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HeGecnuiid  ce0d, ¢opawyuil  caasoll

' ‘8eeadnoi,
. Tauncreenno - easdur us eay6unsi,
H Mbt navieex, nbiaaoueio 6esdnod
Co gcex cTOPAK OKPYHCERDL.

@. ToTues

BEJIMKAA KHUFA TIPUPOJIBI

3seannoe me6Go — Benmkas kmmra Hpnpo;m K10 ‘cyMeer ee mpo-
wGecTh, Niepesl TeM PACKPOIOTCA HECMETHHE COKPOBHINA OKPY’KAlOmero
sac Kocmoca. Henocsamennomy B CEeKpeTH aCTPOHOMHE [ajke TPYA-
mo cefle HpefCTaBHTb, KaKoe OoraTcTBo MaTepaAalbEHX dopM, Kakxoce
HeHCTOIMuMOe TBOPYecTBO IIpHpONEl CKPHTO 33 TeMH 33aMECIOBa-
THIMH Y30paME H3 3Besf, KOTODHEe [JPeBHHE HA3BAJH CO3BE3JHAME,

Ha npors:xenmm BexoB JIORKE JI00CBANHECHL M M3YIAHH 3BE3NHOE
BeGo — ofgo m3 Benmyaiimmx speawm Ilpmpopm. Cedfuac, rosopa
cnosamu  IlmonkoBckoro, HacTymMiIa «apa NPHCTAALHOTO H3yYeHUS
ueba». Hocmuueckne mojeTHl NMpPMOAM3MAH K HAM 3Be3[bl, ¥ Teleps
JaKe Te, KTO MANEGK OT ACTPOHOMHH, XOTAT HE TOJLKO HI060BATH-
A 3Be3MHEIM He(GOM, HO m NOHATH MCTHHHEIE CMBICA 9TOH Kap-
“THHBL ..

Suanue coaneannn-—— asGyRa acrporomua. OHO COBEpIIEHHO He-
06xoguMo H JIOGUTENI0 acTPOHOMHEM H TeM 0ollee acTPQHOMY-CUEIH-
amncry. Kax meBosMomHO mpepcraButh ceGe reorpada, He sHAKOIero
061k semMHOro raofyca, Tax HeMBICAEM H acTPOHOM, myTalommiica
B 3Be3[HLIX y3opax mela.

Jlaa Tex, KTO XOpOIIO 3HAKOM C coanesnmmn ‘A BX pacnonome-
HUeM [0 OTHOIGHMI0 K IOPM3CHTY B PAasNMYHBIE MOMEHTH CYTOK H
TOja, BBESAH MOIYT CAYMHATH OTNHYHEIMH ODHEHTHDAME, IO3BOJA-
. JOmMEME HAXOAHTH CTOPOHH TOPH3OHTA B HE3HAKOMOH MeCTHOCTH M
“maske NpUOIMIKEHHO ONpPENENATh MOMEHT Bpemenu. Vmenno sto 06-
CTOATeNALCTBO NOGYAMIO APEBHAX BHAMATEIBHO H3YYaTh 3BE3[(HOO
HeGo. B mamm Aum Merofs OpHEHTHPOBKH HO CO3BE3RUAM JOJH(HEI
OLITH XOPOImIO H3BECTHH H TYPHCTaM, M pa3Be[UMKaM, W MOPAKAaM,
M JIeTYMKaM,— KOPOUe rOBODS, BCeM TeM, JUIA KOO 3eMHEe OpHeH-
THPH HMHOTJ]a MOTYT OKasaThCH HeAeHCTBeHHEME. XOpOMIO 3HATH
€O03BE3ANA MOMHBI TaKKe HAGIIOAATeNH HCKYCCTBEHHBIX CIYTHHKOB
SeMIH H APYrUX KOCMHYECKHMX JETATEeALHBIX allaparos. »

C seMmHOl NOBEPXHOCTH B KaM(AB JaHHLIA - MOMEHT BpPeMeHH.
MH BUAMM JHIIp IONOBHEY aBesgmoro meba. HocMmomasraMm, cosep-
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maromaM noxer ¢ 3emau ma JlyHy, npeAcTaer MHAA KapTHHA. 3eM-
gele Japmmadre mcuesaoT. HMx MecTo 3aBmMaer BceobbemIOmiee,
oxBaTHBaomee HaGIIOATENA CO BCeX CTOPOH, WeDHOe 3Be3NHOe He-
6o. flcmo, wro B Takoil o6CcTaHOBKe 3HaHWe CO3Be3[uil eme Goiee
Heo6xoauMo, 4YeM Ha J3emie. D JalbHAX KOCMUYeCKHX IIOJeTax
3Be3BI CTAHYT OCHOBHBIMM OPHEHTHPAMH. 7

OcofenHO XxOpowio 3BesqHOe HeGO MOJIKHEI BHATH T€, KTO 3aHM-
MaeTcs MOMCKAME HOBHIX KoMmeT. Horfa cpemu mHOmecTBa ciaabo
CBETAINXCA 3Be3f0YeK NOABIAETCA KpPOUIeTHOe TYMaHHOE TMATHBI-
KO — HOBaf, He3HAKOMas KOMeTa,— ee JIerko COYTaThb C AAICeKUMH
TYMaHHOCTAMM, yCEUBAIOIIEMH HeGOCBOI. :

Hepenxu ciyuam, KOTAa He CIIENHAIMCTH-ACTPOHOMEL, a a06n-
TeqH AaCTPOHOMUHM IE€PBHIMU '3aMeYalu HEeQRUIAHHO BCIBIXHYBIIYIO
B KakoM-HEGYAL CO3Be3nuu HOBYIO 3Be3ny. Hymmo, ouesmpmo, OT-
JUYHOe 3HAHMEe CO3Be3Nuit, uTo6m cpasy u GesomuGouHO OIpeje-
IUeE, KAKasg U3 3Be3]| ABIAETCA «JHIIHEY.

Jyuma pmua awobatens acTPOHOMUH IO-TIPeKHEMY OCTaeTCHd ca-
MBIM NOCTYIHBIM oGbexToMm mabmomenwuit. [lame B Gunornb ma Jlyme
JIerKO pasi;mYuMBl HEKOTOpble Hauboiee KpYNHbIe JIYHHbBIE TOPH,
a HaGIIOfaTeNb, BOOPY/KEHHBIH HeSONBINIMM TENIEeCKONOM, MOMKeT 3a-
HATHCA yBJIEKATelNbHBIM [€J0M — NOXPOOHBHIM H3ydeHHEM peunneda
Jlyam. Hu Ha opgmoM HeGecHOM Tejle OH He YBHIUT CTOJBKO MOJ-
poGHOCTelf, KaK Ha IIOBEPXHOCTH HANIEro eCTeCTBeHHOTo CIYTHHUKA.
Ho uwro6el 3HAKOMCTBO C COCEJHMM MHMPOM OBLIO OCMBICICHHBIM, Ha-
[0 3HATH TPUPOAY W TPOMCXOMJAEHHe OTHAENbHBIX HamGolee HMHTEpeC-
HBIX JYHHHX o6paszopanmil. UroGpr oGmerduts mIOOMTENO ACTPOHO-
MHHE BTy 3afady, aBTOp NONOJHHUI ellle TpeThe M3JaHHUe HACTOAMIE
KHUTM TJIaBaMM O pasiMuHbIX MectHoctax Ha Jlyme, ¢ onmcanmeM
BaskHeffmux MX AocrompumMedarenbHocTeil. COBOKYHNHOCTE 3THX TNAB
npepcrapiger co6oif, B CYIIHOCTH, KPATKUH NyTeBOMUTENb IO Jlyne.
B HeMm unTaTenlb HalifeT, B 9aCTHOCTH, CBeJeHHA O pailoHax mocam-
KM JYHHBIX OKCIORWIMIL, ABTOMATHYECKHX CTAHIWE M JYHOXOJOB.
Bo Bpems Gyaymmx mcciaefosanmit JIyHsl CpejcTBaMu KOCMOHABTH-
KN NyTeBoauTeNb 1o JlyHe I03BOIMT HAWTH JYHHYIO MECTHOCTD, IAE
sefyTcs paGoThl, M HAMIAAHG NpeACTaBHTh ceGe 0GCTAHOBKY, OKPY-
FKAONIYIO JYHHBIE aBTOMATHI MM KOCMOHABTOB.

O npyrux «roctsAX» Ha 3Be3THOM Hele (mnageTax, KoMeTax, Me-
reopax m Goxumax) ropopurcs Kparko, TaK KAaK ONMCAHAI0 HA-
6aomeHnit THX KOCMUYECKMX OO'bEKTOB IoCBAllleHa o0mmp-
Has JUTEpPATypa. _ :

B nmoBoM, 4-M wuamammu kHATE «COKpoBMINA 3BE3JHOTO neba»
npesHee cojeps;kaHWe IepepaGoTaHO B COOTBETCTBUM C poBefimInMn7
MOCTHKEHUAME ACTpOHOMHU. PaccKasaHO -0 TOCTeAHMX OTKPBITHAX
B o6GmacTy MopdoJOTMM M TPUPOAHI TATAKTUK, O HOBOM B U3YUCHHH
«9epPHKIX MBIP», KBa3apoB M IyJIbCAapOB, a TaKiKe 'APYrux HeolbIu-
HBIX OODEKTOB 3BE3THOTO Mupa. JlONONHEHH HOBLIMH CBEAeHUAMM
pasfensl 0 IMIAHETAX, O IPEMedYaTeNbHbIX 00beKTaxX B 3BE3NHOM He-
6e Anrapkruasl. llomorHeH M MILMIOCTPATUBHBIA MATepHAIL.
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Jra KHETA agpecoBana He TONbKO JIOGHTENAM ACTPOHOMHUH, A
KOTODHIX BHAKOMCTBO ¢ CO3BealusAMH M JIyHOI ecTb epBHii mIar B
CAMOCTOATENBHOM H3YYeHUH KOCMOca. MHoOrue umrarenu HOHYIADHOM
aCTPOHOMHUYECKOA JUTEPATYpPH, He uMesA BO3MOKHOCTH BECTH HAY4-~
HBle HaGMIOfeHNsA HeGeCHBIX TeJ, XO0Teau OBl IPOCTO YBHAETH B Ha-
Type Te 00bEKTHl, 0 KOTOPHIX OHM 9uTajiu B KHUrax. llogoGHoe ixe-
JIAHHMe B34CIyMKHBAaeT BCAYECKOro mooulpeHnA. Hlu ONHH PUCYHOK, HN
onna camaa nyumas dororpadua He maior TOro 9yBCTBA YIOBIIETBO-
PeHHSA, KaKOe MOMKHO LONYIMTH OT CO3EPUAHMS «mmpoity Ilpuponst

IlpepnaraeMas BHHMAHHIO YHTaT@lell KHHra He CyXOoil cmpaBod-
HAK ¥ B TO Ke BpeMA He KHHATa /UIA PasBIeKAaTeIbHOTO YTeHHA.
ABTOp xO0Ten cpenaTb ee DPYKOBOACTBOM JJIA CAMOCTOATEJN b-
HE X aCTPOHOMHYECKHX HAGIIONeHHH, B 3HAYUTENHHON "CBOSH wacTm
NOCTYNHBIX MOYTH KaKgoMmy. IloaB30BaTBCA BTHUM NYTEBORUTEIEM
HY;KHO, B CYIIHOCTH, TaK Ke, KaK H MIOORIM JpYyTuUM,— YTeHHE
O0BACHATENBHOIO TEKCTa HOMKHO CONPOBOMIATHCA HAOMIOAeHAAMMN.
TonbKO mpu HTOM YCIOBUM YATATENb HOJYYHT TO, 4ef0 OH HE HMeeT
OT OOKYHHX OOMYyJAAPHHX KHUT,— PaZOCTh HeloCPeJICTBEHHOr0 06-
menuna ¢ Ilpmpopoii, ¢ Geckomeunoil, cBepKalImeil csouM Heumcuep-
HaeMBIM MHoroo0pasueM BceneHHoii.
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0 HA3BAHMAX CO3BE3/IUI

HoBnura, NmpHCTYMAIOIMEro K HM3yYeHHIO 3Be3NHOro Heba, mpes-
Ke Bcero yNUBAAIT HaspaHHs cossesgmil. Hax npasuno, B pacmo-
JOMKeHHH 3Be3] flake uYeJOBeK ¢ GOrareiM BooOpakeHueM HUKAK
HE MOKET PACCMOTPETH TOTo, O YeM TOBOPHT - HA3BAHUE CO3Be3NUA.
Boasmaa Mensequna, sanpumep (no kpaiineil mMepe riaBHas 4acTb
®TOr0 CcO3Be3qHUs), HANOMUHAET CKOpee KOBII, a 0eCMOpANOIHO pas-
GpocaHEEE IO COCEHCTBY Ipynmsl cralHX 3Be3f0YeK, HasplBaomne-
csi cospespuamm /Hmpada m PucH, coBceM He IIOXO0KH HA HACTOA-
mux jxEpada HIE PHCh. _ ‘

" He MmeHee cTpamHO W pasHooOpasme Raspammii. Ha mnebe m;erxo
yREBaloTca cospeanusa Bomomaca (mnm Ilacryxa) m Cexcranra, I'ng-
pu m Myxu, Muxpockona » flmepunm! Yem mmiaBam sror cosep-
IIeHHO XAOTHIHHII ¢ MepBoro Bariasafa HaGop HasBamMi?

Beeagmoe meGo oTpaswio B ceGe pasHKe 3MOXU M TBOPYECTBO
pasusix Hapopoe, CoBpeMeHEBe ofinenpusHaHHLe, TAK CKA3aTh, .
opmnuaneuile, 3BesfHE® KapTH ¢ uX 88 Cco3Be3fUAMHA 3aBePIIMIN
MHOTOBEKOBH® NONLTKA YBEeKOBEUATh Ha Hebe IpeAMeTHl, JaJeKko
He BCerJa 9TOT0 sacaymupaomme. B mcropum cossespumii MEOro
NIPOM3BOJILHOTO, & HHOTAA M IPOCTO HEJNemoro. 3awacTyd He TaK
TPOCTO BHACHHTH, N0 KAKAM MOTHBAM TO WJIH HMHOe CO3Be3[iHe Mo-
ABRIOCH Ha Hebe, M Mae [0 CHX NOP B OTAeAbHHWX CIyYasXx OCTa-
©TCA CIIODHMM, 4TO 03HAYAT HAMMEHOBAHMA OTHEJLHEIX CO3BE3NMi.
flame saBepmIaiomuii, OKOHYATENbENI crucok 88 coasesmuit cocras-
JeR He CTOIBLKO N0 KAaKOMY-HHOYIb NOrEYecKOMY NPHBIMITY, CKOIb-
KO W3 JKeJAaHES COXPAaHATh, HaKOHell, HEM3MEHHOH CIOKHBIIyIOCH
K _9TOMY BpeMeHH KapTupy Heba. . o
~ Mm me cofmpaeMcs PacCcKashBaTh WATATENI0 MCTOPHIO CO3Be3-
Zuii — 9Ta BechbMa eMKad TeMa morpefoBana Ow 0c00ofi KHHUrH.
OrpaEmumMcs 3fech JHIIb KPATKOH KaaccHQuUKanmed coaBesqmii no
WX HA3BAHUAM, a B JajJbHeiIeM NPH ONMCAHHH KajKIOLO CO3BE3AUA
. 6yneT mosACHEHO M NMPOKCXORJACHUE ero HasBaHUA. )

W3 88 cospeMeHHHX CO03Be3Ruii MHOTHME HMEIOT BeCbMa NOYTEH-
Hylo nmaBEocTh, OHu OBUIM WM3BeCTHH eIlle 3aXOAro J0 Hadaa
Hallefi »pbl, B YIOMHUHAHHMA O HOX MOJKHO BCTPeTHTH B Bubmuu,
B tBopennax [omepa, Tecumoma, @aieca, ‘EBgoreca, TImnmapxa u
APYTEX [peBHHX aBTODOB. DBoT HasBaHMA DTHX APeBHeHmMuX
co3Besfmii: : ,

Bonsmas Mepseguna, Opumon, Tenen, Bompmoii Ilec, Manmit
Tlec, Bomomac, Manan Mensennua, [lpaxonm, Teprynec, Bomoaei,
Kosepor, Crpexen,  Crpeaa, Henndun, 3aan, Jpusax, Hur, IOxBan
Puba, Manmit Koms, llerrasp, Boak, T'uapa, HYama, Bopon, Becs,
‘Bonocs Beponikn, IOmmnii Kpecr, Cesepmas Hopoma, 3meenocern,
Cxopnuos, . [lesa, Bansmenst, Pax, Jles, Bosanuni, Ledeii, Hac-
cmomesn, Amppomena, Ilerac, Osen, Tpeyroasemk, Pubn, Ilepcei,
Jlupa, JleGenn, Open. Boabmmucteo ma stux 46 cossesnuit mmeer
MudonNoOTrMUIeCKO®  NPONCXOMJeHHe —B HHX 3alledaTiIeHH
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nepconan npesnerpeueckux Mudos m yeremp. O6pasen KaprH ¢
¢urypamua coasesquil npusefien Ha pmc. 1. .

Jlpyraa rpynma cossesfuil BHepPBHe YNOMHHAETCA AacTPOHOMOM
#anom DBaitepoM, nspasmum B 1603 r. Beauxonemso odopmien-_
‘Bmi atnac speagmoro HeGa.- B mee mxomar Ilasnum, Tyram, Hy-
pasas, @ennrc, Jleryuan Puba, IOmmaa T'uapa, 3onorasm Priba,

Puc. 1. Darypu cosseanmit oxojomonApuoil ob6MacTH B CTAPHAHOM 3BE3JHOM
: : e artjace.

Xameneon, Paiickan IItuna, IOmmmin Tpeyronsmmk, Mepeen. Ha-
'BepHOe, YHTATENb YJIOBEJ B HA3BAHMAX BTHX CO3BE3[Uil apoMaT TOrO
BpeMeHnu — HIOXH BEJAKUX reorpaduecKux OTKPHITHIl, Koraa mepex
riasaMp eBponeiillep BOSHUKJIHN DK30THYECKHEe MEH32KHM HE3HAKOMHX
IO’KHRIX CTpaH. 3[ech MO4YTH HeT MAQOJOTHIECKHX HMEH, HO €CTh
TaKWe AaKTyadbHRe NepCoHakm anoxm, rRak Vapeem, Ilasnms mam
Paitckan TlTana. ' .
IMocreneERo pacKpHIBAeTCA HCTHHHBIN OGIMK 3eMHOTO mapa H
BMecTe ¢ 9THM HAYMHAGT BacCeJATLCA HOBHIMH CO3Be3AAMH HE3HA-

. ‘ _ : 7



XoMoe 10)KHOe 3pesmHoe HeGo. Brnpouem, momyrno samoamsiorca Ge-
Jible IIATHA M HA CeBEPHOM 3Be3NHOM Hebe.

K xouny XVII B. B coucke cossesgmii, cOCTAaBIeHHOM 3HaMe-
HATHIM TAGHLCKAM  acTpoHoMoM [eBeiineM, MOKHO HaiiTH eme pAfg
HOBHIX HOABHBIOVXCA HA NMPOTMKEHBHMH BeKa cossesnuit. Taxoswm Hu-
pad, Myxa, Enunopor, T'ony6s, 'omune Heor, Jlucmuxa, Amepuna,
Cexcrant, Maxsiit Jles, Paice, ut, IO:muan Kopona.

B 1752 r.. uaBecTHBI HCCAEOBATENH IOMKHOTO 3Be3gHOro neba -
¢pannysckuit acrpomom Jlakainp momonHua cmucok eme 14 co-
speanuamu. Bor omu: Crymenrop, Ilews, Yace, Cerra, Pesern, Hu-
ponumcey, epreemnur, Hommac, Hacoc, Oxrramr, Llmpkyas, Teme-
ckon, Mnxpockomn, CromoBag I'opa. Bce atu cosBeanus pacmosiome-
HH B I0KHOM INoinymapmu ssesguoro meGa. Ham ocraazocs nomox-
HHUTh - COACOK TOJbKO UATHI0 cospe3fuaMn. Tpm n3 mux — Huns,
Kopma m Ilapyca — B JApeBHOCTH COCTAaBIAIM T[JIABHYI0 YacTh CO-
sseagua HopaGaa — Toro camoro Muduueckoro Kopabns, Ba KOTO~
POM, €CIH BEpHTH APEBHEIPeYeCKAM JereHJaM, HIyTEIIeCTBOBAJA B
Koaxupny repou-apromaBtei. UerBeproe cosBesfue, 3Med, 3aMeda-
TENLHO TeM, YTO HAa 3Be3HLIX KapTax OHO 3aHUMAET ABA-OT [ € Jb-
HH X yiacTKa-He6a. MoskHo fmaske nogyMarh, 9T0 Ha Hebe OaHaKO
Apyr or Apyra ects ABa cospeagua 3men. Ha camom gene ato onuo
cO3Be3ame, pasfeNeHHOe Co3BeaaMeM J3MeeHocma. Ha npeBHHX 3Beam-
HEIX KapTax mnaobpaien d9enoBek, Aepkamumit B pyxax ameno. Ha
COBPEMEHHBIX KapT3X STO JIPDeBHEee CO3Be3[He pasjle/ieHO Ha JBa —
3meenocna m- 3mew. Ilocnennee, 88-e cosseamue, Hayroabnuk, Ha-
XOAHTCH HA I0KHOM 3BeafHoM HeOe, H TIPOMCXOMJIEHUE ero CTOJb jie
npousBoabHo, Kak u IOQmaoro Tpeyronnnuxa. '

M3 »3T10r0 KpaTKOro IepeYnCcHMeHHs CO3BE3AMil MOKHO CHeJaTh
BHIBOJ, UTO HA3BaHHA [PeBHEHMMX U3 HAX OGA33HHE CBOMM IIPOHC-
XOKAeHHeM pasiuunpiM gpesruM ‘Magam, Uro kKacaerca cosBe3mmii,
nossuBmuxca B XVII p XVIII B, 1o «xnmaccmueckux» mudomoru-
9eCKMX HAMMEHOBAaHMI CpeIM HHUX [OYTH HeT M HANpPacHO. Ml
MCKaIn OB Kakoro-HUGYNL WHOrO OOBACHEHHA STHM HA3BAHUAM,
KpoMe IPOM3BOIbHON daHTasMu EX TBOPUOB.

Jlo cux mop peup INJa O CO3Be3qUAX, BBEJEHHHIX eBpomefimamu.
910 He 03HaUaeT, KOHEYHO, 4TO HAPOAH Asud HIM AMEDHKH He
3aHEMAaJNCh «paiioHMpOBaHWMEM» 3Be3fHOro Heba. B Bummmom pac-
IL0JI0KeHNH 3Be3 pas3HHEle HAapOOsl BmAeau pasubie ¢urypsl. Hanpm-
Mmep, B Cpenueit Asuum cpeqnm Kasaxos ceMuspesgme KoBma bomb-
mojt Mensegunsr pansme uMeHoBadoch «Homem Ha TpmBA3WY.
.V apeBHMX erunTAH TO e CO3Be3[ue HasmBajoch «lummomnora-

_ MOMD>. ‘ : .
Jlio6onsrtro, uro B XVII m XVIII B. HekoTopsle n3 eBpomei-
CKHX ACTPOHOMOB IBITAJNHCH 1O PAa3HHIM MOTHBAM YTBEeDPAXTH Ha He-
fe noBEIe CO3Be3RMA, MHOTAA 3a CUET HMCKAKEHAR MIM Jake YHHU-
gromeHns ApesEnX. Tak, mampumep, aurimiickuit acrponoM ODnem-
crug B 1725 r. m3 BEPHONOAZAHHUIECKHX COOOpaKeHM#l HA3BAJ
rIaBHYI0 3Beaxy u3 cossesgua Iomamx Ilcos «Cepmuem Kapaa II».
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Dror mprMep Hamen nompakareneir. B xomme XVIII B. anranAckui
acTpoHoM Xeanab moMecTu1 Ha HeGo «Appy Teopra», a HeMenxui
acrporoM Bome — «Peranmmn @pmapuxa 1I». Memxny npoummMm, d9To-
6B OUMCTHTH MecTo AJa «perajmiiy mpycckoro kopons, Bome «oro--
ABUHYJI» PYKY ABApOMeNBl, KOTOpas AepKajia ee IPOTAHYTO# B Te-
yeHHe Tpex THICAY jer! .

Jlo kakofl cTemeHM AOXOMMN HHOrJA IIPOH3BOA cosfaTeneit co-
sBes3auil, CBUAETENLCTBYeT CleXylomui ¢axr, MNasecrmnit ¢pannys-
cxuii aerpomom Jlamamp B 1799 r. momecrmn Ha HeGo cosBeague
Komkn. B cBomx TBOpeHZAX OH Tak OODBACHAET ITOT MOCTYHOK:
«fl mo6mio komek, A obomaio ux. Hapmeroch, 910 MHE HPOCTAT, €CiH
A, TOCTe MONX IIECTHAECATWIETHAX HeOoCIaGHEIX TDPYAOB, HOMEIMY:
ofiHy ¥3 HEX Ha He(o». : ~ ’ '

Bce atu pedopmaTopckue AeHCTBEA HEKOTOPHIX *aCcTPOHOMOB BHI-
rAAgAT PoGKUME IO CPABHEHHIO C NMPOEKTAMH NONHOH «DEKOHCTPYK-
HUAY CO3Be3AUHA, IMpeVIOKEHHHIMH NEePKOBHEKaMu B XVII 8. Tlo
OfHOMY W3 TAKHX NPOGKTOB «HEYECTHBHIe ASHTECKUE» CO3BO3NUA
MOIGKHEL OHITH 3aMeHEHR! XPHCTHAHCKUMIA. Hanpumep, cossesgue
Osna npespamaetca B coasesfime amocrona Ilerpa, coaseafue Pri6 —
B cosseagme amoctona Martdes m 1. m. Mamo Toro, He3aMauIMBBIH,
, ABTOp NpOEKTAa UHeT AAJbIIe. ConHne OH npemjaraeT HA3HBATh
Uucycom Xpucrom, a Jlyny — nesoit Mapueit. CooTBeTCTBEHHBI® HME-
Ha TOXYYAalT W OiaHeTH, Hanpumep, Bemepa mpespamaerca B
Voagna Kpecrutensa! , o

AcCTpOHOMEI, pasyMeeTcs, KaTerOpWIeCKH OTKA3ANMCE. OT TaKoi
pedopmn. Ee menemocts Onlia 3aMedeHa U nan(ojee MEICHAMAMA’
U3 [EepKOBHHKOB, Belb ecnu BBeCTH HOBhie HA3BAHUA niaa HeGeCHEIX:
cBOTHJ, MPUILIOCH GBI WHOTKA NPOMSHOCHTHL HE IMPOCTO HeJjlenble, A,
name «Goroxyapnsie» $pasel, Kak, manpumep, «Ancyc Xpucroc 3a-
KaTHJCH 3a TODH3OHT» KM (IPOH3ONLIO 3aTMenHme Xpmcra MeBOi-
Mapnueii»! : o

HName 8 XIX B, 6suim npepnpmaars (Dpasja, nocieflHue) MOKY-
ureHums Ha ApeBHMe y30pH 8Besnmoro Heba. B 1808. r. HexoTOpHI®
paGomencrayiomue nepen Hamoneomom memenxue ydeHble MNpeJisIoMK-
am  ero mMeHeM HasBaTh cospeafme Opmoma. 3abaBHO, 9TO HaKe
¢paHIysCKEM acTPOHOMAM OTOT IPOEKT HOKA3ANCA abCoIOTHO,
HeNpueMIeMBIM. '

B 1922 r. cocroancs MesKIyHAPORHKIA acTPOHOMHMIECKHH CBE3T,.
. KOTODHIi, HAKOHEN, HABeJ MOPANOK B HeGECHOM xozsaitcree., C Heba,
oKoH4IaTENbEO G6bimm yopamm um Perammm @puapmxa u Homka Jla-.
nanpa m ppyrue 27 HeyjauHHX cosBe3fuil. Memay ocraBmuMmCcA-
88 cossesquAMH OHUIN IpPOBEIeHBl CTPOrMe rpamnieL X

Koe-kTo B3 fAederaToB cbhe3fa HpeAnarald BOSCE YHPAasIHHUTL
CO3BE3fns, 3aMEHHB HX 9YeTHIPeXYTroNbHLIME ILIOMA/IKAME CTaHAApT-
HHX pasmepoB. Ho GOINBIIMHCTBO aCTPOHOMOB Ha 3TO HE MOLLIO.
Cbesn coXpaHma [ApeBHENe H CTApDHHHBIE HAWMEHOBAHUA co3pe3nuil.
IlpaBma, B HEX COBpPEMeHHBII HCCIe/loBATENDb mefa mo9TH He HYMK-;
KaeTcs — NOMCKH 3Be3[, HBIHO HPOHMSBOJAT MO HX KOODAUHATAM.



'OBIIHIT OB30P 3BE3/[HOTO MHPA

Hpexne wem mepeiitn K ONECAHMIO OTAEABHBIX CO3BE3XMH M WX
AOCTONPHMeETaTeIbHOCTEH, KPATKO OXapaKTepa3yeM OCHOBHBIC THIIEL
HaceNeHHA 3Be3XHOro mmpa. JTOT OGINMI B3FAN HAa KapTHHY, KeTa-
IH KOTOPO#l NpeiCTOMT M3YYdTh, HO3BOAUT HAM B HajbHeimeMm u3ba-
BATHCA OT JHIIAUX TOBTOPEHHIA. :

C xaxuMm e TunaMu 0ObEKTOB HAM HPHUNETCA BCTPETHTHCA OPH.
nabaonenuax? | ‘

Ipesne Bcero — apeansi. Msyuemme mx cmexrpos HOKAa3bIBaCT,
4TO NMPHPOAA 3THX HEGECHBIX TeJ CxofHA ¢ mpmpopoi Coanma. 3ses-
Al OTIMYAIOTCA APYT OT ApYra HO pasMepy, IULIOTHOCTH, HBETy, Temd
neparype. XHUMBYeCKHil COCTAB 3BEa]l NPEMEPHO OJMHAKOB, XOTA
IPOLEHTHOE COReDKAHHe 'TeX MM MHHX BeI[eCTB B PA3HbIX 3BE3NAX
MoKer GHTh pasnmuENM. B 3Besax mpeo6najaioT BONOPOA M reimil.
ITponenTroe conepamme PYyruxX XHMEYECKHX DIEMEHTOB B aBeanax
HEBEJIHUKO. :

Coexrpn 8Beay otamsalorea Gonpmmm pasmooGpasmeM, mpumHOf
KOTOPOro, ONHAKO, CAY/KHT He pasjiuuue B XHMHYECKOM COCTAaBo
8BE3[, & [IJNAaBHHIM 00pa3oM CyHIeCTBEHHAS PasHUIA B HX TeMIe-
parype. N
- Ha6monas 8Beafhl, MOMHO 3aMETHTh, 9T0 OHH HMEIOT Pa3HHe
OTTeHKH LBeTa: ofEW Gelnl WM rodyGoBaThl, APYrEe MKeATOBAaTH H
Aaxe Kpacmosatnl. Pazmmma B nBerax ssesn CBA3aHA ¢ MX TeMIepa-
rypoii. HauGonee ropsaumu sBasiotcs Gennle m roayGuie *) smeamss,
Teune?a'rypa UX HOBEePXHOCTH saKkaoueBa B npenenax or 10000 po
30000°. B smne mcxmouenus BeTpewaloTcs face eme Godee ropmuume
BBe3][H, C TeMmepaTypoil moeepxmocTH nopagxa 100 000°, Hearne
.8BE3ABl, K UMCJIY KOTOPHIX OTHOCHTCA B Hame CONHINE, XONONHEE —
TeMoeparypa Mx nosepxsocts 6Gamska x 6000°. CampiMu xonommmIMm
ABJIAIOTCA KPACHBIE 3BE3NH — y HEKOTOPHIX M3 HAX TeMIepaTypa io-
BepxsocTH  He npesocxonut 2000°. B rayGokux e Hempax 3Beaq
TeMITepaTyphl M3MEPHIOTCA MHOTAMH MUWLIHOHAMH TIpajycos.

Onma u3 paHellmux (U3AYECKHX XApPAKTEPHCTUK 3Be3 — 3TO
BX ceeTuMocTs. CBETUMOCTHIO HA3LIBAETCA UYMCIO, KOTOPOE XapaKTe-
pusyer Cuiy cseta 3Be3in no orromermio K Commny. Hanpmwmep,

- eciam cBeTHMOCTh aBe3fm pasma 1000, sto smasmr, u¥To JaHHAA 3Be-
8Jla M3NyYaeT B THCAYY pa3 Goasme cmeta, uem Conrme. CeTHMOCTH .
BBE3] 3aBHCHT KAK OT pa3MepoB WOBEPXHOCTH sBeann (mpm opmHa- -
KOBRIX TeMmepaTtypax 3Be3jiul GOALIUEX pasMepoB MBIYYAOT CBETA
‘Goapme), Taxk ®W OT ee TeMmepaTyps (IDH ONMEAKOBHX pPazMepax
3Be3QHW ¢ Gojee BLICOKEME TeMIepaTypaMH WHTEHCHBHEE H3NYydaloT
cser), CpeTMocTH 3Bean BechbMa pasnmyEH. EcTh 3Beafs, H3JIyda-

- . l@e B COTHH THICAY pa3 Goapme csera, wem Coamne. Ho, .c mpyroit-

*) Crporo rosopsa, rosyGuix speax B LpPApONe HET, @ ecTh roxyGoBaro-
Geamte, VimTemcusEaA rony0as OKpacka HEKOTOPHIX 8Be3], BLI3BAHA CYy(BeK-
THBHLIMH 0COGEHHOCTAME Hamiero SpeHmA. .
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CTOPOHHI, OTKPHTH 3BE3[bi, CBETEMOCTbL KOTOPHIX B COTHH THICAY Pa3
menpme cetumocta CosHna.

3peafsl GOAbLIIOI™® CBETUMOCTH Ha3hIBAIOTCA 36€30aMU~2UZAHTAMM,

a 3Be3Bl MAJOH CBETHMOCTH — 36€30aMU-KAPAURAML.

Tlo pasmepam 3Be3[bI 0I€ HL CHJIBHO OTAHYAIOTCA APYr OT Jpyra.
Ects TUTAHTCKHe 3Be3JR, I[ONEPeYHHKH KOTOPHX B COTHHM pas
6oapme nmonepeunnka Coxmua, 4, © ApPYroil CTODOREI, B MHPE 3BE3J
BCTpEYAIOTCA 3Be3MBI-KAPAKM, 1O pasMepaM cX0KHe ¢ JeMmiei.

3aMeTuM, UTO- P 2TOM MACCHl BCeX 3Be3[l CXONHEI Memay coboit
¥ PefKo MOKHO BCTPETHTH 3Be3qy, Koropas Obiia O B HECKOJBKO
“JeCATKOB pa3 «(TAMKeJee» WIM «ierie» Conmma. Ho orcioma cpasy
clefyeT, UTO CpefHHe IOTHOCTH 3BE3N OMKEH OTimYaThCA GOoNb~
muM MHOrooOpaszeM.

U jeiicTBUTENbHO, BEIIECTBO 3BE3[-TUTaHTOB geoOpI4aiiHO paspe-
sKeHO: HO CBOEH MIOTHOCTH OHO B THICAYM Pa3d MEHBINe TJIOTHOCTH
KOMHEATHOFO BOLyXa. 3aTo cpey 3Be3A-KapIMKOB BCTPEHAIOTCA TaK
HaskBaeMmple Geable kapauku (oueHs ropsume MaleHbKAE 3Be3BI),
cpefHAA OAOTHOCTh KOTOPHX B JECATKH THICAY pas Oonpmie ILIOT-
HOCTH BOAHL. , , :

CospemenHas acTpomauka oGBACHANA IPUTHAK €TOAb BHICOKOM
MIOTHOCTH 3BE3JHOr0 BellecTsa. B Hempax 6eJHIX KAPJIUKOB TOCHOA-
CTBYIOT UyAOBUUIHEIE O BeJAYHHE TeMOepaTypH I napaenus. Biaro-
faps 3TOMY ATOMHE BEIEeCTB NOIBOCTHI0O HOHW30BAHEL, TO €CcTh HX
Afpa AHMmeEHH o6pamammMuXCcA BOKPYr HHUX paexTpoHOB. IloXHHYB-
mue «CBOM» ANPA SNEKTPOHHI BMECT® C OTONCHHLIMH JDAME aTOMOB
06pasy0T CBEPXIJIOTHYI CMeCh— evipoxcdennuiil 2a3. B BHIpOMKNeH-
HOM rase fAjipa aToMOB, Hecyilme B cefe OCHOBHYIO Maccy BeIecTBa, .
HaxomATcA APYr K ADYTY ropasfo Omuike, 9eM B OGHYHBIX 3eMHEIX
YCAOBHAX. : )

Mayuenne husuuecKoii MPAPOILL 3BE3N HMEET foapHIoe 3HAYEHUO
Jis coppeMenHoll puauru. 3Besfbl HeIAPOM Ha3HBAIOT «HEOECHEIMM
naGopartopuamuy: HaGmonan 3peajisl, MBI H3yIaeM BeIIECTBO B TaKHX
COCTOAHMAX, A KOTOpDHE mojuac GBHIBAIOT HEJOCTHKEMBL B 3eMHBIX
maGopaTopusax. C ‘

Cpasrerge (PMaHIECKOil  MPAPOIBL ConmEna u 3Be3] JOKA3LIBAeT,
ato CojiHLe 10 BCEM CBOMM XapaKTepHCTAKAM (cmexTpy, nBery, CBe-
THMOCTH, pasMepaM u T. I.) fABIAETcs OOHITHOIX, pANOBOH 3BE3NOIL.

" Kak yme roBopaioch, pasimiui B CIIeKTPAX 3Be3J BHI3BAHBI
- paBHEBIM 06pasoM He OCOGEHHOCTAMH XHMHIECKOro cocraBa dTUX
O06HEKTOB, a PA3NMIMAME B TeMIepaType 3Be3JHBEIX armocdep. B Ha-
croamee BpeMa B acTpodusmke npmHEATA efMHAA KIaccEEKamuA
8Be3HBIX cneKTpoB. Ilo xapakTepy CIIeKTPOB 3Be3AR pacnpesieJensl
Ha KiIaccsl, Kbl W3 KOTOPHIX 00603HaveH ompeRenenHoil GyKBoH

smarTuECKOro anaBuTa. BOT 9TH CHEKTPANBHBIE KIFACCH 3BE3T: .
- : : R—N .

' /
0—B—A—F—G—K—M.
3 ~
8
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Or ocmOBHOM Trpynmel OTXONAT fABe BeTBE — Kiacch R, N m S.
K »TuM KmaccaM oTHeceHO CpaBHHTENLHO HeGONBIIOE WHCIO XOJOM-
HEIX 3Besfl, B CHEKTPaX KOTOPHIX HaGAIOJAIOTCH HONOCH MOJEKYH
yriepoga u nuaHa W oxkmc:m yriiepopa (xnmaccsr R uw N). B CHEKTpax
3Be3l Kiacca S 3aMeTHH HOJNOCH OKHCedl THTAHA B IUPKOHAA, Cnex—
‘TPHl HOKOTOPHIX 3B€3[ HPUBENCHHI Ha puc. 2.

XapakTepuble OCOGEHHOCTH OCHOBHEIX CIIEKTPAIBbHBIX KJIaccoB
IPUBENCHE! B rabaune na. crp. 14. :

Puc. 2. TN 3BEe3THHIX CIEKTPOB.

Ins Gonee Toumoil wIaccupuKanuu 3Be3AHLIX CIEKTPOB IO HH-
TOHCHBHOCTH WX JMHHN W MOJOC IOINOMEHUA BBeJeHBI IPOMEKYTOY-
HBIO CHEKTPAIBHBEIE KJIACCHl, BANpPHMEp 05, B7, A2 n 1. u. Ecau npu
9TOM 3Be3fa HPUHAMIEKHT K 3Be3JaM-KADIUKAM, Iepef ee CIeK-
TpamBHBIM KiaccoM fofaBasior OykBy «d», ecam K ruraHraMm —
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GyKBy «g», eciu K CBEPXTHraHTaM — GYKBY «C» (manpumep, dMS5,
gA2 m 1. ). . .

CreKTpsl HEKOTODHIX TOPAYMX 3Be3i COfepKaT APKHe, Kak HX
HA3HIBAIOT, (IMUCCHOHHBIE», JHHAM M Hojiock. B sroM omytae mosa-
gu  oGo3HAYeHHA CIIEKTPAJbHOro Kiacca H06aBIAKT OYKBY «@».
B Tex cayuaax, KoOTAa CIEKTP 3Be3[(B HeobEI9eH, crpasa AolaBuA-
erca Gyxsa «p» (mampmmep, OSe miu F3p). 3makoMcrBo co Beeil
9TOif YCHOBHON CHMBONHKOH COBEPHICHHO Heo6X0oMUMO TIPE MCIIONB-
20BaHUA TAGAMI (PU3MYECKAX XAPAKTEPHCTHK OTHENBLHHIX 3BE3NL.

Ilns TOro 4ToGH XapaKTepH3oBATh BHAUMYIO APKOCTb, WIH, KaK
fpaBMIILHEe TOBOPUTH, O4€CK 3Be3Ji, BBEJCHE ycioBHBIE eXUHAID,
'HA3LIBAGMEIE 36€30HbIMIL BEAUNUHAMU.

Eme B npesrocTH HamGonee spKue 3Be3[IHl OBIN HAa3BAHLL 3BE3-
7laM# TIePBOH BeJIMYMHE], & CaMEIe cnabbie, elle HOCTYNHBIE HEBOODY-
JKeHHOMY TJa3y — 3BE3JlaMH mectoii Benmaunn (oGosBavaioTcH
4™ 2™ u r. n.). Hocaenyomue yTOIHEHHA H pacIugpeHHs 3TOH WKa-
Abl 36€30MBIL 6EAUNUHN BACTABHIM BBECTH NPOMEKYTOTHBIS npoGHbIe,
a man ocofeHHO ApKUX OGBEKTOB — HyJeBHE H OTpUNATENLHBIE
apeanHbte pesqmauas (0", — 1™ n 1. n.). .

Mycts I, u Iz — Gneck [iByx 3Be3f, TO eCTh 0C8eWeHHOCTU, CO3MIA-
paeMble ITMMH 3Be3laMH Ha NpHeMHHMKe SHepram (rnas, doromna-
CTHHKA U T. IL), @ M) H My — COOTBETCTBEHHO HX 3BO3AHLIC BeXuuA-
a5 Kak MOKAasamu [eTanbHBe WCCISXOBAHMA, BTH BEININHL CBA-
SaHH [POCTHIM COOTHONIEHHEM, Ha3HBAEMBIM dopmynoi Ilorcoma:

~-m

I

F=2512"""
L s 2

Kax cneyer ma aToft (opMYHHl, 3BE3NEl, OTIMYRIOMHAECA WO BH-
muMoMy Giecky Ha OfHY 3BES[HYIO BeIWdHHy, CO3NAIOT HA 3emie
OCBOIEeHBOCTH, PasiAdaomuecs NPAMEPHO B 2,5 pasa.

Jiaa paboTHl ¢ BHUMCIUTONLHEIMH MAUIMHAME 3TY dopmyny ynob-
Hee MpPeJCTABHATh B aorapudMIIeCKOM BHAE: ’

I
g T:' = 0,4 (my — m,).

Uro6E 0XapakTepu3oBaTh CBETHMOCTH 3BE3EI, ACTPOHOMLL BBO-
HAT noHATHEe a6CoATHOU seeadnoti eeauuunvt (oGosmavaerca Oyk-
poit M). Ilon aTMM TepMHHOM NCHWMAETCHA 6ieck NAHHOHR 3BE3NHl C
paccroauma 10 me *) Hanpumep, ana  Commma M = 4™ 8, IT0 BHA-
uyurT, 4TO € PACCTOAHUA B 10 mc Conmme xasamoch Obl 3Be3IOYKOM
gouTu H-# 3B. BeIWYMHH. A BOT, Hampumep, Y Prrenst, caMoit sipKoi
sBeaysl cospeaqua OpuoHa, M=—6m"2. Momuo oTCIOa NOACYH-
ratp (mo Qopmyne Ilorcoma), wro Purens uagydaer cseTa MOYTH
B 23 000 pas Goxpme, uem Conuie.

.

*) qmc» — mApCeX, eAUHAUNA PAcCTOARUA, papua 30,8 - 10" kM = 3,26 cBe~
T0BOI'0 TOAA. . )

-
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KITACCHOUKAIIHA S3BE3AHKIX CIEKTPOB

Knacc XApaKTEepACTAKA CHEKTpa Temneparypa . Tunnanye spesnn

0 Jimemnm BoRopona, rewms, HOEH- | 25 000—35 000° | ¢ Hopmut;
30BAHHOTO TeiNsA, MHOFOKpAT- A Opuona,

HO HOHW3ORANRLIX KpeMHUA, £ Ilepcesn, ;
yraepoaa; asoTa, KHCJIOpPOAA. A Lleden

3Be3nl ¢ HBMAMNA HaTyd9eHNA

B CIGKTPe HOCAT Ha3BaHne

spe3l Bouabda — Paiie (ux

TeMnepaTypa  JAOXOAHT [0 .

100 000°)

B Jlnamn renus, sopopona (ycmiam- 15 000—25 000° | & Opmona,
BalOTCA K Kiaccy A). Cnabuie o desu (Comra),
aaann H n1 K momusosannoro v ITepces,
KaJablAR : v Opuona

A JiuaMml BOOpONA BeChMa WHTEH- 11 000°° a Boasmoro [lea
cusnl, guaug H u K nons- (Cupuyc),
B0BAHHOI'O KaJbIHA YCHINBA- o Jlupw (Bera),
TeA K Kiacey F, noasasiores v Buauansenos
caabble JHBHE MeTaJIoB .

F Juane H m K nonusosaumoro 7 500° 8§ Dausmenog,
KalbUdd ¥ JHHUH MeTaJJi0B o Manoro llca
YCWIHBAOTCA K Kaaccy G. (ITpouuon),
Jlmaun Bogopona ocnabeBalor. a Iepcen
TonpaseTcas anwns xaabnus
A 4226 A, ycmausaiomasics X
knacey G. lloasnnerca u yen-
nTuBaetcA monoca G yraeso- -
nopozna

G Jinngm H a K kansnas waren- 6 000° o Bosamuero
CHUBHBI, NwHEHS 4226 A uH nu- (Karnenna),
HHA Kejie3a NOBOJILHO HHTER- -~ Connpe
CHBHEI. MHOrOYHCieHHBe K-

HUH MeTajdAoB. Jluaum Bopo-
pona crabeoT K xnaccy K.
Harencussa moiaoca G

K JIMHUE METAJIOB, B HaCTHOCTH 4 500° a Bononaca
H, K u 4226 A, nrTencuBHh, (AprTYp),
JIAHHM BOAOPOfia ‘MAJO 3aMerT- § Bausnenos
unl. Ilomoca G wuHTeHCHBHA. {Houtiyxc),
C nomxnacca K5 cranossites a Teavua (Aonpe-
BUJIAMIME [OJOCH [OIJOLe- Gapan)
nna okmen turana TiO :

M VHTencusELl moONOCH  morsiome- a Opnona (Berean-

HUsl OKHMCH THTaHAa M Jpyrux
MOJICKYJIAPHBX  COCMHERRI.
3aMeTHBl JIMHHH METanjloB, B
vactHocTH, H, K m 4226 A:
nonoca G cuaGeer. B cnexi-
pax JOATONEePHOANYCCKAX Iie-
pemerHbLIX THna 0 Kurta mme-
I0TCA JHHHH A3TyYeHHS BOJIO-
pona (obosmauenve Me)

2 000°—3 500°

reiise),
a Cropuuona
(AHTapec),
o Kuta (Mupa)
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Mdusuveckue 0coOEHHOCTH 3Be3[ CTAaHYT’ ocoComHO HAriAHBIMA,
ecau MBI BOCHOJb3YyeMCA TaK Ha3hIBAEMOR duazpammoii cnekTp —
ceerumocro. Ilo ee ropusomtampEoil ocm (pmc. 3, 4) orn0KeHH
CIeKTpaJbHEIe KIacchl, IO BepPTHKaJbHOIt — abCONOTHEIS 3BE3JIHEIO
BeMUYMHH, XapaKTepuaylollue CBETHMOCTb 3BE3JHI. Kaxnas sBesna,
B ToM uuciae m CoJiHIte, MOMKeT GBITH MOMEINEeHa TOIbKO B Oj{HY OIpe-
JeleHHY0 TOUKy Auarpammii. Msyuenue HECKOJIBKMX THICAT BBE3N

05 BD B5 AD_A5- FO F5 60 G5 KO Ks My _Ms

Y I ] | 1 | i LA 1 L i
w| ———
Ne— 7 |
-5k T———/ah
/Ib_
— I
0_ . a ’/]]I—
/“‘\/
>~ : w
TN
+5 N ” ] -
. . \ f
+ot D -
+/5 -
0 O T A N B S SRR A |

05 B0 B5 A0 A5 ROOFS G0 G5 KO K5 MO M5
. * Cnexmp

Puc. 3. Juarpasma TIepnumpysara — Peccena. Hocnemosatefnrocta: la-0—

ApualilI¥X CBePXFATAHTOB, Ia — APKAX CBEPXTMrasTos, lab — cpefHAX CBepX-

raragros, Ib— cnaGyx CBEPXTATaHTOB, 11 — ApKAX THraHTOSB, 111 — caabmix ro-

vantos, 1V — cybrarantos, V — raasgas nocaeRoBaTeNnbHoCcTh, VI — cyCrapim-
KoB, VII — GeJEIX KapauKoB.

0KA3a70, ITO HA AWArpaMme CHEKTP —— CBETHMOCTL 3BE3/BI pacno-
JaraloTCA B BUAe HemodeK, FPYNi, WM, KaK MX HA3BIDAIOT, «1I0CcIeNo-
sateisEOCcTeii». Hampmoit n3 [ocJlei0BaTeNbHOCTEH TpPUCBOEHO Oupe-
nenesHoe ofosHAueHHe, YKazaHHOe B IOAIUCH noj  AMArpaMMOoil.
Conane, HAODHMeP, JEKHT HA [TMABHOW T0CTeI0BATENLHOCTH (V), a
T09TH FOPW3OHTAJAbLHAA NPAMAA B BepxHeil 9acTH JHATPaMMBI (8 06-
JacTn GONBIIEX CBETHMOCTeit) OTMedaeT BETBb 3Be3Jl-CBeDXTUTaHTOB

{1a-0). TlpmEamIeKEOCTh 8Be3AR K TOH HIH EHOH NocaefoBaTeNb-
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HOCTH BMECTe C @@ CBETHMOCTBIO U CIIEKTPOM MONHOCTBIO XapPaKTepH-
syer dmauveckre cBoficTBa 3Be3nsl *). :

B  npeBHOCTE 3BE3sNAE CUMTANHCE HEHOABMIKEBIMH, durypu
cosBesnuil — HeusmeuubiMn. Onnaxo B mauame XVIII B. 6sut0 ob6ma-
PYyeHo, -4T0 HEeKOoTOpBle 3Besanl co BpeMed I'unnapxa (11 B- no m. 3.)
ABHO CMECTUJMCH II0 OTHOLIGHHUIO K IPDYTHM 3BeajiaM.
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Puc. 4 Pacnonoxenune HEKOTODRIX 8BE€3x Ha ARMarpaMme CHeKTD — CBETHMOCTh.

B macrosmee Bpema nBumikenne smean B NPOCTPAHCTBE ABIsETCH
CTPOTO  NIOKasaHHBIM (JaKTOM. OTO NBHKEHHE MOKHO O0HADYMKUTHL

*) Hogpo6ree cm. B kB.: Kyanamkoscrkmit II. I, CnpaBoYamK Jio-
Gureas acrpomomum.— M.: Hayra, 1974, c. 114. B panpmeiimenm HPH CCBUIKAX
HA BTy KHHTY MH GyheM [aBaTh TONBKO (PAMHIEIO aBTOPA M YKA3bIBATH
CTPAHHUIIEL,
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AByMs cmoco6amu: BO-NIEPBHIX, 110 BHAAMOMY CMEIICHHI0 OINHUX 3Be3NT
IO OTHOMIEHWI0 K APYrMM M, BO-BTODHIX, HO CHEKTPY SBe3/EL

Tak kak 3Bes/ibl 4YpesBHYaiino fajexu or 3eMin, BAIUMEIE CMe-
memm 3Bes Ha HeGecHoil cdepe HHYTOKHO MadBl U H3MEPAIOTCH

B-JydlleM clydae CeKyHaamu Ayrum 3a rof. Iloatomy, xors B3amMHOE
pacnoJoKeHHe 3Be3[ Ha HeGe MeIeHHO W3MEHAETCH, UCKAMKeHHS
SHAKOMEIX (HTYP CO3BE3AUWN CTAHYT 3aMETHHIME TOJIBKO depes Je-
cATKH ThCAY Jer. [lepemenienue ase3n Ha HebGecHOMH cd)epe o0Hapy-

muBaeTcA NpU cpaBHeHHH Qororpaduil 3BesTHOTO HeGa, CHeNAHHBIX -
¢ HHTepBaJOM B HECKOAbKO JeT.- Il0 M3MepeEHAM TAaKUX (OTOCHUM-

KOB MOKHO BHIUMCIHTH, 3HAfd PaccTOSHUE [0 BBE3MLI, € TaHZeHYU-
@AbHYH0 CKOPOCTb, TO €CTb CKOPOCTH B HANPABJISHHE, NePHeHIUKY~
JAPHOM K JYy9y 3PeHHHA, ‘

CnexTpajibEBil aHANMZ MO3BOJIAET HAHTH CKOPOCTH 3Be3JLI BIOIb
nywa spenua. Ilo npuanumy Honnepa — @u30 JuHEM B CHEKTpe
npubmmkaomeiica  3Bésgn  cMemanTca K PuoleToBOMY KOHNY, &
B cHeKTpe yaaiswomeiics — K KpacHoMy. Ilo Beawumme aroro cme-
IeHns Jerko BHUMCIMTE JAYyYesyio CKOpoCcTb 3Beadsl (1o ecTh ee
CKODOCTB BJIOJIbL JiyHa .8PeHNs).

3nana TdmreAnuaibayio V, u ayuesyio V., cRopoc'rn 3Be3JbI, MO~
HO BHIYHCJHTEL IOMHYI0 CKOPOCTL V 3Be3ibl OpH ee ABHKEHHH B IIPO-~
crparcree. O4eBUHO, YTO . :

V=7(V)2+ (V)%

Ilonusie cxopocTH 8BS H3MEPAIOTCH, KaK IPABHIO, AECATKAMA
gmwioMerpoB B cekyHny. Hame ColHme ¥ B 5TOM OTHONIEHMH HE
ABIAETCH HCKIOYeEMeM. BMecre ¢ mrameraMm H JAPYTMMH WIeHAMHA

ConHeuno#t cHCTeMBI OHO JABHJKETCA OTHOCHTENbHO GAMBKEX 3He3[

€O~ CKOPOCTBIO oOKoNo 20 ‘KM/¢, mpoieras B NPOCTPAHCTBE 84 CYTKHE
CBHIOe - MRAMHOHA Kuiaomerpos. IlyTs 3emin B MemaBe3JHOM npo-
CTpAaHCTBe, TAKHM 00pasoM, naoﬁpamae'rcx CIIOFKHONA cnnpaneoﬁpaa-
HOH KpHUBOI.

B Toit crppone HeGa, Kyma «retur» GolHeYHAs cHUCTeMa, 3BE3JHI
MeJUIeHHO Kaxk OBl paagsuraioTca mepen Hamd. llomo6HOe sABIeHne
MOMKHO HabmomaTh, DPHOAMKAACE K JIeCy, JEPEBbS KOTOPOro H3Jaln
KayKyTeA 06pasylomuMu CIOMEYI0 CTeHy.

XoTa cKOpOCTR '3Bes]] BechbMa BEJHKH, 0 B3amMHOM KaTacTpodn-
YeCKOM CTONKHOBEHUH 3Be3[| TOBODHTH HE MNPUXONUTCA — CIUIIKOM
IajieKH B3aMHBIE DPAacCTOAHUA 3Be3[ IO CPABHEHHIO C UX Tomeped-
gukamn. [l 5THX PACCTOAHHMN KHAOMETD — CIMIIKOM Majad efu-
HHLA AJIHHEL BMecTo Hee B 3Be3HON ACTPOHOMHH YIOTPEOIANOT:
ceero6oll 200, paBHEIN PACCTOAHMIO, KOTOPOe Jyd CBETA IIPOXONHT 3&

ron (9,46 - 1012 kM), napcer (mc), B 3,26 pasa Goabmmit CBeTOBOTO-

roga, n kuaonapcek (Kuc), paBHBIA THCAYe DHapceK. Ecam 3Be3pn
YMeHLIDUTE {0 PasMepoB OyIaBOYHBIX TOJXOBOK, TO B TAKOM MacmITa-
6e ogdy 3Besfly OT Apyroil Hafo yAAJUTh Ha JECATKM KHIOMETPOB.
B sroMm e macmrale cMeleHuMe 3Be3] 3a rOJJ; OymeT H3MepATHCH
BCEro JEeCATRAMH CAHTHMETPOB.
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ACTPOHOMHE YCTAHOBHIIA, 4TO, KPOME MOCTYHATEIbLHOFO ABEIKEHAA
‘B NPOCTPaHCTBE, 3BE3[bl TaKKe BPAINAIOTCH BOKPYT CBOMX oOcCeil. -

MBorue 3Besgn npm RaGNIONEHEHM B TeXeCKON pacHafaloTCs Ha
.ABe, CIHBAlOIMeCs AN HEBOODY;KEHHOTO Flasa B ONHY 3Beafy. Ta-
XHe 3Be3h HasnBaloTca Osolinbiuu 3meanamu. Hexoropnie us HUX
BHAHK C 3eMiIH HOYTH TOYHO FO ONHOMY HAINDPABIGHMIO, HO ITPH

"3TOM HAXOMATCH OT HAC HA BechMa DA3AUYHLIX PACCTOAHHAX M -Pusm-

MeCKH He CBA3AHM APYT ¢ apyroM. Mx masmBaloT onruueckumu

- O6oUiHLIMI 3BE3TaAMU.

Onpako MHOrde M3 JBOMHKIX 3Be3[l H Ha CAMOM jejle pacioio-’

“JKeHH B IPOCTPAHCTBe IO COCEACTBY APYr ¢ ApyroM. Bynyum -casan-
HHIMM B3aUMHEIM TATOTeHHeM, OHH OGPAIalOTCA BOKDPYTr CBOEro 06-
‘mero menTpa TsKecru (mam, Tounee, mentpa Macc). Taxme dmsmue-
-CKH  B3aMMOCBASAHHBIE 3Be3/(HBE NAapH HA3LBATCA PUIUUECKUML
.060linbIMUY 3BE3TAMY.

Ilpn HabnloneEnAX B TeNeCKON pasHONBETHBIE ABOMHLIE 3Besnu'
‘MHOTAa YAHBHTONLHO KPAaCHBHL Hapmo, onmako, uMeTs B BHAY, 4TO
APDKHE NRBeTa NBOHHHIX 3Be3]] BLIBBAHKE B OCHOBHOM He pPEaJbHLIM

paanmuBeM B 1BETOBOM COCTaBE WX HM3IY4YeHHSH, a CAOKHHIMH Cy(b-
OKTHBHHIMA OmMUOKAaMH, CBAJAHHLIMH C (PH3MOJAOTHIECKAMH ocoben-
BOCTAMA 3peHuA Habmogatend. (Cougox PasHONBETHHIX RBOMHBIX
:3seax npusenen B Ilpuaoxenun I1.)

Yem Gamsxe 3Be3sl APYT K APYTy UPH OJHEX M TeX e Maccax, -

“TeM KOpodYe Nepuoisl mX obpalleHUA BOKPYr o6Ilero nesTpa Macc.
‘B HeKoTOpHIX CTAYYASX ITH HEepHONH HM3MEpAITCA dYacaMH, B JpYy-
AHX — CTONCTHAAMH, ‘

Ecnu pgpoitmas 3meama of6nafaer miaHeTHOH cHCTEMOM, ¢ MOBEpX-
{HOCTH TAKHX IUTAHET MOMKHO cpasy Halmiofarh Ha Hefe mopazurensb-
Hoe apenume — aBa coxanal Ects :m ORHAKO, NJNaHETH BOKPYT
.sBean?

B macTosimee BpeMs Ha PTOT BONIPOC MOMKHO AaTh YTBepIATENb-
‘HH#t orser. Hexoropeie 3Beafs [ABMIKYTCA B IPOCTPAHCTBE L0 CJHOIK-
HLIM BOJIHOOGDA3HBIM KPUBHM. JTH 3Be3fBl NPUTArMBAlOT K cefe HX

~HeBUAMMEBIe CHYTHUKH, 3aCTABAAA 3Be3[y o6paIlRaThbCA BOKpYr ofuge-

..

0 ¢ HuMH meATpa Macc. Cpeu HeBUUMEHIX CIYTHHUKOB 3Be3f Haii-
JeHH Tella, MACCH KOTOPHIX CpPAaBHHMBI C Maccoll IIaHeT-THTAHTOB
“Connewnoit cmcreMbl. Mo)KHO AyMaTh, 4T0 B STHX CIYYafsX BOKPYT
‘pAga 3se3q o6HAPYHKeHH! MIAHETHBIE CHCTEMBI.

HexoTopeie JBOifiEBe 3SBe3[BI COCTOAT W3 TaKAX OXMaKkmx JApyr
‘K APYTY 3Beall, YTO- PA3NHIATHL MX B OTAEILHOCTH He yHaeTcA RAaKe
+C TIOMOIIBIO TEJeCKONa. B osToM cnydae DpUXOZMT HAa HOMONIb CIIEK-
“TpanbHEI aBaNH3.

Ecau aBe3fa nBoiiHasd, COCT&BJIHIOI]IHG oe 38-631151 oﬁpamaacb BO-

Kpyr ofmero meATpa Macc, To npubamxanorcs K HaM (1o ayuy ape-
‘HuA), To yRansorca -or Hac. [Ipu arom, mo mpmamumy Jlomrepa —
(Dnao, B HX CIEKTpax, HakJagpBaioiuxcA APYr Ha [pyra, Hepuomu-
"JeCKH DAs[BAMBAIOTCH CHEKTPAIbHEIE JUHUH, TAK KAK HpHU npubanike-
HEM K HaM OfHOHK 8Be3afH Apyras OT Hac yjausercdA. Pasymeercs, y
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ONUHOYHON 3Be3fsl NoRo6HOe = sBIeHMe He Halmwonaercd. 3Beamsl,.
ABOACTBEHHOCTh KOTOPHIX OOHADY)KHBAETCH CHEKTPAJBHBIM IYTeM,.
Ha3HIBAIOTCA CNEKTPAALHO-080UNBIMU 3BE3NAMA, ‘

Kpome pBoifiEpix 3Be3l, ecTh TpOitHEe M B0OOGHIe KparHvie 3Be3--
net. M B Takux cumcTemMax JBHJKeHHE 3Besf conepmae'rcn BOKpYyT™
obmiero -eaTpa Mdcce.

Ecnm B cucreme iBoitHOIT 3Be3ABl ILNIOCKOCTH opﬁm' GJmalm K ny—-
Yy 3peHHA, a 3Be3fBl AMEIOT DA3HYI0 CBETUMOCTH, TO MOTYT HACTYy--
DarTh MOMEHTH, KOT/ia IPH JBHIKEHHH BOKDPYT oﬁmero HeuTpa Mace
ofHa 3Beafia 3akpoer coboit mpyrywo. [laa semmoro mabmwopatens sro-
«3BE3J1HO0 3aTMeHHe» BHIpasuTcA B o6meM YMeHBIIEHAH OiecKa
neoiHoR 3Besnsl. OueBumHO, TaKkue H3MeHeHHA Olecka GygyT mepuo—
AM9eCKHA MOBTOPATHCH, 4TO MOKHO u300pasuth HA rpajgure (cM..
puc, 41). 3peannt mogo6HOro THHA HASHIBAIOTCH 3ATMEHHO-080UHbIMIL:
HIA 3ATMEHHLIMU NEPEMEHHLIMU 3BE3NAMMU.

WN3pecTrH mepeMenHble 8Be3[BI A PYTUX THNOB.

B saTMeHHB(X IepeMeHHHIX 3Be3[aX W3MeHeHHe OMeCKa BHI3BAHO-
onTHYeCKKEMH npuunHaMm (3arMeHMsMHu). Y JPYyruxX NepeMeH-

* HRIX 3Be3[ HX CBETHMOCTh, a CJEeJ0BATEIHHO, W ONeCK, HE O0CTAeTCH
¥enmsMeHHOX mo mpuumBaM ¢usumueckoro xapaxrepa. Cresyer
CKasaTh, YTO NEPeMEHHOCTH GJecka 3Be3[ He clefyeT IyTaTh C HX:
MepIjaHueM, KOTOPOe BHIBBAHO YMCTO 3eMHEIMH NpPHIHHAME (mmxce-
HUeM BO3AYIIHLIX Macc).

K umeny ¢pusmuecKBX NepeMeHHHIX 3BeaJl OTHOCATCA Ipemse-
BCEeTO TAK HasbiBaeMble yedeudsl. 3Besnnl dToro THHA TEPHONE-

| MeCKH TO pa3fyBalOTC — IpPA dTOM HX TeMIeparypa HOHUKaeTcd,—
TO CKHEMAKTCA, HECKOABKO IIPU ITOM paaorpenaﬂcb B cBasm ¢ sTHM:
HM3MEeHAEeTCH M MX BHAMMBIA OJeck.

. Ilepmogwrt umamemenns Grecka nedenp TECHO CBABAHLL ¢ HX CBO-
tumocTh0. Haiimg no mepuopy cBeruMocts Uedennbl U 3HAS €e BH--
IUMEIH  6IIeCK, JerKo BHIYMCAMTL PACCTOAHME [0 3TOH NepeMeHHON:

_ 3Be3nsl H, IuaBHOe, B0 O0beKTa, B KOTOpOM Iedempaa HAXORHUTCH..
IlonoGHbIE crocol ompeRelleHMA DACCTOAHHA N0 3Be3 BeChMa pac--
npocrpanen. [ledeunsl unorma HasHBalOT «MagraMy Bcexexnoit»,.
TaK KAk ¢ NX OOMOIMBIO MOMHO BHISCHHTH pacupejielleEHe 3BE3J
B OpPOCTPaHCTBE.

Ects 3Beapsi, mopobuo nedeniaM - TePHONATIECKA HM3MEHIOMHO-
cBoil GiecK, HO TOJBLKO B ropasno Gosee MemneHHOM TeMne. Takue
8BE3/(bl HA3LIBAIOT 00420MEpUOOUUECKUMU NEPEMEHHBIMU, TAK KaK
meprofsl u3MeHeHMA uX 6lecka IOXMAC H3MEPAIOTCA COTHAMMU CYTOK..

Y HeKOTOpHIX [epeMeHHEIX 3Be3| MYJNbCAIME COBEPIIAIOTCA /10~
BOJNILHO Xa0TWYHO, (e3 ABHLIX MpPH3HAKOB mepmoamusocTH. Mx Haswl--

" BAIOT HENPAGUAbHLIMU U NOAYRPACUALHVIMU NEPEMEHHBIMU 3BE3NAMM..

B macrosmee ppema ussectHo Gomee 30 000 mepemenHHX 3Be3f..
Mx usyuemue pacKpbiBaeT mepej HaMH MHOrHe CTOPOHHI (puamueckoii.
_IpHUPOJLI 3Be3]. : .

EcTh 8Besibl, KOTOphie 0Y¢HhL OHICTPO B PE3KO YBRIAYNBAOT CBOM
6xeck — AHA 34 R82 B JECATKH W COTHH TEICAY pas. 3areMm Gueck

2* , . 19.




~

TaKofi 3BE3TBl HAYMHAET YMEHBINATHCA, CHAYAJNA JOBOABHO OHICTPO,
& sateM o4eHb MemiIeHHO. CIYCTA HECROIBKO JeT 3Be3fla CTAHOBHTCH
OIATH TAaKOM jKe, Kakoii oHa ObiIa O BCIHIDKH MIN Aaxke ciaaGee.
HonoGurie aBeajsl monyumnm HABBAHWE HOGbIZ 3BE3[. PaHbmie my-
Majiu, 9T0 3T0 AEHCTBHTENLHO BHOBb HOABUBIIEECH, TO €CTh «3apo-
JAupmmecs» 3pesnbl. Ha caMoM felie Bee «HOBEIE» BBE3JB CYM{ECTBO-
BaJnx u I(O CBOEM- BCIBITHNKH. BOJIGO TOrO, nonoﬁnme BCOBIIIKH B Te-
JeHHe JKU3HE HOKOTOPHIX 8BE3J| NMOBTOPAIOTCA, HO-BUAMMOMY, MHOTO
pa3. Ilpn BemelmKe «HOBOH» HApY/KHBIe Ta3oBHIe CIOH 3Be3[bl CO
CKOPOCTBLIO (B THICAYH. KMJIOMETPOB B CEKYHAY H3BEPramTci B NpPO-
crpaHcrBo. C TeueHHeM BpeMEHM STH rashl PacceusaloTe B M-
3BE3HOM NIIPOCTPAHCTBE.

Hame Comnue . HPUHAICHAT K THCIY YCTOHYMBEIX 3Be3fll, KOTO-
PHIM He YrpOKalOT B3DhIBHI, CBONCTBEHHEIC HOBHIM 3BEe3faM.

IToce Bemsimex ocoGeHHO APKHX HOBHIX 3Beax (Tak HA3LIBAEMBIX
C8epIHOGHLT 3BE3N) o0pasyloTCA HCIONMHCKHe PA3pemkeMHbIC rasoBble
o6naKa («TyMaHHOCTH»), KOTOphie DACIIHPANITCA CO CKODPOCTHIO IO
2000 xM/c ¥ HHTEHCHBHO H3JIy4aiOT PaJHMOBOJHHL.

HoBble u cBepXHOBEI® 3Be3AH B HACTOALNEE BPEMA OTHOGAT K 1HC-
Ny B3PHIBHLIX NePeMeHHHRIX 3Be3d (B OTAMYHE OF RYALCUPYIOWUT
nmepeMeHHHIX — nedens, AOJronepuoRUYecKUX, HEHPABHMABHBIX H [O-
JynpaBuabHENX). llo-BUAMMOMY, B3pHIBHEIG NPOLECCH CBOACTBEHHBI
MHOTHM 3Be3[iaM, B dactHocT#, i HameMy CoaHny, Ha HmOBepXHOCTH
H B aTMocdlepe KOTOpOrO BpeMsA OT BpeMeHH HAGAIONAIONCA COAHEY-
Hble ecnbliuky — Haubolee 3aMeTHOE NPONBICHUE COTHEUHOM AKTHB-
Hoctu. Y HeKoTopeix spe3n (mampumep, Tuma 3sesusl UV HKura)
BCHBIUKYN HACTOJNBKO MOIHBEI, YTO HpH 3TOM o0mui GJecK 3Be3[H
BAMETHO MeHseTCA 3a HEeCKOJNbKO [eCATKOB CeKyHA. IIpuumHbl aTHX
BSPHIBHEIX ABICHUAA MOKA He ACHBI, HO YCTAHOBIEHO, 4YTO «3BE3[HBIE
B3PBIBBI» MOIyT 6BITH BeCchbMa Pa3IAYHEH HIO 9HEProBBIICJIEHHUIO ~— OT
B3PRIBOB THIA COJHEYHBHIX BCOBINIEK, IOPH KOTOPBIX o00muii- Giaeck.
3Be3abl NPAKTHYECKH He MEHAETCHA, [0 BCHBIIIEK HOBHIX M CBePXHO-
BEIX 2Beafi, IIPX KOTOPHIX BEJeaserca sHeprus no 10°° opr. Bee ames-
IBl, 3aMeTHO MeHAIOIIHe oOmuil GlecKk B MOMEHT NDOUCXONAIIME B
ux aTMoc(epax B3DHIBOB, O00BeAHAIOT B KIacC B3DPHIBHHIX NepeM@l-
HEIX 3Be3f.

IIpu BCHBIMIKE CBEPXHOBOH 8Be3[bl 32 HECKOJIBKO MECAIeB OHA
M3AY4YaeT CTOABKO jKe dHeprum, cKoiabko CosHIlE 3a HECKOIBKO MHJ-
amappos Jer! Ilo coBpeMeHHBIM OpefcTaBAeHMAM HCTOYHHKOM TaKOTO
CBEPXMOLIHOrO dHeProBhIAENEeHHS CIYUT KaTacrpodmueckoe ciarTHe
3Beafibl. PacyeThl HOKASKBAIOT, YTO B IIPOHECCEe DBOIIONUU HEKOTOPHIX
3Be3[ B MX HeApaXx MOTYT BO3HAKHYTh (HO HeoOA3aTEIABHO BO3-
BUKajoT!) yclloBHA, HapymaiOmue paBHOBecHe 3Besfbl. Bumumo, oc-
HOBHYIO- DOJIb TIPH STOM MIpPAIOT IOTEPH SHEPTHMH 3BE3XOfl Ha H3yde-
HHUe HeATpPUHO — MeJbYANIINX 3IeMeHTADHBIX YaCTUI[ BellleCTBA, HE
Hecymux B cele siexTpuueckoro sapaja. Ilepex BcoBImKo# Axpo
CBepXHOBoi1 3Be3isl mMmeer miotHocth 107 r/cmM® u TeMmeparypy
B HECKOJBKO MIJLIMAPAOB TrPajycoB. B 3ToT MOMeHT B pesyJbTaTe
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©0cOGRIX AMEPHKX peaKmuil W HaYWHAETCA PE3KaA yTedKa HEATPUHO.
BBesga coagaer BHYTph ceGf nofa0HO KapTOYHOMY JOMHKY, NpHYeM
'9TOT Npomecc CNajia WAM B3DPHIBA 3aHUMAeT BCEr0 HECKOIBKO COTHIX
JoJieif CeKYyHJBI.

Horna, cixaBImECh, AApO 3Beamsl mocturaer miotHoctm 10 r/cm®
7 rtemueparyps 200 MuaauapproB rpagycos, B 006oimouKe, OKPY-
-Kaouei  AAPO, BO3HNKAST B3PLIBHAS PEAKINs BHICOPAHMA KHCIOpONa
u yraepoga. CBepxMoIHAA YRapHAA B3PHIBHAA BOJNHA YBJIEKaeT 3a
coboit wacTh 06GOIOYKE 3Be3AH, M B PTOT MOMEHT MBI HabmiopaeM

¢ 3eMI¥ BCHHIIKY ¢BOPXHOBOM.

BosMo:XHE ABa BapuaHTa. EcIm Macca fifpa sBe3fbl MeHbme 2,5
Macent Conmma, TO B pesyabTaTe B3pHIBA CBEPXHOBOH AJpa jHeie3a
M APYTAX TAMENLIX DIeMEeHTOB PAcmafaloTca Ha NPOTOHH M HEHTpO-
HH ¢ DOCAeRYIOIIEM NpeBpameHHeM (3a CYeT PeaKIU| ¢ BIAEKTPOoHa-
ME) BCeX DDOTOHOB B HeiiTpoHH. Tak BOBHHKAIOT HeUTpPOHHblE
3BE3/[Hl, CYyHNIeCTBOBAHHME KOTODHIX GblTo Ipefckasamo eme B 1934 r.

Ecnm e Macca ANPA 3BE3[Ibl 6oapme 2,5 maccst Counnma, T0
B3DHIB 3Be3[bi OPUBOJUT K 00pa30BaHMI0O TAK HA3bIBAEMOH «4epHOi
JHIPEDY, OTH TEOPETHYGEKHe CXeMEI MOATBeDHKAI0TCA (PaKTaMu.

