAE CO3Be3-
nua. Mexpy Ileracom m Iledeem Bmaer HeGoanmmoii 3mraar,
o6pa3oBaHHLI ceMbi0 3BesgamMn. OH HeMHOTo HANOMHHAET IIO
cBoeit opme cossesgue Kaccmomen. 9o HeGoapmoe, HO 09eHD
Goraroe cralbiMu 3Be3flaMH, TaK Kak HaxofmrTcs B MieumoM
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JletrHee HEGO.

ITytm, cossesgme flmepumpi. B sToM cosBesgmm BCOEIXHYyIa
B 1936 r. sspras HOBas 3Be3fia.

Hosas 3Besga — yciosasiii Tepmun. Ha mMecte HOBO 3Be3-
/bl Ha CTapHIX CHEMKAX 3BE3J{HOr0 Heba 0OLIYHO HAXOAAT Cla-
OeHbKYI0 3Be3foury. Jloarme rompi ee Gieck ocraerca MOYTH
IOCTOAHHBIM, W BAPYT I[0j BINAHEEM BHYTPEeHHUX cmi (Be-
POATHO, B pe3yibTaTe JaBWHHOTO AMEPHOro mpomecca) 3Be3-
J0YKa B3PHIBAETCA W C OTPOMHOIM CKOpOCTHI0 paciyxaer. Cro-
poctb B3phiBa acro gocrmraer 1000 kn/cer. Bueck 3Be3npl, Ha
CPaBHHTEIHHO KOPOTKOE BpPeMs, BO3PACTaeT B COTHH THICAY,
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HHOTHA flaske B MEJUIHOHLI Pa3, C TeM, ITOOE HECKOJIBKO MeJI-
leHHee, B TeIeHMe pAfa Jet, ocrabuyrs. ccregoBanns mokxa-
3BIBAIOT, YTO IOPH BCILINIKE HOBO# 3BE3ALI 0T Hee OTHeNSIeTCs
TOIBKO 000J09Ka, a caMa 3Be3fa 0CTaercsa HepaspyHIeHHOM.
ITpm srom Macca paccemBalIieiics B IIPOCTPAHCTBE 000I0IKH
cOCTaBJIAeT TOJALKO HAYTOKHYIO (CTOTHICAYHYO WM MUJLINOH-
myo) mouio Maccsl ComEma. OGom0YKa YXORHT OT 3Be3dH H
OKollo Hee o0pasyercs cxabo cBerAIIascA rasoBasg TyMaH-
HOCTB; OHA BIIOCJIE[CTBHH ME[JIEHHO YBEIWIWBAET CBOW DPas-
MepHL.

Takas HoBas 3Be3Ja BCILIXHYJNA B co3Be3nmm flmepmmsr.
Ee paccrosunme mo 3emam pasHo npuMepuo 600 cBETOBEIM ro-
JaM, TaK 9TO BCIBIMKa, KoTopylo Mbl Habmiomamm B 1936 r.,
npomsomnia B XIV cr.

ToBopa o HOBEIX 3Besfax, CIefyeT YIOMAHYThH eIle OJHO
mHTepecHoe obcroaTenseTBo. HegaBHo 06HAPYKeHO, 9TO HOBBIE
3Be3MLI 9acTo OLIBAIOT TECHBIMH 3aTMEeHHO-ABOWHEBIMA. HoHeu-
HO, B MOMEHT BCILIIIKA 3TO 3aMETHTHh HENb3d — PAaCIIAPUB-
masca o06009IKa mMMeeT ropasfo (GOJbmme pa3Mepsl M CKDPEHI-
BaeT MBOMHYI0O 3Be3dy B cBomx Hefpax. Horpa ke o6omouxa
cTaHeT MPO3PAavYHOM H pacceeTcAa B MPOCTPAHCTBE, MBI BHIHM
«AIpPO» HOBOM 3Be3fel. BoT Torma m oGHAPY;KMBAETCA ee 3aT-
MeHHas J[BoiicTBeHHOCTL. llepmogmdecK:m IPOHCXOJAIIAE
3aTMEHAA MAl0T BO3MOYKHOCTH ONpPeNeNATh PasMepsl W MacChl
roMmoHeHTOB. OKazamoch, 4To 9T0 Hamboxee OLICTPO BpaIlaio-
mueca 3Be3[EI, YT0 WX MACCHI COCTABIAT HAYTOKHYIO OO
Maccrl Comana (mopsapka 0,1).

IIpaBee Hedes, Amepunsr n Ileraca pacmonoixeno Kpecro-
obpasHoe Goxbmioe cosBesmme JleOemsa. Uepes aTo cossesgme
npoxogat Muegnsiii Iyts u motroMy oHO ocobenno Gorato sp-
KAMH 3BE3IaMH, Fa30BBIMA TYMAHHOCTAMH; 3/[€Ch PACIOIOMKEH
onmHE w3 Hambolee BRIFENAINIAXCA «YTOILHBIX MENIKoB». Jle-
TeHja paccKasbiBaeT, 4To 3T0T HebecHEIl JleGempr mpwHamie-
an Jleme — mMarepm GoropaBmbix DBumsmenmoB Hacropa u
Ionnyxca.

CosBesmne JleGema pacmpocTepsio CBOM KpPbLIbg MOYTH Ia-
pannenbHO HebecHoOMY SKBaTOpPy. BBEpPXY CO3BE3HEA — XBOCT
JleGens, a pnuaHasa mes BHITAHYTa K fory. HeGecusiit JleGenp
JeTHT HA 10T, B TEILIbIe Kpas.

I'maBras sBesma JleGemss — ero aanfa (o) — HasbiBaeTca
Ilene0, aT0 03HATaeT «KypHOBIH XBocT». [leiicTBHTENBHO, 3TA
3Be3fla, PACIoNOKeHHAasd B BepxXHeil 7acTu cO3Be3[UsA, HAXO-
JUTCA B XBocTe HeGECHOM ITHIIEL.
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Bropaa seesga — Gera (p) JleGema — Annbmpeo pacimo-
J0KeHA B KIOBe, B I0JKHOI 9acTH CO3Be3[qUsA. JTO OfHA H3
KpacHBeimuX ABOMHLIX 3Besf. flpkas sBesja jxexnras, a CHyT-
HEK roaxyboii. Ee MoHO 0YeHBL X0opomo HaOIIOAATh Hake B
CaMBIi MaJeHbKUH TeJeCKOI. _

T'amma (y) Jlebeas maxommTca B caMoM IEHTPE CO3BE3[HS,
Ha TepecevYeHnd ero KPLUIbeB W JHHAH, coepmusAiomeil [lenel
7 Annbmpeo. OHa mHaspiBaerca Cafp, 4To 03HA4WaeT «IPYAb
KYPHIBIY.

JleBoe mua mabimromarensa Kpbuio JleGena o6prcoBaHo 3Be3-
mamm sucmior (&) m g3era ({), a mpaBoe — gensToii (6).

B cosBesgun JleGega MHOro rasoBRIX TyMaHHOCTed. 37ech
Hamboliee 3aMeTHBI [IMHHBIE CTPYH KOCMHIECKOTO BOJOPOJa,
MPOTAHYBIIAECA BHOIL CBeTIOH modockl MaeuHoro Ilyrm.
ITpaspma, mx MOKHO BHJeTHh TOJBKO HA CIIENUATLHBIX CHEMKAX.
Ha o00bpiuHBIX CHEMKax XOpoIoo BHWJHA 3HAMEHHTAd ra30Basfd
TYMaHHOCTh «AMepHUKay, KOTOpasA CBOMMHE OYePTAHHAMH HAIO-
MUHAaeT CeBEPHYI0 JacTh 3a0KEeaHCKOro KOHTHHEHTA.

Ha cammkax meGa BEZHLI TaK:e JiBe OTPOMHEIE JIyTH TY-
MaHHOCTH, WMeEIOIIWe BOJOKHHUCTYI0 cTPyKrypy. Cumraercs,
9T0 STH JiBe AYTH MOPOYKIEHBI BCILIXHYBIIEH KOTHA-TO CBEPX-
HOBOI 3Be3/ioifl. 3Be3/la COBEPIIEHHO paspymmiach, a ee 06o-
JI0YKa Pa3iieTaeTcsa B CTOPOHBL

B cosBesgum HaxomuTes Tak:Ke ABoiiHag 3sesfa 61 JleGe-
msa. dto Oblia BTOpas 3Be3fla, A KOTOPOH ompefieleHo pac-
crosarme or Semin. B 30-x rogax XIX cr. HeMenkmii acTpoHOM
®. Beccexs mpomssen pAj TOYHLIX HaGIOIeHW HaJl ee II0Jo-
JKeHUAMU Ha HeOecHO# cdepe W 0GHAPYIKEI KasKyIiuecs ABH-
JKEeHUA 110 JLIATNCY — TePCIeKTHBHOE 0To0paskeHNe [BHKEeHASA
Hameir 3emam mo opomre. 3se3ma 61 Jlebega oGmamaer emme
OfHEM HHTEPECHBIM N Ba)KHBEIM cBoiictBoM. CoBeTcKmii acTpo-
Hom A. H. [leitu obmapy:xwmi, uTo 5To He [BOWHAS 3Be3fa, a
KpaTHas, HO cOyTHUK He BajeH. lloxcumraHo, 9T0 OH coBep-
maet cBOil 060pOT BOKDYT INIaBHOM 3Be3fEI 3a 4,9 roga m Mac-
ca ero mana (0,014 commeumoii), Tak 4To BechMa BepPOATHO,
970 TeMHBIl CIIyTHUK — He 3Be3fia, a IJIaHeTa. B TakoM ciy-
qae 61 Jlebems sBmiach TepBOM 3Be3fi0i, ¥ KOTOpoil OHIIH
OTKPBITHI IJIaHETHL.

IIpaBee JleGens, B 3anmagaoil cTopoHe Heba, Ha 3aKaTe BHJI-
Ha sApKas 3Be3fja — Bera, rmasHas 3Be3fa — aaba () — B
cosBeapmm Jlmprl. BoskectBemHBIH KysHem I'epMec m3oGpen
JImpy m momapumm ee ANONIOHY, KOTOPGIH Iepefal ee CBOEMY
CLIEy — 3HaMeHHTOMY MyssikaHTy Opdero. HeGecmaa Jlmpa
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XapaKkTepHa CBOHMH IATHI0 3BE3[[aMH, PACHOJO0KEHHBIME Ha
HebecHoil cepe Gnmako Apyr XK Apyry. OcTraHOBEMCA Ha OIH-
CaHHH 3TOTO CO3BE3IHA MoApobGHee.

Bera — Gemasa ropA4as 3Besfa, caMasa fApKad Ha JETHEM
sBesnHoM HeGe. Bropas 3Besfa B co3sesgmm, Gera (f) Jlmpsr,
Illenmax — ogHa W3 WHTepecHedmux 3Besq BooOme. I'ympaiik
otkpuir B 1784 r. mepemenHocTh ee Gumecka. Bieck 3Bespmpr
mIaBHO KoaeGuerca ¢ mepmomoM 12 cyr. 21 wac 45 mmu. 3a
9TOT IlepHoj| 0OHA Ha HEKOTOpoe BpeMs CHIbHO ociabeBaer —
OPOMCXOMHT TaK HA3BIBAEMBIN TIJABHBIH MEUHAMYM OiecKa.
3arem Gieck 3Be3[sl INIABHO YCHIABAETCA XM JOCTATAeT MAaK-
cumyMa. C sTOro MOMeHTa HaYmHAeTcs ero ociabieHWe H [0-
cTHTaeTcd BTOPWYHEIA MUHEMYM, HE CTOIL (TIyOORMWil», Kak
nepsugEbd. Ilocie mero Gmeck cHoBa Bo3pacraer, IOKa He
NOCTATHET BTOPOTO MaKCHMyMa, CTOJb jKe SAPKOTO, Kak Iep-
BEIiL. 3aTeM OJleck CHOBa yMeHBLINAeTCA — 3Be3fla «HIET» B
CBOIl ITIABHBEIH MOUHEMYM.

CHaJalla acTPOHOMBI JJAJIA 9TOMY ABIEHHWIO BIOJHE MpaB-
momonobHoe o0bacHeHEme. OHE CYMTANE 3Ty 3Be3[y 3aTMEHHO-
IBOIiHOI, a miaBHOe KojebaHWe ee Giaecka OHM O0BACHALA
TeM, 910 (PUrypsl 8Besq He mapoobpasubl. Cumraiocsk, 4To
BBHUJIY TOTO, YTO 3BE3/IbI PACIIONOKEHEI B IIPOCTPAHCTBE 0YCHD
OIm3Ko Apyr K ApPYyTry, B3amMHOe HPHUTAKEHHe 3aCTaBIAeT HX
BHITAHYTHCA BONL JHHWH, cOeqUWHAIMed mx meATpol. O6a
KOMIIOHEHTa TaKoii TecHON mBOiiHOII 3Be3[bl HAIIOMHHAIOT JIBI-
HA, obpalieHHEIe OfHA K [pyroii «Hocamu». Bpamenwme sxe
BHITAHYTHIX 3Be3]] ZOMKHO IPHBOJATH K HENPEPLIBHOMY H3Me-
HEHUI0 BUAUMON cBeTAINeiics MOBEPXHOCTH, 4TO W BBI3BIBAET
mIaBHOe KolebaHme OiecKa.

OpHEaro paAx HAGHIOMEHIH NPOTMBOPEYMN TAKOH MpPOCTOM
cxeMme. OKaszaixoch, 970 Mbl HAKOT/IA He BUIAM BTOPOH 3Be3[LI.
HpoMe Toro =BEIACHEWIOCH, 9T0 00e 93TH 3Be3 Ll IOTPY-
JKeHBI B 00mIyi0 000I09YKy, KOTOpasA He [BHIKETCS BMecTe C
HuMHU. Bomee TimareinHOe TeopermiecKoe HcciIeOBaHHE MO-
Ka3aJjo, YTO 3Be3J[a JEeiiCTBHTEILHO ABOMHAA M MeCTBUTEILHO
KoneGaHme ee GiecKa BRI3BAHO M3MEHEHHEM BHIHMOII cCBeTs-
meifca MOBEPXHOCTH, HO 9YTO BCe He TaK mpocto. Ilox Bananmem
OpPUTKeHAA 00emX 3Be3[l K ABYM IeHTpaM dYacTHObLl o0Iei
000JI0YKE HCOBITHIBAIOT ropasfo 0ollee CIIOMKHBIE MBUIKEGHHA,
COIIPOBOK/JAION[AECA IOCTEIEHHBIM NCTeYEHMEeM BemecTBa B
mpocTpaHCTBO o cumpaiu. M sra obmupHas 060r09Ka CKpEI-
BaeT OT HAaC BTOPYIO 3Be3fy — CIYTHUK. Tak HcciemoBaHme
Gernl JlWpel mpEBeNo K OTKPLITHIO HOBOTO THIAa ofMeHa Ma-
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Tepuell MeKHy 3Be3OH W OKPYKAIIHM ee IIPOCTPAHCTBOM.
Eciu y HOBBIX 3Be3ff mcTeueHWe BelIeCTBA €CTL Pe3yabTar
B3PHIBA, y 3Be3[ THHA GeThl JIMPH 0HO TPOXOJHUT «CIOKOWHOY.
A Benn Taxkux 3Besq HaiimeHo MHOTO. Psimom ¢ Geroit (B) Jlmpsr,
B I0}KHOU OKOHEYHOCTH CO3BE3[HsA, HaXOJUTCA 3Besla raMMa
(y) Jlmpei. Mempy HuUMHA, Ha OmHOA JwHWH, Ha !/ yriaosoro
paccrosHEA orT GOeThl JIWpEI, HaxomuTCA 3HAMEHHUTAs KOJbIe-
BasAg TYMaHHOCTH JIEPEI — 3elleHOBaTOe KOJBIO, OKPYIKalomee
NeHTPAIbHY0, FOPAIYI0, HO 09€HDb ¢J1a00 CBETAIMYIOCA 3BE3[Y.
9dra 3Besfa BUAHA Wiad Ha JOTOTPaUAX HIH TOJBKO B KPyIl-
HedIne TeJIeCKONILI MAPA.

Mur yke ommCHIBANIHA CBOWiCTBA TaKWx o0pasoBaHmii. ITO
paspesxeHHaa 000J09Ka 3Be3[El, MMEIONIasd B CBOEM BHEIIHEM
mumaMerpe 55 000 acrpoHOMuMUecKHX emuwHHAI[ (ACTPOHOMHAYe-
cKasgd efmHHENA — paccrogame oT Jemiam o Comnma —
150 mMuH. EM). YpameHa OT HAC KOAbOEBaA TYMaHHOCTEL JIHpEI
Ha paccrosgHue, pasHoe 2 150 cBeTOBBIX JeT.

B cosBesgun Jlupel HaxommTCA eme OfHA HHTepecHas
3Be3na — SHCIWIOH (&). YiKe B MOpPCKOiT OMHOKIb MBI MOKeM
BHJIETH ee ABOIHOM. B Temeckom ke Kask[gaa W3 HEX pasje-
JsfeTcsA Ha JBe 3Bes3Mbl, TaK 9TO BIICHJIOH JIMpBIl — YeTBEpHasd
cucrema.

Haxonen, B cossesgum JIupsl pacmososkeHa 3Besfia, KOTO-
PYIO Helb3A PasimInTh HEBOOPYKEeHHHIM riasoM. OHa HOCHT
Hazsaume RR Jlmpri. 910 «pomoHawanbEANAY OOIIAPHOrO KiIac-
ca mepeMeHHbIX 3Be3n. OHa M3MeHsET CBOM GiecK 4pesBbIYaii-
HO OpIcTpo, ¢ mepmofoM, paBHEIM 13 gac. 36 mMmH. Bonpmyio
JacTh BpeMeHH 3Be3fa obiamaer ciabuiM GiieckoM. 3aTeM oHA
o4eHs OnicTpo, 3a 1—2 waca, ycuimBaer cBOil GJEeCK, AOCTH-
raeT MaKCEMyMa, Korga OJecK ycmiampaeTcd IIPEMEPHO B TPH
pasa, mocie 9ero oH ociabesaer. B Hacrosmee BpeMs H3BeCTHO
Gollee [BYX THICAY TAKAX 3BE3I.

Jlesee Jlmpsl, woxuee Jlebega m nmpasee Ileraca maxogarcs
HECKOIBKO MalleHBKUX co3Be3guii — Jlmcwmukm, [lexnuna o
Mamoro Kons.

IIpasee sxe [lexsduna, nox Jimpoil, MBI BHIUM y3KYIO JeH-
TOYKy U3 He 04eHb APKHX 3Be3x — cospesgue CTpeisr.

ITox Crpesnoii BmgHA ApKasa 3Be3da JerHero cossesgua Op-
1a — Axpramp.

B osxHO0iT 7acTm ropmsoHTa B TO BpeMA rofa BHIHO IIH-
pokoe cosBesgue Bopones, rpanmdamee ¢ co3Besgmem Kura
Ha BocTOKe m co3BesgueM Ileraca ma cesepe. Bopomeit — 30-
JAUaKadbHOE CO3Be3[iWe, KOTOpOe Ha CTapHHHEIX Kaprax H30-
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Opaxanocs QuUrypoil dYenoBeKa, JIBHIOIETO0 BOXY M3 YPHBEL
Hamfomee sapkme 3Be3nbl CO3BE3AHA HMEIOT COGCTBEHHEIC
apabckme mMeHa. Ero ampga (o) HaswiBaerca CajaiaMennmk —
«cuacrameen, Kopousa», Oera (B) — Camamcyynm — «cuacrim-
Beiimas w3 cuacramsbIx», TaMMa (y) — Camaxbma — «cgact-
JIUBasA MIA CKPHITEIX Bemieiiy m gensra (6) — llear — wie-
nanwme». Bece sThm 3arajmouHbie HasBaHUA CBA3AHEI ¢ HACTYILIE-
HueM HOpHI JoMfell.

IIpasee Bomones Ha 3akare BamgHO cosBesmme Hosepora.
ITo TaKKe 30[JMAKAILHOE co3Be3me. TyIoBHINe TyOBAIA HA-
XONHMTCA B €ro NpaBoii 4acTw W 00pa30BAHO 3BE3JaMH aJlb-
da (o) u Gera (f). XBoct TAHETCA HaMeBO K caMoMy Bomomero
n o0pucosaH 3Be3famu ramma (y) u geabra (6).

Eme mmsxe, mox cossesguem Bopmones, coBceM y ropusonrta,
Mal BuguM coapespue I0:xmo0i PrIGHI ¢ ero sApkoii 3Besnoit Po-
MasprayToM («poT PHIOBI»).

WNHuTepecHo, 9T0 MOUTH BCE «MOPCKHE» CO3BE3AHA IOMeIe-
HBl B OJHON dYacTu 3Be3gHOro Heba. B camom pmexe, 3mech u
Kur, u PeiGer, n [Jenopun, u Kosepor. I0:xuee sxe Kura m &
BOCTOKY OT HET0 pacKWHyJXach IMUPOKAA W [IWHHAA HeGecHas
pexa — dpupan. Ho oma mpmHamiIesKuT yike K 3UMHAM CO-
3BEBIUAM.

JleTHee Hebo

— Ha nerHeM HeGe 0C00EHHO APKO BEIIEIAETCA 3HAMEHHU-
THIf TPEYTOJBLHUK, COCTOSIIUA W3 Tpex ApKmx 3Be3d — [le-
Heba (amxpdur JleGema), Berm (ampgmr Jlmpsi) u Anprampa
(amsprr Opna). x ogeHs derko HaliTH, M03TOMY HAaYHEM IpPO-
T'yIKY II0 JIeTHeMY HeGYy OT HAX.

ITpaBee cosse3gus Jlupel, ® 3amagy oT Hee, PACIOIOKEHO
cossesgue l'epkyneca. flprkas 3Beama »Toro cossesmusa (ero
ansda) HassBaercsa Pac Aurern — «rosoBa KOJIEHOIPEKIO-
HeHHOTO». JT0 KpacHBas ABOIHAA 3Be3(a, COCTOAINAA U3 OPaH-
/KeBO-KPacHOT0 W Toy00BaT0-36JI€HOTO KOMIOHEHTOB. Spkmit
KDAacHBI#I KOMIIOHEHT I3MeHseT CBO# Omeck momoGHO M0 Ile-
(es, To ecTh 6es mpasmiasHOcTH. CHenuaabHbIe HaGIIONeHAA IO~
Kasalld, 9TO0 3Be3[a PaccenBaeT CBOE BEIECTBO B MIPOCTPAHCTBE.

3Besma Gera (P) maspiBaerca Hoprmgopoc. Kamma ()
I'eprymeca — Mapdaxk, 910 03HaZaeT «IOKOTH», a asambpa (M)
— MacriM — «3anscThe».

B cossesgmm I'epkyrneca BAOHEI [Ba MIAPOBLIX 3BE3HELIX
CKOIJIeHHs, W3 KOTOPHIX 0olee ApKoe MoOyeT HAGIIOHATHCA B
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JleTHee HeGo.

CpaBHHTENbHO HEGONbIION Texeckon. OHO pacCIONOEHO «psA-
gom» co 3Be3noit ara (n) Tepryneca. OHo yzmaleHo oT Hac Ha
22,5 TEIC. cBETOBHIX JeT. B Temeckon 60MbIMIOi CAIBI MBI BUAEM
HeKpameecs 00MaKko TyMaHa, W3 KOTOPOTO BELIJENSETCA He-
CKOIIBKO JIECATKOB APKAX 3BE3[[-THTAHTOB.

B 1934 r. ma rpammme cosBe3pgmii I'eprymeca m Jlmpst
BCOBIXHYJIA 0YeHb ApKasg HoBag 3Be3ga. Oma GeicTpo ocirabia
M CKpBLIACEH Jaske MJA MIOBOJILHO CHIbHBIX TEIECKOIIOB, 3aTeM
CHOBA «pasropeiach», HO CBETHIIA yiKe HHTEHCUBHEIM 3€IeHBIM
cseroM. Okasanocs, 970 Ha 9TOT pas OBLI BHfEH CBeT, HCIYC-
KaeMBIA ra3006pa3Hoiil IPOTHKEHHON 060I0YKOil 3BE3JEL.
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B xoHOe KOHIOB cBeT HOBOIl 3Be3[bl 0cIab W CTANO BHIH-
MEIM ee «AZpo» — o4eHhb cjabeHbKas 3Be3gouka. Vsyuenue
ee BIIepBBIe IOKa3ajlo, 9TO <«AAPa» HOBHIX 3Be3J — TeCHEIE
ABoitHBIe cucreMsbl. Bollee TOro, KajKJas W3 TARUX 3Be3[ IPO-
OJDKAeT 0Y4eHb OBLICTPO «IYJIHCHPOBATEY.

K zamagy or cossesgma I'epKyieca K HeMy mIpHMEBIKaer
MalleHbKoe, HO O4YeHL KpacmBoe cossesgue — Cesepmas Ho-
pora. CormacHo iereHfe, 9TOT BeHen ObLI HojapeH aduWu-
ckmM repoeM Teseem fouepm KpATCKOTO mapsa ApmajiHe, KOTO-
pas moMoria eMy BEINTH n3 JabupwaTa.

B cepegmHe THpIgHAL HAXOQUTCA caMas fApKas 3Be3[a
cosBesgma — anba CesepHoit KopoHBI, KoTOpyIO Temeps 30-
ByT ['eMMoii — KeMIyHKIHOI.

B cosBesmum ecTh [gBe 0YeHb HWHTEepecHBIe 3Be3msl. OmHA
u3 mnx, T Cesepuoii Koporsi,— nosropras Hosasa ssesma. B
oTIMYMe OT APYTHAX HOBBIX 3BE3]], OHA XOPOINO BHJHA B Tele-
CKOII B CBOGM MHUHHMAJLHOM OJieCKe, H ee BCHBIIIKH IIOBTO-
paworca npuMepHo Zepes 80 mer. Ilocaepree, B 1946 r., Gbiro
mpejcKazaHo coperckmMm actpomoMamm Bb. B. HykapkmaniM
m II. II. TTapenaro.

B camoMm mentpe Bermna sugHa 3Besga R Cesepmoii Hopo-
Hbl — IlepeMeHHasA 3Be3[ja ¢ OTPOMHOIl aMIIMTYHO# H3MeHe-
mmii. Ee Omneck mameHsiercsa Gollee ueM B THICAYY pas. ITO
3Be3Ja-TATAHT, B aTMocfiepe KOTOPOHl COmEPsKUTCA MHOTO yI-
Iepopa. VHorma w3 ee Hefp MONHUMAIOTCA YIVIEPOAHEIe 00ia-
Ka, CO3Jaiolime BOKPYI CBeTHJIAa HEMPO3PAYHYI0 O000I0YKY.
B sro Bpemsa Bmmmmrrii Gmeck 3Be3fnl ociaGesaer, IpHYeM B
€ro N3MeHEeHWHW HeT HUKAKOH 3aMeTHOH NMPAaBUILHOCTH.

K cossesgmio Teprymneca mpuMBIKaer ¢ 10ra Cco3Besjue
3Mmeenocna, mam Oguyxa. Uepes cepemguAy 5TOro co3Be3mus
IPOXOAMT HKBATOP, TAK YTO O0HO HAMOJOBWHY DPACIIONIOKEHO B
CeBepHOM IIOJNyMIapWy, a HANOIOBHHY B I0;KHOM. Becnma Be-
poATHO, uTo 3MeeHocer — HeGecHoe M300pakeHWe Bpada ap-
TOHABTOB JCKYyJNana, KOTOPHI CBOMM HMCKYCCTBOM OKHBHI
Opmno=na. Jlerenna pacckasbiBaer, 9To mopseMHuslii 6or Ilnyros,
omacaAchk conepHmiectBa Opmona, mompocun IOmmrepa mopa-
3uTh JcKynama Moxameil. Ilocie sToro dckynan G mepeHe-
ceH Ha Hebo, mosBmiochk cosBe3gme 3MmeeHocma. C Tex mop
Oduyx mepKAT B CBOMX PYyKax cocefqHee cO3Be3fme 3Melo —
CHMBOJI BpadeBaHHA.

fIpras sBesma, ampa Odumyxa, maseiBaerca Pac Axpxar
(«romoBa 3aKImHATENA 3MEI»).

Co3Besgue 3Menm — eHHCTBEHHOE CO3Be3[He, pasieleHHOe
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Ha fiBe 9acTH. JleBas ero gacTh MOAXOLHT K cosBeagmio Opia,
a mpaBas — K co3Be3quio KopoHEL.

K cosBesgmio 3MeeHOCHa HPHEMEIKAeT C IOra CO3Be3fUe
CropumoHa. 9T0, KaK MLl 3HaeM, 30[AaKaJIbHOE CO3Be3[He,
B Koropoe ConHIle NIPHUXOZAT B IOCIEHHUN MeCHI] OCEHH.
Opunon 3axoguT 3a rOpWBOHT, KorfZa CKOPINOH BOCXOOAT B
BOCTOYHOI "actm Heba. Ilpmaymiamsaa memodxa sSPKAX 3Be3,
OKPY/KAIMUX IeHTPANTbHYI0 3Be3fy ainpdy (o) CropnmoHa
Amntapeca — comepauka Mapca,— HamoMmHaer TYJOBHINE 3TO-
ro kmBorHOro. HampaBo or mee mul BupgmM Kiaemnn. Hameso
BHHU3 THHETCA JIMHHAA IeloYKa 3Be3[, 3aKaHIWBAIOIIAACH
Aproii 3Be3foit aambma (A) Cropmmoma — lllaymoit — «xa-
JIOM».

B mammmx mmporax cossesgue Cropmmona MQ)KHO pasif-
9aThH HU3KO Haf ropu3oHTOM, a xBoct u lllayma BEOHEI TOILKO
B caMbix 10;xHEIX muporax CCCP.

Jlesee CropmmoHa, TakKe BOIH3W TOPH30HTA, HAXOIUTCA
cospesgme Crpempna. Ilomyuenoser, momyGbIK, OH HAIpPaBHI
cTpeny B cropory CKopmmoHa. 9TO CO3Besgue, CPaBHATEIHHO
foraroe APKUMHE 3Be3[aMH, 3aMeUYaTeJIbHO TeM, 9T0 B HeM
HaxXo#ATCA caMble Apkme oOnaxka Maeunoro Ilytm. MMemno
3[ech pacmoixoskeHo supo l'amawrurm. IIpasga, ero Mbl He BH-
nuM. B meBoit wacTu cospesgma 3MeeHOCI[a HAXOZUTCA TEMHOE
00IaK0 KOCMHYECKOH, IOTIOINAoIeil CBET pPaCION0KEeHHEIX
3a HUM 3Besf, Marepuu. OHO CKpPEIBaeT OT HAC TAKKe M AAPO
lamaxkrukn. OgEarko 310 TeMHOe 00JaKo TIOJXYTPO3PAYHO MIIA
TeINIOBEIX (EHQpPaKpacHbIX) xyueil, agpo lamaxrukm GbLro
o0Hapy:KeHO Ha CIeNUATbHBIX cHEMKax. Jloragkm acTpoHOMOB
OLLIH IONTBEPK/IEeHBI IIPAMBIMA HaGIIONeHUAMH.