" B asrycre 1967 r. HeoKupaHEO ¢ TOMONIBI panno'renecxonim
6LUTM OTKPHITH CTPAaHHEI® HCTOYBMKA paJHMOHM3NyYeHUs, HA3BAHHHIO
nyavcapasu. VIHTeHCHBHOCTh UX H3NTydYeHHA Konebierca ¢ OYeHb He-
GoxpuEm mepuoyioM, B cpenueM GamakuM k 0,75 c. Ilpm stom cambri
Gonpmok W3 MABECTHHIX TepHONOB paBeH 4,8 c, a HamMeHpmHil —
0,033 c. XapaKkTepHo, 4T0 B HeKOTODHIX CIyuaax KoiebGamus maxyde-
H@A 38XBATHIBAIOT U yALTPAPUONETOBLIE M BHAMMBIA IAa30M YYACTKU
DHEKTPOMATHHTHOTO CIeKTpa, PaccrosHmsa g0 myabcapoB (MX HhIHE

maBecTHO Gonee mByxcor) nemar B npexeaax ot 100 mo 25000 cee- .
_ TOBBHIX JeT, TO €CTh BCe W3BECTHHE HhIHe OYJILCAPH HAXOAATCA B

Ipepenax Hamieil 3Be3 HOME cucremsl — [azaxTuru. :

HopasurensHa cTaGUIABHOCTL NEPHOMOB NYJIBCAPOB: Ha TPOTHNe
My, HaOpEMep, NOMYTONA OHU COXPABAITCA ¢ TouHocThIO Mo 1072 c.
3aMeTEM, 9TO AMIUIATYJA KOMéGaBMii H3TyYeHHA NylNbCapoB M HX
Gnegy- W ocraiTcA TocroAREEIMA. OHH MeHAITCA, OpUueM Hempa-
BEgi@eeM oGpasom. VIHOraa Ha HECKOJBKO MECAIEB IYJNbCap HCYe3aer
MHHX Habmogaresed, uTo6H 3aTeM BHOBb NMOABHTLCA B I0Je
3peNMA PAKMOTENECKOBMOB WA [PYTUX UPHEMENKOB M3IyIeHUA. B ne-
“KOTODHX ' CIYY3AX SAPSTEOTPHEDPOBAHO CHCTOMARNTECKOE INOCTENEHHOe
yMeHpMeHHe cpefiero Olecka Nyabcapa, Wi BePoOATHO, CBA3AHO

€ KAKUMH-TO €ro 93BOJIONUOHHBIMH HIMONARRAME.: 3ato Hepuoanl

" NIyJbCApOB CO BpeMeHeM YBeIMYHBAITCH, OB M ONeNL MeJIeHHO.
Cyns mo pafy NpPU3HAKOB, CPOK IPeOHBANNA 3BO3AH B COCTOAHUM
myabcapa He TpeBHITAeT HECKOJABKUX MumrmoHos jer. Orciopa ciae-
Ayer, uro HaGmofaeMble HbIHE MYJTBCAPH — OOBEKTH MOIOBIE. Ham-
.;poe reicauenerne B lajaxktuke o6pasyloTcA OT OJHOTO [0 JecATH
nyabcapos. «BHBMEX», WM «3acTHBMAX», myabcapo B I'azaxruxe
-JFOEO GBITH B THICAYH pa3 Goxpmie, YeM NYJLCAPOB AKTHBHBIX, HEI-
He meiicTBYIOMHX, o )
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Mo coBpeMeHHHIM HpeJCTABIEHHAM MYALCADH — BTO HEHTPORHEE
8Be3[IHl, NONEPeYHHKH KOTOPHX Oamska K 20—40 KM, a mIOTHOCTH
HeBooOpaammo Besuka (mopaaka 10'2 r/cm®). Teopemqecxne pacue-

THl IIOKA3BIBAIOT, 4TO ' neﬁ'rpormue 3Be3/Ibl - TOJIKHBI OYEHb GHCTPO,

(frecxonpKo 060p0TOB B CeKyHIy) BpaIlaTbCs BOKDYT ocH U o6ramarh
MOIMHBIM COOCTBEHHBIM MArHHTHBIM [OJeM (HANPAKEHHOCTb MOPAAKA,
Mn.mmapna apcren!)

He noxyMaiire, uto xore6anusa HeBHIMMOro H3Xy4YeHHs HeATpoH-
HEIX 3Be3]l BHI3BAHO, KAK Yy HedeH], HX IyIbCAT[MAMH. prmna TYT
HECKOJBKO CIOMKHee.

IIpencraBeTe cefe, YTO MATHUTHAA OCh HEATPOHHOH 3Beafsl (T. e.
npAMasg, UPOXONAINAH 4epe3 e¢ MArHUTHBIe [ONMIOCHI) He COBOARaeT
€ OChIO ee BpAIeHHA, a, CKAaKeM, NMePUeH[UKYJApHA K Heil. o ne-
KOTOPHIM TEOpeTHHEeCKHM cOOOpa’KeHUAM, OCHOBHOH MOTOK pagunons-
JNy9eHUsA 8Be3[bl 3aKNOYEH BHYTPM HEKOTOPOH KOHHMYECKOH mOBEpX-
HOCTH ¢ IEHTPOM B HEHTpe 3Be3[bl U OCbl0, cOBIAjaNilell ¢ ee Mar-
HHUTHO# ockio. ‘¥lHavye TOBOpA, HA 3KBAaTOpPe HEHTPOHHOA 3BE3[H €CThb
axTuBHad o0jacTh («ropsuee HATHO»), KOTOpOe, MOXOOHO IPOIKEKTO-
Py, HOCELIAeT PARMONYY B MPOCTPAHCTBO. Eciau 3eMHO# HaGmopareias
PAaCIOIO’Ked B OKBATOPMANBbHOH NAOCKOCTE HEATPOHHOH 3Be3dbl, TO
npu ec BpallleHNU PafUOIyd, WOAOOHO Jydy BpalNaiomerocA Magwa,
nmepuoauyecKkd Oyaer «ocBemiath» HaGmiofmartensd. B rakme MoMeHTHL
pajuoMsayueHue HEHTPOHHOH B3Be3NBl BBHINIANUT MAaKCHMAJLHBLIM,

a nepuop KoaeGaHUit ee HM3MydYeHUHA, -OYSBUAHO, COBHAJAET ¢ NEpHO-

).(OM BpalleHHA 3Be3[ibl- BOKDYT OCH.

Xors onncaHHAA «MAAKOBAAY MOAENb uy:mcapa HBIHE BGCBMa no~

myJasApHEa, MHOTOe B Heil ocTaeTca HedAcHeIM. B wacrmocrh, aas o6bac-
HeHHMsA «PEHTTeHOBCKUX» HYJAbCApoB (T. €. TeX HyJbCapoB, ¥ KOTOPHIX

HePHOIMYECKA MEHAEeTCA HUX PeHTTreHOBCKOEe uanyqenne) ﬂpﬂXOIIHTOR ‘

TpeJIoNaraTh, '9T0 HA NPOTHKEHMH MUJIHOHOB jler He#iTpoRHAA
sBesfa paloraer KaKk MONIHBIE YCKODHTEeNb 3JIeMEHTADHBIX YACTHIL,
a 3TO, B CBOI0 OuYepedb, HYXkAaercd B o0bAcmenuu. EcTts um apyrue
TPYAHOCTH, MOKA He NPEOJONeHHLIe TeopeTHKaMd. BosmomxkHo, dTO
npoueccs B OyJIbCapax ropasfo ciloHee, 1eM Ml ux cebe ceromma
npeficTaBIAEM.

ITpumepoM STOrO MOTYT CIHYKHUTH «CGOM» B CTPOTO nepnommecxmr

KoIeGaHMAX M3IY4YeHHA NyabcapoB. Takwe CRAUKo0OpasHhie wuaMe-
HeHHUA INepHOJAa BEChbMA8 HeBEeJIHKH H COCTABAANT MWUIHONHBIE ero
JIONTH, HO OHM. cymecrsyworT u Tpelyior cOobacrenna. Ilpumtocs mpu-
AyMaThb Heoﬁu‘mylo" THROTE3yY O «3Be3fOTPACeHHAX». KEe aBTOpLE
" Opeamosaraior, 4To HeRATPOHHBIC 3Be3[bl UMEIT TBEPAYIO KODY, KO-
TOpas, Kak ¥ caMa 3seafa mpu ee ObICTpOM BpameHnm, npuobperaer

(bopMy -CHAIOCHYTOr0 Mapa (ceponnma). I‘onopa TOYHee, CTPOGHU® .

HeI/ITpOHHOK 3Be3/1bl CJIOMCTOo®e. CaMLIH BHEIIHUHR CJIOI/I, OTBETCTBEHHBIA
8a M3JIy4YeHUe 3Be3[bl, COCTOHT A3 TIOTHOR MIA3MBL I‘JIyG?Ke pac-

HoNoeHa emie Gojee MIOTHAA TBepAAA 06ONOUKA, MPOYHOCTH KOTO- -

poit ropaspo Goxsmie mpounoctm MoGoit cramu. Hak ato Hm yauBm-
TeJAbHO, HO INpH IJIOTHOCTH BJIEKTPOHHO-AfIEPHOH NJAa3Mbl BHIIE
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10 r/cMm® oHa mepexofET B 0C060e KPHCTANIHYECKOS COCTOAHHE C
QYeHL BHCOKOH TeMIeparypoi nnasjieBusd.

"~ Ilom “reepnoi KOpOH HAXOXATCA CJIOH, e BemecTBO HelTpoRHOR
8Be3[s] HAHOMHMHAET CBEPXTOKYIYI0 W CBEePXOPOBORAIIYI0 KHAKOCTD.
Haxonen, caMple rIyOBHHBIE, NEHTPAJbHEE 00IacTH HEHTPOHHOK
sBesqsl EMelorT HioTHocTh 10'® r/cM® W TeMmeparypy NMOpARKA Mui-
amapna rpagycos. KpoMe mefiTpoHOB M 3JEKTPOHOB 31ech NPHCYT-
CTBYIOT TaKMe H TAKHe Ta’Kejble DIeMEHTAaDHBE® YACTHOH KaK I'u-
neponn. Korja ¢ yMeHbIIeHHeM IEPHONa BpamleHHA NyAbCAPA YMEHb-
IAeTCA erQ CINICHYTOCTb, HA TAKOTO Pojia M3MEHEHHA TBEPAAd Kopa
pearupyeT He IOCTeIleHHO, & CKaukooOpasHo. Pacupamyasch pHBKa-
MH, TBepJaA KOpa IyJAbCapa HOPOKJAET «3BEe3[OTPACEHHA», KOTOpHE
. ¥ CKa3HBaOTCA B «c60AX» HEPHOJA IyIbCApOB.-

3aMeTEM, uTO €CH BeMHOl HafualofaTeih Ae HAXONHTCA BOamMan
PKBATOPHAJIBLHON INIOCKOCTH BpAIAOMelicA HEATPOHHOH 3Be3fH, TO
Taxas 3peaja ¥ He npossur ce6x kaxk mynncap. [eficTeerennHo, u3-
BeCTHH OCTATKH ORIBIIAX . CBEPXHOBHIX 3Be3fl (rasoBmie ofnaxa),
B KOTODHX NYJALCADH He HafiieHH. OToT (AKT CBH/ETENLCTBYET
‘B NOAB3Y «MAAKOROH» TMIOTE3HI, KOTOPAS NP BCEX CBOMX HEJOCTAT-
Kax Bce Ke, BOPOATHO, OTPasuia IMABHEE pealNbHHE 0COGEHHOCTH
IYALCAPOH.

. Haxosa 65 HH 6hlia HCTHHHAA OPAPOAA UYJIbCApOB, OHH IPOAB-
X107 ceba KAK HCKIOYATENBHO TOYHHE ¢KOCMHUECKEe YACH», CBOe-
obpasable AATYHKE BpeMeHH. ACTPOHOMM  YiKe BOCHONH30BANHCH
DTHM CBOHCTBOM HYJbCApoB, HCIONLBYA X JJNA M3YIeHHA BpaIleHAN
Bemsn, ee OPOHTAIBHOTO [IBMKEHNA, MPOBEPKH PABNMTHHX ITANOHOB
BpeMeHH. ’ ;

PaccMoTpuM Temeph ciyuaH, KOTa B3PBIBAETCHA BeCbMa TsiKedad
3Besfa ¢ Maccoil, Gosee uem B 2,5 pasa mnpessimaiomeii mMaccy Conm-
pa. B sroM cayvae npu HapylneHHHM paBHOBechA 3Besfia Oyner Kakr
65 pasnaBieHa Maccoil cBoux BepxHmX cioes. Ilpomsoiifier xaracTpo-
JuuecKoe TPABMTANHOHHO® CHKATHE MM, KK TOBOPAT acrpodusuxm,
«TpaBATANMOBHMI Kojuiancy. IIpu aToM mpomsoiAyT COGHITHA, HCTOM-
KOBaHHe KOTODHX faeT Teopus ormoeutenpHocTn, IloscHum xparko,
© ueM YJeT pedyb. _ )

Jas Ka)pgoro KOCMHYECKOTO Teja CYIeCTBYeT TAK Ha3nBaeMas
BTOpasf KOCMEYECKAsi CKOPOCTH, OmpenenseMan QopMynoi vii=V 2aR,
The G — YCKOPeHHe CHJB TAMKeCTH Ha NOBepxHocTE Texa m R —ero
paamye. Jaa Semam vy=11,2 kM/c. D10 Ta MMEMMANBHAS, «Iapa-
GoamuecKas» CKOPOCTh, IPH JCCTHKEHHM KOTOpO# KOCMHIECKHH Jje-
TaTeJApHBI ANMapaT CMOMeT OTOPBAThCA OT 3eMIM W OTHPABUTHCA
B Mexnaamermuit moser. llpm wmempmeit cxopoctm (ot 7,9 mo
11,2 xM/c) oH HeH30eKHO OCTA@HETCA MWCKYCCTBEHHBIM CIYTHEKOM
Bemin. 3amerny, uro aag Coanna vy =700 xm/c.

IIpencrasuM cebe Temepb, 4TO, coxpaHasa Maccy. M, sBesng - xa-
TacrpoduuecKy cxrmEMaeTcsA. Toraa yckopeHEne Ha NOBEPXHOCTH 3Bed-

Jul @ = I—E,— (rme f - mocroAHHAA TATOTEHHA) CTPEMHTENBHO PACTeT,
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e

a BMECTe ¢ HHM DAaCTEeT M BTOPafg KOCMHUECKas CKOPOCTH =V "2aR=

M, . X
= Vz zﬁ' Teope'mqecxn rosopa, MOKeTr HACTYNIMTh MOMEHT, KOrjpa

v craHeT paBHOil ckopoctn cBeta ¢ (300000 xm/c). Kar mokasmaror
pacueTsl, 3TO HACTYNHMT TOrfia, KOTAA pPajHyC CHKUMAIOLIErocsa Tela
(3Beapmbl) cTaHeT DAaBHEIM €r0 TaK HA3KBAEMOMY TPAaBUTALMOHHOMY

2fM . .
paguycy "s= —3. lan Coxmma r,=3 KM, m Tpa 3TOM CpepHAm .

naoraocrs Connna’ omkna cocrasiaars 10'% t/em®, wro B 10- pas
MPEBOCXOUT ILIOTHOCTh ATOMHOTO AApa. ° ‘

IHpomonxas cxumaThcs majnee, 3Besda, KaK FOBOPAT, Yiljer NOJ
€BOHl IPaBUTAIMOEHBIA pajmyc, T. €. ee PagUyC CTAaHET MeHbINe Iy
Haa onucamusa panbRedmux coOBITHH KIacCHYECKas HEPENATHBHCT-
cKafg (usuka He ropurca. Teopus e OTHOCHTEIBHOCTH MPHBOXKMT
K BHIBOJIaM CTOJIb Ke NOCTOBEPHEIM, CKOIb M NapafoKcaibHbM, [iaB-
Hble M3 HHX 3AKIIOYAIOTCA B CIEAYIOLIEM. ’ :

Haxr m3BectTHO, ¢ TQUKM 3PEHUSA TEOPUH OTHOCHTEIBHOCTH HE CYy-
IeCTBYEeT KAKOro-TO €RMHOTO A BCeX To4eK BcenenHOR ogmHAKOBO-
FO «MHpPOBOro» BpeMeHn. B kammoi cmcteMe KOOpDAHHAT BpeMs TevueT
no-ceoeMy. Ecau npeacraputh ceGe HaGmofarens, HaxXojsllerocAd Ha&
‘TI0BEPXHOCTH CHAafalolleiics, «KOJJIaNcHpylolleii» 3Be3fbl, TO CHaTHe
€e IOYTH B «TOYKY» HPOM3OHNRET 82 Kakue-HUOYNb HECKOABKO CEKYHJ.
Ho Tak coOwmTms OymyT pasBMBaTLCA JHAIIL B €r0, KAaK TOBOPAT,
«COIIyTCTBYIOIEH» CHCTeMe KOOpAWHAT. BremrHmii e, CKameM, 3eM-
Holf, HaGmionarenb YBUAUT COBCEM HHOe. :

Hnn mero kommanc 3seafsl GyJeT HPOMCXOAWTH cHAdYAda ORICTPO, -
a 3aTeM Bce MeAJIeHHee W MeJJIeHHEEe, ACHMITOTHYECKH NPHOIMIKAACD -
K TOMY pPOKOBOMY MOMEHTY, KOT/la Pajguyc 3Be3[bl CTAHET DABHEIM Iy
CoGcTBeHHO, 3TOT0 MOMEHTA BoOGpaaeMslii 3eMHOI HabmOfaTens HH-
KOr[a He YBHIHT, TAK KAK OT HAYajda KOJJAAnca Ji0 [JOCTH:HeHHA
FPABATAIlMOHHOr0 pajiyca MJOMKHA [0 ero gacaM OpoiTs
BEYHOCTE!

CoaBmasca BHYTph ce0f MacCUBHAA B30pBaBIIasAcA 3Be3fa mpe-
BpalaeTcs B TAK HA3HBAaeMYI0 «UYEPHYI0 [HIPY», HIH «KoJJIamcap».
Korga oHa «yiiileT HOx rpaBUTAIMOHHEIA pajguyc», ee H3IydeHHe [0
HAC MOHTH He CMOMKeT: Befb TOIAA Uy CTAROBHTCA OOJBIIE C, a CBEpX-
CBETOBHIX - CKOPOCTEH IO TEOPHH OTHOCHTEJBHOCTH He CYIHeCTBYerT.
EnuscTBeHHO, 49€M «YepHAZ [BIpa» -CMOMKET NPOABUTHL celdA,— 5T0
CBOMM TPaBHTANWOHHHEM (HAM SIEKTPOCTATHUECKUM) mojieM.  Eciam
mpu 9ToM BOAH3M Hee HAXOJUTCHA rasoBoe BpamaomeecA ofrako u
ero 9acTHIB NAJAIOT HA (UYEPHYI0 AKPY», Kak OB 3acachBaACh e,
To TaKoe o0JaKo (TaK IOKa3kIBAIOT pacueT) npumobperaer Gopmy
HUCKA W HAYHHAET JOCTATOYHO =~ MOLIHO W3IYyYaTh PEHTTeHOBCKHO
ay4u. o

Orciofia cienyer, uro IO KpailHell Mepe HEKOTOphHle M3 KOCMHUUYE-
CKHX PeHTTeHOBCKHX MCTOYHUKOB HM3IyYeHHA MOTYT OBITH ra3oBbIMU
o6IaKaMy, HCUBITHBAIOIIUMY AKKPENHEIO («IajeHne») Ha pANOM pac-
mOJIO/KEBHYH «YepHyl AHpy». Hcrar:m cKasaTb, TeMmeparypa. raso-
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BOFO JIMCKA, B3aCACHIBAEMOrO ¢YepHOH ABIPOY, OUeHb BBICOKA — IO~
PAJKA HECKONBKMX AECATKOB MULIMOHOB rpajaycos! IR
HpoMe Maccet (a ciefoBaTenbHO, M COGCTBEHHOTO T'PABHTALIMOH-

'HOTQ TIOJIA) «dYepHAA ABIPA» ACNKHA COXPAHHTH dJNeKTPHUECKMil 3apaf

A BpalUATeNbHHIH MOMOHT C)KaBIleiics 8Be3[ sl (eciH, KOHEYHO, OHA
aTUMH KauecTBaMu obaapmana). [laa cayvyas saeRTpHUeCKM B3aprAKeH-
HOM KO/JIANCHpPYIOIeil Macchi HpPOM3BefeHH pacuethl, HPHBORAIIHE
K coBepmenHo (anracrmueckuM BeiBofaM. OKasmiBaeTcs, B 9TOM CIy-
yge ymeqmas [OA TPABHTAIMOHHHIA pajgEyc 3Be3fa CHEMAETCA He

JI0 HYJAA, & A0 HEKOTOpOro mpefiesia, HEMHOTO MEHBINEro Ty, 8 3aTeM

CHOBa HAYMHAOT PACHIAPATHCA, HO ... B Apyroit Bcememmoit! Cro-
POHHUKHA TAaKOH TEOPeTHYECKOH CXeMbl HOJaraioT, YTO KpoMe «HAMIeH»
Bcenennoit ecTh MHOMECTBO APYTAX IPOCTPAHCTB, OTHAEAEHHHBIX IpyT

. oT apyra GeckoHeuHO GOJXbMMME NpOMeRyTKaME BpeMenu. Vcuesmys

u3 rameit BceslerHoit HaBcerga, caBImagca [0 Hpefesa dJeKT-
pHYeCKH 3apAKeHHAH B3Besfa MOKeT HOABHTHCA B IPOCTPaH-
crBe npyroii Bcenemmoit way «Gemas fpipa», T. e. KAk HEOOHYHEIMA
pacmmpsommiica 00BeRT. '

Bce aTH ROBHIE MeH TPYJAHO YCBAMBAWTCA HpH HepBOM u GerioM

3HAKOMCTBE. H03TOMy fi pEKOMEHJIYIO TeM, KTO NMHI 3auHTepecoBaicH,

npountars uaTepecEyl KEury: IIxmosckmit M. C. 3seapur: Mx
poxpenne, #usHb H cMepth.— 2-e #3f.— M.: Hayxa, 1977, a raxsKe
sucrynaesns H. C. Happamesa Ba NMCKyccHH 0 BHE3eMHLIX IUBH-
smzanuax B Bopakase (COopuuk -«IIpo6mema CETI».— M.: Mup,
1975 r. ¢. 166—173). :

B remubie 3mMBHme HOuM B c03Be3fuH Teabma Jerko 3aMeTHTHh
MaJeHbKYI0 TECHYIO Ipynmy H3 mecTH cilabo cBeTANIuXcA 3Be3ftOYex.
1o — 38ed0n0e cronaenue Ilmemnsl, mmorjla Ha3biBaeMoe y Hac B
crpage Croskapamn. B TeJeCKOIl CKOIJICHHe BHITIAAAMT OoJiee MEOTO-
qucHeHHHM H BRIOYaeT B ce6s Goiee corHu 3Be3n. Bce aTu 3Beapnt
He TONILKO HA mele, HO M B NpoCTpPaHCTBe OIU3KM [PYr K APYTY M
CcBAZAHBI Meskay cofofi CHIaMu B3aMMHOTO NPHTHMEHHS. v

TakuM 06pasoM, B OTAMYEE OT CO3Be3[IWii, MPENCTaBIAIIIUX CO-
6ol BupuMble HA Hefe rPYNNMPOBKM Ha CAMOM Jiejle BeCbMa JaJeKAX
APYr OT Apyra 8Be3l, 3Be3JIBbEe CKONJIEHHUA ABIAKLTCH
dm3uuecKHn CBA3AHHHMH B3aMMHHM THATOTeHHEM
00BbeAMNHEHUAME 3Be3 . )

. 3Be3jHble CKOIIEBHS, HO MMEIINMe NPABEIBHKX OdYepTaHHH, Ha-
SEIBAIOT DPACCEAHMbIMU 36e30HbIMU cronaehiamu. CocTaBisgiomiue HX
JeCATKE HAW COTHH 3Be3 GecnopAfoOYHO pa3GpocaHH Ha HEGOIBIIOM
yuacTke meGa. VIMeHHO K TakoMy THOY BBEB[HBIX CKOIUIEHWH OTHO-
carca Ilnesamsl. .

Wnoit BHEINHHIT BUJ MMEIOT Waposdle 36e3dnbie ckonaehus. OHu
COepHKAT COTHH THICAY 3Besd. K IeHTPY IIApOBOTO 3Be3fHOIO CKOM-

JIeHUS KOJUYECTBO 3Be3X yBeIMINBAECTCHA HACTOIALKO, 4YTO OHH CaAU~

BAIOTCA B CIJIONIHO® CHAHUE.
Ilo cBomM® MeficTBUTENLHHIM pasMepaM IIAPOBLIC 3Be3/(HBIE CKOI-
JIleHHA BO MHOTO -PA3 NPEBOCXORAT PACCeAHHBI® 8Be3[HEE CKONVIEHMUS.
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JmaMeTpH MHOrAX mIApOBHIX 8BesOHHX CKOILICHMIT H3MEepAIOTCS
_ ABYMA-TPeMA COTHAMH CBETOBHIX JeT, TOTAQ KaK CpejHUe MOIepeu-
HUKA DACCeAHHBIX. 3BE3NHHX CKOINIEHHA COCTABAAIOT BCEro JMIND
OJMH-IIBA JEeCATKA CBETOBEIX JeT. ' .

B Hacrosmee BpeMa GTKPHITO I H3yYeHO GoNee THICAYM paccesH-
BEX 1 Goiee COTHM MIapOBHX 3Be3NHbX cKomuaenmit. VI Te nm xpyrme
8Be3[[HBHIe CKOLVIEHUA TepeMeINaloTcsi B HPOCTPAHCTBE KAK JUHOe
nejuoe. ‘ .

HOpocrpancrso memnuy ssesmamm ge aGcomoTHo mycro. Omo 3a-
TONHEHQ 4YPesBHYAfiHO paspeieHHHIME O0NaKaMd OHJA ¥ rasa,
00pasyiomumMu, MO TePMHHGJIOTHA ACTPOHOMOB, Mexcage3dnyro dugp-
dysnyro marepuro, - .

Orpomusie MemaBesfHbie 06JaKa M3 CBETAIMXCA paspesKeHHBIX
Ta30B ¥ OBIIM TONYYHNH HA3BAHHE CBETAHX AUPPYsHHIX TyMamHO-
creif. X TUNMYENIM DpefcTaBATENeM ABIAETCA APKAA TYMAEHOCTH
B coasesguu Opuoma, xopomo Bupumas naxe B Gumokab. ['asel, ee
06pasyionue, CBeTATCA XONOAHEIM CBETOM, TEPEH3Iydam CBOT CO-
celHEX ropsuux 3pess. Takum o0pasoM, cBeueHHe Fa30BHIX TYMaH-
HOCTeH eCTh JIOMAHeCHeHLHd, HPOABICHHE KOTOPOH HaGaIOfaeTcs
H B KOMeTax. .

B cocraB cBetanix 1uddysmEbIXx razoBHX TYMaHHOCTel BXOAAT
TIaBHEIM 00pasoM BOROPON, KHCHODON, réiuil @ asor. Ilomepewnmmru
TYMaHHOCTel M3MEDAWTCA IeCATKAMM, @ MROTA3a H COTHAMH CBETO~
Bux Jer. Ilogo6uo Komeram — u pame ¢ eme GO6ABITUM -TPaBOM —
Me)K3BesJIHble Ta3oBble TYMaHHOCTA MOTYT OHITH HA3BAHBI ¢BHXWMBIM -
HUYTO», TAK KAK IVIOTHOCTh HX BeI[ECTBA B MHJLIMADALI . pa3 MeHb-
Iie IJIOTHOCTH. KOMHATHOTO BO3fyxa. Takas BHICOKas cTemeHb paa-
PeAeHHOCTH JJIsl 3eMHOM TeXHHKM NOKA HEJOCTH:KAMA. : o

B Me:kaBe3aiHOM HpoCTpaHCTBe HAOIIONAITCA TaKMKe maddysane
DBUIeBBle TYMaHHOCTH. JTH 0GJaKa COCTOAT M3 MNbYAHIIAX TBEp-
AbIX OBUIMHOK, CPeNHMII HONePeIHMK KOTOpHIX Gamaor k 0,1 Muxpo-
Metpa. Ecam B6mu3m OBUIeBO# TYMaHHOCTH OKaMeTcA Kakasg-HAGYIE
sIDKasA 3Be3la, ee CBET paccedBaeTCA TYMAaHHOCTHIO U MBUJIEBAR Ty~
MaHHOCTb CTAHOBUTCA HemocpeicTBeHHO HaGiomaeMoil. Bo mmorux
CIyY4AX HbUIeBHe TYMAHHOCTH OTHOCATCA K YHCIY TEMHBIX TyMaH-
HocTeir. B aToM ciayuae oHM HaGmI0NaOTCA KAK uepHbIE 3HANIHNE
«upoBamsi» Ha doHe Maewnoro Iyra, :

Mesny rasoBbIME ¥ NbLIEBHIMH TYMAQHHOCTAMH, KaK CBETABIMH,
TaK ¥ TeMHBIMH, HeT HefIpoxoAmmoii rpamd. Yacto omm "Habaopna-
I0TCA COBMECTHO, K&K rasoBO-IbileBhle TYMamRHOCTH. BoaMomHO,  uTO:
B HEKOTOPHIX CAyYafX cBeYeHWe TYMAHHOCTEH BHIBHBAETCA B3AHMMO-
NpOHUKHOBeHHEM (TO eCTh CTONKHOBEHHEM) JIBYX HIM HECKOJbKHX
06aaKoB. ’ : :

TyMmaHHOCTH SBIAOTCH, HO-BHANMOMY, AWIOb YNJAOTHeHHAMA B TOMD
HellpePHIBHOR KpaiiHe paspedtedHOH .Mek3BeaqHOH auddysnoit ma-
TepHH, KOTODaA MONYYHJIa HA3BaHHe MeM36€30H020 2a3a. Jra cpena-
obrapyxmBaeT ce6A Jumb IpH HAGTIONEHHAX CHEKTPOB [ANeKHX
8pesf, BHISKIBAA B HHX [OLOJHHTENbHME NWHAW noraomenus. Tom~
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waiimas MesK3Be3AHasd TAasoBafg «BYaXby MO cCBoelf IUIOTHOCTH
{10-% r/cM®) B €OTHU pa3 yCTYHAET CAMBIM PA3PEKeHHBIM U3 Ta30BHIX
tymamsoctell. OHAa COCTOMT K3 aTOMOB BOJXOPOAA, KAJbIMA M HEKOTO-

PBIX IDYTHUX DJIeMEeHTOB.

HecmoTps EHg, CBOKW pa3apesKeHHOCTh, MesKsBeanHas paupdysHasm
marepusa (rassl W ObIb) BHI3LIBAET .3aMETHOE TIOTJIOMIEHHE CBeTa
apean. Omo 6mio 3amopmospeHo eme B 1847 r. ocHoBaTexeM Ilyaxos-
cxoii o6cepsaropun B. Crpyse, Ho mume B XX B. HOrjomeHue CBeTa
B MeJK3Be3JHOM HPOCTPAHCTBE OKOHYATENBHO CTAI0 JAOKA3ABHBIM
JaxrTom. ' '

MesxaBesnaEle TA3W ¥ IBUIb JBOAKO MCKAMAIOT CBOT [AMEKHX
sBean. Onnm ociabasior mx obmuit Greck (obmee moriomenwe) u ne-
HAI0T uBer 3Be3l; Ooned KpacEniM (u3bmpaTennHOE nmornomenue). Ilpn
BHUHECHeHHN pAaccTOAHHE Mo sBean, o6a atu oadderra HeoGxonmMO
yunTHBaTh, 663 uero MOKHO BIACTH B rpy0nie OmHOKH. '

Ocoboe MeCTO BAHMMAIOT TAK HABHBAEMbIe RNAGHETAPHbIE TYMAH-

"~ poctu., Muorue ¥3 HHX BHEIIH@ MOX0KM HA KOJEYKH [HIMA, KOTOpHB

* mycKaloT uckycHele Kypuiabmukd. llpu maGmofjenmn B Teleckon He-

KOTOpHIe INIaHeTapHBIe TYMAHHOCTH HANOMUHAIOT 3€JeHOBATHIE [HCKA
nazexux miaamer — Ypasa m Henryma. Ortciopa # mpousomuo ux
HaEMeHOBaHME. _ . :
Pasmepst maHeTapHHX TYMRHHOCTeH HEBEJHKH M PEKO IpeBoC-
xomar 2—3 ceeroBHXx rofa. B menrpe INIAHETAPHOH TYMAHHOCTH

“BCEeraa BHUIHA OYeHb ropadan IeHTpadbHaA - 8Be31d, CBeT KOTOpOﬁ

TlepenayyaeTcss TyMamEHQCTHI0. CiefoBaTeNbHO, HO XapaKTepy CBOero
cBeYeHAsl IUIaHeTApHE® TYMAHHOCTH OTHOCATCS K THNY CBeTJIHX
nupdysnbix TasoBHX TYMAHHOCTOH. Opnako HpPHEPOAA UX BeCbMa
cBoeoGpasna. IlianerapHble TyMAaHHOCTU PAcIIEPAITCA BO BCe CTO-
POHBl OT IEHTPANbHOH 3Be3fbl, KOTOPasA H ofpazoBalla TyMaHHOCTE.

Kpome raza H OBLTH, MeK3BE3[JHO® IIPOCTPAHCTBO SANONHEHO
GHICTPO JMEeTANMMH IIPOTOHAMU A AAPAMH DAIIHIHLIX DIEMEHTOB, 06-
pﬂ3lel].IHMI(I TaK HasplBaeMBle KocMuxeckue Ayvu, a TaKKe MOTOKaMH
MeJpyalilinX «mopuuil cBeTa» — (OTOHOB, TO €CTh, MHAYe TIOBOPA,
MBITYYeHHEM 3BE3JL. _ '

B TeMHble ocenHme HOUYHN uepe3 Bce HeGO OT TOPH3OHTA K TOPH-
30HTY mpoxonut -GemoBaras cnaGo CBeTAINAACA HENPABMIBLHBIX OYep-
ramnii moyoca, HasmiBaemasg Maeunwim. Ilyrem. dra mormoca, yxops
TIOf| FOPHBOHT, ONOSACHBAaeT Bce HeGO, WMeA B PAsHHIX CBOUX UACTAX
pasaMYHyi0 MAPHHY ¥ SPKOCTE. .

B reneckon Mieunnii IIyts pacmajaercs Ha MHOMeCTBO claGo
CBETAINUXCH 3Beal, KOTOPhie JIA HEBOOPYIKEHHOro rilasa CIdBaIOTCA
B CIUIOIIHOE CHAHHE. .

Maeunsiit [Tyts — 9T0 ocHOBHAA, IIaBHAA YacTb 3Be3f, ofpaay-
yomnx TalaKTEKY — MCHOMMHCKYIO SBe3JIHYIO CHCTEMY, X KoTOpoOi
npunapie:xur u Hame Coxnie B KavecTae pANOBOil 3BE3NHL.

PaccMaTpuBaeMas €O CTOPOHHl M, TaK CKasaTh, «COOKy» Hama
TanaxTeka mMena Obl HEKOTQPOe CXONCTBO C YeueBHIEH. B menrpe
BTOH «IeUeBHIEI» eCTh IUIOTHOe IIAPOBHJHOE CKOIJIEHME MACCUBHBLIX
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sBeayi, obpasyiomee anpo lanakrmru. K comanenuo, npu Habmope-
HHE ¢ 3eMIH OHO HEBHAHMO, TaK KAk CKpPBITO OT 83eMHOr0 HaGiI0-
RaTeJas: MOIMHHIMHA obnaxaMu TeMHOH KocMuuecKofi meim. OnHako
9Ta MbLIb, 3afep/KUBasdA BUAUMBIA TINIA30M CBET, NPONYCKAaeT HeBUXH~
Mble WHQPAKpPACHEIe JIYuM, KOTODHE MOTYT GhiTh._ VJOBIEHH CIie-
IUaJIbHEIM TPEGOpoM (3IeKTPOHHO-OLTHYECKAM IIpeobpasoBaTene).
. Tarkum cmocoGoM acTpOHOMH wmBywaloT, NPABNA, ¢ OYeHL GOABIIIME
TPYAHOCTAMY, AAPO HAaIIedl BBE3JHON CHCTEMHL. -

Hax ye roeopmnocs panee, B cocrap I'azaxTuxm BxoamT oxoIo
200 munMmappoB sBesm, BceX TeX, KOTOPhie MEI HabmogaeM Ha
Hebe, B ToM unuciie # B Mmeunom Ilyru. Hama Coameunas cucrema
pacnonoiena BOJM3E DKBATOPHAJBLHON MIOCKOCTH lajakTHEM.

Paccroanme or mentpa Ianaxrarm mo Comrua pasmo 34000 cse-
TOBBIX JIeT, TOrfa Kak nouepednnk amaxturm G6ausor x 100 000 ce-
TOBBIX JIOT. 3aMETHM, 9TO Pe3KO OYEPYeHHBIX FpaHMI l'aJakTEKa He
aMeeT, 4 IOCTeHeHHO «CXONHT HA HET». ’ .

Herpynmo coobpasurs, uto maamume Ha semmom meGe MiewHoro

YTH BHIBBAHO O0COGEHHOCTHIO HAINEro pacmoioMieNus BHyTpm La-
saktuxn. llpu maGmomenuax ¢ Bemau mauGonbmee KOMEIECTBO 3Be3J
BUZIHO B HANDABJIEHUH JKBATOPHANBHOM NJIOCKOCTH IafarTOKH,
& HauMeHbIlee — B HANPAaBJAEHUAX, K He#l UepHeHAMKYIApHHX. [lo-
YTOMY, B 4acTHOCTH, sfpo- l'amaxTmkm maxommrcs ma nebe BHYTDH
Muaeunoro Iyt u mpm OTCYTCTBMm KOCMHYECKOR OBIIM MOTIO GBE
HabmonaTsca B cosseagum Crpeabna. .

B cocrap TanmakTmkm, KpoMe 3Bea ONMHOUHHIX, NBOKHBIX, mepe-
MEHHBIX, BXOJAT B3Be3[[Hble CKOIJICHHSA W TYMAHHOCTH. 3aMedeHo,
4To MexaBesfHas nuddysHas MaTepus CKOHOEHTPHPOBAHA CDPABHH-
TeJIbHO TOHKHUM CJOeM K 9KBATOPHAJNLHOH INIOCKOCTH HAINel 3Be3fHOH
cucreMsl.” Uro jKe KacaeTcs, HAOpHMepP, MAPOBLIX BBESAHEIX CKOI-
- JIeHHH, TO OHM BCTPEYAIOTCA HA CAMMX DPA3NHYHKX PACCTOAHAAX OT
3TOH ILIOCKOCTH. . .

Crpoerme Tlanaktuxn BeckMa cuoxmo. PaccmaTpusaemas wmapma-
I, «CBEpXy» OHA BHITIANeNA OH HCTIONMICKOH COEPAABLIO ¢ BHIXO-
AAMIMA M3 Apa «BETBAMH». YCTaHOBAeHO, 4T0 [aakTHKA 'COCTOHT
H3 pAfAa NPOHUKAKIUX APYT B APYra OOACHCTEM OXHOPORHHX 005-
exToB (3Besji, 3BEBNHMWX CKOIIeHHi, Tymammocreit). Hekoropsie us
orux mopcucreM (HampuMep, NMOJCHECTEMa MIAPOBEIX BBE3AHHX CKOM-
neHuil) OXBATHIBAIOT CO BCeX CTOPOH Hamry IaJaKTHKy B BHge HC-
UHOAUHCKOr0 MmapooGpasnoro pos. JIpyrme nofcucreMs, HampuMmep,
IOO/ICHCTEMA ITAHETAPHBIX TYMAHHOCTeH miam GelblXx KapiauKOB,
¢CIUNOINEHBI» K SKBAaTOpUANbHOM mrockoctn Tanaxtnxm. Tawkum o6-
pasoM, TOJABKO «KOCTAK», TO €CTh OCHOBHOE KOIHYecTBO 3pe3d ILa-
NaKTUKY, 00pasyer B MPOCTPAHCTBE CILIIOCHYTYIO 3BE3/IHYK CIMPATH.

Bce sBeammt mameit azakTmke = ofpamaiorTcs  BOKpPYr ee
neHTpa. ’ A

Iloxcuurano, uro Conume saBepmaerT BMecTe ¢ NuaHeraMu oGJer
raJaKTUIeCKoro Afipa mpuMepHo sa 200 MHIANOHOB JNeT, a CKOPOCTH
oTOr0 opGuraapmoro papuienEAa CoxdedHol cucTeMEl  GaH3Ka
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x 250 uM/c. Kpome toro, ConneyHaa cucreMa EBH/KETCA W TO OTHO-
MIeHUI0O K CBOMM coceiaM — Gamskafimam ssesfgaM. O6 aToM nBmKe-
HUY, HANPaBIeHHOM B HACTOAIIYI0 SHOXY B CTODPOHY CO3BE3AUIT
Jlupet n T'epryneca, y#e roBOpHIOCE. '

Tarum obpasoM, asuskeHme CoiHNa m ApPYrHX 3Be3r Hamieir I'a-
JAKTHKA BEChMa CIOKHO. )

B cosBesgum AHZDOMENE MOMKHO pasriafAfeTbh KPONIeYHOE OBAJb-
Hoe craGo cBerameeca HATHHWKO. Ilpm maGmiomenun » HeGombmIOHR
TEJIEeCKOI ero MO}KHO OPHHATH 3a OOHIYHYIO CBETJIYIO TasoBYIO . TY-
mansocts, Ha caMoM feie HpWpoAa 9TOro HATHBINIKA, HA3KBAEMOTO:
TYMAHHOCTHI0 AHApOMe[HI, COBePIIEHHO OTIAMYHA OT NPHPOAHI raso-
BHX TYMaHHOCTE. . ) 3

[Ipn ma6mogeEwWsAX B MOIHbIE COBPEMEHHEE TENECKOMEL MOKHO
y6euTECH B TOM, YTO TYMaHHOCTH AHJPOMeJII — BTO MCIOIHHCKAS

3Bea[HAA CHCTeMa, He YCTyHaolas HE B UeM Hamled Tanaxruxe. -

Toxpko Gxaroaapa cBoeil upesBhvaiHON yhamenHoctH (IydY tBeTa OT
mee mermr mo 3emianm mourn 2 300000 mer) TymamHOCTH ABADOMENBI
KasKeTcs -MaJleHbKEM CBOTJIHIM NATHMMKOM. Ha caMoM Jene ee mo-
HepeYHHK HeCKONbKO IPEBOCXOAUT NonepevHwK [ajakTuKh, u OHa
HMeeT B CBOEM COCTaBe MHOTHME JECATKM MUJIMAPHOB. 3Be3f, 3Be3[-
HH6 CKODAGHHA #H TYMaHHOCTH. - - o S
" TymaEHocTs AHIpOMejsl NOBepHyTa K HaM moutu pelpoM, Ho-
Bce ke JOTKO PaccMOTpeTb ee CHupateoGpasHoe CTPOSHHE;— TaKoe
e, Kak ¥ y.mamed [anmaxruxu. TymamHOCTE AHOPOMENE:— COCEH-
HAA TajJaKkTaKa. B HacTosllee BpeMs AOCTYIHH HAGMIOfleHUI0 MHOTHE
MHJITHOHH - APYrEX rajaxtuk. M3 roma B rof, ¥3 KHAM# B KHATY
KOUYIOT YRe H3PARHO Hajoesmue (ororpadum OMmKaimEX rajaK-
rug. Kr1o me smaer Tymammocts Ampmpomenst (cm, puc. 40). wam ra-
. naxTMRy us coaseagua Fomumx IlcoB (pmc. 5) — mpyryio ‘crmpaib,.
BUAEMYIO IUIAIMIMA, KaK Obl «CBEPXY», CO. CTPAHHBIM «IPHAATKOMY
Ha KOHIle OFHOI M3 coupegei? R
Tlpumenpranuch (POTOCHAMKH M [PYTEX M3BECTHBHIX CHEPAILHBIX
rajakTHK, BHAMMBIX B -PasHEIX paKypcax, B TOM umcile H ¢ pepa.
B mocuesHeM cIyuae y HeKOTODPHIX M3 HUX BHAHA IDHDOKAX TeMHAH
HO0JI0CA — NbLTL, CKOHIEHTPMPOBAHHAA K SKBATODHANLHOR IJIOCKOCTH
raJaKTHKE. ]
- Ckynocts storo mHaGopa ¢ororpadumit .MOMHO OHDpaBAATH JHUIIE
TeM, YTO JeTaJbHOe HM3yYeHWe MOPASHTENbHOT0 MO MHOrooGpasuio
MHEpA PaJIaKTHK HAYAJOCH JIMING OKOJO ABYX JECATHKOB JIeT Hasajy M
MHOTHE ero pesyJbTaThl eille He BHIILIA 33 DPAMKH CHENUANBHBIX
‘pabor u magammii. IIpesme raJakTHKHM MBICAMINCH B ofmem focra-
TOYHO CTAHAAPTHBIMH, HOYTA. ORHOTUNHEMHE obbextaMu. Toabko
B IocieqHEe roAsl 9To rayGoxoe 3a0IysKAeHHe CTAJ0 OYEBHJHEBIM,
Bo-niepBEIX, TaTaKTHK OKAa3aJoch HeoOH4afiH0 MHOro: B HEKOTOPBIX
. yuacTKax He6a Ha KBaJADATHOM rpajyce pa3MeljalOTCA COTHH T bi-
csu 3Besgubix cucreM! M, Bo-BTOpEIX, CTall0O sCHO, 4YTO OrPOMHOE

GONBIINHCTBO HTUX CHCTEM COBCEM He MOXOKe Ha HALY I‘anamm«y )

HJIM TYMAHHOCTh AHAPOMEeNH. A HEKOTOpDHe M BOBCE «HH HAa YTO He
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JWOXOKHE», M HmX (OPMBI BPAX JH YAACTCA OOBACHATHL N3BECTHHIME
saxonamu fusuxm. IlomsTky cosfaTh HOByI0 Beeobmryo kiaccEpura-
LMI0 TAJAKTHK IOKA AaKe He NpequnpuHuMairca. M Bce-Takm BCAKOS

Pmc. 5. Tanaxtaxa M 51 ms cossespns Tomunx Ilcos. n

- -~

‘#m3yYeHHe HauuHAaeTcA ¢ Kiaccuduranun., HesnaxoMmsle 06beKTsl cra-

_paorcs CpaBEUTbL APYT ¢ APYroM, BHIABAThL HeuTo ofmiee, oGbemm-

‘HUTH B IpyOnsl. YAaYHad Knaccmbnxanun—am y¥e BarkHBIA miar
B HAOPABICHUH K HCTHHE.

Horpa-ro rmaccmduranua raakTMr cumrazach MenoM cpamm—
TeNbHO NPOCTHIM. Bolée TOro — mepBas Nepenmch razakTHR Oniza
cocraBiIeHa 0ojee [BYX BEKOB HA3ajJ, KOIJa H MNOHATHA 4TAJAKTHKA»
elie He- cyIdecrBosaio. Fe onyﬁnnxosan B 1771 r. @pannyacrglm
~acrpoHoM Hak Mecche, CTPacTHBI HCKAaTeJh HOBHIX KOMer. B sTux
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DOACKaX OH Hepe Ko omubajicA B DPUHAMAJ MajeBbKEe HeHORBHK-—
HbHE TYMaHHHe MNATHA («TYMAHHOCTHY) 38 HE3HAKOMBIC KOMOTHI..
B xomue xommon Meccre pemmi . «mepemmcaTh» BCe TYMAHHOCTH H&:
HeGe, 6TMETUB HX PACHONONKEHHe cpefu 3Be3d. Tak pOAMICA NepBHIK
KaTajor TyMaHHOCTell, Kyga Mecche o  HeBefeHHIO 3aHec OOHOKTHE
BECHbMa pA3NMYHON NPAPOIH: 3BE3[HHE CKOILIEHUS, Ta30BO-IIEIIEBHIS
TYMaNHOCTH, BXOASINMe B COocTap Hamel lamaxruxu, a Taxme Apy-
rEe raJaRTHKH, O CymiecTBOBaHME KoTopuix B Komme XVIII B. name
He MO03PeBaH.

Tak, B coucKe JOCafHEIX IOMEX HOABWNECH ® nepsiie 0Go3HaYe-
HAA 3BESAHBIX CHCTEM, COXpaHMBIIMeca Ro Hamux paHed, CkameM,.
3HaMeHNTAad TYMaHHOCTh AHAgpoMensl ofosmaveHa mugexcoM M 31
(«Meccre-31»), a «¢rymanmocts»-B Fomumx Ilcax — mumexcom M 51..

Cnenyxonmn ropasyo Goiee MONHWN CIHCOK «TYMAaHHLX HATEH)
COCTaBHJ aMepAKaHCKnil, acTpoHOM [lpeitep mump B 1888 —1908 rr..
Bmectre ¢ fomonHemmaMEm B Kartamore J[lpeifepa «mepenmmcCaHBI»
13223 o6bexra. Haxk m karanor Meccwe, xaramoir [ipeiiepa (NGC — -
New General Catalog, somblir 66mui KaTAJOr; NONONHEHHA HMEIOT
o6oapaverun IC — Index Catalog) comep:XuT onmcafima H KOOpPHHHA-
THL ‘He TONBKO TAJAKTHK, HO M ra3oBBIX TYMaEHOCTel B GAMSKHX
8BE3HHIX CHOIUICHH. HecMo'rpﬂ HA DTOT U GPYIEe HEJOCTATKH, Ka—
ragorom Hpeiiepa MEpPOKO HOMB3YIOTCA RO CHX HOP. Hexoropue H3
ONECAaHHRIX HMIKE FaJJAKTHK BMEIT HH/EKC NGC n coomrcrsyxomnn
IOPANKOBEIA  HOMeEP.

CoBepmenso HOBEIM 3TAOM HE TOJIHKO B népenscH mamnn, HO
u B HameM Bljesnn mupa cran «Mopdonoruvecknmit xaTanor rarak-
rar» (MCG), cocraBiesHHit B MOCKOBCKOM TOCYHapCTBEHEOM YHH-
BEpCETETé M3BECTHEIM coBercKmM acTpomomom B. Al Bopommossm-
BenbaMuuOBEIM E ero corpyanuxkamu. OH -coAepHAT ONHCAHAA ¥
xoopaunatel 32 000 razaxTek (4 TonbKO razaxtuk!) spue 15-i smesn-
Hoii Beamumun. PaGora madajgach eme B cepeguHe TeKyMero BeKa,
pocre Toro Kax Ilamomapckes oGcepsatopma (CHIA) omyGaukoBana
nonpoSueiimuii  gororpadpmyecknit ataac meGa. Dororpaduposanue
NPOU3BOAMAOCH C IIOMOMBI0 KPYNHeHINNX TeJecKOmoB, M 4T00H 3a-
cHATH Bce Helo, morpebosanock moura 900 cmmmrxos. B. A. Bopon-
nos-BennamuHOB Gbi  efBa M He eIWHCTBEHHBIM ACTPOHOMOM,
KOTOPHE epasy e ORGHWI, KaKWe COKPOBHINA Hpnponu COepIKUT
Tlanomapckuit arsac.- ¥ He ToNbKO OLEHHI, HO B CO CBOMCTBEHHHIM.
€My POJKUM YHOPCTBOM U 'rpynomoﬁneM BO3IJIABHB BEChMA HeGONb-
INOA KOMIEKTHB KCCHeNoBaTeNel, cTaj W3y4aTh TaaKTUKY-3a rajlax-
turoii. W30 naa B fens, 3 rofa B rof. Ha ator TuTammweckumit Tpyq,
ymau pecarmiferus, HO 3aT0 OhuiAm He TONBKO IEPENHCAHH rajak-
THKN, HO M DOXPOGHO OMHCAHHN BHEIONHUWIl BUH, IBET, CKOPOCTH, COCTAB:

‘| Apyrue XapaKrepHCTHKM Oollee Tpex [eCATKOB THICAY 3BE3NHBIX-
cucreM! - :

Bremnue paﬁo'ra 6blsia HECKOAbKO onnoo6pa3non A fjaKe, mOMA~
ayitr, ckyusosaroii. Ha cHumkax Ilamomapckoro ariaca raZakTHKM,

. KAK OPABWIO, . BHITIAMAT KPOMEYHHIMH, HEB3DAYHEIMA CepHMR
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TIATHHIIKAMH, H TORYAC HY)KHA CHIBHAA JYHNa MJIA MAKPOCKON, 4YTOOLI
paccMoTpeTh AeTanm HX cTpoeHma. Ho 310 mapapoxcannHoe mayue-
#HOe raiakTak B MuKpockon (!) BHIABMIO Takoe MHOMECTBO HOBHIX,
HEeOKUAAHHBIX (AKTOB, YTO TepleHWMEe B TPYHOMIOOMe COBETCKHX mC-
clIefioBareNel OBLIA ¢ JIEXBON BO3HATPAMKIEHEL, «Mopd)onomqe‘cxnii
KATAJOT TaJAKTHKY OTKPEUI HOBYIO 5Dy BHETalaKTHYeCKOH# acTpomo-
Mun. OTHBIHe BCAKHH HCCHeoBaTeNb, NHITAOIOHNACA O0OBLACHATE -
OPOUCXOKJeHAe H 3BONIONNI0 TAJAKTHK, JONMEH HeNPeMeHHO YuH-
‘THIBATBH BCIO CJOMHOCTH ¥ MHOrooGpasme ux opm.

Hecnegopanuio BHerallaKTHYeCKHX Aajieli CHIABHO TOMOT HEJABHO
BCTYNHMBIINE B CTPOK KpynHeiimuit B Mupe 6-MeTpOBEIA cOBeTCKHil
pedpaextop. Muoroe ma3 Toro, uro B Ilamomapckom arnmace pasamua-
JIOCH IIOXO, IHeCTAMETPOBHIH «riaas» paccMoTpesx  meTanbHo. Ero
80DKOCTh JMIOb YCHJHJIA BarajouHOCTh ABJAeHHM, oﬁaapymennmx B
" FAJIeKUX. 3Be3AHBIX CHCTEMAaXx.

BropoueM, ¥ mo coceficTBY ¢ HaMH, B TaKk HA3LIBAeMOIl Mecrnot
«CUCTeMe, BCTPEYAIOTCH HE3ayPAXHbIE 06BeKTEL
: Rorna-'ro Ilerp I, mopbupas sxcmoHaTsl oA CBOEH Kyncmame-
PHl, MHTEPECOBANCA KADIMKAME ¥ BeIHKAHAMH. Pesrue orxaonenus
‘0T cpefiHeif HODMEI Bcerfa KaKyTcsi deM-To. fuxoBaHABIM. ITo aroit
sKe IpPHIHHe BHIBHIBAIOT YAUBJEHUE M HeKOTopme H3 COCeJHHX 3BE3fl-
HHX CHCTEM.

Hama ranakTmka, TyMaHHOCTH Aanouenu cnnpanbﬁaﬂ rajax-
-taKa_#3 cosBeapus Tpeyronbnnxa u eme 31 3BeagHaa cucreMa 00-
pasyior _CDABHHTEZILHO KOMIAKTHYIO TPYNNY, UMEHYeMYio Mecraoit
cucremoli. Ee monepeuysnmk 6iamsok K 7 MMIAHOHAM CBETOBHIX JOT,
¥ — yBH! — gaske B 9TOM rpynne Hama - [amakTEra He MOMKeT CuH-
-TaTheA raaBroil. OHA 3HAUMTENHHO MEHBINE TYMAHHOOTH ANIpOMeNEI,
JuaMeTp KOTOPOH II0 HeKOTOpPHM RaHHHIM cocrasiser 300 000 csero-
Beix ser! Jlame ¢ paccrommua 2,3 MUIIMOHA CBETOBBIX JET 9TA MC-
TIONUHCKAA 3Be3[IHAA CHCTEMa CBETHT HACTOJILKO SIPKO, 9TO HEBOOPY-
JReHHHH TiIa3 BHAHT ee Gea ocoboro Tpyna. Pamaktuka B Amppome-
Jie — I0-BHAUMOMY, KpynHefilad He TONbKO B Mecrtaoir cncTeMe,
HO ¥ BO BCeil M3yueHHOE HaMM JacTu Bcemenmoit!l .

Tem , KOHTpPaCTHee II0 CPABHEHHIO ¢ Hell BRITIANAT RapIAROBLIO
TaNlaKTUKH, coCTABAAIINEEe GOJpIMHECTEO B MecTroit cmcteme. B co-
aBeaguax JieBa, Cryabmropa m Ileun, Bmampumep, OTKpHITHI mouTH
-Mapoo6pasHble TaJAKTHKY, NONEPeYHUKHA KOTOPHX COCTaBIAIOT. BCEro
3000 cBeroBmx Jer. KomeuHo, BcaKkue pasMepsl ¥ ONEHKHW OTHOCH- |
TeJBHH, ‘A BHPAKEHWe (KAPIUKOBAA TANAKTHKA» [UIA HEKOTODHIX,
BEPOATHO, 3BYYHMT CTONDb ’Ke CTPAHHO, KAaK (THTAHTCKHM KapiuK».
M Bce-Takm, coriacurech, 49T0 B CPaBHEHWH € TYMAHHOCTDHIO Asppo-
‘Mefbl TaJAKTHK®, yerynawoomue eii mo aumamerpy B 100 pas, u. B ca-
MOM fiele MOTYT MMEHOBAThLCH KapIRKaMH.

Cronp e pasiMYHBL M HACEJIeHHOCTH TajaKkTuk. B TymamHocTH: .
AmppoMesnbl Heckoabko GmanumonoB®*) ssesan! B xapauxosoir xe

*) BWITHOR — 3T0 MEJINOR MminoHOB (10'%),
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ranaxtuxe us cossesnua lleun amean me Gonbme HecKOMBKUX RecHT-
KOB MHJUIAOHOB. = ,

Cyna mo MecrHoif crcTeMe, KapIMKOBBIX TaJaKTHK Bo Beemenmoil
JKyna Goublme, yeM HCIIONRHCKHX. ¥YOeQuTHCA B BTOM, OJHAKO, TPYH-
HO, TaK KaK ¢ 04eHb GONBIINX PAacCTOAHUA raNaKTHKU-KADIUKN IPOCTO
HE BHIHBL

Eme B 1925 r. amepuxancknit actponom 3. Xa66a1 BBen mepsyio
kraccnguranmio raraxtuk. OH pasgeNHiI 8Be3NHble CHCTEMB Ha TPU
tuna. Mel jaguM 37ech UX KpaTkoe ommcaHwme. -

Fanaxtuxn tunma E — saiuntuveckne (elliptical) ramarTukm,
K KOTODHIM, B YaCTHOCTH, NPUHAIEHAT M INAPOBHIHbBI® 3BE3HLIE CH-
creMbl. B Hux nouru mer meurs ¥ Mano rasa. OHE JUINEHB! CIHPATb-
HBIX BeTBeil, XapaKTepHLIX, HANpUMep, .Jyid Hameir I[aTakTuUKE u
TYMaHHOCTH AHAPOMENI, KOTOpHe OTHOCATCA K THIOY S — COHpajib-
ubiM (spiral) smespmeiM cuctemam. Ects, HakoHen, HempaBmIBHBIE
ranaktuxn Tuma I (irregular). Onn KioukoBaTH, JUNIEHH NMpaBHIB-
HOif CTPYKTYDH M BHEIIHe HECKOJILKO HAIOMHHAIOT OGBIYHBIC 3eMHEIE
obraka. . ‘

B nmpemenax MecrHoit cucTeMsl u ee GammaHmmx OKpecTHOCTE)
€CTh BCe THUIbI FATAKTHK 10 Kiaccupuranun XaGoma. , )

Hamry ramzakTuky cOmpPOBOKAAIOT [BA CIYTHHKA — HEIPABHIbHEIE
(runm I) ramakrmem, nMenyemsie MapemnamoBeimu OGmaxamu. Hexo-
TOpEIe CHYTHUKM TYMAHHOCTH AHJDOMeNsl HpWHA[JIeMaT K rtuny E.
Haxonen, sama I'anaxkTuka, a TaKkie raJakTAKE B CO3BeAHAX AHpo-
meast (M 31) u Tpeyroabauka (M 33) — Tunuunble 3Be3HHE CHOU-
pamu (run S). Jlume KapiUKOBBIE TaTaKTHKM HECKONBLKO IIOPTHIH
Graromoxy4HyH KAPTHHY: OHM He BXOIAWIH B KIaccuduranuio XaG6-
na, Ho mu cam Xa66x, Hu GONBIIMHCTBO €TO COBPEeMEHHIKOB ajke
He W0/103peBalu, HACKONBKO yOoroil, GejHOil W HemOmHON OKaKeTcs
ofmenpuHATan Kiaccu(UKaIusa TAJaKTHK CIYCTA IIOABEKA IIOCIE ee
BBeNIeHHA, ' T

Cnosa BarmAnuTe Ha (ororpadmio ramakrukn M 51 us cosses-
fma Tomumx Ilcos (pume. 5). Joaroe BpeMsa cuuTanoch, 4T0 CTPAHHBIN
CTYyCTOK Ha KOHIE ONHOU W3 BeTBeil — Jpyras rallaKTHKA, AWML CIy-
‘yaiino npoexkrupyomas nHa cnupans M 51. Opmaxo cpeam ThIcsAd
N3yYeHHBIX MM ralakTuk bB. A. Bopomnos-BeassiMunos namen
160 cpoeelpasubix «ABoiiHmKOB» ramaxtukn M 51. M omm Tamme
HMEIOT HA KOHIAX CHHPAIbHBIX BeTBeil crpamHsie crycTkul ITpu-
IWI0Ch NPUBHATH, YTO 37eCh IPOABIAETCA He cAydaiiHOCTL, & 3aKo-
HOMEPHOCTb: €CTh MHOTO OJH3KUX, COCEHMX MEMTy coGoll TalaKTHK,
BeTBN KOTODHIX OAHOBPEMEHHO HTPAIOT POJNb CBOEOGPA3HBIX «MOCTOBY
MeKIy raJaKTuKaMu. B sToM nposBasercs B3amMocCBsA3b, B3RHMMOeii-
CTBHE 3BE3THBIX CHCTEM, Pe3yJbTaT KOTOPOr0 MHOINA CO3HAET BeChMA
Ipuyy;InBbie HOPMEL

Tax, nanpumep, B cospesnuu Poi6 ecTs mapa ragaxkTug, cBasam-
HBIX MKy 00010 NIMHHIOIMUM 3BEeBAHEM MOCTOM, BAOJNb KOTO-
poro cBeT OT OJHOW ramaKTHKH HO ApPYroit «JojleTaeT» JHUIOb 3a
. 230000 mer! He meHee ynuBuTeNeH «XBOCT» ofHOH M3 BTHX
8 @. I0. 3urens ) 33



FaJaKTHK, Kak GBI 'IPONOJKAIOIIMIA «MOCT» HA paccTofHue, cpaBam-
Moe ¢ ero muuuow (puc. 6). '

IlonpiTHE NpUOKCaTh XBOCTAM M IePeMBIYKAM TA30BYI0 NMpPUpOAY,
xax morazaax B. A. Bopounos-Beanamuuos, HeyOeguTedabHBI. JTU

«

Puc. 6. CacreMa n3 ABYX rauar{rm& ¢ mepeMEIYKoii I XBOCTOM B CO3BE31HH Prig.
cTpaHHEBIe 06pPa30BaAHUSA (xBOCTHI, MOCTHL 1 T. I.), HapymIas Bce KIac-
cHYecKUe IIPECTABIEHHA O 3BE3AHBIX CHCTEMaX M MX YCTpOHCTBAX,
1a caMOM fiejie COCTOMT M3 3Be3[. '

Puc. 7. BaanMopeicTBYIOMEe rafakTHEN «Mprmkm».

A BoTr eme ofHA HeoGBYHAsA CHCTeMa N3 JABYX TaJaKTHK, Ha3-
papgHag «Mpmxamu» (pue. 7). I B camMoM Jeise 3TH JBe ABHO B3au-
MOTEHCTBYIOIIM® CUCTEMBl C HX YTONNEHHAMH ¥ XBOCTAMH YEM-TO
HAIIOMHFAIT BCTPETHBINMXCA Mpimex. Uro mpmaano croib OpUIyH-*
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ausyo ¢opmy 5TuM ramaktuxam? Ha mpuinBHBIe BHCTYIBL «XBOCTEI»
cosceM Hemoxoku. Jla K TOMYy jKe NPHIMBHEIE TOPOBI OMKHBE GHITH
KpynHee Ha TeX CTOPOHAX TrallaKTHK, KOTOpHe OGpalieHsl APYT K
apyry. Cyns mo Bcemy, m 31ech ¥ B ADYTHX TOZOGHBIX CIy4amX MBI

Puc. 8. Heo6wunre razakruxn VV 79 (ssepxy cmesa), VV 243 — «Oca» (BBEp-
' Xy cnpasa) n VV 245 (Bnmay).
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BUJUM IPOABJeHHE KAKAX-TO MHBIX, HETPABHTANUOHHBIX CWJI, HE3HA-
KOMBIX coBpeMeHHo#t (mauke. Taroil BLIBOJ CTaHOBUTCA, NOMANYH,
HeuaGesHEIM Ipu GauKajfillleM BHAKOMCTBE C TeMH ABYMs ThICAYaMU
B3aMOMIEfiCTBYIOIINX 8BE3JHBIX CHCTEM, KOTopble ommcaHbl B «Mop-
donormueckoM KaTamore rajlakTuk» B. A. Boponnosa-Beabamubosa.
Barasuure JUIOh HA HEKOTOpPble SKCHOHATHI M3 3TOT0 NAHONTUKYMA
raizaktuk (pue. 8; 6yksst VV ¢ HoMepoM — 9TO 0003HaueHME 10 Ka-
taiory Bopomnosa-Beabsamusnosa). I'amaxtuxka VV 79 Heckonbxo na-
HOMWHAET «MBIIIEK», HO «XBOCTBI» B 3TOM cCilydae TOWbIIe, H IOTOMY
IIX NPUAATO HA3BIBATH «aHTeHHAMI». B 3Be3nHoit cucreme VV 243,
nocaitein HaspaHue «Oca», «XBOCTHIY W «AYTH» COBCEM HEIIOXOMKH
Ha KIaccHYecKHe cmupanbubie BeTBH. OTUACTH CIMBIIMECH TATAKTHKU
VV 245 BMecTe €O CBOMMHU OTPOMHBIMHI AHTeHHAMUN, UMEIOT, NOKa-
" ny#H, HEKOTOpOe CXONICTBO C rpeueckoit Gyxsoii «rammar». Cmcrema Ha

Puc. 9. Eore HeCKOABKO CHCTEM B3amMOMEHCTBYIOIIMX ralaKTHE,

CHUMHKE HKamKeTCA HJIOCKOI‘(’I, HO Ha caMOM Jeje OT/lelIbHBle ee 4YacCTH
Jear B pasHbIX IIOCKOCTAX.

Haﬂoneu, YUTAaTEeIdI0 ﬂpeI[OCTaBJIHeTCH BO3MOMHOCTE IO IIEeCTH
cHEMKaM APYTMX B3auMOAEHCTBYIOINUX ranaxTux ybenautses, Ha Ka-
}oe BeJHKOe TBOpYecKoe pasHooOpasue cmocoGua Ilpmpona. Beccmuue
IPHAMBHON THIOTe3s! B 0GACHEHAH BTHX ciayuaes oueBmpHo (puc.9).
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B mayuHoif aMTepaType HeKOTOpHe M3 TaJaKTHK HA3BIBAIOT _ (IIe-
RYJAPHBIMH», YTO B IPUPOAE O3HAYaeT «ocobeHHnley, Y MHOTHX H3
HUX HeT cocefiel, ¢ KOTOpHIMEH 6Bl OHU SIBHO B3aUMOJEHCTBOBAJNU, HO
opMa TaKMX 3BEBNHEIX CHCTEM COBEPUIEHHO HEOGHIYHA.

Hoaro cmopuam o TOM, «3aKPYuMBAIOTCA» JM CIMPATbHBIE BETBH
TQJIAKTHK IOPM MX BpalieHMH WIN, HA0oGOPOT, «PACKPYUHMBAIOTCAY,
Huckycenn moTepana CMBICT IHOCTe TOTO, KAk CpPeNH HEKyJISPHBIX
FaJaKTHK OBITE OTKPHITH 3Be3QHBIE CHCTEMBI C BeTBAMH, HANIPaBJIeH-
HEIMH (Y3aKDYYeHHBIMM») B HPOTUBONONOMKHEI® CTOPOHBL Hcratn
CKa3aTh, pPACKPHUIOCE H- APYyroe BecbMa pacHpocTpaHeHHOe 3a-
Oaympenue. - _

Cunranocy, 910 ‘B ralakTMKax THIA Halleil 3BE37EI ofpamanTcA
BOKDYr #pa rajaKkTHKu Nofo6Ho mraueraM Boxpyr COMHIA, TO ecTh
nofuuHAAch 3akonaM Hemuepa. Ilpu arom ocrapamocs meacmwiM, uyTo
ofecmeunBaer CTa0MIBHOCTh CHHPANBHBIX BeTBell: Beb HA PABHBIX
paccTOAHUAX -OT L@HTPA IePHONL! oOpameHus 3Be3n pasauunsl. Ilpo-
THBOPEYME DAa3PeIIMIOCh OYeHb MPOCTO: BHIACHHIOCH, YTO IO Kpaii-
,Heil Mepe B mpefiellax CHHPANBHOM CTPYKTYDH BpalieHue TAJIaK-
THK «TBEPHOTEJIbHOE», TO €CTh M AADPO U CHHPAIH BPAINAOTCA C Off-
HBM U TeM e NePUOROM, Kak 4dacTu. TBepHoro Texa. Ho Ttorma
ponuiack Jpyram saragka: OTKyAa 0OepyTcsa, Kak  BO3HHKAKOT
cnupaabHble BeTBH? S A ' :

Curyanua eme Golee yCJHOKHMIACH, KOTAA CPefill MEKYJIAPHBIX
rajJlakTHK CTaJNU IONAJAaThCA TAKHe, Yy KOTOPHIX BMECTO clmpaieit
BUJHO 3Be3[HOe KOJNBIIO, OKpy:Kapiiee ALPO. A HeKOTOpHIe ra-
JAKTHKN M BOBCe OKA3aJINChL KoibiamMu 0es Bcakroro ampal '

I yx coBceM «HM Ha 4TO He HOXOMa» NeKyJIsApHAA TaJaKTUKA
NGC 2685. Ee rmasmas, curapooGpasHas 4acTb BpAINAeTCA BOKPYT
nnumsoit ocu! (pue. 10). , o

3aMeTuM, YTO OYeHb MHOTHe W3 MNEKyJAAPHBIX TaJaKTHK ObLIH OT-
KPBITHL COBCEM HEJIABHO COBETCKUMHM ACTPOHOMaMM C IOMOIIBIO MOUI-
Heiilltero B Mupe 6-MeTpoBorO pedrexTopa.

Ha - ¢gorocunmre ragaxkruku M 82 (em. pmc. 35) na cosmesgus
Boapmoii Menpemnupl 6pocaeTca B riasa CcTpaHHAA KIOYKOBATaA
CTPYKTYpa or0it 3BesfHol cuctembl. Cosaercsa BreuaTieHHe KAKOTO-
T0 3acThiBilero (IpE MIHOBeHHOH DKCHO3WYIMM) CBEPXMOITHOTO B3DHI-
Ba..9TO mepBoe BHeuaTieHue HAc He oOMaHHKBaer. Ha caMoMm fexe
B IeBTpe rajakTaks M 82 mpomsomen MomHeimuii B3peB, B pe3yib-
TaTe KOTOPOro raskl M3 ffpa (Tak moKassBaeT CHEKTPaNLHEIA aHa-
nH3) MCTEKAT cO CKOpocThio okomo 1500 wM/c¢! Cayummacw ata
ratactpodpa mpumepHo 1,5 MmAnIMOHA JeT Hasan, HO W CErOfHA ee
cllefibl MBI BUAUM B HeOOLIYHOHW KIOYKOBATOCTH FajJakTHKA. Ilomcunm-
Ta®Ho, YTO ?Heprua B3pmBa Gan3ka K 105 aspr! Mwm He 3mHaeM EHu
OLHOTO Hpolecca, KOTOPHII Mor OB B mpuHNune ObITh NPUYMHONA
CTOJIb MOIIHOrO DHEPrOBHIJEIeHMA, )

- Camyuait ¢ ranakruxoit M 82 panexo me ymuxaden. MspecTHO OKO-
JO COTHH TaK HashiBaeMuix rajdaxtuk Ceiidepra, ms sgep KoTopmix
rasbl BHITEKAIOT CO CKOPOCTAMM B . HECKOJNBKO THICAY KWJIOMETPOB B
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_cexypny! 910 o3pmauaer, uTo 06ias KHHETHYECKAs dHePTHA BBI(pa-
ceIBa@MBIX M3 Afgpa rasos pocraraer 10% opr. 3mecs acTpodusuku

CHOBA BHIHYeHB TPH3HATB, 4TO B ceitepTOBCKEX raJakTUKax,

BH/MMO, HAPYIIAIOTCH U3BECTHBIE HbIHE 3aKOHB! (QUIMKH.
He TonbKo Yy TaKUX «CBepXOHEPrHYHBIX» TaJaKTUK, HO # Y ra-
ZAKTHK OGBIMNIBIX,. TUNA Hamell I'alakTHKA MiIM TYMa#HOCTH AHJAPO-
' ‘ Mefbl, ARPa. MPeCTaBISAIT €O~
6ol0, TOMANYH, camMyio TaHu-
CTBeHHYI HX 49acTh. Mmenmo
- 31iech CKPHTBI  HCTOUYHHKH
MoilHefimeii aHeprunm, OHITH
MOKeT, OocTaBmIMecd OT mnep-
BHIX MTHOBEHHl CyIIecTBOBa-
nua Bceemennoit. Bo BcsKoM
ciydae akagemur B. A. Am-
GapmyMAH 'CUMTAET MCTOYHU-
KOM DHEPrHH TaJaKTHIeCKAX

HachIIeHHOE JI0 IIpefieia dHep-
rueil «Io3Be3HOE BEIIECTBOY,
nexenne  {«Ppparmentanua»)
KOTOPOTO W BHISBIBAET KOCMH-
YyecKHe B3PHIBHL.

. _ Hsine BecbMa DonyJaapHa

Purc. 10. Ilekyasapmasa TallaKTHKA reopusi Doabmmoro Bapuisa,

’ NGC 2685. yCHmemHO pasBuBaeMas aKaje-
_ ~ - mukom fl. B. 3exppoBmueM u
noktopoM ¢us.-mar. mays H. JI. Ilosnxosbiv *). Ects muoro gaxros,
CBHIETENBCTBYIOIUX O TOM, 9T0 HpUMepno 13 MUIIMADNOB JeT Ha3ajt
Best nepHemIHAA BcenenHaa Obia ckata B KoMoueK. IlmoTHoCTh Taroi
«3agaTouHOl» Bcemenmoit Gsuta HeBooGpasnmo Bermka: 10% r/cm3. Io
NIpAUIEAM TOKA UTO HEACHBIM BTOT «KOMOUEK» B3ODBAICA W CIYCTHA
MHOTHe MUITHAPAb JIeT NpeBpaTwicsa B coBpeMemHoe Muposmanne.
HecMoTps Ha OCDOMHBIE CPOKH CIe[isl B3phiBa coxpammiuch. Ouw,
B WACTHOCTH, BBIpAKaloTcA B «pasferammmy» ranaxtux (ms-sa pacmu-
pelus TPeXMEPHOIO IPOCTPAHCTBA) U B PENMKTOBOM M3IyIeHHH —
cBOeoGpA3HOM OCTATKE MePBUYHOTO «:kapa» BcemenHoit.

Kapruma pacmmpsiomeiica BcejqeHHO# OCTENEHHO CTaHOBATCH
HACTOABKO TPHBHYHOH 1 0OIIENpUHATOH, 4TO MHOTHE saGsiBaror 0
YIeKOTOPHIX NEKYIADHHIX TajaKkTHKAX, HAPYMAOMUX B3HAMEHHTHIE
BAKOI KPACHOTO cMemeHus» (M3-33 YJaNeRns JMHWE B HX CHEKTD
CMEUIens K ero KpacHoMy KOHIy, mpuueM cmemenume rteMm Goabie,
‘yeM falblie OT UAC HAXOAUTCA raJaKTHKA). -

B npefenax msydaemMoit HaMu 4acTH Bcenennoit ralakTHKHE pac-

npejesaennbl nepasHOMepHO, ‘HBHO TPOCIEKNBASTCA TEHACHIHA R

*) Cm.. noppobmee kEnry: Homuwros 1. I 9sononua  BeeneHRO#.— |

M.: Hayra, 1979. -
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CRYYHMBaHNIO, K O0BeJAUHEHHI0 3BE3JHHX CHCTEM B CBEPXCHCTEMBI,
cocToAmre MOMYAC U3 OYeHE GOJBINOro YHCHA TATAKTHK.