CixeBa ot cosBesgma Crpernbma MoKHO OOHAPYKHTHL Yke
onmcanHoe cospe3qme Hosepora. HemocpegcrBenno Hap
CrpenpoM MBI BUAUM SpKOe 3Be3gHOE 00JIaKO — 3TO CO3BE3-
nue Illmra. B HeM pacmonoskeHo KpacHBOe 3Be3JHOE CKOILIE-
HHe M JOBOJBHO APKAasg, XOPOIIO0 BAAMMAA B OHHOKIL, IOJY-
mpaBWiIbHAsS nepeMeHHasn 3Be3ga R Il ura.

Eme Brime m seBee Haxopurca cossesgume Opna. I'masmas
3Be37a co3pe3ausa — AJbTamp — yAaleHa OT HAC Ha PaccTOs-
HEe, paBHoe mpuMepHo 15 cseroBbiM romaM. Hampaso Bmepx
U HampaBo BHE3 pacmoxoskeHbl aBa Kpsiia Opaa. Komewno,
Hago o0xajgaTh 04eHL Pa3BUTHIM BooOpaskeHmeM, 4TOOLI yBH-
TeTh B 9THX 0YepraHUAX Kpeuibsa. Hpoiiba Jlebegs o6pmco-
BaHBI Topaspgo 6oiee geTKo.

B cosBesgmm Opina, B HIKHEH ero 9acTH, HaXOJHUTCA HHTE-
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pecHas 3se3na ara (). OHa ob1amaeT mepeMeHHEBIM 0JecKoM,
OPUHAIIEKAT K THNY AenbrTol Lledes m m3MeHsercs, IMOBTO-
pAA KoeGannsa depes Kaskgeie 7 cyT. 4 wac. 14 mun.

Onncarue Heb6a ObLIO OBl HEHMONHLIM (e3 YIOMHHAHAA O
cosBesguu JIpaxoHa, KOTOpPOe pacloioeHo Haj l'epKyiecoM,
B 3eHHTe, I BheTCsA Y3KOil JeHroil. B jeBoil HmKHedl dactd
€03Be3A Mbl BHJAM YeTHIPEeXyTOJIbHAK, COCTABICHHEIA APKA-
MHu 3BesgaMu,— 9T0 royxosa Jlpaxoma. Hampaso BBepx m3Bm-
BaeTcA TYJOBHINE, a XBOCT TPAHAYHUT HATPABO C CO3BE3IUAMHA
Boarpmoit 1 Manoit Megsegum.

3Bespa Gera () Jlpaxona HaswiBaerca PacraGan, uro 3Ha-
9uT «TroN0oBa fApakoHa». Bmecre ¢ Tem, ramma (y) Jlpaxona
HA3BIBAETCA OJBTAHHH, YTO MEPEeBOJUTCA Ha PYCCKHM A3BIK
TaKKe KaK «ToJI0oBa [paKoHA». JTa 3Be3/la PACION0KeHa OKO-
o moitoca sxannTuku. [losToMy oHa Obina mabpana B 1669 .
anrnmiickaM ydeHsIM PoGeprom I'ykom pgma oOHapysKeHmS
BIOAHAA ABIKEHHS 3eMJIM Ha BAAMMBIE IOJNOKEHNA 3Be3[ Ha
mebecHoit cepe. OH X0TeN OIMpeHeNnTh TAKUM CII0CO00M pac-
crossame mo droii 3Be3nsl. Ilombitka I'yka Gblia HeymagHOI:
3Besjla OKAa3ajach 0YeHb MAJEKOH 0T 3eMiH, W ee cMeIleHHe
yCKOIB3alI0 0T HabIoaTelell TOr0 BPeMeHN — HHCTPYMEHTHI
He OBUIM JocTaTo4HO coBepmeHHEIMEH. C Takoil jKe IeIBIO
3Be3qy Habmoman ¢ 1725 mo 1729 rox cooreuectseHHuK I'yka
Bpagmeii. Ognaxo u oH He 00HAapyKWI cMeImeHuii. 3aTo, BHI-
TMOJNHAA HTH HAONIONeHWA, YICOHBIA OTKPBLI [Apyroe Ba;kKHOE
acTpoHOMHYecKoe sBieHWe — abeppammio ceera. Om oGparmi
BHEMaHAe Ha TO, YTO 3Be3Ja CMEINeHA OTHOCHUTEIHHO CBOETO
cpepHero moso:KeHWs Ha HebecHoil cdepe Ha 20 cek. gyrn. Ito
cMeIlleHWe HANPAaBIEHO B CTOPOHY MBIKEHHA 3emiadm. A Bemp
MepCIeKTHBHOE CMeINeHne [OJKHO OBITh HAOPaBIEHO IOf
IPAMEIM YTJIOM K 00Hapy:xeHHOMYy Bpammeem.

PacckassiBaor, uto OOBACHUTH BTO MABIEHAE IIOMOTIM
Bpagmnero... monmonckme mdomounurd. OmHAMKILI, HMepeILIbIBA
B Jxogke uepe3 Temsy, Dpammeii 3amermm, uTto HOC JIOgKHA
«CMOTpPHT» He Tyma, Kyma Hamo Opiio mepempasurbes. Hy ko-
HEYHO, Befb JOAKY CHOCHT TedeHue, W Hano HAUPABIATL IIyTh
ee He Ha Ielb, a KBepXy HpPOTHB TedeHmA. TouHo Tak ke,
HaOImoflad cBeTHIA ¢ [ABIKYyIIelica 3eMim, Mbl HalpaBisgeM
TEJIECKOI (BIIEPE».



3SumHee Hebo

— Ha 3mMHeM HeGe 4eTKO BHIfeNAETCA, KaK ObI TOCIIOf-
cTByer Ha HeM, KpacHBOe dKBaTopuaibHoe co3Bezgue OpmoHa.
Ero cemn mamGonee spKumx 3Be3[, obpasylomux (QHUTypy IH-
raura, 6pocarTca B IiIasa Jajke caMOMy HEOIBITHOMY Halbirio-
gateno. Tpwm W3 HUX, BRITAHYThle B aUHUI0,— 1osAc OX0THHKA,
yKpameHHBI roay0siMum Gpminmanramu. CiieBa BBepXy MBI
BHANM MAPKYI KpacHywo 3Be3ny — ansdy (a) Opmona — Be-
rexbreiise. Ei0 orMeueHo mie9o Tmranta. JTa HeNpPaBHILHAA
mepeMeHHasA 3Be3[a, BOIHOOOPA3HO M3MEHAINAA CBOil Oieck
¢ maxaoM oxoio 2000 cyrok,— OrpoMHEIA, BO MHOrO pas
npesocxopamuit ConHme mo o6semy rmrant. Hampaso, BHABY
CO3Be3HsA, MBI BUAWM fAPKYyH roxy0yio 3Besgy — Getry (f)
Opunona — Purens, fmalekyio oT Hac «CBePXAPKYIO» 3Be3AY,
CBETAMOCTEH KOTOPO# B 23 THIC. Pa3 HMPEBOCXORHT CBETHMOCTD
Conama. Tamma (y) Opmoma — Bemnarpmke — pacionokeHa
B IpaBoil BepXHEH dYacTW co3Be3[HA. 1pm 3Be3mbl «Ioscay
Opnona Hocar HassaHHA MmHTaka (fenpra) — «moscy, Ad-
HujaM (SICHIOH) — «HATKa jKeMuyra» u AxnHmrak (gse-
ta) — «mepessassy. llocieqHss W3 HAX — KpacWBas TpOHHAs
ssesna. Hakonen, Haseso BHE3y Mbl BOpmM Kanmy (x) Opwmo-
Ha — Caiid, 910 3HATAT «MET».

B amxHelt wacTu co3sesmus, B MeHTpe QUIYPHI, 00pa3oBaH-
Hoil «mosicom», Purenem u CaiihoM, yske B MOPCKOIl GHHOKIE
BUJHA 3HAMEHWTAsA TazoBasg TyMaHHOcTh. OHA OKpYKaeT «Tpa-
IenuIo», COCTOAINYI0 M3 YeThIpeX 3Be3[d TecHoHl KpaTHoil cm-
creMbl. B Teleckom MBI BHAUM NPHYYAIHBYI0 KapTmHy. OT
«Tpalenumy OTXOAHT cepebpHCTo-3eleHbIil Beep TyMaHHOCTH,
MOCTeNeHHO CIMBaoINelica Ha BHeMHeH rpanune ¢ POHOM He-
6a. I'maz Mmoxer BEAeTh TONbKO HamGolee APKAE YaCTA TyMaH-
Hoctm. Ha ororpadmuecknx cHEMKax, 0coGeHHO Ha CHEMKAX,
CHEIAHHBIX € GOJBIION. JKCIIO3MIMEH, MBI BHAMM, 9TO TyMaH-
HOCTH 3aXBaThIBaeT IOYTH Bce co3Be3gme. Ee cTpym orxopmar
0YeHE JalieKo oT «Tpamerum». KpoMe ToTO, B HEKOTOPHIX Me-
CTax MbI BUAAM BHYTPH TYMAHHOCTH YepHbIe «IPOTaJHHEI».
910 obaka TEMHOTO HENPO3PAaYHOr0 BEMeCTBA MPOEKTHPYIOT-
ca Ha (oHe ApKoil TyMaHHOcTH. TakoBa, HaupmMmep, TeMHAasd
TYMaHHOCTEH «KOHCKas ronosay. HoHedHo, 5T0 MOKHO yBHIETH
TOIBKO HA QoTorpa)HIecKuX CHAMKAX.

Tymannocrs OpuoHa — He TOJNBKO CKOIUIEHHE Pa3pe;KeH-
HBIX Tas0B, yJaleHHOe OT HAC HA pACCTOSHWE MOPATKA
300 cBeroBrix Jder. EcTi eme HeuTo HemosHaHHOE, HO 0Y€HB
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3uMHee Hebo.

BajKHOE, YTO MPEJCTOHMT pasrajgars B OyaymeM. TymaHHOCTDH
Opmona okpyskeHa OOILIIEM KOJIMIeCTBOM IepeMeHHEIX 3Be3f!
HornenTpanus srmx 3Be3n Ha Hebe BOKPYT TYMaHHOCTH, Tfe
MBI B0OOIe TOBOPA BHAAM He TaKoe OO0IBIIOe KOIHIECTBO
3Be3fl, Kak B cBerdoii moioce Mieunoro Ilyrm, roBopur B
MOJIE3Y TOT0, 9YTO HTH IIePEeMeHHbIe 3Be3[bl CBA3AHEI ¢ TyMaH-
HOCTBIO, 9TO 3TO He CIydaiilHoe coBmajeHue. Bce 3Tm 3BE3[HI
MEHSIOT CBOil 6JeCK HempaBWIbHO, YacTO B 09Y€Hb OOJBIITUX
npepenax m Obictpo. IlpmHagieskuT ke GONBIMIEHCTBO W3 HEAX
He K 3Be3gaM-THTaHTaM, a K 3Be3gaM-Kapiamxam. IIpomcxomur
KaKoM-TO Opomecc B3aMMOMEHWCTBEA JTHX B3BesH C TyMaH-
HocThbio. OnHaKo feralid W OpPUYMHA ITOTO IpOIEcca eime He
BBHISICHEHEI.
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B npasoii wactu co3se3gus — MOJHATAA BBEPX PyKa 0XOT-
HEKa ¢ HaOpomeHHOo# Ha Hee MKypoi. HaxesBo BBepx mopHaTa
BTOpasg PyKa OXOTHHKA, B KOTOPOil OH [EP/KUT TPO3HYIO Ia-
aany, KaKk GBI IPUTOTOBHBIINCH YAAPUTH 110 TOJ0BEe HEGecHoro
Obika — cossesnne Teabma.

Camas sgpKas 3Be3[a CO3Be3AHA 1exbma — ero aib-
¢a (o) — AxppebapaH, KpacuBas opaH;KeBO-KpPacHasg 3Be3[a,
Kak OBl CHMBOJH3WPYET HAJIUTHIA KPOBHIO INIa3 Pas3bAPEHHOIO
3Beps. HameBo, K BOCTOKY, HAmpaBieHbl pora Tlexbra, oTMe-
geHHbie HAa Hebe 3Besmamm Oera (f) — Oar Hac m pgsera
(¢) — Ilyp maprabrm ma moro.

Hosgpm Tenbma o6pucoBaHsl ABMKYIDUMCHA 3BE3HBIM
ckomreHneM I'majg — gouepeil TmTaHa ATiaca, BocIATaTeNel
moxogoro Baxyca. Mel yke ymoMuHaJm o TOM, 9TO TH 3Be3-
OBl CBA3AHLI OGIIHOCTHI0O CBOEr0 MPOMCXOMKIEHAA W IBIKYTCH
B IIPOCTPAHCTBE 10 MAPAJIEIbHBIM IIyTAM C OAUHAKOBOA IO
BelIMYAHe M HAIPABICHUIO CKOPOCTHIO.

Ha cnmue Tempma MBI BHONM 3Be3gHOE CKOILICHHE
ITiesam — oGpamenHsIX B Toaybell meByIIeK, CIACAIOIIUXCA OT
npeciemosanng OpuoHa. ITo 09eHb HHTEPeCHAs IPyHOa 3Bes],
HEOTHOKPATHO HMOABEPTaBIIAACA TINATENbHBIM HCCIETOBAHUAM.
IToMumo saprux 3Besqm, HaspiBaoImuxca Axabnmona, Maiis,
dnerrpa, Mepomna, Taiirera, llexeno, Actepona, Ariac u
Ilneiiona, B cKomIeHe BXOOUT MHOTO CIa0BIX, HEBUAMMBIX [JIA
HEBOOPYKEeHHOTro Iiasa. KpoMe Toro, ogHa W3 3Be3]] OKyTaHa
ObLIEBOM TYMaHHOCTHIO, CTPYHM KOTOPOH OTXONAT OT Hee Bee-
poMm.

B cossespum Tempma Haxomurcs ApKasA 3aTMEHHad mepe-
MeHHas 3Be3ma JaaMOga (A), 3aMedaredbHas TeM, 4TO [Ba
[NIABHBIX ee KOMIIOHeHTa ofpamaioTcsa ApYyr OKOJO0 Apyra 3a
3 cyToK m 23 waca, a KpOMe HHUX B CHCTEME €CTh M TPeThA He-
BUAWMAaA 3Be3[a, coBepmaniiaa cBoii obopor mouru 3a 30
CYTOK. )

Hag Anbnebapanom m nesee Ilmesan pacmomoskeHa TeMHas
TyMaHHOCTh. Ha cHMMKe HeGa B 9T0il 0GaacTH oGHAPYKHUBAET-
CA TOYTH IOJHOE OTCYTCTBHE 3Be3[. ITO M eCTh TeMHOe, IIOTII0-
matoinee cBer 00igaKo. Ha ero rpammmax, xax Obl 0OXBaThIBas
0051aK0, PacIoioyKeHa Ipylna IepeMeHHEIX 3Be3[[. JTH 3Be3-
obl crabele; HX MOYKHO HAOMOJATh TOILKO B JOCTATOYHO CHJIb-
Hble TeJecKombl. VI3MeHAIT cBOMl OllecK OHM HEIPaBHILHEIM
obpasoM, To ycunmBas, To ociabiaaa. MuHorma mpoumexopAr
Bcuslmkn, Bee a1 3Be3gsr — Kapiankm. [Ipmauna mx mepemen-
HOCTH IIOKa YTO He BBISICHEHa, HO, IO-BHANMOMY, OHA Ta Ke,
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4YTO M y IepeMeHHBIX 3Be3Ji, OKpY:KaoImux TyMaaaocTs Opuo-
Ha. 9TO WIM CIe[CTBHEe KpaliHell MOIOJOCTH HOBOOGPa30BaB-
Muxcs 1 ellle He MPUIIEIIAX B COCTOSHIE PAaBHOBECHS 3Be3],
MIH DPe3yJIbTaT B3aWMOJEHCTBHA 3Be3]] ¢ TyMaHHOCTLIO,

Haxonen, B BoCTOYHON 9acTH c03Be3[usA HaXOJHUTCA 3Ha-
MeHHTasg «KpaOoBHAHAsS» TYMaHHOCTh. DELI0 ycTaHOBIEHO,
9TO OHA ABIAETCA MOIMHEIM WCTOYHUKOM pajUuoM3Iy4YeHH.
CreoBaTensHO, B 9TOH TYMaHHOCTH TIPOMCXONAT OypHEIE [BH-
FKeHHA JITeKTPHUECKHX 3apsafoB — dIeKTpoHoB. Tarum obpa-
30M, KpaboBHAHAS TYMAaHHOCTH ABJIAETCA OJHOBPEMEHHO H
«pajimo3Be3non».

Becrma BepoATHO, UTO BTO Pe3yABTAT BCIBIOIKK CBEPXHO-
Boit 3Besfipl. Unorma B Hamedr I'amakTtumwe, pas mpmMepHo B
IATHCOT JleT, B3PHIBaeTCS CBEPXHOBaA 3Be3fa. TaKyio 3Besny
nabmomax B 1572 r. garcruit acrponom Tuxo Bpare; ona Grlra
BHJHA Ja)Ke JHEM, IIPH IIOJHOM COJTHEYHOM cBeTe. 9To ObLIa
CBepXHOBasg 3Be3Jla, BCIBIXHYBIIag B co3Be3guum Haccuomen.
Taxyio cBepxHOByI0 3Be3ny Habmiomamum B 1885 r. m BGamsu
Anpa TyMaHHOCTH AHJpOMeNEI, KOIla OHa cHANa Ha (oHe cBe-
TAMEroca TyMaHa, KaK 3Be3ja CeNbMoil BemrwywHEL. Taxue
CBEpPXHOBEIE 3Be37bI HAOTIONAIOTCA CHCTEMATHIECKH B AJeKUX
OT Hac rajakTHKRax. B cBoeM HamboabmieM Giecke cBepXHOBasA
3Be€37]a IIOCHLIAET CTOJBKO K€ M3ITYYeHHsA, CKOILKO BCE BXO-
namue B Iamaktury 3Be3nsl. OHa B TO BpeMsA B MUJLIHAPILL
pas spae CoxHna.

MoskHO pyMaTh, 4TO IPH BCULIIIKE CBEPXHOBOH 3Be3JbI
OHa paspymaerca HMeIuKoM (HAIOMHEM, 4T0 OOBIYHAsA HOBasd
3BesJia TOOBKO cOpackBaeT CBOI0 000I0UKY, HO caMa COXpaHsA-
ercsa). Ilocie Hee ocraercs B mpocTpaHCTBe 00JIaK0O BEI[ECTBA;
B HeM IPOAOKAioTCA OypHBIE JBHKEHHUS, M OHO HCITYCKaeT
pagmoBonHBl. Bo3MokHO, dITO0 KpaboBHOHAA TYMaHHOCTbH —
0CTaTKU CBEPXHOBOIl 3BE3NIEI.

B mpasoit cBoeil yactu cosse3gue Texbia IpaHUYAT ¢ CO-
spesgueM OBHa, a HampaBo BBepXy MBI BHAHM CO3Be3que
ITepces.

Hap cospespmem Tembma maxopurca ma Hebe co3pesqme
Bosanuero. Ito Goasmioe co3sesnme, 00pHCOBaHHOE IATHIO AP-
KHMHE 3BesfaMiu, o0pasyoIquMyu o0pallleHHHEI KHH3Y OCTpHEM
narnyroapHuk. Hmxaaa s3pesga — Gera Tempma. Ha crapme-
HBEIX Kaprax 3TO co3Besmme m300paskaim foHomedl. B opgHOR
pyKe OH fiepyKHT OWY, a Ha APYroil pykKe y Hero jBa MajleHb-
KOX Ko3JeHKa. I'llapHas 3Be3ma 3Toro coszseamusa — Hamemra
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(arna Boszmmuero) — meppas 3Besfa (3a HCKIOYeHHEM
CoirHITa), Y KOTOPOI OBIIIO M3y96eHO BHYTpeHHee cTpoenme. Ha-
mejna — 3Be3la-TUTAHT; TeMIlepaTypa ee IOBepPXHOCTHEIX
cioeB, Tak e, kak y Commma, 6 000°, HO ee cBeTHMOCTBb
B 111 pa3 Goasme ceerumoctu CoXHI(A, a CpeHAA IIOTHOCTL
sBemectBa coctapiasaer 0,0023 gommo maorHOCcTH Bofnl. Paccros-
mne Hamemunl oT Hac paBHO 34 CBETOBBEIM TofaM.

Bropas sBesma cosBesguma — Gera Bosumuero — pacmoio-
skeHa Hajgepo BBepxy. Ona HaspiBaeTca MeHKaJIWHAH, 9TO 3HA-
YUT «ILIEY0 IEePIKAIEro BOMHGKIY.

Tpersss 3Besga — ramma Bosmmwero — mopo6Ho axbsge
AHppoMensl 0JHOBPEMEHHO BXOJUT B /IBa CO3BE3[UsA W ABIAET-
ca rakske Oetoii Temsma.

Cossesgue Bosumuero pacmomoskeno B Miewnom Ilyrm.
3mech MHOTO 3BE3IHBIX cKomreHHA. OJHAKO 0HO 3aMedaTelbHO
He CTOJNBKO STUMH CKOILIEHHSAMH, CKOIBKO [BYMA IepeMeHHbI-
MU 3Be3IaMm.

IIpaBee n mmsxe Hameampl MBI BUAEM TpPH 3BE3NOYKH —
sucmiaoM (g€), sty (1) u asery ({). Ix gacTo HaskIBalOT «K03-
nATaMuy, MoKeT OBITH, TOTOMY, 9T0 Haspanme Hamemra mepe-
BOJUTCA Ha PYCCKUM A3BIK KAK «KO3a».

ducunoH BosHuuero — 3aTMeHHasg IIepeMeHHas 3Be3fa.
ITepmon oOpamenus cuyrHnKa cocraBiaser 9 883 cyTox, 10 ecTh
6oxee 27 mer! 3armeHme e gamTca mouthm aBa roxga. Oromao
rofia ApKasg 3Be3[la CKPHITA OT Hac OTPOMHEIM ciryTHHKoM. Ofi-
HaKO OKAasblBaeTcdA, 4TO CIYyTHUK HAM He BHJIEH — TeMIlepa-
Typa ero IMOBepXHOCTH CTOJb HU3Kasd, ITO BHAUMOTO A Iia3a
cBeTa OH He IOCHLTaeT. BMecTe ¢ TeM OH IIOXympospadeH, IO
KpaiiHeii Mepe B €ro BHeNIHHX dacTsax. HpoMe Toro, apxuit
KOMIIOHEHT 3TOil HBOWHOW 3Be3ABl OXHOBPEMEHHO H3MEHSET
cBoil Gireck HeIpaBMIBLHBIM 00pa3oM, HO ¢ HEGOMLIION aMILIH-
TYynOii.

Bropas sBe3ga — nzera ({) Bosamuero — ramsxe sarmen-
Hafd IlepeMeHHas1, HO IIepHOj, o0palleHns ee KOpode — OH pa-
Ber 972 cyrraMm. [[BoifHaa cmcTeMa COCTOMT M3 CpaBHHTEILHO
XOJOJHOTO paspesKeHHOT0 THTaHTA-CIyTHUKA M TOpAYed ApKOU
TJIaBHOM 3BE3/BI.

HKorga mpoumcxopur 3aTMeHHme, sApKas 3Be3[a CKPLIBAETCA
3a rejaoMm ruranra. Bo BpeMsa dwacTHBEIX (a3 3aTMEHHA CBET
SAPKO 3BE3[BI MPOXOAUT IACTUIHO Yepes arMocdepy CIIyTHH-
Ka ¥ MBI IIPH IIOMOINK CIEIUAIbHEIX IPHOOpPOB, aHATH3UPYIO-
IMUX CBET, y3HAaeM, KaK PacIIpe/ieIeHbl Pa3InYHbIEe XUMHYECKTe
9JIEMEHTHI Ha PasHBIX BEICOTAX B er0 000JI0YKe.
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JleBee, nmke cospesgusa BosHWYero, Msl HaXOAUM CO3Be3-
nue Biusmenmos. d1o deremmapHsie chiHOBEA Jlensl. [IBe Aprme
3BE3MILI DTOTO cOo3Be3uaA HasbiBaloTca Hacrop (amsga) u Ilox-
aykc (Gera).

HKacrtop — cmoskEas kpatHas cucrema. B xopommii Teme-
CKOII MBI BHIUM €ro B BHjle TECHO! ABONHON 3Be3[LI, IPHYEM
ofa KoMmoHeHTa paBHH 10 61ecky. HemBOro B cropoHe BHIHA
H TpeThsA 3Be3jla, KoTopas TakKe CBA3aHA ¢ IEPBHIMH [[ByMA
B3aUMHLIM NpUTsKeHmeM. JTo Tak HassiBaeMsli Hacrop C,
3aTMEHHAd IlepeMeHHas 3Be3fa. HpoMe Toro, Kakaas um3 ABYX
APKEX 3Be3]| — TaKyKe TeCHasA [BOMHAsg, He pasmexsolascs
npu HabmomeHNAX B Texeckoun. Takmm obGpasom, Hacrop —
cHmcTeMa, COCTOAINAsA U3 NIecTH 3Be3I.

B mpasoii wactu cos3Be3nus, TaM, I'fie OHO TPAHHIAT C CO-
spesqueM OpmoHa, pacHmodoykeHa 3Besfa ramma (y) Bamsme-
noB — AnbMesaH — «ropmo Mapmumpyomasay. Hanm ‘Helt pac-
[oJIosKeHa elre ofHa 38e3na — dra (1) Bamsmermos — Ilpomye,
ABJIAIOMAACA OTHOBPEMEHHO JBONHON W IepeMeHHOH 3Be3[oil.
Eme npasee u Brilme MuI HaxomguM (maske B OMHOKIL) OU€HB
KpacuBoe 3Be3[HOe CKOILIeHNe.

B uentpe cossesgusa pacmososkeHa 3Besma asera (§) —
Mexbyna, nomo6uas menbre lledes mepemenHas 3Besma, Ipa-
BIUIIBHO IIOBTOPAIOINAd CBOM ILTaBHEIe KodeOaHusa GiecKa ¢
nepuogom oxoxo 10 cyTok.

Henocpepcreento nox BansHenaMu, 10 ecTh K IOTY 0T HEX,
maxomgutcsa cospesnme Magoro Ilca ¢ ero saproit ssesgoir Ilpo-
muonoM. Mcropus, cBsA3aHHAsA C 9TUM CBETHWIOM, 09eHbL WHTE-
pecaa. B 1844 r. memenxmii acrpounom @. Beccemr oGpatmia
BHUMaHHE Ha To, 4T0 moxoskenne Ilpommona Ha HeGe mepmo-
MNUYeCKH H3MeHAeTcd. IT0 MOKHO ObLI0 OOBACHUTHL TOJLKO
HaamymeM y Hero Hepmpgumoro cmytHuka. Cuyramk m Ilpo-
LIMOH MO/KHBI ObLIM OBl JABUraThcA IO OpOMTAM BOKPYT 00-
mero ImMeHTpa TKeCTH. ITOT CHYTHUE Oblr OTKpeIT B 1896 T.
Oxasaiock, 4T0, MeHCTBATEIbHO, 00€ 3BE37HI 006raioT BOKPYT
ofIero meHTpa TAMeCTH IpmMepHo 3a 40 mer, HaxofACh Ha
paccrosaun oxoxo 4 500 muH. KM Apyr ot Apyra. O6masn Macca
obenx 3Be3s B mecTh pas mpesocxogur Maccy Comnrma. Cmyt-
HUK e UMeeT Maccy, IpIMepHo paBHYI0 colHeuHO#. Paccros-
Hue [Tpommona or 3emin pasro npuMepHo 10 cBETOBEIM rofaM.

Eme mmKe, Ha forTe, Ha HEGOJBMION BBICOTE HAaJ TOPHU30H-
TOM, MBI BHIuM cossesgue Boawmororo Ilca. 9to Takxe ogHO U3
Kpacupeinimx co3Bse3guii smMmuero HebGa. flpkaa sBesma aroro
co3BesndsA, ero ans@a, maseiaerca Cupmyc. Mer yike roso-
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pHUId 0 TOM, UTO 3TO caMoe ApKOe CBETHIO Ha 3Be3JHOM Hebe.
Boapimoii 6meck Cupmyca o0BACHAETCA TeM, YTO OH GIH30K K
naMm. Paccrosnume or Cmpmyca mo 3eMiam cocTaBiIseT OKOIO
8 ceeroBrIx Jer. Y oroii 3Be3nbl, Kak u y Ilpomuona, Guin oT-
KPHIT CIOYTHHK, KOTOPBI M3-3a CPaBHUTENBHO claboro Giecka
MOKHO HaOmOIaTh TOJILKO B CHJIbHENNINE TelecKombl. Temire-
parypa ero mMOBepXHOCTH BeIHKa, a TaK KaK eI0 CBeTHMOCTH
MaJia, TO JO/KHEI OBITH MaJbl M pasMmephl. Bmecre ¢ TeM GbLIO
A3BECTHO, UTO Io cBoeil Macce oH cpaBHEM ¢ CoxHiem. Ocra-
BAJOCh TONBKO IPENIONOKHTh, UTO CPEJHASA ILIOTHOCTH €ro
Bel[ecTBA 0YeHDb BEJIHMKA. 1aK GBI OTKPHIT IEPBLIA U3 M3BECT-
HEIX GeJIbIX KaplIHKOB — «POjoHAYalLHHK» OOGIIHPHOro Kiac-
Ca CBEPXILIOTHEIX 3Be3JI-TNIHIIYTOB.

O6pucoBaHHasE OCTATLHEIMEH APKEMH 3Be3faMu (QUrypa
CKauylmero Ica AOIONHAET BCIO KapruHy cospesgusa. Cmpmyc
pacIoyio;keH B ero BepxHell, ceBepHoii uactu. B aroit wacru
He0a B TEJECKONI BHIHO MHOKECTBO CIabBIX B3Be3]] — 3Jech
npoxogutr Muaeunstii I1yTe.

Jlesee Boapmioro Ilca m mmme Mamoro Ilca maxomurca
OemHOe APKHUMY, HO OYeHHL Gorartoe ciaabBIMU 3Be3maM, CO-
sBesmue Equnopora.

Bepuemcsa remeps k cosesguio Opmona. Ilpasee mero, mop
cosseaqueM Teanifa, HAXOMUTCA co3Be3gue JpHuyaHa — Hebec-
Hoil peru. I'maBHasm 3Be3ga 3TOro cosse3gusa — AxepHap
(«ycThe») pacmoloskeHa B I0KHOM IodyImlapuu Heba W HaM
He BHMIHA.

Ilog moramm OpmoHa MBI BHAWUM HeOOJLIIOE cO3Be3jue
3aiina, comepsraliee TeTEIpe 3BE3[BI CPETHETO GiecKa.