“¥Vme npumep MecrHoit cuctemni yGesxpmaer Hac B 210M. Ho ectn
HE TOJLKO ABOHHBIe, TPOHBIE, KpPATHbLI® FAJAKTHKH U J[aKe «THe3;
a» TAIaKTHK, T. €. X CKomideHnsa. OTKPHITH 064aKa rajJaKkTHK, Ha-
CUNTHIBAKOIHE B CBOEM COCTaBe MHOIME TRICAYM 3BE3[HBEIX CUCTEM.
TakoBo; HappuMep, H3BecTHOe O0IAaKO raJakTHK B co3Be3fuu Bomoc

- Beporuxn, Briaouaiomee B ceGa Goaxee 30000 unemon. Haiigen yua-

cTOK Hefa, rje Ha WiIomajad B 36 KBagpaTHBIX TpajycoB COCPEROTO-
yemo 113 o0maKoB TaNaKkTHK, B KOTOpHIX pasmmuuMo Goxee 120000
spesnmbix cucreM! Hexoropsle ke 13 001aKOB -MMEIOT INIOTHOCTL
220 032 ramaxTukd HAa OJlHH KBajpaTHHI rpagyc! 3meck Hame BoO-
oGpaskenue yKe He -B COCTOAHINHM OLEHHTL TO [GCTOMHCTBY BeJduue
KapTHHH: BeJb peub’ HJET He O 3BE3NaX, 4 O TANAKTHKAX, Kamad
U3 KOTOPHIX, B CBOI0 Oyepejb, COCTOMT U3 MUWIINOHOB U JRaKe MMI-
JMapioB OTASHABHEIX 3pean!

Eme B cepemiiHe TeKymiero Beka 3amO03PWIH, UTO eymeCTByeT
TanakTinka rajJakTHK, HecpaBHunMo O6abmasm, uyem Inoboe 3 mepe-

* YUCJIEHHBIX TOJMBKO YTO «OOJAKOBY. BaMe‘IeHO TaR#e, YTO APKUe ra-

JaKTHKH o0pasylorT ma nebe momocy, WM KoIblo, Bpofe Mieumoro
‘Iyrn. 9roit momoce Aae JAaau HasBaHUe «Maeguntii ITyrs ra-
JIAKTHKY.

Ecan Beputs pacueraMm (bpaHuyacnoro actpodusnra - . Boxy-
“népa, lamakraka ranakTuk, win CBepxrajakTuka, il0X0a Ha CILIIOC-
HYTyI0 dedeBuny puameTpoM oxoigo 100 MHIIMOHOB CBETOBBIX JieT.
Ee menTp, BupuMblii B HanpasieHun coaseafus JleBrl, oTcTOMT OT
Mecraoit cuCTeMbl Ha PACCTOAHNH oxono 30 MIWIIHOHOB CBETOBHX
‘ner, a- mepnof obpamenus Hameit [amakTuxn Boxpyr nenrpa Csepx-

razaxtukn npessmaer 100 mumiuapros ger. OOmas e Mmacca’

CeepxrajaxTuku Gonbme Maccsi Comnma B 10'S pas, To ecrs ona
‘BRIIOYAET B ce6A OKONO THICAYH OMIIMOHOB 3Be3fA!

Jlanexo He BCe acTPOHOMBI pasnensloT runoredy Boxymépa: cauim-
KOM MAJhl Mbl II0 cpaBHeHHMI0” cO0 CBepXTalaKTHUKOA M CIHNIKOM He-
COBCPIIEHHb HAIIM METOMbI HCCIEIOBAHUA CTOJb HeBOOOpasumo 60ib-
moro oGmexkTa. Bompoc o cymiecTsoBaEMm CBepxraJIammm u ee
crpymype [IOKA OCTAETCH OTKPBHITHIM,

-‘Hame o06mee 3HakoMcTBO ¢ HabaomaeMoit uacrbio DBcenenmnoit
Oy/eT HemOJIRHIM, €CIM ME XO0TA 0Bl KpaTKo He ymoMaHeM o0 0CO-
60M THIE® BHEralaKTHYECKNX O0'beKTOB, HA3BIBAEOMBIX KBa3W3BE3JIHBI-
MHA PaJHOHCTOYHHKAMH, UAHM COKPANICHHO K8a3apamul.

IIpr BabmofeHAsX B TelecKonm wial Ha (POTOCHMMKAX GONBIIAHCT-
BO KBa3apOB BHEIUHe IIOYTH HeoTamuuMbel ot 3Besf. Ha camowm neme,
KaK CBHAETENHCTBYIOT HX CBETHMOCTE H CHEKIpBl, 9TH 00BEKTH 1O
MOIIHOCTH H3IyYeHHs M, BEPOATHO, Q. Macce B cOTHH pa3 OoiLmie
OOBIYHBIX TalaKTHK. MeKIy TeM IOllepeYHHKH KBa3apoB CyINecT-
BeHHO MEHbIIe HECKOJIBKUMX CBETOBBIX [Hell, a 3HaYHT, KBa3aphl —
CBOPXILIOTHBI® OG'BEKTHI, H3IYYAOIMMe BO BCEX YYacTKaX CIEKTpPa HO
KaKuM-TO JI0 CHX IOp E® BHACHOHHHBIM IPHYMHAM HEB0OOOpaanMO
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OrpOMHBIe KOJIMYecTBA »Hepruu. B wacTHOCTH, B ONTHYECKOM, BHAW-
MOM JMAIa30He MOIIHOCThL M3INAYYeHHS KBasapoB Oiamska K
10*® spr/c, uto B coTHM pa3 Goxplme M3AYYEHUA OOBIYHBIX FaJAKTHK.
3a ceryHmy KasKabllii KBaszap HM3iIydaeT SHEPruio, KOTOPO# XBaTHIIO
OB 1A HYK[ 4YeJoBeuecTBA HAa MUIAJIHUADPIH Jer!

Us pama QaxToB crefyer, uTO BO3PACT KBAa3apoB BPAN Jn npe-
BOCXOIMT HECKONBbKO Mmuimounos jgeT. Ho 3a Bpems 9Toil cBoeit oT-
HOCHTEJIbHO KOPOTKOH JKH3HM KBa3ap H3Iydaer SHEPTHI0 MOPANKA
10%2 »pr! [JIlpyrux wpuMepoB CTOAH MOITHONO DHEPIrOBHIEJIEHUA
acrpousnKa He 3HaEr.

Hsaszapst — oyeunr pganexue oObertsl. Or Oamkaiilmero u3 HHUX
Jdyu cBera pmoxojauT fo Hac sa 1,0 mumanmappa ger. Camblii ke nma-
NeKnil U3 M3BECTHBIX KBA3apoB yaajJeH or Jemuan Ha 12 Muaamappos
cBeTOBHIX JieT. Vimaue roBops, HaGIIONAsm -KBa3apel, MBI BUJUM
oueHh panxexoe. npouuroe DBcemennoif, 6iuskoe K ee IlepBOHA-
YaJbHOMY B3pPBIBY.

BosMmoxuo, uT0 KBa3apsel — 3TO0 KAKAA-TO pammﬂ ¥ KpaTKOBpe-
MeHHasg CTaAuf PA3BUTHA TAJaKTUK, elle COXPAHUBIINX B CBOEM CO-
¢TaBe 3HAYUTEAbHLIE KOJINYECTBA IEPBHYHOIO CBEPXIVIOTHOTO M
CBEePXPHEPrUUHOTO «03BE3[HOTO BemlecTBa». Hexoropnie ma acrpo-
HOMOB I[I0JIaTRIOT, UTO NO KpaiiHeidl Mepe dYacTh IHEPrHH KBa3apoB
o0bAcugeTca o0ueM B HHX «UepPHBIX OBIPY, 3aCACHIBAIOIIUX B HM30-
ounnn rasoBo-mulieBoe Bemectso. f. B. 3eanmosnu u W. /I, Hosu-
KOB pa3pa0aThIBAlOT TMIOTE3Y, 110 KOTOPOH IJaBHAasd 4acTh KBasapa,.
ero cpoeoOpasmoe «AMpPO», IpejcTaBifer co0oif «CBEPX3Be3Xy» C
maccoit nopagka 10 mace Connua (MHHUMAJBLHO JONyCTHMAas Macca
kBazapa). O6unme rumores BCErJa CIYKUT TPHU3HAKOM HENOJHOTHI
TOYOre 3HaHMA, BO3MOKHO, uTO [UIs OGBACHEeHUT HPHPOXH KBa3a-
pOB «He XBaTUT» U BCEl COBpeMEHHOl TeopeTH4ecKoil duanku.

ITycth Gersoe 3HAKOMCTBO YHTATENs € HOBBIMHE OTKDBITHAMU BHE-
rallakTHY4eCKOH ACTPOIIOMUH NPHBEET ero K eJNHCTBeHHO IIpaBHJIL-
HOMY, XOTSl, MOM4eT ObITh, W TPUBHUAIBHOMY BaKIIOUEHHMIO: MHD TI0-
pasfo Clo;kHee TOro, YTO Mbl O HeM AymaeM. B 5TOM wesoBeuecTBo
y0esijiajloch NE pas, HO He BCerfa Heyjaud NPHBOJUIN K AOKIBIM
BBIBOJAM. YBH, CIAMLIIKOM YacTO HAINM 3HAHUSA, HOJIYYEHHBIE B 3eM-
1IBIX naﬁopaTopnﬂx MBI 0e3 [OJKHBIX OCHOBAHHUIl pacipocTpanged
na Bclo BeeMelmyio — U Ha TATaKTUKM, ¥ Ha aToMbl. Taxas sxcTpa-
HOJNSIIMA MOKeT oKasaThcda mempaBoMepHoii. Passe B mMupe aroMoB
He JelicTBYIOT HIble CHibl, ueM B oObienuoil :kusuu (Hampumep,
apepusie cwib)? IlogoGmo oromy HOBBIe OTKPBITHA B Mupe TalaK-
THK BpAJ M yAACTCA OODBACHUTH € IIOMOIUbIO M3BECTHBIX HaM Ci-
n0BBIX TONCH . sanonos ¢usuxn. IlpaBunbnee B TaKOM CUTyanuu
OKHJIATD TIOBBIX (PYHNAMEUTAJIBIBIX OTKPBHITWH, & Il6é BTUCKUBATH B
MPOKPYCTOBO JIO}Ke IBIHEITHHX 3IaHMI fBIO Iie BMELIAIHeCA B
HETo (DAKTBL.

Ilpas awapemux B. A. AmGapuymsH, ueiaBHO 3aABUBIIIN:

«Jlnst obbaAcHenuss PAKTHUECKUX [AHHBIX, He YKIAIBIBAION{HXCH
B PAMKI CTapbIX HPeACTaBIelnii, Mpl y)Ke Ie pa3 OKa3blBAJICH BBI-
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HY;KIeHHEIMU 00006maTh usuveckue 3akoHb n teopun. VMenmo Ta-
KasA HOTp86HO0TL BO3HHKaeT IIPM U3YYCHUU HECTAIlMOHAPHBIX Hponec-
COB B ApaX TAJAKTHK M B KBa3W3BE3gHLIX O0BEKTAX... 3HeCh yiKe
pedb HAET O MpeBpaIleHMAX BeL[eCTBAa, [PH KOTOPHIX ILIOTHOCTh
MeHfeTc B MHIIHADALl Pa3, a . HANPAKEHHOCTHh TPABHTAIHOHHOTO
HOJIA MOJKEeT ITOCTHraTh HECJHBIXaHHBIX BeJNYNH. Her u =me MOJKeT
OBITH HAKAKOM rapaHTHM, YTO H3BECTHHIE HAM 3aKOHB (PMBWKH CO-
Gimofalorcas @ B aTHX ycrmoBuax. [IoaTomy coBceM He yIMBUTENBHO,
eClli OKAjKeTCA, YTO HMEWIIHEcH YyiKe ceiiuac Goabpiiume TPYyAHOCTH
TEOPETHYECKOr0 TOJIKOBAHUA psfa HECTANHOHADHBEIX IIPOIECCOB MO-
TyT TepepacTu ¢ TE€YeHWEM BPEeMeHH B HpPAMOe NPOTHBOpeu¥e ¢ H3-
BECTHBIMM HAM 3aKOHAMH TEOpPeTHYECKOd (pusmKm».

Har 61 gajdexo Hn NPOHHKAJ A0 CHX [ODP B30pP YEJNOBEKA, BOOPY-
JKEHHOTO TEJECKOIIOM, BCIOY OH BCTpPeYal u Bcerjga Oyfer BCTpevyaTs
HOBEI€ MHUDEI H HOBI:.Ie MaTepnaJIbHbBIe CHCTEeMBbI, HaxogdAluecs B CO-
CTOAHUN HENPEpPBLIBHOTO MBUMKEHUA ¥ U3MEeHeRusd.

Takosa ofmas KapTuHa 3Be3THOTO MEDPR, K Oojlee MAeTAIBHOMY
SHAKOMCTBY ¢ KOTOPBIM MBI Temeph HPUCTYHaeM. :



KAR N3YUYATH CO3BE3/InA

Ipn nsyuennn co3sesauii Mbl GyleM HONb30BATBCH TPeMA WHCT-
pyMeHTaMI —F1asoM, GuHoOKaeM n TenecKomoM Jlua me-
AW, HAMO IOCTABJEHHOH, 9TOTO BOOPYIKEHHsA BIOJNHE [OCTATOIHO,
XOTA acTPOHOMBI NpH H3YYeHUH B3BE3JHOIO MHPa IOJL3YIOTCA BCEM
apCeHAIOM COBPEMeHHEIX cpeicTB Hcciefosammsa. OHE, Kak mpaBu-
70, NPeNMOYUTAOT IAas ApyruM, Gonee O0HEKTHBHHLIM IIPHEMHUKAM
naTyveuns, B nepsyl ouepenb Qoromracturke. Illupoxo memoms-
3yloTcA M pasHoo0pasHbie (OTOIAEKTPHUECKUE YCTPOilCTBA, B KO-
TOPHIX TAK WM HHAYE JYUW CBETA BHI3HIBAIOT DICKTPHUECKHMI TOK.

—

by ychzmwr Moiweyroe crnemente

Crenoe hamua
Cemynmra

Puc. 11. Crpoenue raasa.

“»

HeoObIKHOBEHHO pACIIMPWINCH HAIIM 3HAHHA O 3Be3JHOM Mupe ¢
[IpEMeHeHHEeM MeTOJ0B pajuoacTpoHOMmN. Pajmoreneckoms:, moka
COBEpIIEHHO HENOCTYIHEIe JNIO0UTENI0 ACTPOHOMHH, IPOHUKIU B Ta-
Kue rayGMHBI MHpPO3JQHWSA, KOTODHIE OCTAIOTCA ellle HeoCAraeMhMN
" 18 OOBIYHBIX ONTHHECKUX TENEeCKOMOB. '

Myl YIOOMAHYJAT O COBPEMEHHBIX METOJaX H3Y4YeHHs 3Be3HOTO
mmpa, 4To6Hl emie pas NOJUEPKHYTh OrPAaHUYEHHOCTH HAIIUX CPECTB
u sanmav. Bnpouem, n TpH 3THX CKPOMHHIX BO3MOMKHOCTAX H3YYeHHe
co3Be3uil TpHHeceT HECOMHEBHYI0 NONL3Yy BCEM TeM, KOMY J0pora
HayKa o 3Be3jax. '

HaGmonerua mamu OGYRYT TOJNBKO - 6U3YAALHLIMU, TO €CTH KO-
HEUHBLIM MPHeMHNKOM H3TyuyeHMa HeOeCHBIX TeJl BCEra OymeT rxas.
EcrecTBeHHO II09TOMY HAYaTh € PaCCMOTPeHMA JOCTOMHCTE H HEJO-
CTATKOB STOr0 H3YMHTEILHOIO OPrana IO3HAHHUs], KOTODEIM HAC HA-
rpajuia mpHpoOia. : ’

Ha pue. 11 cxeMaTnuecku u300pakeHO CTPOEHNE HTENOBEYECKOro
rnaza. CaMag BHemHSs ero o0060JOuYKa— XpAmeBnafgHas ckaepa. Ee
IepeHAR YaCTh HA3mBaeTca pozosuyel, Ona npospauna, BEIIYKJIA
1 mo (popMe GIMBKA K MApOBOR TOBepXHOCTH. BHYyTpeHHAA o6omou-
Ka Triasa, B KOTODOil pa3BeTBIAIOTCA MHUTAWOINHe T7a3 KPOBEHOCHHIE
COCYHBI, TMOMYYMIA HAUMEHOBAHHE cOCYOUCTOW 0GOMOTKM. Y pasuabix
Jiofiell TepeHAA 4acTh COCYQUCTON OOONOUKM NMeeT DPasHbIi IBET.
Ee nassiBaior padyxcrod 060aouroii. I1pocTpaHCTBO MKy pOroBH-
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meil W pamyKHOil 0GONOYKOH 3aNMOJHEHO HPO3PAUHBIM OPraHMICCKHM
BEL{ECTBOM. .

ITocMoTpuTe B 3epKAIO HA CBOM riasa. B mextpe HBETHOrO Kpyii-
Ka — pajy’kHofi 0GOMOYKM — BHIIENSAETCA Kpyrioe UepHOe OTBep-
crie — apauok.. B rmasy om urpaer poxsn auadparmsl. Horna namny-
yenue, OPOHAKAIONIEe B IIa3, OYEHb BEJMKO, 0CO0bIe MBIIII(B yMeHb-
maior nuamerp apauka. HaoGopor, B TeMHOTE 3pavoK pacmIMpAeTCH.

B o6piuHoit 0o0cTaHOBKe OPH ' HOPMAJLHOM JIHEBHOM OCBeILeHnuH
mEaMeTp spauka Giumsox K 5 mm. Ilpn HOumbix HaGmofeHMsAX OH
yBenuuBaerca A0 7—8 Mm. B

3pauok — 370 CcBOeoGpasHbIl BXOJ BO BHYTDeHHHE 4HacTH IViasa.
K HeMy HEMNOCDEJCTBEHHO NPHMHIKAET 3aMeyarejbHAsA HAeTadb Ia-
3a — rpycrasuk. llpuposa cosjana 3Ty eCTECTBEHHYIO MABOAKOBHI- -
OYKIylo JMH3Y YAMBUTEIBHO HNPO3PAvHOML. K rtomy e mobasasercs
emie ORXHO BAajKHOE CBOMCTBO, KOTOPOTO HET HU Y OJ{HOHW M3 HMCKYyC-
crennpix aums, (DOpMa XDYCTANMKA, A BHAYMT, M ero (HoxkycHoe
_ paccrosHme, MOTYT H3MEHATHCA. Meimunsl, Ha KOTOPBIX YKpemJeH
XPYCTAIUK, CIOCOOHBI' €ro PacTATHBATH WU cHuMaTh, IPUYEM. TAK;
uTo65l Ha cerdyaToil oGoimouke, mau ceTuarke (oHA elle WHaYe HA3BI-
Baercs peTunol), COCTAaBIAIINell BHYTPOHHIOW IIOBEPXHOCTL IVIA3a,
Bcerga HOAYYaJuCh YeTKHO, DPe3Kue («oroxycupoBaHHEE) H300pa-
eHAA., DTa CHOCOGHOCTH YeN0BOuEeCKOTo riasa, Omaropaps ROTOPOIL
MBI OTI@TJIHBO BUAUM MHp, HaswBaerca axxomodayuell, e

Mexay XpyCTaIMKOM ¥ CeTYaTKOH PpAaCIONOMeHo ‘crekaosudHnoe
Teao — CTY/IeHHCTaA Macca, HACTONBKO NpPO3PavyHAA, UTO Jyud CBe-
Ta, MPOHAA XPYCTAIUK, OpPaKTUueckn GecrHpemATCTBEHHO- JOCTUrAIOT
ceruarku. Ha ceTuaTke riasa, Kak Ha dKpaHe, CO3flaeTcA m300pase-
e npeamera. Haxum e obpasoMm 31O usofpakeHne IMpeBpalna-
ercs B BocnpuaTHe? :

CeruaTKA HUMeeT MEIKO3epHHCTOe, «ceTdaroe» crpoeHue. B mHei
pasBeTBIAETCA BPUTENbHHE HEPB, BXOAAI(ME B rIas 4epes OTBep-
¢THe, KOTOPOe HA3HIBAETCHA CAenbiM NATHOM. ITa 4acTh Taasa CO-
BepIIEHHO HEYYBCTBHTEJIbHA K CBETY, HO 3aTO BOKPYT BCA OCTalb-
HAg YaCTh CeTYATKA IIOKPHITA HEPBHEIMH CBETOYYBCTBUTENBHBIMU
KJIeTKaMU JBYX COPTOB — K0A00UKAMU ¥ NAAOUKAMU.

BremBuii 06aAHK KOAGOYeK M IaJOYeK JHIIbE OTAAJIEHHO COOT-
BOTCTBYOT UX.HAUMEHOBAHHAM.

Mamouxu 6omee YyBCTBHTENBHEI K CBETY, 4eM KOXGoukm. 3ato
6rarogapsa KomGouxaM MBI pasiuyaeM OKPAcKy HpPeIMeToB. Bes nux
MHp Kasaxca OBl cepo-uepHHIM, KaK Ha o6sIyHOA HenBerHOM  doTO-
rpadpuu. JI0GONEITHO, 4TO TIa3a HOUHBIX JKUBOTHBIX CONEPKAT TONb-
KO IIAJOYKA — BCe IpeMeTHl KajKyTcss MM OecmperHBIME. Bmpouewm,
U MBI C BAMH‘B CyMepKH, Korja cialoe ocBellleHWe TOYTH He BO3-
AeilcTBYeT HA MAJNOYyBCTBHTEJbHbIe KOAOOYKH, BHAUM MHUD  HOCpPen-
CTBOM IJAaBHEIM 00pasoM mnajodex. [lHeBHas raMmMa KpacOK CHIBHO
G7eKHeT, a HOYbIO H BOBCE «BCE KOIIKE. CEphi». e

CBeTOUyBCTBUTONbHBI® KIOTKH pPAacIOO}KeHBI IO CeTYaTKe = He-
pasHOMepHO. B cpegmeit ee w9acrnm, . paxoiAmgeiica NpoOTUB 3PAYKA,
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npeobiagaT kKoNGOuKW, a Ha Kpaax Ooaplue mamodeK. ITHUM 06CTO-
ATEIHLCTBOM 06’biICHHeTCH TaK HasblBaeMwii sfdexr 60K06020 3pe-
HuA, KOTOPBIM HepegKO NWPUXOAUTCH MOJNb3OBATHCA IIpu HabAge-
- Hun 3Be3n. Horpa xouems pnomyuine paccMoTpeTh KaKylO-HAOYAL
cnabo cBeTANIyioCA 3Be3qy, HAJO CMOTPETh He UPAMO HA Hee, a He-
cronpko «BGok». Torma wu3oGpaskenne 3Be3fibl ‘NONyYaeTCsA Ha TOM
- 4acTH CeTYaTKH, KoTopas Gorara NaNOYKAMH, W 3Be3ny Mbl BUIUM
BIIOJTHE OTYETJIUBO.

Yenopeueckuit raas — HeOOLIKHOBEHHO YYBCTBUTENbHEBIH IIPHeM-
HUK u3iayveHua. TeM He MeHee a3y CBOUCTBEHHBI M MHOTHE HEJO-
CTaTKM. YIOOMAHEM M3 HHUX JHIIb T€, KOTOPHIE MMEIT OTHOIIeHHe
K nabJaiogeHuio 3sesq. -

flpkue 3Be3pHI Bcerga BEITAANAT nyqnchMn Haxnonunre ciaerka
rolI0By BJeBO WJH.BIDPaBO, M Jy4u mosepuytcda. flcHo, uro atH ayum
3Be3[bl WLIIOB0PHBI, NOPOKIEHbl KAKHM-TO ONTHYeCKHM ddderTom.
Brissan sror addext pacceﬂHneM cBeTa B XPYCTalHKe H CTEKJIO-
BUJHOM Ttene. B 3HauyuTensHo# cremenu’ oH 0GycCaOBICH HenpaBnnh-
HOCTAMU IPAHHUIBI 3payvKa.

UyBCTBUTEABLHOCTh UENOBEYECKOTO TIA3a K JIyYaM C PasHOW IuIH-
HOit BoOiHBI pasauuHasg. IlomaBiasomyn 4YacTh. BIEKTPOMATHHTHBIX
Boan (pamumoBosmubl, uWHPPAKpacHwe u yJabTpaduOIETOBHIE Iy4m ©
& i.) T1a3 He BOCOpUHHMAeT BoBce: Mbl BHAUM JIUUIL Te JNYYH, [IA-
HBI BOJH, KOTOPBIX 3aKjaoueHbl B mpegeinax or 400 go 760 mm (ma-
nomerpos; 1 HM=10"° m). HauGomee ke uyBCcTBUTENEeH rJlas K
" sejleHRIM JydaM ¢ AauHoit BoAaHBI 555 HM. Ilomuepkmem, uto peun
HJIeT O HOPMAJBLHOM YeaoBeuecKoM riase. OTKIOHeHMS OT 9T0H HOp-
MBI Y PasHbBIX JIOJell MOryT GbITh BEChbMa 3HAYMTENBHBIMH — BILTOTH
7I0 TIONHOM «IBETOBOH# CIEIOTHI.

Ilpu mabmofieHuax 3Besj HANO0 HMETh B BHIY O0COOBIe CBOMCTBA
rasa, noixyuupiine HaummenoBaunue 3fdexrros Ilyprxumve n TIammuco.
Oun sakmioyaloTcss B TOM, UTO IIPH CPaBHEHHH ABYX OJMHAKOBO Ap-
KOX -3Be3x KpacHasa OynerT KasarbcA sApue roay6oil, a mpm cpapHe-
HUH JBYX OJMHAKOBO cJa0bIX 3Be3x HAGNIOKAETCA NPOTHBOIIOIOM-
Hblit adgerr. !

Boe0uie BusyadbHBIe OIpefedeHUs IBeTa 3Be3X BCErga OTHLO-

mennl cyObekTusabiMu omubramu. OcoGeHHO CHIBHO IIPOABIAIOTCH
9TH HEeNOCTATKM NpH HAGKIOIEeHUAX I[BOI/IHI:IX 3Be3;1, 0 ueM peyb
moiiieT HHKe.
" Ecnw Houbo u3 APKO OCBEN[EHHOH KOMHATHL BBIUTH cpasy Ha
yauily, T0 Ha 3Be3JHOM He0e YBHAWIIL CHA4aJa TONLKO CaMble sIp-
xu¢ 3Besfpl. I'as MOMKEH NPUBBLIKHYTH, IIPUCHMOCOOUTHECA K TeMHOTE,
I TOJBKO IIOCIE ITOr0 OH mpuofperaer NOMKHYI YYBCTBUTEILHOCTD.
310 CcBOKCTBO T332 MONYYWIO Ha3BaHWe adanTayuu.

PaccraspiBator, uYTO H3BECTHEIH WTANBAHCKUA HCCIeoBaTeNsh
Mapca Cruanapeiiam, Hpeae ueM NPUCTYNHUTH K HaOMIONEHHMAM
IJIaHeTsN HENbI 4Yac C¢ugea ¢ OTKPHITHIMU IJA3aMH B COBEPIIEHHO
reMHOlT Kompare. Tombko mocie TaKofl IIOAHOM ajaNTaliud IJIa3a
OH Haunnanx HabuopaTh B Teleckom. 3aro u Bupea Cruamapeiiu
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Gonble, deM APYTHe ACTPOHOMBI, W O HEM TrOBOPWIM, 4TO OoH o6xa-
aeT «OPAUHBIM 3PEHUEM».

Ilpu mabmopenusx caaGeix 00bexTOB 3BE3gHOTO HebGa (B ocobGen-
HOCTH TYMAHHOCTEH) HempeMeHHO WCIIONb3YHTe ajanTanuio riasa,
npuyuaiite, mogo6no Crumamapeiun; cBOil ria3 K TeMmHore. Tombko
B 3TOM cjyvyae Bamu HaGmofeHns GYAYT BIOJTHE YCHEIIHBIMH,

[pencrasum cebe, 4TO Takas IpeiBapnTeNbHAdA TPEHHPOBKA BHI-
nonnena. CKOJNBKO 3Be3J MOMeT yBHIeTh Ha Hebe HEBOODYIKeHHBII
yeJroBeYeCKuii raas?

Honcuerst mogobHOre poja jaBHO yike mnpofedansl. OxasbiBaer-
cq, HAa BceM 3Be3[HOM HeOe B caMyl0 TeMHYI0 H0Yb HOPMAJbHBIII
yejiopeuecknit riaz cmocoben pasamuuth oxono 6000 ssesn. HMx pas-
Auuie B APKOCTH OYEBUHO NpH IEPBOM ke B3rdange Ha He6o.

Kak npaBumo, HeBOODY’KEHHHIl [7a3 He BT 3Be3R caabee
6™, OpBaKo MCKIIOMHTENbHO 30PKHe JIOZM HPH ocodeHHO Giarompr-
ATHHIX YCHOBUAX HaOMIONEHHA MOryT YBUJETH ropasfo MeHee sApKIie
speamsl, Tax, mampumep, ma ropuoit Jluxckoii obceparopun (CIIIA)
B OUEHb TeMHBIE ¥ HpPO3pauyHbie HOUM YAABAJOCH DAsrAAfeTh 3Be3-
el go 8™,5! B Takme MoMedTH HAGTIONATEN CTAHOBUIHCEH HOCTYII-
HBIMI HA BceM Hele JTeCATKH ThICAY 3BE3[. '

BosMOMKHOCTH 4HelOBEUECKOro TIMIa3a OTpaHHYeHbl He TOJBKO - B
BOCPHATHA MBTYYeHHs JOCTATOUHO CHAOBIX HeGEeCHBIX OOBEKTOB, HO
‘@ B CIHOCOGHOCTH pas3InvyaTh B OTAENABLHOCTH [iBE JOCTATOYHO Ou3-
KHe APYT K ipyry Ha HeOe 3Be3Jbl. )

Bu ceituac Bumute 6yxBy «O» B 3TOM TeKCTe MOX YrioMm, Gima-
wuM ¥ 30 mmmyram ayru. Keratm ckasaTh, MOYUTH TOJ TAKAM JHe
yraom bl sumuMm ¢ 3eman Jlyuy u Commme. Hempaspa nu, omu
RasKkyTca ropagno O6apmnMu? 3pgeck MBI BCTpeuaeMcs € OJHAM U3
MHOTOYHCJEHHBIX 00MaHOB 3peHuA. \ :

Ecau yroa speHua HAaCTOIBKO Maj, 4TO JYYH OT JBYX Kpaes
mpexMeTa MOMAJA0T Ha ONHY W Ty e KOn0OUKYy MM NaIOUKY,
3TOT mpeMeT MHI BOCIPMMEM KAaK TOURY 0e3 Kakux-muGo monpo6-
pocteit. 3uas, dYTO INONEPCUHMK KONOOYEK U TMAJOUeK ONM30K K
0,004 MM, a POKyCcHOE paccTOAHHe XPyCTammKa OKomo 23 MM, He-
TPYANO HORCUUTATH, UTO npedeabMblll y2o4 3peHUS, HPH KOTOPOM
a3 MoMer pasiHuMThL (OPMY [pEeAMera, a 3HAYM, M YBUAETH B
OT/IeNbHOCTH [BE TECHO pacloNOKeHHBIe 3Be3fibl, OJH30K K O[II0H
muuyTe ayru. Ilom TakuM yriaoM Mel yBujenu Gpl TMHOTpadCKylo
TOMKY HA 9TOIl CTDAHMIIE C PACCTOAHAA TPeX ¢ IONOBUHON MeTpPOB.
~ Homeumo, yKasaHHas BeJWuYHHA €CTh BeJUUYMHA CPelHAA, BepHas
A HopMadbHoro riasa. HaOmopamoTcs yKIOHeHHA- KaR B Ty, TaK
u B Apyryio cropony. OmEaKO W JaA CaMoOro 30PKOTO IJIa3a 3BE3/h
BCerja BBIMIAAAT TOUKAMH — X peajbHble JUaMeTpsl BUIHBI ¢ 3eM-
JIi TOJ YriaMu, TOPas[io MEeHBIINMH OJHOH MMHYTHI OYTH.

Ponp ontmuecknmx cpeicrs, ymnorpe0aseMBIX ACTPOHOMAMM Ipi
nayueHun BceaeHHOl, 3aKWIOUAETCA, B CYUIHOCTH, B yCOBEPUIEHCTBO-
BaHNJ HALIEr0 3PeHNs, B TPEOJONEHNH HEJ0CTATKOB UeI0BEeTecKOTo
riasa.
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- Rar OMHOKIB, TaK ¥ TEIECKOIl IIPeKJe BCEro B [ABYX OTHOMICHI-
fIX IPEBOCXOFAT TIJa3 — OHH cOOMpaloT Godblie CBeTa H MO3BOAAIOT
Habionate HeGecHBIO Teja IO ropasfao OOAbIINM YIIOM 3peHus.

Jna sHakoMCTBA ¢ NOCTONPHMEYATENLHOCTAMH CO3BE3IHiL. M3 paa-
JnuHbIX GuHOKIeH HamGojee NPUTONHBL I PHM 3 M € H H bl . :

Yro Kacaerca TeaTpalbHBHIX OMHOKIEH, TO HX oOTHYECKHe Ka-
UeCTBA HECDABHEHHO HIUKe M acTPOHOMIYeCKHe HabwaeHua ¢ HU-
MH BeCbMa OrpaHHYeHBI.

Ha puc. 12 noxasad B pa3pe3e OOBIYHEI MPH3MEHHBI GHHOKID.
Jyu cmera, mpoiinA CKBO3L OG'BEKTHB, BCTPEYAET 3aTEM. HA CBOEM -
yTH mse npnamm IOJHOTO BHYTpeHHero orpaskenua. ORE HYMKHBI,
BO-TIePBBIX, JJNA . YMeHbIIeHHS
pasMepoB OMHOKIA U, BO-BTOPHIX,
IUIA MIOJMYYEeHHSA B HTOTe MPSMOro,
HeHmepeBepHYTOro  usofpaskeHns
npeamera. llocmenmee oGctos-
TEJILCTBO B ACTPOHOMUM HecyIie-
CTBEHHO, HO HPU paccMaTpHBa-
HHM 3EeMHBIX HpefMEeTOB - OHO
oi3KHO OKITH YHTEHO.

CosmanHoe 0GBEKTHBOM W30-
OpaskeHye 00'bEKTA pactMaTpUBA-
eTcsi B OKyJap, B CYOIHOCTH,
npexcrasigoImui  coGoi ysemu-
YATEALHYI0 ONTHYECKYI0 CHCTe-
] , ~ My, HeHCTBYWOINYI KaK CHIBHASA

Puc. 12. IIpraMennstii GUHOKAE. ayna, ORyasapsl OHHOKIA coefu-
HEeHBl ¢ KOPIYCOM OUHOKIA BUIl-

TOBOI H&peBKOH ¢ TOMOMILI0 KOTOpOH, BBMHUYMBAA MM, HA0GOPOT,
BEIBHHUYMBAA OKYAAD, MOKHO «(DOKyCHPOBaTh» M300pazkéHHe 00BEKTA.

Ilpn >ToM MHOJE3HO MOAB3OBATHCA LIKAJNOLH, HAHECEHHOH Ha OKy-
JApHBIe TPY6KHE,— u4TOGH He (POKYCHPOBATH Ka KB pas, MOKUO
3AIOMHUTE COOTBETCTRYIOINME [eJEeHUA HIKAJBL.

‘B npusmennsix GUHOKIAX 06e ITOJIOBWHEI 6111101{11;1 COeUHENBT
.0CBI0, TIOBOPOT BOKDYT KOTOPOHl M3MEeHMAET PACCTOAHWE MEMKAY OKYy-
aspamu. Iepen maGniogendaMM HAjgO YCTaHOBHTH GHHOKIb TaK, 4TO-
Obl paccToAHmE MeMKAY ONTHYECKHMMH OCAMU €r0 OKYJAPOB OBLIO
PaBHO PACCTOMHMIO MEJKAY IiasaMu HabI0gaTelnd.

Mu se- 6yneM KacaThea moppobHocTell ycrpoiicrBa OMHOKIEIT,
" OTCHIIAS METOPECYIHXCHA K NPEKpPACHOH M eJWHCTBEHHOH B CBoeM
" poge kamre M. E. HaGoxosa *). OTMetuM nume Te . KadecTea 6u-

HOKJel, KOTOpHe OYEYT CYIEeCTBeHHBIMM i HAMEUeHHEIX HAMI -
ACRPOHOMHUYECKHX HAONIONOHHUI. :

CoBercraa onruueckas npommnmennoc'm ‘BEINYCKAeT TIPA3MEH-
uHpl¢ GUHOKIM HECKONBKMX TumoB. HamGoiee pmocrynmeH u wacTo
. - .

*) HaGokon M. E.’ Amponomnqecxne aa6monennﬂ ¢ OumoRACM.—
M.: Tocrexmuapar, 1948.
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BCTpeYaeTca B TPOJasKe IIECTHKPATHBI GEHOKIDH ¢ nfamerpom 065~
extusa 30 MM. TeopeTHueckd Takoir OMHOKIB cobmpaer cBeTa B
36 pas Goxbpuie, yeM uejdoBedecKWil rias. B TeMHyH HOYL NpPH XO-
pournx aTMoc{epHBIX YCIOBHAX B HErO YAAGTCs pAasIiAAferTb 3Be3[ibl
no 10™. Vnaue rosopsa, ma BceM 3Be3fHoM Hebe ¢ MOMOILIBIO BTOTO
GUHOKIA MOMKHO YBHUIETH OKOJIO DOXYMHJIHOHA 3Be3f!

Veanuupaer OMHOKIL U Pa3peilaiInylo cOOCOOHOCTH YeaoBeve-
CKOTO 3peHHA — B TOT ’Ke IIECTHKPAaTHBII OMHOKIbL yjaeTca pas-
JAHUMTH B OTHEJNBLHOCTH 3Be3[bl, ecliu Ha HeGe paccrosmMe MeMmy
HUMM He MeHbIIe 7,5 CEKYHIH AYTH.
Tipasna, ara BeluYuHA — OPEAETb-
nas., Ipaxrunueckn paspemammias
CIOCOGHOCTh OITHYECKUX HHCTPY-
MeHTOB 33BHCHT ¥ OT aTMocepHHIX
yeiaosmit, m OT pasHocTH B Giecke
HaGr0gaeMBIX - TECHO PACIOJNOMeH~
HBIX 3Be3[, U OT APYIHX IPHUYHUH.
Braropapa um Qaxruueckas pas-

‘peizaromas _cHoco6HOCTL HHCTPY-

MeHTa BCeT[a HHKE TeopeTUdecKoM.

Ipr mabmopennsAx B OHHOKID |
M TeNeCKONm [oJie 3peHHd uMeeT '|
¢opMy Kpyra. YriaoBoil monepeyHuK .
3TOr0 Kpyra y pasHeIX HHCTPYMeH- Pgc. 13. Ilpocrefimmit mraTas xis
TOB pasivu4eH, a y ONHOTO M TOTO GHHOKIA,
JKe HHCTPYMEHTa 3aBHCHT OF NpH- _
MEHAEeMOTo yBenHueHHA: ueM .0onplie yBedUYeHHe, TeM MeHbLIe
10J€: 3peHn . . . ’

' B _cOoBeTCKHX INECTHKPATHRIX NPU3MEHHHIX GMHOKIAX AHAMETP
mons 3penusa paseH 8,5 rpapyca, uro B 17 pas mpesocxoauT BHAM-
Mbié yraosuie monepeynuks Jlynst man Consna. ,

BerpeuaoTes B HPOfaKe M BOCHMAKDATHBIE NMpU3MeHHbIe GHHOK-
Ju ¢ pguamerpom ofwextusa 30 MM H, OUYeHb PegKO, [ECATUKPAT-
maple . Gupnorian ¢ oopektusoM 00 M. Ilocienmuue sBIAIOTCA OTIMY-
HBIMH HHCTPYMEHTAaMH &d O0Liero u3yueHHs 3Be3[HOTO HeGa.

.Ecfiu mpu acTPOHOMHYECKHX HAGMOeHHAX Jepiarh GUHOKIbL B
pyRax, pesyabTarsl moiyuarca mroxue. Pyxu Gwictpo ycraior, Haud-
HaOT ApokaTh # HabaofaTenb YBHAUT NphTalonine u306pasenus
3Be3n. Urobn m3bemaTs 9TOTO, HENPeMeHHO CHejadTe IITATAB I
GuHORIA, HampuMep TaKoii, 'Kak Ha puc. 13. Bes omopsl mim ycra-
HOBKM aCTPOHOMHYECKHMe HalMiofieHHA ¢ OWHOKIeM MOYTH IOJ-
HOCTBIO 00ecieHUBAIOTCA. :

HecMoTps Ha GoONbIINe NpeMMYIIECTBA GHHOKIA HO CPABHEHWIO

.C HEeBOOPY}KEHHHIM TIJAa30M, IJABHHIM HHCTPYMEHTOM HPH H3YIeHUH
AOCTONpPUMEYaTeNbHOCTEet CO3Be3fuil Bce jKe cAeJyeT CYATATH TC.ae-
cron. B mociegHHe TOXHI COBETCKAaA ONTHYECKAS IIPOMBINLIEHHOCTDH
craja BHIIYCKaTh HEQOpOrne W XOpOIIMe II0 KA4eCTBY - TeJNECKONHL.
Ux MoskHo mpuoGpecTu B Mara3uHax Haraagueix nocobuii I'masyu-
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TeXIpoMa, ¥ OHE BIIOJHe YAOBIETBOPAT 3aMpPOCH PAJOBOrO IobnTe-
aa acrpoHomuu. Ilo oTuM npuumHaM Msl He 6yJeM oOmHMCHIBATEH YCT-
poiicTBO HeOONBIIEX COBPEMEHHBLIX TEeJEeCKONOB 3arpaHUYHBIX MapoK
(mampumep, Hapopmoro mpepnpusitua Lleiic) uam rtemeckomos mope-
BOJNOIHOHHOr0 BHINYCKA, MHOTAA NOUAJAIIAX B PYKHA AaCTPOHOMA-
mobutensa, 3aMeTHM JNUINb, YTO T¢ N3 uMTaTeN]ell, KOTOPEIM He YAacT-
¢ NpuoGpecTs HACTOAINME TENECKON 3aBOACKOTO H3TOTOBJIEHHA, MO-
IyT IpH JOCTATOYHOM YCepIMH CaMu aocTpouTh cebe nononwo X0~
pomuii caMOAeABHBIA TelecKom-pediaexTop *).

Urax, peub moiisler 06 uMeloLAXcsa B npojae TaK HAa3HIBAEMBIX
IMKOJXbHB X Ttedeckonax. CaMblii HpOCTOil U3 HUX — 3TO TENECKON-
pedpaxTop ¢ pguamerpoM o6bertuBa 60 mMm. On cmalken AByMsA
OKyJdApaMu c yBeiauyeHueM 32 u 64 pasa m yKpewieH Ha TAK Hazbl-
BaeMoil a3UMYTaJbHOIl TONOBKe, MO3BOJAIONIEH eMy BpAIaTLCA BO-
KPYr JBYX B3aHMHO NepPIeHIUKYJAAPHBIX OCEe#l — FOPU3OHTAALHOH H
BepPTUKANBLHOI.

Tak Kak npm ABUIKEHOW CBETHI 1O HeGOCBOAY OJHOBPEMEIIHO
MEHAITCA W HUX yriaosaa FEhicoTa HajJ TOPH3OHTOM M UX Aa3UMYT,
asuMyTaJbHAA YCTAHOBKA O00magaer CylUIECTBEHHBIM HEHOCTATKOM:'
HNpPUXOUTCA BCe BpeMA NOANPABIATE TeJECKON cpasy Lo ABYM Ha-
IIpaBlIeHUAM — H IO BHICOTE M II0 a3UMYTY. ,

Maspiit HIKOMBLHEIE pPepaKTOp — HA30BEM TAK DTOT TETECKOI —
noseosiser HaGaiomars 3Be3gm f0 11™ m pasiamyarte B OTAENBLHOCTH
JiBe_ 8BE3JbI, €CJIM YIVOBOE PpACCTOSHUE MEKAY HHMHM He MEeHbIIe
2,4 cexymupt pyru. lopaspo coBepiuieHHee INKONbHBIE MEHUCKOBhIIT
reieckon cucremsl . J[. Maxcyrosa. B uem mnpeumyiuecra ‘aToii
CHCTEMbI TEIECKONOB Tepeld O0BIYHBIME TelecKomaMu-pedpakTopaMu?

B remeckone-pedpaKTope O0GBEKTUBOM CIYRUT MOJOMKHATENbLHAS,
cofnpaTenbHaA JHUH3A MM CHCTEMa U3 [ABYX JHMH3, AeiicTBYomas
COBMECTHV, KaK ofua cobupatelbHasa junusa (puc. 14).

O6bexTuB, cobupas ayum or HeGecHoro reia, Kaer ero msobpa-
sKeHue B TAK HA3bIBaeMOil (POKAsTbHOH TINOCKOCTH. JTO HM300pasKeHue
paccMaTpUBaeTCA Uepes CHIBHO ynenmmnaxomyro CAQKHYIO JIyIY,
11a3bIBAEMYI0 OKYJIAPOM.

N o6nexrus, 1 OKYJIAp TENECKONA MMEIT ONpeieleHHBIe (oryc-
Hile paccTogHua (Tak HA3BLIBAIOT PACCTOAHMA OT ITHX JMH3 0 [a-
BaeMLIX HMMH YeTKHX wu300pajkeHwii RaNeKux mpeametos). Moxuo
JIETKO JOKASaTh, 4TO YBeNUYeHHE TeJeCKOIa PABHO OTHOWIEHUIO ¢o-
KYCHOTO DacCTOSHHUA 00BeKTHBA K (SOKYCHOMY pAcCTOAHHIO OKYJIApa.
Tak, manpumep, ecam QorycHoe paccroMHMe 00BeKTHBAa papHo 1 M,
a (oxycuHoe paccrosiEme OKyaspa 1 cM, To Temeckon Oyjer yBedu-
uusath 1oBHO B 100 pas. Hmaue roBops, B TaKOH TENECKON BCE He-
OecHble CBeTIWNIA MBI YBUAUM IO YIVIOM B CTO pa3 OOJbIIAM, 4eM
HEBOODYKEHHEIM IVIa30M,

*) Cm. keurk: Hasamuwe M. C. Teneckon acTpoBOMa-inoOurens.— M.:
Hayka, 1979; AcrpomoMudyeckmii KajgeEgaps Ha 1980 r. Omucamme caMonennb-
HBIX TeJeCKOIOB MOMKHO HafiTH B pPa3JWYHBIX BBITYCKAX KypHaJa «3eMias u
 Beeaennasy.
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B Teneckone-pedexTope 00BEKTHBOM CIYKHT BOTHyTOE mapabo-
Inueckoe aepkano. Jasaemoe mM uso0paskeHuMe cpeTmia OOBIYHO
oTpajkaeTcsi ¢ NOMOMIBI0 3epKaia WJIH IPH3ME B GOKOBOH ORyJsAp,
yKpemensamii Ha TyGyce (rpyGe) pediexropa. briBaloT wg Takue
pedIexTOpH, B [IABHOM 3€pKale KOTOPHIX CHEJAHO OTBEpCTHE MIA
oxyaspa. Xox Ayueil B TakoM pedexTope IMOKA3aH HA pUC. 14.

Puc. 14. Cxemm pedpaxTtopa (BBepxy) W peduiexropa. 06 — oGbexrus, Ox —
. oryasp, F — doxryec.

IIpu Bcex pmocromHcTBax pedpakTopoB M pedaeKTopoB oHE 00-
NajaloT CYLIECTBeHHHIMH -HefocTaTkamu. Mx omruyeckme wactn
(nuH3BI W 3epKaja) BHOCAT B u300paskeHHe HeGECHBIX TeJ HMCKase-
HMfA, KOTOpHIE HAa3hIBAalOTCHA abeppayusmu. V3 HUX rIaBHBIME ABIA-
10TCH cepueckan u Tpomaruvecras abeppayuis.

Kpaessie uactu coOupaTeNbHOH JIMH3H HPENOMIAIOT CBETOBBIE
Jdy4l mapajielbHOr0 IyYKa CHIbHee, ¥eM ee IeHTPalbHbE 4YacTH.
MN3-3a aToro TOUKA CXOMKAEHHUH «KpPaeBBIX» Jayuyell — ux ¢oryc —
pacionokena Oamke K JMH3e, 4eM (OKYC (IEHTPAJBHBIX» JTyueif.
B srom sariiouaercAa cgepuueckana abeppamusa, KOTOpas HpodgBIAeT-
. cA B-PAa3MBITOCTM RaBaeMBIX JuH30fl usoOpamennii. Touynee rosops,
u3-3a cepuveckoii aGeppanuu MAM Kpad u3o0paskeHHsA OHBAalOT
‘paampiteivu  (He - «B poKyce»), wam ero memrpampHeie uacTu. [lo-
CTHYL 7Ke OIMHAKOBOM YETKOCTH ¥300pajKeHHS BO BCEX ero 4acTAX
He ypraeTtcd. ' L

Vnoit tapakTep HocuT Xpomatwueckas aGeppanusa. Oma BhIpa-
MmaeTcd B TOM, YTO JNYYH PAsHOro IBETA IIPEJOMAAIOTCA JHH30H mO-
passoMy — (HOTETOBEIe, HANpUMep, CUIbHee, uyeM KpacHbie. Ma-za
sroro u3oGpakeHue HeGECHOTO CBETHIA BBHINIAJAMT OKpPAIUEHHHIM B
pajiy’KHBIe L[BeTa, 9TO, KOHEUHO, TaKKe Memaer uaGmiomenndiM.

Jlna ocnaGmerus aGeppanmii 06beKTHBB pPedPaKTOPOB MOHTHDY-
for u3 aByx (a mmorma m Tpex) aun3 (cm. puc. 14). Ileppas ua mux
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HBOAKOBBIIYKNAA, BTOPaA — INIOCKO-BOTHYTAA. CloskeHHBIE BMeECTe,
OHU JAEMCTBYIOT, KaK OJ{HA' cOOMpaTeNbHAA INIOCKO-BHIIYKJIAS JNH3A.
AHaJOTHYHO® YCTPOHCTBO HUMEIOT M OKYJIADH TedecKomos (puc. 15).

OKaseiBaeTcs, MOKHO, HOAOHMpaA KpPHBH3HY JHH3 M COPT  MX
CTersa, moGuTnca ToTO, q'roﬁm 00’beKTHB pedpPAKTOpPa NPAKTHYCCKH
He gasanx cdepuueckoir abeppanmuu. IlonnocTeio ke YHEUTOKHATH

%
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Puc. 15. Paznuyunie Tunsl oxkyiaspoe: a) Pamcpmena, 6) Ioitremca, ¢) Heibne-
pa (axpomartmuecknii), z¢) A6Ge (oprockommueckmii).

m\\\\‘ FRZAESN

XpoMaTauecKyo aleppamimio TaKHM cHOCOG0M HEeBO3MOKHO — 06g3a-
TEJBHO OCTaeTcA HEKOTOpas, MpaBfia, -OfHOTOEHAH (06BIYHO romy6o-
BaTag), OKPALUIEHHOCTh N300paKeHui. )

Pedmemopm B STOM OTHOUICHHH . JIYYIle petbpamopon HUx o6mb-
eKTHBH — 3epKajla — He 00NafaloT XpoMaTHueckoir abeppamuei,
a ecau TJIABHOMY 3€pKajXy K TOMY ke mpupana ¢opma mapabdomoupa,

- chepuyeckan abeppanusa TaxKe CIUILHO ociaabuasercsa. IIpasna, B atom

ciayuae TiIaBHASA TPYMHOCTb 3aKIOUAaeTcA B «mapaboausanmmu» 3ep-
Kajla, B OpUAanuu eMmy crporo mapaGoxoupgnoit dopmer. HeoOxonu-
MaA TOYHOCTH 3[eCh HCKIIOUNTeNbHO Beanka, Tag, mampuMep, npu
M3TOTOBJACHHMM ‘BepKaja aMepukaHckoro peduextopa obcepBaTopun
Maynr ITamomap, umemomero 5 M B guaMerpe, JOMycKaeMble OTCTYII-
Jenmsa OT HyHoit (OpMbI Le TpeBBIOIANM ROJeir Murpomerpa!l
Orclofa ACHO, ¢ KAKNMHI OTPDOMHBIMM TPYJIHOCTAMM CBA3aHa MO-
crpoiika Kpynueix pedaexropos. He merye cosmasaTe u prm{mef
Tenecnonm~ped)pan'ropbl Hoaromy  yie naBHO Haspena HEOO0X0xH-

"MOCTH B HOBBIX CHCTEéMaX TeJdeCHKOIIOB, KOTOpbIe anzI CpaBHUTEJbLHO

»

.He60JIBI.III/IX pasMmepax 06na;1am1 OBl BBICOKUMH OITHUYECKUMH Kaue-

crBaMu. Takue TeJeCKONB, Ha3BaHHble MEHWCKOBBIMH, OBLIN u300pe-
tenst eme B 1941 r. waenom-koppecnongentrom AH CCCP-II. JI. Mak-
cyroseiM. B Hacroaiee BpeMs MEHMCKOBbIe TJECKONBI IIMPOKO HC-
NONB3YITCA KaK y Hac, Tak u 3a py6emom. Ha puc. 16 noxasana
OPUHIUIUANBHAA CXeMa HIKOIHHOTO MEHHCKOBOTO TeleCKOIa.

Jlyun cBera, HAYIlHe OT CBETHNA, MpEKAe YeM MONACTH HA IIaB-
HOe BOTHYTOE 3€PKAJ0 TeJECKONa, HPOXONAT Yepe3 TOHKYI0 BBINYK-
JIO-BOTHYTYI0 pPAacCCeHBAWIMYyI0 juH3y — MeHuck. Orpasupmmch
OT TIABHOIO 3epKajia, JyYd CHOBA BO3BPANIAKTCA K MEHHCKY, IeHT-
paibHag 4acTh BHYTPeHHEH NOBePXHOCTH .KOTOporo mocepeGpena mu,
TaRuM 00pasoM, BBIIOIHAET POJL BRIYKIOro sepkaiza. OrpasuBmuch
OT Hero, AYYN HOMAJAIOT B OKYJAp, BCTABJEHHHH B OTBEPCTHE TJaB-
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goro seprana. llpemMyimecTBa MEHMCKOBOIO TeJeCKolla BechbMa Cy-
LIeCTBeHHEL ;
Bo-nepBrix (u B 3TOM COCTOMT IVIABHAA MJedA MEHMCKOBOTO Tejye-
cxoma), ¢opMy MIOBEPXHOCTEl MEHNMCKA MOKHO BBIGpPAaTH TaK, 4YTO
npu chepuvecKoil NOBEPXHOCTH TIAABHOTO sepkana cepuuecKas
aGeppalusa MeHHCKA IONHOCTHIO CKOMIeHcHpyeT (To ecTh Kak Gn
VHHYTORUT) cepuuecKkylo' abeppalyio sepkaja. XpoMaTHYECKAs ke
- afeppauua u3-3a TOHKOCTH MEHICKa
- 4 ero Majioit HCKPHUBJIEHHOCTH
Y ) IPAKTHYECKH OTCYTCTBYeT. TaKuM
o6pasoM, MEHHCKOBEI . TeJecKoll
HaeT YeTKHe, HeOKpallleHHBIe BHICO-
KOKauecTBeHHbIe U300paKeHus.
Bo-sropsix, Ipu HM3rOTOBIEHUH
ONITHYECKOH  9aCTH  MEHHCKOBBIX

Jjpormuéobes
I

: €mepmef;a
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Puc. 16. CxeMa LIKOJbHOTO MEHHCKOBOTO TelIeCKomNa.

TeNeCKONOB TPUXOAUTCA 3aTPAUMBATL IOPA3N0 MEHbINE YCHIHI, ueM

npH CO3NAUMM OOLIYHBIX PeQIeKTOPOB. [TpmuuHa B TOM, UTO HE
TOABKO y TMIABHOTO 3epKaja, HO B y MeHNCKAa IIOBEPXHOCTH MMEIOT

cepnueckyio ¢opmy,’ a n0GuTHCA TaKoi (OPMBI TEXHUYECKH He-
_CpaBHEHHO Jierde, YeM napaGonuyecKoi.

B-rpeTbux, Jyd CBeTa, HOMAB B MEHHCKOBBIH TeMECKOM, JBAFKIbI
MeHAeT CBOe HAampaBleHue, JTa 0COOEHHOCTL JBHMKEHHA JIyda CHIb-
HO COKpAmIaeT [AMHY MHCTPYMEHTa U JieNaeT MEHHCKOBBIH Teleckom
KOMIIAKTHBIM, YI0GHEIM B oOpamenun. -

Hakomer, B-9eTBEDPTHIX, MEHHCK TepMeTHUeCKH 3axymopusae¥
tpy6y Temeckoma. DTo IPeTOXpaHAET TIABHOE 3ePKANO OT NONAHa-

'HER BJATH, IBUIM, UTO, KOHEYHO, YAUMHAET CPOKH €ro MPHUTOAHOCTH
mnsa uabGaionenmii. : ~

‘ MiEonbHHM MEeHHUCKOBHE Teaeckon (puc. 17) ouens
KOMIIAaKTeH — JiiiHa ero rybyca (rpy6el) 25 cm, a BBHICOTA Tee-

*
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cxona Bmecre co mraruBoM 40 cM. Ilpomumaiomas ero cmocoGHoctr,
JIOCTaTOYHO BEAUKA — B INKONBHBIA MEHUCKOBBIH TeNECKON ROCTYIHEI

3Be3abl Ko 11-if 3. Besumumubl. Bosee BhICOKA, weM y Maxoro mKOMb- -

HOro pedpakTopa, ero paspemraomias CHOCOGHOCTE — OKONO 2 ce-
KYHJ JTyTH. _

Ha nosopaumsalomeiicsi okynapmoii ooiiMe BMOHTHpOBaHEI ABa
JORylnaApa, ysexmyusaromue B 25 u 70 pas.- O6a oum cuaGmennr ze-
HHTHBIMM OPU3MaMH. oGrerdaomuMn HaGNIOleHUA CBeTHJ, OAM3KHX
' K 3eHHUTY. YmoGeH BU3Hp, Hrpaio-
IEA poab cBoeoGpasHOro mpuie-
JIa OPE HABOAKE TeJecKoma Ha
00'BEKT. : ’

YcTaHOBKA IUKOJBHOTO MEHU-
CKOBOTO TEJIeCKONA — a3UMYTaJb-
Haf, 4TO ABIAAETCH OJHUM W3 ero
HefmocrarkoB. -llpasma, asumy-
TajgbHAA TOJOBKA WHCTPYMeHTA
cnaleHa He TONBKO KpeIAllu-
MH, HO H MHKPOMEeTPHYECKHMII
«KMI0YaMu» (BHETAMU), HO3BOJA-
IOMEME Ha0JX0faTeq0 MeqieHHO
[IOBOPAYMBATE TEJECKOI BCJe 3a
YXOOAIIAM U3 [OJA 3peHUA CBe-
_THIIOM, HO ,3T0 Majio ofjerdaer
momosxenue.  Jlpyroe ' fieymo6-
CTBO — KODPOTKUII IOTaTHB, Tpe-
Oylomuil AOMONHHTENBHON IoCTAa-
TOYHO BBICOKOII ONOPBl B BHIe
CTOJNa, TYMOB HJIH CHENHAJbHO-
ro croxba, ' '

Ilose spenusa wuncTpyMenra
Gonpmioe. Ipu ypenuwenun 8
25 pas ero nuaMerp paBeH 48 Mu-
Piuc. 17. IllkonsHbii MeHHCKOBBE re- HYTaM [YyTH, NDH YBeAUYEHHH B
jecwon. I —mratns, 2—1py6a re- 70 pas — 16 mumyram gyrm, uto

ggcxzna, 8 — ORyaAp ¢ yﬂeﬂmeﬁﬂ%l IOYTH BJBOE MEHbINE BUIHUMOTO
29, 4 -— ORyNAP ¢ yBeIHYeHHeM X
5 — sennTHAA npusMa, 6 — BH3NpHL JMyHHOTO AfICKA.

_AAs RaBeIeHMA Ha n3bpaHHbIl 06'beKT, Ipu Beex memocratkax ycra-
7—10 — BUNTH 3KUMa B BUHTH TOH- HOBKM HIKOJIBHOIOG MEHHICKOBOLO
Koii naBonku mpuGopa. ) TeJeCKoIla ero OITUYeCKHe Ka-

UeCTBA [JOCTATOUHO BHICOKM, W
, 3TOT MHCTPYMEHT CMeJ0 MOMKHO

BEKOMEH0BATh [JIA M3yYeHUs 3Be3[HOro meba. '
“Beccnopnio Ayummii u3 Bcex TpPeX MIKOJIBHBIX TETECKONOB — 6 0 J1 b-
Mot MKOXAbLHBHE pedpartop (puc. 18) ¢ amamerpoMm 0GB~
extuBa 80 mm. Ilpesspme Bcero ero ycramoska me a3UMyTaIbHas,
a nmapamraxktHueckas. B Takoil ycraHOBKe ofHA W3 ABYX B3aHMHO
- LIEPeNeHIMKYNAPHBIX 0Celf, BOKPYT KOTOPHIX MOKET II0BOPAUMBATLCH
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TeecKoll, HanmpapieHna Ha nomioc Mupa (mnm, nmpubrmmenno, ma ITo-
aApuyio sBesxy). Biaromaps. ToMy NpU BpAlIeHHH BOKPYT APYToir
OcU TENECKON ClefyeT 3a CBeTHJIOM M JJf TOTo, 4TOOHI yHep/KuBaTh
06'BEKT B TIOJE 3PeHHA HHCTPYMEHTa, MOCTATOYHO TOJL3OBATHCA OJ-
HUM TAK HasbiBaeMbIM «uacoBbiM» KiouoM. Ilapammaxkruueckas ro-
mopka MHCTpyMenTa (OHA crenaHa CbeMHOH) COefUHEHA C BHRICOKUM
Pa3ABAMHEBIM TEPEHOCHBIM DITATH- (S
BOM, UTO TAK)Ke CO3faeT CyINecT-
BeHHBIe yfo0cTBa MIn HabarogaTend.
- Mm onycraeM (kak ¥ B Ipepml-
MyIMEX cJHy4asX) moppoGHOe onmca-
HHe TeXHMYECKOTO YCTPOHCTBA HH-
CTpYyMeHTa, TAK KaK BCe 3TO XO-
POIIO H3JI0KeHO B TMOAPOOHEIX, 00-
CTOATENBHBIX MHCTPYKIUAX, TpUIa-
raeMbIX K KayKIOMY M3 TeJECKOIOB.
ViooMaHeM JIHMOb, 4YTO OOJBMION
LIKONBHBIE pedpaKTop WMeeT Bce
yepTH  «HACTOAINETO»  TeNecKoma:
TIPOTUBOBEC HA OCH CKIOHEHUI, 7(Ba
3QKMMHBIX M JBAa MHKpoOMeTpHye-
CKEX KII0Ya, NPOTHBOPOCHEK,
YCTPOHCTBO [JIA YCTAHOBRM NO IIH-
poTe MecTa HaGMONeHHA M MHOTOE
apyroe. B uwacrmocTM, Temeckom
cuaben amadparmoit W CcIenuaib- paxiop. 1 — 1y6yC, 2~ OKyAAD-
HBIM  OKDaHOM  JiA Habmopenus Had d9acTh, 3 — FOJIOBKA INTATHUBA,
Counna. OJIHaKO HAaC HHTepecyYIT 4 — ITaTHB, 5 — MPOTHBOBEC.
ceifuac Te KadecTBa DTOTO WHCTPY-
MeHTa, KOTOphIe MMEOT HEemoCpeJCTBeHHOe OTHOMeHHe K Habiaofe-
HHUAM 3Be3[HOTO Hela. N

- Jluamerp ero o0beKTHBA, KaK YiKe .0TME4aaoCh, 80 mM. Tpn
OKyJfipa TO3BOJNAKNT NPUMeHATH yBenmuenuss B 80, 40 u 28,5 pasa.-
B xopolmue HOYHM yAaeTcA pasimuuTh 3Be3msl Ao 11™.5.

TeopeTiueckas pa3pemIAloIas CIOCOOHOCTh GONBLIOrO IMKONLHO-
ro pedpakropa — 1”,75. Ha npartuke, no yme yKasaHHBIM HpUTU-
‘HaM, OHa HecKojibko Humxke — 2”7,06. ' ) _

Bce TpH ITKOIBHBIX TeJECKOIA He TONLKO OTIHYHBIE CPeJICTBa
"Jns oBmero BHAKOMCTBA ¢ JOCTOINPHMEYATENHHOCTAMH CO3BE3[HME U
- JIyubl, H® W WHCTPYMEHTHI, BNOJHEe HNPUTOAHBIE [UIA HEKOTODPHIX NPOs
creifunx HayuyHHX HaOmopenuit *), Hro saxouer ot obmiero cosep-
naHnsA HeOeCHHIX Tej mepefiTH K HOCHMIBHOMY HAYYHOMY WX H3Y-
wennio (4To BecbMa KeJaTeIbHO), MOMKET BOCHOIB30BATLCA JUIA BTOM
Heau oGCTOATeNbHBIM pyKoBoxcTBoM, cospjammeiM I I'. Hyamxos-
cruMm (cM. crocky Ha c. 16).
—————

*)' B mpoja;ke MHOIZa OHIBAIOT TAKKe BPHTENbHEIS Tpy6u 3PT-457 m
3PT-460 ¢ gmaMerpayu obnexrusa 70 MM B 50 MM.

Puc. 18. Boapmoii mxoAbHKE ped-
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‘Hecroabko Meropuueckux saMevanuit o HaGNTONeHHAX 3BE3THOTO
MUpa B IIKOJIBHBI® TEIECKOIH. : : '

I'maBmas TpyAHOCTH AN HAYMHAIOMIETO — HABOXKA TENECKONA Ha
MHTEPeCYIOINUE ero o6BeKT. 37ech NMOMOIYT TOABKO TPEHHPOBKA I
HeKOTODBli ONHT B «HAUEIMBAHWM)» TeJeCKONAa HAa SeMHBle Npej-
mersl. Ilpm maBomke Hafio CMOTPETH BRONL TeNeCKONa, H KOTHA

O0BeKT OKajKeTCA HA Kpalo BepXHeil wacTu TyOyea Teseckoma, cier- -

K& IIOBePHHTe TEeJNeCKON TaK, 4TOOH GoKoBag NOBePXHOCTL TYOyca
CTala A Hac HeBHAuMoi, Barmamys mocme aroro B okymap, B
YBHAAT® IpefMeT H, 3aKPENUB KAKYN, MOKeTe 3aTeM «OT(OKycupo-
BaThb» H300pasieHue, )

Ilonesno pas HaBcerma OTMETHTHL UePTOUKOM IONOMKEHHE OKyJIAp-~
HOii TpYyOKM TemecKoma AAs YeTKOH (POKYCHPOBKM pAaBIMYHBIX OKYy-
isipos. Ecam jxe okymap mpemBapuTennbHO He OT(OKYCHDOBAH, yBH-

JMerb B Hero (maKe IpM TOYHOH HABOJKE MHCTPYMEHTa) CIAGYIO -

8Be3ly KM TYMaHHOCTh OYeHb TPYAHO, 4 HMHOTAA H NPOCTO HEBO3-
MOJKHO.

—~ B Temeckom spxue BBe3fs BHAHB HE TOYKAMH, a KPOLICUHHIMHE
muckamu, He nopymaiite, wro Bm maGiogaere peanbHbe, HACTOA-
mue JAUCKH 3Be3l.~ YaNeHHOCTh 3Be3[ OT 3eMIH TaK BEIAKA, UTO
‘Aame B KPYOHEHINM® U3 COBPEMEHHBIX TeNeCKOIOB PacCMOTPeTh HX
Aucku He ypmaerca. Hamymmecs e fuckm 3Be3s — cilIeJcTBHE 0CO-
6oro ONTHYECKOLO ABIEHHsA, HasmBaeMoro aumppakmmeir. Uem Gomb-
e AnaMeTp O0BbeKTMBA TelecKoma, TeM MeHbIoe OoGMaHIMBEIA mud-
paxuumonssil uck. Ilpm xopommx arMocepHBIX yCIAOBHAX BOKPYT
M paKIMOHHOT0 AUCKA 3BE3EbI BUAHO HECKOIHKO CBETIIBIX nagpak-
LIHOHHBIX KOJEl[ — OOTHYeCKNX oOpasoBaHH{, He HMMEINHX, KOLedu-
HO, HIKAKOT0 OTHOLIEeHUA K CaMoil 3Be3e.

Hna pasHeIX 0GBEKTOB NPUMEHAIOTCA pa3HEIe yBeaugenus. Ty-
MaHHOCTH ¥ 3Be3JIHLIe CKONJeHHUA OOHYHO ynobHee HAGIOZATL C
OKyunApamu, famoiqumu HeGoasmoe ypemuuenme. HaoGopor, gna pas-
JeJeHuA TECHHIX U nomaTquQ_i{pKnx IBOMHHIX 3Be3x mexecoofpaa-
HO ynorpe6uth cmibHBIA okyaap. Ha npaxture yao6mo mpm Ha-
. BeJ[eHUH TENeCKona Ha He0ecHoe TeJ0 CHayajJa HOCTABUTH cCiabbiil
OKyJap, & 3aTeM, Y:Ke HaBejA, CMEHUTHL e€ro. Ha Gojee CHJIBHBIL.

Manaraemaa B kHAre mporpaMma BabmlofleHnit paccumTaHa nis
BO3MOJKHOCTeli GONBIIOro IIKOJBHOIO TejecKoma-pedpakrTopa. Ira
«IIPOrPaMMa-MaKCHMYM» € COOTBETCTBYIOHIIMH KODPPEKTHBAMH MO-

et OBITh, KOHEYHO, HCIIONB30BAHA H [ HAGNIONeHHA ¢ JPYrHMu

HAHCTPYMEHTAMHU,

I SO



TJIE ¥ KOTTIA?

Bor Bbi- pemmiu NPHECTYDHTbh K ACTPOHOMHIECKUM HaGAONeHNAM.
O6bextT HaOnoHeHHda BHIOpaH, HOYL SCHAA. QOcraercA BBIACHUTD,
rne ma HeOe MCKarh BHIGDAHHBIN Bamua obwerr. G vero crenmyer
Hauath? - . .

Bemas mapoobpasHa H, KpoMe TOr0, OJHOBDPEMEHHO YYACTBYET
B [BYX TJIABHHIX JBUKEHHAX — BpallaeTc BOKPYr OCH M ofpamnia-
erca Boxpyr Comuna. Ilo aTuM mpuaMHAM- BAJ 3Be3JHOTO Heba, MM,
TOuHee,- BUAUMOE PACIIONO}KeHNe 3BE3N Ha gebe II0. OTHOMIEHHIO K
rOpH3OHTY, 3aBHCHT B OCHOBHOM OT Tpex 06CTOATEALCTB: TOJNIOKe-
Husa paGIOAaTeNd HA 3¢MHOM INape, MOMEHTa CYTOK I KaJeHJapHOI
JaThl. 3HAYUMT, HeJAb3A OTBETHThL HA BONpPOC, THe BUJEH TOT WIK
NHOM OOBbeKT 3Be3HOr0 MMpa, €cjdM Hem3BecTHO, KOT Xa IPOM3BO-
narcs - Habmoperns. IIpm oToM, eme pas TORUEPKHEM, IIOJOREHUO
gaOmofaTens Ha B3eMHOM Imape, ToyHee,” reorpaguyecKas ILIHPOTA
Mecta, HaGmoparens, cauraercs mapecTHBIM. s TOro 4YTOGH pasod-
pathca Goree mompo6HO BO BCEX ITHX ponpocax (uro Heo6xoAEMO
TIpY TOJNB30BAHMM 3BE3HBIMU KapraMu), TO3HAKOMHMCH B CAMBIX 006~
wux vYeprax ¢ HEeKOTOPLIMHM OCHOBHBIMH IOHATAAMU chepuneckoll
. GCTPOHOMULL.

Ipocreiinine aCTPOHOMUYECKHe HBICHHSA, 3HAKOMbIE KasKAOMY
elle ¢ TMETCKEX JIeT, COBEPIIAIOTCA «Ha Hele». Ilo He 6y ApumyTCA
Conune u Jlyma, Ha UHCTOM HOYHOM ne6e BUIHH THICHYM 3BE3[,
a pepejKo, K JOCafe ACTPOHOMOB, HeGo OniBaeT IACMYPHBIM.

.CnoBo «Hebo» Tax wacro ymoTpebiseTcs acTpOHOMamu, 410, IpH-
cTynas K HaOIIONeHUAM 3Be3JHOTO «HeGa», HEOOXOAMMO mpe:/e
BCero yTOYHUTH, 4TO COBPeMeHHas HAYKA MOHMMAET UOJ STUM Tep-
MUIIOM, ’ \ . .

Korga MBI HaXOfuMCs Ha OTKPHITOM MeCTe (mampumMep, . B TOJO
I Ha Mope), Bechb MHD HpeACTaBlAeTcs HaM Kak 6B pazneneH-
ubpM Ha ABe gactu. Ilog HoraMm y HAc ~3eMHad IOBEPXHOCTE, &
BCe, 4TO MH BHIUM HAX HeE0, COCTaBIAET “me6o. Momuo crasarh,
TariuM 06pasoM, UT0 HeGoMm HA3LIBAETCA  MUPOGOE  NPOCTPAHCTEO,
paccmarpusaemoe  CK603b  6030YwHYI0 060a0uKy 3eman — aTmo-
cihepy. -

. Bemmas aTMocepa HECKOIBKO HCKAa/KaeT HCTHHHYI0 KapTHHY
Kocymoca. Bo-mepBuix, o6naunsie arMocepHpie 00pasoBaHuA B 6oab-
el WM MeHbIIEH CTeNeHH NPenATCTBYIOT aCTPOHOMHUECKAM nabio-
nenuaM. Bo-BTOpeIX, M3 BCeX Jydel, MAYIIUX Ha Bemiaio or Commna,
seMmas aTMocepa cuAbHee BCETO PACCeHBAeT CHHHS X ronyGrie xy-
yn. Bnaromaps sToMy He60 B FCHYI0 MOTOLY KaiKeTCH TONyOBIM,
TOT/la KaK IpH OTCYTCTBHU atMoceps HeGo M JIHEM ¥ HOYBIO BHI-
rafgenc Obl ONHAKOBO YepHBIM, B-Tperbux, Haxomen, BO3RyIMHAA
oGomoura SeMAH CIerKa M3MeHAeT HATpPABIeHHe CBETOBRIX Jydeil
HeGecHbix Ten, ocaabamer (3a cueT MOIVIOIIEHHA) MX WHTEHCHBHOCTH
B fajke BAUAeT HA MX IBeT. I10aTOMY, B YaCTHOCTH, 3BE3JBI KAMKYTCA
MepIAIOMIUMY I TIePeTNBAIOTINMHCA BCOMH IBETAME PafyTi. ' '
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Ho Bce aTH mHCKa)keHHA HeBeNMMKN, W B HEJOM MOJKHO yTBep-
AaTh, 4TO 3eMHag atMocdepa obiamaeT GoABmIOiL NPO3PAYHOCTLIO *),

HeGo Bcerpa kamerca maM moutm cdepudeckmm KyHoJIoM, onu-
PAIOIUMCS CBOUME KPasAMU HAQ 3eMHYI0 IOBEPXHOCTb., ITOT OGMalr
YYBCTB IIOCTYRUJI NPUYUHOI [ BCeX ApeBHHX el o «HebecHOI
TBEDAM» HMIM TBePAOM HeGocBome. XOTsA B HacTosIee BpeMsA HEKTO
- M3 Mal0-MalNLCKH 00PasOBaHHHIX JMIOfiell He CYMTaeT HeGO TBepHabIM
KynomoM, TepMuH «HeGOocBOm» coxpaHMica. Msl 6GyneM noEEMATH
HOJ, STHM CJIOBOM TO OOMaHYMBOE BOCHpPUATHE «HEGECHOro Kymosay,
KOTOpOe CBOHCTBEHHO BCEM JIIONAM. " /

Croxs ke mupoxo pacupocTpaHer # ApYroi o6mam wyBcTB. Mmbr .