Mo 3uaem, YTo «meHTpP» alaKTHKHM paCIONOMKEH B CO-
spesquu Crperasma. B mmaMerpaabHO HPOTHBOMOIOMKHON TOIKE
Heba, Ha TpaHUIE co3Be3nuit Bamsunenos u Bosumuero, pacmo-
JI0KEeH ee aHTHIEHTD.

BeceHnHee Hebo

— Hacrynaer secuma. 3umume cospesgua Opumona, Boab-
moro u Majoro IlcoB ¢ camMoro Beuepa CKIOHAIOTCA K 3amlaf-
Hoii gacTu ropusonra. Ha BocTore mosABuATCA HOBBIE, BeCeH-
Hue cosBesnus. Hawmbomee samerHo cpegm HEHX co3Besme
JIpBa. dro HeMmelickuil aes, mobe)kmennniil I'eprymecom. Tymo-
Builfe JIpBa — gerTkIpe 3Be3fsl, oOpasyiomue Tpamemnuio. Ha-
IIpaBO BBEPXY MLl BHAUM OYepTaHHA ToxoBsl JIbBa, HampaBo
BHH3Y — ero IlepefHMe Jalbl, a HaleBo, 110 Tpalenueil, JeH-
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Ta, coCTOAMAA u3 caabblx 3Besj|, HAIIOMHHAeT MePEeBATLIA He-
ckompko pas xBocT. Ambpa (o) JIbBa momyumna HazpaHHe
Peryn. Bera (B) JInBa maseiBaercs [lemeGoma, 4To o3Hauaer
«XBOCT JILBAY.

Mesxny JIspom n Bim3aenaMu pacionoskeHo 30[MaKalIbHOE
cossesnue Paka. CrapumHHOe mpefaHHe TOBOPDAT O TOM, 4TO
BO BpeMa cpaykeHms I'epkyneca ¢ JlepHeilCKOH Tujpod pak
yIImIHEYT repos 3a manen. I'epkyiec yOma paxa, a I0mona me-
peHecia IOBeP;KEHHOTO Ha Hebo.

B cosBesgun Paka mano aprmx ssesn. Aubga (o) Paxa
BaseBaerca AKyOeHC — «KIENIHA»., ITO 3Be3fa dYerBeprod
BEIMUHNHEI, HaXONAMMAdgcA B I0KHOM, HIYKHEH JacTH CO3Be3/usA,
rpanmnyamei ¢ cospeaamem I'mapa.

B cossesgmm Paxa mn maGmiomaem fleam — KpacmBoe
3Be3][HOe CKOILIeHHEe, KOTOPOe XOPOIIo BUIHO [ajKe B MOPCKOi
6mnokab. B mem oxomo 60 3Besq, ymaneHo OHO OT 3eMIH Ha
160 cBeTOBHIX meT.

Henocpencreenno moy cozsespuem Paka maxomurcs xapak-
TePHBIH NATHYTOJbHUK, COCTOAIIHII 13 3Be3[] YMepeHHOTo
Gmecka. dto romosa 'mupser, Toit camoit JlepHefickoil ramps, 0
KOTOpO#i MIja TOJLKO 9T0 peus. HeMHOro jeBeee W HEMKe, He-
BEICOKO Haj TOPH30HTOM, BH/IHA ApKad 3Besmga. Ito Aub-
¢apg — anpa (a) T'mppri. Hameso ke BHHMB, coBceM HHBKO,
MOYTH y TOPHU30HTA, BHETCHA COCTOAINEE M3 [AJEKO He SAPKHUX
spean temo I'mupei. Hapg muM, Emske JIpBa, pacmomoskema Ya-
ma, a Jesee ee — cospesque BopoHa. ITH cO3BE3aUA CBA3AHLL
Mmexny coboii meremmoil. Bor Comnara Amomnon axoObI mociaa
Bopora npunecrn emy gamy «xmBoii Bomei». Ho I'mapa yro-
popmiaa Bopoma mojokiaTh, MOKa CO3PEIOT IIOALI CMOKOBHHE-
LI, W OH OII037aJl, a II0 BO3BPAIEHAHA 9TO-TO COBPan AIOILIO-
By. Bcesemymuii Gor makasan Bopoma — gumma ero Gemoi
OKpack# (C TeX ImOp BODPOH CTal YEPHLIM) M IIepeHec ero
BMecTe ¢ Jamleii Ha He(o, TOMecTHB X Ha cuuHe [maphI.

Hax Bopomom, Bocroumee JIbBa, pacmonokeHo Gousmioe
sopmaKaibHoe co3sesnue Jless. Ml y;ke ymoMmHAIH, 94TO €ro
Apkas 3e3ga — anba () — HasbBaercs Comra («KoOIOCY).
Ona ABIseTcAa TeCHOH ABOIHOHM 3Be3[0il ¢ IepuomoM obpaile-
HHA, MOYTH B TOYHOCTH PaBHLIM 4 cyTkam. OpHako B 3TOM
HeT HWYEro HeoOBwHOTO. I'0pasmo mHTEpEecHee OTMETHTh, UTO
BHe 3eMHOi aTMocdepH], KaK H3BECTHO, MOTMOMA0INeH yIbTpa-
(moseToBbIe JTydW, MBI BUNEAH OLI 3Ty 3Be3[y OKPY:KeHHOU
NpoTsKeHHeme el yasTrpadguoneToBoii 060mouroi. Mur cmoriau
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Ob1 HaOaIOf[aTh CBEYEHAE BOIMOPONHBIX O0IAKOB, PACIIONOMKEH-
HBIX B IIPOCTPAHCTBE IO cocefcTBY co CIMKOi.

B cossesgun [leBrr ecTh 3Be3ma SucHIIOH (&), KOTOPYIO Ha-
3piBaioT Bumpemmarpurc («coGumpaTens BmHOTpamay). Korma
3Ta 3Be3a BOCXOAMT II0 yTpaM, IIepel PaccBeTOM, HacCTaeT
BpeMs cGopa BmHOrpajma. IloaroMy MBI MoOkeM HAsHIBaTH €e
BOHOTpaHUIEN.

C BocToKa K cosse3guio JeBsl mpuMrbIKaer cospesmue Be-
COB, a € CeBEpo-3alajHOTO0 HAIPaBJIEHWA, TO €CTh IpaBee u
peimie JleBrl m neBee m BhImie JInBa,— HeGOJLIIOE CO3BE3/UE
Bomoc Bepomuku. 910 «ImoTHas» Kydka 3Bes[ — HE TONLKO
co3Besnue, HO M PealbHOE 3BE3MHOE CKOILIEHME ropsuux 6Ge-
IBIX 3Be3]]. Bo3HHKHOBeHHE CO3BE3[HA CBA3AHO C JIOOOIBIT-
HOH merenfoil. seHa MorymecrseHHOro (papaoHa Bepommra
npuHecia B KepTBy Oormue Adpoxpure cBOil GelIOKypHIA I10-
koH. OH OBl yKpameH M3 XpaMa IoumrareleM BepoHHEKM.
Croacasa cemeiiHoe Giaromonydme, 3Kpel I acTPOHOM OOLABHIII,
9T0 JIOKOH IepeHeceH Ha He(G0, W yKasal ero MecTO cpe-
mu cospesguii. TaK moMyumio cBoe acTPOHOMHYECKOEe Ha3Ba-
Hue HaOmiogaoineeca Mexrmy JIlbBom un [leBoit cromrenme
3Be3[.

Bo6ausu sToro cosBesmmsa HaXOAUTCA CEBEPHEHIN mmogioc I'a-
naxkruku. Ecam nposectm uwepes Muaewnniii ITyts mmockocrs
H BOCCTAaHOBHTH K Hell IepHeHAUWKYIAD #3 IeHTpa HebGecHom
cdepsr (To ects W3 rumasa HabmomaTens), TO OH IepecedeT
HeGecuyio cdepy B ABYX Toukax. dro Oymayr Hamboiee ynma-
nennasie o1 Maeunoro Ilytu Toukm HeGecHOM cdeprl — moiio-
col I'amaxrmkm. CepepHulil nmomoc IamakTukm kak pas u Ha-
xommaTca oKoao Bomoc Beporukm.

IIpeskme wem mpomoimkarh JfaibHENNIee ONUCAHUE COCE-
HUX CO3BE3[Hi, CKayKeM HECKOIbKO CJIOB 00 0CO0EHHOCTAX
cossespuii JIbBa, [lessr @ Boroc Beponukm.

M= yxe yomoMmHAIH O TOM, 9TO BOIM3H SKBATOPHAIBLHON
mrockoctu I'amakturu, to ects B Mueunom Ilyrm, Berpesaer-
cs 6oIbInoe KOIMYECTBO TEMHEIX, IOIVIONMAI0MUX CBET TyMaH-
Hocreit. OKaskIBaeTcs, 9To HKBATOPHAIBHAA ILIOCKOCTH |amak-
THKM «OfieTa» IIIOCKOH CHCTEMOH, IIOTJIOINAIOINe cBeT
Matepun. [lamerko or maockoctdm I'amakThKm, TOo ecTh BOAM3E
OT ee IOJI0COB, IPOCTPAHCTBO TOpasfo IpospavyHee. 3mech yiKe
HeT IUIOTHHIX CKOIIEHWH XONOJHOH MaTepHuH, IOTIOMIAIINIX
cser. IJoaromy MBI Mo3KeM HabaIOIaTH MEPOBOE IIPOCTPAHCTBO
0e3 momex. I peiictBETenbHO, B 3THX YacTsAXx HebGa HAII B3Op
OPOHAKAET 0U€Hb INTy0OKO B MEKTAJAKTHIECKOE IIPOCTPAHCTBO.
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3necs HabmomaeTcs OTPOMHOE KOJIHYECTBO AaleKUX OT HAac
rajJlakTHK, OT KOTOPHIX CBET HIET K HaM JeCATKH U COTHH MUJI-
nnoHOB Jert!

B cosBesgun [leBrl OBIIE OTKPHITHL GOJBOINE CKOMIEHHS
raJakTOK, Te «apXuIleJardy BeIecTBa, 0 KOTOPHIX MEI yiKe
ynommHamn. OHm HabmofaloTca TaKe B cospesnuax JIpsa
u Bonoc Beporuxnu. menno B 3Toii o6racTu 3Be3gHOTO Hela,
TaM, I7e MBI BHAUM Hau0oJbIIee KOIMYECTBO TaJaKkTHK, 0CO-
GeHHO gacTO HaOMOMA0TCA BCOLIXUBAIOIIHE Ha OTPOMHEBIX pac-
CTOAHUAX OT HAC CBEPXHOBBIE 3Be3Nul. DBosee ToOro, Temepsb
opraEm3oBaHa ILTAHOMEPHAs «CIyK0a» CBEPXHOBHEIX 3Be3J.
AcTpoHOMEI TOay4aioT (POTOCHUMKH OONBIIHX pailoHOB Heba,
CIICTeMATHYECKH IIPOCMATPHBAIOT OKPECTHOCTH [aJleKHX ra-
JaKTHK, 4TOOLI BOBPEeMS OOHAPY)KHATL M HM3YIHTH BCIBIIIKY
CBEpPXHOBOH 3Be37bl.

B mocnennee Bpemsa B cospesnum [leBnl o0HapyskeHa 3ara-
nmounaa ceepxssesfa. CHavama ORI HalileH HCTOYHHK MOIUI-
HOTO paJMoWM3IyueHUsA. 3areM, Grarogapsa TOMYy, 4TO Temephb
MEL pacmojiaraeM CpeficTBaMH YCTAHOBIEHUA TOTHOTO IOJIOKe-
HEg Ha HeOecHO#l cdepe TaKUMX HCTOYHUKOB, €ro YHaJoCh
OTOKMIECTBHTEL €O ciaabo cperAlleiica 3pesnoil. CrmeruaabpHEIe
HabmoJeHnsa IOKa3alid, 4TO JTa CBEpPX3Be3a HAXONHUTCA Ha
OrPOMHOM PACCTOAHHM OT 3EeMIJH, [AeKo 3a mpejenamu [a-
naktukn. Mccrenosanma ke moBeeHuA GIecKa 3BE3/ILI ITOKa-
3aJIH, UTO OH IepeMeHHLIA. TakuM o6pa3oM, BIEpBLIE B HCTO-
pUA aCTPOHOMHH OTKPHIT O0BEKT HEOOBIYalHOH H IIOKa 4TO
HEeJI0CTaTOYHO IOHATHOM IPHPOALI. ITOT 00HEKT 0UYEHb IIOXO0MK
Ha 3Be3[y, HO, IO-BUIEMOMY, €r0- Macca B HECKOIHLKO MHILINO-
HOB pas Gomsmie mMaccsl ComHrfa. A Beip TaKUX 3Be3[ He Cy-
IMEeCTBYeT.

Hap cossesgmem JIsBa pacmonoskeno HeGoMbIIOE cO3Be3He
Mauoro JInBa. JleBee ero maxomurcsa cospesmue 'omunx Ilcos,
eme mesee — Bonomaca. Hag EuMu sxe mpocrepaock orpoMuoe,
B 9TO BPeMsd rofja HIOTHIMAIOINEecA K 3eHUTY, co3pesnue Boub-
moit MegsegaisI.

Cossesnue I'omumx IlcoB He ObLIO H3BECTHO aHTHYHBIM
acrpouomam. Ero mamecanm Ha me6Go B cpegume Bexa. Camas
sApKas 3Be3fa co3Be3nua — ero adb(a (a) — 6pLIa HasBaHa
aHrImiickuM acrpoHoMoMm J. I'ammeem «Ceppuem HKopoas
UYapassa». OT0 KpacuBas ABoiiHas 3Be3fja, COCTOAINAA W3 AP-
Koro Gesoro KoM.i0HeHTa U OJeJHO-CHPEeHEBOr0 COYyTHHKA. B
cospeanuu 'orunx IlcoB Haxomurea caMas KpacHas 3Be3na Ha
Hebe, KOTOPYIo Ha3kIBalOT OyKBOH ¥ (HIpek).
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CosBesgua Bompmioii Mepsemunsr m Bomomaca cpasans
obompeit meremmoii. Humpa Hammmero 6r1ma mpespaliieHa ;xeHOM
BepxopHOTO Gora IOmmrepa IOmomoit B Meapepumy. Cuin
Kanmucro, oxorHuk Apkaj, BCTPETHI B JieCy CBOIO MaTh H, He
Bemaa o toM, yoma ee. C tex mop Aprryp (Apkaj) — aib-
¢a (o) Bomomaca — BeuHO Ipeclefyer B CYTOUHOM [BHKe-
nuu Boxsoryro Mensenumy.

Camag apkasg 3sesfa boasmioit MepBegumsr — ee  ais-
da (a) — maseiBaerca [lyG0e, 9To B IepeBofie Ha PYyCCKMIl
A3HIK o3HauaeT «Memsenn». Bera () Bomsmoit Memsemmmsr
HaspiBaerca Mepak — «moscHmIa». 3Besga ramMa (y) HaswI-
paerca Paxrx, aro sHagnT — «Gepo»; HazBaHHE 3BE3JHI [[ETb-
1 (8) — Merpery — o3HauaeT «KOpeHb XBOCTa». DIMCHIOH (&)
Boarmoit Mepgpequusl HasniBaerca AJIHOT, 9TO yKasslBaeT Ha
ee IOJIOKEHHe B INIABHOM YacTH XBOCTA.

HauGonee maTepecHa nsera ({) Boaxpmoit Mensemuinr —
Mumap — ¢ ero onTmuecKMM CHYTHHKOM AJBKOpOM. AJBKOD
BHJ[eH HeBOOPY:;KeHHEIM rimazoM. Cam Mumap — B cBoIo ouepens
JBOiHAA 3Be3J[a, KOTOPYI0 MOKHO JIETKO «PasIelduTh» IIPU II0-
Mol faske HeGonnmoro texeckoma. Eme B mpomutoM croie-
Tud ObLIO HalieHo, 4TO OfHA W3 3Be3] ABOMHOH CHCTEMEI B
opoio ouepens aBoitHan. Tawxmm o6pasom, Mumap ¢ Aabko-
poOM — KpaTHas 3Be3fHas cucreMa. llociemHss, XBOCTOBaA
aBe3na, sTa (M) Boapmoit Menseguuni, maseiBaerca Bemat-
Hald, 9TO 03HAYAET «TIABHAS W3 ILIAKAIBIIUIIY.

B cossesnuu Bompmoit MegBenuunr BUHEL TaKKe HECKOIb-
KO CHOHpaILbHEIX TYMaHHOCTEH — JajleKHX OT HAC TaJaKTHK.
3nxecs ke pacmonaraercs ofHa nm3 HamGomee GHICTPO JETAMMUX
3Be3]] — 3Be37la C OTPOMHBIM COOCTBEHHBIM JIBHKEHHEM; 3a
250 mer oma mpoxommt 0 Heby yINIOBOE paccTOAHME, paBHOE
BAIAMOMY HOIepeuHury JIyHEI, DTa «IeTAlasd 3Be3la» He-
BOOPYKEHHEIM I7Ia30M He BHJHA, HO €¢ MOKHO BHJIET B MOp-
CKOM OMHOKJIE.

Ouepranmne cosse3gusa Bomomaca ouens xapakrepro. Omo
HaMOMAHAeT PaCHIMPAIOIAICA KBepXY JUCT KadlTaHa. B Hx-
Heil ero0 4acTH PACION0KeH ADKTYP — OJlHA M3 CaMEIX APKAX
3Be3. bBera Bomonaca maspiBaercs Haxkap. Cuesa or Boumo-
maca Mbl BUJUM 3HaKoMoe yske HaM cossesgme Cesepmoit Ko-
POHEL



K rNYBUHAM BCENEHHOM

Ot HabnoaeHUH BO IKCnepuMeHTa

— Hama nporynka mo 3BesgEOMY HeGy mpHIIIa K KOHITY.
Mr! mosHakoMHUANCH He TOALKO ¢ BHIOM CO3BE3[Hil, ¢ JereH-
maMH, CBA3aHHLIMEH ¢ HX IPOMCXOKIEeHHmeM, HO W ¢ Hambomxee
HHTEPeCHLIME 00'beKTaM#, KOTOPEIe BXOMAT B COCTAB CO3BE3IHIL.

MHoro Tpyma 3aTpaTHIH acTPOHOMEI, YTOOHI ITO3HATH CBOH-
cTBa JjaldeKkux HeGecHHIX cserdmi. MHOroe oHE y3HaJd, HO MHO-
roe ellle ocTaeTcd HepasragaHabiM. TpPyAHOCTh, HM3ydYeHUA He-
GecHEIX CBeTHJ 3aKII0YaeTcad B TOM, 9TO aCTPOHOMEA, B OTIH-
4me OT APYTHX HayK,— HayKa HabmomareasHas. ACTPOHOM
nabmonaer BeeneHHyio W, cBA3BIBAS CBOM. HaOMIOMEHHA B Off-
HO I[elloe Ha OCHOBE TEOPHH, He MOJKET IIOKA YTO IPOHM3BOJUTH
OILITHI-9KCIEPUMEHTHI, JTO, KOHETHO, 3HAYUTEILHO B3aTPYH-
HAeT uccuenosanus. Ilpn m3ydennn HeGeCHEIX CBETHI IIPUXO-
AUTCA CYATATHCA TAKMe C PANOM CYIlecTBeHHEAMHUX IToMeX.
T'maBHas m3 HEX cocToMT B TOM, 94TO MBI HaOmomaeM Hebec-
Hble CBeTHJIa, HaXOHACh HA (IHE» BO3AYIIHOTO OKeaHa. XOTs
3eMHag arMociepa HEITOKHO TOHKA IT0 CPABHEHHIO C PACCTOA-
HEAMEA 70 HeOeCHEHIX Tel, TeM He MeHee OHa OTPaHUYHMBaET
Halld BO3MOYKHOCTH, IIOTJIOIIAA HEKOTOPLIe BHLI M3IyYeHHH,
npymux Ha 3emaio w3 KocMoca. Opum manydenuws (HAmpn-
Mep, BEJEMEIA I Tila3a CBET) IOINIOMMAIOTCA aTmocepoi
gacrmuHO. [Ipyrue jxe ([JUHEHBEIE PaJMOBONHEL, YIbTpaduoie-
TOBOE W PEHTIEHOBCKOE M3IYYeHMs) MOTIOMIAI0TCA IIOJHOCTHIO,
Jlaa Toro 4ToOLI HCcaenoBaTh HeOECHEIE TeIa BO3MOYKHO IIOI-
Hee, HAO M3YYaTh H STH BUALI H3aydeHmit. He mMes Bo3aMosx-
HOCTH WX aHAJIM3APOBATh, MBI 9acCTO MOJGKHEL JOTaJLIBATHCH
0 TOM, 4TO MOKHO OBLIO OBl Y3HATH W3 HEIOCPECTBEHHEIX
HaOIIOe i,

Kpome TOro, BeTpsl m HEOMHOPOSHOCTH CTPOCHHA 3eMHOI
arMoc(epsl HCKa)KaloT HM300pakeHmda HEOECHBIX Tel, Co3j/ia-
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BaeMble ONTHYEeCKHMH cHCTeMaMu TejeckomoB. Hax On1 xopo-
Iy HA OLLIM Halli WHCTPYMEHTHI, MBI HUKOIJla He BUIUM He-
OecHple CBeTHJIA UYOTKUMH, UX HM300pajKeHHA BCErJa PasMBITHI
H KOJBIMIYTCH, TAK 9TO IPH HaOIIOeHNAX HEIh3sA IPHEMEHATH
Oonphime yBenmdeHUsA. XOPOMIO H3BECTHO, 4TO IIOYTH CTO JIET
TOMY Ha3ajy Ha HameM cocege Mapce oGHapyKeHBI «KaHa-
IBI» — y3KHe «IIPOJIUBBLI», COGNUHAIIINE MEKIY €000l «Mo-
psa» miamersl. Croxs jKe Xopomlo m3BecTHO, uTo Oomee S50 et
mIes O)KUBJICHHBIH CIIOp aCTPOHOMOB II0 IIOBOAY Kamamaos Map-
ca. Kagaar! cToaps «TOHKAY, 9TO MHOTHE aCTPOHOMBI HX BOOGIIE
me Bujenu. Kasamocs GBI, ciaexyer mocMorperh Ha Mape mpn
OTrPOMHOM YBEIMYEHUA CaMOT0 OOJBIIOTO TENIEeCKOIa, CKajyKeM,
npumennTh yseanuerne B o 000 pas — m cmop paspemien. Op-
HaKo 3TO He Tak mpocro cperarh. [Ipm mioxmx ycmoBmax
HaOMOfennii, Korjga H300pajKeHme «IAPOKUT» M Pa3MEIBAeT-
cA,— KaHaael sumHel. Ho cromt 3eMHOI acMocepe Ha MTHO-
BeHHe YCIOKOUTHLCA, KaK HM300PayKeHUsA CTAHOBATCH UETKUMII,
H BMECTO Y3KHAX, TeOMETPUYECKHU IIPABIIBHEIX KaHAJIOB acTpo-
HOM BHUJAT MHOKECTBO HATHHIMIEK. B aTm Koporkme mpome-
XYTKH BpeMeHH KaHaJ CIOBHO HCYE3aeT.

IToMuMo ymOMAHYTHIX IOMEX €CTh eIlle OJHA, TaK:Ke 0YeHb
BaykHaA. 3eMHag aTMocdepa Ha IPOTSKEHHH MHA IOIVIOMIAeT
commeunrpie adyun. OHa Kak OBl 3apssKaeTca JAYyYUCTOH DHep-
rueii. B Heil mporcxopsT HEKOTOPEIE (PH3NKO-XEMUIECKHE HpPO-
mecchl, NPUBOAAINNE K coOMpanuio »Heprmu. B HouHoe ke
BpeMs, Haobopor, 3eMHas arMocepa OTHAaeT 3alaceHHyI0
9HEPTHUI0, UCIIyCKAasA CBEUEHUE, TAK HA3HEIBAEMBIl CBET HOYHOTO
He6Ga. JTo cBeYeHHE HOTHOTO Heba AOBOIHHO 3HAYHTEILHO (MOJ-
CUATAHO, UTO OOIAA CBET BceX BHAWMBIX Ha HeGe 3Be3] maeT
Tonbko 7% Toro csera, KOTOPEI MajaerT Ha MOBEPXHOCTH 3eM-
JH HOYBI0) W MEMNIAeT IIPH BBHINMOJIHEHUH acTPOHOMHYEecKIX Ha-
6momennit. [[nsa nonydenma cEEMKa clabo cBeTAmuxcs Hebec-
HBIX CBeTWJ HJIA 00HEKTOB MHOINA HPHXOMATCA HeNaTh OYeHb
IUIATeNBbHYI0 (HECKONbKO 9acoB) dKcmosmnuio. Ilocie mpoasie-
HIOA IUTACTHHKE OKASBIBAETCA, YTO OHA MOKPHITA BYaJbi0 — 3a-
CBeUEHA CBETOM HOYHOro Heba. Bmomme momaTHO, uTO 3TO He
JaeT BO3MOKHOCTH IOTYYATH CHEMKM O4€HbL cia00 CBeTAIuX-
¢ 00BEKTOB.

Nrak, ogEEM H3 yciaoBmi, HEOOXOMWMMBIX [IA Pa3BHATHIA
COBpPEMEHHO# acCTPOHOMAY ¥ (PH3AKA KOCMOCA, ABJIAETCH OCBO-
OoKIeHMe OT «BPEeJHOrO» BIMAHUA 3eMHOIT atMocdepst. ITep-
BBHIf IMAT B 9TOM HANpaBIE€HHAW OBLI CllelaH COBETCKAMH yde-
HBIMA. 4 oKrsa6psa 1957 r. Guun BeiBemeH Ha OpOHTY NEPBEHIA B
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MHUpe COBETCKHUl MCKYCCTBeHHHIH cuytHMK 3emin. Hawamace
3II0Xa aKTUBHOI0 IPOHUKHOBEHHUA B KOCMOC, aCTPOHOMHA cTala
He TOJILKO HaGIIOaTeabHOH, HO W DKCIEPUMEHTAIbHOM Hay-
Koii. 12 ampena 1961 r. Ha opOuTy GBI BEIBe[jeH KOCMAYECKHI
Kopabin ¢ wemosexom Ha Oopry. Ilomer 10. A. T'arapmma fmo-
Kaszal, 9To KOCMAYecKHe peHCH — 10 ILIeTy YeldoBeKy. A
coBceM HefaBHO, 18 Mapra 1965 r., GBI OCYIECTBIEH BHIXOT
YeJIOBEKa HEIOCPEJCTBEHHO B KOCMHYEecKoe mpocrparcTso. Co-
BeTcKuii KocMoHaBT A. JleoHOB HOATBEPHWI HIEI0 O BO3MOMK-
HOCTH KH3HE H pa0OTHI 4eroBeKa B KocMoce.

HKasxnplii mCKycCTBeHHBI CIYTHUK W KOpabas — 3T0 HC-
clIeoBaTeILCKasa IaGopaTopus, cTaBAlNas mepeq coGod rpam-
THO3HEIE 3a[[aTl U3YIeHHAA KOCMOCA. DEIIM ITOMyYeHb CHEMKI
HeBUIUMOII HaM CTOPOHBLI JIYHBI, KOTOpas OKazamach MOKpHI-
TOH ropaMm H Kparepamu. Briam momydeHEl mofpo0Heiimime
CHOMKM IoBepxHOcTH JIyHBI, Ha KOTOPBIX BHIHEI MeIbdaidnime
merann. BLuim mcemeoBaHb MarHATHBIE CBOWCTBA W TeMIepa-
Typa IOBepXHOCTH BeHepol, IOCHLIAINCEL MEKIIaHEeTHBIE 06-
cepparopuun K Mapcy. Bce sro Gwuro cmemaHo 3a ceMb Jer,
OT/JeNAI0IIUX Hac OT MOMEHTa 3alyCKa IIEPBOTO COBETCKOIO
HCKYCCTBeHHOIO cIiyTHuKa 3emud. Her coMHeHWA B TOM, 4TO
JajibHeANIee paspUTHE MOCTATHYTHIX YCIEX0B HPUHECeT MHOIO
Ba)KHBIX JAHHBIX 0 3emie m meOecHBIX cBermirax. Hakme jxe
3a/[aun IPeJICTONT PeIINTh B OamsKaiinmiee Bpems?

HKoneuno, cefivac TpymHO IIPEABHUIETL BCE, ¢ UeM UeJIOBEK
BCTpeTUTCA B KocMoce, 4To Oymer OoTKpHITO. OfHAKO KOE-4TO
MOKHO CKasaTh yiKe ceifuac.

3emMna U ee OKPECTHOCTH

— 3amyck HCKYCCTBEHHBIX CIOYTHHKOB ITO3BOJHII IIOJTHEE
HCeaeoBaTh CBOCTBA Halllel 3eMJIA Kak IutaHersl. Mel mo-
JIy9YmIA Teneph BO3MOKHOCTH C IOMOINBIO YCTAHOBJIGHHBIX Ha
CIIyTHUKAX TEeJeBH3MOHHEIX yCTAHOBOK KapTOrpaupoBaTh II0-
BepxXHOCTL 3eMin Ge3 BHIMOTHEHUA TPyAoeMKux pabor. Hpome
TOTO, ClieluajJbHaA TeJeBU3MOHHAsA YCTaHOBKa OBICTPO H C
60MBIINX TePPUTOPHUI HepeJaeT co CIYyTHHKA Ha 3eMII0 KapThl
pacupejenerns 00IaKOB, TPO30BHIX TYY, IUKIOHOB, YTO JaeT
BO3MOKHOCTE JIy4YIlle IIPEACKa3bIBATH IIEPEMEHEI ITOTO/EL.

T'eorpargeckne KapTHl ONUPAIOTCA HA aCTPOHOMHUIECKHE
¥ reofiesmIecKue OIpefeJeHna KOOPAUHAT OCHOBHEIX IIYHKTOB.
Onmako cmemmalibHEIE TPHAHTYJIANUOHHEIE I€NH, CO3TaHHEIE
Ha MaTepHKaX, HeJJOCTAaTOUYHO XOPOIIO CBA3AaHBI APYT € APY-
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rom. Omn TpebyioT yrouHeHOs. Taxkoe yroYHeHHEe MOKHO Clie-
1aTh, ecan HaOIOIAaTh 3a [ABIKEHHEM CIIyTHHKA ¢ IOBEpX-
soctn 3eman. OpbuTa CIyTHHKA XOPOIIO H3BECTHA, a IOTOMY
H3BECTEH ero IIyTh B OKOIIO3eMHOM IipocTpaHcTBe. TImmareapHbie
HaOIIOeHns ero MOCJeIOBaTeNbHEIX IIOJOKeHHH AT BO3-
MOJKHOCTE CBA3aTh KOOPAMHATHL IIYHKTOB, PACIONOKeHHLIX Ha
pasimuHLIX KOHTHHEHTaX, W IOMOTaioT IOJYIHTh OCHOBHEIE
CBEJIEHHA 0 TOYHOI urype SeMim.