He omyijaeM pasHHNBI B paccrogamsax Ao Coxnmnma, JIymer u -sBesn.
Bce HeGecHBle cBeTm/Ia KaKyTCA HAM OJUHAKOBO YAQNeHHBIMA OT
3eMIM ¥ IBIMKYIMUMACA IO ONHOMY (HEGOCBOAY).
Hostomy, paccmMarpuBas HeGecHEe sBIeHEA, aCTPOHOMHI  [JIR
© yRoGerBa paccyKIeHHH NpPefcTaBAAOT cefe HEKOTOPYIO BoOGpasKae-
Myl cepy TPOM3BOJBHOTIO DafEyca ¢ IEHTPOM B riazy mna-
OmionaTens, Ha MOBEPXHOCTH KOTOPOH DPOEKTHPYIOTCA #306paskenna
Hebecubix cBetuad. Takas yciosHas ‘cepa NoNy4Yuia HasBaHHe He-
Gecnoti cghepur, : T

B Hexoroprix crywasx menTp HeGecHoit cdepsl COBMEmMAIOT MbIC-

JeHHO- ¢ I7A30M HEe PeaNbHOTo, a BooGpaskaeMoro HaGmogaTens, no-
MemaeMoro, HaupuMep, B meHtpe ConHua uim apyroii Touxe Bee-
JIeHHOH. ’ :

HeGecmasm cdepa — aTo, pasymeercsa, He Kakoe-To peaxbHOE
o6paszoBanme, a YCIOBHOE IeOMETPHYECKO® MOCTDOEHHE, BBeIEHI0S
1A ynoGcTBa MaMepeRmit BUAMMBIX IONOMEHWH CBOTHN.

Panguyc neGecmoit cepsi cumraercss mpouwssomsubiM (i me 06a-
,BaTeNBLHO OYeHp GONMBLIIMM) WMEHHO NOTOMY, YTO PACCTOSHHA 1O He-
GecHbIX Tel HPU NEPBOHAYANBHEIX HAGNIOMIEHUAX - He HIrpalOT poIH
¥ NPUXORAUTCA OTPAHWYHBATHCA YTAOBH MU M3MepeHHAMH Ha
He0e. A IpH TAKUX M3MEPeHHAX, KAK U3BECTHO, JUIWHA CTOPOH yria
Ha BeJIMYHHY yIja HUKak He BauAeT. IIpeacrasuM cebe temepp Ha-
GmiofaTens, . HAXOAANIEr0CA HA NOBEDPXHOCTH 3eMJIH, W ONHCAHHYIO
BOKpYr Hero HeGecHyo cgepy (puc. 19). B raxgom nyHkTe 3emmoi
NOBePXHOCTH C IIOMOINBIO OTBECA JIErKO OIPENENHTH  HAIPABICHHE
OTBECHOI AN BeprHKaibHON JuEEE. OHa mepeceuer HeGecHYIO ce-
py B aByx toukax Z um Z’. Ta u3 HHMX, KOTODas HAXOZUTCA WPAMO
" Haj roxosoit Habmiomarens, HassiBaercsa aenurom (Z), a O POTHUBOTIO-
noskHAA TOUKA — Hadupom (puc. 20).

IIposenmem wepes mnemtp HeGecmoit cdepst (rmas mHabmoparens)
TOPHBOHTAAbHYI mIocKocTh, OKpPYRHOCTH, IO . KoTopoit aTa
TIOCKOCTh IepecexaeT HeGecHYI0 cdiepy, HASBIBAETCA WLCTUHHLIM UIN
MATEMATUHECKUM 20DUSOHTOM, :

Hetpynso coo6pasuTs, uTo  MaTeMaTHd4eCKHii TOPH3OHT He COBIA-
JaeT c.eudumvim uian Habarodaemvim zopugoniom. Ilocrenuuit cocro-

*) Umeercss B BUAY BHUAWMEIA INIA30M yYaCTOK CHEKTpA.
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UT M3 TOUEK, B KOTOPHIX JNydY 3penus Halmioarens Kacaercs 3eMHOIT
moBepxHOCTH. Tak KAk INIOCKOCTH MaTeMaTHIecKoro ropusoHTa pac-
[OJI0/KeHA HAJ 3¢MHOH IOBEPXHOCTHIO, TO MATEMaTHYEeCKHUHl TOPUBOHT
BCerja CJerxa «IPUNOAHAT» HaJ BUXUMBIM TOPA3OHTOM.

,chr\ﬂﬂ CPepa

Mnackocms
Halmodamens

Puc. 19. HeGecnasa cdepa.

B nanpHeiimeM A YNpOIIeHHAsA YepTeeil ‘MBI Ha PUCYHKax He-
Gecroii ceps He OyleM maoGpaaTh HH 3emiu, HE HaluoaaTeNsd,
XOTs1 UX IDPUCYTCTBHE IOApPasyMeBaeTcs. )

BBeneHHBE NOHATHA BEDPTHKANbHON NMHMH, M MaTeMaTHYeCKOTO
TOPUBOHTA TO3BOJNAT HAM Temeph Pa3ofpaThes B HPOCTEHITMX B~
AUMBIX JBUEHHAX He6e~cumx cBETWI, B 4aCTHOCTH, 3BE3[.

Cosnouoe mupa 2.17enem)
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Puc. 20. TopusoHTaNbHAA CACTEMa KOOPAMHAT,

OGuensBecTHo, 94TO HabioaeMoe HaMU ejKe[HEBHO [BIKENINE
Conuna no HeGocogy ecth mmmosns. Ha camoM™ meme mours panHo-
MepHO BpAallaeTcA 3eMHOH Irap, M ero BpalleHue ABIACTCH
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npu4uHoir cyrouHoro psmweHusa Conana, mePUOTUIECHOH CMeHBI
JHA U HOYWU. . .

Bpamenne 3eMim BHIBEIBaeT BUIMMOE CYTOUHOe NBIIKEHHE He
ronbko Commnma, HO M Bcex ApPyrux HeGecHbIX cBeTma. B 3ToM merxo
yOenuThcA IyTeM HeCIOMHBIX HAGMIOmeHUIt, -

Horpa Connne ckpoerca 3a TOPU3OHT M HACTYIHT 3Be3[HAS HOUb,
ofpaTuTe BHMMAaHHE Ha KaKyO-HUGYAb APKYI0O 3Be3Jly B IOKHON ua-
crd HeGa. 3ameThTe ee DACTOJOKeHUE [0 OTHONIEHHI K KaKOMY-
Gy, 3eMHOMY IpeAMery, a sateM moBTopurte (¢ Toro e mecral)
HabIIOleHNe 4Yepe3 IOJdaca
mn 4epes vac, B oGuapymn-
Te, 4yro HabjomaeMas BaMu
3Be37a 3aMeTHO CMeCTmiIach
Ha HebocBoje. Jlerko mnpose-
pUTh, YTO M BCe OCTAJLHBIE
3Be3Jbl NCOLITAXR IPHA 3TOM
nofo6uoe ske cmeimenue. Cie-
JIOBATEJILHO, BCE 3BE3JHOE He-
00, KaK efuHOe ILIeloe, Kayker-
cA  BpallalOn[EMCH  BOKpYTD
Semun.

duieckuil anmapar, yeTaHOBAM
ero o0beKTHB HA «0ecKoHeu-
. HOCTh» 'H, YKPSIHB HEIIOABHK-~
. 1O, HATIDABHM €T0 B CeBePHYIO
vacts 3BeagHOro meba, Tyja,
rije  BupHeercs [oaapmaa
sseafa. - IIpoussenem cmumdMOR
3Be37] C = BBIIEPIKKO OKOJIO
waca. 3pe3anl Graromaps cBoe-
Prc. 21. Cyrounoe gasmkenue My BULHMOMY ABUKEHHIO H30-

BBEZN B OKOMOMOXADHOH OGNACTIL. OpasaTca KOHIEHTPUYECKHMH
: gyraMu, OOmMMHA NEHTP WKOTO-
poix Gnusok k Ilomapmoit sseame (puc. 21).

Taxmym oGpasom, ma HeGocBome mam, Toumee, Ha HebecHoii cdepe

€CThL HeNOJBWIKHAA TO4KA, BOKPYr KOTOPOIl, Kak HAM KasKeTcs, JBI-
Hyres Bce Habnomaemble namu 3Be3nbl, OHa Ha3BIBaeTCA CeBePHLLM
‘noarocor mupa. Ilporusononosnas, Takske HeHOABIDKHAA, TOYKA He-
GecHoit cepsl HasbIRaeTCA HHHbIM noatocom mupa (pue. 22). Ips-
Masd, coefHHAKIaA ofa MojII0oca MUpa, NOTYYIIa Ha3BaHHE OCU MUPA.
Ilpn mabmonennu ssesgnoro HeGa cosgaeTcsa O6GMAHYHBOE BHEUATIC-
Hue, 4TO BCE 3BE3[bl YKPeIUIeHB Ha KaKoi-To HeBHAMMON Mpo3pagvHoil
xpycranbnoii cdepe (rak pymanm apesnue) m sta cdepa Memienuo
BpallaeTca BOKPYP OCH MHpa, 3aBepruas MOJHEBIT 060pOT 3a CyTHH.
Ecnn uepes nenrp neGecroit cdepsl npoBectn INIOCKOCTH, IepPHeH-
JUKYJIAPHYIO K OCM MHpa, TO OHA IepecedeT HeGecuywo cdepy mo am-
HHIH, KOTOp&A BHaablBaercs: HebecHulm drsaropor. Hebecuriii oxBarop
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menur BeGo Ba nBa monymapuA. To m3 HEX, B KOTOPOM HAXO[UTCA
Tonapras 3Besfia, HABHIBAGTCH CEBOPHEIM, & IPOTHBOIONOMEOE —= 0¥~
meim. Herpyamo coobpasurh, aro HeGECHBIN DKBATOP MMeeT TAKOH IKE
pamuyc, kax u HeGecnan cdepa. HogoGHEe OKPYHHOCTH HA LOBEPXHO=
ctH 7060t cephl HA3HIBAIOTCA 60AbLWUMU KPYoaMu nagHOM cepsL.
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Puc. 22. HeGecnuiit axBarop B HeGecHHH MeDHIRAH:

Bupumble DyTA 3Be3ji B HX KaKylleMcd JBIDKEHHH IO neGocBoRy
napannenbHbl BeGecHOMY 3KBATODY. To me MOKHO CKa3aTh U O BAAH-
Meix cytounbix nytax Connua u Jlyusi.

TlpoBeeM MBICJIEHHO IAOCKOCTbL depes Tpu TOUKM: .Tya3 Habmo-
laTenn, 3eHAT W CEBEPHBIH IONIOC MApA. Ona mnepeceder HebecHYHO
cgepy 1o GompoioMy Kpyry, KOTOPHIi HA3EIBAGTCA HEGECHbIM mepudu-
anom. HeGecuslii Mepujnman Iepeceraer MaTeMaTHYCCKAR TOPHM3OHT
B [BYX TOUKAX, B3 KOTODBIX GamKaiiag K ceBepHOMY TOIIOCY MApa
Ha3BIBaeTcA TOUKOU cegepa, a MPOTHUBOMOJNOMHAA — Toukot toza. Tou-
K .TOpH3OHTA, OTCTOANIUE B ofe CTODOHBI OT 9THX TOYEK Ha 90°, Ha-
3LIBAIOTCA TOUKAMU 60CTOKA W sanada. OdeBuHO, IMEHHO B BTHX TOY-

- Kax ¢ MareMaTHYeCKAM TOPU3OHTOM IepecexaeTca HeOecHBIA IKBATOP.

IipsaMas, coeMHANIIAA TOYKW cesepa u Iora, HA3BIBAETCHA NOAY-
Jennoii aunuell. Jlerko ybegutbed, 9TO B MOJ/IEHE TEHN OT BCEX npex-
METOB TAfaloT No HANpaBIeHHIO dTOH JMHUH. ,

Habnonasa Bagumoe ABVW/KEHHE 3Be3[ B ouol FacTH HeO0CBOAA,
MOYKHO 3aMETHTE, 9TO, IIPOX0AA dHepes neGecHHI MepHAMAH, OHH 3a-
HUMAIOT 0PN 9TOM Ha M BH CIIe & MHOJOMEHHe Haj ropusonToM. Ha-
oGopor, Ha yuacTke HeGeCHOTO ‘MepuAzaHa MeKTy CeBEPHEIM IIONIOCOM
Mppa H TOYKON ceBepa 3Be3la, nepecekas HeGecHBI MepHAHAH, OKa-
ABIBAETCA B 9TOT MOMEHT B HAMHU3LIEM IIONOKEHAH IO OTHOMEHUID
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K ropusonty. Ilepsoe ma sTux ABnennit massrpaercs gepxuell KyabMiL-
hayuet 3ses3nyt (nam Boobme kakoro-HuGYnDL CBeTHIA), a BTOpoe —
€T0 HUJXCHel KYsbMunayuel.
~ Taxum obpasom, kyabmunayuel ceerusa iasvieaercs €20 npoxodc-
Oenue wepes nebecnwili mepuduan. : N
ITpoponsxan mabmomenns sseamioro Heba, MOKHO 3aMETHTBh, UTO
BBe3anl (A HaGmiomaTessd, HaXOMALEroCH B YMepeHHbIX mupoTax)
MOJKHO PasjieluTh Ha Tpu rpynnsl. K
TepBOfl N3 HUX OTHECEM BCe Te 3Be3IHI,
KOTOpHI B HIGKHEH KyJILMHHALIMHE [po-
XoAT BBINIe Touknm ceBepa. OueBmpgwno,
YTO OHM HOKOTHA He MepeceKanoT Ju-
HAX0 TOPH30HTA W HOTOMY oGpasyior
rpyuny Hesaxodawur zeesd (puc. 23).
Ecrs, pasymeercs, u taxue 3seaj,
BePXHAA KYJIbMUHAIMA KOTOPHIX OpO-
HCXOAUT IOJ TOPU30HTOM, HUMKe TOUKH
fora. OHN TpUHAMIEKAT K Tpymme He-
: goczodaugux 3ee3d. Haxomer, MERAY
Pue. 23. Hesaxonamue u we- PpPaccMOTPeHHBIMH NByMA 30HAMHI Heba
POCXOUALNIE SBEAL. pacmormaraercs oGaacTs, B KOTOPOil Bce

) . 3BEe3NBI ABaKAH B cyTkd (mpu Bocxo-
Ne ¥ 3axofle) mepeceKalT JMHHIO ropusonta. Oum COCTABIAIOT rpyno-
ny eocrodawur u sarodawyuzx 3eead.

Kax yme rosopmiocs, sce 3peamnr I1pu CBOEM BUINMOM CYTOYHOM
ABIGREHIH, BLISBAHHOM OCEBBIM BpanleHneM 3eMin, MepeMeInaloTcs Ha
nebecnoit cgepe mapangenanpno mebecomy oskBatopy. Tak Kak mpm
9TOM yIr'JTOBOe€ paccroAande mMoGoil 3Be3sl or HeGecHOTO BKBaTopa
OCTaeTCA IIOCTOAHHBIM, €CTECTBRHHO OIPEHeNATh MON0KeHNe 3Be3] Ia
HeGecHol chepe He OTHOCHTENBHO FOPH30HTA, & [0 OTHOMEHHIO K He-
GecHOMY dKBaTOpy. YTIiOoBOe paccToSHHe 3Be3fsl 0T HeBecHoro SKBa-
TOpa, 0603HaYaeMoe rpedeckoit GyKBoii O, HaswIBaeTcs ee CKAOHEHUEM.

Taxum 06pasoM, ck.oneHLem nebecHozo ceeTusa Hazvieaercs yeoa
Mexc0y Harpasaeruem us yenTpa nebecnoii cepsr na danmoe ceeruio
U nALOCKOCTbIO HebecHoeo akearopa. .

[omyoxpymuocTn, coemuA0OMIAE TOTIOCH MHUPa, HABBLIBAIOTCA KDY-
2amu cksonenus. Yepes mammoe cmermno Beerna OPOXOIUT OOWN H3
KPYroB CKJIOHEHUA. :

Cxnomenne mamepsercs B rpagycax, MUHYTAX H CeKYHIAX JIyril.
YeaoBuancs cUMTATh CKIOHEHWE TMOMOKUTENbHBIM IS CBETHJ, HAXO-
AAMUXCA B CeBEPHOM HONXyIIapud He(a, 0 OTPULATENLHBIM A CBe-
THJI B ero I0KHOM Toaymapun. Jlerko coobpas3mTts, 9To BCe TOYKNH
HeGeCHOro 9KBATOpPA MMEIOT CKIOHEHWe, PABHOE HYJI0, a MONIOCH! M-
pa + 90° (cesepnrit nomoe) u — 90° (10wl momoc).

~ OnmHo criOHenWe emle He MOMKET MOIHOCTHIO XapaKTepusoBaTh Mo-

NomeHue cBeTHaa Ha HebecHolt cdepe. Heobxommma BTOpas KOOpHU-

HaTa, KOTOpag BMECTe CO CKIOHEHWEeM ONHO3HAYHO XapaKTepH30Baia
- 651 TosIOKeRne cBeTIIIAa Ha HeGecHOi cepe.
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Dra BTOpas KOODAMHATA HA3BAHA ACTPOHOMAMU NPAMbLM 60CI0JC-
denuem o llogcHuM, KaK OHA OMpPefeTASTCA.

Ha neGecuom sKBatope ecTh TouKa, B koropoit Cennne exerojHo
GoiBaer B meHb Becenuero papmofencrsus, 20, 21 man 22 mapra. o~
pTOMy JAaHHAA TOYKA, NMPHHAMaeMad 3a HA4ajo OTCIETa B’ OKBATOPH-
aJIbHON cHCTeMe KOODAMHAT, HA3BIBAETCSA TOUKOU 6ecenHezo pagroden-
creusn. Ee 0603Ha4al0T 0COOBIM yC- i ’
noBusIM. 3HaukoM Y (KOTOpHIA He Sewum

" caeayer TyTaTh €  TpedecKoi A %,
Gyxsoit Y *)). - 2 @ NG

TlpoBemeM uepe3 IONIOCH MHUpa NG
I HaHHOe CBeTHsio KPYr CHIOHeHHA. S 4
Kax BumgHO M3 puc. 24, npaMoe BoC- ot /e
xoKmeHue cBeTmaa, ob6o3Hauaemoe ?l, ‘ .
rpeueckoii GyKBo#i o, PpaBHO YIiIy L on 1
MeKAy HAIpaBjeHMeM U3 MHEeHTpa / '
HeGecHoit cepsl Ha TOUKY BeceH- -\ ¢ : «\“Q
Hero paBHOJEHCTBHA U IIOCKOCTDHIO e 3,&“ _

KpyTa CKJIOHEHWA NAHHOIO CBETHJA. Jp!

TIpsamMoe BOCXOMAeHHE CBETHIA
OTCUMTHIBAETCA B  HANPaBJIeHUU
[NpOTHB 4YacoBOil CTPeNKHU, eciH Puc. 24  Jxsaropuaisb-
CMOTpETH CO CTOPOHEI CepepHOro mo- ~ "&% cucreMa  KOOPAHHAT.

Jaw0ch Mumpa. )

Xors NpAMOE BOCXOKAEHHE, KAK 1 CKIOHEHHE CBETHIA, ABAACTCH
HeKOTOPBIM YTIIOM, TOT Yrod IO pARY NPRYMH ynobree m3MepArh He
B rpajycax, MEHYTax ¥ CeKYHAAX Ayrd, a B [[UHANAX BPEMEHH.

"Tar kax HebecHas cdepa B cBOEM KakylleMcsl BpalleHMH BOKPYT
HAGTIONATe A 3aBepIlaeT MOMHEIA 060pOT 3a 24 gaca, To oTciofa cie-
Byer, 4To B 9Yacopofi Mepe Yroi B 360 rpagycos pasen 24 wacam.
CnemoBaTelbHO, KaKAbIA dac, Kak Mepa Yria, coorBeTcTBYyeT 15 rpa-
AycaM, a KasKABli rpafyc — 4 MHHYTAM BPeMeHH.

Bor rabamia, XapaKkTepmayiOMaa COOTHONIEHHWEe YaCOBBIX M Ipa-
AYCHBIX eJWHMUIL: :

O’
&

360° cooTBeTCTBYeT 24 9acaM,

15° » 1 gacy,

1° » 4 MuHyTaM,
15" » 1 mmmyTe,
1’ » 4 cexyHfaM.

B coxpallleHHOil 3aMECA MPAMOTO BOCXOMK[EHUA Tachl, MARYTH I Ce-
KyH[IbI 0003HAYAOTCA PYCCKHMH GyKBaMH «9», «M», «C» HIH JIATHH~
cxumu «hy, «m», «s» (Hampamep, 5*42"6° mru 5"1276°). .
[IpaMoe BOCXO/leHHe U CKIOHEHHe CBETHJIA HA3BIBAIOTCA era He-
GeCHBIMU KEATOPUAALHBIMY KOOPIUHATAMU.
He6ecnsle sKBaTOpHalbHEE KOODAUHATH BeChbMa MOXO0KH Ha reor-
padmueckne KOODAMHATEI, IPHYeM IIPAMOe BOCXOK[eHUE 107006110

*) T'pevecknit andasur cM. B Ilpunoenun IV B KomIe KAHIH.
s .
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JIONTOTE, a CKJIOHENHEe — IIHpOTe. Teorpapugecrue koopauuaTHL, B CyIIL-

HOCTH, TaKie MOTYT ObITh Ha3BaHH JKBATOPHAJIBHBIMHA, TAK KAaK OHH
ONPeNIeIAIOTCA 110 OTHOMIEHHIO K 3¢MHOMY 3KBATODY.

Kak npu spamennn 3emanm mupora m monrora TOPOJIOB OCTAIOTCA
HEUSMEHHBIMH, TAK W NPH CYTOYHOM BpaileHu¥ HeGecHoH cdepn ne
MEHAIOTCA CKIOHCHMe H IIPAMOe BOCXOMAeHHe BCeX aBesd. B spesy-
HBIX KATajJorax, CoJepsKalfiX CIPABOYHBIE CBEEHHS O DPasIHYHbIX

3Be3/1aX, YKAa3BIBAIOTCA HX DKBa-
TOpUaNbHLIe - KoopAuHATEL UTo
e Kacaercd «CTPAHCTBYIOUIHX»
HeOecHBIX CBETWJ, INepeMeIa-
muxca Ha (poHe . 3Be3gHOrO Heba -
p (Comuna, Jlyns, mmamer n np.),
TO UX IpPAMBIe BOCXOMACHUS U
CKJIOHEHMSA, eCTeCTBeHHO, BCe Bpe-
MA U3MEHAIOTCH, KAK MEHAIOTCH
u reorpadHuecKme KOOpPIUMHATHI
3eMHEBIX TYTeIlecTBeHHIKOB.
l'eorpapuueckue wkaprer uc-
mel[peHEl  KOOPAUHATHOH  cet-
- KOA — MepuAMaHaM¥ H Dapajie-
aamu. IlogoGueiit. Bum umewr u
KapTel 3Be3HOro Hela.
. - IIpr myremrecTBum BHOML Ka-
Puc. 25. Teopema o BhicoTe momca KOro-HUGYRE " reorpafpuyecKoro
Mupa. MepHAUaHa JIeTKO 3aMeTHTb, UTO
: o yraosaa seicota Iloaaprofi 3Bes-
bl HAJ{ TOPUBOHTOM He ocraercsa mocroanuoi. Ilo Mepe mpogBm:kenus
ua 1or ona ymenwmaerca m Ilomspmas sBesga noctemenno npn6umi-
sKaercs K ropusonty. HaoGopor, npu oyremecTeuu Ha cesep Iloaap-
HasA 3Be3lla MPUOMIKAETCA K 3eHATY. '

IonoGuriM o6pasom maMeHseTcs ¥ BHICOTA HaJl TOPH30HTOM CeBep-
Horo momoca Mupa, PANOM ¢ KOTOPHIM Haxommtca Ilonspras spesnma.
Jlerxo moKasath, 4TO BHICOTA CEBEPHOTO MOMIOCA MHupa HAJ rOPH30HTOM
BCerya pasHa reorpaduueckoil mupore Mecra., -

Paccmorpum pme. 25, Ba xoTopom m3oGpasen semmoil map. B me-

- Goii Touxe 3emiun och MHEpa HapaNeNbHA 3eMHON oCH K MO3TOMY BLI-
€OTa I0JI0CA MAPA U reorpafuyeckas IMPOTA JAHHOTO IYHKTA SR
IOTCA yriaMy ¢ B3aMMHO NePHeHMKYIAPHHIME cTopoHamu (0ch MRmpa
BCerfia NepUeHANKYNAPHA K IVIOCKOCTH 3EMHOrO O9KBaTOpa, a DPairyc
-Jemnn, TpoBeleHHBI B MyHKT HAGIIOZeHHsA, UEPHeHAUKYIAPEH K Ka-
CaTeIbHOMl FOPHU30HTANLHON IIOCKOCTH). .

CrenoBaTelbHO, 9TH YIel PaBHEL, TO €CTh BHICOTA CeBepHOro To-
Jiloca MUpa paBHa reorpadmueckoll mMEpoTe Mecta. DTOT BBIBOJI . MHOT-
A2 HAa3BIBAIOT TEOPeMoil 0 BEICOTE IOXIOCA MHUpA.

Orciona, kax HensGesKHOe ClENCTBHE, BEHITEKAET, 9TO BUN 3BE3HO-
ro neba U BUAUMblE NBUMEHHsA HeGECUBIX CBeTHJ HA PasTHYHBIX IMH-
POTax CyIIecTBeHHO Pa3jIMYHEL
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" veHHWe CYTOK He USMEHAIOTCH. .

" MH yke NO3HAKOMMIMCH C BUJIOM 3BE3/(HOTO geba M pBMIKeHHEM
HeGecHBIX CBETAI B yMePeHHBIX mmpoTax (HampmMep, B Mockse). ITo-
CMOTDEM, KAk uU3MeHmTCA HalmiofaeMasd KaprTuHa @Opu HAIIEM
FooOpaskaeMoM TNepeMeIIeHMM Ha CeBepHHE MHOM0C U HA  3eM-
10fi 3KBATOP. h

[lo Mepe Hamero DPOJBHKEHUA K CeBepy BBICOTA IIONIOCA MHDPA It
Tonspuoit 3Be3ns GyAeT HENPEPHIBHO YBEJIUYHBATHCH. Korma msr oxa-
JKeMCH HA CeBEePHOM IONI0Ce 3eMyid, TO CeBePHBIH MOTI0C MUPA COBIA-
AeT ¢ 3eHATOM, a HeGecHBIt DKBaTOP — C TOPH3OHTOM. Tlpu oToM BHI-
cora mowmioca mupa Gymer pasma 90°, To ectnb reorpaduIecKoil -
poTe ceBepHOro Imoaca 3eMi. o '

‘Tax KaKk Mpu cBOEM KajKyIeMcs CYTOYHOM MBIKEHUH BCe 3Be3JIbt :
HepeMeIaioTes JlapajlielbHo HeGecHoMY SKBATOpPY, TO HA CEBEPHOM
omioce SeMyu oHM GYAYT [ABHTATHCA IAPANIENHHO TOPH3OHTY. 3pech
HeT BOCXONAN[EX ¥ 3axofamux sBe3fl. Ha cesepHOM momioce BCe 3Be3-
I ceBepHOTO Ioaymapnsa Heba ABIALTCA He3aXOoJAIMMA, & IOMHOIO
ponyniapus HeGa — HEBOCXONANIUMY.

Ha cesepuoM nomoce 3eMam TepseT CMBICK IOHATHE CTOPOH ro-
pusonta. 3pech BCIOAY IOT, TAK KAK, TPOHYBIINCH C CeBepHOTO MOJIoCca
Seari B MI06G0M HANPABISHAN, MBI HeIlPpeMEHHO I0iieM BJIOJb KaKOT0-
uulyAbL MepuUaHa, T0 ecTh Ha IOr. Ha cesepuoM momoce 3eman Gec-
CMBICTIOHHO T'OBOPHTE 0 KYJIbMHHAIAAX sBesd,— Be[b HX BHICOTHL B Te-

Ha 10:xuoM momooce Semnan, B meHTpe AHTAPKTHUECKOr0 MaTepuka,
MOKHO HaGmoxath moxobuyio ke xaprury. Ham romosoit GymyT BHM-
HBI TOJBKO 3Be3bl I0KHOT0 NMOymapnsa Heba, a IOJKHBIL NMOMIOC MHPA
Gyler COBIANATh ¢ 3EHUTOM. Onmaxo 3jech, KaK ¥ HA CEBEDHOM TOMIO-
ce, Bce 3Be3jibl B TeYeHHE CYTOK ONHCHIBAIOT Ha neGecHoit cdepe my-
TH, TAapaLIeNbible TOPH3OHTY.

Wnas wapruua Gyfer HaGAIOAATLCS HA 3eMHOM IKBATOpE. T'eorpa-
dugeckas MWMpPoTa BCEX ero TOYeK paBHA HYJIIO. Ciief10BaTEIbHO, HYIIO
[oTKHA GHITH paBHA ANA HabmiomaTels M BHICOTA CEBEPHOrO TTONIoCa
mupa. Takum o6pasoM, Ha 3eMHOM SKBATOpE MOJIOCK MDA COBHOAAIOT
¢ TOYKAMH ceBepa U I0ra, a 0Ch MHUpa JIO/KHT B TOPH3OHTANBLHON IIOC-
KocTl, coBuamas ¢ monyaemmoit amameit. HeGecnbrit ‘DKBATOD /BIECEH
IPOXOTAT Yepe3 BEHHT, U €ro INIOCKOCTH NeplemUIRyIApHA K IIOC-

'KOGWQEQ3OHT3. OTCIOJIa chaepyer, 4TO u BCe 3BE3[bl pigib:s -Haﬁmona're- »

s Ha s6MAoM skBarope GyAyT [BUraThbCs B TeYeHHe CYTOK IO OK-

- pPYHHOCTAM, IJIOCKOCTH KOTOPBIX HEepIeHAUKYIAPHBI K TOPH3OHT&]1b-

Hoit mrockocTn. Ha 3eMHOM BKBaTOpe HET HEBOCXOMAIMUX 3Be3f. 3/1ech
Bee 3Be3]Hl B TeUeHHe CYTOK ABAM/IBI MepeceKaT JHHNI TOPH30HTA,
a ecnm G5 me Memaxo CoiHNe, 3a CyTEE MOMHO Osuto Gbt yBHAETH
Bce 3Be3qHOE Hebo. :

Bemaa obpamaerca Boxpyr Connna m MOTOMY B PasHBIe MOMEHTEL
roga Coanue nmpy HAGMIONeHHAX ¢ 3eMAH NPOEKTHPYeTCA HA pasimi-
mnie, yuactku 3ssesfnoro meGa. Tax BosHuKaer emie OfHA WINIO3NUA,
pHI3BaHEaA obpamenuem 3emin Bokpyr Coinnila,— KasKyIleecs rojo-
soc nemxenne Comnna Ha done 3Be3N. ‘
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IIyrs, 1o KOTOPOMY Conmne mepememaerca 1ma (bone coasesunu
HaasIBaerca aKaunrukoll (pme. 26).

JKINNTAKA TIpefCTaBAAeT coboit OKDYRHOCTD, [ePeceKalomyiocs
< HeGecHbIM dKBatopoM mof yriom B 23!/2 rpamyca. Toukm nepeceue-
HUA HeGecHOro SKBaTOpa M SKIMIITAKE HA3LIBAIOTCA TOYKAMI BeCeHHe-
ro paBHoAeHCTBHA (0G03Ha4aeTcA cHMMBOAOM V) M OCEHHEro paBHO-
Aencrsun (oGosuauaercs cuMponom =), Toukm connunecrosmuit (mer- ®
HEr0 W 3UMHEro) OTCTOAT MO SKIMNUTAKE OT TOYEK PABHOZEHCTBHA
B 06Ge cropons! Ha 90°;

p Cebepnpll
e _IONHOC m/,m

Cebeprid) qomoe
SRRUMITIURY

ToyKa nemHeeo

Collonroe CORKYECITIORRIA

JoYHa 3umHezn
CONHYECITTIORHUA
: s

Toywa Becenreco

r paGROvEHCTIOUS

foncroe
ROTYLIGGUE
et

. Vg
Puc. 26. HeGecunifi 5KBAaTOp M SKAHOTHKA.

BsauMuoe pacnonokenme SKIANTUKE n HeGeCHOro »KBaTopa W3-
MEHSeTCS TaK MeJIEHHO, YTO B OONBIIMHCTBE CIydaeB HX MOMKHO -
CUNTATH OTHOCHTENbHO APYr [Apyra wneuofsmwxabiMu. Hemopsmsxua
(B mepBoM NpuGAMKEHNY) M TOYKA BECEHHEIO PABHOJAECHCTBUA OTHOCH-
TeabHO 3Besfl. MHaue rosops, sta BooOpajkaemas u HHUYeM He OTMe-
yenHas Ha Hebe TOUKa BefleT ceGA Kak 3Be3jla: BOCXOJMT, 3aXOJUT M
KyJIbMHHAPYET.

Ha sBesguoM HeGe axanuTmKa mpoxomut mo 12 coaneammm HAa3bI-
BaeMBIM 300uaKaAbHbIMU, UIN TipocTo 300uarom. Bor nx HassaHus:
Pri6pr, Osen, Tenen, Bamsuernini, Pag, Jles, [lesa, Becw, CKopnnon
Crpeaen, Hoaepor Bogoaeii *). BOJIBHIHHCTBO U3 3THX CO3Be3AMi

 UMEIT HABBAHMA MHUBOTHHX, IloaTOMy B JpeBHOCTM WX W Ha3BaJIU
«30IAKOM», 4YTO B IIEPEBOMie 03HAUAET «II0AC KUBOTHEIX).

Bnaronaps romosomy Asmxenuio ColHIa N0 CO3BE3AMAM BH 3BE3]-

nmoro ueGa B TeueHHe roja HelpephBHO m3Mensercsa. Cossesfue, B Ko-

*) Ects Ha HeGe B TPHHANUATOE — He 30[MAKAJIBHOE — CO3BE3[IHe, Wepea
KOTOpOe TNpPOXORAT HeGONbINOH YYACTOK BKINITHKH,— CO3Be3line 3MeeHOCIA,
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“TOpoM B RaHHBIE MoMeRT Haxoputca Coxmung (Toumee, Ea KoTopoe oHo
npoexTupyerca ¢ 3emiau), HaGAONEHUIO HeJOCTYOHO, TAK KAK BOCXO-
Aur @ saxomut Bmecre ¢ ComHnem, Kyabmmampys B noamens. HaoGo-
por, cosBesnne, nporusononokuoe Connny (manpmmep, B nexaGpe.co-
3seanme DauamenoB), OTIHYHO BHAMMO BCIO HOYL H KYILMHHHDYET B
nonnous, Yepes MecAn KyJIbMHHHApDYeT 06nacTh HeGa, mMeiomas mpsi-
Moe Bocxoxkpaesne, Goabmiee Ha 2 uaca (cossesgus Paxa, JIpea; cm.
raprel IIpunoskennsa VI) u 1. 7.

Tax xax Connne HempepsiBHO ABHMKETCA 1O PKIMNTHKS, TO B IOJ-
- HOYb B pasHble MecANH rofa GyZyT KyJABMHHADOBATH pasHBle CO3BE3-
nua. Iloatomy, mampumep, neroM mo BeYepaM BUAHH OQHE CO3BE3ANA
(kpome Hesaxoasammx); 3EMoOit — ApyrHe. Crpancreys nHa ¢one 3me3n-
Horo HeGa, ConHlle CBOMM NPHCYTCTBHEM KaK GH «racuT) ONHO c03pe3-
" mue 3a apyrum. Yepea mexoropoe Bpema Conmne Boaspamaercs K wc-
XONHOH TOYKe OKIMITHKHM, H CHOBA HAYMHAETCHA NPERHMHE IHKI ywe
3HaKoMbix n3MenmeHni. Onamospemenno ¢ 3TuM m 3eMas NOMHOCTHIO
BaBepinaer cBoil odepennoit obopor Bokpyr Cosmuna.

IToapaxoMumMesn Tenepsb ¢ OCHOBEHIME MPHHIAIIAMA H3MEPEeHHS BpC-
menn. OkasniBaeTc, OTBET HA BONPOC «KOTHA?» [AJeKo He TaK HpoCT,
KaK MOJKeT NMOKAa3arbCd ¢ NepBOTO B3rasia. } ‘

Ilepron nonuoro oGopora 3eminn Bokpyr ConHna, HA3LIBAEMBIN T0O-
oM, CAYIKAT eRUHULEH NAA M3MEPeHHA KPYIHLIX OTPE3KOB BPEMEHH.
Mensmirie npoMesKyTKH BpeMeHH H3MEDSIOT CYTKAMH M HX JAONAMA —
yacaMmu, MEHyTamMu o cexynjamu. OcHOBoOW JJiA Takux A3MepeHHil Cuy-
JRUT OCeBOe BpalleHHe 3eMin, KOTOPOe NPOMCXOAHT MOYTH HACANHHO
pasuoMepHo. MMeHHO MOBTOMY acTpOHOMBI paccMATPHBAIOT 3eMHOI
Aap KaK ecTecTBeHHHIe YACH, ¢«XO» KOTOPHX GoJiee paBHOMepeH, 4eM
X0/l ;oboTo XposoMeTpa.

Bpamenne 3emunn, kak yike rosopmiioch, MOPOMKIAET BUAAMBE CY-
TOUHBle ABIKeHUA HebGecHhix ceetun. Mx pacoonoxenme na nefe no
OTHOIIeHHI K He0ecCHOMY MepHAMAHY MOMKHO OXapaKkTepH30BaTh TaK
Ha3bIBAGMBIM wacosvim yeaox t (cM. puc. 24).

YacoBoit yron — 310 yros Memay HIOCKOCTHIO KPYTa CKIOHEHHSA,.
NPOXOJAINEro Yepe3 NAHHOE CBETHNO W ILIOCKOCTHIO HeGecHOro Mepw-
Auana. ‘lacosme yTiabl CBETWJ, KaK W HX HpsiMbie BOCXOMKIAEHHUA, OT-
CYHTHIBAKTCA B eIMHMIAX BPeMeHN B BalpaBJeHHH OT. IOFKHON dacTH

8 OPo. MepnaHaHa K 3amajy, TO €CTh B CTOPOHY CYTOYHOTO [BM-
JKeHHA CBeTWT.

.Hanpumep, koraa Touka BeceHHero paBHONEHCTBRA 3aXOAHT (B TOT-
1e 3amaja), ee gacoBoit yrone pasen 6 uacaM, a Korja oHa BOCXOANT
{5 roure BocToka)— 18 wacam.. : :

“JacoBple yribl HeGECHBIX CBETHJ HEIPEPHIBHO M3MEHHIOPCA 1 P O-
TOPUHHOHAJNBHO BPEMEHN H NOITOMY HX MCIOIb3YIOT NPH H3-

' lippemm BpeMEeHH. - . o

- Ilpaktuueckas u3HBL uenoBera cBasaHa ¢ CoxnmeM, ¢ ero Bmmm-.
MBIM JiBHiKenneM 1o HeGocBoay. OCHOBHO eAMHALEH NPH M3MEpPEeHAN
spemers mo Colmny cioy:kar Tak HasbiBaeMble MCTHHHBIE CONHEYHHI®
CYTKYU.
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HetunnblMu coAMEUHBIMU CYTKAMU HA3BIBAETCA TPOMEIKYTOK Bpe-
MeHH My ABYMS NOCJeJ0BaTeJNLHEbBIMU BEDXHAMH KYJIEMUHAIHAMH
uenrpa suguMoro amcka Comuua. Tax wxax MoMent BepxHeH Kyanmu-
vapuyn CojiHLA Ha3BIBAeTCA HCTHHHBIM IIOJJHEM, TO MOMKHO CKAa3aTh,
TO HCTHHHBIG COMHEUHbIe CYTKH PABHM MPOMEYTKY BPEMEHH MeAY
BYMSA CMEMHBIMHM HCTHHHBIMHI TOJYIHAMH.

3a HauaJo HCTUHHHIX COJHEYHBIX CYTOK npummaeTc;{ MOMEHT
BepxXHeil KyIbMUHALMY IEHTPA Comnna, T0 €CTh MCTHHHBIA IIONICHb.
MNamepnp gwacosoit yroa Coinna, MOMHO y3HATh, YeMy PABHO HCTHH-
HOE COJHEeYHOEe BPeMs B AHHBIH MOMEHT.

Bennunaa MCTHHHBIX CONHEYHBIX €YTOK HE OCTAETCA MOCTOSUHOM,

. M_clerka KojaebGieTcA B -TeUeHHe TOfa JOBOJBLHO CJIOMKHBIM -06pasoM.
O6bacHAETCA 9TO TeM, UTo HaMepenue BpeMenu 1o CoJHLY CBA3AHO
¢ ABM;KeHHMEeM BOKDYT Hero gaueil 3emitn, kotopoe (110 BTOpOMY 3aKO-
ny HKennepa) mepasmomepuno. Caemomaresnbso, n jaswkenne Coianna
110 SKJIMIITHKEe HepaBHOMEPHO, U M3-3a 3TOTO, & TAKKe M3-32 HAKJIOHA
IKIUIOTUKN K HeGecHOMY dKBaTopy, B pasHele IepUOAbI IO HWCTHII-
HBIe COMHEUHbEe CYTKHM UMEIOT -PABHYI0 NPOSOIKUTENLHOCTb. Nameparn

* OTPe3sKH BpeMeHM MepeMeHHOi euHuIlell Maciniraba, KOHeuHO, Hey1o0-
no. B mparrmueckoil AeATENHLHOCTH YeJdOBEKA TONb3YIOTCA MOITOMY
B Ka9ecTBe eJWHHLbl BPEMEHH He WCTUHHBIMA, 8 TaKk Ha3BIBAEMbIMHU
CPeIHUMH COJTHEUHBIMH CYTKaMMU.

CpedHumu coaneuHbiMy CYTKAMY HA3BIBAETCA GpPENHAA BeJIUTUHA
3a YO MCTUHUBIX COJHEYHBIX CYTOK. JTa BEJIHYHHA BCerga OCTACTCH
TOCTOAHHOW, KaK u ee HKoau (9achl, MEHYTH W CeKymAsl). Bpems, ma-
MepseMoe CPeTHUMH COTHEeYHBIMH CYTKaMH, HasbIBaeTcA cPedHum coa-
HeUHbIM gpeMeHeM. ITO W eCTh TO BPEMsA, KOTOpPOe ITOKA3bIBAIOT HAIIM
uacel. OHO JOCTATOYHO XOPOILIO CBA3AHO M ¢ HAONIONACMBIM TBHMEH-
em Connna mo He6oCBOAY, TAK KAK MCTHHHOE COIHEYHOE BPEMs Pacxo-
JIUTCS CO CPeHUM B pasHble IHH rofia MO-pasHoMy, HO He Goiee dem
Ha 4eTBEpPTH daca. ’

Tounoe BpeMs MOKHO U3MepPUTH He TOabKo mo Coxmmy, Ho H TO
spesjiaM, HaGulOasg Hx Kamymeeca cyrodunoe papumenue. OcHopHOI
eunNIelt HPH 9TOM CYHTAOTCA 36€30Hble CYTEWU, PABHBIE IIPOMEKYT-
Ky BpeMeHU MeKAy ABYMA IOCTe[0BATENbHBIMI BepXHUMH (mim HuX-
HUMHI) KYJIbMUHAIEAMHI OHOE M Toll e 3Be3nnl. Bpems, mamepsaemoe
2Be3JHBIMI CYTKAOMM M UX MOIAMH (3Be3MHBIMH YacaMH, MUHYTAMU U
CeKYHIaMu), Ha3bIBAaeTCHA 3BE3JHBIM BpeMeHeEM. HeprnHo coo0pasuti
(puc. 27), uro MeRAy 3Be3NHBIM BpeMeHeM S B JaHHEIL MOMeHT, ya-
COBBEIM YIJIOM § HEKOTOPOH 3Be3[(bI U ee NPAMBIM BOCXOMAeHHeM o
sCYIIECTBYET MPOCTAA 3@BACHMOCTH

/ = t=S8S—a.

CrenoBaTenbHO, B MOMEHT BepXHeH KYJIbMHHAIUN 3Be3fJhl 3TO

ypaBHerue npuobperaer Bumg S = &, TO ecTh 3Be3JHOE BpPeMA PaBHO
IPAMOMY BOCXOMICHUI0 KYIBMHHHDPYIOIIHX 3Be3[.

Ecan 681 Connie He mepeMemainoch Ha (ome HeGa MO DKINNTHKE

¢ 3a1ajia Ha BOCTOK, CONHEYHble CYTKM OBUIM G5l PABHEI 3BEI/IHBIM. Ha
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€aMoOM fieJie TIePBEIO W3 HHUX [JIHHHEe BTOPHIX H JIETKO CO0GPA3HTh, MO
KAKO#l NpuYuHe: ecliH, ckaxeM, ceroausa ColHNe KyIbMHHHpYeT OfHO-
BPeMEeHHO ¢ KaKOi-HUOYNb 3Be3foif, TO 3aBTpa HTOTO yike He GyHeT —
Couxnine cnerka cMecTUTCs K BOCTOKY, OTCTAHET OT SBE3NHl W COMHET-
Hble CYTKH OKAKYTCA HOYTH HA YeThipe MMHYTHI JIMHHEE 3BE3JHBIX.
Ha cregyromuii nens pasuuna BoapacreT Ko 8 MUHYT W T. II. ,

3Haa nonoskenne ColHNa Ha 3Be3THOM He(e, MOKHO HECHOMHEIMA .
BRIYHCICHAAME [I€PEHTH OT 3BE3JHQr0 BPEMEHH K COJIHEUHOMY M 00-
pario *), :

[IpoGnema m3MepeHUs BpeMEHH OCNOKHAETCA eIle M TeM, 9TO B
OfIMH M TOT ¥e MOMEHT BPeMeHH Ha PasHHX reorpadmaecKnx MepHad-
aHAX KYJIbMUHHPYIOT PasHble CBETHJIA.

JomycruM, 4TO0 B HEKOTOPOM NYHKTe
{puc. 28) semmoro mapa ConHne B JaHHELE
MOMEHT HAXONUTCA B BepXHeH KyJbMHHA-
- LuH, B IUIOCKOCTH HeGecHOro MepumuaHa,
- KOTOpaA COBNANAET ¢ INIOCKOCTHLIO reorpadu-
YecKOro Mepuiuana aaHHOro nyaxra. Mnaue
TOBOpA, B 3TOM IIYHKTe — HCTUHHBIE TOJ-
Zens. Torma oueBHAHO, YTO HA HPOTHBOMO-
JIOKHOM MepuauaHe GyHer HCTHHHAN HOJ-
HOUb, & B IyHKTaX, OTCTOAMIAX OT MYHKTOB '
A n B mo goarore ma 90°, cooTBeTCTBeHHO | oy

6 u yrpa u 6 u Beuepa.. S

CrnemosaTenbhe, Ha KaKIOM 3eMHOM Me: - f’d“cép‘gzﬂ'eﬂc;{“a; ;’:ggé‘glf:
PHuaHe eCcTh CBOE MECTHOe BpeMA. Bo3HmK- - yria.
au Gbl, oueBUAHO, Gonbmme HeymoGcTa. :

HelopasyMeHHsA, ecAM OB KaMK[Bi IYHKT SeMHOTO INapa JKII HO
MecrHoMy Bpemenu. IlosTomy naBHO yike BBemeHo Tax HasEIBaeMoe
IQACHOE BPeMA. ' ’ .

ACTDOHOMH YCIOBHO Da3feHiN WOBEPXHOCTH 3eMHOTO mapa Ha

24 vacTH, KOTOpHe NOJYYHJIN HAHMEHOBAHU® YACOBbIEL NOACOE. Hyune-
BOif 9acoBOil mosic BHIGpaNM Tak, 4T06HI ero CpexHuiL, LeHTPaNbHBLI
MepuuaH INpoxonua d4epes ['pmusmackyio obcepparopmio (B6auam
Jlonpona). Hymepanus nosicor Bospactaer or 3amajga K BOCTOKY, Ta-
kuM obpasom, Hampumep, MockBa okasazach BO BTOPOM 9acoBOM ITo-
sce. Bpems, orcumtriBaeMoe mHa HyNeBOM TI'PUHBHYCKOM MepHgHaHe,
Ha3bIBAGTCH MUPOGLIM GPEMEHEM. .

. Horosopnnncs B npefenax ofjHOTO M TOTO 3Ke IMOACA IKETH IO enu-
HOMY BPEMEHM, 8 IMOHHO II0 MECTHOMY BPeMEHH LeHTPaJLHOTO MEepH-
Anana gamHoro mosca. Bor sTo Bpems um masmBaercs noacwuim epe-
MeHeM. \ : '

Tax xax HIMpEHA Ka’KIOTO YaCOBOTO TMOACA IO HOJILOTE COCTABIAET

1 v (man 15°), To MecTHOE BpeMS KaKOro-HEGYHE TMYHKTA BHYTPH AQH-
HOTG 9acoBOro Hosca OTIMYAETCA OT IIOACHOTO He Gojee uyeM Ha

*) CM. B KH.: Acrporommueckuit Kazenpmaps: Ioctosmran uacth.— M.: Ha-
yxra, 1973, . .
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NONYACA B TY MJH HHYI0 CTOPOHY *). 3a pomuaca cMemenne CorAna Ha
HeOOCBOAE BeCbMa HEBEJIHKO H MOTOMY fnoAcHoe BpeMdA, KOCTATOYHO
xopomo. otpaxian npuienme Commua ™o pebocBOIy, BMecTe C TeM
npaKTHIecK:m BechbMa ymoGmo. Bnaronapa mosAcHOMy BpeMeRm mnyre-
IMeCTBEHHANK ROJIKEH nepecmn.nﬂ'rb cBOon qacm HE HeNpepbiBHO,
_ a TONBKO IpH nepeesfe B APYToil 4acoBoil NOAC. :

S A

fondere

S0t -

Puc. 28. MecTHOe BpeMs H JOALOTA.

B 1930 r. nexperom Cosnaproma CCCP Bce wach B Cosercrom

, Coiose Guinu mepesefensi Ha 1 4w Brepef MO OTHOWEHHIO K TOACHOMY
speMenn. J1o OekpeTnoe épems COXPAHUIOCH [ MOHBIHE. Baaropaps
AEKPeTHOMY BpeMeHH NPelNpUATAs paHblle KOHYAWT paGoratbh, a Ha-
CejleHHe pamHbiNe JouUTCA cnaTh, Bo Bce MecAUB! rofa, KpoMe 3MMEL,

.*) [lo MOMMTHICCKAM. B reorpadHYeCKUM NPAYHAAM TPAHARH 9aCOBRIX

noscoB HE BCerjaa cosBHnajgawT © MepHdaHaM# B TIOTOMY YKa3agHaA pasHHu-
ma MOKeT UMEThb H HECKOJIBKO 60bemyro BEeANINAY. .
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9TAM JOCTHTAETCA 3HAYUTENHHAA IKOHOMHA DJIEKTPOIHEPrHH, a TpaK-
THYECKH JCeKPEeTHOe BpeMA TOYTH TaK e yNoGHO, KaKk # HOACHO®.

Taxkum o6pasoM, HanpuMmep, 9achl JIOGOr0 MOCKBHYA IIOKa3BIBAIOT
HOACHOE BPpeMs TPeThero'4acoBOro mosca. -

Hna ynopagotenss oTCHYETA CYTOK - [JOFOBOPHINCH, UTO - KAYKIEIE,
HOBBle CYTKA HAYMHAIOTCA Ha JUHUM, YaCTHYHO CcoBMajamomeil co
180-m mMepmauanoM. Ta JMHMA, NpoxoAAman dYepe3s Bepunros mposus
o nycetreigabM ofaactaM Tuxoro Oxeana, HasniBaeTca AuHuel U3Me-
nenus darvi. Crel0BaTeNbHO, paHbIIe BCeX HOBLI roX W HOBHIA NEHb

" Berpeqator jxutenn CoBeTckoit qyuonm a 1Mo3Ke APYruX — JRUTENH -
Anscka,
C noMompbio cnequaibabix (Tak HA3BIBAEMBIX ‘HACCAKHBIX) UHCTPY-
MEHTOB &CTPOHOMbl ¢ MAKCHMAJIbHO BOSMOKHOI TOYHOCTHIO duxcinpy-
IOT MOMEHT BepXHe# KyJAbMHHAIAK 3Be3]] ¢ H3BECTHBHIM NPAMBIM BOC-
xoxforaeM. TeM caMBIM CTAHOBMTCA HM3BECTHHRIM 3Be3[HOE BPeMH B -
JAHHBIH MOMEHT M B JaHHOM MecTe, a4 OTCIOfA IIyTeM BHIYACICHHI
MOKHO NOJNYIATH COOTBETCTBYIOIME MOMEHTH! JI06Oro Ipyroro Bpe-
MeHM — HCTHHHOrO COJNHEYHOro, cpegHero conneudoro u rt. m. llomy-
4YeHHOe U3 HAONIONeHMiT TOYHOe BpeMA XPAHHTCHA 3aTeM ¢ MOMOLILIO
BLICOKOTOUHBX 49acoB (MeXaHMYeCKHX, KBAPLEBHX, ATOMHBIX).
Bor Temeps, mocae KpaTtkoro BKCKYypCa B obaacrs cdeprueckoi
ACTPOHOMUH, .JIeTKO IOHATH H ycrpoucrso 3BE3/IHEIX KapT H sajan
3Be3RHBIX KATAJAOIOB. , .
Hna uepsoHavanbaOre ofmero 3HAKOMCTBA c coanea}mam'n Haubo-
Jee ynoOHa HOABMKHAA 3BE3THAA Kapra, nmnycr\aemaa, HanpuMep,
HEKOTODHIMU IIARCTAPUAMM.
C noMompI0 TaKo# NOXBHKHOIl 3Be3THOH KapTH MOMKHO onpene- )
‘JIATH BUA 3BE3AHOro ueda L) 11060ro MOMEHRTa BPDeMeHH. Hago moMm-
HUTH, 9T0 (PuUrypsl cosBe3amit Ha KapTe HECKONLKO HMCKakeHbl (Bcaen- .
cTBHe MPOeKNuH cPepH Ha ILTOCKOCTH).
Ins Gomee mompoO0HOro 3HAKOMCIBA € rIaBHBME" nocronpnmeqa—
TeapnocTaMy B Koune kuuru (cm, Ipunoxenwe VI) wurarenp maiier.
nATH 3Be3RHLIX Kapr. Ha raprax mokasaHsl 3Besinl [0 -l 3B. Belan-
YMHBI ¥ BCe INIaBHEIE JOCTONPHMEYaTeJbHOCTH, 0 KOTOPHIX PacCKa3aHo.
B KHHTE. -
YNIyGJIenHomy U3YIeHHIO CO3BE3Nuil IoMOTYT ropasfo Gonee nofr-
- poGHBle 3Be3fHEle aTiJackl, AMelomueca B npopaske. Mx moskuo Hamn
¥ Bo MHOrHX 6n6amoTexax. .

4. Muxatinmon A. A, 3sesamsii ariac, quupe KapThl 3Be3fi-
HDI‘O me6a mo 50° I0MHOro CKIOHOHUS, COfepKaNlEe BCEe 3BE3NLI 1O
5!y am. Beu., napn. 4-e, «Hayka», 1965.
. 2. Muxatmos A. A.,, Arnac sseagmoro Hefa, conepmanum
20 Kapr co sBeagamu 6.5 38. sen., «Hayra», 1974,
3. Mapanenckmra A, I, YueOnuit asesgmmit "ataac (gamm
aBesnml fo 6-it 3B. Bea.), «IIpoceemenuer, 1970.

Ho cux mop Mbl DORYEPKABANM, 9TO SKBATOPHANBHLIE KOOPHHHATH!
8BE3[ — HX. NPAMOE BOCXOKAEHHe W CKJIOHEHHe — HCH3MEHHBL, Ha ea-
MOM JieJie 9TO He COBCEM TaK: 9TH KOOPAMHATH! 3Be3H XOTHA U MeJJIeH-
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HO, HO HEIPePHIBIO MEHAIOTCA. BrI3BaHO 5T0 0COGBIM ABHKEHHEM 3€M-
HOH OCH, OTKPMWTHIM yiKe JaBHO U Ha3biBaeMHBIM npeyeccueil.

Xopomio m3ReCTHO, 9TC HALILY IUIAHETY MOM{HO HA3BIBATH IMAPOM
TONBKO B caMoM rpyGoM npuGauenuau. Ha camom penme 3emas cierka
CILHOCHYTA y NOJIOCOB M BHITAHYTA B SKBATOpHaibHOH 30He. oBops
Gomee cTporo, BO BTOpOM IpuOAMiKeHWH, .3eMJII0 HAjJ0 CYUTATH clhe-
poudom, TO ecTb TEJIOM, OJYYAIOINMCA NIPX BPALleHUA DIIMICA BOK-
pyT ero MaJoi ocu.

3eMHaa 0Ch HAKJIOHEHA K IJIOCKOCTH Op6HUTHI moj yrioM 66!/;rpa-"
Aycos, a Coinlle, NPATATHBAA SKBATOPHAIBHYI (BHIIYKIOCTDY SeM/H,
CTPEMHUTCA Kar OBl IOBEPHYTh 3eMJI0 — CAelIaTh TaK, 9TOOBI 3eMHAs
oCh cTajla MepIeHRARYIAPHONH K muockoctu op6urtel. Ho Commnmy arto
He ymaercsa, He ymaerca moroMy, 9To 3eMas BpamiaeTcsi BOKPYT OCH.
B pesyxnbrare «mosopaumBaiomero» pausausa ColHIA # 0CEBOTO Bpa-
UeHNA 3eMJIM ¥ BO3HUKAET npeneccis — MejUIennoe KOHyCc00Gpasnoe
IBU;KeHHe 3eMHOI ocH.

Ilpeneccus — ABjlenne o9eHb CHOMHOE, H O00BACHEHHE, KOTOPOE
MBI €My AJIH, JHIIb NOfACHAET CYTh Jlea, OCTABIAA B CTOPOHE MHOTHe
paskHble noppoGuHocTu. Ho masa mac ceitwac Baxcmo onHo — Giaarofaps
nperneccun M3MeHAeTCH IIOJIOMKeHNe TOYKH BECEHHEro pPaBHOAEHCTBHA,
4 3HAYAT, HENpPepHIBHO MEHAKTCA H SKBATOPHAJBHEIE KOOPAHHATHI
BCeX 3Be3f. :

ITosopaunBaeTcss 3eMHasA oCh OUYeHbL MeNIeNHO: K NePBOHAYAILHO-
My NONOKEHHI0 OHa BosBpailaerca mournm depes 26 000 ner (puc. 29).
Opuaxo monoxenne 3pesq  Ha Hele acTPOHOMEBI NOJIKHEBI 3HATL € GOAD-
LI0if CTENMeHHI) TOMHOCTH M HE YUYMTHIBATHL IPEIECCHIO OHM e MOTYT.

3Beagnble KapTH H ATJACHl HMEIOT CETKY IKBATOPHANBHBIX KOOp-
AHHAT, OTHECEHHYI0 K KAaKOMY-HHOYIb OflpefieJleHHOMY MOMEHTY Bpe-
menu. Hanpumep, Manmit atmac A. A, Muxaitnosa (uamanna 1958 r.)
coCTaBiieH n3 Kaprt «amoxm pasuomgeHcrsua 1950 roma». 3to Bhipame-
HHEe 03HAYAET, YTO HKBATOPHAJbHBIE KOOPAMHATHL 3BE3]l Ha KapTax aT-
naca oTHOcATcA K nuio pasuomencTBua 1950 r. UroGwl paccuurarn
KOODAHHATHL 3Be3J I HPYroro MOMEHTA BpPEMEHH, B 3Be3JHBIX arT-
Jacax AATCHA cHelHAJNbHBIE «Ta0amiubl mpereccuny. 3Has IOJOMKeHUe
3Be3dsl HA HeOe A SMOXHU aTjaca, MOKHO ¢ IMOMOUILI0 «Tabaui mpe-
meccHu» JIeTKO PacCcydTarh NONpaBKu B KoopjamHatax (mo a u mo 6)
1A J1060ro IPoMeRyTKa BpeMeHH.,

Ilpn o6mem 3HaKoMCTBe cO 3Be3HBIM HeOOM U TJIaBHBIM 00pasoM
B TIpollecce PeNIeHHA HEKOTOPHLIX Ipocrefimimx 3amayu cdepuueckoit
aCTPOHOMHUE MHOTHA MCHOOABL3YIOT 3Be3AHbId rmobyc. Oxmako maske ca-
MEBle COBepPIICHHBIO H3 3BeBJHBIX IMI0GYCOB HUKOT[A He 38MEHAT 3Beaj-

+HOfl KapTH, B-94CTHOCTH, ¥ IIOTOMY, YTO Ha riofyce Bce CO3Be3NHA
n3006paskenb], TAK CKA3aTh, (BBIBEPHYTHIMM HAM3HAHKY» — HaGa0ga-
Texh NpefrolaraeTca HOMENIeHHBIM 8 LEHTD raofyca.

Hecronsko caoB 06 o0o3HadeHHAX OOBEKTOB 3BE3THOM KapTHI.
Cromuinch OHA NQCTENEHHO, IPH Pas3HKIX 0GCTOATEILCTBAX, U TIOTOMY
Jla’ke HA CAMOH COBPEMEHHOIl 3Be3gHOl KapTe MOMKHO CTOJKHYTHCA
¢ HACIOCHNAMH DASIMIHBIX BIOX.
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HanGonee sprue 3Besgsl B cospe3quax 00603HAYAIOTCA _GyxBamu
rpedeckoro’ ajidasura, NpHYEM I[IOCIHEROBATEAbHOCTh OyKB andasmuta
COOTBETCTBYET IIOCHEeAOBATENLHOCTH 3Be3 ¢ TOCTENeHHO YOHIBAIOIIMM -
6uneckom. IIpasna, aTo npasmnc mMmeer nepegrne mcxmogeana. Hanpu-
Mep, B cosBesgun DBiusmenos camas sApkaa 3sesga — Ilomryke —

Y A A

L

Macwmalb e o 8000 *

*
4

-1
-6000

400

Puc. 29. IIperteccHorHOE nepeMeleHHe NONIOCa MHPA TTO CO3BE3NASTM.

oGosnauaercsa OykBoii B, a BTopas mo Oxecky seesjga — Hacrop —
OYKBOIT 0.

HeGoanmloe qucio 3Bes3d, KaKk MPaBmIoO, CaMbIX APKAX, KpoMe Gyi-
BeHHOro 0Go3HaueHnA uMmelT n cobcTBeHHoe umA. Tak; mampmMep,
sBe3fa o mu3 cospe3nus Bompmoro Ilca mmenyetcs CupuycoM, 3Bessa
p. us. cosseagua Banauenes — Ilomayxcom. Umorma mame y caaboix
3Be3Jl COXpaHeHBI UX ApeBHHe MMeHa. lakoBa AJbI[uoHa — rjiaBHas
spesza » llneapax. Umage oma mapecTHa Kak 3Besfa 1| U3 CO3Be3NMANA,
Tennua. ‘

IIns papa sBesn, riaBHHIM 00pa3soM IepeMeHHBIX, BBEJEHH 0060-
snavenus Oyxsamm aarmackoro aidasuta: R, N, S, ..., a TawxKe
neoitasie — RR, AE, TT mT. m. . '

BooGmie Muoroo6pasume ofosHaueHmil 3Be3l oueHb Beauko. Tax,
HAOpUMEp, B JajbHelllleM MBI pacckameM o 3sesgax Boasd 359, Jla-
Jaapx 21185 u 1. n. Ha aAspike acTpoHOMOB 5TH Ha3BaHUA 0GO3HAYAIOT
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3BE3/HL, SANACAHHBIe B Kartanor actponoMa Boxbda mojx momepom 359
‘uam B Karajgor acrpoHoma Jlamamma mon Homepom 21185. A umorpa
Kakme-EGYAb YHERaIbHBE O0beKTH (urypupyioT B odEuzaIbHBIX
CHpAaBOYHHKAX Kak «apeafa Hanreilma» mim «neramas speama Bap-
HapAar. ; . ‘ o :

@opMBl yueTa «He0eCHOr0 X03fHCTBA» AaJeKH OT COBEpPIICHCTBA,
U CHTyalHs TOKa)KeTcA elie Gojiee 3aNMyTaHHON, €CIH YIOMAHYTb, YTO
OlHA ¥ Ta 'Ke 3Be3AA MHOTJA UMeeT OJHOBPEMEHHO HECKONBKO Pa3HBIX
o6osnavenuii. Heckosbko npome NpHANENE 0003HAYEHUsT 3BE3NHBIX
CKOMICHU H TYMaBHOCTEN, O YeM MBI y3Ke TOBOPHIH.

HKorna -o6beKT BHIOpan Ha 3Be3JHOH KapTe U BHIACHEHO, Iie OH KO-
#en B NAHOBI MOMEHT BpeMeHH OniTh BHIeH Ha He0e, Jlalexo He
Beerfia yAaeTca cpasy ke orsickars ero. Hommuka smecw cOusaer m
pasHHIa B MacmTabax peAJbHOrO H H300paskaeMoro gepuniii don
neGa, Tak Hemoxoskmil Ha Geani#t om KapTH, M MHOTOE Apyroe. Tyr,
KaK, BOpOUeM, H BO BCeM, HyKeH HABBIK, npuoGpeTaeMblii TOJABKO IIPO-
AOIKHUTENHHON IPAKTHKOM. '

O6uwmit 76 coBeT HAYMHAMIEMY — HAJ0 BCErAa OT W3BeCTHHX
3Be3N M CO3BeafMil NMepeXoAnTh MOCTENEeHHO K HOBBHIM, HEW3BECTHBIM
of'beKTaM. - -

Jlna Toro uTOGHI HONHEee NPEJCTABAATL KAPTHHY 3BE3NHOTO Heba
JI Jy4lle OPHEHTHPOBATHLCA B PacHONOKEHHAN CO3BESAMIL, pPEKOMEHIYCM
yyrarenio. ¥MeTh nepej co0oi KapThl 3BE3XHOIO ae6a Ipumomenna VI.
Ha arux Kaprax HepevuepKHYTHIME KpysKkaMu obosmauemn (umauie-
CKHWé NBOSiHBle ¥ KPATHBIE 3Be3fHl, KpYXKKamu ¢ 0Gofxom — dusnue: .
CcKHe HepeMeHHHIE. : _
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OKOJIOTIOJIAPHBIE CO3BE3[IHSI

Tlonspuas 3Be3afa, «BO3rAABIAIIAA» cosse3due Mauoit Mempepu-
1B, ¥ OnMsRaiilIne K Heil cO3Be3XuUA 3aHUMAIOT 00JIACTh 3BE3JHOTO He-
6a, HasnBaeMyl0 0OKonomoaapmunoi obnacteo (cm. Tlpmmoxe-
uue VI). B cpegHeit monoce mameil crpausisTa obracts HeGa Bcerpa
‘AocTynHA HAGHIONEHA ¥ MOTOMY BUOAHE €CTeCTBEHHO, UTO HAIIA BKC-
“Kypens o aBesfgHoMmy HeGy Haumercs umenno ¢ mee. C mpyroit cropo-
HBI, B YHCJIO OKOJIOMONAPHBIX co3Besamit Bxojutr Boaemas Mensenuna,
CeMA3BEe3AHBIA KOBII KOTOPOHl XOPOIIO M3BECTEH KaMJOMYy ellle ¢ [eT-
CKHX Jer. C )

Kpome Bonpmoit m Maznoit Mensengun, k oKoJONOMAPHLIM €O3BE3-
nnAM otHocaTcs coapesaua Hacemonenm, ILledes, Apaxona, Hupada n
Pricu. Kak orbickaTh ux Ha 3BesfHoM Hebe?- '

Hauares caeayer ¢ Bonbmoit Memsenuner. OceHAuMH B 3AMHHMH
BeYepaMH €e KOSII M3 CeMH 3Bes[l YeTKO BHJEH B CeBepHOil CTOpOH®
. neba. Becnoil m neToM 1o BedepaMm 3TOT KOBHI DACHONOMeH TOPAasAo
BHIIe, ¥ TOTAA ero MPUXONUTCS OTHICKHBATH B OKPECTHOCTAX 3eHHUTA.

B kaKmoM CO3Be3[HM BAFKHO OTHICKATH CHAYAJA CAMYIO TVIABHYIO,
'XapaKTepPHYI0 ero 4acTh, a ye IOTOM, NpH Golee JeTalbLHOM 3HAKOM-
cTBe, Bce ocrajsbHoe. B Boabmoii Mensenune TakuM ¢KOCTHKOM» CO-
BBE3EA CAYKHT BCOM M3BECTHHIN KOBHOI. _ _ )

Wssecter cnocold, mosBonaomuii no Kosmy Boasmofi Menpsenumst
orsickats Ilonsipayo aeeamy. [ia atoro wepes [Be Kpaiinme 3Be3Jsl -
B KOBIIEe MBICIEHRO NMpoBonM (B CTOPOHY BBHIIYKJOCTH PYYKH KOBIIA)
clleTKa M30THYTYIO KPHBYIO. . -

Ha paccrosnuMu, NOYTH BIATepO OONLIIEM DACCTOAHAS MEKAY
sseagamu o ¥ B Boapmoit Menmsemuusl, oHa mpoiiiler uepea 3Be3ny
propoii penmauAnl (2™), Koropas m ecrb 3nameHnras Hemspmas 3ses--
ma. Ot mee B cropory Bonpmoit Mensepuipl TsiHeTCA MEHBINMI KOBII
¢ CHJIBMO M3OTHYTOM pyIKoit — raaBHas uacTh cospesnusa Mainoit Men-
BeIMIEL . '

Teneppb yike HeTPYAHO passickath u co3sesfme Haccmomen, pacmo-
nomennoe Ha ueGe mo ormomwemmw K Ilonspmoit 3Be3ame B cTOpPOHE,
nporuBonosoxkuoit Bonsmoi Mepxsepune. I'naBraa ero wactb obpasy-
‘er Erypy, HANOMHHAOIYIO PacTAHYTYIO 3a HOKKE Gyksy «M». 3a-

) METHM, 9TO HPH HEKOTODHIX IOJNOKeHHAX 3Ta HeGecHasa OYyKBa BHILJIA-
AET ONPOKAHYTOM, B TOTAAa OHA HaloMEHAeT GYKBY JaTHHCKOTO axda-
pura W, . .

Mexny - Haccmoneeit m Manoit Menseauneit Haxonmres cossesfne
Iledes. Ono MeHee BaMeTHO, YeM IepedMCIeHHBIE CO3BE3NUA, W €r0
rEABHEIe 3Be3 sl He 06pasyloT Kaxoii-HmGyas xapaKrepHoil, Gpocalo-
imefica B riasza gurypsr. [loaToMy Tpm momCKax 2Toro cossespms (kax,
BIIpoYeM, ¥ NONOGHEIX eMy) HAMI0O OTHICKUBATEH IOCIENOBATeNLHO OAEY
3a ApYyrofi MHTepecyoIlue BAaC 3Be3[BI, (OTTANIKABAACE® OT YKe H3-
BECTHEIX 8Be3]l IPYTAX CO3Be3AUI. IIpu sTOM, KOHEYRHO, CIEayeT B iIpo-
Iecce HOHCKOB MOCTOAHHO CPaBHMBATH He(o co 3Be3uHoit Kaproii. Tax,
HanpuMmep, 4To6n oreickath o lledes, mago -yvects, uTo OHA HAXO-
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AUTCA Ha NPOAOJeHHH NPAMOH, coepumasiomeil o u p Kaccmonen, na
paccroannu, BYeTBEpo GolbIIeM paccrosanuns Memny 9THMU 3Be3aMi.
Haiina o Iledes, negko oTsicknpaem cnauaga GruKaiiliine, a mOTOM I
Goltee manbHMe 3BE3MIBI TOrO #e CO3BE3NMA.

Me:xny Boabmoit u Manoit Measegunamu mssuBaerca coapeafize
Hpaxona. Xapamepnaﬂ JUISL Hero 1enouka 38es]l COBJMHEHA Ha Kapre
JOMaHOW JuHHedl. 3aBepAOIMIl 3Ty NUMAHYIO0 HENPABHILHBIA Yes
TBIPEXYTONBHUK N3 3Be3d 06pasyeT TroJOBY cbamacmqecﬁoro qy R0~
BHILA,

Cosseagun #Hupadha m Preicu — ogam M3 caMBIX HempHMeuaTeib-
HBIX Ha 3Be3finom HeGe. B HuX BXomaAT ToxbKO ciaGble, 3Be3dBI, OTHIC-
KEBATh KOTODHIC B OTHEJIBHOCTH CICAYET MEKAYy CO3Be3quAMH Doab-
B10fi Measepnnn n Haccuonen. Hukaxux xapakTepHsix duryp apmecs
HeT u B nomuue, Ha scem mebe — BT0 caMas «TeMHas», caMas Geguan
APKYUMU 3Be3JaMH 00JacTh.

Jpesnue rpexn pacckaswiBaau o Dosnbmiofr u Manou Mepgsenumnax

~ 3a6asumie serenmsl. Bor omua ns vnx. Korna-to, B HesanaMaTHEIe Bpe-

MeHa, y uaps Jluxkaona, nmpasusiero crpamnoi Apxcanuen Guu1a foub
no umenn Kaannero. Hpacma ee OnlJIa CTONDb HEOOBLIKHOBEHHOMH, 4YTO
Ranmucro pmcknyna comepuugars ¢ [epoit — Gormmeit u cympyroit
BCceMOTryIero BepxosHoro Gora 3esca. PesnuBas I'epa B KoHLe KOH-
1o oroMcTuia Hammmero: noas3ysach cBOMM CBepPX'beCTECTBEHHBIM
MOTYILECTBOM, OHa npeBpaTmia ee B Gesobpasnyio Mempepuny. Horaa
ceig Haaaucro, wastit Apkac, ofHas# a5 BO3BPaTHBIIACH C OXOTHI, YBH-
Jlel y [iBepeil cBOEro /oMa JUKOTO 3BEPA, OH, HUYEro He NOAO3peBad,
xoren yﬁms cnow Mmath — Mensemuny. Ho 3esc, maBmo yie Hepas-
HOAYIIHBIA K Haanucro, nomewan npecrynnennio. B camulit kpuruve-
CKHil MOMEHT OH ylep:an pyry Aprkaca, a Hammucro mascerpma Basn
K cefe Ha He(O, MPEBPATHB B. KPacwBne co3Be3fue. 3aoAHO GbLIa Ipe-
Bpamena »p Manyio Measeauny u mio6umasn cobaka Kammmcro. He oc-
Talcsa HA 3eMie H ApPKac: yBJICHYEHHBIH «CO3BE3THETBOPIECTBOMY, 3€BC.