NckyccTBenHbe COYTHUKH, BXOASA B 0oilee ILIOTHEIE IIO
CPaBHEHHIO ¢ KOCMAYECKIM IIPOCTPAHCTBOM CJIOM 3eMHOi ar-
Mocgepsl, HCULITHIBAIOT TOpPMO;KeHHe. VI3ydas 3To TOpMoske-
HIe, MO;KHO BEIBECTH 3aKOHOMEDPHOCTH B PacIpefeleHUn ILI0T-
HOCTH BO37yXa ¢ H3MEHEHHEM BBICOTHL JTO YK€ B BHAUUTEIH-
HO#l cremeHHm cjemaHo. B mambHeANIeM HeIOCPe[CTBEHHbIE
«IIpo6BI» BO3yXa IOMOTYT HCCIEMOBATh XHMHUYECKHII COCTaB
aTMoclepsl Ha Pa3IHYHEIX BEICOTAX.

VYcTaHOBICHHEE HA CIYTHAKAX MarHUTHEIE OIPHGOPHI AAIOT
BO3MOKHOCTh HCCIE0BATh MAaTHATHOE II0je 3eMIN U ero u3-
MEHEHWS CO BpeMeHeM.

Xopomio u3BecTHO, 9TO0 HA 3€MI0 C OTPOMHBIMU CKOPOCTSI-
MO TPOHHUKAIOT 3apsyKeHHEIE YaCTHIBI — aTOMHBIe appa. Msr
X Ha3LIBaeM KocMudecKuMu aydaMu. CIeTIuRA KOCMHUIeCKHX
aydeil, yCTaHOBJEHHBIE HAa CIYTHAKAX, IIOKA3AJH, ITO OKOJO
3eMmim, B ee SKBATOPHAJILHEIX 30HAX, CO3MAITCA pajHamAOH-
HEIE Mofgca KOCMHUYECKAX Jydeil. BrlcTpo mpmsxynimeca gacTu-
Bl «3aIAPaOTCA» MATHUTHHEIM I0JeM 3eMJIH W He MOTYT II0-
KUHYTh 3TH 9acTH IPOCTPAHCTBA. SHAYATENbHAA YaCTh TaKAX
(BTOPHYHBIX» KOCMHYECKHX Jydeil PO’KJaeTca B 3eMHOH aT-
Mocepe B pesyabraTe 60MOapMpPOBKA €€ aTOMOB (IIePBHYHEI-
Muy», npymuMu or CONHIA U M3 KOCMHYECKOTo IMPOCTPAHCTBA.

OrxpriTHe pafgWamUOHHBIX 30H 3€MJIH BHI3BANO K KH3HH
PAA  YIIyOIeHHBIX MeETHKO-OMONOTMYECKUX HKCIICPHMEHTOB.
Crenmpuaeckue yciaosus o0HTaHUA BHYTPA KOCMHYECKOTO KO-
pabus camu mo cebe TpeGoBanm Taxmx mabickammil. [leperpys-
KN NP yCKOPeHHH, IpeGBIBAHEE B COCTOAHWH HEBECOMOCTIH
I T. I.— Bce BTO IIPeJMeTHI TaKHx Hccaeposanumii. Ilpesxme
9eM OOCHLIATDH JIOfeil B [INTEIbHbIE MEKILIAHETHEIC IOIETHI,
HeoOX0JIMO MHOTOe BBIACHHUTH, 4T00HI oGeciednts mx 0e3o-
NACHOCTb.

OcBoeHEe KOCMHEYECKOT0 IIPOCTPAaHCTBA MMEeT Tak:ke 60ib-
Ioe IpaKTHYECKOe 3Ha4YeHHE. BO-MepBLIX, CIIyTHAK HCIIONb-
3yercs [ TPaHCIANYA TeJIeBH3UOHHEIX U pagmonepenau. Her
HeoOXOMIMOCTH CTPOMTH  [OpOTHE  peleiiHble  CTAHIHH.
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PagnanuoHHEIe H0fCa 3eMIH.

ITepepaGoraHHbBIe COIYTHHKOM DAJAOBOJHEI CBOOOJHO «Iepe-
OpachIBalOTCA» CHOBA Ha 3€MIII0 M [AIOT BOSMOYKHOCTH CJIbI-
maThy H «BAAETHY Iepefadd MAIEeKUX PafHOCTAHIHN, CKpHI-
THIX OT HAOMOAaTeNsA BHIIYKIOCTHI0 3eMHOTO IIapa.

Bo-BTOpHIX, yCTaHOBIGHHAS Ha CIYTHHKE TEJIEBH3HOHHAST
yCTaHOBKA II03BOJiAeT HAOTIOATH 3a pACIOIOKEHHEM H JIBH-
sKeHHeM 00JaKoB M [aBaTh Ba)KHBIE JIA MoOpeIiaBaTeneit
IMTOPMOBbIE NPTy PEKACHI .

9TOT CIUCOK MpPAaKTHYECKAX NPAMEHEHU MOKeT GBITH Ipo-
TOJKEH.

UccneposaHnune JlyHbl

— Opma =3 3ajaq GyAymero — cosjgaHAe IOCTOAHHO Hei-
CTBYOImEH JYyHHOH CTaHIHM. 3[ech AOMKHA OBITH MOCTPOEHA
3allpaBOYHAsA CTAaHMAA [JiA KOCMHOYECKHX Kopabiei. 3pech
IOKHA OBITH co3faHa JyHHas o0cepBaTOPHA [JIA BLIIOJHE-
HEA Pa3iIUYHLIX HAYIHO-ACCIAE[OBATEILCKAX Pabor.

Ho upesxe Hy}KHO AOCTOBEPHO BLIACHUTL, Tie MOYKET OMmy-
CTHATLCA Ha IIOBEPXHOCTH JIyHEI KocMmuecKmil kopaOuab. [lma
9TOT0 HAM0 AMETh TOYHLIE W OYEHH HOAPOOHBIE KAapTHl JIyHBL
Tex mabmOfeHmii, KOTOPEIE MOKHO CHENaTh ¢ 3EeMJIH, HEHO-
cratouno. Mul y:;Ke roBopmiIm, 4To ApoKaHAEe W300pasKeHHIA,
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BEI3BAHHOE 3eMHOM arMoc(epoii, He Aaer BO3MOKHOCTH IIDH-
MeHaTh Oonpllde yBelMYeHHA. 1109TOMYy MBI He MOKeM 00«
HAPY;KHTH ¢ 3eMIm MHAKpopeibed JayHHOI moBepxHOcTH. (03~
aaTh TONpoGHYI Kapry JlyHEI — 3amaga Oyamymero.

Yrobn KOpabis MOT ONYCTHTHCA Ha IIOBEPXHOCTH HAIIEro
€CTeCTBEHHOTO CIIyTHAKA, HEOOXO[UMO BHATH TBEPHOCTH JYH-
HO#l KopHl. IloKprITa 1M OHA TONCTHIM CI0eM IELTH HJIX TBEpfa
Kak IJak? 9TOT BOIPOC MO/KEH OLIThL IIPEIBAPATENHHO BH-
sICHEH.

Ilocae Bricagum ma JIyHy mepen yuacTHAKaMHA SKCIEANAN
OTKpoeTcs: orpoMHoe moie feficteasa. Ilpeskne Bcero meobxonm-
Mo OyerT BLIIOJNHUTHL OOIIMpPHBIE WCCIEOBAHWA JTYHHHIX T'Op-
HBIX IOpof. Bems Bo3MO)KHO, 4TO B MX cocTaBe, HECMOTPA Ha
oTcyTcTBHEe Ha JlyHe aTMocephl, comepsKarca HeoOXoqAMEIe
HaM BemectBa. Moker ObiTh, He OymeT HEOOXONHEMOCTH BCe,
B TOM 9HcCIe B KHCIOPOJ, MOCTaBIATh ¢ 3emiad. UpesBruaiino
BaJKALIM OyJeT TaKke pelIeHme BOIIPOCA O TOM, COXPAHHJICHA
ax Ha JIyHe ByJIKaHH3M.

BosaukHer @ BayKHBIAH OMOJOTHYECKHHA BOIIPOC: CYMECTBY-
0T JH B IIy0WHe TYHHOH KOphl (Kak m3BecTHO, Ha JIyHe Her
BO3/TyXa U BOJIEI) MEKPOOPTaHA3MEI?

3apaun nyHHoi obcepBaTopum

Honegno, MEOTHE B3 TeX HAOMIOEHM, 0 KOTOPHIX MH Celi-
Yac yIOMAHEM, MOTYT OBITH BBIIOJHEHBI W ¢ GOpPTa KOCMHYe-
croro Kopabmasa. OgHAKO UX Jydlle Bce K€ BBIMONHATH, HaXo-
IAch Ha «TBeppoil mouse». Taxux 3amad 0UYeHL MHOTIO.

Jlyra pacmonoskeHa BHe 3eMHBIX PafiMaIlHOHHEIX II0ACOB.
CrnengoBaTenbHO, OfHa W3 INABHEHMUX 3ajad — HccJeoBa-
HU€ IEePBUYHLIX KOCMHUYECKHX Jy4ell, MOCTyNAMuX Ha I0-
BEpXHOCTH JIyHBEI U3 KocMoca. [loarme MumImoHBI JeT Orysk-
faior, Habupas CBOK YHEPIHI0 JBIKEHHUS B DICKTPOMArHHT-
HBIX IIOMAX MEKTaJaKTHYECKOTO IPOCTPAHCTBA, OBLICTPO
aersaume sppa atomos., Orkyma oHm OepyTcsa, OTKyHa OHH
aeTAT?

NsBecTHO, YTO WaCTh TaKMX CBEepPXOBICTPHIX YaCTHI[ HC-
nycraerca Comamem. 3peck, Ha JIyHe, MBI CMOKeM BOCIIpPH-
HEMaTh UX 0e3 BO3EACTBAA 36MHOTO MaTrHHTHOIO IIOJA, TaK
cKasaTh, B YUCTOM BmAe: JIyHa CBOEro MarHHTHOrO IIOJA, KaK
IIOKA3aJid COOTBETCTBYIOIIAE M3MEpPeHHsA, CHeJaHHLIE COBET-
CKUMH y9eHBEIMHI, HE AMEeT.
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Byner mocrasiena cacTeMaTHIecKas «CIysK0a» COTHETHBIX
KocMmueckux aydeir. Kpome Toro, Oymyr cmcremaTmueckd pe-
THCTPUPOBATHCA W Te KOCMHIECKHE JIY4M, KOTOPHIE HAYT W3
INIyOGUH MAPOBOTO IPOCTPAHCTBA.

TIpaBna, HemocpexcTBeHHOE HCCIEJOBAHNE KOCMUYECKHAX
aydeil BpAM JM AacT OTBET Ha BOIPOC 06 MX IPONCXOKeHUM.
Ileto B TOM, 94TO Ha HaIpaBleHHE JBIKEHHS 3apPAKEeHHBIX
YacTHI[ OIPOMHOE BJIMSAHAE OKasslBaeT MarHWTHOe mmoxe Ia-
aakTuku. TyT Ha ITOMOINb acTPOHOMAM [MOKHO IPHATH OJHO
01eHb BayKHOe 00CTOATEIXsCTBO. [l€10 B TOM, UTO 3JIEKTPOMAr-
HOTHOE H3IyYeHNe — PEHTTeHOBLI JNYyYd WA Y-H3IydeHHe —
MarHATHBIM IIOJIeM He OTRJIOHsercs. Kcam W3rOTOBHTH TakKHe
CIIeAAJIEHEIE TEeIeCKOIbl, KOTOphle OyAyT BOCHPHHUMATH 3TO
H3JydeHHe, TO MBI «YBHAAM» B IPOCTPaHCTBE ero oYard, Ko-
TOphIe MBI MOKEM Ha3BaTh Y-3Besmamu. BecbMa BeposaTHO, 4TO
OHH COBIAJYT ¢ MCTOYHUKAMHA KOCMHYECKHX IyUei.

IlosToMy 0co0eHHO HMHTEPECHBIMH OKQKYTCA PE3yIbTATHI
HaOMO[eHN HaJ[ TeMH M3Iy4eHUAMM, KOTOPHIe MOTIOLIAI0TCS
3eMHO# arMocgepoit. Bynyr mocrasieHs DIMpoKme mccaeo-
BaHHA pajfmousnydenus BcemeHHOI Ge3 orpaHUYEHHSA ITMHB
ponHBL. ToiateabHEIe 3Ke MCCIEAOBAaHUA YILTPA(PHOIETOBOTO
ma3nyueEns ComHNa M 3Be3j| IO3BOJAT IOHATH HPUPOLY BHYT-
PEeHHHUX IIPOLeCCOB, IPOUCXOAAINAX B MX HeIpax.

OrcyrcrBue Ha JlyHe atmocdepsl m BLI3BBaHHOIO €10 CBe-
9eHNA HOYHOTO Heba IIO3BOHT IIOIYYATh CHUMKH NAJIEKAX OT
Hac HeOecHBIX O0'LEKTOB, B TOM dHCJIe M OdYeHL clIabo cBeTH-
IUXCs, BO BCeil IIOMHOTE.

BecsMa BO3MOKHO, 9TO TeMHEIe TYMaHHOCTH, KOTOpLIE II0-
INIOMAI0T CBET, CaMM NCIYCKalT ciaboe, He NOXOAAIIee [0
IOBEPXHOCTH 3eMud, H3xydenue. Torma BHIACHUTCA 3arajfod-
HEIH XapaKTep 3TOTo BelllecTBa.

OcrpoBHasa Teopuma BcenenHOW mpepckasbiBaeT, UTO eCIl
3Be3I5I 00pa3yioT TaIAKTHKY, TO W TAJaKTHKM [OHKHEL 00pa-
30BBIBaTH cBepxranakrukwm. Eciam 310 Tak, To rge-To oYeHL
JaTeKo OT Hac JO/UKHa CYIECTBOBATH COCENHAA «TralaKTHKA
raJaKTUK», TO ecTh cBepxramakrmika. OHa [OMKHA CBETHTh,
B OCHOBHOM, WH(paKpacHsM cBeroM. Brae Bemmn, ma mxymHOII
ob6cepBaropuu, Mo;kHO Oymer mocTaBuTh paboTy 1o ee po-
3BICKY.

Homeuno, 3To fjameKo He IOIHEIH CIHCOK BCex mpobieM,
KoTOpHIe OyHer pelnarth JyHHas o0cepBATOPHA, HO I OH OYeHb
3HAUUTEJNEH,
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Hccneposanue HopnycHKyn

— 3Besfpl, ra3 M MLLIb — BOT TPH COCTABIAIIAX KOCMH-
YeCKOT0 MaTepHalia, W3 KOTOPOTO COCTOAT HeOeCHBIe 06'HeKTHI.
Haxonscs Bue 3eMam m cBOGOJHO IIepeABHIasch B IPOCTPAH-
cTBE, MOKHO OyjleT HCCIeloBaTh TaKyKe M IIBLIEBYI0O COCTaB-
JIAOIYIO.

Jlmana3on pasmMepoB, B KOTOpHIE CTPYNIMPOBAHBI «TBEP-
ObIe» YacTHUIBI, OYeHbL BEIHK — OT OTHEALHEIX aTOMOB [0
OONBIINX KOHIIIOMEPATOB.