U ero mpespaTiil B cosseapgue Bomonaca, oGpedeHHOr0 HaBeKH CTOPO-
AuTH B Hebecax cBow MaTh. VIMeHHO HOSTOMY riapHAas 3Be3fa B CO3-
Beafnn Bomonaca naseiBaerca Apwtypom (aTo nHa3BaHHe, MO-BHAHMO-
My, HPOMBOUIIO OT CJI0BA «APKTOPUIAKCH, WTO IMO-TPEYECKH O03HAUAET
«CTPam MeRBeHILLI»),

Eme Gonee povanTudma ucropus cospespuil [Ie(beﬂ n HRaccwo-
neu *), Ecan Beputn pACCKA3aM JPEBHIX PEKOB, dduonneit xkorna-ro
ynpasaan neresnapubiit naps Ledeit. Oanamas ero cympyra, napuna
Raccuomesn, uMesa HeoCTOPOMCHOCTL MOXBACTATHL CBOeH KpacoToll me-
pen Mmimqecmmu obuTaTeabHHRAMi MOPs — HepeupaMu. . [ BusKnysie
BIONHE MOHATHON MMEHCKOH PEBNOCTLIO, OHi MOIKANOBAIKCH OOry MOpH
-Hoceiinony, roropsiii uanyctun na Gepera dduonun crpamioe Mop-
_ CKoOe. uyjioBuile. Heucaucnumpie Gepersun obpynimaunchk na 9dduo-
T mio — 9y/10BUIIIe OMYCTOWIAN0 UBETYIIYIO CTPaHY. Torpa Lledeit npn-
fernya K Kpaiineil Mepe: utoGnl ymusaoctusnth lloceiifona, on oraal

*) llpysoguM OAMEH M3 BAapUAHTOB JeTeHABL
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Ha CbefieHNe YYJOBUINY CBOIO eJUHCTBEHHYIO MIOGHMYI 1096 AHIpO-
Mepny. .o : :

Hpacasuinia Anmpomena.Oblna mpuKoBaHa X HpuOpe;KHOI cKade M,
o6nnBafACch clie3aMy, NMOKOPHO JKAaJa TPArmIecKodl passssku. A B dTO
BpeMA HA JIPYTOM KpAal0 CBeTa OfWH U3 CAMBIX TONYJIAPHBIX JereHgap-
noix repoes Ilepceii cosepmmn meobmkmoBenHHI nmoasur. O mponmxk
11a yeJAUHEHHBIA OCTPOB, Ifle ’KUJIHM TOProHH — dyjoBHIa B ofpase
sKeHIUH, Y KOTOPHIX HA ToJI0Be BMECTQ BOJIOC KUINeaum 3Meu. Baraan.
ToproH GBLI TaK YKaceH, 4TO BCAKHIM, PUCKHYBIUMHA IIOCMOTPETH UM
B I71a3a, MIHOBEHHO OKaMeHeBaJ. '

Ho mwmdTo He Morie ocraHoBHTbL Geccrpamuoro 1llepces. Yiayuus
MOMeHT, Korja ropromsl sacuyiam, Ilepceit orpybman roinoBy onmoit n3
HuX — roprose Meayse. B ToT me Mur us orpyGiensroro TyJIOBHINA
Menyasr. suinopxuyn kpsuiatslii koub Ilerac. Ilepcei Toruac Beckouumn
Ha Ileraca m moMudiica Ha POLUHY.

IIponeras wam Jduonnmeit, oH 3aMeTHNT IPUKOBAHEYI0 K cRaje
Anpmpomeny. Kak pa3 B 9TOT MOMEHT M3 MOPCKHMX NIYYHH BHIHBIPHYIO
ayjosuile u puryiIoch K Anfpomene. Ho Tyr orsamusrit Ilepceit Bery-
AT B OTYAAHHYIO CXBaTKy ¢ uymoBumieM. Jloaro mpofomskanach ara
6opr6a. B xonue wontos Ilepceit ogep:xan mobefy auilh NMOTOMY, ITO
HAIIPABMJ HA TyJOBHINe MEPTBALIM B3raaf oTpyliaeHHOH rosoBsl Me-
nyssl, Uynommille oxaMeHeN0, NpeBPaTHBIIMCh B OCTPOB, a Tlepcei,
packosaB AHApOMeAy, BePHYI ee OTIY. OTa IAMHHAS MCTOPHA 3aKOH-~
gunach Becedoir cBaanboit Ilepces m Amppomensi, a daHTasua Apes-
HIIX TPEKOB YBeKOBEUWJa BCeX ee IepCOoHaskeil B NPHYYMIMBEIX ury-
pax cosBe3auil. )

C npesnumu Mudamu cssazano u cossesfue [paxona. ITo pacera-
8aM JIpeBHHX TpEKOB, OHO Hu300pakaeT TOro MHQPHUYECKOTO JPAKONA.
KOTODHIfi OXpaHAN HeOGLIKHOBEHHBIH caj ¢ 3omoTeiMm aGmoramm: Ilo
rpyromy BapuanTy HebGecusiii [lpaxon maobpaskaer dyfoBnile, IyTh He
pporiorusuiee AHIpoOMeny.

Beem atuM ApeBEEM Mudam TPYIHO OTKA3aTh U B HANBHOCTH, M B
cBoeoGpasHoOil mpeiecTn. B CKOMbKAX BEIWKOJENHLIX IIPOU3BENeHHAX
pcKyceTBa Banum oHm ceGe sotuomenne! Ho nanGonee npounsiMu 1a-
MATHAKAMI MO3THYecKoro Mu(OTBOpPUECTBA JpeBHOCTH, GeccmopHo, oc-
TAIOTCA CO3BE3UA. .

CoBepmieHHO HHOe TNPOHCXOMAeHHe uMeloT cosseanusa sHupada
n Pricn. Bneparie cosseanne Hupada msoGpa’keno Ha 3Besqiaeil Kap-
te Bapunmyca — aara peamworo Hemnepa. Hapra nsnama B 1624 r., n
xora Bapunyc me coofmaer, Kax BO3HHKJIO cosBesfine Hupada, mosm-
HO JyMaTh, YTO OHO IOABHJIOCH B SMOXY BEJHKHX reorpaduieckux or-
KPHTHl KaKk cBoeoGpasHBlii MAMATHUK NYTeNIECTBEHHHKAM B JK3OTH-
uveckne a)pUKAHCKHE CTPAHHI.

Tponcxompneune coamesmus Pricm BoBCe Kypbesmo. Ero Beex B
41660 r. snaMenwTHIl moabckuit acTponoM I'eesmit. Motus Oblx mpoct:
1o caosaM ['eBenns, «n aToMl wactu Heb0a BCTPEYAIOTCA TOIHBKO MeEJIKHe
8Be3bl, H HYKHO WMeTh DPHICHH IJiasa, YTo0B WX Da3iHYHTh M Pac-
no3Harb». BrpoueM, I'eenuii He mepeoneHHBaN cBoeil m3obperaTein-
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HOCT' ¥ HHCAJ, 9TO «KTO He [10BOZIEH MOHM nmﬁopou TOT MOKeT pw-
COBaTh 3fiech 4TO-HHOYAL ApPyroe, Goliee emMy Hpapdlleecs, HO BO BCA-
HOM ciIydae TyT Ha He(Ge OKashEBaeTCHA CIHIIKOM 6om,mau -HyCTOTa,
970681 OCTABNATH ee HEYEM He 3aIOMHEHHOMN).

Iocae atoro obmiero 0630pa OKOJONMOJAPHBIX CO3BE3AMIL MO3HAKO~
MuMcs nonpoGHee ¢ Ka/K[ABIM M3 HAX B OTAENLHOCTH.

Boarmasa MegBennma .

Ha coBpemennbIx 3Bes[HBIX Kaprax cossesaue Boawsmoit Mepmsenn-
LBl 3aHUMaeT ropasno Oodbliee MeCTO, YEM TO CEMH3Be3/iie B d)opMe
KOBIIA, ¢ KOTOPHIM OGHITHO CBA3BIBAETCA 9TO HA3BaHHe.

Henoopymeumn raas . pasauvaer B. DBoapmoit Measeaune
125 aBe3p, To ecTh cBBIIE CTa COMHIIL, CPe/ln KOTODHIX Halle Connne
"BBITIIANENO GBI camMoi 3aypnnnon 3Be3/I0YKOIL.

Yro6b1 yBujeTb B 3T0il pocchinu 3Be3n purypy Measemunst ¢ annn-
HBIM_N30CHYTHIM XBOCTOM (KCTaTH CKasaTh, He BCTPEUAOHIEMCA y 3eM-
HBIX MejBefieil), najgo obmaparh GoraTrhiM BooOpaKkeHmeM. 3aTo- CeMb
IJIaBHBIX, CAMBIX APKHUX 3Be3]l-CO3Be3/iNsA o0pasyioT KOBII, HACTOIBLKO
OTYETINBO BBHIAEJAIOMNiicA HA JepHOoM (poHe HOUHOro Heba, 9TO C 3TO-
ro pefecHOro Kopmia OGHIYHO M HAYHHAIOT MAYYEHHE CO3Be3[mil.

Mmi yie ormedain, 9To mocieoBaTenbHOCTh GYKB IpegecKoro aj-
dasuTa He BO BCeX CO3Be3THAX COOTBETCTBYeT NOCIENOBATEIbHOCTH

_ yORBAOmUX N0 GIecKy 3Be3H.

Ilpumep — xosm Boapimoii Me}me;mum Cpasy 6pocaerca B riaaa,
910 3Be3na O — Ta, OT KOTOPOil OTXOMUT PYKOATKA KOBIIA,— caMas
cnabas B cemuspeamuu. [Jla m camas spKasg 3Beafa B KoBIle, IO COBpe-
MEeHHBIM TOYHBIM M3MEPEHHAM, He O, a E.

Mo cmoeMy BmamMOMY G6iecKy 3Be3fbl KOBIOA OJU3KH K 3Be3faM

BTOPOIl BeJIWYHHH, KpoMe 3Be3fbl 8, Gineck koropoii pasen 3™,3.

B cosseapun Boanmoit Measemnnnr (puc. 30) apesgsl kosmia ca-
. Mble ApKHe, HQ He caMble K HaM Onm3kue. Bmmxaimnm n3 connyg
Boasumionn Meapenunsi OKA3BIBAETCA CKPOMHAA 3Be3ouKa 7™.5, Helo-
CTYUHAA HEBOOPY:;KeHHOMY riasy. B npnameﬂumn OHHOKIL ee M@MKHO

OTHICKATL HA OKpamHe co3peafua BOnmam sAproil 3seansl 0. Bocems -
C YETBEPTHIO JIET MONKEeH IyTelIeCTBOBATH B IIPOCTPAHCTBE Jy4 CBe--

Ta, MOCIAHHBI ¢ 3TOH aBesfinl ma 3emmo. HamomuumMm, 9to mas Aib-
¢ur LlentaBpa — GnusKaiimeil 3 38e3K — BTOT CPOK TIOYTH BBOE KO-
poue. Hamy cxpommuyio cocenxy m3 cossesgus Bensmioit Mensegnnm
dCTPOHOMEI He YROCTOMJAN HH COGCTBEHHHIM HMEHEM, HH JasKe 00603-
HavYeHHeM Kakoi-HuOyns» rpeueckoit 6Gyxmoil. B aseammom waraiore
M3BECTHOTO0 ACTPOHOMAa No3anponuroro bexa Jlamamma omna wmcamres
nog momepom 21185,

«Jlamany 21185» — Tax ma  sA3BIKe ACTPOHOMOB MMEHYETCH 3TO
KapJIMKOBOe COJHIE, nanyqammee ceera B 200 paz MeHsbIe, WeM Hame
AHEBHOE CBETHUJIO,
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Beadsl KoBa, KpoMe GYKBeHHEIX oGosHaveHHit, mMeoT B cobcr-
BeRHble UMEHA, MAHHEE MM CPEJAHeBEKOBHMH apaGCKHMH acTPOHOMa-
wu. Jdybre (@), Mepak (p), @eraa (y), Merpen (5); Aumor (), Mu-

map (¢), Bewermam (1) — Kak crpagHo 3Bydar [ HAMeEro yxa aTH.

ZApeBHNe 3Be3fHbe mMeHa! - 4
3Be3nl KOBIIA 3eMHOMY HAa6NIOKATENI0 KaKyTCA OJ(HHAKOBO Y-
- JemHBIME OT 3emun (BUpodeM, Kak M Bce APyFHe 3Besfsl HeGocBoma).

a T
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Budupere seseve000 o-. ® " Abcomomprere
e3tneie . t.5_3_ 3Besdnere
Genrimy *Gh g g 0o 254 Genurel

Ukanr 3be3dveiz Gemrviny
-

Puc. 30. Baaumite u aGCONIOTHRIE 3BE3[HBIC BeJHMINHLI 3Be3] Boxsmoit Men-
: BeMIEL .

B [eiicTBUTeNBHOCTH caMas OAHM3KAasA U3 HEX, Benernani, moutru BueT-

Bepo Gmmke caMoil ganexoil — AnmoTa, paccTOfHUe IO KOTOPOTO pas-
uo 60 eBeTOBHIM rofaM.

Ecan’ npn Bcedl cBoeit yAaneHHoCTH AJmoT BRIrAAanT . 3eMin
HanGosee APKOHl 3Be3aNoil -KOBIIA, TO, 3HATUT, W HA camoM fgerne (To
€CTh IpU CPABHEHHY ¢ OJMHAKOBBIX PACCTOAHM{) NEDPBEHCTBO OCTAHET-
ca 3a otoé 3mesaoit, CkasaHmoe, NMpaBAa, OTHOCHTCA TONBKO K CEMu-

. 3BE3ANI0 KOBIIA, HO HE KO BCEMY CO3Be3JHIQ B LEJIOM. . s

TIpoussegeM MBICTEHHBIH 3KCIEPUMEHT — MOMECTHM Bce 3Be3/IB!
Boabiuoii Menseaunp Ha OfMHAKOBOE PACCTOAHHE OT 3eMiH, COXpa-
HHB UPH 9TOM MX B3amMiioe pacrojoskenme Ha meGe. Bm mymaere,
cospeanue ocramercs npeskuum? Het, ono mpeoGpasurcs neysnasaemo!

Esne sameTHas HbIHe ReJITafg 3Be3A0UKAa NMPEBPATHTCA B TIABHYIO,
Apualmyio 3Beafy CcO3Besqnfl. BuinATHTCA Ha HepefHmil TIaH B P
ApYrux, B AeHCTBHTEILHOCTH MAN03aMETHHIX 3Be3l. B xosme Gyayr
BHTeATHCA JHIIL 3Be3Nsl ero PyKoATku Bemermam u Aumor, & oc-
Tajbible 3Be3[El 3aTePAIOTCA Ha obmieM 3Be3aHoM (omHe.

. Kosw Bombnioit Mexsenuusi, 1a u Booblie Bce Xapaxrepuble ¢u-
rypsl C03Be3AHH CO3NAHBI UIPOH ciIydas — CAYY4HHBIM COYETAHUEM
paccrosiHmil B CBETUMOCTEIl 3Be3J. '

" Ho sepreMca K 3Beafiam xoma. Hpome Jly6re, ato — ropaune Ge-
7Ble 3BE3[BI-THTAHTH ¢ TeMIlepaTypoit moBepxmocTn -okoxo 10 000°,
a y Benernama — e oxoio 18 000°. J[yGre — opamxeBas TurasT-
cKasa 3Beafa, HeCKOJbKo Gomee xonopmas, ueM mame Commue, — TeM-
neparypa ee mosepxmoctu Gamaka k 5000°, o :
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3BeamsI KOBIIA, KaK U BCe OCTANLHBIE 3Be3JIbL, - ABMKYTCA B IIpO-
crpanctse. Ho u anech b1 me BuguM efuncTBa, 0 KOTOPOM Kak O6yITO
TOBOPAT YMCTO BHEIUHAA CXO0MeCTh 3Be3J KoBla. B mpoexnmmm Ha Bo-
o0paskaemblii He6OCBON KpaiiHne 3Be3fbl — DemeTHam: n Hy6re —c1pe-
MHTEJILHO JETAT B OAHOM HAUPABIEHMH, 4 OCTATbHbIE 3BE3TBl — B IIPO-
TuBononoxmoM. Cirencreuem aroro daxra ABIATCA TpesBRITARHO Mel-
JeHHOe I 3eMHOro HaGiiofaTelsi, HO HeIpEpHBHOE H3MEHeHIe
¢opmer kosma. Ero smgumyo mecop-
MaluMI0 3a COTHH THICAY JeT BHI BUIu-
Te Ha puc. 31. ’

W3 cemu 3Be3q KoBma maTe cxop-
OB 00 (PHBAYECKUM CBOHCTBAM I JETAT
B NPOCTPAHCTBE NPAKTHYECKHd B OJHY
CTOPOHY ¥ MOYTH € ONHOH CKOPOCTHIO.
IdTO paeT mpaBO CYMTATH MX HE CIy-
YafHBIMM TOMYTYMKAMH B IIPOCTpAai-
CTBe, & 36€30HbIM NOTOKOM, 10 €CTh 06-
pasoBamHeM H3 3BesJl, UMEIOIIUX, IIO-
BUIHMOMY, o0Ilee NpOMCXOMIeHNeE,

Iloura nocepexnne Memay nepen-
HUMHM M 33XHUMHA «ianmaMiy Bonbimoir
MenBenunb  HaxoguTCA  MaleHbKAS
aBeafoura 6™,5. HesoopyskeHHBIM ria-

9

Puc. 31. Ismxenus asean Ifos-
ma  Boakimoit Meapenums:
a) Bupg cossesgma 100000 mer
Haza®, 6) B HacTofilee Bpe-
M, ¢) depes 100000 xer.

HaMMeHOBaHKe 3Be3sl 'pymM6

30M YBUJETH €€ MOIYT TONBKO MCKJIIO-
YHTEJHHO 30PKHe JIOAH, HO B OMHOKIL
ona BUAHA OTJIMYHO.

ITo mmennu acrponoma, o6parusiue-
T0 BHUMAaHHe HAa YAUBHUTEJBHBIE OCO-
GewHOCTH 3TOH 3BE3ABI, OHA MOJYUMIA
pusxa. B karamore, cocraBiennom I'pym-

Opupzkem B-1810 r., yHMKaJubHAA 3BE3Jl0NKA 3HAYUTCH TOX HOMEDOM
1830. Uem e Bce-raku oHa 3aMevarensna? . Buemme — kak 6ynro
unieM. MageHbKas jKeJdTeHBKaA 3Be3fouKa, UITYUAOIAsa CBETA OUTH
B 7 pas menbme, wem Coxune. K meit eme Goabmme, ueM K Hamemy
Conuny, mogXoAuT HauMeHOBaHHe «KedTHlt Kapiuk». Heobbumoe B
3TOil PAMOBOIL 3BE3/le — ee CTPEMUTeNIbHOEe ABHKEHHe B NpPOCTPAHCTEe.
3a cro ser Ha HeGOCBOe OHA CMEINAETCA. HA YIVIOBOE PaccTOANUE,
cllerka NpeBhllUalollee TPeTh JYHHOrO fucka. Ecam 6s1 ¢ Tanoit
CKOPOCTBIO pasberanuch 3Be3ns KoBWa Boapmoit Megsegunml, gsurxe-
A 3Be3)| OblIn 66l 0GHADYHeHEl MHOIO BEKOB Hasal. X ’
- B cnexrpe 3Beannt I'pymGpujsxa auunu cMemensl K (HOIETOBOMY
KOHIly. JTO 3NAYUT, YTO OHA OPUOIMIKAETCA K HaM, CYAA MO BeNHUMHE
cMelleHns, co ckopoctbio 98 kM/c. [lomdasm ke cropocTs 3Be3nnt
I'pymbpumska B npocrpancrse 6amska ® 300 fim/c. ’
Hpn taxoii crpeMurearsocTn npmelna apesna I'pymGpmmka cpas-
NUTeJBHO CKOPO MOKMHeT cosBeanue Boxbmoit Mensenunmsl u uepes
6000 ner oxasercs B cosesquu Boaoc Bepommkm, a cmycrts
12 000 et — B cosBe3guu Jnga. :
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OmuGoynsie NpeiCTABIeHHA APeBHEX O HeuaMeHHOCTH Hebec Obi-
JIH TIOPOK/IeHBI OTYACTH MMEHHO TeM, YTO HM OJHA M3 SAPKHX 3Be3f,

JOCTYIIHBIX HEeBOODPY/KeHHOMY Iiasy, He o0aafaeT CTOIb GBICTDPHIM
ABIKEHHEM. ‘ ’ '

B TeMHYI0 3Be3HYI0 HOYb IIOCMOTpPATEe BHUMAaTeldbHO Ha Mmmap —
CpeJIHIOI0 3Be3dy B pyduke xosmia Boapmoit Menpepmusl. Pagom c meit
BHI JIETKO 3aMeTHATe KPOMIeYHYI0 c1abo cBeTAINyIoCA 3Be3fOYKy O™, Ko-
TOpYIO- CpeflHeBEKOBble ACTPOHOMBI Hagsainm AxbropoM. B mepesone
¢ apaGcrogo Ma pycckmii caosa «Mumap» m «AnbKOp» = 03HAYAIOT
«Koub» u «Bcagunk»., Munap u AisKop — caMad H3BeCTHAs M Hau-
Goslee MOCTYIHAA N 0003peHUs [BOUHAA 3BE31A. ' '

YraoBoe paccroamme Mexmy Munapom -u  Ambkopom  Grusko
% 12 MuHyTaM [Ayrd, 970 HeMHOrHM Oolbilie TpeTH BHAMMOIO JYHHOTO -
nucka. Ho kasymasca GIMapcTh 3THX ABYX 3Be3l APYT K APYIy BHI-
3BaHA JMIOL UX HeBOOODPA3UMOil YHAIEHHOCTHIO OT HAmIel JeMIH.
B neiicrBuTenbHOCTH e paccrosgHMe Memay Mumumapom m AJbKOpoOM
nio kpaitgeit Mepe B 17 000 pas Goubile paccTOAHHA OT 3eman 0
Conana ¥ 6IM3K0 K ABYM € TIOMOBUHOI GHIIINOHAM KUIOMETPOB!

Bel, KoHeYHO, IOPajKEHB! STHM TyXOBHIIHBIM YHCIOM. Ho, ysH,
B MHpe BCe OTHOCUTEIbHO. B MacmrTabe 00BIYHBIX MEMK3Be3[HBIX pac-
croanuii Anbkop Bce-Taku OGamsok K Mmuapy — paccrosHue MeXAy
nnmu B 16 pas mMensure pacctosuna mexny Connnem m Anndoit 1len-
taspa. [loaToMy He HcKMOUeHO,9T0 Munap n ATbKOp cOCTAaBIANT Pn-
3HYeCKH B3aMMOCBA3AHHYI0 CHCTeMY /IBYX 3Be3]l, 00paniaioninxcs BOK-
pyr obliero MeHTpa TAMKECTH. IIpaspa, sToro ABMKEHNA HUKTO ellle jie
samermi. Brpouem, 3ech TPYAHO PAcCUMTHIBATH Ha GBICTPBIH ycrex,
Befb Iepuox obGpaienns AJbpkopa BoKpyr Mumapa nomred cocras-
JIATEL He MeHee MBYX MHIJUIMOHOB jer. Urg jKe YAWBHTENLHOTO B TOM,
uTO 3a COTHH JIeT HeNpepPHIBHEIX HAOMIOJeHHil acCTPOHOMBI IOKA He 00-
HAPYRUIN 3aMETHOTO cMellenus AJbKopa Ilo ero opoure? :

Ve B cammiit HeGOJBINONR TeNeCcKON Jerko saMeTHTh, 9yro Mmuap
COCTONT M3 ABYX 3B€3J{, CAMBAIOMIUXCH [JA HEBOOPY)KEHHOTO TIia3a
B oasy 3Besfy. OTKpELL 9T0 BIepBBle acTPoHOM Puwdomm, coBpeMeH-
unx Tammaes. O6e spesmst — Muilap A u Munap B — Geasie ropauue
aseansl-ruranTel, OGe oHEM 0o6OpalllalOTCA BOKPYr 00Ilero IeHTpa Mace
¢ mepnojoM MOpAAKa ABafANATH THICAT JeT!

Ho 10 He Bce. C moMOmMBIO CIHEKTPANLHOTO AHAIN3A YAANOChH yC-
TamoBuTh, uT0 Munmap A B cBOI0 ouepelb COCTOUT W3 ABYX IOYTH CO-
IPUKACAIIIUXCH 3Be3, KpyKamuxcsa B GemeHoM KOCMHYECKOM Bajlb-
ce,— KaK MHAY® 0XAPAKTEPH30BATH 3Ty CHCTEMY, B KOTOPOH Nepuoj

_ ofpaniennsa paBeH Bcero ABANUATH ¢ TMONOBUHOH cyTram!

IosTOpAI0, 3aMETHTh Ty ABOHCTBOHHOCTh HH B OJHH TeJECKOW
melbss. ToxbKo TOHKHe clieKTpaibuble 9PdeKTH y6ernaoT HAC B ee
peaibHOCTY. )

Kakaa yguBHTeNbHAA CHCTEMa U3 YeTHPEX COJNHI[, BOAAIHUX B
IPOCTPAHCTBE. 3AMBICIOBATHIA XOPOBOX!

B cosseamun Boxbmioii Measeaumsr nmemaino asoiteix seesn. Ho
cpeau HUX oco0eHHO mpuMedaTeNbHA 3Be3Nd, 06osnavaeman Gyksoit §,
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paccrofnne Xo KOTopoii pasHo 25 cs. Jder. Ee MomHO oThICKaTh Mo
sagaamu «nanaMmy Boarmon Measennns:, Gmuako x cospesmmio Ma-
aoro JIbaa, . o : ,

HBe menrrie, MoYTH OAMHAKOBHIE 3Be3N09KH, OmeckoM 4™4 m 4™,
019eHb noxoxne na Hame Conmie, 06paIyaOTCA BOKPYr obmero nenr-
pa Macc ¢ mepuosom 60 mer. «Hem» Boapmoit Meapennme — nepnas
ABOiiHaA 3Beafa, ANA Koropoil B 1830 r. 6uma BRIYECIenHa opbura (on-
HOIl 3BE3/{bl OTHOCHTEJNBHO APYLoil) M HAJEKHO ONpefeseH nepHod 00-
paciesns. Tem camuM Bmepshle 6huto moKasaHo, uTO 3aKeH BCEMHP-
HOTO TATOTEHUS NPOABIAeT Ce6A u B MHEpe 3sess. Muoro mosie oT-
KpsIH (OUATH ¢ MOMOMBIO CHEKTPAAbLHOTO aHA/H3a), 9TO 3Be3AHN LA

Comiye

+

Pre. 32. 3seaga Taoa W Boabuioit Megsegnmsr.

nEB e CBOK0 OYePefb HMEIOT 3Be3[{-CIyTHUKOB, A OIHOTO M3 KOTO-
PHIX mepuopx oGpamenusi pasen 669, a pas apyrore Bcero 4 cyrirawm.

-CHOBa cHCTeMa W3 WeTHIpeX COJNHI[, M Ha TOT Ppas3 yske Geccropaio
m3uvecKn CBA3AHHBIX APYF ¢ Apyrom! .

Brumartenpnsle HaGnOfieHAs MOKA3BIBAIOT, 4TO MHOIAE M3 3Be3]T
Boavmoit Measepunst — rmasabiM  o6pasom T€, KOTOpPble OCTYIIHBLL
U3YYEHHIO JJMUIL B TEJECKON,— MEHAT CBOl Gieck.

W3 Bcex mepemenmbix 3ssesn Boapmioif Mensenuun o6patum sum-
MaHHe JAb HA OARY, IIPHHAMIEKAINYI0 K THIY TAK HA3bIBAEMBIX 347T-
MeHHO-IIeDeMeHHBIX 38e3l. 3se3na W DBouaburoii Measemunsl, o xoto-
poil uper peun, coBceM He oGuiunia. Bonee Toro, ona YHUKajbHA, U ue
Tonbko B Boasmoit Menseante, o n BooOIme HA 3Be3nHOM Hebe.

HBe 3Bealsl, cocTaBaAAOmMe BTY CHCTEMY, TaK GAMAKA IPYT K fpy-
Ty, 470 IIOJ AeHCTBUEM B3aHMHOTO TATOTEHNA OHH M3MEHMIH OGHLITHYIO
| A 3Be3] MapoobpasHyio (GopMy M NPEBPATHIMCH B BHITAHYTHE Nbi-
HeOOPAa3HEIe SILTANCOMIEE (puc. 32). Kpy:xaco Bokpyr ofmero nenrpa
Macc, >TH ABa ABIHeOOPasHKIX CBETWA NMOCTOAHHO HANDABIEHSl IPYT
K Apyry cBomMn HamboXee «OCTDHIMU» CTOPOHAMH. Bcero. oKollo BoCh-
MM 98COB HYKHO JJH TOro, 4T00HI 0Ge 3Be3[bl CHOBA BePHYJNCH B HC-
XOAHOE IMOJIOMKEeHNe, .

Herpynno cooGpasuts, aro, Boms X0poBof, 3Be3HL, COCTABJAIOIAE
W Boxemoit Mepxsenuns:, nosopaunsamorcs K 3eMHOMY HaGII0gaTean
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- e
ro Gonee y3Koil, To Golee MEpPOKoiH cmoeit wacthio. flcmo, wro mpm
STOM MEHAOTCA M KOJAYECTBO CBETA, [OCHUIAGMOTO 3BE3JJAMHE B CTOPO-
- ny 3emmu, Ha B oun Teneckon B OTAEJBHOCTH OHH Hepa3iIHIEMH.
Bee creaennma o W Boasmoit Mepsemumns NOYePOHYTH W3 TIATENb: ‘
HOro aHAIM3a KpUBO# H3MeHeHus ee Oiecka, KOTODHi MeHAETCH B
npepenax or 7,8 mo 8™,6.

Bqr tenepsr m npeacrassTe cefe, Kak Heo6HYAO BLITAAENO ObI
aemuoe mebo, ecim 6n1 ConHne 3aMeHHTh 3TOH YHHKAILHOU 3Ee3[0H M3
coaseanna Boxsmoit Megsenune. BmecTo cokoiimoro ocienureasnoro
csernia no geby IepeMeIanics 61l Ba nmneoﬁpaalmx IIO¥TH CONDH-
Kacalmuxcs connnal

B cossesfnn: Boasmoii Memaemmu ecThb mecra APKAX TYMAHHOCS
reir, sMAvamuxca B Karaxore Meccbe nox HOMepaMm 81;.82, 97, 101,
108 m 109, Ilars ma:mpx BecbMa CXOAHB No CBoelf NpApoAe “H _Npef-
craBagor coboil Aamekse 3seanHble cucreMmsl — raxakruxd, Iecras.
TYMaHHOCTD, oﬁoanaqaeuan CHMBOJIOM M 97, Pe3KO’ OTIMIALTCH OT OC-
TQIbHEIX, e

Ilpescne Bcero — oTo He aneazman cuCTeMa, 4 HCHONHHCKOE mapo-
oGpa3noe o6JaKo cBeTAINerocsa raza. BHelmme TyMaHHOCTh OTHAJICHHO
HAIlOMUHAeT JUCKH IUIAHOT, M TOTOMY, KaK y’e rospopuiocs, o0paso-
BaHHAM TAKOTO POJla NPHCBOEHO HAHMMEHOBAHME IUIAHETAPHHIX TYMAaH-
nocreit, B MoI(Epe TelecKOIE IIaHETAPHAA - TYMAHHOCTh W3 CO3BE3-
- RHA Boxsmoii Mexme,qnnm OTAajJIeHHO HAaTOMAHAaeT (U3NOHOMHIO CO-
BHI, 33 DTO ee acTPOHOME! HeodHmInaabHO HasnBaloT «CoBoiy».

B nentpe TymMaHHOCTH, KaK o0BIYHO, BHHA OYeHb ropAias Genas
aBeafouka. EcTh ocHOBaEHHA nymarb, 9TO0 Ta3kl, oﬁpasyxonme TyMaH-
HOCTB, KOTAA-T0 ORIA BHLIGPOMIEHH! NCHTPANBHOHA. 3Be3N0# NPH KaKOM-
TO He BNOARe MOHATHOM B3PHIBHOM HpoMecce. Bo BcsroM cryuae B ma-
CTOAISE - BPeMA TYMaHHOCTD PacIApPALTCA BO ‘BCe CTOPOHEI OT 3Bed-
Ilsl — ABHOE YKA3aHHKE Ha MOPOAMBIINE ee HCTOUHHK.

Tymannoets «CoBay — ogenn ganexuil u TpyRHbIi nas HabGxiome-
HHA 06beKT — paccroanue no Hee pasuo 2290 mapcex, a BmmUMEI
6neck oxoso 12™, 3nag BuAMMEIL Yrio0Bo#il guaMerTp TyMaHﬁocTn' Jer-

KQ NOJCYATATh, YTO Ha CaMOM jele OHA IO [AAAMETPY NOYTH B
230000 pas Gombie moNepednHmKa 3eMHOI op6utel. U Bee-takm 3T0
o6BeKT Hamel 3Be3qHOH cmcreMbl, Hameil Ianakruku. Jlmms Heco- *
BepUI€HCTBO Tedeckona Mecche 3acTaBiANo HCCIefoBaTeNs cMelDaTh
B CBOEM KATAJOTe I4aoBble 'rymannocm ¢ APYTHMH 3Be3THBIMH CHCTE-
| MaMm.

U3 coxposmmr Bo.rn.mon MenBeannsl, CKPHITHIX OT HEBOOPYHKEHHO-
T HeIOBETECKOTO rIA3a, YNOMAHEM JUMIIL TPH 3BE3NIHEIE CUCTEMEI —
M 101, M 81z M 82,

Tanaxktnka M 101 mosmer GmTs Halifena B HeOOJBIIOR TEXECKON
B BHJe MAJNEHBLKOr0 CBETAMIErocA TYMAHHOTO NISITHHIIKA — 7,9 3B. Be-
nmanEs — Hefganeko or Munapa, «mam» xsoctoMm Boxbmoi Megsemu-
npt. Ha pme. 33 npusenena eev ororpadusa — BemKodenHAS 3Be3[l-
HafA CITMPAajb, KOTOPYIO Giarofapsa Wrpe CIy49as MBI BAIAM (IAAMIMAY.
MuuaapAbl COMHI[ COCTABIAIT OTY BEIHKYIO 3Beazmyro cucremy. Toi-
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CAYN, a MOXKeT ObITh, H MIUINOHBI TUIAHET 3TOI TAJAKTHRHE HACEIeHEI
CylecTBaMH, 3aHECIINMHU B CBOM 3Be3[Hble KATAJOrd M Hamry lazax-
TUKY — Bellb «OTTyRa», u3 TyMamsoctn M 101, oma muama oramumo.
Ecnu 651 y HAX GBLIM «CBEPXTETECKONbI», HO3BOMAIOMHE paccMoOTpeTs
BCe, 9TO JleJaeTCA HA Halleit demue, monell onu 6bl He ysumenm. B ux
Ioje 3peHHs 3emaA mpefcTana Obi TaKoH, KaKoil OHa GBLTA OKONO
8 MmIIHOHOB JeT Hasal,— CTONbKO BpeMeHH TpeGyercs Jyqy .cBera
1A upeononeHua paccroarua Mexny M 101 m mameii TamartTuxoiil

pPuc. 33. Tanaktaxka M 101,

. Hse npyrme ramaxktuku — M 81 u 82, ux Gmecrk 77,0 »u‘8'",4 —

00pa3yoT MABOIIHYI0 TaJaKTHKY — QHAJOF [BOHHON 3Be3bL Bunnp
oun na HeGe coBcem G6aM3KO MIPYr OT MApyra, cpeim’ TexX 3Beaf,
- Tfle IPeBHUM IpeKaM Mepellmiachk Mopfa Boabmoit Mengsexunni, Pac-
CTOsIHME IO 9TOH MapH 3Be3NHBIX CHCTEM cOCTaBaser 3,3 Kuiaomapcera .
(kme), Tanaxruka M 81 (kax m ramaxtuxa M 10 mpepcrasuser co-
-Goit yMeHbHieHHOe mof06ue Halleil 3Be3HON cicTeMbl. Ee amamerp
JIOUTH B 4eTHIpe pasa Mensime. IloBepHyTra oHa K HaM HeCKONBLKO Go-
KOM, HO crupajseo0pasHoe CTPOeHME BHAHO OTImIHO (puc. 34).

Coscem mmaue Beraagur ramakrnka M 82 (pume. 35). Oma mosep-
HyTa K HaM pe6poM M HMeeT BHJ KaKOTO-TO KJIOUYKOBATOTO TYMAHHOTO
obiagra. 'amaxTuka HenpaBMIBHOTO THIIA — TAaK ACTPOHOMBI Ha3blBa-
I0T TORO0GHBbIE 3BE3[HEBIE CHCTEMBL. :

IlonpoGubie mcciemoBaHMA 2TOH 3aMedaTeNBHON TaJaKTHKE, IPO-
Be[leHHBIe 3a NOCJIeAHEe BPeMs, MOKA3AJIH, 9TO MONTOPAa MAJIMOHA JIeT
Hazag B saxpe rasakturm M 82 mpousomen Mommeiimimii B3DHIB,
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conponomnanmnnca BHIGPOCOM W3 sAxpa OGIaKOB BOMOPONA EH APYTHX
rasoB ofiieit Maccoif OYTH B WlecTh pas Gosbine, yueM Maccd Comxmia.
Ckopocts asmenus atux obnarxo mpessimaer 1000 km/c — smproe
CBU/IETEILCTBO MOINH TeX B3PHBIBHBIX nponeccoa, KOTOpLIe HBIHE Ha-
GaiotaroTeA B AAPAX MHOTHX rajJaKTHK.

Mzl y:e ynoMumajm, uTO 3HEpTHA B3pHiBa B rajaktake M 82
6anska xk 10 apr, uro TPyAHO OGHACHHTH H3BECTHHIMEH acTpodU3N-
Kam mpomeccamu. Macca aToif raJaKTHKM COCTABIAET KAK MUHOMYM

v '

Prc. 34. Tanaktuxka M 81,

-

270 muanuapmos connewnwix Mace, a ssaanr, M 82 mnpumammemur
K 9HcAy KPYNHHX rajaxtuk. B meit MHOro KocMuuecKofl MEIAM B MeK-

" 8BE3NHOTO BoAopoia. BoaMomHO, uTo OBIAL CKPHIBAET OT 3eMHOIO Ha-
6monarens aapo ranaxktnka. Ilocae roro kKax ypmsurensHble ocoben-
noctm M 82 Geuim HMaydeHsl, acTPOHOMaM YAAJOCH HAHTH eme ceMb
TaJJAKTEK, IO BHeMHeMy OOJMKY ¥ JIDyIHM KadeCTBAM IIOXOMKHX Ha
M 82.
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Hocmoc raskercs HeM3MEHHBIM W CHOKOMHBIM JININL HEBOODYHKEH-
"HoMy raasy. Ha camoMm filene mpaKTH9ecKH IOBCIOAY B 3Be3JHOM MHDE
HaGJIIONAITCA HeCTANHOHAapHBe NIPONECCH, HepeaKo BHIpaskamomuecHd
BO B3pBIBaX HeB0ooOpa3mMo GOAbIION MOHDIHOCTH. .

Pacnpenesrenme matepmm B 0603pHMOiIl. HAMH uYacTH GecKOHeuHOIt
Bceaeunoit ob61agaer ofmoit XxapaKTepHOIl 0COGEHHOCTHIO — KpaitHe

-

Puc. 35. BaopBaBmasca raxaktuka M 82

HepaBHOMEePHOCTbIO. 3Beafsl 06pa3yioT HABOiiHbie, TPoOiiAEIe W BOOOLNE
xpatHble cucrembl, Or HUX UeT HeNIPePHIBHEIH PAN K 3Be3JHBIM CKOII-
JeHHAM ¥ ramaxruxaM. Ho u caMu 3BesJHble CHCTEMHE HEpeiKo 00Th-
eMHAIOTCA H IOTIAPIO, ¥ B TPYINNEL, U Jajke B MCIOJIMHCKNE, Hé MOja-
IOIMecH HATJIAZHOMY TIPEACTABICHUIO O0JaKa FATAKTHE.

B Bounpmoit Mepasenuue usBecTHHI TpH TakuX obiiaka, WX CKOM-
senus rajgakTuk. CaMoe MHOTOYHCIEHHOE M3 HMX COCTOMT H3 TPEXCOT
raflarTak. JIump LeHTpaabHAsg YaCTh TOr0 CKOIVIEHHS IMeeT Iore-
peunur B 200 xoc. Ha neGe e aTo 06aKk0 3aHMMAaeT IJIOMA/b, DL
HemMHOTMM GOIBIIYIO MIOIIANM JIYHHOI'O AMCKA.

Kax emmmoe memoe (ecim oT81eYbCA OT BTOPOCTENEHHHIX JBH3Iie-
HUl OfHOH FAJAKTHKHE OTHOCHTENLHO APYroil) 3To CKOIUIEHHe raJjalk-
TAK yAaisAerca ot 3emin co ckopoctsio 15 000 xM/c. Her, 510 HE ome-
gatia — B 10 000 pas GwicTpee nysnm yaeraer or Hac 3To 00jaKo ra-
sanTHK|
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BeauuecTBeHHBIe KapTHHB, PACKPHIBAIOI{Hecs B co3pe3aun DBoan-
moit Meapeguusl, 3acTaBIAIOT 3aAYMHBATHCA O NYTAX OBONIOLUM
3BE3AHBIX MUPOB, 0 Tafimax poRAgeuws raiakTuk. Bor, ckamewm, ymwe
snaKomas HaM mapa ranakrak: M 81 u M 82. Cyna no mx cmekrpam,
OflHAa U3 HAX yRAaJfeTca oT Hac co ckopoctsio 187, a ypyras ~— co cko-
pocThi0 74 KM/c, 3HA4MT, OfHA N3 HUX YAalXAeTcA OT APYToil co cKo-
pocTbio, He Menbmeit 113 km/c. Orclofa ecTecTBeHHO C/eNaTh BHIBOJ,
YTO 3TU FAJAKTHKH POAWIHECH COBMECTHO W IPH POMAEHHHA IONYTHIH
HavajibHBle CKOPOCTH, 3aCTaBIAIIMIMe CHCTEMY HeENpPepHIBHO Ppacuiu-
pAThbCA. : :

Taxkux nDpEMepoB OYeHL MHOTO, M OHM 3aCTABJIAIOT AYMATh, 9TO ra-
naxturn (Kak u 3Be31Bl) POKAAIOTCA TPYNIAMU U3 KaKoii-To ¢X03Be3q-
HOIl MaTepHH» IIOKAa HeHN3BEeCTHOH NMPUPOJHL -

Manass Mensenuna

Tnasnas 3pesga cossesfua — Ilonapnas-sse3fga — sABIAETCA H OC-
HOBHOII ero JA0CTONPNMEIaTEeNIbHOCTLIO. ’

O6menssecTHOCTS IloaspHoil 3Be3Nl BEHI3BAHA He CTOMBKO ee du-
suveckuME ocobenHocTAME (0 HEX 3HAOT HEMHOTHE), CKOIBKO ee Oim-

- ocThi0. k CesepHomy monwcy Mupa. Cpefm ApDKuX 3Be3ji, JOCTYIHBIX
HEeBOODY/KeHHOMY TJIa3y, HeT HH OfHoil, KoTopas Moria OH c Heii B
oroM comepundath. OgHaro MOGONBITHO, 9T0 yKe B GHHOKIL JIerro
OTHICKATH 3Be3ly 6™,4, ycaosro obosmauennyo cumsonom 2r (em. K y--
aukosckui II. T., c. 505), Kotopas eime GumKe K IOIIOCY MHpa,
uem Tlonsapuas. ' o

Ocofan ponn IlonapHoii 3Besqsl Ha 3eMHOM 3Be3fiHOM HeGe Bpe-
mennan. Kak yske oTMedaiioch, IPEIeCCHOHHOE JIBMKeHUe 3eMHOH OCH
CKa3BIBAETCH B OYeHb Me[IeHHOM, HO HEIPePHIBHO COBepIHaloeMcs
CTpaHCTBOBaHHI/I moJjiIoca Mmpa Hno CO3BE3INAM. OKOJIO TPpeXx THICAY JIEeT:

"masan camoil 6au3koit k¥ Hemy 3Be3noi Geina ssesfa B Masmoit Mense-

auiel. Ilo pugaMoMy GiecKy oHa JUIIL 9YTh-9yTh, HA OJHY JIECATYIO
nomio 3Be3aHo¥ Beqmumnsl, ycrymaer Iloaspmoit. Y Hee ects Aaske
cobcrBennoe uma — Hoxab, xoropoe mpoucxoant or apaGekoro «Ho-
xa6-onp-1lemann», 9ro osmagaer «3meana Cepepar. B Hurae § Ma-
 noit - MeapenuIsl HAa3BIBAeTCA ¢IAPCTBEHHON 3BE3[Oi», W B ITOM OT-
_3BYKe JAJeKHX BPeMeH MOKHO YJIOBHTH 4epTH Toil ocoboii ponm ny-
TeBONHOI 3Be3MH, KOTOPasA HuiHe orsefieHa 1lomgpmoil.

B GunOKIH Xopomo saMeTHO, 9To uper IlonApHoit 3Be3nBI — Ken-
rosathiit, Oa Heckonbko ropsadee CosiHNa — TeMmepatypa ee IoBepx-
Hoctn Ojmaka k 7000°. IlonapHas IpUHAMIERAT K TUNY 3Be3NI-CBEPX-
rarantos, Hame Conpne psagoM ¢ Heit BHIIAAeno Ob 09eHb CKPOMHO,
rak xak nonepeunuk Ilonspro# B 120 pas Gomeme cConmEeuHOro AUa-
Merpa. _

3amegarensno, 9to IlonrApHas 3Be30a YA bCHPYE T, TO YBeJH-
YNBAasAch, TO YMeHbIases B cBoeM obbeme. Ilpm aToM caerka MemAwT-

oA N TeMIlepaTypa H CIEKTp 3Be3dbl, Hy H, KoHe4HO,Oxeck.B maxcnm-
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Myme Ginecka Ilonapmas cranosures sBespoit 2™,1, B MmayMyme 23,
PaGoraer aTor cTpaHHBIi BBe3JHBIT MeXaHH3M OYeHH DPUTMUYHO —
NepUOA MEKAY CMeMKHBIMH MaKCHMyMaMH COCTABISET NOYTH eTBEpO
8EMHBIX CYTOK. . ’

Ilonapnan sBesga — Tunuuman medenma. Paccroanue mo mee Ta-
KOBO, 49TO0 JIy¥ ceera, noxunyemuii Ilonapayio ssesny, mocturaer 3em-
aa cnycra 472 roma. ITo 03HAUAeT, YTO B HACTOAMee BpeMA MbI BH-
mum loxspuyio Takoif, Kakoit Ha caMoM jiele oHa Gblia BO BpeMeHa
Honym6a!

Homamnyit, xopomo, uto name Connne me moxose Ha Ilonapayno n
npyrue nedeunst. B mporusroM cayvae mel 6sutm 6u1 o6pedeHsl Ha To,
4TOGLI MCIBITEIBATH HENPeDHIBHEE N GLICTPHIE KONeGaHUA TeMIepaTy-
pbi 1 ocemennocta. Kpome Toro, samena Coanna Ionsproit 3Besfoit
- mpuBesa 66l K KaTacTpoPUIECKAM IIOCTEACTBHAM H B TOM CIyuae, ec-

au 6xt [lonsipras me 6una nedenpoii. Manywas moroku csera m Temia,
noyrn 8 10 000 pas Gomee momssie, wem Commme, Hoaapnas sseana
ncnenennna 65 Bech opranudeckuit mup Ha 3emre!

B 6onbmoit mxonsrsii pedpaxrop pagom ¢ Iomsproit ma paccro-
apuu 18” or mee BuieR ee CHYTHNK — MaleHBKAasA 3BE3NOYKA IMOUTH
9-it 38. Bemuunnsl, Ero orkpeir B 1779 r. 3sHAMEHMTHI MCCTeq0BATEND
sBeaniHoro Mupa Bmubsm TIepmens. Boamomuo, wro sra spesgouxa
¢usnveckn casaHa c¢ Ilomapmoii, XOTA HeNOCPeJICTBEHHO 3aMeTHThH

- opuTanbHOe [BWKEHHe CNYTHHKA HEJETKO — IepHOA ofpauieHus B
BTOM CHCTEMe MOMiKeH GBITH OYeHh GONBIIEM. '

Ionstpmas u ee COYTHEK IO TeMmmepaType Malo OTIAYAIOTCA ADYT
oT Apyra — cuyTHuK wyth moropsuee. Ho mo pasmepam sTo coBcem
paansie apesafsl. Ilonsapras — cBepxrurant, ee CIYTHHK — KeJaTOBATO-
Genaa sBesfa auIs HeMAOro Kpymnuee CoiHIA.

Me:xnty npoduM, B TeJeCKON CIYTHAK KaskeTcs seieHoBateiM. Kax
MHB y;Ke NpeNynpe;KAajJyM 9uTareds, B TAKUX cIydagx HaGmomarels
CTAHOBHTCA MEPTBOI ONTHYECKON HIIIO3MH, BOPOYEM, BechbMa KpacH-
poii. Bes Hee MHOrHe ABOiiHbIE 3BE3/(BI BHIIAACIN GH GIEKIBIMA B Ma-
soahPeRTHBIME. .

J1EM, NOMaANYH, M HCUEPHHIBAIOTCA NOCTONpPHMedarenbrioctn Ma-
noit Mepseanitst — nefonbimore co3pe3anA, OO0BENHHAIOLICT0 BCETO
20 mocTyHmHBIX HEBOOPY/KEHHOMY Tia3y 3Be3l.

Kaccuonen

IMen wosa6ps 1572 r. Bosspamascs us I'epmanunm B pommywno [la-
mmo, Tuxo Bpare, suaMenuThlil acTpOHOM TOHl SHOXH, OCTAHOBHICH B
JKHBOIHCHOM CTApPOM MOHACTHIpe MecTeuka ['eppmnsanbia, mpuBamie-
"sramero ero asame. «Oguaxknsl BewepoM,— numer Tuxo Bpare,— xor-
na A, 10 0GBHIKHOBEHUIO, OCMATPHBAJX He60CBOM, BUE KOTOPOro GHiM MHe
TaK XOPOHIIO 3HAKOM, fA, K HEONHCYEMOMY MOeMY YAHBIEHHIO, YBH/E
Gius seanta B Haccuomee ApKYy 3Be3Ry HeoGHIKHOBEHHOR BeJIMYHHEI,
IopaskeRHEI OTKPEITHEM, A HEe 3HAJ, BOPHTH JH COOCTBEHHBIM IiIa3aM.
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..HoBasg 3Be3ma He uMeJa XBOCTa, ee He OKpY/Rajlla HHKAKaA
TYMANHOCTb, OHA BO BCEX OTHOLICHHAX TOXOMNIIA HA APYrue 3Be3fts
nepsoit Beanuussl.. Ilo Gmecky ee MOHO Obio CPaBHfITH TOABLKO C
Benepoit, Korga sTa mocaeAHAs HAXONUTCA B OnusKaifiieM pacCTOAHHH
or 3emuu. Jliogu, omapeHHBIe XOpOITUM 3peHHEM, MOINIH DA3THYATL
aTy 3Beagy mpu scHom HeGe JHeM, Aake B monmens. Houbio mpu 06-
naunem Hebe, KOTAA Jpyrue 3Be3[sl CKPHIBAINCH, HOBAA 3BE3Jla 0CTA-
Bajach BHUMOIl CKBO3b JOBOJBHO FycTsle o0Jaka.

...Hauunas ¢ gexabpa 1572 r., Gieck ee cTal YMEHBINATHCA... He—
pexod oT 5™ K 6™ mpou3oiles B IPOMEKYTOK BPeMeHH OT JAeKalps
1573 no ¢enpana. 1574 r. B cimenywmem Mecane HoBaA 3Be3fa MCIe3-
aa, npobaucras ceMHAAUAThL MeCAIeB M He OCTABHB HHKAKOTO cixefa,
BUIIMOrO JJIsA OPOCTOTO Tia3za».

Ecau nelTausbiit yM' ydeHoro GBI IOpakeH 9THM HeoOBITallHBIM
peGecHBHIM ABNEHMEM, TO KaKo#l MepemnojoX BHIZBAJIO OHO CpefHu Ipoc-
toro nacenenns Esponu! Eine ceesa 6ou1a B namsaru «Bapdomomeen-
CKasA HOYb» — JWIIL 33 HECKONBLKO MecHIeB [O TOABNEHMA 3BE3IbI
DPOK30NUTa 3TA KPOBABasg DE3Hsi T'YreéHOTOB KATOMMKAMM. I‘onopmm
4To 3Be3na B HaccHonee npejBo3BelllaeT KOHYMHY MHPA M CTPALIHBIK
cynx. Muorue roroBHNNCH K CMEpTH.

Ho Bce xonumnocs Giarononyyno. Mup ymenesn, u BMecTe ¢ ncdes-
HOBEHWeM 3araflouHoil 3Bea[sl TPOILIA H cyeBepHBle cTpaxu. dro e,
O[[HAKO, COBEPHIMIOCH B MIYOHHAX MHPOBOLO IPOCTPAHCTBA?

Tuxo Bpare ouenb ToUHO uW3MepUJT SKBATOPHAJNbHEIE KOOPAUHATHI
HeoOLIKHOBEHHOH 3Be3[bl, U MBI Teleph ¢ YBePEHHOCTHIO MOKEM yKa-
3aTh Ty TOYKy cosseagms Haccwomen, rge Korga-to oma cuama. Jra
TOYKAa HAXOMUTCH OJU3KO OT 3Be3fsl %, HO, YBHI, HM caMa %, HH OjHa
N3 MHOTOYHCIEeHHBIX cnalpix 3Be3sfovYer B 5TOM obmactm Heba He Mo-
smer cumraThea «3seamoit Tuxo Bpare». CammxoM ysK OOGBIYHEL s
5Toro MX (PHaRUeCKHe XAPAKTePHCTHKH.

B 1952 r., 1o ecth cuycta poBHo 380 Jer mocie OMMCARHOrO COOHI-
. Tns, 6oulo OGHApPYEHO, 9TO KAK pa3 M3 TOTO MeCTa, rfe KOrja-To
BCTIBIXHYJIa HeoObI9ailHasg 3Be3fla, NCXOMAT NOBOJbHO clafble MOTOKH
KocMMYecKnx paauoBoin., M st Tpy/[HOYJIOBMMBle PaTHOCHIHANHI —
MIOKa Bce, YTO OCTAJOCh OT TopasuteibHOro HebGecmoro dQeliepsepka.
Tounee, BCe, UTO IOKa yjaxoch ooHapyxuTh, Ilo coBpeMeHHBIM Mpen-
crapideHuaM «sBesga Tuxo Bpare» —omHa ¥M3 CBEePXHOBLIX 3Be3[l.

HecoBepmecTBo 3¢MHBIX TeJIeCKONOB MeINaeT HOKa YBUIETh KaK
cxaBmyioca Ao upesena speany Tuxe Bpare, Tak H OKpymanmylo
ee «pPafMOTYMaHHOCTHY. JIMIIbL PajMOBONHBI, NOPOKIEHHBE BTOH TY-
MAHHOCTHIO, CBHMETENLCTBYIOT HbIHE O KOIrja-1o ObIBIIell TpaHAN03-
HOHl KOCMHYeCKoil KaTacTpode. ’

B cossespun Kaccnomen Haxomutcs caMbiii MOIHBIA Ha BCeM He-
66 HMCTOYHUK pajHOBOIH, HasbiBaeMetii yeaosHo «Haccuomes-A». Ilo-
TOK pajuOBONH M3 3TOoil o6iacTin He6a BO MHOTO Pa3 MOIIHee pPajHo-
H3nyueHns 3pe3s Tuxo Bpare.

‘B 1951 r. Ha JoromTacTHHKAX, YYBCTBATENBLHBIX K KPACHBIM JIy-
gaM, ObuiM 3a@MKCHPOBAHBI OGPHIBKM HeGOJbIIOH PajiNoTyMaHHOCTH,
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cpasannoi ¢ Haccmomeeii-A. C nxpyroil CTOpoHM, B ApeBHHX KHTaii-
CKUX xpo‘fmxak OTMeYeHO, 4TO Kak pa3 B aroM Mecre HeGa B 369 r.
Hamedl dpH ABWJIACH OYeHb APKAA «3Be3fa-rocTha». 3maunt, m «Hac-
chonen-A», Momuelimas Ha 3eMHOM Hebe KocMUYeCKand pagHocTan-
nasd, o6m3ana CBOMM BO3HHKHOBOHHEM BCHEIIDKe CBepXHOBOM 3BE3/IBI.

Mm ykasamu ceituac Ha JBe JOCTONPUMEYaTeALHOCTH CO3BEATH
Kaccrnoner, KoTophle HE B OJUH ONTHUECKHI TedecKon, KOHEYHO, He

YBHIHIIE, n BCe-TaKH MHTEPECHO 3HATH TOYKHM Heba, rjae HaxomaTca
9TH COBEDIMEHHO YHUKANbHHE OOBEKTHL. -

V¥ cBepXHOBEIX 3Be3jJ B3PHIBEl OpefieJLHO MOMHEl, W OHHA, NO-BH-
JUMOMY, NIPHBORAT K HeoOparuMmMoMmy uaMmeneHuwo apesjinl. Ho y me-
KOTODBIX. 3Be3]] HONOGHBIe BCOBIIKH MOTYT COBEPUIATHCH HEONHOKpPAT-
| HO, IpUYeM UeM MeHbIIe JHepreTHYecKHe MacQITaGhl BCHBINIEK, TeM

Yame TaKne BCOBIIKY HOBTOPAIOTCA. Pedb MiaeT o Tak “HassBaeMbIX
«HOBBIX» U «HOBOIIOJOGHBIX» 3BE3AX. .

"~ B cosseaguun Kaccuomeu ectnh aBe BechMa cBoeoGpassbie 3Be3fhl,
Y H . p, KOTODHe MOJKHO OTHECTM K KJIACCYy HOBONONOOGHEIX 3Be3]T.

"3Besfivit y Raccuoneu acrporoMu 3aMHTePECOBAINCE eille B IIPOLI-
aom Bexe. C mepBoro BarlfAfa OHA Kak OYATO HUYeM He 3aMevaTesb-
na. Ho B crmekTpe 3Be3afni BEIAEAATCA CBETJIBE «IMHCCHOHHBIE» M-
BEI — ABHLI NPH3HAK MOIIHBIX JBHJKEHUIl pPacKaJdeHHLIX TIa30B B
aT™oc(epe- 3BeaJbL.

Baeck v KHaccuonen moaBepiceH HempaBIJIbHBIM U MHOF{a PE3KHM
n3MenenuaM. Hanpumep, B 1937 r. ora crana camoil sApKoii 3Be3joii

_ eosBeanudA. BepoaTHo, 3Besfa MCHEITala HEYTO BpPONe B3PHBA, ATMO-
cdepa ee pacIIHpPUIACh ¥ YACTh razoB Gplia BeIGpomIeHa B IPOCTPAH-
ctBo. Ilocne aToro 3Besma HECKONBKO YCIIOKOMJIACh, HO HEOIKIIAH-
HEle B3meTsl Oilecka HaGNOAANMCH U BUOCTECTBH. Brisaor mepuo-
nel, korga Y HKaccuonem cramoBmtca smespoir 1™,6, a B mepumonst
MuHEMyMa Glecka ona He sApue 3Be3n 3™,

- ’magse Bemer ceb6a p Kaccmonew. Béabmyio wacte Bpemenn ee
ﬁnecu Hem3MeHeH U 6au3oKk K 4™. Ho mHOraa HacTymaoT He BCIBINI-
KA, a, Haobopor, cnaxel Gxecka mo 6™,2, u rorma p Kaccmomen cra-
HOBHTCHA HEIOCTYIHOH# [ HEBOODYKEHHOro riasa. IIpuummer Taxmx
CTPaBHBEIX KoJe6aHmil GJecKka HOKa COBepIIEHHO He ACHEL. Moo
CKa3aTh JHIIL OJHO: Kak Y, Tak ¥ p Haccuonen — Gecnokoitasre,
«HeCTAIlMOHAPHEIE» 3BE3JBl € HEYCTOHYHBHMH -arMocepamu. Pas-
rajlka IPUYUH 3Be3ITHBIX BCIBIINEK, KAK TPAHAUO3HLIX, TaK H €PABHH-
TeXNbHO HeGONBMIMX, HECOMHEHHO, ‘o6oratut aToMHYI0 QUIEKY # HO-
BEIMA (DAaKTAME ¥ HOBEIMH HIeAMH.

O6pature Temephr BHMMaHHe Ha [BOHHYI 3Beany v Kaccmomen.
Taasnag 3Beafia 3™, 7 — sKeNTOBATHIA TI'Mrasr, COYTHHK 7™4 — Ma-
JleHBKaA KpacHAasA XOJNOAHAs 3Be3J0YKA € TEMIEPaTypoil MmoBepxHO-
cry, Gauskofi-K 3000°, O6e sBe3fs!, yjaadeHHble Ha Hebe ApYT oOT
rpyra_ga 10 cerympy mayru, oﬁpamalo'rca BOKpYr ofmero meHTpa TA-
eCTH ¢ IePHONOM 526 mer. OHE cpaBHHTENBHO GIM3KH OT 3eMim —
cO6BITAA B BTOM JBOHHOH CHCTeMe MBI BHIHM € aanoanafmeM B fBajt~
[aTh JeT.
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B cospesgun HKaccmomenm &CTh >keNTasg KapIAKOBAaA 3BE3J0IRA
5" 3, oGosmavenHana Oykwoii p. OHa mpuMewaTelbHA CBOMM O1YeHbL ’
GhiCTpEIM TIONeToM B mpocTpaHcTBe. Hammylo cexyHAy OHa yjaiser-
esa or Hac mourn Ha 100 kM. 3a THCAYeJeTHe OH& IPOXORUT pac-
crosiame Ha Hebe, papHOe YIBOGHHOMY BHIAMOMY HONEPEYHMKY JyH-
Horo mHcKa. Bnepesie B 8Be3fiHEle KaTalord oHa OLLTAa saHeceHa
Tuxo Bpare. . . .

Meskny 3seafiaMu O m € B TeMHbHe HOYM MOMKHO PACcCMOTDOTH /Ba
‘HeBOABIIAX PACCEAHHBIX 3BE3JHBIX CKOMIEHHA NGC 457 u NGC 581.
IlepBoe mMeer BHMJUMBIA IONePEYHHK 14’ u Bxuogaer B cebn 50
speal. Bropoe — Manourciennee., B mem 30 3Beaql pacnoloieHsl Ha
yuacTke monepeunukoM B 6°. Ma paccesnHbix CKOIUIEHHH 9TO OJHK
u3 caMmpix najgexux. Jlo mepeoro ua HHX PaccTOsHMe PaBHO 2100 mc,
o Broporo — 2500 me. ITH KpomeYHEle MJA 3eMHOrO gabmofaTend
_ HeGecape O0beKTH B JelCTBUTENLHOCTH umelor monepessnk B 8,5 u
4.8 nc. B HeGoxpmmoll TeJeCKON OHH BeChbMa HEB3PAUHHL Tem unre-
pecHee CPABHHTh HX B JajbHeHIIeM C Inesanamu — GXH3KAM K HaM
1 caMbiM 2PdeKTHHIM Ha HeGe pacCesTHHLIM 3BE3[IHLIM CKOIJIeHUEeM.

 Iedeit

On 6 IIYXOHeMBM, 9TOT BHICOKHH I0HOMA ¢ TOHKMMH DIpa-
‘ppuabHHIME Yepramu duna. Haskayio 3Besfayio HOIb OH BHIMATENLHO
paliofai OfHY M3 3Be3[ CO3Be3[lUA Ileden, Ty camylo, KOTOpas B
3BE3[HBIX KaTajJorax oGosmauena Oykmoit 6. ViHorna ssesa Kasajach

" fipue 0OBITHOrO, MHOTJA, gaobopoT, ciabee. He o6mam il YyBCTB 3TH
crpanHbe KoleGanusa Gmecka? -

IpoxomaT fHM, HEeMleSiH, H B KOHIE KOHIOB BCAKHE COMHEH: or-
najfapoT., Peryispeo, ¢ pa3MepeHHOCTHIO XOPOIIEro $acoBOro Mexa-
nuama, 0 Iedes uepes Kampasle HATH ¢ 9ETBEPTHIO CYTOK NOCTUTACT
MaKcHMyMa Ofecka, IIaBHO OMYCKAasACh 3aTeM [0 MUHUMYMA.

BriuncieH Gieck 3Be3sl B pasHbie MOMEHTH BpeMeHH, IOCTpoe-
Ha KpuBam W3MeHeHma OJiecka, CBAJIETNLCTBYIOmas O MepHoaute-
cxom «moammruBanuu» & 1ledes. Cpenano, B CymHOCTH, Aaze 606
- HIe — OTKPHIT HOBBHIA KJIacC NepeMeHHbIX 3Beal, «nedensi», HasBaH-
AKX TaK B 9€CTh [VIABHOi TPeACTABHTEIbEMIBI 9TOTO Kiacca.

, Astop otkpsitaa — J[xon I'ynpaiik, popom u3 lomnampmm, momy-
yppmuii o6pazosanme B Aurium. 3a rof 20 OTKPHITAA nepsoit nede-
unst B 1782 r. Koponenckoe ofuiecTso BenukoOputaBna IPHCYAWIO
eMy BBICIIYI0O Harpamy — Mefalb Kommm — 3a OTKPBITHE TNepeMeH-
HocTH AJIrons, ONHON M3 IVIAaBHEIX 3Be3[ B coapesnun Ilepces. Jror
TaJTaETAMBHIE MOJIOIOH HcclefoBaTelb yMep OYeHb paHO, B 1786 r.,
21 roga ot poay. Ho acTpoHOMBI — CYACTIMBbIE JIOMH. Caenst ux Tpy-
OB CBA3AHBL C CAMBIMH JOJTOBEYHBIMH O00heKTaMH, KaKue TOJILKO

MoKeT HAGNIONATL UeJMOBeUeCKHM TIias.
Fenn Bn 3axoTdTe camn ybemarhea B mepememnoctu 8 Iledes,
BaM B KAKOI-TO CTeNeHH Npupercd moBToputh pabory I'yapaiixa.
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Bmpouem, me nyraiitecs: cmemaTs »T0 CPaBHUTEAbHO Jerko. IloGar-
socti or § lleden Bnansr seesnm § (37,6), ¢ (42) n v (4™5). By-
AeM CDaBHUBATL OJECK MepeMeHHOH 3Be3[iM ¢ GIECKOM 3THX MOCTOAH-
IBIX «3Be3]{ cpaBHeRudA». [lomyctuMm, uto B MoMent Hamomenis

0 Ilepess sBHO chabee [,
Ollecka MesKny 3Be3anaMu

HO sipye e. Paspenum MeicnenHo mETepBai
cpasnenus Ha 10 pasmmix wacreit u mompo-

6yeM OIEHMTH, KaKOBO MOJOKeHUe B 3TOM HHTEpBaJe NepeMeHHo
craeM, § Lledena Bo crombko ke pas caabee &, Bo

aBe3qsl. Ecan,

m T
t

g0

1 1

=100

7

w00
Lrae

Puc. 36. Kpusaa Guaecka & Ife-
desn.

CKOIBKO pa3 sApYe &, TO OLEHKY O.e-
CKa Hano samucarh Tak: £565e, B ppy-
THe MOMEHTEI MOTYT NOJYYHUTLCH HHEIE
oueHku, Hanpumep: {367¢ man [664e.
3Has 3Be3qHBIE BEJHYHHAM € u e, nerxo

_ IPOLOPUMOHAILHBIM JIeIeHHEM BhIYMC-

1uTh 6aeck nepemennoit. Uuorna .6 He-
des cranoButcs caabee e, u TOTHa
3Be3JAMU CDABHEHHA MOTYT CJIY/RUTH
fuvummenv, . .
Chenas B Teuenne JBYX-Tpex He-
Helb NecATOK OLEHOK, MOCTpOiiTe rpa-
Pur usmenenns Gaecka sseamnt O Lle-

es: mo ero .ropuaOHTANBHOE OCH OTHOMNTE MOMEHTEL BpeMeHu, o
BePTHKANBHOK — BuguMblii 6iaeck. Yem Goapme Oymer cHeJaHo Ia-
Gmofiennit, TeM Gollee SIBHHIM CTaHeT IePUOAHYECKHIT Xapakrep usMe-
uennsa Gaecka 6 Ledesn *). i

Horropsem, uro Gmeck & Iledest memserca VAUBUTENBHO PUTMUY-
HQ Ilepuon mamenenna ee Ouecka ompejielleR ¢ odeHb Gonbmoit
TOYHOCTEIO — 3,366341 cyrox. Or nepuona k mepuony XapakTep Ko-
anebaHns Gmecka IpaKTUYeCKH He MeHACTCH, U N0dTOMY A medeny
M JpYrUX NepUOAUMYECKHX NePeMeHHBIX 3Be3]l AaCTPOHOMBI CTPOAT

IBOJHYIO, WJIN «CPETHIO» K

nepnony (puc. 36).
Brrctpsiit Baer Gmecka no 3,6 u CPaBHHTEJLHO ‘MeJIeHHOe . ero
majienyve o 4™,3 — raKkas KapTUHA XapakTepHa W IA Tegea u

A MOXOKHX Ha Hee Jpyrux

PUBYI0, CBOJiA BCe HAOMIOJEHUA K OJHOMY

3Be3Jl, -HasBaHHLIX yegeudamu. Ha-

GarofieHHA NMOKA3LIBAIOT, UTO BMECTe ¢ GJeCKOM KOXeGIioTCH u apyrae
¢usnueckne xapakrepucruru & Ilees —ee user, TeMmeparypa,
CKOPOCTE mo Iy4y spenns. Homebaerca gaske cneKTpasbHBEIH KiIacc —
B MaKkcuMyMe Gnecka § Iledes — sBesma kmacca F5, s MUHHMYME ee
CIIEKTP XapaKTepeH [ 3Be3q Kiacca G2. :

Henerxo 6bL10 pasoGpaThca, BO BCeX 3THX CHOMKHBIX ABICHHAX,
HO cefivac npupoga Hedena B oOmWX uepTax BIACHeHA. JTO —
8BE3/IBI-THTAHTEL (eN0BATO-3KEJITOr0 IBETA, Y KOTOPHIX 00 KAaKHM-TO
He BIOJHE IIOKA NMOHATHHIM NPHYMHAM BHYTPeHHee paBHOBECHE Ha- .

»

")'Honpo6nee 0 HAOMOJeHHAX NEPeMeHAHIX B3Be3]] CM. B KHHTAX: Kyan-
xopckuit IL T, c. 360—370 u AcTpomOME%ecKuii ranennaps: Ilocrosmmasn
vacrs.— M.: Hayxa, 1973, c. 429—445,
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pymeno. ITogo6mo cepany OHE HeNPEePHIBHO NYILCHDYIOT, MEHAA
npu aToM H Gxeck M. apyrue ¢usmuecKne XapaKTePUCTHUKH. ITyasca-
uun medeni, Kak M BCe B MUDPC 3Be3J, TPAHINO3HEL Nx paguycst
Y3MEHAITCA HA MWIAHOHBI KHJIOMETDOB, 4TO B Cpej(HeM, OJHAKO,
coCTABIAET NUIIb OKoIo DY cpefHeil BeJIWIUHEI pajuyca B3BE3/BI.

Korga medenga MaxcUMaJbHO C¥KaTa, TeMIeparypa ee HOBEpPXHO-
¢TH CTaHOBUTCH Hauboixbiled, M B STOT MOMEHT 3Be3fa JOCTHraer
MakcumyMma Grecka. HaoGopor, mambonbiuuM pasMepaM 3BE3[BI COOT- '
BeTCTBYIOT HaUMeHbIIAA ee TeMIepaTypa W MUHEMYM Grecka,
~ Crpammaa wapTuBa HaGmogamach Gbl Ha 3eMie, ecqu ObI. HaIIe
Conmne 6bito nedenpoii. Ho Commie — meATHl KapiauK, a nedeu-
JTbl — 7KeITble CBEPXTHTAHTH, M B MX (DH3HYECKOH NPUPONe MAJo
obmero. .

B cossesnun lledes ecrp eme ofHa spras Hedeupa — 3Be3fla
B aToro coasesfus. Y Hee OWUeHb KODPOTKHIl NepuOJ M3MEHEHUS Giec-
ka — Bcero 0,19 cyTor, ma # aMIVIUTYia BecbMa mama — 0™,05. Hua
HEeBOOPYKEHHOTO I7a3a OHA BCerjja KamercA OJMHAKOBO APKOii, HO
O4YeHb UYBCTBUTENbHBIE aCTPOHOMHYECKHe (OTOMETPHI YeTKO yJIaBiu- -
BAIOT ¥ Takme' HUuTOKHBIe KoneGamusa OGmecka. Iloropsiorcsa OHM
cTomb ke crporo mepuopuuro, Kak n y & Iledes, Ho § Heden BCO
ske H6 TUNNUHAA «Kiaccuueckas nedenga», OHa BXOmUT B 0coOHI
Knace mepeMeHHEIX 3sess Tuma B Bompmoro Ilca. Bee omm ropasno
ropadee OGHYEHX Hedeus u ABIAOTCA FOPATUMU GeXpIMIL FATAHTA-
mu. HKoneGamua nx Ogecka OTYACTH BbI3BAHBI IYJbLCAIMAMY, HO
BIIOJHE BO3MOMKHO, UTO K HOM_J00GABIAIOTCA N CAOMKHEIE ABIEHUAB aT-
Mocepax JTHX 3Be3l. 3Jech MHOTOe elle TPEICTOAT BBIACHUTE.
A moka speagsl Tuna P Lledes cumramrcs pasHOBUAHOCTHIO Nedens.

Ha moanytu memay o u & lledesn, menamero or mpsaMoii, coefn-
HAOmel 9TH 3Be3Jbl, €CTh YHUKajlbHasd 3Be3fla, oGosHadeHHas OYyK-
soit p. Ee HeoGHKHOBEHHBIl TeMHO-KDAcHHl IBeT 00paTHI Ha cebsr
paNManve eme BmiabaMa Iepmens, koropsii Hassax | ledesn «rpa-
paroBoii» 3Beafoil. Haxk mpospaynas KamleJbKa KpOBH, cufeT B IJy-
oume meGec DTO KpacHOe COMHIIE — caMag KpacHag N3 BCeX APRHX,.
NOCTYNHHIX HeBoopykeHHOMYy riaasy 3pesfl. Llser p Ileden ocoGermso
XOpOIIO 3aMeTeH, ecau B GUHOKIL cHawala NOCMOTDeTh Ha Gexyio
spesny o Lledess, a 3aTeM cpady Ha «rpaHaTOBYIO» 3Be3y. W 3pecs
He o6MaH 3peHHus, He KaKie-TO Icuxoguamonormieckue dQ@HerTs —
1eT, Ha caMoM Jlelle 9TO OfHa M3 CAMBIX XOJOJHBEIX 3Be3]l, TeMIepa-
Typa MOBEPXHOCTH KOTOPOM BPAR JU HpeBEINIAeT 2000°.

«TpamaToBas» 3Besjia OT 3eMJn BechbMa [alleKa — Mbl €e BHIUM
¢ «OTMO3NaHWeM» MOUTH B ThicAdy JaeT. Tem He Memee u Ileden —
ofHa W3 TeX HEMHOTOUMCIEHHBIX 3Be3Jl, Y KOTOPHIX YHANOCH HEIO-
cpencrBenno (¢ HOMOLIBLIO nuTepdepomerpa) USMEPUTL IONEPEYHUK.
1To pasmepam p lledes —omma us Beamuafumux 3Besf, ee AuaMeTp
oyt B 1500 pa3 Goabime COTHETHOrO. , :

TMonmeueno, uro Gmeck p Lledes me BCcerna mOCTOAHEH, HO Me-
HAETCH JOBONLHO HENPABUILHBIM 06pasoM, mpuveM HHOTJA aMmIn-
ryna Kostebamuit mocturaer 0™,6. CoBercroMy mcciefoBaTesio mepe-
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MemHHX 38e3n B. II. Ilecernuy ¢ Gonpmum TPYAOM YRAKOCL YCTAHO-
BUTL, 9TO B 3THX, C NEPBOr0 B3IJA/A COBEPIICHHO GECHOPATOTHLIX
KozeGaunsx Giecka ecTh HEKOTODLI® 3aKOHOMEPHOCTH. Caomxayio kpu-
By1o maMenenus.Grecka p Iledes (puc. 37) momxmo paccMarpuBaTth
‘Kag pesyuULbTAT COMenHa Tpex KonxeGammii ¢ mepmomamu 90, 750 n
4675 nmeit. Taxwe 3BeansL HasmBaloOTCH ROAYNPAGUALHBIMU NeEpemer -
rotuu, u p ledes BosrmaBaser ogMH M3 HOAKIACCOB BTHX 3Beajt.

1 1 I 1
9% 1817 1908 1919 1920

1 i 1 1 ]

i 1
1925 1924 1925 1926 1927 1928

I
el 1922

Puc. 37. Kpusan 6necka p Iedesn.

" Tpynmo moka co Bceil ompesieleHHOCTBIO CKas3aTB, deM BBI3BAHLI
KoneGanus Giaecka asess Tuma p Lleden. 3necs maammo n Gecmopsi-
RouHHe (HIM, Ty9ile CKasaTh, NONYNPABUIbHEIE) NYIbCALUE 3BE3[H,
H KaKHe-TO HeNePUOJUYecCKHUe M3BEep/KeHUA pacCKaJeHHHIX Ta30B 3
ee He#p B atMocdepy. :

B cossesnun lleches ects nBe mpuMeuaTednbHEIe JBOMHEIE 3Be3NHI.
M s10 He KaKme-TO HOBHle, elle He YIOMAHYThe HAMH. 3Be3Hl, a yike
xoponto sgaxomuie § u B Ledesn. ’ .

Tnaemeiimas u3 nedeua umeer Ha yrioBOM paccroaaux B8 41”7
caoyraEk 77,5, 3omotHcTo-Mentan Hedeuga u ee romyGosaTeL CrmyT-
BUK HpefcTasiaser co6oit oany w3 mauGoiaee KpacUBLIX Ha BceM Hele
. map GIu3KUX 3Be3f. \ :

Eme nmtepecmee cucrema B Ileden. Cama rmasHas smeana —
CHeKTPANbHO-/IBOMHAS C MepHOloM O6palleHus, PAaBHBIM MePHOXY H3-
smeHenns Oaecka 0,19 cyrox. Ha paccrosmum 8” or rmasmoii Gexoi
3Beaisl BUAHA roxyGosatas 3Be3fa-cuyTEUR 8™, CHyTHHK, HecoM-
HeHHO, o6pamiaeTca BOKDYr IJaBHOH 3Be3Nsl (miu, TouHee, 06e 3Be3-
AL BOKpYr o0miero meHTpa Macc) ¢ mepuomoM, no-puauMomy, Gaus-
kuM K 50 rojam. 3HauuT, 3fech mepex HaMu dusnveckan cucreMa us
TpexX 3Be3/l, NpPHYeM IJIaBHAA U3 HUX K TOMY K6 u nepeMesHHan
8Be3/la BeCbMa CIOKHO IPUDPOAH, 3ajaiomast acTPOHOMAM HeMaJo .
3arajiox. '

Ipaxon

C caMmoii Apxoit opamKeBoil ‘3BesnOl Y 3TOro CO3BE3AMA CBA3AHA
onna n6onsITHAA M MOyYUTeAbHaA ucropus. B 1725 r. amramiickiii
_acTpoHOM Dpajmeit pemua joxkaszaTh HCTHHHOCTB IHIOTE3hI Homnep-
BuKa. XOTA €6 BpeMeHH ONyGIMKOBAHUA KHATH BEJIMKOTO HOJbCKOIO
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acrporoMa mpomuro 182 rosma, ero mueu O NBHMKEHHH 3eMlIE BOKPYF
CoiHna OCTaBajNuCh JHIL TeHAANLHOH Joragkoil, gaxramu einle HE
HOATBED/KICHHOM. . o
*"Eenu Bemus ma camoM jene obpamaerca Bokpyr -Coxnna, OuR-
Hie 3Be3sl HOKHBI CMemaThea Ha (poHe 3Be3n Gojee NaeKHX,.OmM-
chiBasi B TevueHHe rOfa KpeOIedHsll ILUIHIC — CBoeoGpasHoe «oTpa-
sicee» B Hebecax aeMHOI opOUTHL '
. YeMm pansile mpefiMeT, TeM MeHbIIe ero KaiKymeecs «IapaijiaKr-
THYeCKOe» CMelleHHe,— BCTOMHHTE, KAK CMEmaloTcA MPeMeTl Opu
HaoNeHAN M3 OKHA MUYamerocs moesja. BHCTPO MPOHOCATCA MEMO
renerpadasie cToabsl Ha (oHe HaNEKOTo Jeca; NOCTENeHHO, XOTA ro-
pasno MejNeHHee, MeHAeTCs MaHOPaMa MECTHOCTH; & ofiaka U TeMm
Gonee Conmie, KaseTcs, MUarTcsA Bele 3a MOe3[0M, He OTCTaBasg OT
Hero HM Ha Diar: R
3peagsl HeBooGpasEMO AaleKu OT 3eMiu —'BTO CO3HABAT YKe
Koneprng. IloaToMy HX NapajilakTHYecKMe CMeIIeHHs HEYJIOBAMO
mansl. Hu Konepruky, Hu ero GimmafimuM IIOCTe/I0BATENAM oGHa-
PYHUTh HX TAK W He YNajJoch. ", ’

Pemns ucnpoGoBaTh CBOM CHJIBI B ITOM O4YeHb TPYIHOM [ele ¥
Txemc Bpamseir. Tereckon ¢ MHKDOMETPOM Ha ero OKYJIAPHOM KOH-
ne Bpajjieii RemoJBUKHO YKpeNWi Ha cTeHe JOMA, HAIPABHB HPAMO
p senur. CleaHo 910 GhUIO BMONHE MOTHBHDOBAHHO — BONM3M 3eHH-
Ta HCKajKeHWH B TOAOKEHNH HeGeCHHX CBETHA, BHOCHMbI® 3eMHOH
armocdepoii, Bceria MumEManbBEH. W3 apkux ssesn, 6au3KMX K TO-
mocy sxmmirtuku, uepes semmt Oxcdopa execyTodHO TNPOXOAUT
ToibKO OnHa 3Besna — Y Jlpakoma. Bor mouemy Bpanneii u BuOpan
ee 1A TapaTaAKTHYECKUX M3MepeHui. o

He 6yjeM omnmchBaTh MOAPOGHOCTH 3TOH TOHKOH H JUIHTEeJIbHOK
paGoThl, Ha KOTOPYIO yuLio oxono tpex Jjer. JlioGomsiten KOHEUYHBIH

_uTor — Bpajuieit ofHapyua nepuopmueckoe cmemtenne Y [lpaxoma,
TOYHE® TFOBOPA, NEPUOANYECKHe H3MeHeHHs ee JIKBATOPHAILHBIX KO-
opaunar. Ho 3To ObuIo 3aBelOMO He TIAPAIAKTHIECKOe CMeIIEHHe:
BO-TIeBHIX, OHO MOXY4MIOCh CIMIKOM Gonbmmm (0xomo 20”), a Bo-
BTO"prX, HanpaBJeHHbIM nHave, 4YeM OKUANOCE. HOTOM_ YKe -BBIAC-
11“JIOCL, YTO U Jpyrue 3sBe3]ibl B Te‘leHHQ roga NCUBITHBAKOT IIOLIOﬁ-
Hpie e CMeLeHNs M, 94To 6bUI0 0cO0eHHO CTPAHHBIM, C TOH Ke aM-
nauTynoH oxono 207, . o ]

“Bpanfeil MCKAJ OIHO, a OTKPHUI APYroe — ONTUYECKOS ABIGHHE,
polyuuBmIee HasBamme abeppayun ceera. CyImHOCTH ero MOHATH HE-
caoxuo. Ilpencraebre ceGe, 9TO BHI CTOMTE NOJ OTBECHO HAJAlOIIUM
NOKNIeM M JiepuTe B pyKax 30HTHK. IIoKa BBl HENOJBHKHBI, DYUKa
30HTHKA HAIpAaBJIeHA, ecTecTBeHHO, BeprukanbHO. Ho ecmu Bl Gpo-
cuTech GeMxaTh, Bama pyKa MHCTHHKTHBHO HAKIOHAT 30HTHMR BIIepen,
B CTOPOHY HIBHIKEHUHA. :

A Temepp CPABHHTE 3TO ¢ Apyroif, amamormuymoit kaprumoil. Or
3Be3qnl, HAaXOfAIIeiicA B 3eHUTe, K HaGMAIONareli0 B BePTHKAJLHOM
RaOpaBleHWu MAYT Jayun cBera. Poik 30HTAKA Hrpaer TeXecKOm.
Byar 3emia HenonBIIKHOIN, TeJeCKON clefioBaio OH HAnpaBATh B
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senutr, Ha camom pmeme npu peuwkennu Semun CKODOCTH CBeTa CHRJIa-
ABIBAETCA €O CKOPOCTBLIO 3Be3JBI OTHOCHTENbHO Habmomatens. B urtore
CIOKEHMA NBYX CKODOCTEH JIyYM 3Be3/ibl M3 BEPTHKANHHBIX IIPeBpa-
TATCA B HAKJIOHHB, M 3Be3Jy HabmofaTesb YBHIUT He B 3eHHTE,
2 YYTh CMEIeHHO B CTOPOHY [BIKEHUA CaMoro HabXiomaTes.

Bpapnmeit He TOXBKO OTKPBLIT HOBOE ABJeHMEe UPUPOMHL, HO U TOKA- -
3aJ OIBITHBIM IIyTeM, YTO 3eMHOH INap AefCTBUTENbHO OGPAIIAETCH
Bokpyr ConHna,— Begs He OyOb 9TOr0 ABHIKEHUsA Semuu, He GbLIO Obi
u abeppamumn. v .

‘ JApyras mocrompmMeuaTeabHOCTH CO3Be3THM Hparona uurepecma
He TONbKO II0 MCTOPUYECKMM BOCIIOMUHAHMAM, HO M caMa mo cebe,
KaK O[UH M3 3aMedyaTeJbHHIX 00beKTOB Ha 3eMHOM HeGe. Peun mper
O ADKOHl INIaHETAPHOH TYMAHHOCTH, PAClONOKEHHOH HEeNONAIeRY. OT
3Be3qsl § aToro cossesmus. o

B Gonbmroit ukonbHENL pedhpaKTOp OHA XOPOIIO BHIHA Kak KpyT-
Jioe TYMaHHOe CDPaBHHTEJAbHO ApKoe (8™) nATHBHIIKO. YCaoBHOE
oGosnaueHue atoit Tymamnoctn NGC 6543,

Eme B 1864 r. auramiickmit actpomom Ierrmmc u3bpanr Tymam-
HOCTh B [|paKoHe «mpoGHBIM KaMHEM» IS IepBHIX CHEKTPOCKOmHYe-
CKHUX HabmofeHuHl STHX 3araJjoIHBIX OGBHEKTOB. CHoexTpanasHBIIT aHa-
7u3 elle TONBKO 3aposkjancsa, u ['errmnc HaGmiopan cmeKkTp TymaH-
HocTu [[paKoma BM3yaJabHO, NPHCOETHHUB CIIEKTPOCKON K OKYIWIPHOM -
uacTu Tereckonma. Bemmro Gpuio ero yjnusieHue, KOTAa BMecTo mpu-
BBLIYHOIl PafyKHOi TIONOCKH CIIeKTPa IOTJIOIIeHHUA, XapPaKTePHOTO LIS
GonbmHCTBA 3Be3], OH YBHAEN TOMBKO TpPH fIDKUe pasHONBETHHIe
JIMHHA Ha COBepHIeHHO TeMHOM ¢oHe. Bompexn osxupanmaM, Tyman-
HocTh [IpaKona okasajach COCTOsIIEH He U3 3Be3j, 8 U3 CBETALIUXCH
ra3oB. BriepBrle creKkTpockom fokasal, 4TO B MHDOBOM LPOCTPAHCTBE,
KpoMe 3Be3j{ ¥ ILAaHET, €CTh UCHONHMHCKUe 00IaKa paspesKeHHBIX o
CBETAIMUXCH TA30B. :

O rymammoctn JlpakoHa MBI Temeph 3HaeM MHOTO MHTEPEeCHEIX
noapo6uocreii. Vlamepeno paccrosmme 1m0 mee — 1000 mc. Ompepe-
JIeH TIONePeYHnK TyMaHHOCTH — okoio 7000 a. e. Briapnensr moppo6-
HOCTH ee PHBUYECKOTO CTPOEHHHA. -

TymanmocTs pacmmpsierca Bo Bce CTODOHEI OT CBOEro mjpa —
OYeHb TOpAYeil 3Be3qouKyu 11-ii 3B. BeNMUUHBI, KOTOPYI0O B MOINHBIE
TeJIeCKOIIKl MOMKHO PAasiMYATh B JEHTPe TYMAHHOCTH. ITO — OmHA H3
O4YeHb rOPAYNX 3Be3], W TeMIeparypa ee NOBEPXHOCTH, MNO-BHIAMO-
My, Giuuska k 57 000°! - :

YOOMAHYB 0 paCIINDEHUHM TYMAHHOCTH, MK JOJAKHBI TOM4epK-
HYTB, 4TO NPOABIAEICA OHO TONBKO B CMELIEHMH CIIEKTPAJbHBIX JIH-
Huif — BHeIIHe TYMaHHOCThL BBITIAJNT TAKOH Ke HEeM3MEHHOI, Kak ee
¢ororpadua. Tombko Yepes Bexa acTPOHOMBI MOAy4aT (POTOCHUMEM
TYMaHHOCTH, CYIIECTBEHHO OTIMYAIOI(NecH OT coBpeMeHHBIX. Iloutu
BCe O0'BEKTHl 3BE3THOTO MMpa UBJANH BHIIAAAT CHOKOMHBIMH M He-
usMensbiMy. Ha ¢ororpadusax mupgna ciosuas BHYTpeHHAs CTpyK-
Typa TyMmMaHHoCTH /[IpakoHa, uro HeTMnWuHO s «KIIACCHYECKHEX»
IIIaHETAPHBIX TYMaHHOCTeH, MOXOMHX Ha Ty, KOTOPYIO Mbl YBHAUM
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B co3Be3qud JIupel. l'IoaTomy TYMaHHOCTD ﬂpamna CUMTAETCH aHo-
MaJbLHOI nnaHeTapHon TYMaHHOCTbIQ,

N3 pgeoitubix 3Beap. ceosBespus [lpaxoma obGpatute BHUMAHEE HA
Tpu 3Beansl: v, €, W. [leppas u3 Hux npuHamme:kuT «ToXOBE» [paro-
Ha. Oma cocrout us JBYX 3Be3Jiouer 5-if 3B. BeIMYUHEI, pas3geleHHBIX
npomexyTkoM B 62”. Ilapa ata —omTHYecKasn, JErKO pa3iimdu-
Mas faKe B Tea'rpa.nmmﬁ 6unokan. IIposeprre mo v Jlparona ocrpo-
Ty Balliero 3peHHA: ecid B TEMHYI0 LPO3PAuHYI0 3BE3[AHYI0 HOYb BBL
OTYeTIHBO pasinudaeTe obe 3Be3[bl, 3HAYUT, 3peHHE y BAC OTIMYHOE.

A naa 00ABIIOTO HIKOXBHOTO pe(bpamopa XOpoIHe#l HpoBepKoi ero
«3oproctu» (10 ecrb paapemalomen CIIOCOGHOCTH) MOTYT CJYHHUTL
nalmomenua MBYX APYrux papoitusix 3se3f. O6Ge sTu mapsl 3Be3g —
dusuuecKue [BOHBIe cHCTeMBl. ['JaBHasg 3Be3la B cucreMe
e Jlpakona 4™,0 mmeer cmytHuK 77,6 Ha paccrogmmu 3”7 ,3.
3eespa p  JpakoHa cooronT ua ABYX 3Be3[] pPAaBHOYO OJecKa
(5™,8), pasmenemnwix npomeskytkoM B 2”7, Ilepuom oGpame-
Hua B aroi cucreme 6am3ok kK 1500 romam.

IoBropsem, uto mepeunciIeH-

1ble JBOINBIE 3Be3Jibl — TPYRHBL N m,
o0BeKT 1A TpexiiMoBoro ped- \ d ¢ a 805
paKTopa, a ¢ MeHbIIUMH AHCTPY- . . b 877
MeHTAMH. PACCYMTHIBATH HA ycHex .. o s W Z, %4;
¥ BOBCE HEJb3f. ’ e 009
s - . ..[7 € 4
‘ 2 c @7
Rupad e . o
. d..é' -

B sTroM co3Besguu Bce 3Be3nnl . . *
cnabee 4™ 3acay;KuBaer BHHMAa- . LY
HUs fAoBoibUO Apkoe (6™) pac- * .
cessHHOE . 3Be3[HOe  CKoIleHne Y L
NGC 1502 puameTpoM BcCero B V4
6 smmayr ayru. Ero -ierxko orsi- . p

CKATb "B GUHOKIH, HO TOMBKO B  L4C. 38 Hapra okpecrrocteit  mepe-
L o mennoit 3seanst RU JHupada (orme-
KPYIHEIl TeeCKOI ONO I0CTATO-  wema xpyskkoM). CHPaBA BEITHCAHAL

110 3 PeKTHO. 3Be3J[HBle BEJHYMHE 3Be3J] CpaBHe-
Camuiif samevuaTeNhHBIE 00H- HUA.
exr cossesgus  Hupaga — me-
00BIKHOBEHHAs TepPeMeHHas 8Besna RU. Ee roopmuuatsi (s smoxn
1900,0) o = 7°10%54°; 6 = +69°51,2. Tlonbaysacs mpuBOgUMOI 3kECH
(puc. 38) raproii oxpectrocreit 3se3ngsl RU JHupada, ee derxo orsl-
CKAaTL B IDKOJBLHEIA Tedeckon miau jgaxke B 10-KpaTHbli npu3sMeHHBIT
OMHOKIE.
do 1964 r. cumramoch, uro RU #Hupada — tunngmaa uedenna
¢ mepuogoM 22 AHA, ¢ PUTMUTHOCTHI0O HEe3aTyXaloIlero MasATHHKA U3
BeKa B BeK MOBTOpAom(as cBom Kojdebamusa. HakoBo e Oblno ymus-
_ JeHHme acTpeHOMOB, xorga B KoHue 1964 r. BeiscHmIOCH, uTO GiEcK
RU #upada cranr nocrossrsiM! [la, mMeHHO Tak — nyJabcupyoomas
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nebenna HeoKMAAHRO OCTaBOBHIACH, 3aMepia, -sacteina. Ecau Gaeck
RU JHnpada ceituac m koneGrercs, BO3MOKED, ‘HeNIePEOXUIECKH, TO
BO BCAKOM CIyJae aMIIATYAa OTHX KoleGaHnmA He HPeBOCXOMUT
0,04 3. peTHanHEL ' o

B ueM npuumBa BHe3ANHOH# ¢OCTAHOBKH» DTOH BBEBIH — KO CHX
Tiop HemsBecTHO *). ‘BoamoikHO, uTo pasraika mpmger He CKODO, HO
cencanuonnoe nosepenne RU Mumpada sacraBnser mac mepecmor-
Perh CymecTBYOIRue Teopun nededq m npeacTaBieHHs 06 9BOMIO-
IfMHA 3Be3]. ) ~ '

IlonpoGyiiTe OTHICKATH 3Ty 3Be3[y M CHCTEMATHYECKH caeguTe aa

€e 0JeCKoM — BADYT  BaM  NOCYACTAMBHTCH OGHAPYKETH, UTO
RU Hupaa cuoma crana mopmansmoin nedennoit! 3pxech Bce moka
TAaHHCTBEHHO H YPEBATO OTKPHTHAMH. » :

Prico
Hak yxe rosopumocs, co3Be3aueM Puicu maspama camas Gemmas
3pestamu oGaacTh 3eMBOro ssesjiioro HeGa, CrpaBemIHBOCTH paaun

€TOHT OTMETHUTb, YTO Bce ’Ke B CO3Be3qUH PHICH ecTh ABE 3Be3Nbl

sipse 4™, HuueM, BhpoyeM, He 3aMedaTeibHble. Ilowmanyit, mia Tpe-
HEPOBKA B OTHICKAHMM CNaGbiX B3B3l MMeeT CMBICH pa3bICKaTDh
< Pbicu — opanskesyio sBesjoury 3™,2, HaXomAL[YIOCA Ha NPOJOI3Ke-
Hun 3apHux Jan Boabmoit  Mepsemuust. ua acrponomos mer, ko-
HEYHO, «IMABHHIX» U «BTOPOCTEeHeHHHIX» 3Be3d. VMx mmTepecyer Gyi-
BQIbLHO BCe, 4TO niocTynHo Habnofennam. Ilostromy omu, B wactmo-

- €TH, TIIATEJbHO H3YYUIH CHEKTD o PHCH, onpeneqmwiIn ee remmepa--

TYPY, JABHKeHHe B NPOCTPAHCTBe M HAILIM, YTO 9TO HAYEM HE BHIje-
JIAI0IMeecs OpaH;KeBOe COJNHNE OTCTOMT OT Hallero HA PaCCTOAHHW,
Grmsrom x 50 mc. A Benn mONOGHEIE CBeneHHA. aCTPOHOMEL cobpaiau
He TONBKO JUIA BCeX BHIAUMBEIX HEBOODY}KEHHBIM IJa30M 3Be3l, HO I
JUI MHOTHX THICAY TeX COJMHI, KOTOPHE MOKHO HaGai0qaTh JHOIb B
Texeckon. Hakas kponormisas, Tpyacemras paoral '

*) HogpoGHee cm. crarsio [0. H. E(bpenona jz mypHane «3eMad u
Bcenegnan», 1967, N2 2. ‘ . .
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CO3BE3IM I OCEHHETO HEBA

Ot NOCTOAHHO BHHHMHX OKOJIONOAAAPHBIX coanesnnﬁ Mbl nepeﬁnem
Temepsh K cO3BO3HXAM, XapaKTepHHIM JUIA Raporo u3a q9eTHIpeX Bpe-

MeH TOJa — OCeHHN, 3UMEI, BECHEl M JeTa. «CesoEHAA» COPTHPOBRA

co3BO3ARA, KOHETYHO, YCJIOBHA. Hanpumep, B A0NrEe SAMHUO HOUH,
oOT KOHHA BeUePHAX CyMepeK W JIo yTpeHHeil sapd, Haj TODHBOHTOM
MeJTeHEO TPOIJIBHIBAIOT HO TONLKO «JHCTO 3UMEHE), HO B (OCeHHH®»
(panEEM BedepoM) M «BeCEHRHE» (mox yTpo) M Rake YaCTHYHO 4JIeT-
nue» cospesqua. I10dTOMY HOTOBOPHMCH DPAcCMATPUBATh BHA SBE3I-
HOro Heba JUIs ONpelefeHHBIX JiHeH Tofia M MOMEHTOB CYTOK. Taxk,
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Puc. 39. I0xHaA 9acThb o"cermero geba.

panpuMep, HOA «OCEHHUM» 3BE3[(HBIM geboM MBI Oy/eM HOHHMATDH TY
nagopaMy CO3Be3Jlil, KOTOPYI YBUIUT gabmonatens 15 oxkrabpa B
922 vaca mo Bpeidenu Mecta HaOmwaeHHA. Jlna «3umuero» Heba yno-
Gen »oMenT 15 amBapa B 22 waca, a IS «BeCeHHEro» — 15 anmpean
8 22 gaca. Toabko RIA «IeTHEro» HeOa u3-3a «OeAsix®» Houel cre-
JaeM HCKAIOYEHHE — PACCMOTPUM 3Be3fiHO® He(o He B 22, a B 23 4aca

. 45 uwoan. Ilocie aTOro CoBepIIEHHO HEOOXOAUMOro YTOYHEHAA OKH-

HeM OGIEM B3TIAIOM TUNMYHOE OCEHHEe 3BE3HOe gebo (puc. 39;

cu. tawke Hpmaoxenue VI). C
B 1oKHOIN mooBHHe HeGOCBOAA, NPHMEPHO HaX TOUKOH 10T, HA

IONNYTA OT FOPU3OHTA BHJEH OCPOMHbIA KBAJ[PAT U3 YOTHIPeX IOYTH

onunaxosoir Aproctn speasi. Ot ero 7EeBOr0 BEPXHET0 YIriaa OTXORHUT. K

‘BOCTOKY M HeMHOI'0 BBEDX UemnmovKa U3 Tpex 3BE3[.. B neJoM 810 Ce-

_ mu3pesame, HanoMuuaer koBm Maioit Menseaunsl, TOABKO TOpasfo
Gonpmmx pasmepoB. OrpoMHEIE KBajpar (Gea meBoro BepXxEero

yraa) — IJI8BHEAA YACTh CO3BOSJHA Ileraca. PykoAaTKa KoBma — Ham-
6oneco ApKHe M3 3BE3[l CO3BO3NUA Angpomensl.
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Ha nmpogomxennn 9T0# PYKOATKM BHAHA elle OJHA 3Be37a TAKOMR
e APKOCTH, KaK ¥ TJIaBHEIE BBe3NsI AHAPOMeJhl. JTO — IVIaBHAL
seesfia o cospeaqua Tlepces, a camo aTo cossesmue xapakTepHO Tpe-
YTOJILHAKOM, KOTOPHIT 06pasyioT 3Be3isl o, § u 6. ‘ '

Ilog memoukoil rmaBHHIX 3Be3[l AHAPOMeXHI B I0TO-BOCTOUHOM ya-
¢t Heba BUAHEIOTCA ABE IOYTH OJMHAKOBOM APKOCTH 3BE3JIHI, «BO3-
raaasomue» cospesaue Osma. Ilerac, Amapomena, Ilepceit u
OBer — HauGonee 3aMeTHbIe cO3Be3gua ocemHero HeGa. OcTanbHble
CO3Be3[UA NpPUIETCA OTHICKUBATh, OTHPABIAACH OT 9THX TJIABHBEIX
cO3Be3auit, : )

Memxmy Ampgpomenmoit u OBHOM pasMelmaeTcA MaJeHBKO® CO3BE3-
nue Tpeyrompruka. Cam TpeyronbHUK, 06pa3oBaHHEIA 3BesgaMu o,
P m ¥, Mmanonpumeren, ma u K Tomy e Ha HeGe MOJKHQ MEICIEHHO
HOCTPONTH MHOKECTBO DPA3HHIX TPeYrOJbHHUKOB, COYETasd pasImuHLIe
TPOHKH 3Besf. )

Eme menmee BhipasmrenpHo cossesnue fimepunst — rpymoma cia-
Obix 3Be3jiouek, OKafiMIeHHAsA rpaHuNaMH cosBesauit Ileraca, AHgpo-
menst, Haccuomen, Lledes u JleGens. Ilpasee Omma pacmomosxeno
Gonbmoe cospesmue Prib, rTaxike He comeprramee Apkux sseaq. llog
OsroM u Prifamm 3naumTenpmbii yuacTok He6a 3aHAT co3Be3mU-
em Hura, B moTOpoM nmame mnpu odveHb GomblioM BooOparKeHHH
HeJIb3Sl 3aMEeTUTh KaKUX-Iu00 KOHTYPOB 3TOTO0 MCHONHUHCKOLO KU~
BOTHOTO. : :

IIponcxompaeHue HasBaHYil oceHHUX co3Besfuii pasmuuno. B Ilera-
ce, Auapomene u Ilepcee uuTarenn, KoHeuHo, yiKe y3HAX TepoeB 3Ha-
KOMOTO eMy Mugnieckoro moBecTBoBaHua. CTONb Ke [IpeBHU cO3-~
pésqua Tpeyroaprmka, OBEa, Pri6 u Kura. Ileproe ne umeer Goan-
1Iero- 3HAYEHUA, YeM TO, KOTOpOe OTpPajkeHO B ero HaUMeHOBAHUM.
To me MoxHO ckazath u npo cessesaue OBHa,.uszobpaskaeMoro Ha
CTapUHHBIX 3BEe3[HBIX KapraX B Buie Gapama mum arHua (oBeH —
no-iatuHCKH «6apan®, a  «armem» — CTApPOCAABAHCKOE Ha3Banmue
aArHeHEKa). CTpaHHO BBINIA[UT Ha TexX e Kaprax coapedgume Pui6 —
ABe pHIGHI, CBABAHHBIE 3a XBOCTH IMUpOKoi Jentoit. Ilo opmomy us
npefaHuii, Korja B APeBHOCTH B Hauaje BecHsl CojHIE BCTYmaao B
9TO CO3Be3fiue, HAYHHAJCA HePHOJ HOMAeidl M HaBOJHEHHUIT — OTCIOMA
H IOBOJ AIA MajooOocHOBaHHOro Hassanua. Hescmo u mpomexomme-
five cosseaaua KHwra. HauGosnee monynaspua aerenma, 4to B 3T0il 06-
nactu 3BedfHOro HeGa QamTasmeil NPeBHUX TI'PEKOB YBEKOBEUYEHO TO
- CaMOe MOPCKOe YYJOBHINE, KOTOpPOe UyTh OBLLIO He IOINIOTHIO Gen-
HYy1 ABapomesny. '

CosBesgue flmepmust — co3nanue GesynepHoii QamTasmm mim,
JyYile CKasaTh, MPOH3BOJA YyMKe B3HAKOMOIO HaM TJAHBCKOrO acTpo-
Homa ['esemnsn. B 1690 r. rpynmy ciraGeHBKNX 3Be3J0YeK B 3TOM
yuactke Heba I'esenuii HaszBax cossesgueMm fmepunsl. Motus? [la
IPOCTO IOTOMY, 4TO BJECh OCTAJOCh MECTO TOJLKO NAA MajleHbKOro
JKUBOTHOIO, & 3BE3JAOYKM MOMKHO IIOCUMTATHL MeIKHMH OJeCTKAMA Ha
delrye H3ANOTHOIO IPecMEIKAIIIerocs.



fIerac

Kak u BO MHOruMX Apyrux cossesquax, B Ilerace ssesna o He ca-

' man spkaa. OHa HeMHOTO ycrymaer B Giecke 3Be3nie &, KOTOpas SABJA-

ercsa gpuaiimeil 3Be3moif 3TOTO CO3BE3TUA (3Be3qHAA BeJMYMHA IIEep-
Boit 2™5, Bropoii — 2™ 4). IlpaBee um uyTh Bhille 9TOH 3Be3JHl HAXO-
7WICA TJaBHAA NOCTOIPHMEYATeNbHOCTH CO3BE3[USA Ileraca — sApxroe
IIapoBOe 3Be3[JHOE CKOIUIEHUE. B 6uHOKJIL BHTHO KpPYIJIOe CBeTAIIee-
¢ TyMaHHOe NATHBIOKO, HO B GONBIIOH MIKOMBHBIA pedpaxTop B
TeMHY® ¥ TPO3PaduHyl0 3Be3THYI0 HOYL 37eCh MOKHO pPaccMOTperh
uHTepecHBle MOApoGHOCTY. IIATHHINKO COBCeM KpYIioe, HO MOBEpX-
HOCTHAA APKOCThL B PA3HBIX €ro 1acTAX HEOJMHAKOBa. CepuieBuna
NATHLIMKA Hanfolee APKa, a K KpaAM IO BCeM HANPABJICHUAM Hp-
KOCTh mocTemenHo majgaer. Ecau y Bac xopoilee 3peHue un eCTh HeKO-
TOPHI ONMHIT B ACTPOHOMUUECKHX HAGIIOCHWUAX, BB, BEpOATHO, 3a-
MeTHTe, 4TO Kpaf MATHBIIKA MCKPATCSH, KAX OTOHBKH JIaJEKOTO ropo-
na. Ilpu Tagux HaGMOfeHVAX «HA Mpejere BUJUMOCTID) nonpobyit-
Te BOCIIOND30BATHCA 3PPeKrTOM «GOKOBOTO 3PEHUSIH. '

B KpynHBIE TEIeCKOIH! LIAPOBOe 3BE3[HOe CKOILIeHNEe B CO3BE3AUM
Tleraca JerKo pasfeisercs Ha OTjedbHble 3Besabl. CKasaHHOe, NPaB-
Aa, OTHOCHTCA TOJNBKO K KPafM CKOIUIEHUS, a B.ero LEeHTPANBHBIX
0oBIacTAX BBe3  TAK MHOTO M OHH TAaK TYCTO pacHpefielleHsl B [pO-
cTpaHCTBe, UTO Tia3 B8eMHOTO Halmiofarenss 37ech BUANT JIHIIE
CILIONIHOE CHUSHeE. .

Iaposoe cxomremme M 15 (mam NGC 7078) — oxmo n3 Hauboiee
manexnx. Paccrosmue mo Hero okomo 27 000 cBeroBmix Jer. Ha nyu-
mux u3 QOTOCHUMEKOB maposoe cromnenue B llerace mmeer YrioBOi
nonepeynuk B 15 MMEYT ayrs, TO ecTh B HOJOBUHAY JIYHHOTO auckal
OTciofa JTerko BHYMCIUTH, YTO HefCTBUTeNbHBIA HaMeTp 3TOTO KOC-
MuecKoro oopasoBammsa Gausox K 118 cmeToBRIM TrojaM. BayTtpu
chepst ¢ 3TUM [HAMeTPOM, KaK MOKAa3biBAalOT HCCAe[0BAHWS, 3AKIIO-
yeHO OK0J0 mrectn Muiinonos coxun! Ecim rae-to B neHTpe CKONI-
JleHUA ecTh obuTaeMble INIAHETHI, WX 3Be3[HOe He(O COBCEM He I0XO-
e ma Hamie. [leCcATKH ThICAY 3Be3N, IO APKOCTH NPEBOCXOAAIMX
Benepy, NOBCIOAY IYCTO YCEHBAIOT HeOOCBOJ, CO3/IaBasg H3YMHTENL-
HYI0 II0 Kpacore IaHopamy!

VnupuTenpHble 0GPa30BaHUsI BTH IIAPOBbIE 3Be3JHBIE CKOIIEHUSA
uIm, JAydiue CKasaTh, «IMaphl W3 sBean»! Haxwme-tro He u3BecTHHIE
HaM TIOKa CUJIbI c(hOPMHPOBAIM 3[eCh U3 (O3BE3JHON» MaTepuu or-

 POMHYIO 3Be3[IHYI0 CHCTeMY, HeUTO IIPOMEKyTOTHOe MeMJy IBOITHEI-

MH ¥ KpDATHBIMU 3Be3JaMH, ¢ OJXHOH CTOPOHBI, M HCHOJMHCKHME ra-
JIAKTHKAMH, ¢ APYTroil. :

Hacenemime IIapOBHIX 83BEe3[HBIX CKOINIEHHI OueHB CBOEOOPasHO.
Tyr npeo6IafgalT 3Be3NH-TUTAHTH, CpPelH KOTOPHIX, IpaBja, HeT
0COGEHHO TOPAYMX ¥ CBEPXTHIAHTCKAX OK3eMIIApoB. Brimensorca
XONIOXEHe KPACHOBATHIE T[UFAHTHL C TeMIEepaTypoil IMOBEPXHOCTH OT
2000 go 4000°. B mapoBEIX CKOINIEHUAX MHOTO -HePeMEHHBIX 3Be3f,
TiaBEEIM oGpasoM Iedens,.
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Xots maposoe cronienne B [lerace kameTea, Kak GOJNBIIMHCTBO
. KOCMUYeCKUX O0'hbeKTOB, CTATHYHLIM, HEHOABHKHBIM, Ha CaMOM jele
810 He Tak. Ilpemae Bcero camo cxomlenne B 11elOM IBMMKETCH B
NpOCTpaHCTBe, UpHYEM, KaK TOKashBaeT ero COeKTp, OHO npuGian-
7KaeTcA K HaM co ckopoctvio 114 wM/c. Hpome Toro, kasknas asesna
CKOILIeANA ONUCHIBaeT BOKPYI erc HeHTPa 3aMBICAOBATYI0 KPHUBYIO,
onpefnienenve XapakTepa KOTOPOIl COCTaBJIAET OJHY M3 O4YeHDb CIOH-
HBIX 387a¥ coBpeMeHHO{i HebGecnoii mexanuku. Hakomen, mekoropnie
nrapoBhie CKOIVNIEHUA 9YTh CIUIOCHYTH — BepHBIif - IPU3HAR ocesoro
BpallleHNs BCEro «Imapa U3 3Beajy.

I[Iaponue 3Be3JHbIe CKONJEHMA — ONHM U3 CAMBIX JpPeBHUX 006b-
eKTOB Haimuell I'afakTUKH. YCTOHYMBOCTD HX BecbMa BeJHUKa, n oHM
MOIYT CYIEeCTBOBaTby HE pacnafaschk, MWIINOHB JdeT!

Ipagsiit BepxHuit yronm «KsajgpaTas ITeraca, 3Be3na P, ouess 10~
OombiTHa. CoBceM HEaBHO B KATAJOraX NEPeMEHHbIX 3Be3f OHA wuc-
JIach ITepeMeHnHOil 3Be3noit neuwasecrHoro Ttuna. Ceiidac B 3TOT
BOTIPOC BHeCeHa MOJHafg ACHOCTD. Kpacﬂmﬁ TUTaHT ﬁ Tleraca oxasaj-
€Al HenpasuavHoli TMepeMeHHON 3Be3[ol, MeHAMel OJecK B npeje-
Jax or 2™4 no 2™8. Bor BaMm enie OJMH THI 3BE31HO{l mepeMeHHO-
CTH — CAMBI TOMKaNyH, CIOMKHBII, Tak Kak HNKaKAX 3aKOHOMepHO-
creil B uaMmemenusax Oimecka B 9TOM clydae YIOBUTH He YHaerTes.
BoaMosxBO, uTO BsBe3dnax Takoro THna -(KPaCHBIX HeNPaBHIBHAIX
A nepeMeBnmx) HeGonbmue KodebGaHnsi TeMIepaTyphl HOBePXHOCTH
BLISBIBAIOT 3aMeTHEIe M3MeHeHNA NpPO3payHocTH HX atmocdep. Boatuy
OTHOCHTENHHO XOJNOJHBLIX aTMoc(epax ecTs ofiaka M3 OKHCH THTaHa,
ONTUYECKHe CBOHCTBA KOTOPHX (IpO3paYHOCTH) O4eHb TYBCTBHTCNh~
HB Jaske K HeGoxpmiuM xoneGamuam Temmeparypsl. Bupouem, sto
TONLKO IUNOTe3a, MOeT ObITh, M NalleKad OT pealbHOCTH.

"Anpgpomena

Apaberuit acrporoM Ans-Cydu, musmuii 8 X B. H. 3., OnACHIBaeT
«MaJleHbKOe HeGecHOoe OOJMAYKO», JNIETKO PasiHyNMoe B TeMHHE HOYM
BOAM3H 3BE3JH vV CO3BE3NHA Annpomenu B Espone ma mero ofiparu-
au BHUMaHHe Toabko B Hauade XVII B, Cospemennnr Tanuaes u
€ro copaTHUK B IEPBHIX TeNleCKONHMYeCKHX HabmogeHnsax HeGa acTpo-
HoM Cumon Mapmyc B nexaGpe 1612 r. Bnepsbie HanpaBua TelecKon
Ha 91y cTpaHEyI0 HebecHylo TyMaHHOCTE. «fpKocTh ee,— mumer
‘Mapuyc,— BoapacTaer mo Mepe IpubNMIKeHHA K cepenume. Oma no-
XOHuT HA 3a3UKeHHYI0 CBeuy, ecld Ha Hee c\xo'rpe'rb CKBO2b ILIpo-
3PavHYI0 POTOBYIO ILIACTHHKY).

Hecronbko gecaTuaeTnii cnycTs TYMaHHOCTh AHAPOMENH W3yvuaw
:9amyny Tamneit, npyr m yuenux memuroro Huioroma. Ilo ero mme-
NHIO, HeGonbimue TYMaHHbIe OATHA «He YTO HHOE, KaK CBET, mpHXO-
NAINAA H3 HEeM3MEePHMOrOo NPOCTPAHCTBA, HAXONAMEIOCA B cTpamax
aHpa M HANOTHEHHOI'0 CPEAOI0 PABNUTOH M CAMOCBETHILEHCAY.
Jlpyrue penur@osHO HaCTPOeHHEIe aCTPOHOMEI, KaK, Hanpmmep, Jlep-
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XeM, yBepAld, 4YTO0 B 3TOM Mectre «HefecHas XpycrajibHAsi TBEpHbY
HEeCKOJIbKO TOHbINE OGBIYHOTO W MOTOMY OTCIOfia Ha TPEIITHYIO -3eMII0
H3JIMBAaETCH «HEU3PEUeHMBI CBeT» NapcTBUs HeGecHOro,

Bomnpoe 06 uneTuHHOM npupone TymMaEHOCTH AnppoMens He GBI
pemen ¥ B XIX B. Huxro, romeuno, yxe He rosopmi o mpoCReYH-
BaHHHA «TBepau HebecHOM», HO 3aTO IIIM OKUBJEHHbIE CHODHI.O TOM,
COCTOMT ¥ TYMAHHOCTh U3 CBETHIIMXCA Ta30B HJM U3 3pe3fi, HaXO-
RATCA MU OHa 3a IpefelaMH Hauwed 3Be3XHO# CHCTEMBI, MJIU M3 ITOI
TYMaBHOCTH B KOCMHYECKHX okpecrHOcTAx ConHL{a pOKAaeTCA HOBAA
nJIaHeTHafA CHCTEMa. ’ ) - S

"Har u Bcerga B mofoGHBIX cayyaax, cnop ObJI pelmeH JHIOL TOT-
7a, KOria MOABUJINCH HOBbie JOCTATOYHO MOIIHBIE CPeACTBa HCCIeo-
raunsa. B 1924 r. 9asun Xa66xn; nsBecTHBI aMepHKaHCKUI aCTPOHOM,
ra (orocHUMKaxX, NONYYeHHBIX € HOMOIIbIO 2,5-MeTpoBoro pediiex-
10pa obcepsatopum Maymr Buicon, Bnepssie «paspemun» (To ecTh
pasfeqmwit) TyMaEHOCTL AHApPOMe[bl Ha OT/ENbHBe 3Beafbl. Bmepsbie
rIasaM MCCHefOBaTeJNd NpeACTala BejHYeCTBeHHasA 3Be3JHAad CHCTE-
Ma ¢ MIJIHApaMH COJHI, BO3MOKHO, ¢ MHJUIMOHAMH OGUTAEMBIX
nnXaHeT, KOPOYe roBOPA, COCENHAA ralaKTHKA.

Pasnenenue TymaEHOCTH AHAPOME[H Ha OTAENLHBIE 3Be3fsl pe-
mMuIo Boupoc M o6 yaaneHHocTH OF 3eman. Uto Heixp3s GbLTO Cjle-
A8Th JUISL TYMAHHOCTH B IIEJOM, TO OKa3ajioCh CPABHATENLHO JeTrKHM
AeNOM A OTRENBHHX CocraBiasomux ee 3pespy. Hemonnsys gmsmue-
CKHe CBOMCTBA HEKOTODHIX M3 HHX, YNAJOCh YBePeHHO HOKA3aTh, UTO
TYMaunHOCTh AHJApOMeNs! HAaXOAUTCH He BHYTPA Hameil [amakTixy,
& JajleKo 3a ee NpefelaMH, Ha paccToanun (no CoBpeMeHHBIM JaH-
aeM) 520 kome. Tak GeITO HOMOMEHO. HAYAMO BHEZAAAKTUHECKOND:
acTpoHoMuu — ofiHOHK n3 HauGolee GYPHO PUSBUBAIOIMXCH HBIHE OT-
pacaeit Hayxu o neGe. -

" TymammocTs AHApOMENIBI — eIHCTBEHHAA TANlAKTHKA CEBEPHOTO
noxymapusa ne6a, BUIMMas HEBOODY:KeHHHM ria3oM. [e aBesgman
pequunHa 4™,3. B TeMmnsle Hotu 3Ta «TymMaHHam 3Be3sna» BHAHA CO-
BepIIeHHO OTHeTANBO, H [IA TOro, 9To6H OTHICKATH ee Ha Hebe, c-
KIIOUHTENbHAS 30PKOCTEL BOBCe He 06s3aTelbHA, N

. I'masy rymMaHHOCTH mpeiCTaBiseTcd MaJeHLKWM OBANLHBIM CBETH-
DIEMCA OATHBHIKOM ¢ HauGoNbIIHM IIONePeYHUKOM 0%0JN0 '/4 rpagyca
(15"). Ho. 910 nanexo He BCA TYyMAHHOCTh, a TOMBKO HeHTpaIbHan,
caman ApKas ee dacte. Ha xopommx ¢ororpaduax rymammOCTH
AmngpoMes s ropasno KpymHee — ee JauAa Gmmska x 1607, a UINpPH-
na —k 40’ (pme. 40). Huave rosops, ma Taxux cHUMKAaX IO IUIOMa-
Ju TYMagHOCTh NOYTH B 7 pa3 Goibmie NJOmMajM JAYHHOTO aucKal
o u aT0 omATH eme He BCA TyMaHHOCTH. MurpodoTomerp — npudop
JUia M3MepeHHUs NOYEpPHeHuit Ha HeraTMBaX aCTPOHOMHYECKHX 06LEK-
TOB — yNaBIABAET BO3JIEIICTBHE CBOTAa Ha IMYJILCHIO Ja’ke TaM, I/e
rfia3 HOAYEro He BURUT. B npuMeHeHHMH K HeraTHBAM TYMaHHOCTH
AHpoMeNEl OR «pacmupui» H3oGpaskeHHe HTOTO YHHKAILHOrO 005~
CRTA 10 ¢ACTPOHOMHYECKHX» MacmitaboB — 270’ (mau 4°,5) B pamuy
u 240" (4°) B mupmry! 3mauuT, Ha caMoM geme TYMaHHOCTE AHAPO-
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Mens 3aHMMaeT Ha HeGe mromanbs B 14 KBajpaTHHIX TIpPamycoB,
1. e. B 70 pa3 Goapmme moxnoit Jlyms! Byns Hamp raasa cTOAb e
9yBCTBUTENBHBIMH, KaK MHUKPOQOTOMETPHI, TYMaHHOCTDH AmnpoMenst
HmoKasajzach GH Ha He0e BeqMuuHOH ¢ TpeTh Kovma Bombmoir Mep-
peguis! . ' o

Puc. 40. TyManHOCTH AHAPOMEJEL

MocTemennoe «cxo:kgenme Ha HeT», pPa3Ma3aHHOCTD ‘Kpaen-—":
cBOiicTBO Beex radaktuk., OHO 3acTaBiafeT AYMAaTh, 9TO METAJMAKTH-
gecKOe NPOCTPAHCTBO BOBCe He IIYCTO, a HATOAHEHO paspe:eHHeil-
mIeil cpejioit — MEKTATaKTUIEeCKOR nnasmoii. Boofme ecTecTBeHHEee
AYyMaTh, YTO TAJAKTHKA NPEACTAMIAIOT "cobofi yHWIOTHeHHA B TOHR
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BCeoGbeMIAImEl BCeNPORUKalOMIeH MaTepuajibHO# cpejie, KOTopas
CILIOMIb 3anONHAeT HaONIOIaeMyI0 HaMH 4acTh BceleRHO.

‘O6parute BHuMafine u Ha apyroit daxr. Ecam riasy tymaHHOCTH
AHJpoMe[sl IPeficTABIACTCA OBaJbHBIM IATHOM, TO JUIA MHKpOgoTO-
MeTpa OHa IIOYTH mapooﬁpa:—ma 910 cBoiicTBO TyMaHHOCTH AHApO-
Me[bl PONHHUT ee W ¢ Hameit Iamaxrmkofi, ¥ ¢ ApPyrEMm CHMpPAJIbHBI-
MU 3Be37qMbLIMH cucTeMamu, VX niockas qeqennneoﬁpaaﬂax dopma —
TONBKO OOMAaHUMBA# BUAUMOCTL: TouHee, IUIOCKMIZ mucKk obpasyer
JNIIL TJIAaBHAS YacTh 3Be3fk l'alakTuKH. BHaunTeNbHAR e HX 0
COCTaBIAET mapooﬁpasﬁylo «Byadb», BecbMa IIPO3PAYHBIA «IIAp»,
BRJIIOYAIOMUHA B cebf U KBATOPUAILHYIO «YedeBHIY».

M3 BceX WB3BECTHHIX HaM TalaKTHK TYMAaHHOCTh AHIPOMENs H3Y-
yeHa Jyvine Apyrux. Mu 3HaeM Taxkme ImOJPOOHOCTH O CTPOGHUH STO-
TO «3BE3[HOT0 OCTPOBA», KOTODHI® WBBECTHbI, BEPOATHO, AAIEKO He
BCEM ero pasyMHBIM OOHTATeNAM.

TyMaEHOCTb AHJIPOMEJE — UCIONMHCKAd 3Be3[HaA COHpPaIbL ¢
nonepegErKoM B 50 KIC, CIUpalb, KOTOPYI MBI BUAUM He INIAUIMH
n He «c pebpa», a, Tak ckasaTs, BmomoGopora. IIpumepHo Tak xe
BHIINIANMT OTTYNQ, U3 TYMaHHOCTH Aanomenm nama [amaxruxa,
Hamn MuedHBI# DyTh.

CXOHCTBO ABYX ralakTuk Gompmoe. U3 orpOMme uem‘panbﬂmx
mapooGpasHEIX CTYIeHHi OPeNMYyIeCTBEHHO JKENTHIX -KAPAUKOBEIX
3Be3s — Aflep TANaKTHK — BHIXOJAT MCIOJMHCKHE CIUpaleoGpas3Hbie
aBes3j(EBI6 BeTBH. Ha BeJuMKONENHBIX HEJaBHO MONYYEHHHIX I[BETHHIX
dororpadusax TyMaHHOCTH AHApPOMENbl, B OTIHYHE OT KeJITOBATOTO
NeHTPaJdbHOr0 AApa, .ef BETBU BHILMANAT rouxyGosathiMu. Tak
IOJKHO GBITH — B fiApé B OCHOBHOM COCPEROTOYEHB! >KellThle 3Be3Jibl
Tuna Hamero CoaHna, a 34TO CHUIYST, O4YepTAHUA COHPATHHBIX BET-
Bell CO3JAalOTCA TOPAYUME Troiy6oBaTo-GelsiMH 3Be3JaMU-THTaHTAMMU,

B TymMaHEOCTH AHApPOMe[Hl BCIBIXUBAKOT HOBLle 3BE3JIBi, I€PUO/IU-
YeCKU «IMOIMUIMBAIOT» MHOTOYHEJIECHHbIE D;ecbeup;bl, HeCOMHEHHO; eCThb
U Opyrue 3HAKOMble HaM KIAacchl mepeMeHHBIX 3Be3f. B 1885 r. ram
Ja;e BCOBIXHYJIa CBEPXHOBasg 3Be3Ja, Ha KOpOTKI/Iﬁ CPORK CHABIIAS
MOYTH CTOIb e APKO, KaK MIIIMapPAsl 3BE3J 9TON rajlakTuxu!

Bryrpn TymamHOCTM AHApOMeNs! M BOKDYT Hee HaiifeH® oxoxo
170 mapoBEIX 3Be3JHHX CKOIUIeHHil, OYeHb IOXOKHMX HA NPHHAJIE-
skamue Hamed TadakTuke aHagormumsle o0beKThl. EcTh B cocenneit
TajlakTOKe H PACCesHHLl® 3Be3JHbe CKOIIEHHsA, M Ta3oBLie TyMaH-
HOCTH, O 00JaKa Menbuaiimeit TBepHoil Kocmmueckoii meuiu. Ilocmen-
HUMH BhI3BaHBI MHOTOYHC/ICHHBIE T@MHBIE (HPOBAJH» Ha o6meM cee-
TAmeMca 3Be3fHOM (oHe, Xopomio pastanbIe Ha @OTocHuMKax
TYMaHHOCTH An;u;pomep;m
‘ HKax u » mameit sBeafmoit cucreme, 3Be3fsl TyMamHOCTH AHJpPO-
Menipt ofpamaoTca BOKDYT ee sfpa. P{orna TOBOPAT O Bpaljenun
1oRo0HOH raTaKTHKY, He CIeAyeT HOHNMATh BTOT TEPMHMH 4Yepecuyp
yunpomesHo, [alaKkTHKH, - HOfoOHKe TYMaHHOCTH AHApPOMeXs, He
BpamalOTCH KaKk efEHOe Iexoe, HapuMmep, Kak maTeOHHAS MIACTUH-
Ka:; OgHaxo Helb3f NBH/KCHEE 8Be3]] HONHOCTHI0 YyHOXoGIATH H [BU-
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skernio nuader Commeunoir cuctemsi. J{eficTBHTeIBHOCTh HAXOMUTCA
Meay STHMHM [BYMA KpPalHOCTAMMU — BPaljeHMEM TBEPAOTO Texa M
«KemnepoBckuM» ofpamenvem miamer. B lamaxrtuke yrioBas cKo-
pocTh BpaleHMA yOBIBaeT C yBeJMd4eHHEeM pacCTOAHHA OT HeHTPa,
HO MepjueHHee, geM 1m0 saxonaM Hemrepa. Takosa jums ofmas xap-
THHA BPAaNIeHMA CHAPAJbHBIX TaJaKTHK. [leTaau jXe ee OYeHB CIOIK-
Mbl ¥ 10 KOHIA He BLIACHEHEI.

Bo3Mo:kHO, YTO BOKDYT HEKOTOPHIX 3Be3J TyMaHHOCTH AHJpoMme-
npl obpamiaioTcd HaceleHHble Da3yMHHIMH CYI{eCTBAMH IITaHETHI,—
B 9TOM, B YaCTHOCTH, Hac yGerxnaer ofmine B Heil 3Bes] THIA HAmIe-
‘ro ConEna. Ecam TaM CyimecTBYIOT OYari IUBUJIH3aHuiA, TO, BepOAT-
HO, OHMf COCPEROTOYeHbHl B AApe TYMAHHOCTH, COCTOAIIeM M3 COJHIe-
noae6usix 3Be3f. Cpefane pacCTOAHMA MeKLY OTHeAbHBIMH 3Be3JiaMi
3/1ecb TOpasg0 MeHbIlle, YeM B BeTBAX, H, 9T0 obmerdaer cBA3bL IUBU-
nuzanuit. Kro snaer, 6bITh MOMeT, pasyMHBe ofuTaTeNu AAPA TyMan-
HocTH AHHApOMeBl AABHO YiKe co3laiu To Beimkoe KOJbIO KoCcMHue-
CKOFO COAPY?KECTBA, O KOTOPOM TAK APKO PACCKAsal B «TymannocTi
AngpoMensi» Hall U3BECTHHIA mucaTexs W ydeHsi M. A. Edpemos?

TyMana0oeTh AHJPOMe/H OKpYeHa CBUTOH M3 TeTHIpeX. FOpasuo
MeHBIIMX B8Be3fHBIX cHcTeM. [JaBHag W3 HHX, . 3JIMNTAYECKas Tra-
maxtura M 32, 6sima orkpeita eme B XVIII B. Ona Bugna B Goan-
ntoit mKonsusli pedppaxrep. Ee nonepeunur Gxusox x 0,8 rnc, a Ha-
CeleHHe COCTOMT IpHMepHO W3 Muiaamapfa 3pesp. Croib ke Mano-
uNCAeHHO HaceleHHme u Apyroii kapnuxosoit ramaktuxm NGC 205,
.X@TA Ie pasmepaM oHa BjBoe Gompmre nepnofi. Iloxoxm Ha HuUX M
OCTAJbHbBIE fBA CIYTHUKA, OTKpPEIThe TOabKo B 1944 r. Pagom c atu-
MU KPOHICYHHIMH 3Be3[HBIMH CMCTEMAMH TYMAaHHOCTH AHJDOMeJsl M
pam Mrewsnii ITyrs mpocro memoauusr. Brnpouem, ato oGeroAaTenscr-
BO He M@MKeT CAYKUTL OCHOBAHMEM JIA CaMOJOBOJBCTBA, TaK Kak
KOJIMYeCTBO YKe M3BECTHHIX HAM THTAHTCKAX TaJaKTHK HCUMCISAETCA
MHOTHMH MIULTHOHAMH. : . :
) Tlo HeKOTOPHIM HefaBHHUM olieHKaM paccrosnue no M 31 sa camom
nene Goxpime, WeM AyMamu A0 cuXx mop, m cocrasiaser 630000 mc.
Eciuz #ro Tak, T0 TYMaHHOCTb ABJpOMe[sI —BeWMYaimasn u3
U3BOCTHRIX HaM rajakTuk. Ee nomepeunuk Gaumsok kK 90 kme, uro
BTpoe Gonpmue AuaMerpa Hamei razaxtuiu! )

Eme Xa661 3aMeTHsl BHYTpU OTPOMHOTO, HIAPOBHEHOrO LEHTPalb~
HOTO AApPA TYMAHHOCTH AHJpPOMefn MajeHbKOe AJPBINIKO, MM
Kepn. BuriagaT KepH Kak KpacHopaTas spespouka 137,2. llo cy-
mecTBy e kepr M 31 moxox Ha MCHONMHCKOe ¥ OYeHb ILIOTHO®
[IapoBoe 3Be3[{HOe CKOIUIeHHE [HaMeTpPoM 14 c¢B. et U Maccou, B He-
cxonbKo coTeH pa3 mpesocxonameir Maccy Commma. Hepr Bpamaercs
BOKDYT OCH, 3aBepuIaf IIONHBEIE 00opor NpEMepHO 3a 300000 ner.
Jlw6onmrro, 4TO KepHOM ofnamaeT W OJMH H3 IVABHBIX CHOYTHUKOB
M 31 — ranaxrara NGC 205. Ects KepH & B- [pYyroM CHYTHHKEe Ty-
MauHOCTH AHJpoMmensi — razaktuxke M 32.

Io-BuguMOMYy, KepHHI — HeoTheMjeMad JeTalb CTPYKTYpPH MHO-
X 8Be3fHHX cucTeM. B Hameii T'asakTiKe TaxiKe HAIIH KepH fna-
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MeTPOM OKOJO TPeX CBETOBEHIX JieT, B LeHTPe KOTOpOro ecTb eue oJgHO
caMoe MaJNeHbKOe MAPHINIKO, BHINUIAsALIES KAaK OueHb APKHA TOUeT- -
HHET 3Be3000pas3HElii 00beKT. . ’

Tlpupona KepHOB HescHa. BO3MOKHO, 9TO UMEHHO OHH cIysKaT
FIABHBIM HCTOUHHKOM ,aKTHBHOCTH fAfep Tadakruku. Y Hamelt Ta--
JAKTHKE T4 AKTHBHOCTH ciabas: M3 ee Ajpa BhITeKaloT ofiaka BO-
“noposa co cxopocTbio oxono 150 xM/c, 1O B HEGOJBIIOM KOIUIECTBO
(opuMepro opmma Macca Conmna 3a rox!). B ramakrukax Ceitdpepra n
' APYr¥X IeKyJIAPHBIX 3BO3HHIX CHCTeMaX aKTHBHOCTH fNEp (a Moxer
GBITH, UMEHHO KeDHOB?) HECPABHEHHO BBIIIE. '

B cosBeaguu AHApOME[Ibl €CTh emle ONUH saMevaTelbLHBIH 06+
eKT — TpOliHAs 3Be3fa Y, HaspaHHAA apabCKUMH acTPOHOMAMU MMe-
mem Amamak. I'MaBHAf, KeaTas ¢ ODaHMKeBHIM OTTeHKOM 3pesna 2™
nveer Ha paccrosamu 10”7 coyTEmk 5™. COyTHMK — ropsadas. rouy-
GoBaTas 3BeaNa — B CBOI0 Ouepefib COCTOMT U3 [BYX 3Be3ll, pasfe-.
menmmix paccrogmmem B 07,3. 9ra mapa, HecomMHeHHO, uU3MIECKH
B3aHMOCBA3aHA — B Heil JaBHO yiKe OGHapyseHo op6uranbHOe fBU-
smenne ¢ mepuomoM B 56 ser. PasfenuTs ee B IIKOJAbHbIE TJECKOITBI
He yJacTca, HO 3aTO HepBasd Iapa PEKOMEHAYeTCA Kak Kpacupas
JBOHAA 3Be3fa C PesKo BHIpaeHHBIMH (I, KOHe4HO, yCHIeHHBIMU
Pusuonoruueckumu dadpdexTamMn) pasIHuMAME B IBeTe KOMIOHEHTOB.
BecnMa BO3MOMKHO, UTO ¥ 3Ta mapa — ()U3MTeCcKas, HO -3aMeTUTEL Op-
6uTanbHOe JBUAKEHHe IIOKA He YAAXOCh. . _

3nesna Anamar M ee JBOHHON CHYTHAK BeChMa JaJeKH OT 3eMim.
Hac paagensier 125 mc. o

Nnrepecra asesfa o AHApOMefsl. JTO — IepeMeHHas HEH3BECT-
HoTo TuTa, MeHsmOmas Greck B mpepetax-or 3™,5 mo 4™0. Cynsn mo
cIOeKTpy, 0 AHAPOMEIH COCTOMT U3 ABYX rOpAYNX 3Be3, KpysHalmqux-
. cs1 .BOKpYT o0lero HeHTpa MAacc ¢ IepHOMIoM, GIM3KUM K DOJXYTOpa
CYyTKaM,

ITepceit

Ha crapummbix 3Be3nmbix Kaprax Ilepceil maofpaiem B BOMHCT-
BOHHON mo3e. B NpaBoii pyKe OH JeP/KAT BHICOKO 3aHeCeHHBIA Med,
a B JeBoil — crpammyio roaosy Menyss Habmopas He6o, apals B
CpefHEe BEKAa 3aMETHJM, YTO OAWH ria3 Megysbl 3acThLl H HEMNOJ-
BIkeH, a BTODOM... BpeMsa of Bpemer: mogmurmpaer! Ilopa:xemmste,
OHHN HasBaju MErawomuii raas Menysu (om ke — 3Besna P cosmespus
Ilepces) «IBABOIOM» MM NO-aPaGCKE «AATONEMY.. o

B Esppome Ha NepeMeHHOCTh AJTONA BHEPBEIe 0OPaTHI BEHMA-
uue eme B 1667 r. HTATLAHCKHIA ACTPOHOM M MaTeMATHK Momnranapu,
Emy, mpaBna, He YAal0Ch BHIACHUTh 3aKOHOMEDHOCTH U3MeHEHHs
6mecka Anrons. Cpenan ato yme maBectHbii maM [xom I'yapaiix.
C 1782 mno 1783 r. 0H KaKAYI0 ACHYI HOYb ONEHMBAI GIeck AJroy
7A, 4 eMy YAAJ0oCh YCTAHOBHTh CTPOIYI HEPUOJUYHOCTDH.B «IIOAMH-
ruBaHuHy riasza Memyssl, L - .

-
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Ha oporsskeHAm ABYX ¢ MOJMOBUMHOK CYTOK AJroas coxpassieT He-
waMennanM croil Gieck ase3msr 2™,2. Ho motoM B npofofiikerme ImO4TH
nemATH uacos GmecK ero BHawale yMeHbmaeTca mo 3™,5, a saTeM
CHOBa BO3pacTaeT [0 IpPe)KHEr0 sHAYeHUAd. Hpomemyrox Bpemenn
MOy ABYMA IOCHe[0BATeJbHHIMH MUHWMyMaMn GlecKa 9To#t mepe-
"MeHHO# Giausok K, 2 cyTkaMm 21 gacy (10 coBpeMeHHHIM JaHHEIM, He-
puop Axrona paseH 2cyrtkaMm 20uacam 49 mummyram 02,50 cexympmsi).

T'ynpaiix oTum He orpammumiaca. OB Jald COBEPMIEHHO HPABHIB-
noe o0bscHeHme mepeMenHoctH Adsrons: «Ecau 6m me 6rumo eme
CTUIMIKOM PAaHO,— MUINET OH,— BHICKA3BIBATH .COOGpaenus 0 IPHIH-
HaX IepeMeHHOCTH, A Mor Omnl npenlgonommn CYIIeCTBOBAHEE

. v OJIBIIIOTO TeJa, Bpamaniie-.
g 3,0 — ﬁ 5,0 Yacs!  pocs BOKpYT AJNroas...».

' OKono” BYXCOT Jer re-
 HHaabHaA gorajgka lyppaii-
Ka ocraBajach Jumb TUIO-
tesoit. Ho B 1889 r. B
cnexkTpe Auxrons 6buim 3a-
o MEeYeHH NIepUOHIECKUe cMe-
Lonrye IDeHUsA CIEeKTPAJLHBIX JH-
40 45 50 HUil, OpUYeM TEePHO] 3THX
' ’ Past CMeINeHui# B TOYHOCTH pa-
Prc. 41. CxeMa mamemenms Gmecka Axrons. BeH Iepuoxy H3MeHeHHs
61ecra. Tem cameiM ObLIO
OKOHIATENBHO JOKA3aHO, YTO AJroidb — CIIeKTpAJbHO-JBOHHAsA 3BE3[a,
a_xoneGamma Onecka BBIBBAHBI nepnonnqecunM 3aTMEHWEeM CIyTHU-
KOM TIABHOH 3Be3JHL.

Anroas — nepsas saTMeHHo-nepeMeHuaﬂ a3Be3fa, 06HapymeHHaﬂ
gexoBekoM. CeliTac TaKOro THUa 3Be3 M3BeCTHO GoJiee yeThipex Thi-
¢s14. Briosime ecrecTBeHHO, UTO U3 HHUX Jyd4lle APYTHX H3Y4eH ANroJab.
Mmu ssaem 06 2Toi1 3Besge MHOTO JIOGOOBITHOTO.

Ha pme. 41 npepcrasnena kpuBasg H3MeHEHHA ONeCKa «IbABOIDL-
cxoit» 3sesnbl. JlIst HENOCBAMEHHOr0 B TOHKOCTH "aCTPOHOMHYECKHMX
‘HCCIeNOBaHMI OHA MAJIO O UeM pacckaser. AcTpoHOMY e OHA mpef-
cTaBiifeTcsa HeOOHYailHO KPaCcHOPEIHBOM.

Brl, nanpnmep, saMeuaere, 4YTO MEKAY [ABYMA TIABHEIMA MUHEMY-
MaMu «rnyﬁunou» 8 1™,27, ectp ropasgo Golee MeNKHil BTOPUYHbLI
maEuMyM. [asa rnasa or Heomyrtum (ero «rayGuma» Bcero 0™,06),
HO COBPeMEHHEIMH MeTOJaMu acTpodOoTOMEeTpUH BTOPWYHBIA MHHU-
MyM ® oﬁnapymen, H OpOMepes. Ho ecam om ecTh, 3HAYMT, CHYTHUK
ANrosa He COBCEM TeMHEIN, a cBeTAINMiACH JImmb MeHee fIPKO, YCM
riaBHasg sBeafla. Tora Ha KpuBO# wu3MeHeHms G6iecKa - oTpassTcs
o0a saTMeHMs: W KOIAa TJIABHAA 3Be3Ja 3aKPHITa YACTHIHO CHYTHH-
xom (rmaBEsli MUHEMYM), B KOrZa caM CIYTHHK 3aXOJHT 3a TIaB-
HYIO 8Be3Ny’ (BTopnqnmn muaamyM). Y1 B ToMm, w B fpyrom caywasx,
npaBfia, B .pas3Hoil cremeHH, o0mmit GrecK CHCTeMH yMeHbHIAETCH.

Bemorputecs BEmMatensHee B puce. 41. Ot riaasHOTO N0 BTOpHMU-
HOrO MEHEMYyMa H oOpaTrHo Gieck AJrols HECKOIBKO MEHFETCA:
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KpuBas Grecka CHaMaNa WeT BBEDX, a MOTOM, MoCJIe BTOPUYHOTO MU-
HAMYMa,— BHA3: OTOT TOHKUH oppexT HazmBaeTcs «dPPHeRTOM da-
sey. [la, amazorua c¢ (asaMmu Jlymnl mim, emle mojnee, ¢ (asamu
BHYTPeHHEX IUIAHET 3/ieCh HAIUIO. Tnapuas sBesna ocsemaer Gosee
_TeMHbIl CHYTHUK, 1 Ha HeM (HECMOTPA HA €ro cBeuenne!) BO3HMKAKT
HelpepHBEO  MEHAIOIKECH dasnl. Ws-3a aToro, CTrporo roBopH, .He-

NPePHBHO MeHAeTCA U GrecK Aunrons. -

OrpaEnYeHHEIe PAMKH 9TOH KHUIH He [03BONAIOT HAaM OCTAHO-
BUTHCA Ha APYrux TOHKUX 3derTax, OTPARAIIMUXCA B KpuBoOil u3-
MeHeHusa OnecKa 3aTMeHHBIX mepeMeHHBIX *), 3aMeTUM JHUIIE, €GTO
s 3Bead Tuna AJFONsS YAAeTCs OmpefieluTh He TOJLKO opouTEl KOM-
[IOHEHTOB, HO W WX PasMephl, Maccy, INIOTHOCTE ‘M MHOTHE Apyrue
cBoficTBa. BoT, HampuMep, Tolbko Hexotopuie poppobHOCTH 06 Au-
roe: TaBHAS 3Be3fa — roixyGosaTo-Geislit TMTaBT ¢ . TeMIepaTypoi
noBepxHOCTH OKONO 15 000°. Ee monepeurnk pasexn 5800000 rm
(y Commna — 1391000 km). CoyrBEHK HECKOABKO MEHBINE (mmamMerp
oKONO 4 Mam. kM) u xomoaHee. Ho 10 — camas HacTOAIAA RKEITO
paTas 3Be3ia C TeMIepaTypoil HOBEPXHOCTH OKOJXO 7000°, uro Ha
1000° ropsAuee TeMIepaTypPhl IMOBEPXHOCTY pamero Coxmna. Hempas-
fa Jm, TOpPasUTedbHO, 4TO Ha TaKoil OCTeNnTelNbHOll IOBEPXHOCTH
nposasiaserca «dPdexT dassi»? . s

Ofpatnre BHEMaHMe U Ha HPYroi daxT:. pasHHIa TeMIepaTyp
‘B HBCKOJIBKO THICAY TPAJycoB BIOIHE AOCTATOUHA JUIA CO3JAHUSA TAKO-
ro «adiperTa BaTMEHUs», KOTOPHIT JETKO o6HapyKuBaeTcA JaKe
riasoM, 6e3 Kakux-au00 JOMOIHHTENLHBIX doToMeTPUUECKHX | IIpU-
Gopos. ' o '

. PaccrosHme Mey IedTpoM Aaroia m ero Gonee XOJNOZHOTO
cyTHuKa coctaBiger moutu 40 400000 M (gas cpaBHEHHA HAIIOM-
HUM 9NTATEN0, 9T0 pajuyc opéutsl Mepxypus GaIM30K K D8 MIH. KM).
OpGura CIyTHHKA OTHOCHUTENLHO TIABHOI 3Be3[bl M KOMIIOHEeHTEHL.
cucTemsl (CpaBBEMTENBHO .C ComaneM) u306paskenst Ha puc. 41.

‘C nmoMmowpl0 0000IeHHOTO 3aKOHA Hemrepa BBIMHCIEHBl MAaCChl
oGenx 3Beay. COYTHUK mMeeT Tarylo jKe Maccy, Kak Coname, a riaB-
Has sBeaia — B 4,6 pasa maccuBEee. Ul Ta m apyras 3Besfia BechbMa
paspesensl. CpefaUe IIOTHOCTH Anrona m ero cmyTHuKa (mo oTHO-
menmio  cpejHeit mrorHoctn ComHIIA, HPUHATOM 32 eflEHUIY) paB-
ms1 coorsercreenno 0,07 u 0,04. , ,

JlasHO ye GbiIO TOAMEYEHO, UTO MePHON M3MeHeHud 6necka Ai-
rofns HemocTosHeH, MeHsfeTca OH XoTA # B He(oabmHUX Ipefelax,
HO TOBOJABLHO CIOKHEIM 06pasoM. TOJbKO HeaBHO YCTAHOBNIEHA IpU-
YWHA BTOCO0 ABICHMA: OKA3HIBAeTCH, YAMBUTENbHAA (/BABOJIBCKAA)
3Be3ja He jBoitHas, a Tpoiimaal ¥V ANTONMN ecTh ellle OfuH, Golee
flanexuil CIyTHUK, 3aBepmawiuuit 060pOT BOKPYT TJIaBHOA 3BE3HBI
sa 1,87 semuoro roxa. llmockocTs ero OpOUTH PACIONOKEeHa TaK, ITO

*) IlopnpoGmee cM. B kKH: Ilapemaro II. . u. Kykapxunr B. B.
IlepeMeEHbIE 3BE3[Ibl H HX gabmonenua.— M.: Tocrexmanmar, 1948 = Hece-
suy B. II. llepeMenHsIe 3BE3/I B HX maGmionenue.— M.: Hayxa, 1980.
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8aTMEHHUI OH He Bw3siBaer. Ho B memskemmm Auxrons H ero moepsoro
COYTHHKa BTOpPOil CNYTHMK BHI3LIBaeT BOBMYIIEHNsA, KOTOPble H CKa-
3LIBAIOTCA B KoJcOaHMAX mepuona. BoT kak HeoGbluen NOAMMTHBAIO- .
M rias Menyau—cnempanbno—'rpoﬁaaa N 3aTMEeHHO-NepeMeHHAYN -
aBe3fna Aaxronb, paccroamume or Conmua 0 KOTOpO# cocraBag-
er 32 ne. ' . "

U3 apkux nepeMeHHEIX cosBe3nun Ilepcea ynomsmem eme 3Be3qy
p. ITa KpacHas - xomaogHAas 3Be3lla — MOJYNPaBUIbLHASA NepeMeHHad.

Prc. 42, Pacceannnie apeaganie ckonmenun x u h Ilepces.

‘Biieck ee womeGaercs B mpememax or 3™2 no 3",8. loponbHO ueTko
HaMmedaerc Hepuox B 33—35 CyTOK, Ha KOTOpHIA, ORITH MOKET, Ha-
KIaJbIBAIOTCA J0JATONEpHOAnYecKne KoaeGaunus 6lecka ¢ mepuonoM
oroao 1100 nmeii. .

Ha noxnytn mesny ssesnamu o Ilepces m 8§ Kaccuomen maxo-
JBTCA ONHO M3 KpacuBedIlNX pACCEAHHBLIX 3Be3THAIX CKOIICHHIL.
I'mas spech BuAMT DpOMOJNroBaTOE, HENPABHIBLHHIX OUYEPTAHMIL CBOT-
mo0e mATHBIKO. HanpaspTe clofa Tedeckon m mpu MajgoMm yBenmue-
HUM Bbl YBUMUTe HA3YMATeNbHBIA IO KpacoTe poit 3Be3n. CorHR
NCKPAIAXCA TOYeK GeCIOPANOYHO YCOHmBAIOT 10Jde 3PEHHS TelecKoma.
Cpasy BHAHO, YTO CKOINIeHWe ABOHOe, B HeM ecTb NBa OeATpa Cry-
menua 3Besn. IloaToMy oHO m o6oaHauaeTcs ‘IByMA GyKBaMu:
x 7 h Tfepces (puc. 42). ,
~ - Xora 06a CKOIIEHUA RAXKYTCH OAWHAKOBO YA3JIIeHHHIMHA 0T 3eM-
|, Ha caMoM. nene 3To. He Tak. [lo cxomrenmma h 1900 mnc, mo cxom-
nerusn x 2000 nc. JlmmeiiHEle HONepeYHHKE WX MOYTH OXUHAKOBEL
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y h 17 me, y ¥ — 14 ne. V3 apkux pacceAHHBIX 3Be3AHBLIX CKOIIe-
HUHl 3TH JABa — caMbie MHOTOYUCHeHHble. B cxonienue h Bxomur
oxono 300 sBe3n, B cxkounenme y — oxono 200. Hax yxite oTrmeuainocs,
3Be3HBI® CKOIVIEHHA MNpPefCTaBIAIOT co0oll He ciayvaiiHO BcTpeTHB-
muecs B OrPAHUYEHHON 06GIACTH NPOCTpaHCTBA rpynnsl 3Be3f (Bepo-
ATHOCTh HOAO0GHOro coGniTHA GAM3KA, K HYIIO), a COOOHIECTBO O00BeK-
TOB, 06Pas3oBaBLINXCH COBMECTHO N3 KaKUuX-TO noanea;mmx dopm
MaTepud.