ConHIle mcIycKaeT TMOTOKH aTOMOB, NBIKYIIHXCA B IPO-
cTpauncTBe co ckopocrbio mopsgka 1000 xx/cex. dtm moTorm
MOryT OBLITH BCECTOPOHHE HM3yYeHBI, ecm HaluaofaTelb Haxo-
ouTCA BHe 3eMHOI arMocgepsl. B caMom jese, MBI BUIUM COJI-
HEYHYI0O KOPOHY TOJBKO BO BpeMsA IIONHOro 3atMeHuA. Hewo-
TOpBIe BHYTPeHHHWE YacTH KOPOHBI MOKHO HAOMIOMaTh IpH
TIOMOIIM CIeNUANLHEIX NPHOOPOB, MONHATLIX HaJ ILIOTHEIMHA
CI0AME 3eMHOH armocdepsl Ha BBICOKHe Tropsl. OmHaKo BO
BCeil cBoell Kpace KOpOHa BHJHA JUIIL HaOJI0JATENI0, HAXO-
AAIleMycs BHe BO3NYIIHOM o6omouxm 3eMad. 3a AJIHHHBI-
Mu cepeOpHUCTHIMHU JyuaMu KOPOHBI MOYKHO OyjeT clequTh Ha
BCEM HX IPOTSIKEHHH CTONL [O0JIT0, CKOIb 3TO Oyler He-
00X0uMO.

Hrinespie wactumer, oxpy:kawmue ConHume u HabIomao-
1ecsa KaK 30QMAKAJIBHEI CBET, MOTYT OBITH IIONHOCTHIO H3Y-
YeHEI, 9TO0 HECOMHEHHO [IaCT OTBET KaK Ha HX IPOHCXOKJICHHe,
TaK H Ha IPOHCXOKJEHMe COJHedHOil cumcremsl. Ilpaspa, gus
paspelieHus IIPoOJEeMBI IPHAETCA BOWTH B 9TO o6Iako Ha
KOCMAYECKOM Kopabie.

MereopHble IIOTOKH, KaK MBI 3HAeM, COCTOAT W3 OTPOMHO-
To KOJWYecTBa ABIKYIMuXcA BOKPYr COMHOA METEOPHEIX Ted.
Mur y3Haém 0 METEOPHOM Telle TONLKO TOTHa, KOTHa OHO Bile-
TaeT B 3eMHYI0 aTMoc(hepy H «BCILIXHBAET» OT yaapa O BO3-
nyx. MWcchnemoBanue TpaeKTOpHM, APKOCTH M TOPMOMKeHHS
MeTeopHOTO Tela B aTMoc(pepe IOKA3LIBAIOT, 9TO CAMHE METeop-
HEle YacTHIbI FOMKHEI 00/1aaTh KaKHMHU-TO OCOOBIMM (PH3H-
YeCKHMH CBOMCTBAMH; CO3[[aeTcs BIIeYaTIeHHE, YTO OHH
MOJKHEl OLITHL PLIXILIMHE, IOXOKIMHE Ha KOMKH BaThl. BechbMa
CYIIeCTBEHHO «OOLITHY CaMO METEOPHOe TeJo.

Ha coyrHEUKaxX 1 KOCMIYeCKAX KOpallgaxX ycTaHaBIHBAIOTCS
cIleI[AaNbHEIe CIETINKE METEOPHBIX ymapos. Korma mereop-
HOe Tello yAapseT B TeJo Kopalis, sToT yap peracTpupyercs.
OpHako TOpaso MATEpecHee «IIOMMaThLy METeOPHOE Tel0 B TOM
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BHJIe, KaK OHO eCTh, 70 yAapa. HaxoAck B yupaBiaseMoM Ko-
pabie, 3T0 MOKHO cresarh. Begs wacTh MeTeopHEIX Texn Oymer
OBATATLCA MApPAJIeIbHO KOpabioo W MpHEMEPHO ¢ TaKoH jKe
CKOPOCTBI0. 3HAYUT, MOKHO YIOBATH HX «METEOPHEIM CATKOMY,
He paspymimB.

BeposaTno, MosxHO Gy[eT IOABEPTHYTH MCCIEHOBAHIIO TAK-
JKe ¥ BeINEeCTBO KoMeT.

Moucku 3us3Hu so BecenenHow

— MesgmmaneTHEIe IIepeeTH KOCMATECKNX Kopalieil mpu-
3BaHL, B KOHIIE KOHIIOB, pemINTh Bompoc o0 oGmTaemoctd
IJIaHeT COMHEeYHo# cucreMsl. OKOHUATENBHEIH OTBeT Oymer
mOIy4YeH TOrga, Korga xKocMoHasThl mocetar Mape m Bemepy.
Opgraxo pApx NpefBapATENbHEIX BOIPOCOB MOMKET H [OJKEH
OHITL pemien 3a0IaroBpeMEHHO, 0 IOCEIMMEHHS YeI0BEKOM
npyrux mraner. Ilpeske Bcero HY)KHO BBIICHUTHL T€ YCJIOBHA,
KOTOpbIe TOCIOACTBYIOT Ha Toi wim mHOH miamere. Ot 3TOro
3aBUCHT OPTaHH3AMUA CAMHX KOcMUueck:mx moieroB. Opum u3
CaMBIX HHTEPECHBIX M BA}KHLIX BOIPOCOB CBA3AH ¢ HAJIHIAEM
B aTMocdepax ILTaHEeT KHCIOPofa u a3ora. HoHeuHO, acTpoHO-
MBL M3 CBOMX HAa3€MHBIX HAOMOMeHHI KO0e-uTo BEIACHHIN, HO
cBeJIeHHA IOKa YTO jajieko He moaubl. OHo u moHaTHO. Ecam
XAMHYECKAl cOCcTaB aTMOC(EPHl ITAHETHI MOYTH IHOJHOCTHIO
COBIAlaeT C XAMHUIECKUM COCTABOM 3eMHO# aTmocdepsl, To,
n3y4as CBeT ILIAHeTH, TPYAHO OIPENednTh, KAKYI0 OO H3IY-
YeHAA MOIJIOTHJA Ta3000pasHasg 0000YKA ILIAHETH, a KaKyIo
momio — armocepa 3emun. Haxonsace 3a mpememaMu 3eMHOLT
arMocgepsl, 310 Jerko cpexars. llormomenume csera Oyper
IIPOMCXOUTL TONBKO B atmocepe muaners. Takoe mccaefo-
BaHWe IIOMOII0 OBl BRIACHATL (PU3MUECKHe CBOICTBa IINIaHET.
Or o0miusa KuCIOpoKa U BOAAHEIX IapoB B aTMoc(epe TOM MiIn
WHOM TIIaHeThl 3aBUCAT 0Y6HHb MHOTOE.

OrpoMHOe 3HaYeHHE HMEIOT IOJETHI KOCMHYECKHX Kopal-
xeit B cropory Bemepsr m Mapca. ABromarnueckue mpmbopsr,
TeJeBHSHOHHEIE KaMephl U JPyras ammapaTypa IMO3BOJAT HC-
CJIef[0BaTh INIAHETH ¢ OJU3KHUX PacCTOAHUIl. ITO TAKKe MOKET
IIPONUTH CBET HAa IPo0ieMy 0GHTAaeMOCTH WHLIX HEGECHBIX Ted.

IIpaBma, mocemeHue ImIaHeT YeJIOBEKOM [eJ0 HE CTOJND
0amskoe. JTO CTAHET BO3MOKHLIM IIOCIe TOTO, KaK KOCMHUE-
cKne Kopabam GyfyTs HAUMHATH CBOM HOJETH B KOCMOC C JIyH-
31101*0 pakeronpoMa. Tar 4T0 TpekIe HYKHO eIle «OCBOHTEH)»

yHY.
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Munocodckoe 3HayeHUEe U3y4YEeHHA KocMoca

— Heccnenys GeckoHegHO pasHOOOpa3HHIe CBOHCTBA MaTe-
PHH, OTKpHIBasA 3aKOHBI, YIPABIAIOIINE ee Pa3BATHEM, HaykKa
COBEpIIeHCTBYEeT MaTePUATNCTHIECKOe MHEPOBO33DEHHE COBPe-
MEHHOTO eJI0BeKa.

Bops6a mporpeccuBHOi HayKH IPOTHB Hfealnm3Ma Hada-
Jach 0YeHb NAaBHO H IIPOMLIA 9epe3 HEeCKOIHKO ITAIOB CBOEIO
paseuTEA. BelmKue HpexmIecCTBeHHOKA COBPEMEHHEIX McCCIIe-
nosarteneif, maumnasa ¢ Apucrapxa Camocckoro, Huromaa Ho-
nepanka, [[)xopmano Bpyso m Tammmeo Tammmes, Gopommes
[IPOTHE PEIHTHO3HOr0 MEPOBO33PEHUS M HOABEPTAIACH KECTO-
KuM IIpeciief0BaHMAM. ITO OBLT mepBHIA sTam GOpLOEL, Korha
IePKOBHUKHA CTPEMIJINCH IIpeceYs PasBATHE HAYKH «OTHEM H
meuem». HeecMmorpa Ha cBom Kajkymimecs 1o0efsl, CIYKHATENH
MEPKBH IIOTEpIENN B BTy SIOXY JKECTOKOe IOpa’KeHme — OHH
He CMOINIM OCTAaHOBHTHL pasBHTHe Haykd. B pesynbrare oHm
NOHANA, YTO HX AKTHBHOE CONPOTHBJIEHHE HPHHOCHT BDPEJ
opexue Bcero mM camuM. Torga-To m HacTynmJa BTODOii, Oolee
KoBapHHIi 3Tan. l[epKoOBHHKE HOCTaBAIE CBOEH IEIABI0 OB-
JajieHHe HAYKOW, IIpeBpalleEne HAYKH B «CIY;KaHKY» pe-
JUTWH.

Kaxk 310 HE cTpaHHO, IEPBYI0 YCIyry IIEPKOBHHKAaM OKa-
3aJ B 9TOM HANPaBIEHUA TBOPEL «HATYPAILHON (pErocodmmy
WNcaax Hrrororn. O6o6maa uaenm cBoumx IpeilecTBEHHAKOB —
KHoneprura, Kemnepa, INanmunes, I'oitresca m I'yka, saxmajsi-
Baa (QyHZAMEHT MAaTepHAJNCTHYECKOH HAYKA O [BHKEHHH,
HrloTon copMmynmpoBan 3sHaMEHHUTHIH 3aKOH BCEMHAPHOTO TH-
rorernsa. Ha ocHoBe aroro yHmBepcamsHOTo 3akoHa HpioTon
00BbACHUI NPHYUHY JBM:KeHUA Ianer BOkpyr ComHIa m pas-
paboTan cIIocoGH TOYHOTO BHIUMCIEHHA X IIyTedl B IpPOCTpaH-
cree. Cramo oueBHIAHEIM, UTO IJIAHETHl YIEPKUBAIOTCA OKOJIO
CoxHI{a cHIOH B3aMMHOTO NPHUTAKEHWA, HO HE MafaloT HAa
ComHIe MOTOMY, YTO ABWIKYTCA BOKPYF Hero Io mHepmum. B
9TOM [BI/KEHWN OHH KaK OBl CTPEMATCA «OTOPBATHCA» OT
ComHIa, HO HE MOTYT 3TO cfeiaTh, Tak Kax Comxmme mpuTArm-
BaeT X K cebe. Cuanl GalaHCHPYIOTCA.

Iasa rakoit «ycrofiumBOCTH» ILIAHETHOHW CHCTEMBI HEo0Xo-
ZEMO OBLTO, YTOOBI KayKgas W3 IJIaHET MMeja CBONH HAYalb-
HBIA 3amac ABIYKEHHUA 110 OpOUTe, CBOEro poja «IIEepBEIA TOI-
gex». BMecro Toro, 4ro0nl mCKaTh HCTHHHYIO MPAYHHY 3TOTO
3araca JABHJKEHHs, KOTODHIM ILTaHETH OBUIA HAMIEIEHE! B IPO-
mecce 00pa3sOBaHWA COJHEYHOH CHCTEMBI W3 (IIEPBHYHOIO»
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crycrka marepnu, HeioroH yTBep:Kmar:, uro a1y «HeGecHYIO
MalluHY» IpHUBEX B ABIKeHTe «maier 6oray. Tax ObL1 oTKPHIT
IIyTh BHEJPEHWA PEJIUTHO3HOTO MPaKOOECHS B caMo «3TaHHE»
HayKHu 0 KocMcce. Hadamocs HacTyIIeHHe HfealnsMa IO Bce-
My QpoHTY.

I{epxoBHIOKHN TOTOBEI 0TOPOCUTH Haske JeTeHAY O COTBOpE-
HAW MUpa B CeMb JHEH, Ty JNeTeHAY, B KOTOPOH YTBEpKIeHa
IIPOTABONIONOKHOCTS HE0ECHOTO W 36MHOTO, TOTOBHI IPHU3HATH
fecroHeuHOCTh BceemenHo# B mpocrpaHcTBe. OHE IIPH3BIBAIOT
acTPOHOMOB IOApPOOHee WM TIMaredbHee m3ydaTh KocMmoc. OHH
roBopAT, 9To ecanm BceneHHas 6eCKOHEYHA, TO 3TO TOMBKO IOJI-
TBEPKaeT BCeMOTYI[ecTBO Gora, TBopIa BcexeHHOI.

CoBpeMEeHHEIM IIPOTPECCUBHEIM YUIEHBIM ITPHXONHUTCH BECTH
sHepruuHyio 00pr0y mporup upeanmaMa. Ux samaum croxp ke
OTBETCTBEeHHEI, Kak 3amaum l'ammmea m Bpyno. HambGonee ke
HefCTBeHHBIM MeTOfoM OOpHOBI ¢ MpakoOecmeM sSBIsSETCA IO-
KOpeHHe TeJT0BEeKOM KocMoca.

Horga-to oTKpEITHE Ha OCHOBe 3aKOHOB HeOecHOIl MexaHH-
Ku, myreM Brrumciaennii, mnaners: Hentyn Grino omeHeHO Kak
coositme Ooanmoro ¢uimocockoro smauenmsa. OHO cBuje-
TEIHbCTBOBAJIO O MOINM HayKHW, O IIPAaBUIBHOCTA MAaTepHaju-
CTHYECKOT0 MHUPOBO33PEHNUSA, O IIOJHOI II03HABAEMOCTH IIPHPO-
s, Teopmsa Homepmura mepecrama ObITs ruuoresoi, 6bLI0
MOKAa3aHo, YTO OHA O0TPayKaeT 00'beKTHBHYIO HCTHHY.

C 370if TOUKH 3pEHHUA IOJETH MCKYCCTBEHHBIX CHYTHHKOB
3eMiE 1 KOCMUYECKAX Kopabuieil eme Gomee Ba)kHBL. B camom
Jele, BTH MOCTIGKEHWS HAYKH YHUYTOKAIT HPOTHBOIONOK-
HOCTh «HEOECHOTO» M «3eMHOro». [[Ia KocMOHaBTa MHp Ipef-
CTaBIAeTCA HMEHHO TaKHM, KAKHM II03HaJIa ero Hayka o Bce-
neHHO# — acrpoHoMus. CoOBpeMEeHHEBI KOCMOHABT — aTEHCT
o caMoil cBoeil CYITHOCTH, NGO OH TOTOBUTCSA K TOMY, ITOGHI
II0 CBOEH BOJE, UCIONb3ysd 3aKCHLI PAa3BHTHUS MaTepHu, m3Me-
HATH CBOWCTBA HEeOECHHIX TeJd, aKTHBHO BMEIIMBATHCA B IIPO-
IIeCCHl WX Pa3BHTHA C TeM, ITOOBI 3aCTAaBHUTh UX CIYKHTH de-
doBeKy. Vsyuenme KocMmoca, NMOKOpeHZHE KOCMHYECKHX [a-
Jeif — 3T0 'EMH BCEMOTYINECTBY UeI0BeKa-TBOPHA, CBOOOJHOTO
OT peNHrHO3HBEIX IpPEPacCy[JKOB, dYeI0BeKa — IpeoGpasoBa-
TeJA IPHPOMEL.
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