NasecTHriii coBeTcKuit acTpoHOM aKaf,. B A. Ambapuymsan eme
B 1947 r. norasay, 4yTO HEKOTOpHE U3 3Be3JHHWX I'PYMIN, TAK Ha3bIBae-
Mble 36e30nble accoyuayul*), MMEOT B KOCMHYECKHX MacmTabax
OYéHL MAJHI BO3pacT, TO €CTh, HHAYE TFOBOPA, UTO HPOLECC 3BE3/0-
00pa3oBaEuA NPOJOIKAETCA U B HACTOAIIYIO BUOXY. -

3aMedareabHO, 9T0 Kak pa3 cxowienua ¥ u h Ilepces asasmorcsa
" IeHTPAAbHOH 4YacThio, CBOCOOPasHMM «HAAPOM».OXHOH w3 Hamboxee
H3BECTHHIX 3BE3JHHIX acconparuid. B KocMMYeCKMX OKPeCTHOCTAX
9TUX CHOMNEHM{ HA pacCTOAHUAX, AOXOAAIIMX A0 NECATKa auaMmer-
pOB KAaKJOr0 H3 HHX, OTRPHITO cpaBHMTeasno MHOro (75) ceepxru-
TaHTCKUX ropaumx 3Be3[. Takwe 3Beannl BooOuie penKocTh, a 06nend-
HEHAe WX B CPaBHATEJIbEO HeGONbIOM ofbeMe NpPOCTPaHCTBA HUKAK .
He MOKeT cuMTaThcA urpoil caygas. Cimyvaitmas Berpeua 75 3Besg
B 3TOM MecTe Haillero 3Be3gHOr0 TOpOXa ¢ ero HacejeHHeM B
150 MrITHADHOB CONHI[ CTONH e HEBEPOATHA, KAK CIyuaiiHas OXHO-
BpeMeHHad BCTpe4a 70 3HAKOMBIX Ha yaunax MOCKBHL Wam [pyroro
nonoGHOrO roposa.

3mauur, accomumanna B Ilepcee (Kaw m apyrume 3BE3NHBIE ACCO-
uuauuu)—am rpynna cosMecTHO ofpasoBaBmmuxcA 3Besn. Ecuu
accolMamusA COCTONT B OCHOBHOM H3 . CBEPXTHTAHTCKUX O4YeHb rOpPs-
uux 3Be3[], oHa HasmBaerca O-accouuanmeit., [us O-accommammii xa-
PAKTEPHO, 4TO. B CBOEM COCTaBeé OHHM HUMEKOT ONHO HJIH HECKOJbKO
«Apgep», NpAYeM pOJb. NOCAESHHX YacTO WCHOAHAKT pacCceAHHEI®
3B€3[IHBIe CHOIUICHIIA H3 TrOpPAYHAX 3Be]Jl. Kaxr pa3 TakKHMH «TOpAYMH-
Mu» ckomlenuaMn p asagiorea ¥, U h ITepces. B Ilepcee ecth empe
onna O-acconmuarus, rpynnupyOINAancs BOKPYT CBEPXIHTAHTCKOH ro-
paueil sBeanst {. B cocraB accommanumm BXOZUT M caMa 3Ta 3Be3fa,
u Hefombmoe paccesnHOe 3BeagHOE | CKOILIeHHe, pacnonomemioe
s801A3E 3TOH 3BE3HIBL. '

Bropaa O-acconmanusa s IIepcee, unn Ilepceit 11, rar ee ycaosno
00603Ha9a0T, MaJTOYNCIeHHee nepBoit. B mee BxomAT Bcero 12 amesn,
B TOM uHCIe M OYeHb ropadas Gexas ssesga § (TeMHepaTypa ee mo-
sepxHocTn Onmaxa K 30000°). Vs smesnmeix acconmanuii —aTo ca-
masn Gauskan, Paccrosmuwe mo mee Bcero 290 mc. Pasmepmt (B kap-
TuHHEOK mIockocTH) 50 me X 30 e,

*) 3BesfHBIME ACCONHALAAMHA HABKHBAIOTCA TrpPYOOLl OTHOCHTENLHO O6iama-~
xo (10—100 uc) pacmoiOeHEWX 8Be3] OAHOI0 M TOIO K@ cpannnre.m.no
peAKoro THOR,
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B 1953 r. romnanpmckuii actpoEoM bBiaay OTKpHLI, 9TO 3Be3JHI,
cocraBagioume accouuanuio Ilepceit I1, pasGeraworcs BO Bce cTopo-
UH OT ee IeHTpaibHO# wacTu. Ilocmorpure Ha puc. 43. 3gech mora-
sama accoumanusa Ilepceir 1. HampaBnenue jaBm:keHuii 3Besf yRaza-
110 CTpPeIKaMH, a JJIMHA 9TUX CTPENOK COOTBETCTBYeT IIYTH, KOTODHIi
mpoiixyT a1 3Be3usl Ha Hebe 3a Ommmaiimme 500 000 mer. :
, Ilo ounenxe Bmaay, cpemHss-CKOPOCTH PACIHIHPEHUA ACCONMALMH
Tlepceit II 6auska ® 12 uM/c. Ho Torja HeTpysHO NOACYHMTATH, 4TO

Puc. 43. 3sesnsas accouﬁaum{ Ilepceit I1.

1,3 Muunona JeT Ha3aJ 3Be3/Ibl accoLUalUu OBUIM COCPEIOTOYEHH B
OYeHb MaJOM, NPAKTHYECKH B <«TOYEYHOM» oObeMe mpocTpamcTBa.
Unave rosops, acconmanua llepceit 11 BosHukIa IpUMEPHO 1,3 mua-
auoma Jger Hazaf. Jlua aBesn 9To cpoK oveHs Maublif. FHeam cuurarto,
UTO TPOJOIKUTENHHOCTh JKUBHU 3Be3J M3MepAeTCA MeCATKaMU MUJ-
auapaos Jder, To sBesusr accoumanuu llepceit 11 — Gyxsanbro HOBO-
poKeHHBle MiuafeHubl. B Macmrabe cpeimeil NPOJOIKHUTENLHOCTU
gesjoBeueckoii usru (70 mxer) Bospact 3Be3/[ ACCOLMALUH COOTBET~
CTBYeT BO3PACTY OJHONHEBHOro Miamenual =

HanpasbTe GuUHOKJID HA BTOT yYacToK HeOa, IIOCMOTpI/ITe Ha 9TH
He[aBHO BosHukuIne 3Be3fbi! Mbpl He BUANM HU B OJUH TeJIECKON TexX
TeJ, KOTOpble MOIIM Obl CYMTATHCA «PORUTENAMM» 3Be3THBIX acco-
nuanuit. Axag. B. A, AMOaprnyMsaH NpHBOAUT cepbe3HBIe apTyMeHTBI
B IOAB3Y 'TOr0, UTO BTH IOKa HeBeJOMble U He HalmiojaeMbie HaMK
«J103BE3JIHBIE TejIa» NPU MAJBIX pa3Mepax ROJKHBI 06JafaTh KOJIOC~
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CATTbHEIMH 3alacaMy HEePrHu U JYJOBHIIHOK IUIOTHOCTHIO. Ilo Hexo-
TOPHIM pacueTaM KYCOUeK «[03Be3JIHOTO BellecTBa» 00HLeMoM ¢ Gyia-
BOYHYI0O TOJOBKY MOJNKeH HMeTh Maccy B cOTHH Teicad TomH! Bot
Karkue HeoOLIYHBIe O0BEKTHI, OBITL MOKeT, TaHT B cefe coO3Be3que
Hepcea *),

AN

Osen

\

CosBeague OBHa Gémmo nHTepecEmME o0bexkTamMu. Ho u amecs
€CThL HedTo, 6e3yCIOBHO, 3aCJIy;KMBAKOINEe BHAMAHMAA,

Insa cossesgua OBHa xapaxTepHa Tpoiika 3Be3g «, B, ¥, BHIINA-
0maAcd Ha OKpy;kalomeM, GefHOM ApPKUMHU 3Be3gamu goHe. 3Besna
¥ — dusnueckas ABoitHas 3Beana. OGe cocTaBIAKINNE IOXOMKHA APYT
Ha Jipyra. 91o — roprue Gemo-ronybbie 3Be3qpl ¢ TeMIepaTypoi mo-
BepxHOCTH oKono 11000°. YrioBoe paccToAHNe MeMKIY HHMH PaBHO
8”, m moromy aTa mapa — Jerkuii oO6BEKT Jarke A ITKOJBHBIX
TeJECKOIOB. )

ITpumeuarensso, aro Y OBHa — 1epBas o0HApYKeHHasA B Teje-
cxon ppoitmas 3sesga. OTKpeLT ee mABoiicTBeHHOCTH eme B 1664 1.
sHaMeHuTHl pusnk Pobepr I'yk. JlioGomsirHa ero 3apuch TO 3TOMY
noBomy: «fl samerma, 4TO OHa COCTOMT M3 ABYX MAJEHBKAX 3Be3[,
odens Gmmakux Messngy coboro. IlomoGroro smienus a HM pasy elle
He 3aMedal Ha BceM HeGe».

Wurepecua Tarike aBofiHasm 3Be3fa A OBHa COCTOATAA W3 3Bea3[

5™ u T™, paspeineHHBIX IPOMeKYTKOM B 387 . C 1781 I., KOTAa Bmep-

Bble GBLIO M3MEPEHO B3aMMHOE pPaCHONOMKeHHe HTUX 3Be3][, OHU OCTa-
JOTCSA HENOABHMKHBIMM OfHA oTHOocUTenbHO Apyroii. Ho oGe omm merar
B IpOCTpPAHCTBE B ONHOM HATIPABJEHHE U ¢ ONHOM CKOPOCTHIO, UTO
BpsAJ M ABJAETCA MPOCTHIM COBHafeHWeM. B Takux ciayJasx OpuHA-
TO CUMTATh, YTO OpPOUTAILHOE [BH}KeHHe 3Be3[ He3aMeTHO n3-3a KO-
JIocCanbHOM TPOMOKUTENBHOCTH Nepuofa obpamenns.

Tpeyrontbaur

B sroM MaleHLKOM cO3Be3qu¥, HacUMTHIBAIOmMeM Bcero 15 Bumpm-
MBIX HEBOODYJKeHHBIM IIIa30M 3Be3/l, BHIHA OJHA W3 CAMBIX OMM3KHX
¥ HaM u. HauGonee mayueHmsrX ramaktur (M 33). Mckarh ee mysmuo
npaBee o TpeyroJdbHMKA B HAOPaBAeHWH HOYTH K § AHJpOMesl —
aBesne Mupax (puc. 44).

IMpeaymnpennaem unratens, uro raxaktary M 33 ysmpers memer-
xo. XoTa mociae TYMaHHOCTH AHIpOMeIbl STO caMasi SIpKasg TaJlaKTH-
xa (ee cyMmapHBf «wHTerpaibHBI» ONecK paBeH OIeCKy 3Be3[nl
6™,2), mosepxmocrHas sprocTe M 33 Mana m Habmiogate ee cTOHT
TONBKO B CAMEIE TEMHBI® 3Be3IHEIE HOUIL

") Tloppobree cM. B kH.: TIpoGneMsr . COBpeMEHHOE KocMOTOHMH.— M.:
Hayxa, 1972.
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B mMKOALEEIA TelecKOom BH YBHANTE MalleHbKOE KPYIJIOe CBeTs-
meeca NATHHIIKO. 3allOMHNTe, 9TO B 9TOT MOMEHT Ball Ijias BOCHpH-
HSAJ JyYn, OOCHaHHBIE 3TOH Hanexoll (xoTAa u cocexHeil) apeagHO ,
cucremoit 2300000 xer masan! _

Ha xopomnx d¢ororpaduax (puc. 45) ramaxtuxa M 33 ouens
eddextna. Mur ee HalmiojaeM NOYTH «[IamMsA», W HAM XOpPOIIO
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Puc. 44. Pacnonoskenne Ha mebe Tymannoct® M 33 B Tpeyroapauxe.

ROCTYUOHH IIA 00o3peHns ee cnupaibBeie BetBn. OHH pas3BUTHL To-
pasfo moxHee, 9eM B TYMAaHHOCTH AHJpOMeAsl min y Hameit anak-
kA, CooTBercTBemHO MeHbLmHiT 00beM 3ammMaer u ampo M 33.
TFamaxtaxa 3 TpeyronbHuke 1O cBOeMy NONEPEYHAKY NOYTH
BTpO® MeHBbIIe TyMaHHOCTH AnppoMensl. OHa HacUMTHIBaeT B CBOeM
cocrase mpumepEo B 100 pas medpmee xommuectso 3mesn. Cpenu
HHX 'OTKPHITO HOJCOTHH NepeMeHHBIX, [JAaBAKIM o0paszoM uedens.
Eerp TaM rasoBble TYMaHHOCTH, IO CHEKTPY BHOJHEe HANIOMMHAIIHE
- HaIK «TalakTHYecKue». B aAxpe, mo-BupuMoMy, cocpemoTodeHs
riaBHBIM 00pasoM ropaume 3peafnl, uTo oraAndaer M 33 or Tyman-
nocTH AHupoMens! u Hamero- Maeanoro ITyra. ‘
Nrrepecno, uto Ha dororpaduax, CHATHIX ¢ KPACHBIM (PHALTPOM, -
ramaktaka M 33 xamercsa «pasmasamHOf», COBepmEHHO NOTepsBIIeit
CBOI0 CHMPAIBHYI0 CTPYKTYPY. OTO M HO YAUBHATENBHO — CIUpPAIH
COCTOAT W3 TOPAYMX 3Be3N, M3TYJYAOIOUX «roayfoBaThHe» ny4H ¢
Majloil ANUHOE BOMHH, a cepuIeckuii «0Opeoa» BOKPYT CHMpPAJBHBIX
raraxtux (B ToM wmcme m M 33) Briaouaer B ce6a MHOMKeCTBO Kpac«
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#pix raraETop, OHE-TO W CO3jaiu CIVIOIIHYI0 Byalb Ha (POTOCHHM-
Kax ¢ KpacHHM (HIbTDOM, 3aTYIIeBaB oTUM CHOHPAILHLIl
cexyst M 33. o :

_ B ranmaktnke M 33 MHOro KocME4ecKoi NEUIH, KOTOpas TacTO
HEMeeT OONMK TEMHBIX «KaBAXOB». JTH «KaHAJLI» B HEKOTOPHIX paiio-
Bax M 33 (kax m B M 31) pacmaganorca Ha IemoukH HeGOMBIIEX

Puc. 45. ®ororpadua ramaktare M 33.

IapOBMIHLIX TYMaHHOCTei#, mpHYeM MHOTHE CTYMEBHSA CBePXTHIaHT-
CKHX 3Be3X ¥ NbUIE MMelT cXxopasie gopMel m pasMepsl. HesoasHo
NPEXOUT HA YM AHAJOLHA CO CKOINIHMAMH TJI00YJ, KOTODEIe BUIHBI
B mameii Tamakruxe. He nmpomcxoaur am m B M 33 mourm BEa Hamux
r71a3aX BO3HMKHOBEHHE HCHOIMHCKAX (IPOTO3Be3[» HPH CTymIeHuH
rasoBO-NBLIEBO MaTepuu? "

Jw6onsitrO, uto B HeRTpe M 33 (Kak m BO MHOrMX IpYrEX CHM-
paNBHEIX TaTaKTEKaX) HafifileH KepH AMaMeTpoM 5°, WTO COOTBETCT-
ByeT ero JuHeiinomy nonepesanxy 20 mc. s

Pm61>1

T'aBHAs B3Beafa o STOTO CO3BE3NUSA ONHOBPEMEHHO U €r0 IJaB-
Hasg OCTONPUMEYaTeNbHOCTh. B GHHOKIL XOpOmO‘ BHAHO, YTO
o Pun6 — rony6as ropauas 3Be3fja ¢ TeMIEPAaTypodl INOBePXHOCTH
oroxo 10000°. Ee 6neck 4™3. Ha paccroamuu 2”,65 or wraBHOi
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8Be3JIHl €CTh CHYTHHK — TaKad e IopAvas, HO YyTh MEHLIIAX pa3-
~MepoB 3Be3fa 5™,2. Pasmennts 31y mapy B Goapmoi mKOMBHEIE ped-
PaKTOp TPYAHO, HO IpXK GAArONpUATHEIX yCIOBHAX Habmaiolesude Bce
sKe BO3MOKHO, .
ITapa sTa — ¢dusmueckas, mpudem mepuopn oGpammeHHsT 3Be3X BO-
Kpyr ux olmero mesrtpa Mace paser 720 rogam. C moMompbio cmex-
TPANBHOTO aHANM3A JIOKA3aHO, YTO KayKALll M3 KOMNOHEHTOB B CBOIO
oYepenrs ABIAGTCA CHOEKTPAIbLHO-NBOWHON 3Be3noil. 3mech MBI CHOBA
BCTpEHaeMCA ¢ «9eTBOPHOH)» MM, Jyduie CKasaTh, KPATHOH 3BE3JOI.
UYerripe conuna, uaHyecKH B3aMMOCBA3AHHEIX NPYT C JAPYTOM, pas-
OuBmuch Ha [Be Iaphl, BOJAT XOPOBOJ BOKPYr MAaTeMaTHYECKO
TOYKH, HassiBaeMoil meHTpoM Macc cmcreMmsi! 1 B 9ToH pmamewoit ot
Hac rpynme u3 veThIpex coiHn (paccrosmme Ko Hee 40 1c) meiicTBy-
0T Te JKe 3aKOHH HeOecHoi Mexammrd, uro u B ComHeuHOH cucTeMe.

Hur v

, Cospesgue Hura — ofHo mM3 cambix kpynmabix Ha HeGocsome. OHo

Briaogaer B cef6a posHo 100 3Be3d, NOCTYNHEIX HEBOODYKeHHOMY
raa3y. Hakaa us Hux camasa sapkaa? Bompoe, xasamoce Ok, 0UeHB
TpoCToif, HO OTBET HA HEro. He COBCEM OOLIYEH — (CMOTPA KOTHAA».
Ja, B pazHble MOMEHTHI BPeMEHH IIOCTABIEHHBI BONPOC JOIYCKAET
pasHbie oTBeTHL. V CEeKpeT. 3TOro CTPAHHOTO IIOIOMKEHHSA 3aKI0YAeT-
¢ B TOM, uTO caMaa spkas (mmorma) smesma cosmeamus Kura ommo-
BPEeMEHHO ABJIACTCS HePeMeHHOH 3Be3foil. N

Brnepsrie 3aMerusn 510 coBpeMemHnk T'amunes w ofmH %13.Iy4mnX

Habmopnareneii Toit anoxn Jasng Pabpumuyc. OTephiTHe HpoMsOIILIO
cosepmienno ciayuaiino. Yrtpom 13 amrycra 1596 r. @abpmnoumye sa-
HuMancs HabmioneHnsaMu Meprypusa. Temeckomos Torga eme He Obi-
0, n Pabpuimyc cobupanca UBMEpUTh YIIOBOE PACCTOSHHE OT Ija-
HeTul 7o 3Be3nn 3™ u3 coapesgus Hura, Pamsme ou a1y sBesmy
HUKOTJA He BHJeJ, He HalmeJ OH ee M HA 3BE3QHBHIX KAapTrax M Ha
3Be3fHBIX riao0ycax Toro BpeMeHW. BmpoueM, M Te m jpyrue Opuam
HETOYHBI, M NPONYCK KaKOoH-HEHOYOhr He OdYeHbL APKOH 3Be3qs He
ABJISIICS MCKIYOHUEeM. * .

Bce ke, Oynyunm ovens axkyparHmiM maGmoparerxem, DaGpummyc

TNPUHANCA CAeJNTh 32 He3HAKOMoil 3Beagoil, K kommy asrycra ee
~ 6nmeck Bospoc Ao 2™, HO moTOM B ceHTsAGpe 3Be3na mobGmeraa, a B ce-
pequHe OKTAODA M BOBCEe HCYe3na. B HOXHOE YBepeHHOCTH, YTO
3TO — HOBaA 3Be3Jla, MOMoOHaA Toil, Kotopy HaGmiopan Tuxo Bpare
B 1572 r., Dabpunuyc npexparmn Habmomenms. Kakoso sxe Obino
ynusnesne (Dabpumumyca, Korga CmycTs TpHHAAUATh Jjer, B 1609 r.,
" OH CHOBA YBUAEH YAUBUTEILHYIO 3Be3[y!

H cepequne XVII B. 66110 OKOHUATENBHO YCTAHOBIEHO, YTO 3ara-
JOYHAA 3Be3Ja M3 CO3Be3gua HuTa — mepeMeHHAA 3Be3[a C OYEHb
OAMEHEIM IIePHOADM M3MeHeHHs OGaecka ¥ OOJNBINOH = aMIIMTYHOIL.
Tax Onia Bueperie B EBpome OTKpHITAa B IOTHOM CMBICA® CJIOB&
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mepeMeHHas 3Be3la, BO3TJIABHUBIIaA 06Ol ocoOBIit Kaace doazone-
puoduueckuzr mepeMeHHbix 3Be3f. Eme I'esenmii Hassan HeOOBIKHO-
BeHHYI0 3Be3fly @3 co3Be3nusa Hura «YuBUTeNbHOM» MK «JluBHOiL»
(mo-marsiEm «Mupa»). MOMHO ¢ yBepEHHOCTBIO CKasarh, uTo (hmau-
geckue cBoiictBa MupH BIONHEe OIPABABLIBAIOT €€ HA3BAHUE.

Mupa Kura (o Kura) memser cBoii Gmeck B mpeperax or 3".4
o 9*,3. Vlmaue rosopa, B MakcmMyme OjecKa OHAa OfHA M3 CaMBIX
APKHEX 3BE3][ CO3Be3[HsA, a B MUHMMyMe :
- HeJJOCTYIIHA [aje XopolneMy GHHOKIIO
(puc. 46). ’ #w

OrosopuMcsA, dYTO Mbl YyKasain
cpenHme 3HaveHmsa Omxecka Mups
B MOMEHTHI MAaKCUMyMa M MHHHMYyMa.
Wnorpa e Mupa cTaHOBHTCH 3Be3.0i
2m0, To ecTh spuaiimieil 3Be3foit co- sy
speanua Kura. BeBaer m Tak, ut0 B AR N N B
MuHEMyMe Gaecka oHa ociaGesaer go 7 z 4
.410™,1. He ocraercAa IOCTOAHHBIM M Iie- :
pUOT — MWL B CDPeJHEM OH - DaBeH Puc.  46. OI%;;B:H Garecxa
331,62 cyrox. Ot iepuoma K II€DPHOAY ’ ,
3aMeTHO MeHfgerca u ¢opMa KpuBOil . v
. m3MeHeHHg Olecka., 9JToil M3MEHYHBOCTHIO, Mupa m Jpysue ROITO-
IepuojEYecKue NepeMeHHbIe OTAMYAOTCA OT Ledeng ¢ HX TOITH
cTa6UABPHHIMI HePUOIAMHM W KPHBEIMH OJIecKa. .

Kax Mupa, Tax u Bce Apyrme 06e3 MCKIIOUEHUs HepeMeHHbIE TOrO
sKe THIA — XONOJHBE KpAaCcHBDle TUTAHTE C OYeHb HU3KOH TeM-
ueparypoit mosepxmoctH (oxomo 2000°). Armocdepsl UX HACTONBKO
XOJNOMHBI, YTO B CIEKTPAaX JOJNTOTEPUONAYCCKAX NEPeMEHHBIX 3BE3f
B M306MIMM BCTPEYAIOTCHA TOJOCH IIOTJIOIIEHUSA PAMMIHBIX XHMHYe-
CKEX COeNWHeHHMil (B UYACTHOCTH, OKHCM TUT4HA M TUPKOHHUA). ITH
‘COeMHEHHs BeChbMa YYBCTBUTeAbHb jajke K HeGONbIIMM KOXeGammaM
TeMIepATYPH], KOTOpHle Cpasy ’Ke CKaahBAIOTCA B KONeOaHUAX MH-
TeHCUBHOCTH TOJOC. VIMewHO 1o »Toft mpuumne KoieOamusa Oiecka
HOJTOMEePUOAUIECKAX IlePeMeHHBIX B BHIMMbIX JyYax HMEIOT OYeHb
GoJbLIYIO AMILIATYAY, TOTAa Kak oOllee M3IyueHHe 3Be3[(bl MEHAETCs
B 3HAUYMTENbHO MEHBIINX IIpejesax. .

B cnekrpe Mupnl ¥ eif mogoGHBIX 383 B MEPHOABI MaKCHMyMa
61ecka TOABMAITCA fAPKHe JUHMM H3IYyHeHHd, - IPUHAJIeKAIINe
‘BOZOpOLY ¥ HexorophiM Merdmmam. B MuHuMyMe Giecka OHH IpeB-
pamaKnTca B AuHEE Hordomenus. [loiromepuopndeckué ‘mepeMeHHbIe
OyJaLCHPYIOT, Kak u Iedenps,— 06 3TOM COBEPIIEHHO SBHO CBIJe-
TEJBCTBYIOT TEPUOJMYECKHe CMeIleHHA JUHUHE B MX CIEKTPax.

Kax Moo OOBACHNTH IepeMeHHOCTh MEDHEI M JpPYruX 8Besf
atoro Kiacca? Horma KpacHble TUraHTHI IYJIbCHAPYIOT, MEHAETCH U
TeMImepaTypa WX NOBEPXHOCTH, 4YTO Cpasy CKasmiBaerca (sToro Her
y Gomee ropsunx nedeny) Ha onTHuecKuX cBo#cTBax armocdep. Ipu
OOBBIIEHAN TEeMIIePaTyphl XMMUYECKHe COeJUHEHHA DPAasiaraorci o
aTMocdepa CTaHOBUTCA  Gollee  HmpOSpavHO#, € MOXOJONAHUEM
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BHactymaer obpartHoe. M3BecTHasm poan nmpuHamIeRAT A TEM ropAYEM
BOZIOPOHEIM MaccaM, KOTOpHe B HIOXM MaKCHMyMa Orecka mamepra-.
'ITCA B arMocdepy . JIOMOJHHTENBHO YBEIHIMBAIOT APKOCTb 3BEBJIBI
{MMEHHO OHEH B JAIOT ADKMe «IMHCCHOHHBIe» JHHAW B coexrpe).
TaxoBo HamGomee mnpaBmomonoGHOe oOBACHeHHE YAUBUTeNBHBIX H3-<
MeHeHui, peryaspao upomcxomamux ¢ Mupoit Kura. B 1949 r.
BaMeTHJIH, UTO Ha cmeKTp Mumpsl HakaajbiBaeTcsi BTOPOH CHEKTD,
npUHANIeKAMMA KaKoii-T9 o4eHb ropsadeii Gesoil 3Besne. Yernipe
Tofia cmycrs coBceM pAfoM ¢ Mupoit, Ha paccrosmum Bcero 079,
. 6Bl OTKPHIT COyTHMK — TopAvas sseama 10™. T'naBuyio spesny om
00X0oauT, mMO-BUAMMOMY, 33 HECKOABKO COTeH JeT. EcTh nmoxospenne,
9T0 JTOT COYTHHK B CBOIO. OUepefb ABIAETES NePeMeHHOH 3Be3oit
-HeussecrHoro Tuma. TecHoe, B GYKBAJBHOM CMbICHe cIIOBa, COLpY-
#KECTBO NBYyX COBEPUIGHHO DasMMYHBIX 0 (U3UIECKUM XapaKTepH-
CTHKaM 3B€3Jl, K TOMY ke IlepeMEeHHBIX, BeChMa JIOGOMBITHO. .

Mozkno Tombko pamoBaThes, uto Hame CoMHIE He NPHHANIEKHT
K Kjaccy A0aTONepHOANYeCKUX mnepeMeHHpix. Mamyuemme Muper (B
BHMMBIX JyYaX) MeHAETCA OT MaKCHMyMa K MUHHMYMY B COTHH
pa3! Ecau 6bl ctoan pesko komeGaxoch conHeuHOe H3IAYIeHHe, HTO
CKa3aNoCh GBI CaMBIM ryGuTenbHBHIM 006pasoM Ha OpraHMYeCcKOM ' MUpe
3emau. Bpax au mostomy Bokpyr Mupsl B mOXomx Ha Hee a3Besj
BpPaLIaloTCA OOHTAEMEIE MIAHETHI. ( '

B cossesnun Kura maiisure spryio 3seany 3™,5, o koTopoii Mosk-
HO YTBEpHKAATH, IOaNXyil, COBEPUIEHHO IPOTHBONOJOKHOE. DTO
T Hura, monyumsmas B mociefHMe rofsi- HIMPOKYH M3BECTHOCTD. -
Haiiti ee no sBeapguoit Kapre He TPYIHO. '

Tay -Hura obmagaer ouenb GHICTPHIM COGCTBEHHBIM J{BHKEHHEM.
3a rox Ha meGocBofme OHa cMemiaeTca mouTH Ha 27. D10 BePHBIR
-mpusHak Gmusoctu 3Besant K -3emue. M paeiicrButenbHo, v Kura —
ongHa u3 OGmuskaitimnx 3Be3n. PaccrosHWe [0 Hee COCTABIAET BCEro
12 cBeTOBBIX IleT. ) »

Tay Hura — jxenras kapaukoBas 3Be3ja, MNOXOJKasA HA HAIIe
. Conmne, TONBKO UyTh MeHbIDe ero u xoxomaee. CXOACTBO, XOTA H
HemoJIHOe, MPOABIAETCA 0 MHOIUM xapakrepucrukam. Kax u Consne,
OHa, MO-BHUMOMY, Me[JIeHHO Bpamaerca BOKPYT cBoeit ocu (y Coxm-
Ioa aToT IEpHO B cpeaHeM Oamsok k Mecanmy). Memnmy TeMm ropaume
8BE3JbI CHEKTPANBLHOrO Kiaacca A u Oojlee «paHHHX» BpAINAITCA
BOKPYT CBOHX oOcCeii 09eHb GhICTpO, IpUMepHO B COTHH pa3 GmicTpee
Connna. Haunsan ke co 3Be3[ cunekTpambHOro Kiacta F maGmona-
eTCA PesKmil CKAY0K B CKOpOCTH Bpamenus. EcTh cephesHnie ocHoBa-
HHEA AyMarh, YTO 3TOT CKAYOK BHI3BAH BJIUAHHEM miaHer, obpamaio-
ImuxcA BOKPYT 6ojee XOJONHHX 3Be3[. OTH INIAHETH, KAK ¥ B. HAamIel
Conneunoit cucreMe, B3anE Ha ce6a ALBEHYIO JIOM0 ofufero «samaca
memxenus» * (MOMeHTA KONMYeCTBA NBHJKEHHA), M ILOTOMY B3BE3EI,
BOKPYTI KOTOPHIX OHH ofpamgaiorcd, o0JajanT OYeHb MeNIeHHEIM
OCEBEIM BpalleBHeM. :
Bor nmo BceM 5THM NpumuMHAM W 8amofospeno, 4ro t Hura mHe
TONBKO BHeMHe moxoka Ha Connne, HO, MOMeT OHITH, BOKDYr Hee
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kpy;katca oOGmraemuie miaanetn! Ilopospemme 310 HacTOIBKO
CepLe3Ho, UTO OJTHO BPeMR PAaJHOTEJeCKONH AMEePUKAHCKEX ACTPOHO-
MOB BHEMATelIBbHO «HoAcHymuBaiu» t HKura, Hajescs mpumsaTs pa-
JNUOCUTHANH HAImAX JajdeKHx «OpaTheB mo pasymy». Iloka KocMoc
Ge3MONBCTBYET, HO KTO MOMKET IOPYYHUTHCH, 9T0 9T0 0e3MepHO mep3-
Xoe IpennpHATHEe He 3aBePIINTCA Koraa-Hubyan GmecTAmuM, C€O3-
JAIOIIAM COBEPIIEHHO HOBYIO SIOXY OTKPHITHOM?

B cosseapum Kura ects emie oquH npuMevaTenbHBIH 0GBLEKT —
nepemenHad 3Be3fa UV HKura, Haxoasmasca Hemaneko OoT 3BesMsl o
atoro cossesaua (pumc. 47). - :
Ona Boaraapaser oco0yio Urcet
TPYUNy -  6CnblTUSAIOWUT ree
3Be3N. IJTa = KapIMKoOBasd .
KpacHas 3Be3[J04YKa CIEKTr
paasHOro Kiacca MO mmor-
3 33 OYeHb KOPOTKHIL CPOK :
(HeCKOIBKO fmecATHOB ce- ' Ny
ryan!) yseamumsaer cBoit ' ® 7 ok
Oneck ¢ 13-it (oGwrunoit) po "
7-fi 8Be3NHOE BeJUYNHH,
Tocae 3TOro ee OJecK Mef- od
JsieHHO yGsiBaer. Bosspampe- | -
HMe 3BesAs B OObLIUHOE ee
COCTOAHNE  3aHUMAET  OT
10—20 MuHYT A0 ueCKOAb-
rux vacos. CaMu ke BCOBII- { ‘
xu UV Kura nosropsworcs oh C
B cpenHeM 4epe3d 20 uacos. .
Haitinute B OuHOKIL HanH. : v
Tereckon UV Kurta m no- ‘ef . b
CMOTpHUTE, B KaKOM COCTOf- | . . ®
HUHM OHa cefiuac maxopuTcA. | . 57 )
A ecau .ypacres, mpocienn- : ! ' .o
Te ma3MeHeHHe ee Oaecka. — ‘ g

3Be3n Tunma UV HKura Puc. 47. OxpectHoctm 3Be3anr UV Kura,
B okpecrHOcTAX ConHna ma- . _
necTHO yike oxono 80. Heckonbko coren 3mesg aToro Tuma HaijeHO
B COCeJHUX B3BE3JHBIX CKOImIeHHAX. JII06OIBITHO, YTO K 3Be3maM TH-
na UV HKura. npunapgnemur u Oamkalimas x Ham 3sesga — IIpox-
cuma llenraspa. : ,

3a Bpems Benbimkm -3sé3ner THna UV Kura smimensior smeprmio
nopaaka 10% spr. Ilps aToM oHUM BHOpacHBAT B OKpyKA0Ies
npocrpancTBo ropsune (Gomee 10000°) oGmaxa rasos, Bumumo, rTa-
KHMe BCUBIIKE HMET CXOAHYI0 NIPHPOAY ¢ XPoMoc(hepHHIMHE BCIIBIMI-
xamMu Ba Commnme, orTiuuasch 0T HHUX, OPaBja, ropaano GOMbIIEMNI
maciurabamu.

Axamemnk B. A. AM6GapuyMaE ®m ero CTOPOHHHKM IIOJIATAI0T, 4TO
Bensuuky ssesf tuna UV Kura cessamsi ¢ BrijeneHmeM H3 EX Hefp
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CpaBHHTENbHO HeGOIBINMX HOPIHi «ao3BeagHoro Bemecrsay. [locro-
BepHHIX 3HAHMIE B STOM BONpOCE IIOKA CAMIIKOM Malo A OKOHYa-~
reapubix cy:menmit, Ilo psagy npussaxos ssesmer Tmma UV Hura,
1Mo-BUIUMOMY, IPHHAIJIEIKAT K YHCIY MOJOAHIX 3Be3l.

OnEa w3 caMBIX TPYAHBIX IpobIeM COBPEMEHHOTO eCTeCTBO3HA-
HUA — Mpo6ieMa TPOMCXOMIEHUS M DBBONIOUAM KOCMHUYECKAX Tel.
WNs-za TOre WTo CKOPOCTH CBEeTAa — BEJUYMHA  OrPaHHYEHHAs
(300000 xm/c), Bcemenryn MBI BCerga BUAUM B IPOOIIOM, IpUIeM
B TeM 0osee OTAaJeHHOM MPONIIOM, YeM JaJbIHe OT HAC HAaXOJUTCA
o6berr. Jaa rex CosiHeyHOH cuCTeMbl ITOT 5PPeKT CylecTBeHHOH
pomu, KoHeuno, He urpaer. (Ckasem, Comnme MBI BURUM Bcerja
TaKOM, KAKUM OHO ObuTo 8 MuuyT Hasan.) Ho maa fnadexux 3Be3iHBLIX.
cHCTeM «3amasfblBaHWe» BO BPeMEHH OKAa3blBAeTCA HACTOJBKO Cylle-
CTBeHHBIM (MWJUIMOHB M MMWIAMADAH JeT), YTO, IPOABUIASACH, BLIYOH
Bcesennoif, MBI OJHOBPEMEHHO IMPOHWKAeM M B ee OTAAJeHHOe Npo-
maoe. Tak, HampuMep, KBasapsl NpPeACTABAAOT Cco00f HaBepHAKA
OfHH M3 caMbIx JApeBHMuXx o0BexroB Bcenemnoil. Ecim m B camoMm
mexe 15 MwmImapnos Jer Haszan ¢ Boabmoro Bapsia Hauamach HCTO-
pua Hameil Bcesenmoii, To KBasaphl, yJajJleHHEE OT HAC Ha 10—12
. MIIIKAp/OB €BETOBBIX JIET SBIAIT c06oii’ mepBUYHBIE OPMBI KOCMMU-
YeCKOro. BELIeCTBA., JTO (JKUBOE IIPONLIOE», KOHEUHO, HECKOABKO 00-
Jeruaer pelleHHe KOCMOTOHMYeCKHX *) mpoOnem, HO TeM He MeHee
IOJHO# ACHOCTM B HTUX BOMpPOCax MOKa HeT.

Amepuna

TIpo aro cosBesume mpujeTcA cKasarh Hemuoroe. OHO copmep:suT
NUIL ORHY 3Be3fy Apue 4™ u Beero 35 3BegA, AOCTYNHBIX HEBOODY-
JKEHHOMY Tiasy.. ' .

InaBnas 3Be3ma o — rodyboii TOpAYMHA T'HTaHT, YIAJEHHBIH OT
Semum Ha 28 mc. Ee HUKAK HeJb3dg HasBaTh MOCTONPHMedaTelLHO-
CTHIO, TAK KaK MOAO0HBIX eifl 3Be3][ aCTPOHOMBI HACYUTHIBAIOT MHO:Ke-
crBo. VI Bce-raku o cosBeanuu fmepunsl MHe XoueTes COOOIIUTH
YUTATETI0 MATEPECHYI0 HOAPOOHOCTE.

Jletom 1936 r. s Boapamanca us Hasaxcrama, rge B cocraBe
srcmenunuu MoOCKOBCKODO oTAeneHua BcecorwaHoro acTpoHOMO-reose-
3UdecKoro ofmecTBa HaGMIOOAN MONHOE CONHEYHOe 3aTMeHme. Eme
B IOe3Je MBI Y3HAJNH, YTO KAK pas B 9TO BpeMsa HAII KOJUIera Io
O6mectsy Cepreii Hopmam oTkpeit B cospesgum Sflmepumst HoByio
3Be3y. . :

fl XOpomio IIOMHIO TOTO CKPOMHOTO BBICOKOTO TOXyGOriasoro,
JOHOLIY, YYCHMKA OAHOH 3 MOCKOBCKuX mKoji. Om Obur soGutesnem
ACTPOHOMHHM ¥ YBJIEKaJCa HAONIONeHMAMH IePeMeHHEIX 3Be3[l. Har

n moboit «mepemennuk», Hopman oriudHo sHam cosseafuda. U ox

*) KoCMOTOHHA — Dasfiel eCTECTBOZHAHES, H3YIAMHUA OPOUCXO[ICHHO
H PasBETHE KOCMHYECKHMX Tel
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cpasy ofpaTus1 BHHMSHNe Ha APKYI0, He3HAKOMYIO 3Be3[y, 3acHsAB<
myo B cossesqun fmepunsr. K comanenmo, ‘Ceprero Hopmany He
YAAI0Ch OCYHIECTBHTH CBOIO 3aBETHYI0 MEUTY — CTATH CHENUAIMCTOM
actporoMoM (oH BcKope morm6 OT TAMenoi GonesHH), HO HMA €TO
He 3alyjerca TeMHW, KoMy Ropora Hayka o HeGe.

Homasa fmepuns 1936 r. mocrurma Giaecka 3mesgst 2™,1, To ectw
crama spue speax Kosma Boasmoit Megsemumsl. C Tex mop Gomed
AIpKUe HOBHIe 3Be3Isl He Beupxupadu. JlocTurayB MakcHMyMa Onecka,
9Ta THOAYHAA HOBAA 3BE3/la NOCTENEHHO Craja 6IeKHYTh M B KOHIQ

. KOHIIOB fiocTHINa ApKocTH 3Beanst 15™,3. Temeps o1y GHIBINYIO HOBYIO -

1

3Be3Iy MOKHO HAGMIOMATH TONBKO B MOIIHEI® COBPeM@HHEI® TelecKO-
1ist. BrosiHe BO3MOKHO, UTO depe3 HECKOILKO BeKOB OHA CHOBA JAacT
0 cefe BHATH HOBOH BCIBINIKOH,— BeIb THUIHWIHBIE HOBEIE 3Be3MbI
{IT0-BHIMMOMY, B OTJIMYME OT CBEPXHOBBIX) MOTYT BCIIBIXMBATh HEOM-
HOKPATHO.- . _

..Mue xoremochr G, UTOGH pacCKasaHHAS WMCTODUA BO30yAMIA
v 1onnix (a Momer GHITh, M HEe TOMABKO Y IOHBIX) 4uTaTeseil dToit KEATH
HHTepeC K HM3yUeHHI0 NePeMEeHHHIX 3Be3l. Bepgs aTo Kak pa3 Ta 00-
JaCTh ACTPOHOMHW, THe ¢ MaimsiMm cpexcrBamm (Ho mpm GoxsmioM
ycepaum u TepreHHn) JIOOGUTENIb ACTPOHOMMI MOMKeT CellaTh cephes-
HEle HaydHBIe OTKPBITHA. :



CO3BE311A 3UMHETO HEBA

Hurorga, moskanyii, Hé OHBaeT TAaKMM KpacuBEIM -3Be3fHOe HEOO,
- Kak smMoii. W cexper 9Toii HpuUBIeKaTelbHOCTH He TONBKG B HpPO-
3PavyHOCTH MOPO3HBIX FACHEIX - HOYel, MX J/UIMTEJILHOCTH W 4YepHOTe,
KOHTpacTupyomeil ¢  Geau3HON OKPY’KAIOIero 3eMHOro Jampmadra.
3uMuee 3Be3qHOe HeGo 6Oraro ADKUMH 3BE3[aMH, BHIPA3HTEIBLHBIMA
CO3Be3RUAMM,

. ...Cepepuna sumsr, 15 despansn, 10 wacoB Beuepa. B romu0# yacTu
HeGa, HeMHOro jiepee He0eCHOro MEpPHAMAHA, CPABHHUTEIHHO HEBHICOKO
HaM FOPH30HTOM, BHIENAETCA HCHOAMHCKAsA (HIypa JIeremgapHOro

- oxorHmKa Opuoma. Ero mosac ormedsen Tpema ropazumm Geawsimu
sse3gaMu £, ¢ m 8, a Ha mpaBoM mIIedYe CHAET KPacHOBATAA 3Be3ja
Berennreiize. Xors sra 3Besfa obosnaueHa OyxBo#i o, HO He OHA,
a apraa Genasa 3seana Pureas, mau § Opuona, mAsiserca mpuailimeit
sBeafoit cosseamua (pme. 48). -

Ha crapusmpx 3Besiubix kKaprax Hebecunld oxorHEK Opuon oK-
py:KeH EecKONLKuMHE RuBoTHbiMu. CnpaBa M cBepXy Ha Hero MYHUTCH
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Pnc. 48, I0:Kuan vacth sumHero meba.

pasbapennrid Onik, muu Tesewm, oguH a3 KOTOPOro OTMeyeH 3Be3-
roil Auppebapan (o Tenbua). Opnony ne crpamen Texem, om BeTpe-
4YaeT pPasbAPEHHOr0 GhIKA BHICOKO 3aHECEHHON AyGMHKOI, malnmeii.
K rtoMy ke ero oxpamsior nase Bepubie cobGaxu — Boasmoit ITec m

Manuit Hec. Hampoe u3 sTux cosBespguii orMeueHo 3Be3oli mepBO -

sBeanuunsl: Boabmoit ITec — Cupmycom, sapuaitmeit 3pe3qoii Ha BceMm
sseazanoM Hebe, Mausit Ilec — HeckonbKo ycrymalomeil eii B Gaecke
sBeanoit [Iponmon,

Bopouem, Boasmoro Ilca orsiex Basm, mycruBmuiica BayTek

‘m3-nox Hor Opmona. I'masmas aBesma sroro cosBeamus o 2™6 BMecre
~¢ Purenem un % Opuora o6pasyioT BepIIMHEI HOYTH PaBHOCTOPOHHETO
TpeyroJbHHKA, .
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Bea aTa cueHa HebecHoit OXOTHI ObLIa 3amevaTiieHa Ha He60CBOMIO
ellle HECKOJBKO ThicAYeNeTUl Hasaf, U NepevuucleHHas HAMHM TPynna
CO3BE3AMI MMeeT TAKOH jKe HOYTEHHBIt BO3pacT, KaK, HANPHMED,
u Boarmasa Measeguma. -

CTonb ke JpeBHH U JBa JAPYTHX SAPKHX SUMHHUX CO3BE3HA —
Bausmens # Bosmmumit, 3Beagst o ® P cospesama BausHenos (ux.
JIerKO OTHICKATh Jesee cosseaua Opuona) Gmam Haszsamm HacropoMm
n Tomaykcom mo mMeHH Tex MuQEIECKHX GIU3HENOB, OTHOM KOTOPHIX
Obl1 BeeMOTymuit 3eBc, a MaTephio — JEeIKOMBICJIEHHAA 3eMHAA Kpa-
casuna Jlenaa. ‘

Bamako 0T semEmTA BUIHA OYeHb ADKas keaTosaras spesfa Ha-
Tenna — riaBHAg u3 cospesgua Bosmumdero. CioBo.«kamejna» O3Ha-

‘yaer B TepeBOfle HA DPYCCKUil A3BIK «Kosowka». B osroMm Mecre Ha
CTapUHBBLIX Kaprax AeHCTBHTENLHO M300pa’keHa MaleHbKAd KO304Ka,
KOTODY® HeceT HA CBOMX ILledax Morywmii rurant Bosmmwmi. ‘Ecnn
BEPUTH JPeBHerpevecKHM JIereHaaM, B co3Be3fuu Boamuuero ymexo-
BeueH adUHCKUil Haph OJPUXTOH, CUYMTABIIMIACH usobperaTenreM Ko-
JecHHN. A KO30uKa HA TIewax — 3To AKOOH «Ta caMag» Muduiec-
Kag Kesouka Amandes, KOTOpas KOIZA-TO BCKOPMAJIA CAMOIO 3esca.

Cnpasa or Opuona — cospeajiue dpujana, usobpaiaoniee mudn-
YecKyl0 peKy, B Korepoil yromyx (PasToH — HeCYACTHHIA CHH Gora
ConH1ia, HaKAa3aHHBIE 3a HEMOBMHOBEHUE CBOEMY OTIY. «Pera» 3ra
[POJOKAETCA [AlJeKo HOJX TOPH3OHT W OKAHYNBAETCA B I0HKHOM
noxymapun 3Be3fHoro Heba “spKoi 3Be3foit. AxepHap. ,

Cnesa or OpuoHa — eAMHCTBEHHOE «MOJO/I0e» 3WMHee CO3Be3Nuo
Enunoper. IloaBuioch 0HO Ha 3BE3AHBIX KapTax yiKe IOCie usobpe-
tenus Teyeckona B 1624 r. u usoGpaskaer coGoil MuHUIECKOe HKHBOT-
Hoe, Jomajab ¢ JIANHHBIM HPHMI:IM poromM, O KOTOPOM B 9IOXY Ccpep- -
HEBEKOBLA PACCKA3BIBAIH BCAKHE HEGBUIMIBL. -

Kpome Jpunana u Epunopora, Bce ocTaabHEeE 3UMHUE c03Be3Hs
MOMHO OTHICKATh 0e3 BCAKOr0 TPYAA HO WX IJAaBHBIM CaMbIM HPKUM
3BE3/IaM.

Opuon

Ha Bcem HeOe HeT WHOFO CO3Be3dusa, KoTopee Onl coaepKaio
CTONDKO WHTEPECHBIX M JErKO JOCTYMHBIX JIs Habmopenus o6 bex-
708, Kak Opunon. IIpesne Bcero omumeM ero IJIaBALIC 3BE3JIEI.

Purean, p OpuoHa,— caMasd ApKas 3Be3[A CO3BE3MHA. Iser aroit
aBe3/(sl TIXYGOBaTO-GEbIil, TeMIepPAaTypa MOBEPXHOCTH OKOJIO- 13 000°.
Bupnmeiit Gmeck Purens BechbMa 3HAUMTENEH (0™,3), u Bce-Takm
TPYMHO NMOBEPHTH, UTO ITA 3BE3AA uznyuaer cser B 64000 pas um-
regcupHee, uem name Coanne. Ilpuumma Takoi MCKIIOYATEIBHO
BLICOKOH CBeTHMOCTH Pureils He TONLKO B TOM, 4ro Pureis odeHs
ropsiy, Ho 4 B ero pasmepax. Ilpesocxons Commme mo nmameTpy B -
40 pa3. Purenp ¢ IONHBIM OCHOBAaHHEM CTHTAeTCA CBEPXTHUIaHTOM.

Purens — TpoiiEaa sBe3fa. B Gompmoil rxonbHbIE pedpaks
Top Ge3 0coGero TpyHa MOMKHO PAMOM C HUM HAQ PACCTOAHHH 9” yBu«
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neThb Genyio ropsauyio 3Be3foury 7". CyAs 1o CIeKTpy, STOF CIOYTHUK "

Purens B cB0XO oOuepeih ABIAETCA TECHOH mapoit 3Be3l, COBepINAI0-
IuX BOKPYT o0Imero IeHTpa Macc MOXHEI o6opor mouru 3a 10 nmeit,
Parexs ¥ ero CHYTHHKE OYeHb JAJNEKUM OT 3eMIH. — Hac pasjeilier
nourz 1000 cBeroBnIx ler. ‘ '

HKax nu pexux Pureas, Ho xpacmas ssesga Berearreitze, & Opu-
OHA, HecpaBHeHHO Goabpie. JT0 AeHCTBHTENHHO HMCHOMMEH, B OTIHYME
OT IOAABIAONIEro OONBITMHCTBA APYTHX 3Be3j MMEIOIIMH OIIyTHMBIX
BuAuMEIR fucK. Bo BeAxoMm cayuae. ¢ momomsio mETepdepoMerpa ero
-TOOePeYHHK HEOJHOKPATHO U3MEPANA H B pesyibTaTe IOXYUMIH, UTO
mo puamerpy bBerexnsreiise Gompme Commma B 300 pas! 3amenus
Connue, Berexsreiize morioruaa 651 B ceba Bce Gammkalimime miae-
Tet 0 Mape Brawunrennno! Eme rparmumee Gwira’ 6br sameHa
Conmna PuremeM. Jror fibimamuii sKapoM romyGoBaTo-Gedril cBepx-
THraHT ucHemejuil Obl BeCh OPraHUMeCKUE MHpP 3eMIH. .

Berenbreiiae — momynpaBuibHas nepeMeHHas 3Be3fa. B mpmuyn-
JINBOIl KPMBOI M3MEHEeHMA ee GjecKa MOMKHO BRIIEAUTL ABA Kojdeba-
rusa — ¢ nepuogamm 180 - m 2070 mmeit. Imrtepecuo, wuro Mempy
KoneGammaMu OnecKa M M3MeHeHMAMH [uameTpa Dereabreitse, ompe-
lenaeM0T0 ¢ OOMOIMbI0 HHTepdepoMerpa, HabaOAaETCA XOpOIIee

cornacue. B Makcumyme Oiecka RuaMerp 3Be3fmsl MuHuwManeH (a TeM- -

nepatypa Hanboibmiag), B MUHHMyMe — HaoGopor. 3HaumT, Komeba-
mns Gmecka Berembreiise m moxojKux Ha Hee 3Be3l BHI3BAHBI (HOJMY~
TPaBUIBHBIMUY IYJIbCALMAMA. ) ‘
3sesna Beanarpukc — y Opmona — ycrynaer B Giecke u Puresio
u Berenbreiise. Ho ato ramme smespga-rurant, eme Golee ropauas,
ueM Puresnb,— TeMImeparypa HOBepXHOCTH DeiraTpmuca HpeBOCXOTHT
"20000°. Mexay mpoumM, B CpefieBeKoBbe OHAa Ha3biBajlach DBea-
TPUKCOH, TO ecTh, IO-TATBIHM, «BOUTeJbHHIEi». B acTpodormieckmx
KHHTaX TOH 9HOXM MOMKHO HaiiTH 3a6aBHYI0 CIPABKY, UTO «KEeHIIH-

HBI, POXKJeHHble IOJ BIMAHNEM 5TOH 3Be3Jbl, GHIBAIOT ~CYACTIHMBHI I

JOOAT IOrOBOPUTEY.

UYersepran 3Beaga — %, B ocHoBHO# ¢urype Opmona He  mmeer

CO6CTB8HHOI‘O HMEeHH, HO MBI XOTHM QﬁpaTﬂTb BHUMaHUEe 4YHATaATeJaA
Ha TO, 9TO ¥ 3Ta 3Be3[a — ropAdMil FMraHT C TeMIepaTypoil moBepx-
i HocTH oKono 25 000°. .

Tpu 3Besnn!, cocraBngnmue NoAc HeGECHOTO OXOTHUKA, TaKMKe
BeCchMa HHTePeCHBl. 3Beafnl { ¥ § IpmHamteskaT K peflKOMY CHOeKT-
panpEOMY Kiaccy O u TeMiepaTypa HX NOBEPXHOCTH [ae HECKOTb-
Ko mpeBocxomur 25000°. Tperss 3Besna, e, mo usuMYecKuM CBOii-
CTBAM OYeHL HAIIOMUHAET 3BE3NY X.

Orpimute B cospeaguun OproHa eme JiBe ApPKHe 3Be3fsl KjIacca
O —o u A Ilocneguas wms HUX — camaa ropAYas 03 BCEX APKUX
seesy Opuoma (remmeparypa ee momepxmoctm OGamsxa & 30000°).

Ilox moscom Opmona, TaM, TTe Ha COBDEMEHHBIX 3BE3JHHIX Kap-
Tax m300paieHs 3Besfsl 0 u |, a Ha CTAPMHHEIX KAapTax HAapPUCOBAH
Med HeGeCHOro OXOTHHMKA, HEBOODPY)KEHHBIH IVIa3 pas3iuyaer MaleHb-
KO® TYMAHHO® HATHHMIKO, JTO — BEHAMEHHTas TyMamHOcTsE Opuowua,
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doTorpadun KOTOpOi He MeHee IOUYJNAPHEI, YeM CHAMKH TyMaHHOCTH
AnmpoMeast. )

Crpamno, uTo 06 3TOif TYMaHHOCTH, NO-BHIMMOMY, HUYEro e
sHAMA HM [peBHHe, HU CpelHEBEKOBLE ACTPOHOMBI, OcoGenno mopa-
3auTeNbHO, YTO TyMaHHOCTH OpHOHA He 3aMeTHI X Tanuneitr, BEUMA-
TeJLHO N3YYABIIMIL B CBOM TeJNECKOI 3TO 3aMedaTelbHOe CO3Be3fue.

Puc. 49. TyMaurocts OpHmoHA.

S

Brepsnie ee ysunex B 1648 r. acrpooM Ilusarye, a u TO CIyYaRHo, |
npm HaGMIONEHUAX SIPKOE KOMETEL. Kax 6w TaM HEH ObLIO, HO C TOM :
mopsr TymaHHocts OpHOHA — OUH H3 TeX. 00BbEKTOB, Ha KOTOPHIE
acTPOHOMEI 00paIfaoT OCO0eHHO NPUCTATBHOE BHUMaHUE,

B 6umoxiap TyMaHHOCTh BHAHA OTAMYHO KAK pa3MasaHHOe CBeT-

706 HATHBIIKO Heompeferenmuix oueprammit. Ha gorocHmmrax xopo-
- , S 123



HI0 3aMEeTHA CHIO}KHAA CTPYKTYpa TYMaHHOCTH 4 ee BeChbMa IpOTH-
#ennsle pasmepn (puc. 49). Eers ocHoBamus aymars, 4To Tyman-
HocTs OpHOHa «0GBONAKMBAET» LOYTH BCe BTO COBBE3NME, & HOBOOPY-
AeHHOMY ruasy (Kak M B TYMaHHOCTH AHAPOMeNH) NOCTYOHA JHINDL
caMas INIOTHAA M APKAA NMEeHTPAJIBLHAS YacTb. : -

Ilpmpona nByx smpuaifimux Ha 3eMmoM HeGe TyMaHHOCTEt — B An-
npoMesie u B Opmone — coBepmenHo pasimuHa., Tymammocth AHpo-
MeJ(bl — KOJIOCCANbHAA M OYeHb JalleKas 3Be3gHAA CHCTeMa W3 fe-
CATKOB Muaauapnos coann. Tymammocts Opmona — mecpaBHeHHO
MeHbIlee mOo pasMepaM (ee cpefiHHMii momepeYHMK ONHM30K K 5 mnc)
00J1aK0 upeaBHYANHO PABPEEHHHNX rasoB (IMaBHBIM 06pazoM BoJO-
pona). TymanHOCTE AHJPOMeRH — COCONHAA rafaKTHKA. TyMaHHOCTD
Opuona maxommrcs BHYTpH Hameit lamaxtuxi, B 350 me or Commma.

Cpennsas IIOTHOCTH 3TOiH Ta3oBOH MM, KaK 4acTo rosopsar, aud-
¢ysHoii *) TymamHocTH B 10'7 pa3s MeHBIE MIOTHOCTH KOMHATHOTO
Bo3nyxa. Vmawe romops, Maccy B onmH MuIIHTpaMM Gyier BMeTh
uacTh TymamHocT o6bémom B 100 KyGmueckux wmromerpos! Ham-
AyYmui 3 BAKYYMOB, JOCTUTHYTHIX B J1a00paTOpUAX, B MILIMOHEE
pas nioTeee Tymanmoctn Opuonal N :

W Bce e ofman Macca sToro menmommuckoro oGpasoBaHHS, B ro-
pasfo Gonpmeil CTeme N, YeM KOMETHI, 3aCHy:KABAIIET0 HAEMEHOBA-
HHA «BAAUMOTO HUYTO», orpommua. M3 BemecrBa tymammoctm Opuona
MOHO G110 GBI M3rOTOBHTH IPHMEPHO THICATY TAKUX CONHI, RAK Ha-
e, uA¥ CBHINe TPEXCOT MUJUIMOHOB NOXO0MKAX Ha 3eMIi0 miamer!

Bor uro smaumT «acTpoHOMHYeCKHe» MAacmTabH - TYMAHHOCTH
Opuona, menaiomue ee 4pesBLIYAiiHO «BecoMoit» Jae IPE HEYTOM-
HOiX cpenmeit maorHoctu! Harasamoctu = pamm oTmeruM, uTO ecau
3eMxi0 'yMEHBIIHTL A0 PasMePoB GYNaBOYMOM TONOBKH, TO B TAKOM
macmrabe TymamHocts Opuoma sajiMer o0beM™ BeJIUYHHON € 3eM-
HOi map! : . ,

Tymannocrs Opuona sapxo cserurcs. Ho cmer asrtor — «x0m071-
HE{», BHIBBAHHEI B OCHOBHOM NPONECCAMH JIOMUHECTeHIMHA, KOTO-
pas BoaGy:Kpaerca OIHBKHMH K TYMaHHOCTH HIN JasKe LOTDY:ieH-
HEIMA B Hee TOPAYMMH 3Be3NaMil,

IIpn paccmarpuammu tyMamnrocrm OpHOHA B, BeposTHO, 06pa-
THIM BHUMAHme Ha sseany 0. 3To, coGcTBenmo, He ojxHA 3Be3fa,
a neyxasg cucreMa us wectn sBe3q! Yerwipe mamGonee spkme u3 mnx,
KaKk GH OTMeuaioIMMe BepUIMHKW HEKOTOPOi BooGpaskaeMoif Tpamne-
IEH, XOPOINO BHAHH yke B meGombmme Teleckonsl. Ilaram u mecras
8BE3IH 3TOH YAUBHTENbHON~CHCTEMB! OBLIM OTKPHITH TOJBKO B 1826
u 1830 rr., Tak Kak omm BechMa caalst (okomo 11™) m paccrosmme
HX OT OCTANbHBIX 3Be3n Oim3ko R 4”. 3aMeuaTennHo, 9T0 H HTH
IIeCTh 3Be3J{ — rOpPAYHe THTaHTH, NOAOOHEIe TeM, O KOTODHX YiKe
FOBOPHJIOCE.

Moxno nu cumrats caydafiEHIM H300MNHe TOpPAYAX THTAHTOB
B OJHOM ONpejielieRHOM paifonme me6a — co3Beannmm Opnora? Kowmeu-

*) B oTnHYHe OT NAAHETAPHLIX TyMAEHOCTel,
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no, Her. Ilepen mamu TummuyHas 3peanHas O-accommanus, m ee AXpOM
CIYKUT (IIECTHKpPATHAA» 3Besna 0.

'V ropsuEx ruraHTOB €CTh OAHA XaPAKTepPHAsA 0COGEHHOCTH — OHU
HeOOLIKHOBEHHO PACTOYHTENBLHEL Hanpumep, Pureas exdcexysmao
npeBpaiiaeTr B M3AyYeHUe, B OCHeHHTENbHBIC IIOTOKH CBETA = OKOIO
80 mapa. ToHH cBOero BemecTBal Ipn Taxoii Tpate Bemecrsa Pureas
" MONROCTBIO «oGaHKpoTHACAY Ob1 uepes 10 Muamauonos xer. Ho Gueck
-Purejin roBopuT ‘0 TOM, YTO 3Ta 3Be3ka Jadera oT «DaHKpOTCTBAY»,
a 3HAUMT, ee BOBPACT He UpeBhHINaer 10 MunnnoHoB aet!

IIo mepxam uenosedeckoit :kuaEum 10 MMITHOHOB JleT — CPOK He-
Boobpasumo Gombmoit. Ho yse B Macmrabe spomomum 3emanm 9Ta
jKe BeJUYMHA BHIVIAAWT COBCeM HeaHauwTenpHoil, flmepsr BrMepin
JIeCATKY MUIINOHOB JieT Hasaj, W WX Ijiaza He Morid Bipmets Pmareinsn.

~3ra 3Bezia ¢ ac'rponomuqecxon “TOYKHM 3peRHA — cOBepIeHHeHIIMIA
- MaageHen!

Hpumepno CTOAL Ke MOJOBI U [ipyTHe ropﬂ'me TUTAHTH OPHO-
HOBcKoi O-accoHmManMu, KCTATH CKa3aTb, O{HOH M3 CaMBIX OMH3KHX
x nam (paccrosmme 380 ne). -

MomnofioeTs 2TOH ACCOIMANUM BHITEKAET TaKiAe H3 COBEPIIEHHO
nEBX paccyaaenuit. Kax nonaraer akagemnk B. A. AmGapnyma=,
p rpamemuu Opuona (w Apyrux moRoGHBIX eHl KpaTHHIX CHCTEMax)
ABUKEHNA KOMNOHEHNTOB He MOTYT ObiTh HEPHOJMYECKUMH, TO eCTh
TPONCXO/IUTH 10 3aMKHYTHIM, HeuameHNEM opburam. CnereMu «Tuna
- Tpamenuu» AOMKHH PACNafaThCA, NMPHUEM 33 CPOKM, B ACTPOHOMH-
wecknx Macmrtaax ouens roporkue. Ilposenennsie B. A. AmGapuy-
MSHOM DacueTsl NOKARKBAIT, YTO IIECTHKpaTHAA «rpanerus Opuo-
Ha» cyulecTByeT He Gosiee HECKOJNbKNX MWLTHOHOB JeT. 3HA4HT, B C
aroit Touxku apeuns O-acconmanus cossesnua OpmoHa BO3HUKIA
coBceM. HeJABHO M3 KaKOM-TO J03BE3HO{ MarTepuu.

B rymammoctu Opuona ecrth MHOIO CBOEOODa3HBIX IEPEMEHHBIX
sBean, Haspmaemux: spesgamm tuna T Teasnma (mo oGosHauenuio
TIABHOTO- WX TPeACTaBHTENs), ITO, KAK HPABHIO, HE TOPAYHE® TMraH-
THI, a, Ha0GOpOT, XONMOMIHBIE KeNAThle, OPaHiKeBble 'H KPACHEI KapINKH
¢ SAPKUMH DMHCCHOHHBIMA IHHHAMH B cmexrpe. Bieck mx Mmemsercs
coBepHIeHHO OECHOPAJOYHO, W ITH KoNeOaHHA, CYlA IO BCeMY, BhI-
3BaHHl YACTHIMH, XOTA ¥ HENePHORUYeCKHMH Bu6poca\m B arMoce-
Py B3Reafibl TOPHYHX APKO CBETAMMXCA ra3oB u3 X Henp. Boobme
speanst tona T Tenpua no ceomM (PHaNYECKHM . XapaKTePHCTHKAM
_TIPOM3BOJAT BHeyaTleHWe KAKAX-TO OeCIMOKOHHMYX, «HEYCTRHOBHB-
IIMXCA» WIH, KAK TOBODAT, MECTAUUOHADHBIE 38€30. Yike 3T0T PaAKT
MOMHO CYATATL HAMEKOM HAa CPaBHUTEILHYIO Mononogrb TAKAX
06'LEKTOB,

Ha camoM neme Tar n ects. 3Beaant T Teuanna, Kax Temepn He-
OIpoBeP;KHMO JOKasano, o0pasyior csom T-accommanuu, BO3pacT KO-
TOPHIX HE NPEeBOCXORUT HECKONBKAX MUJUINOHOB JIeT.

Cosseanue Opuona comepmur tpu T-accoumanuu, w3 Ko'ropm:
camMan Goraras (220 3Be3s])) CKOHOEHTPHPOBAHA B paiioHe 3Be3MHl
T Opuona, Hefjanexo or caMoil Apkoilt yacru OpMOHOBOil TYMAHHOCTH.
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CosBeagune Opumona — 9TO Kakoi-T0 KHOAmMUN «HeOecHBI Ko+
Tem», I'le M B HACTOAILIYID 3I0XY POMIAIOTCA MUDH, CO3BHNAIOTCA
sBe3nny. Wcenomuackag OpHOHOBA TYMaHHOCTL, NOIPYKeHHHIE B Hée
O- u. T-acconmanum — BCe 9TO IPOM3BOJMUT BIEYATICHBE YEro-TO MO-
JI0Jioro, HeNaBHO - POfIABIIerocd, AAJIeKOro OT pasHoBecu#s. Bmeuarie-
HOe 9T0 YCHINTCA, eciu obparnTh BHEMaHHe elle Ha fABa QakxTa.

ITepBoe — Bpamenue - TymagHocTu OpHOHa ¥ OKYTAaHHBIX €10
MOJONBIX 3BE3[ BOKPYI HEKOTOpoil ocu, 00HApYKeHHOE H3BECTHBIM
coBeTCKUM wccienoBaredeM 3pe3fmoii Beememnoit II. II. Ilaperaro.
Bropoe — crpemureibaoe «GerctBoy u3 rtymamHocTm OpmoHa -Tpex
ropaunx 3se3s — AE Bosuuuero, 53 Osra .z p Toay6a. 9tu 3Besas
NOKUHYJN IeHTPAIBHYI0 4acTh co3se3na OpuoHA OKOIO ABYX C IO-
JOBHHOH MIJIHOHOB JeT HAasam u ceffgyac pasieTaloTcs OT Hee BO
BCe - CTOPOHHN cO CKopocTbio, Gombmeir 100 xm/c! Ilo-Bmpumonmy,
KaKo#i-T0 B3pHiB BHIKMHYA ux u3 O-accommanun OpuoHa mium B MO-
MEHT ee POKICHHA, WIM B 9IOXY, K HeMy OJMBKYIO.

Her, cossesmue Opuoma [eiicTBUTENbHO , caMoe «Oecmokoiinoe»
Mecro Ha Hebe, u 3fech, HeCOMHEHHO, HA HAIUMX- IJIa3axX, XOTA U B
Ype3BHIYAMHO 3aMEICHHOM II0 UeJOBEYeCKMM MEDHKAM TeMIle, COBep-
LIAI0TCA BelIuKHe KocMuuecKue coOrrTmsal ‘

Temer

V muguueckoro maps Ariaaca G0 ceMb fodepeli — Anbnmona,
Taiirera, Mepoma, Ilenena, duexrpa, Acrepoma u Maita. Ilpu o6-
CTOATeXBLCTBAX TOBOJIBHO HEACHHIX (0 BAac JIONUIO HECKOJBKO IPOTH-
BODEYMBHIX BepcHii) BTH cecTpPbl Obuiu OOpalleHB! B IPynny MaleHb-
KuX .cHa60 CBeTAMIMXCA 3BE3I0YEK, ¢ HE3aNaMATHHIX ' BpeMeH YKpa-
marpomux cossesque Teabna. Bo sesaxoM cayuae Ilmesmer (rax Ha3BI-
BAalOT 9TO 3BesHOe CKOILIeHHe) yIoMUHAWTCA B bubmnmy, o HuX
numyt Fomep m Tecumop. PaccKasplBalOT, UTO KOIJA-TO BCE CEMb
nneay Osum opmuakoBo sapkmMu. Ho morom, korga Mepoma mmena
HEOCTOPOKHOCTH BHIATH 3aMy’X 38 CMePTHOTO, «ee 3Be3fia» moGiexia.

IIpoBepbTe BOPKOCTL BAIIETO BPEHMA: CKOKBKO 3BE3N BB OTIET-
auBo pasamuaere B Ilneanmax? Ecmu 6 wim 7 —y Bac HopMmaibHOC
3peHue, ecrm Goilee — TO OTIM4HOe. JIIOM ¢ HCKIOYUTEILHEIM 3pe-
HEeM MOTryT pasrianerh B [lnespax gecarox ssesfl. Ho yse 'anmmeit
B’ cBOIl HecoBepIIeHHBI Tejeckonm Bacumran B llmesmax 36 sBesq.

.Boopy:xurech OuHOKIeM u ToMioGyiiTech 9THM BeJHKOJIEIHBIM
pacceannvim 3pesHbIM cromuenmeM. Cpepsascs o raproit Ilmesn *),
maiinaTe raaBHBIE 3Be3fbl cKomieHus. Cpemm HEX €CTh M POAUTENH
meGecHsIX cectep — orer; Atmac u Mathk Ilpeiioma (pme. 50).

Caman spkas us maesy Axsnmona (v Temsma). Ee cmerumocts
B THcauy pas Gompme csermmoct: Conmma. Pamom ¢ Heit Bumen

*) Haspamne «IlIesfsy ITPOMCXOAMT OT TIPEYECKOTO CJIOBA «refiacy, 4TO

03HAUAeT < «MHOKeCTBO»; B OTAensHex paiiomax CCCP Ilnesfst HASHBAIOT
«CrosrapaMny. :
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TPeyroNbHUK U3 MANOHBKHUX 8BE3J0UEK, OINTHUECKHX (CIYTHUKOBY
Ansnuonst. . 'nasunie sseannt Ilnesam — Te, KoTopHIM MpuCBOEHBI c00-
cTBeHHHE MuHpUIECKME HMeHA,— ropAYne (elble THTAHTHI ¢ TeMIepa-
Typoit moBepxmoctm, He MeHbmieit 15000°, ITomemenHoe cpegm HuX
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Puc. 50. Bup Iliesan B Teneckom (Kpy:KKoOM 0G03HaueHH DABMODH JYHHOLO HiC-
- Ka): 1 — Aabuuona, 2 — Atnac, § — 9uekrpa, 4 — Maita, 5 — Mepona, 6 — Taii-

Tera, 7 — Ilneitona, 9 — Ilenena, 17 — Acrepona.

pame Coxmne BHITIAREN0 Gbl craGeHBKON 3BE3JTOUKON NeCATON Bei-
unusl. Ho cpe;mm mecsaTkoB 3Bean, BXOAANIIMX B COCTAB BTOrO 3Be3j-
HOT0 CKOIUIGHWA, €CTh 3Be3Nbl M MeHee ropguue, qeM, cKaykeM, AJb-
IUOHA, X TaKHe, KOTOPble IO CBOMM (DUBHYECKMM XapaKTePUCTHRAM
Becbma Hamomunaior Commne. Idepen mamu coapysmecTBo pasH00G-
PasHBIX 3Be3[, IpaBjla, JaJeKo He BCeX THUIIOB (HAIpUMep, OTCYTCT-
BYIOT KpacHBle TUTAHTHL), ‘ o '
IIneanst — ogHo M3 caMbix OAMBKAX K HAM pACCeAHHBIX 3BE3JI-
BbIx ckomnenuit (paccromame 130 mc). Ilosromy omo Tak adderTHO
JajKe JJIA HeBOODYEHHOTO Ilasa. 3aHmMasg Ha Hele IIOOAAL B
HECKONbKO pas 066abinyio moxHoit JIynnl (He mpaBja Jm, B 8T0 TPYyZ-
Ho moBeputs?), Ilmesmsr B mpocTpamcTBe packmmEyIMCL BO BCe CTO-
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LY .
ponsl TpEMepHO Ha 22 cBeToBHIX rofa. Hak i B Apyrux paccesHHBRIX

8Be3QHHIX CKONVIEHHAX, 3Be3ii Ilmesam setAT B IPOCTPAHCTBE 0O
HouTH IAPATeNLHBIM IYTAM M C IIOYTH = OJHWHAKOBOH CKOPOCTHIO.

Mreans: ropasgo Gonmee KOMNAKTHHI, ueM mioGas uz O-accomma-
nuit. Ho u omm BecpMa moxopsl. IlommiTku ompenenesus HX BO3pacTa

* Puc. 51. TyMaHHOCTD, cBfzanHan ¢ [lueAnaMu,

npeAnpuERManECh HeonHoxpatHo. Ilo omenkam, ONyGIHKOBAHHEIM B

4953 r., 280 3Be3m, BXOAAIEX B COCTAB Ilgesn, BOSHUKIM BPAJ JIA

paHbIme, 9eM 2,5 MWIIHOHA JeT Hasal. Ecau aT0 Tak, TO BO3pacT
Ilnesax ogHoro mMOpsAXKa ¢ BO3PACTOM yenosedecTBal

Eme B 1859 r. Opa OTKpHTA Jerxas Upo3patnas TyMaHHOCTS,
¢Boeo6pasHas, BYANb, B'KOTOPYI0 HOTpPYHeHSl Hneanme (pure. 51).
91a TYMaEHOCTbH, B OTIMYHE OT TYMaHHOCTH OproHa, HECaMOCBOTSH-
masca. Oma oTpajkaer CBeT MOTPY:KEHHBIX B HEO Inesnx m B OCHOBS
'HOM COCTOHT M3 Mejbuailmeil TBepOH KOCMEIECKOH WEIIL. .
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Tnasmag- 8Beana coaBe3gua 'Tedbma, 3KeJITOBATO-OPAHIKeBHIA
AnnpeGapan pacmonoxen Ha HeGe (Ho He B npocrpancTse!) B caMoit
Iyme KPYTOI0 PACCeAHHOTO sBe3fHoro cxomremms — Imag (pme. 52).
Ilox »TMM HauMeHOBAHHEM NOAPAdyMeBAIOT TPYINy NpAMepHO W3
IBYXCOT B3Besj, OKpymawmux AxbneGapan. Cxopoctm mx coGCcTBeH-
HBIX [IBMKeHMH HAmpaBieHH K OfHOH Touke HeGa (rax HasmBaeMOMY
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Puc. 52. Pmapgut m Ilaeanw B co3sesaud Tenbna.

geprexcy), Gunaxoit k Bereabreitse (puc. 53). B T'mapax coGcTBeH-
HEle [BHJKEHHA 3Be3]l BeChbMa 3HAUUTEJbHHI M 10 HHEM. JIErko HAHTH
BepTeKc, KoTopbii, Hampumep, pansa Ilzesn onpefenseTcd BechMa
HeyBepeHHO. [109TOMY TaKWe, MOKHO CKa3aTh, «Ha TiIasax» MepeMe-
mawoHmecH CKONIeHHA HAa3BIBAIOT OeuiyuyuUMUCs CEONACHUAMU.

Koneuyno, Bce 3Be3fsl I'majy ABMKYTCA B IPOCTPAHCTBe MHApA-
NelbHO, & KaKylleecAa CXOMIeHHe HX nmyTeit B BepTeKce — IPOSBIe-~
Hile TIeDCIIeKTHBBI, TAKOe e KAK M CXO)MeHAe K TOPH3OHTY, HAmpa-
Mep, MapALIeNbHBIX KeNe3HOMOPOKHEIX PelbCOB.

Cocras I'majy, momanyii, He MeHee pa3HoofpaseH, uYeM ILnesn.
Ho B menom Tmagst xolofHee M «Melbde», 4eM Ineansi. Ects sgecs
u Muoro 3Be3fi, moxoxmx Ha Coxmie, M naxe HECKOMLKO KPACHAIX
rurasToB. ['mansl He OKYTAHH TYMAaHHOCTBIO, KAk Ilnesper, w 310
0GCTOATENCTBO TAKM® MOMeT PacCMATPHBATBCA KAK MPUBHAK CTa-
poctu cxomienns. Cyas mo MHOrMM MAHHBIM, BO3pacT T'man Gmusoxn
K MEIHapnRy Jer. .
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'mamst — caMoe Oamakoe K -HaM 8BesfqHOe cxomiaexue. [lo mero
4«pykoi#i momarh» — Bcero 40 mc. -(Dopma BTOro CKOIIEHAA = MOYTH
ceprauecKas, cpefHMA HONEPEYHAK ONM30K K 33 CBETOBHIM TONAM.
Hopcuurano, uro oxoixo 80000 ner masam I'magel mpoderanud MuMo
ConHna Ha KpardaifmeMm oT- Hero-pacciosaumu u G BjBoe Gainke,
yeM Temepb. Yepes 65 MunaumoHOB, JeT I'majsl, yAaaMBIIMCL OT HAC,
saiiMyT Ha Hele IIIOM@ANH ropasfo MeHbmIe -monHoi JIyHsI, a caMble
AIpKEe HX 3Be3Mbl, HEIHE OTIHTHO BUINMBI®: HEBOOPY REHHEIM I7IA30M,
craByT crabmmu spesmouxamm 12™. Kak muaute, u meGecHhle KapTu-
HHl M3MEHUYHBH], BOPOUSM, KAK M BCe B MHpe.

Ampnebapam, Kar yiKe orMedanoch, K I'mamam He HTPHHAJUIEIKUT.
Dror xOmOAHBIA OpamMkeBBli ruranr, mourm B 30 pa3 mo muaMmerTpy
Gonpme CoJlHIa, HaXOZATCA OT HAC HA DPACCTOAHAM 21 me. -

Puc. 54. I{paﬁonnnnag TYMaHHOCTbD.

CosBeanme Tenasna COmepKHT elle OfHY MCKIIOUATENHHYIO B CBO-
M- pOfe JI0CTOHPHMEYATeIHLHOCTh — BHAMEHATYIO KpaGopugayo Ty~
marHocTH (pue. 54), Oma Baxoputcs psamoM ¢ sApkoi sBesmol G,
o nus Habmopgemms 8ro o6bext Tpymmeri. Tolabko B TeMHEI® HpoO-
SpauHBle HOYM MOKHO PACCMOTDETh 3JieCh B TeAeCKON WM CHIbHbBIH
6UHOKIP MAIGHEKO® OBAJLHOe CBeTANIeeCA IMATHBIIIKO, pa3MepoM
scero 6’ X 4'. - . L -

Korma Meccse B 1758 r. B, aTOM paiioHe HeGa OTHICKUBAX ONHY
73 KOMeT, OH UyTh He CIOYTad ¢ Heil HeMaBECTHYIO JI0 TOM TOPH HKpa-
GoBUAHYI0 TyMaHHOCTB. JIMeHHe 9TO J[OCajHOe HeJAOpasyMeHue H
no6yAuaI0 ero COCTABATH CBON BHAMEHWTHIA KaTaJor TYMaH-
Hocteit, B KoropoM KpaGoBmgmas TYMaHHOCTb YHCINTCA - HOT
HOMEPOM HEepPBEIM. S ' :
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«Ilomexa Ne 1» B nocnennee ‘BpeMs npuitexna BceoGimee BHu-
MaHHe. JTO — OfUH M3 CaMBIX MOIIHBLIX HCTOUHHKOB KOCMUYECKOTo
PajioOM3NyueBns, B KATAJIOTaX PaAHOACTPOHOMOB ODOBHAMAGMBIH Kaik
«Teaen A». Ha xopomnx dororpaduax TymaEHOCTH JieliCTBUTENbHO
manoMunaer KpaGa — BoOKHa TyMa®HHOCTH HEMEOT OTAAJEHHOS
CXOJCTBO C IyNAaJbUAMHA WIH KICITHAMH. :

Kax pas ma atom mecre ne6a B 1054 r. Bcnmxmyma ApKasA cBepx-
nopas 3sesna. Ceifuac 3jech BMEHA MaleHbKas, O4YeHDb HeoGrgHA
sBeafiouka 16™,5. Camoe sameuartenbmoe, uTO rassl, obpasywmue
KpaGosupuyio tTymanmocTh, pasneraioTes Bo Bce CTOPOBHI OT 3TOM
8Be3NBl €0 ckopocThio okono 1000 wm/c! Jlame ma dororpadusnx,
CHATLIX ¢ uHTepsanoM B 20—30 ner, MOMHO ‘3aMeTHTH pacmupeHnue
- KpaGosuguoit TymaurocTH, ’ s

Bpan nu MoMKHO COMHeBaThCA, 4TO MBI BHIMM 31eCh nyaneap —
GLIBIIYI0 CBEPXHOBYIO 3BE3[ly M rasbl, KOTODbe GbIIH BbIOpOIIEHEI TIPH
ee YyIOBUILHOM B3DEIBe. -

Bce orkpriTeie 0 cmx mop mymbcapel mpmHammexaT mamel I'a-
JaKTHKE, a olmee WHCIO BTHX 3arajioyHEIX 00DBEKTOB BO Beenenmoi,
BEPOATHO, QUeHb BEJIMKO. ’ : -

~ Io cpasrernno ¢ Kpa6osupnoit rymannoeTnio Ipyrue HHTepecH»Ie
o0bexTh cosBesmua Tenblla, Kak, HANPUMep, ONTHYECKHE IBONHEIE
sBesnsl 0, 8, ® miM saTMeHHO-mepeMeHHasm A (ammmuryma 35—
4™,0, mepuon 3,95 cyTok), sacny:KuUBaOT MMM Gerioro YHOMUHAHNHA.

'

Boarmoii ITee

3naeTe nu BH, OTKYAA NPOHM3OMNG NPUATHOE Is Halfero yxa
CIIOBO «KAHMKYJBIY? ' ’ :

CnoBo 310 He pyccKoe, a HECKONBKO M3MeHEHHOe Ha pyccknit ma-
Hep JaTHNCKOEe CI0BO, O3HAYaioliee B GYKBATLHOM IIePeBOfie... «CO-
6aubn mun!» Cronb meoXKUJAHHOE HAMMEHOBAHUE HOPHATHOTO -IEePHO- .
Aa OTABIXA, OKA3BIBAETCA, HENOCPEJACTBEHHO CBA3AHO C TJIABHOM 3BE3-
noii cospesqua Boasmioro Ilca, apuaitmeit sBeanoit neba GrectAnuM
CupuycoM *)..

Hexorna B Jlpesuem Erunre, B nmu, 6nuskue x JIeTHEMY COJIHIe-
croanuo, Cupuyc BrepBble MOABIAICA B JyYax VTpeHHei 3apu. 3ror
MOMEHT TOAa TINATeJLHO ONpeJeNsICA eTMIeTCKUMH >KpeliamMu, Tak
Kak BCle[l 3a HUM BCKOpe HacTymasn pasaus Huma, a satem um mcue-
NeJAINNA JeTHNH 3HOMH, . ,

Cupmyc, BO3rIaBialmmiA cosmedgue Bompmoro - Ilca, wapaBma
HaspmBanu Tamxke Ilecweir sBesmoit: Ho mo-fiaTteinm CJIIOBO - «co0aKa»
3ByYnT Kak «kaHEC». OTCiofa TepUOX JNeTHero 3HOS M CBABAHELIR
C 9THM OTABIX OT IOBCE[{HEBHOH PaGOTH y [APeBHUX PUMIAH NOIYYMI
HA3BAHAE (KAHUKYI» — «cobaubux pmeil». 3a6aBHO, uT0 B Te Bpe-

*) CHoBO ¢CHPHOCH HO-rpedyeckH 03HAYaeT «Onecramuiin,
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MEHA KAHUKYIH CUHTANHCL TPeBOKHHIM BpemeHeM. CyiiecTBoBajo
noBephe, uTo Ilecha 3Besaja BhI3HBAaeT GemeHcTBO y cofak H JHMXO-
pajKy y Jdiopeid.

B mamu guEE EuKTO He cMoTpur Ha Cmpmyc co crpaxoM, HO BCe-
ria ¢ socxumenueM. Hennss He moGoBaTbcs STHM BeGecHHIM Gpuin-
AHTOM, HECMOTPA HA Pajy/KHbE MEPeJHBH, MME0IUM ACHO BhHIpa-
JKeHHBI roayboil mser. o

Crpuyc — camas sApKas sBesia HeGa. Ee Omecx paBen —17,4,
Kpome Cupuyca, TONBKO eme y OJHOH 3Be3hI (Kamonyca) 6Gaecw
BHpaKaeTca B OTPUIATENbHBIX 3BE3IHBIX BOJIWIMHAX. .

Cupuyc — ofiHa H3 CaMbIX ONM3KMX K HaM 3Be3Ji, cebMad B II0-
panke ynanemnoctn or Commma. Hocmumueckas paxera, coBepiaio-
mas nojeT €O CPefHe# CKOPOCTHIO 10 ®m/c, pocrurma Get Cupuyca
3a 300000 mer. CBer mpeofioleBaeT TO e paccrosnme 3a 9 Jer.

Cupuyc npumepHo Bisoe Goabme (mo pumamerpy), BABOe Tse-
nee u Busoe ropauee Coamna. Ilpm sTOM cBermMOCTE Cumpuyca B 24
pasa npesocxomut conHeunyio u saMena Commna Cmpmycom cosnana
651 HecTepmuMylo Kapy Ha 3eMie, Mapy, HPM KOTOPOi, BEPOATHO,
BHIKMIeAN OBl BCE 3eMHEBIE OKeaHBbl. ‘

Co6crennoe mBusKeHue Cupmyca cpaBHETexbHO Bemumko — 17,3 B
rog. CMemenue JHHUA ero CHEKTpa IIOKassiBaeT, 4To paCCTOAHUE
mexay Commmem m spuaiiimeil W3 3Be3[l KaKAYI CeKYHIy BO3pa-
"~ ¢raer Ha 8 KM: ‘ . o

Wayuas nomer Cupumyca B HpOCTPAaHCTBE, 3HAMEHHTHIA HeMeI[KHii
acTpoEOM M MareMaTHK Beccenn eme B 184% r. saMermir, 4TO Tpaex-
ropna Cupuyca B mpoexnum Ha HeGecHylo cdepy usobpaskaercs
CTPRHHON BOAHOOGPa3HON KPUBOW., OTO «BHXIAHHUE» Cupuyca bBee-
cesb OOBACHHA BO3MYUIAIOUIMM JelicTBUEM ero HEBHAUMOIO CHYT-
HuKa, obpamamomerocs Bmecte ¢ Cupuycom BOKpYr obmiero meHTpa
TaKecTH ¢ mepuoaoM B 50 xer. .

Teoperuueckuit nporHos Beccensn Grecrsime DOATBEPIMICA.
B smpape 1862 r. npu mcmsitanum Hosoro 18-moiimosore (46-camTm-
MeTpoBoro) pedpaKTopa M3BECTHBI AMEPHKAHCKHA ONTHK AJbBan
Knapk otkpsin psagom ¢ CupuycoM MaleHBKYIO 3BE3IOUKY, BIOCIE]-
cTBUE O0GHApPYMHUBIIYI0 OpPOMTAIBEOE [BUKEHUE B IOIHOM COOTBET-
cremm ¢ pacderamu Beccens. 9o Gsua TpuymM$ «acTpOHOMUH TATOTE-
HUs»,” N0- 3HAMEHMI0 He yCTymapomuii mcropmm oTkphiraa Henryma.

Coyremr Cmpuyca — Genas smesouxa 8™,6. Ilpn mHamGoabmmem
. ynanermn or Cupmyca (oxomo 11”) ee merxo paccMoTperh faie B
peGospmue Teleckomnl, no Mepe npuGamskenma k Cmpuycy oma cra-
HOBHTCS BCe” MeHee ¥ MeHee AOCTYNHOH g HaGmiofeHHA.

Cnyrunk Cupmyca, MHOT/Ia Ha3BIBAEMBINl IlenxoM,— mepBHIl OT-
KPHITHI wenoBekoM Geawlil kapiuk. Ms1 smaeM Temepsh 3Beslisl KyJa
Gonee muorTHbie, YeM cnyTHuk Cupmyca, HO B CBoe BpeMsa ero (usu-
wecKHe CBOMCTBA Kasalmch COBepIIeHHO HeBepoATHRIMH. Macca:
IlleEka mOuTH PABHA CONHEUHOH, HO IO AMAMETPY CNYTHHUK Cupayca
pcero prpoe Gomeme 3emau. IloaTomy cpefHAs MIOTHOCThL €ro Belle-
¢TBa CTONb BEJIHKA, 4YTO COMYEYHHIE KOPOOOK, MM HANONHEHHBIN,
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. nabopaTopuAME».
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MOMAEH UMETh MacCy B Helyio TOHRY! Ml ckIOHHEH  paccMmarpuBaTs
HBIHO ‘TIOJOGHbIe SBE3[H KaK ¢00AHKPOTUBIIMeCH» CBOTHAA, KOTOpBEe;,
UCIONB30BAB 3aMAChl BOJAOPONHOTO TOMINBA, CBETATCH JUIND 3a CHET

09eHb MefneHHOro cikarudA, Cocrosnue BemectBa cmyTHumKa CHpHEYca

¥ Jpyrux GelsX KapAMKOB MOeT OBITh OXapPAKTePH30BAHO KAK «BHI-
poszeHEsIf ras». Ilox aTMM TepMHHOM acTPOQHSUKHE MOHEMAIT Ha-
XOAAINyI0CA HOJ OTPOMHBIM /aBICHMEM CMeCh HOHHM30BAHHEIX ATO-
MoB 1 cBoGoxusix smexrpoHoB. HecMoTpa Ha To, uro sra maasma
IJIGTHEE CTANH, € BCe e CAeAYeT CYMTATH TasoM, TaK KakK OHa
o6majiaeT XapaKTepHO# AJIA rasoB YIPYLOCTHIO. Usyuenue cmyraura
Cumpnyca moxasamo, 94To B 3Be3Jax BEIIECTBO MOMKET HaXOAUTLCA B
HEOOBITHOM COCTOSHMH, M ero Hayuenue (IO CIEKTPY K APYTEM HaH-
HEIM) oforamaer aToMHY10 (MBHKY BECbMA IIOME3HBIMU CBeIGHHAMM.
Coyraux Cmpuyca u man OCHOBAHHE HA3BIBATH 3BE3IH «HOGECHBLIME

C CupuycoM m ero CIyTHHKOM CBS3aHA HEKAA 3arajj0uHAs HCTO-

pus, Wssecrnriit mpesrepuMckuit gunocod Cemexa (I B. H. 9.) u 3Ha*
MEHUTHI OCHOBONOJNOMHUK 'TeONeHTPUIECKOH cucTeMsl Mupa Kuiap:

pmit IItonemeit (I1B.m.5.) cumramm Cupmyc me romy6oit, a APKO-
KpacHOi 3Besfoif. Cemexa yTBepnma;, uto «kpacHora Cobaubeit
3Beafbl ry6ie Mapea — marue, ee mer coBceM y IOnurepa, Benuwne
KOTOpPOro obpamaeTrca K 4HCTOMY CBeTY»., YTOMHHAHUS O Kpac-

nom Cupmyce BCTDeHAlOTCA M B JETEHIAX HEKOTOPHIX IPeBHUX Ha-

. pomoB, Uro 210 — OmHOKa, HITIOIHA 3penusa min gaxr?

Ve B. X Beke, cyaa mo HaGmonenumsaM  apaGexmx acTPOHOMOB,
Cupuyc uMen Takoil ke BHELIHHI o0NuK, KaK # cerogas. Morau ma
TaKk OBICTPO 3a HECKOJAbKO CTOJNETHIl M3MEHHTBCH CBOMCTBA BTOI
sse3ap? Jlo mocieamero BpeMeEM ACTPOHOMBI CKJIOHHBI OBLIH pac~
cMaTpuBaTth coofmenus o kpacHoM Cmpuyce Kak HempaBEOOA0G-
uste. HerHe e Ha a1y mpoGiaeMy MoKHO B3TISHYTH MHaue,

Houemy me mpemmonomurs, uro cmyraux Cupumyca, 10 TOro Kak

' IPeBPaTUTECA B Gesblil Kapiauk, 6T KPacHB M THTAHTOM, HOKAB-

JAOIIAM CBOMM u3nyvenneM roaybusmy Cumpuyca? Barem om cGpo-
CHJI CBOM Ta30Bble O0ONIOUKH W CHKANCA B Genwit Kapimk, 91O . 1O
COBPEMEHHEIM - HPGICTABNEHUAM XAPAKTEDHO NAA DBONIONHA GOJNb-
muHcTBa 88e3f. Ho mouemy Torma B mcropmueckmx XxpoHmKax mep-
BhIX BEKOB HAIed 9Pl HET CooOIIeHMit O BCOBIKE HOBOH 3Be3MbI

.8 cospesgmu  Boabmoro Ilca? Bosmosmes nmBa o6bacEenug: 3Ta

BCOBIMKA OBLIa KPAaTKOBDeMEHHOM M IpUINJach Ha IePUOJ, KOTHA
Cupuyc ckpuica B aydax ConHma; acTpOHOMHS DaHHero CpexHeBe-

KOBbfl HAXOMMJAAch B TAYyOOKOM ymajgke, H - Taxoe cobBiTHe, KaK -

BCIBIIIKA HOBOK, HMKeM saperucrpuposano He Gruro. He uckimiouemo,
KOHEeYHO, ¥ KaKoe-TO MHOe o0BsacHeEme KpacHoro Cmpmyca, HeBemo-
MOe COBPeMEHHOU HayKe. ‘

Hixe Cupuyca merxo oThickaTh, B 0cOGeHHOCTH B Ounornn, sse3-

"oy 0% 910 — THOAYHKI mpeACTABATENs OYEHD PeIKOro KiIacca 3Besf,

TAaK HasslBaeMsIx 3sesn Tuna Boanda — Pajte. IMlupoxme smmccmon=

" HBIe JINHAW B. HX CHEKTpe TOBOPAT O .TOM, -UTO TAKHe 3Be3anl 6y1{~
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BAJLHO MCTEKAIOT rasoM, MOKHAIOIUM 3BE3Jy CO CKOPOCTAMHA B He-
CKOMBKO THICAY KHJIOMETPOB B ceKyHAy. Armocgepel ux HeoObrdaiiHo
IPOTAMKEHHK, & GHICTPOTOYHOCTH HAGMIONAeMEIX HPOLECCOB HE OCTaB-
nfer COMHEHHI,.4TO B HONO0HOM COCTOAHHM 3Be3fid HAXOMUTCA HE
Gonee coTHE THCcAu Jer. 3HaumT, 38e3na o? Boanulore Tlca — opmHa
M3 CAMBIX MOJOABIX 3BE3Jl, KAKUE TOAbKO MOMKHO HaONONaTh HA 3eM-
noM HeGe. '

. Ha ponmyru Mempy CupuycoMm n 0o? ecTe fApKOe paccedAHHOE
speaguoe ckomremme M 41. Omo cpasmurennuo Genso 3Be3ZaMH, HO .
BCe jKe B HeOGOJbOION TeJXecKONm BHITIAAUT BechMa 2QPQeKTHO. Jror
3Be3[HBIA pOif, EMeOmui B IONEpedHHKe 7,4 IC, yAajNeH OT Semnu
Ha paccrogmme mourn B 50 pas Goabimee, uem Cupuyec. -

B cosseanun Boabmoro Ilca ecrs ynuxambHas mapa 3Besft. 910 —
saTMeHHO-IepeMeEHasA, oGosHaueHHag GyxBaMu UW. DBaeck eo Mme-
HAeTCA B mpefeaax or 4™5 mo 4™8 c.mepuomom B 4,% cyror. OGe
COCTABIIAION(AE CHCTeMHE — pefdailiiiye CBePXTHIaHTH CHEKTPAJBHOTO
xracca O8. Cyas mo kpusoit Grecka, ofa omu Tak Gumasku ApYyr K
LPYTy, 9TO IOJ BAHAHEEM B3AUMHOTO TATOTEHHHA oprobpenn aanm-
coupanbayo ¢opmy. IlogobHsii cnyuait HaM yiKe H3BECTeH — Iepe-
menunas W DBombmoit Mepsenmuer. Ho camoe - HeoGpruHOE — Macca
ceepxruranTop cuecremsl UW Bompmoro Ilca. 910 — caMBle THKe-
NHe W3 HSBeCTHMX. HaM 3Besf. Hampas u3 mMX mMeeT Maccy
71500 - 10?* TomH, 10 ecth mourd B 30 pas Gompme ConEma M MOYTH
B 10 Mumnmonos pas Gompme 3eminu! i

Crour ymomaEyTh Tarie @ P DBompmoro Ilca, oveHb moxoyio
ma yxe smaxomyo mam B Ileges (em. c¢. 91),— sarapjouryio nepe-
MeHHYIO 3Be3fy ¢ HeGONbMMMH, HO CTPOTO HePHOJMIeCKHMU romeba-
unamm Oaecka. : , .

Mausiit Tlec

Xors r1aBHas 3sBeafa cospesama Maioro Ilca — sRexTOBaTHIil
Tlponuon — yerynaer - Cupuycy = B pasMepax, u B TeMIeparype,
U B CBETHMOCTH, MEKJY OTHMH 3Be3llaMU eCTh HedTO obmee.

Ofe OHH BO3INIABJIAIOT MAaJeHbKHe CO03Be3qusA, B KOTOPHIX HHA
OflAA W3 3Be3Ji He MOKeT CONePHHYATH ¢ HUMH B SPKOCTH. O6e 3Be3-
ABl EMEIOT B KAYECTBO CIYTHHKOB Gexbie KapiEKW, HCTOPHA OTHpbI-
THA KOTOPHIX BECHMA CXOMHEL

OnHOBpeMeHHO ¢ M3Y9YeHHEM [(BUKOHNH Cupmyca Becceas ofna-
PY’HI AHAJOTHYHHE BONHOOODAsHH® OTKIOHEHMA M B co6CTBEHHOM
memkennn IIpommona. VI specr Beccenb 3amopiospmit CyIIecTBOBAHHMS
HeBHIEMOTO Tela, BoaMymaiomero psmwxende IIpomuona.

Jli0GonEITHO, YTO KAK pas B TOT 1862 roj, rorpa Hmapk yBmme.
cuyrenk Cmpuyca, HeMeIKHil acTPOHOM AyBepc BHUECAHI ODPOHTY
eme HAxeM He Habmiopasmerocs cmyrnnka ITpommona. Ho npumiocs
nonopath eme 34 rona, npesxae uem IlleGepre mHa Jlurexoit obcep-
satopuyu yBujenr To HeGecHoe Telno, CYIIECTBOBAHHE KOTOPOro Teope-
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THdecKy GBLIO mpefcKasamo 3a mojiBexa mo storo. TyT cHOBa, H yiKe
B Tpermil pas, MOBTOPHIACH MCTOPUA, MOJOGHAA OTKPHITHIO HenTyHa
A BOT YTO MEI TemephL 3HAEM O Iponuone u ero cnyrauke.

Ilponuonm, enroBaraa ssesgma O™5, o6nagaer CBETHMOCTLIO,
anims B 5,8 pasa mpeBocxofgameii cserumocts Comuna. OH HeCKONbKO
xpynHee CoJHOA M HEMHOIO ropadee — TeMIepaTypa ero HOBepPXHO-
cru Gamska Kk 7000°, Hax u Cupmye, Ilpommon — omna m3 cocegamx
K HaM 3Be3f]: pacCTOsAHHMe [0 Hero pasHo 3,5 ne. B ofimem, ata 3ses-
na cama mo cefe HM4YeM He 3aMedaTebHA, W ecau Obi He GJIM30CTH
Kk 3emie (a moaTOMy M 3HAYMTeJbHAA BUAMMAA ADKOCTb), MEHI, BEpO-
ATHO, He oOparwin OH HA Hee HUKAKOTO BHUMAHUA.

I[pyroe meno — cnyrHuk Ilponmona. Paccmorpers aty 3BE3OUKY
11-ii 38. BeamuMHSBI, HaxojAmywoca or Ilpomuoma Ha cpemamem pac-
croaaun 4”,— 3amavya, cOBePUICHHO HEMOCHMABHAA JIA PANOBOLO JIO-
ouress acrponomnn. Ira MaJeHbKAf 3BE3OYKA U3JIy4yaeT CBeTa IOY-
ta B 10 pas membmre, yem ouyrHuxk Cupuyca, u mpejcrasiser coGoit
eme Gonee muorHpiit Oenwrit Kapanmk, uweMm Illemox. Ho cxomcrso
JByX CTDAHHEIX COAPY’KEeCTB COBEPINEEHO HEIOXOMKHX APYr Ha JApyra
ssessi (Cumpuyca u Ilponmmoma ¢ MX KapAMKOBHIMM CIYTHHKAMH)
" GeccnopHO. -

- bansnensr

Kacrop u Ilonaykc — nBe riaBHble, caMmble SIDKUE 3BE3JbI CO3BE3-
nus Binagenos, Cyas mo mx mMeHAM, JOJMKHBI ObITh Kax GYATO oueHs
10X0KuUMHI gpyr Ha Apyra. Ilpupopma, opmaxko, He moMKejnana CYH-
TarbCAd ¢ MUpaMit ¥ HafeAuia 9T 3BE3JE BECHMA DA3NMYHBIMM CBOI-
creamu. Hactop — KpaTHas 3Besfia, [Ba IVIAaBHBIX. KOMIIOHEHTa KOTO-
poii npexacraBiaAOT coGoil romyOwie ropsume 3Besgbl. Iosnyke —
XOJIOJTHAAL OpaHiKeBasg OAMHOUHAA 3Besfa. llomayxc Onmme ®  nam,
weMm Hacrtop: mo mepsoit ma stux ssesn 10 me, o B'ropoﬁ 14 ne.
Homxyke uuuem, B CYINHOCTH, He 3aMeyarejeH, Torja Kak Hacmp
IIpeiCTaBIACT coGoik OJHY M3 caMbIX HeoOBIMHbIX 3Be3.

B 6oiipmoi mkonbHbI pedparTop BI Jerko obHapyskure, 4TO
JiacTop cocrout m3 mByx roxyGeix aseam 2™,0 m 2™9, pasneneHHBIX
nipomeskyTkom %7 ,1. 910 Gbima ImepBas JBOAHAS 3BE3NA, Y KOTOPOW
cie Buabam Tepmrens B 1804 r. oGHapyuil sABHOoe opOuTaIbHOE
JSHIKeHHe ¢ mepuojoM (Mo coBpeMEeHHBIM NAHHBIM) B 341 rog. OGe
3B3/IHI PABNIENAIOT MPOMEHYTOK B 76 a. e.

Ha paccrosimmu 73”7 ot aroif mapst 3Be3j, 0603HAYAEMBIX YCIOBHO
Kacrop A u Kacrop B, Bagaa ssespoura 9™ — Kacrop C. He B mpu-
Mep TIepBEIM NBYM ropaumm turantaM, Hacrop C — maixennkan xap-
JIMKOBAA XOJNO[HAA B3BE3[[OYKA KpacHOBaToro nsegya. Paccroamue
_Me)KIy Hell W ABYyMA IIaBHBIMEM 3Beslamy He menbpmme 960 a. e. «He
MeHBINE» MOTOMY, 4YTO H3MEPeHHOE pACCTOAHME €CTh IIPOeKIUA
MCTHHHOIO paccTosgHusa Ha HebGecuyw cgepy. 3a moiaTopa Bexa Ha-
6monenuit Kacrop C me o6uapyKun NpH3HAKOB OPOMTANBHOTO ABH-
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JeHNA, 4TO M He YAUBUTENLHO, TAK KAK HEPUOJ ero obpamennst
BOKDYT IEHTPA MAcC CHCTEMBI BO BCAKOM CINIy4ae HEe MEHbINe HECKOIL-
KHX JeCATKOB ThicAY JeT! -

Korpa TInaTeibHO M3YYWIH CHEKTPLI BCeX STHX TpPeX 3Besl, obna-
PYKUIOCH, YTO KaKAasg U3 HHUX — crexTpanbHO-uBoiiHAsn. KHactop A
u Kacrop B — mBe maphl 3Be3f-GumsHemoB, PasfielleHHEIX PACCTOAHMI-
em Beero B 10 mun. M, 9ut0 8 6 pa3 MeHbIIe PacCTOAHHA OT Conuna
o Mepkypua! Ilpam rtakom TecHOM COCEACTBE BCe YeThIpe 3Be3/Ibl
HOJKHBE pHo6pecTH opMY BIIAICOULIOB.

Kacrop C coctomT M3 HABYX Gru3HeNOB-KapIUKOB, YIAJeHHBIK
Apyr oT Apyra BCero Ha 2,7 MIH. KM, 4TO JIMINb BJBOE TIPEBHIMIAET
pasmepst Comnua. Op6uTsl dTHX 3Be3Jl PACIONOKEHBI TaK, gqro Ka-
crop C sBNseTcA 3aTMEHHO-TIEPEMEHHOH 3BE3[0I C IEepPUOKOM BCEro
B 19 wacos! /e ocrambHble, Golee COMMAHBIE NapHl KpysKaTcd Bo-
Kpyr ofmero LeHTpa Macc Me[UIeHHee: B CHCTEMO Kactop A 3a
9 nueir, B cucreme Hactop B 3a Tpoe CyTOK. -

Urax, Kacrop — mIeCTMKpaTHasA 3Be3Jla, Kak X 0 Opumona. Hax
3HATh, GBITH MOMKET, B ee COCTaB BXOJIAT M .IJIAHETH, He60 KOTOPHIX
WHOTZA cpasy ObIBaeT yKpalleHO INecTbio coauramu!

Tlocie 2TOT® COAPYIKECTBA IIECTH 3BE3J, HPOMCXOKJIEHNE KOTOPO-
ro mpeficraBiger OoNpLIyl0 3arafKy MiId KOCMOroHuu, ¢ TMepBOro
BarAsAga NOKAMKeTCH COBCEM JaypANHEONA JBONHAH sBeana 6. Bece e
nonpoGylite pasgeants 31y G H3MTECKYIo napy 8Besll, LIaBHai
M3 KOTODHIX — JKENTQBATHIA ruraT 3™,5 — uMeeT Ha paccTOAHMIT
6”,8 MajeHbKOT0 KPacHOro CIyTHHKA 8™ 2. :

HHenToBaTHiil TUTAHT MMeET ele OfHOTO HEBHMAHUMOTO CHYT-
HEKA ¢ MAaccoif, B UeTHIpe pasa HPEBOCXOJANIeH ero co6cTBeHHY10
Maccy. HecmoTpa Ha 310, OH He BUIHUM coBepmeHHO HA B
KaKUX Jydax, XOTdA CyAd IO Macce, OTOT TAWHCTBEHHH CHYTHAK
HOJIAeH CBOTHTLCA rOPasfio Apue 3BE3Jbl 8 Bamanenos!

HenasHo G6BLIO BHICKA3aHO HpPENUOJNIOKeHHE, €UTO HeBUM MBI
cnyTHAK sBe3nsl O DausnenoB.— «JepHAA MBIpay». Msr o Heil Oul
HUYero He 3HAJNW, eciau Ol npuM TPABHTAIMOHHOM KoJlamce He CO<
XpaHANach Macca, OKaspiBaollasg B JAHHOM cIyuae 3aMeTHoe Jieii-
CcTBMe Ha JBUKEHHe «OOBIYHOI» 3BE3[BI 6 Bausnenos. Hesupnmoe
HE B KaKuUX JyuaX TeJO — 9TO HOMCTHHE «dJepHaA nmpa», He wmek-
J0YeH0, UTO 3arafjOvyHbIA CIHYTHHK 6 DBamsHeNoB — mepBag «UepHAs
Asipa», OGHADYKeHHAA aCTPOHOMAMH. BnpoueMm, moka 9TO TOABKO
npeanoNoKeHne, Be Goabme. . b ‘

B cosseaguu BIuM3HENo0B €CTh JBé APKHEe IIepeMEHHbIC 3BE3[Ib.
Onna u3 HuX, 3Be3fa § — nedeuna, NepuoONUIecKM MEHAIMAadA ¢BOIT
Greck or 3™9 mo 4™3. Iepuon, Gmmskmit x 10 cyrTram, monBepsKern
mexoTOpeIM KojeGamusaM. Bropas mepeMmenHnas, n Biansnenos, MHTE-
pecsa TeM, 4UTO ONHOBDEMEHHO FBIAETCA CIIeKTPAILHO-IBOHHOK W
3aTMEHHO-TIePeMeHHOil 3Be3A0H - ¢ MepPHORAOM B 2984 pua, a Rpome
TOr0, ¥ MOMYNPABHJLHOM NEePeMeHHOil €O CPef(HAM NepuoioM B 233
nus @ amoamrynoir 3™,1—3™.9. Tlomo6unpie ciydad cOUeTAHUS PAaSHBIX
THIIOB NEPEMEHHOCTH B OJIHOH 8Be3fie NaJeHO HE DejKu. ’
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Brusko or sroit nepeMeHHOMK 'Haxolﬁncg paccessHHOe 3Be3gHOE
cxomtenue M 35. Ha HeGe omO 3amumaer TAKYIO K€ IJIOMAaNh, KaK
noinaa Jlysa, a Ha caMoM pmexe ero CPeHAH = TIONEePeYHHK OKOJIO
7 me. Omo B 20 pas Goxpme T'man — paccroannme po mero pasmo
800 me.

‘B 6MHOKIL BURHA POCCHIID MaleHbKAX crabo cBeTAMUXCA 3BE3-
JIO4EK, Cpeu HKOTOPBIX HEMAJO TOPAYUX ruranToB. Uem MoIHee
TeNecKom, TeM GoJbillee KOMMYECTBO 3Be3[ MOMBIAETCH B IO ape-
uuA. Ilo cnosam usBectmoro acrpomoma npomutoro Beka Jlaccens,
43T0 HEOGBIKHOBEHHO TNOPA3UTENALHBH HeGeCHL npeaMeT M HUKTO
HE B COCTOAHMA BHJeTh €I0 NEPBHI pa3, He BCKPHKHYB OT H3yMie-.
HuAy., OTHeceM 3TOT IpeyBeNUYEHHBIH OT3HIB HA CHOT 'BOCTOPIKeH-
docr Jlaccena m Gonbmmo# mommocT: ero pedaexrropa. Ho Bce-raxm
¥ B IDKONbHBIE TEJNECKONH BBe3[HEI PO B Bnuzmenax soiraanar
O0YeHL Kpacuso. . '

Bozrmunii

3apanee mpefynpemuM uHTATeNA, UTO 3Be3bl, 0 ROTOPHIX moiifeT
pedb, B IIKOJNbHbIE TENECKOIB! KAYKYTCA CAMBIMH 3ayDPAXHBIMU U HH-
UeM He 3aMeyaTeNbHEIMH. Tak OHM BHIIIANAT M B KpymHe#mme Teie-
crombl Mupa. U Bce-TakM OHH HEOGHIKHOBEHHEI, HO y3HaTh 06 sTOM
VAamoch He IPA HEMOCPeACTBEHHBIX HaOMIoleHHAX B TelecKom, a Ho
KpPUBOA HaMeHeHHA X GNeCKa W xapakTepy CHeKTpa. - :

Haumem ¢ Kanmeann — Guectsamed meatol sse3ner 0™,09, «mo3-
rnasafiomesi» cosseanue Bosumuero. Korma ee dusuueckme cpoiicrsa
~ GBUIH elne MIOXO H3BECTHHI, HEKOTOPHI® acTpoHoMHbl cauranu Kanmesn-
Ay meoitmmkom Commna. Cxomerso feitcTBHTeNBHO ecTs, HO TOJBLKO
1o -IBeTy u_remneparype. B ocramsHoM e Kamemna coscem me
noxoka Ha Comme. . :

‘ Ranexna, oxasmiBaercs, cocrour us npyx OYeHL OAM3KEX. Apyr

" K PYTY KeNTHX 3Be3-TUTAHTOB. Onea ms Hmx no awamerpy B 12,
a Ho Macce B 4,2 pasa.Goxbme Coxmna, Homepeunmx npyroit B 7 paa
IIDEBOCXOJUT CONHEYHBI, M OHa B 3,3 pasa Maccusmee CoxmHna.
Paccrosnaue wmesmpgy nemtpamm stux 3pesn mourm PaBHO paguycy
3eMHOH opGuThl. I10aTOMY MOKHO ‘OCTATOYHO HATIALHO NpeJCTaBUTH
cebe cucremy HKamemian:, ecinm MbicienHo CoNHIE BaMeHHTE Kamen-
#oit A (66mpmuM rommomenToMm), a Bemmio — Kamemroit B. HoGa-
BUM, UTO mepBaA M3 OTUX 3Be3[ GyAeT CHATH B 110, a Bropan s
70 pas spue Comnuma. : )

. Yraosoe paccrosmme Memny Kamewmor A n Kamemno#r B mmu-
TOKHO Maxo — Beero 07,05, uto maxomures Ha mpenene paspemaro-
el cmocoGHOCTH Be;MuaRmIMX Tedeckomos Mmpa. Ho CIEeKTPAIbHBI
4HAAU3 COBEPIIEHHO HEABYCMBICIGHHO YKA3biBaeT HA J(BOMCTBOH-
HocTh - Kameman, m mo mepuopmuseckomy cmemenwmio CIeKTPAJLHRIX
MUHAR JerKo HAHTH, 9T0 mepHoj OOpalleHHA B TOH CHCTEMe IBYyX
counn 6an3ok K 104 cyrkam. S R
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MoroaneKTpHISCKHE H3MEDEHUA poxasanu, aro P Bosmumdero —
Bropas mo spKocTH mocie Hameiixl sBesja 9TOrO CO3BE3/IUf — UYTh-
4yTs (ma 0™,1), HO CTpOro NMEPHOJMYECKE MEHHET cBoit Gmeck. AHa-
Ju3 CHEeKTPA M KPHBOH H3MEHeHUA GlecKa ©Ka3alcd BIOJAHE HAOCTA~
TOYHEIM, 4TO0Bl y3HATH BHFEPECHDBIO nofpo6rocTH 006 3TON 3aTMEHHO-
riepeMeHHOI 3Be3fe.

~06a KOMIOHEHTa — TOpsuMe roayGsie THraHTEI, MOXOMH JDYr HA
npyra GyKBaubHO Kak GIu3HelsL. Hx pagmycst paBEB 1,9 MIH. KM,
a.-110-Macce Kaxknas u3 3Be3f B 2,4 pasa mpeBOCXONUT Counue. Cosep-
OIeHHO OJMHAKOBH U ILIOTHOCTH, M CBETHMOCTH TEX OIH3HENOB.
Paccroanne Mexay UX IEHTpaMu BCEro 12,5 mMag. KM, & Hepuon .
ofpamexns paBeH 3,96 cyrox. : :

TIpsaMoOf TPOTUBONONOMKHOCTBIO FABIANTCA [Be B8Be3MBl, COCTaB-

- amomue cucreMy { Boauuero (pue. 55). O6e omu coBceM He CXOMM.

-

K 3emae

/ 30606 0w Beimodory
u3-aq 3063061 K

. /.
l //acwmﬁ;w , \ . ‘geaizz 8
‘g " W e < G0 OHE NAETIER
‘ B *‘*@'H ool Ol aﬁeﬁ B a0 soesdy K
Y
0 OTmOCEpoy

Pne. 55. 3esna § Bbammero.

OpEa W3 HEX — OYeHb TOpAdad rory6osaTo-Genas. 8Be3fia, B 13 pas
maccupHee COJNHIA ¥ B HeTHpe pasa MNPeBOCXOMAMAA ero IO Jua-
MerTpy. DBropoi KOMIOHEHT — KPACcHOBATO-OPAHIKEBEIA XONOMHBLIA
cBepxXraraut, B 32 pasa maccupEee ConEna u. B 293 pasa Gombme
-ero mO NEAMETDY.:DTa 3Be3[a TaK OTPOMHA, 49TO, 6yayuz moMemeH-
molt B merTp COMHEWHOH CHCTEMH, normoTuna 6st Meprypuit, Bene-
py, SeMiI0 W JMOIL HEMHOTO- «HE. poraayna» O6pt mo Mapea. -
Tony6as 8Be3fa MMeeT: ‘reMmeparypy IOBEPXHOCTH 15 000°,
xpacsan 3160°, 3aro BTOpas naryuaer csera B 1900 pas fonapuie,
yem ConHEOe, a IepBag — JANb B 400 pas. Tomy6Gas ssesma oOpa-
maerca BOKPYT KpacHOH 1O opure, MOYTH pasHoit B pasmepax oOp-
Guve: IOnmrepa. Ilo crysaiiHOMY CTEUEHHIO 0GCTOATeNLCT JIyT 3pe-
HEs- 36MHOTO HaGMofaTeNs HOYTH JIEHKAT B IIOCKOCTH arTolt opéuUTHI,
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n GraMopapa sromy onma ns 3Be3[l MOPHOJMYECKH BACIOHAET OT HAG

Apyryio. Ilpmarom, korga KpacHag 3sesfia sacioHseT roxyGyio, Guec
nocrenHelf cHayasra MeHMeTCA OYeHs Majo, Kak ecaum Gbl 3Besana
3aBOJIAKWBAJIACE KAKOM-TO MOYTH OPO3payvHO#l ABIMKOA. JTa ABIMKA —
OrPOMHAA HCHONMHCKaA atMocepa KpacHOro ceepxrurauta. B meit
(cyna no cmextpy) kanemuessie IpoTyGepaHmsl MHOTAA B3TETAOT' Ha
BHICOTY 233 MJIH. KM, YTO B 1,5 pasa Gombme paccrosEms oT Seman
. o Counnal . ) :

Ilepnoy ob6pamenns B cucreme € Bosmmuero pasem 972 JHAM,
NpuIeM HOJHOe 3aTMEHUe roxyGoi 3Beapsr nantea 40 preii!

Hak HE rpamnmosem Macmitad 9THX fABJICHHH, OHH BCe ke Guep-
HEIOT 10 CPaBHEHHIO C TeM, WTO VAAIOCh OTKPLITE B CHCTOMe
3aTMeHHO-NepeMenHoi & Boaumuero. Bor ym rme OPApPOA He CKy-
IHTCA HA 4yHeca, Mopaskaiouue BooGpaskenne! o

WUnrepecno yxe To, wro e Boﬁuqero——3aTMeHH0—nepeMe«HHaﬂ
G CaMbBIM GONBIIMM H3BECTHEIM MEPHOAOM H3MeHeHMs Oiecka: o:
pasen 27 ropam. AMnauTyaa mpa atoM cocramamer 0,75, 10 ecth

' B MakcuMyMe Giecka & Bosnmye-

MyMe. .

Tmarensunii ananus CHeKTpa
¥ KpuBoi Omecka e Bosmmuero,
npopenennsiit B 1937 r. pua-
BECTHBIMM AMEDPUKAHCKUMHU aCT-
v 150 KM poduamxamu ]I, Koitnepow,
O. Crpyse u B. CrpeMrpenon,
TIPABEJT MX K MOPA3UTENLHBIM Bhi-
- BOfaM. v

Cucrema e Boammuero cocrour mz ABYX 3Be3]l — BUTMMONA M He-
BunuMmoii. Ta, xoTopyro Mul Bugum B co3seanu’ Boanuyero Kax jxen-
TOBATYI0 3Be3y B CpegHeM IOYTH 4™, — orpomusrit CBePXTHTaHT C
TeMnepatypoit mosepxsoctn 6300°. Sra smesna B 36 pas MaccupHee
Commna u B 190 pas Gomsme ero mo Ruamerpy. Ho ee paamepm
(COBEPIICHHO MEPKHYT N0 CPABHOHHIO C pasMepamm BTOpOIi 3Beagsi,
‘caMoit Gonpmoi wua BCeX, KAKMe MH TOIbKO 3HaeM. Ee AnaMeTp B
2700 pas Gonpme coamewnoTO, Bryrpua ee co6onno YMECTHINCh Oh
OpbuTH BCex IuIaHeT, oOT Meprypua mo Carypma mrmowurenrsmo,
Ha puc. 56 ¢ coxpamemmem oTHOCHTeNBHEIX MacmTaoB moxasama
cucreMa & Bosuuuero. .
 Hecmorpst ma  wymommmsre PasMepsl BTOPOTO - KOMIOHEHTA, ero
CBETHMOCTh Majila M HOYTH PABHA COMHEYHOI. Bapumsiii Greck senu-
yaiimei n3 3Bea3n GIN30K K 16™, a yraomoe paccrosame ee or coce-
na 0”,03. Yaurssaa orpomuyio Pa3HOCTH B BUAMMOM -Giecke KOMITO-
HEHTOB, «PAa3NeAUTHY ITY HAPY ONTHYECKA IOKA He {IpeCTABAACTCA
BO3MOKHEIM. . : - :

Houemy e -ripu meumomepmo Gomsmux pasMepax 3Besga Jdncu-
MOH A MMeeT TAKYH HHYTOMKHYIO CBETHMOCTH? Cexper, okasszaercsa,
B TOM, 1T0 ara 3Be3fa oveHb xoxopmmas (1350° ma moBepxmoctm) i
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ona W3Ay4YaerT B OCHOBHOM HeBUIWMBI® undpaxpacasie ayun. ‘K oMy
e ee CpefiHAA MJIOTHOCTh HACTONLKO Mmajna, 4ro ducmios A wpo-
3payHa; MOTOMY-TO BO BpeMsA 3aTMeHH 2TOH 8Be3J0il ee CHOYTHHKA
HUKAKHX M3MeHeHHil B CIEKTPe He HPOMCXOMHT. Ho mouemy e TOL-
na Bce e KoxeGmerca Giaeck Ancunou B? ‘

Tlo MHeHHMIO AMEPUKAHCKHX Y4eHBIX, Ancunon B, usnyuanomad
cgera B 10000 pas Goabme, uem Comnie, noHU3yeT fmmKaitae
K Hei#l caMbpie BHeIIHHEe CIOH uHPPaKPACHOH 3BE3NIHI Ancutou A.
OGpasyomeeca (MOHAIANUOHAOE HATHO» HPH memskernn dncwion B
nepeMeIaeTca IO HOBEePXHOCTHBIM CAOAM aTMOCdepst ducmion A,
Korna nepsas B3 3Be3ji OKAKETCA C3a.H BTOpO#f H (MOHH3ANUOHNOO
fIATHO» BATOPOJHUT ee OT 3eMHOro HaGmonarens, Gaeck 3pesjsl: Jucd-
wom B ocnaGesaeT, TAK Kax WOHW30BAHHBIE Trashl MEHEE npo3pavmm,
yeM HEHMOHH30BaHHEIE, JTO OCTPOyMHOE ofbAcHeHNEe TMOJHOCTHIO CO-
OTBOTCTBYET BCEM HaHHBIM pabmiopenuit. Bor Kagk MHOrO csegennd
MOJKHO MOJNYIHATh U3 AHATH3A Aaydeit cmera. .
~ Cossesgue Bosauvero GoraTo He TOADLKO HEDOHIKHOBEHINBIMHA 32~
FMeHHO-IePeMOHHBIMH 3BE3JAMH, HO X pacCesHHBIMA 3Be3AMbIMA
cromnenaamu, Ortpimure B GUHOKNEL WM TeJeCKOm TPH CKOMJACHUA
M 36, M37 u M38%), B cymHOCTH, oGpasyiomiue TpoiiHoe CKOWAe-
mne. OHH COCTOAT B OCHOBHOM W3 ropsunx GeibIX 3Be3f CHEKTPAIlb-
gHoro Kiacca B ¢ HeKoTOpOi «upmMechbio» Oonee XOMORHBIX 3BE3L,
pagoMuaaomux Coxane. B obmiedl CIOMHOCTH BCe TPU ' CKOMJICHUA
HACYUTHIBAIOT B .CBOEM COCTaBe OKOJIO ‘350 a3Besf, mpuEeM CaMo®
aproe m Ooraroe u3 aux — M 37. Paccrosmme fo Hero, Kak u J0
M 36, pasmo 1100 ne, rorna Kak M 38 k HaM HECKOJBKO Ganmme —
850 mc. VcrmEHBIE HX [ONEepeyHNKA BAKIIOYEHH B HPe/lesax
or 6 no 11 me. .

[lo uCcCHeOBAHMAM COBETCKUX ACTPOHOMOB BCHA COBOKYMHOCTH
paccesEHBIX B8BE3JIHBIX cKommenuit oGpasyer B Hamreir Iamanruke
IIOCKYI0 TOXCHCTEMY.

Enuﬁopor‘

B srom oGmmpHOM, HO GefHOM APKUMH 3Be3/AMHN CO3BE3ANN (tam
eCTh TOJNbKO OAHA 3Be3fa fApue 4™) obparmTe BHMMAHHE TONLKO HA
omuH 06BEKT — 3aMeJaTeNbHYI0 maddysHyo TYMAHHOCTD, n3secT-
Ay ACTPOHOMAM HOJ HA3BAHUEM «Poserxa» (pme. 57). Ha xopomux
dororpaduax OHA MeHCTBATENbHO OTHAMEHAO HAIOMHHAST poseTKy
Jia BapeHbs, W IO STOMY - BHOHIHEMY npusHaxy - (nucrooGpasHas
¢dopMa) ee MOMKHO Gbuto 6Bl IPHYMCAUTH K. [IaHETAPHEIM TyMaH-
HOCTAM. o

OnHAKO HA CaMOM Jeje, MOBTOPHEM, aro — mudpdysnas TyMaH-
HOCTB, CIONCBETMBAGMAS» WIHYTPA OUEHHL TODPIIHMU 3Be3aMu Kiac-
ca O. Ee BuguMblii [OTIePeIHUK BABOE Gonnmie ayunoro, Hac pasme-
aser 1100 me. - : :

*) Hx BYXHO HCKATH mepy 0 Bosamaero m f Texpra.
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- dpupaH )
Mur yixe Hpepyupesaalu YATATENH, UTO B CCCP mupza TOIBLKO
vacTh (m mpuTOM He caMas fApkas) oTOro OGIHPHOTO M, XOUETCA
CKa3arh, AIEEHOTO CO3BO3THAA. ’ '
‘B cosBeagun JpumaHa - HalifuTe TPOAHYIO asesfy o2, T'aasman
_ gpeana 4™6 HMMeer Ha PDACCTOAHME, MPEBHINIAIOUIEM MUANYTY Ayry,
cnyTEEK 9™,7, KOTOPHA B CBOK OFEpelb ABIAeTCA NBOAHOR 3Be3noil
{TpeTmii KOMIOHEHT 1m™,2). -
TrapHasg 3Besjfia HANOMHHAET HAMe ConHne, HO TOXALKO OHA
j1eCKOIBKO MeHBIG ero W xojomHee. Bropas 3Besfia — OUEHDb Xm0/~
HBII KPACHH KAPIUK, TIPUMEPHO B 5 pas mo ofbeMy W Macce MeHb-
it Comama. A Tperbs 3Be3na — Genbili Kapiuk, B 50 pas ycryiaio-
it Conany no oGbeMy, HO 3aTO IPeBOCXOAAIIN ero I0 INIOTHOCTA
B 64000 pas. Beasiit ¥ KpacHH KAPIHKA «BOJAT XOpOBOJ» C IEePRO-
oM B 250 ;mer M COBMECTHO ofpanjaloTcs BOKDYT TIABHOH 3BE3AH
1o 'OrpoMHO# opbuTe ¢ IEPHONOM, KOTOpHI eille Haje/KHO He ompe-
mened. Jra TpPOKa 3Be3f — HAIIE COCENH, O HUX TOYTH D WC.
3peana & Jpumana (4™2) saMedaTeNbHAa TEM, UTO OHA — ofiHEa U3
JIBYX 3Be3J] CEBEPHOIO IIONyIIapus He0a, BOKDYT KOTOpO#, GHiTH MO-
jieT, Kpymarcs obuTaeMmble MIAHETHL Bo BeskoM ciyuae, Kak H
+ Kura, 574 3Be3]]d HAXONUTCA MON ‘HENPECTAHHHIM HaOMOIeENeM,
JydiHe CKa3aTh, OX «papmonabIioieHneM», TAK KaK HAa Hee HAIPaB-
JeHK! OUEHB UyBCTBHTEAbHBIE (YIIH» 3eMHBIX PAJMOTENECKOMOB. IToxa
¥ OTCIORA HeT HUKAKAX (IO3BIBHBIX)» HCKYCETBEHHOFO POHCXOKAS-
HuA, HO OyieM TepueNmBbl, dKCHEPHMEHT TOIBLKO ‘HAaYMHAETCH.
Hexoropas Hafe/Kga Ha ycmex ecrb: Belb & OpujaHa HATOMHE-
saer Conmme. OHA ONMHOYHA, OCTATOUHO XONOAHA, HaKe HECKOILKO
xonoxaee COJHIA, CPABHEMA ¢ HUM IO pasmepaM, Macce H MeIJICHHO
spamaercs BoKpyr ocu, lIlociennee 0GCTOATEIBCTBO MOKET paccMar-
PHBATBCA €CHH He KAK MPAMOe YKA3AHUE, TO KaK ‘HaMeK Ha CYIIecT-
poBaHMe y & ODDHJAHA IIAHETHON CHCTOMEL Dra 3Be3ha HECKONHKO
Gamxe K HaMm, yem T Kura,— 10 Hee BCero OKOJIO 3 ne.



CO3BE3111A BECEHHET'O HEBA

Haxoe omo TemHoe, aro Becemmee smesgmoe HeGo! Tpm wMecama
Ha3aJ B TOT JKe Yac CYTOK I0/KHAsA HOMOBMHA HeGa Omia yKpameHa
CeMpio APYAHINNMH 3Be3faMu. A ceffuac Halue BHHMaHHME IPHBIEKA-
IOT ANIOb TPH 3BE3[(bI MEPBON BEJMYUHBI, ONUHOKO CHAMIE HAa (OHS '
HEMHOTOYUCHCeHHBX W HEADKAX BECeHHHX 3Be3],

15 ampens, 10 wacos Bewepa. Uyrtsr cmpaBa or HeGectoro Mepu-
AnaEa, NOYTH HA HOJNOYTH OT TOUKM IOTA [0 3EHHTA BUIHO CO3Be3NNe
JIbBa, B KOTOpOM Ges ocoboro Tpyma yrambIBaeTCs CHIYAT TPUBLI
A TYJIOBUINA «Oapa aBepeit». I'maBHas 3Beaga »TOrO cCO3Be3qUA —
Perya.

Ha woro-socroke Buausl npe spkue spesgsl. Ta, 9To mMOBHImIE It
moAapYe,— OpaH;KeBaa 3Be3fa ADKTYp, caMag ApKAas M3 BECEHHUX
8Besfl, TIaBHAA B cosBe3funm Bonomaca. Hue m mpasee Aprrypa —
roayGoBaras Cnumka, BosriaBisiomias cossesgme Jesrt. Jles, Bouo-
nac u Jlesa — riaBHefimue u HauGojee BHIPA3UTENLHBIO N3 BECEHIHX
cosseamuii (cm. Ilpunoxenue VI). ‘

. Crmpasa or JIbBa — cosseapue’ Paka, a csepxy Hajg JIbBOM — Hil-
UeM He NpuMevaTenbHOe Kpomleunoe cossesmue Mamoro JIsea. Ilpa-
Bee' Bosomaca summer cossesmua DPomunx Icor u Bonoe Beponunku,
a mpaBee W HuKe [leBEI HempaBMJIBHBIA YeTHIPEXYTONBHUK U3 3B
IOYTH OJMHAKOBOH spKocTH o6pasyer gossesgue Bopoma. B muun-
HOM cosBe3uu I'mupsi merko maliTu TONBKO CPaBHUTENBHO APKYIO
asesny o (2™). 3aro Yama m CeKcTaHT, 3aKIiOYeHHEBIE MesRay JipBoMm
n I'mapoit, HACTONBKO HeBHIPA3HTENbLHB, YTO HAMETHTh HMX vYeTKHe
KOHTYDPH IIpocTo He ynaercA. Jlesee m mm:ke Cnuxm musko HAn 1o-
pusoHTOM BHAHBI 1Be 3Be3msl (278 m 2™6) —a u P us cosseamus
Becos. :

Hponcxoxpuenne HaMMeHOBARMIT HEKOTOPHIX W3 BECENHMX COBBE-
mmit BecbMa jmoGombitHO. Hampumep, B coseesmuu JIbBa maBexm 3a-
nevyaTien TOT caMsbiil ceupenslit Hewmeiickmit Jles, nobefma majy Koto-
PHIM COCTaBHJIA ONMH U3 JIBEHAANIATH NOJBUTOB HONYAAPHOro Mudi-
yecxoro repoa Iepxyneca. Heraru, TyT ke Ha BecemmeM meGe Mo
HAI/IeM M [IPYTYIO JKePTBY TepPKYJIecOBOi Mo — Jlepueiickyo Ina-
py. B cxBaTke ¢ aTHM nmeBATHTONOBEIM uynOBHINEM I'epxymec mpo-
ABUI HEMANyl0 N300peTaTeNbHOCTh, M, HECMOTPS Ha uoMompb I'na-
pe co croponsl ucnonmuckoro Paka (u om Tome yseroBeuem ma Be-
.CeHHeM 3Be3qiHOM Hele), B Komle KOHMOB mnofena ocTajach 3a re-
poeM. ’

C muduueckoit mcropueir Bomomaca, cwima Hanmmero, M1 yime
-sHaKoMBl. He coBceM scmo mpoucxompaenue cozpesmus Hesni. Tlo
OfHOMY M3 JIDeBHHX BapHaHTOB — 9T0 Gormusa j;kateel llepepa. Bo
BCAKOM CiyYae Ha CTAPUHHEIX - 3Be3JHBIX Kaprax HebecHas [[eBa
REePUT B pyKax CHEABI KOJIOC, GTMeYeHHEI sBesmoli Crnumkoii.

Sabapna. JereHJa, CBA3AHHAH © COSBE3IUEM Bomoc Beponuxm,
V erunercxoro maps IIronemen Imeprera (111 B. o m.9.) Guuta Kpa-
casuna-cynpyra, napuna Bepomnxa., OcoGeHHO BenmkoNemmsl GLuIH
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€6 POCKOINHEIe BOJOCH, ONyCKaBmueca HUKe mosaca. Korpa Ilrome- -
Meil ymien Ha BofiHY, ero omeYaJeHHAm CyNpyra fana KIATBY Goram
TIPMHECTU B KEPTBY CBOHM BOJOCH, €CHIH TOILKO GOTH COXDAHAT ee
#0GUMOro MysKa IelbiM M HeBPeAUMBIM.

Bckope Iltomemeir Graromomyumo BepHYJICH JOMOH, HO, YBHHEB
OCTPMIKEHHYIO CYyHPYTry, 6uln HeMano pacerpoer. Llapcremmyio wery
HECKOJIBKO yCHOKOMA acTponoM HoHom, sasBus, uro Gern BO3HECIH
Bosockl Beporuxu Ha HeGo, re WM mpeHA3HAYEHO BewyHO yKpamarh
BeCeHHHE HOYW. : ,

CosBeanue Becos Taxme ommo m3 ApeBHEHNINX, OfHAKO MOTHBBI,
noGyuBIINE [IDEBHNX UOMECTUTH CPEAHN BBE3] DTOT gpocTedmuit m3-
MepuTeJbHEbl npubop, He BHOAHe AcHHL. Boa3MOMHO, uTO CO3BE3AUO
Becos u [lesnt (¢ HomocoM mmm Crukoit) OTPa3UNN XO3AlCTBEHHLIQ
UHTEpeChl PEBHUX TOPTOBLEB M 3eMJeeJbIes.

Ha crapmmneix sseanmmix kaprax Bopor 1 Yama nomemernm ma
T'uppe. Bopon mouemy-ro wmoer luppy, a Yama -surasgar ouens
HeyCTONYMBOil, roToBoll BOT-BOT ymacts. Urto osmauaer pTo CTPAHHO®
Co€TaHue COBePINIEHHO DPadHOPONHBIX HpexmetoB? B mamaTu uenone-
YECKOl CTepIuCh BCAKHE CIeB HPOMCXOMKIEHHA DTHX JpeBHeH mux
cosseanuii. llpaspa, mo mac pomen omum naexo e JIOCTOBEPHEIA
pacckas o ToM, 4T0 AKOOH B 3TOM MecTe HeGOCBOJA 3amevaTiied ToT
BOPOH, KOTOpPOro ANO/JIOH IIOCHAN € .vualmei 3a BOMOH JAs BBHIIOJHE-~
HUA ORHOTO DeNUTHO3HOTO PUTYana. Bopor me ucnommmx - npocsGy
Anoniora, 8a 4To BMecTe ¢ wamIelt B HaKA3aHme GhUT HaBCerja Io-
MeIeH Ha COMHY 3MeeBUIHOro HeGecHOTOo uymoBHINA. -

Ocranpuble TpH co3Besaus BeceHHETo ne6a — Mausiit Jles, T'on-
ume Ilcnt m Cexcranr — cobcem HeJlaBHEro NpOMCXOoKAeHun. VIx BBej
8 XVII 8. T'eBexnit, maoGperareabrocts KOTOpOro B 3TOM feje IpH
TOJIHOM OTCYTCTBHH CKONbLKO-HUOYIb CepLE3HOH apryMeHTALUH Mbl
yiKe paHee OTMeYaiu.

Manniit Jles 6rimr momemer ma me6o mo MOTHABAM AacTPOJIOTHYe-
cKoro xapaxrtepa. J[eym meGecmrim Mensenumam u JIsBy actpomorn
UPUIIMCKIBANN TypHOe BIUsHMEe, M uyTOOH He HapymIaTh Tpaguumif, ~
TI'eBennit momecrun Mexay Jinsom m Bompmoii Mepsenuneii xusor-

. HO® C TaKUM jKe «maryOHBIM BIHSHHEM» — JBLBEHKA UIM, YTO 3BYUUT
Gonee commnuo, Manoro JIssa. ,

B~ rom Mecre, xoTopoe mpime 3amATO cossesmueM I'omunx Icos,
T'esesuit mapucosan mapy cobar, GpocmBmuxca Ha Boavmywo Mense-

- puny. Tax kax nosomkm stux mcop I'eseiumii BIOMKMI . B pyKA Bouxo- -
ffaca, TO HONyumjock, uro cuH Hammmcro moueMy-to Tpasmr mcamm

CBOI0 MaTth. JT0 cTpaEHOoe wmaoGperenme Ieseams BHITAAT CHOpee

KaK 030pCTBO, 4eM KaK AeiiCTBHe, mMewiee mox coGoii Kaxkne-HUGY b

joruveckue o6OCHOBAHMA, '

N yx cocem me k mecry y mor Jlbpa Tebemnem momemen Cex-
CTAHT — YIIOMEPHKI MHCTPYyMeHT. BripoueM, u » srom ciIydae, ocTa-
Basgce ceGe BepHEIM, I'emexmit nogBommT CIeIYIOINYI0 «CONMITHYION
6asy mox csoe maoGperenue, «On HOMEINeH CIOfia,— OUIIeT 3HAMEHH- -

THII NONBCKUE ACTPOHOM,— He IOTOMY, 9TO pacmoXo’KeHHe 3Be3d
]

10 o. 10 Bureas 145



v

sanoMuHaeT 06 5TOM WECTpYMeHTe, M He HOTOMY; ITO 3fech OH OKa-
safcA 0COOEHHO YMECTHBEIM, HO OH CJYIKAJL mue ¢ 1658 mo 1679 ron
JUIA TPOBOPKH MoNoKeENil 3Beaf, a 31006a J0ficKas YHHITORMIA €ro
"pMecTe ¢ Moeit ofcepsaTopueil m CO_BCeM, WUTO A MM, npefas Bce
970 mIaMeHE crpamHoro moiapa. Bor s u momecTsl 3TO npousBe-
peHne BynkaHa B 4eCTh M CAABY Vpasuu, ¥ acTpoNOrd HAUAYT, ITO
5TOT MAMATHUK KaK pas TYT HA CBOeM MecTe, MeXIy Jlvsom u Tup-
poit, KHBOTHEIMH CBUDENOro HpaBa». . ‘

He cnenyer, ofHAKO, 4Ye€pecdyp YHIPeKATh TeBesqua. OH nHOAB3O-
pajicA NpaBOM N06OTO - MEPBOOTKPHIBATEI, - IIPABOM nasaTh Jio0nle
HAMMEHOBAHUA" OTKPHITOMY 00BEeKTy, W BpAQR JH OPH 9TOM €ro Gecno-
KOMIO. OMACEHME, YTO MOTOMCTBY BHIIBHHYTHI® MM MOTHBH MOTYT I0-
xas3aThCs He coBceM YyOenuTenbHBIMH. ’

Jles

TTo3HakoMbTECH Hpeskjie BCero ¢ PerynoM, - rifaBHOH B 3TOM CO-
sBeauu 3Be3joil. B cnucke fBAANATE CAMBIX APREX. aseay neGa Pe-
£yl CTOMT Ha IOCHEfHEM MecTe. Dra Genas ropavas 3Besja ¢ TeMmme-
PaTypOil MOBEPXMOCTH OKOIO 14 000° mo csoeii csernmoctu B.140 pas
npesocxoaur Coxne. Iomemennsii-Ha paccroasuu Cupmyca Perya
norasaxcd O B-6 pas Gonee ApKAM, UeM Apyaiiimasg W3 3Be3]] 3eM-
soro HeGa. Ho Tak Kak (axrmyeckm Peryn mouru B 10 pas paanme
Cupuyca, ero BuauMsii 61eck paBeH BCero 1= 3. » ‘

Perya — xpynHasa 3Be3fa, 10 nonepewruxky B 2,8 pasa 60ab-
ute Coamuna. W y aroit 3Be3psl Tejeckon oGHADYKUBAaeT CTPAHHYIO
csuty. Ha yraosoM paccTrosnuu B 177" pmpHeeTcA KelTas 3Be3n04-
ra 7™,6, Mo (PH3NTECKUM cBoificTBAM O4YeHb IIOXOKasg Ha Coxnne.
Xora opburanbHoe JBW/KeHHE 3Be3[B IIOKA HE o6HapyKeHO, 00HI-

H6CTH COOCTBeHHBIX ABM:KeHmit Peryma m ero connnenogo0HOro coyT-
HHKA BACTABIAET TyMATh, UTO 00e 3Be3/bl (PMBMYECKH CBABAHEI MO~ .

- ny coboit. Ho y Peryma ecrs eine BTOPO# qn’yrmux—ca_laﬁenbnaa

sBeaouxa 13", cyns mo pceMy,; Oensiit KapIUK THIIA yiKe W3BECTHOIO
mayu Illenxa. Tpu coBceM He HOXOKHMe JPYT Ha JPyra aBeafsl 065-
eMHEHH [OUeM¥-TO B eUHYI0 (PUBHIECKYI0 CHCTEMY. 3arafKku TAKHX
CTPAHHBIX COAPYECTB IOKa 4TO elie JAJeKd OT paapenienn .
3aro 3moNHe B3aypAfHA fBoifHam 3Be3na Y Jirsa. OpamsKeBasg m
- swenram 3Be3gsl 2™,6, w 3™8 pasfeleHbl MPOMEKYTKOM OKOMIO 4 ce--
KyBR Ayra. B cmcreMe naBHO yike o6HApY/KEeHO ¥ E3YyIeHo OpGHTANL-
Hoe JBUKeHHE, COBEPIIANIIeecs ¢ IePUONIOM B 619 xer. ‘
3a menpmuii cpox (181 rop) cosepmaercs obser o0mero NEHTPa
Macc B cmcreMe JBoitmoil 3BesfEl U JIbBa. Paccroaane MeMgy KOM-
TOBeHTAMH, TOPAUMMH TIOJNYGOBATO-JKENTHIMY - 3BE3JAMH, cOCTaBIAAET
‘gmech BCere 45 a. e., UTO MEHBII® pacCTOAHAA or Comama no
IIxyrona. ) : -
B cospeamuu JIbBa ecTh MHTEpeCHse TAJAKTHKH, HO B IMKOMLHEIC
ToTecKOIsl OHA TPAKTHUECKH HeJOCTYNHBL A pabaoeHUA,
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Mauzrit Jles
B ITOM CO3BGBJII/IK, OG%GJIHHHBmeM, o BOJO reBeJIKﬂ, aBa necaAr-

Ka c1albIX 3Be3l, H6T HM OJHOTO ofbeKTa, KOTOpPHIE Mor Ghl mpm-
BIeYb Hallle BHUMAaHUe,

11

- JeBa .

. T'maBmas 3Besma cosmeapmus, umeryeMas -Coukoif, spue, ropsdee ’
u ropasgo kpyunnee Peryna. Jlums 600 comHnm Mmoram Ob OIlHOBpe-
MEHHO CO3[aTh TAKON jKe MOTOK H3JYYeHHA, Kak ogua Cmuka. Ps-
TIOM C Heil HAaIma 3Be3/la KAIKETCA MANEHBKOM U He3HAYHTeIBLHON.

. Xora.Cnuka pamsme Peryaa (mo mee moutm 190 CBETOBBIX JIeT),
ee BUAUMEIA OiaecK, ofjHaKO, HecKonbKo Goxbme (1™.2), B remeckom
HUKAKAX CHOYTHUKOB BOKpYr Cuukm me
BUJ{HO, HO (POTOBICKTPUYECKHE H3MEePOHMS
HOOMETHIN HE3HAUYMTENbHbIe II0 aMINIU-
tyne . (0™1) u crporo nepuoguueckue mo
xXapaKkrepy kodeGanus Oaecka. Crmua —
. OoHA U3 3aTMEHHO-IIEPEMEHHHIX 3Be3.
Ilapa ara owems TecHas, ¢ mepuomoM Bce-
'T0 B 4 fHA... L ‘
-..Miurepecaa y Jesst (pme. 58), Ara
ABOIHAs 3Be3A COCTOMT M3 [BYX KEITO-
BaTO-0eNBIX 3Be3N-G/AM3HEI0B, HOYTH He-
OTIMYUMBIX 1O -(PUBHYECKAM XapaKTepu-
crmcaM.;apyr OT- aApyra. yPJIOBOG paccrosd-
Hile -M@KAY HEUMU.OAM3KO K 5”7, m yixe
"~ Bpammeit B 1718 r. noxpo6HO mccmemoBax Puc. 58. Op6ura nxsoitmoi
ary mapy. G rex mop ‘3Be3JIH YCHENH CO- - 8BE3NH Y JleBHL.
BePINUTE IOYTH MOITOPA 060POTA - BOKPYT . .
HOeHTpa Mace, Tak Kak nepuop obpamenus B 9Toifl (puaHuecKOf cH-
creme paBen 172 ropam. lleHTpHl BBesj pasjieeHBl IPOMEIKYTHOM
B 44 a.e., w BTa mapa COXHI yaleHa or Hac wouT:m Ha 10 Iic.
B Bepxwmeit ‘wactu cossesnua [{eBm, B o6macTa He0a, NpuOIMKeH-
HO OrpaHMYeHHOHM - 8Besfamu e, 6, ¥, 1, B, 0, cocpemoroueno ‘0TpoM-
HO® KOJIUYECTBO TaNAKTHK.. 3[6Ch B MOMHBIE TEIeCKOUE BHIHA «CH-
CTeMa M3 CHCTeM» — rPaH/HO3HOe 06IaKO TraNaKTHK, BRIKNYADINee
B ¢e0a OKOZIO NBYX ¢ IOJNOBUHON THICAY «BBEBAHBIX OCTDPOBOB», IO-
no0urix Hamemy. LlenTp obnmaxa ynaaex or mac Ha 4 MuIImoma map-
CeKOB, 8 CaMO 00JAaKO B IEJOM YHOCHTCH OT HAC, HOMYMHAACH 3HA-.
MEHUTOMY BaKOHY ¢KDACHOTO CMeINeHHs», co ckopocrsio. 1200 km/e,
TO €CTh B THICAYY. pa3 6nicTpee mymu! '
Cossessme [leBM mpmMeuaTembHO eme m TéM, 9TO B HeM HAXO~

IWTCA CAMEI ADKUN W3 KBA3apos, MMeIWi oGo3paueHme 3C 273
Ou Haxomurcs Hejanexo or aesnsl 8 JleBs H c HOMOIIBI0 KapT ero
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MOMKHO OTHICKATH cpemu ciaboix ssesn 12—13 38. Beamummml *),
Yrobpi 2TH MOMCKA 3aBepIIMINCH YCHeXOM, HYKHO e TOJbLKO Tpo-
apaunoe HeGo, HO m pedpaxrop ¢ fuameTpoM 00LEKTHBA, HE MeHh-
mmy 15 cM. BupoueM, IpH [0CTATOYMOM HABBIKe DTOT YAMBUTENBLHBIIL
00'beKT MOYKHO NONBITATECA OTBICKATH M € MEHBHIMMU HECTPY-
MEeHTaMHU. ‘ . ;

Bce KBasaphl HAaXOJATCHA AANEKO 8a IpefielaMu Hamei TaxaxTu-
KM ¥ Jake camblit Giuakwmii ma Hux — kBasap 3C 273 nas cossesjus
JleBn ynamen or 3emim Ha paccTofHMe B 1,0 MUIIMApla CBETORBIX
aer. Habmonas kBasapei, MB BHIEM caMble JpeBHHe OGBEKTH KOC-
Moca M ecli BaM YHAACTCSA HaiiTm B CBOH TeNeCKON KBasap 3C 273,
BB YBHIHUTe TO, 4T0 GbINO MOATOpAa MUIAMADAA JeT HAa3aj, KOTAA Ha
Semiie IMMb BO3HHKAJM BCe OCHOBHBIe PYNOBl MKMBOTHHIX U HepBbIe
HaseMHble PACTeHHA. : _

Mporue xBasapsi (B mx yucae u 3C 273) samMerHO MEHAOT BUAM-
MHit Greck 3a KopoTkme cpokm (Mecaum m mesenn). Obmee wmciao
KBa3apoB, MOCTYNHEIX AJIfA HAGIIONEHHs] B COBPEMOHHBIe MOINHBIE Te-
neckonsl, omemmsaerca B 100000. Bce omm, noguyuHAACh 3aKOHY
«KPAcHOr0 CMeIIeHWA», YRANAITCA OT 3eMin ¢ KOJOCCANBHBLIMM
ckopoctaMr  (ckopocts ksasapa 3G 273, manpumep, Gamaka K
48000 KM/c). 3TH CcKOpOCTH eCTh HpAMOe CleCTBUe PAaCHINPeHUA
TpeXMepHOro mpocTparcTBa BeenenHoi.

Kaasap 3C 273, xak u MHOrHe Apyrue o0HEKTH 3TOr0 poja, mMe-
eT CIOMHYI0 CTPYKTypy. OH COCTOMT U3 3Be37000pasHOr0 00BEKTA

. 12,6 3B. Bes. M MaJeHbKOE BEITAHYTOH TymamHoctd. Hesoasmo mHa-
DpalIMBAaeTCA AHAJOTHA C APYTHM 3aMevaTeAbHHIM O0BOKTOM B CO- .
spesquu  JleBW — paguorataktuxoil -[lesa A, MOIHBIM MCTOYHHKOM
paguoBonH, PAZOM ¢ AXPOM 9TOd TANAKTHKH BHeH CTPAHHLIA Bbi-
Gpoc. Her mu xpome BHemmero cxomcrea ¢ rsazapoM 3G 273 n Ka-
Koii-To Godee rayGoxoit BHyTperHeil cBAsm? AcTpoHoMus eme He Ha-
puIa OTBETA HA 3TH BONPOCHL. v '

Tanaxtuka Jlesa A (oga e M 87) summa yme B 10-kparHsli
npusMenHbii GuHokas. Ee koopaumatel (maa esmoxm 1950,0) a=
w 1228%12¢, § =12°40, a Gmeck 8,7 sB. men. B mroabHEIA Teie-
cron ¢ 20-KPATHHIM YBeJMUeHHEM MOKHO DAccMOTpeTh Rame Qopmy
9TOr0 YHUKAJIHHOrO 00BEKTa. . -

acca ramaxtuxku M 87 npumepro Owmwmmon (10'?) commeunmmx
Macc. OTa caMag MAcCCHBHAA K3 HM3BECTHHIX TFajaKTHK BRIOYAET
B ceba Gomee 400 mapoBmIX 3Be3mHBIX cKomnenwii, «BriGpoc», mad-
MIOKAEMEI PAKOM ¢ TANAKTAKOR, IPAHHO3eH — ero JAAMHA HE MeHb-
qze 300 cBOTOBLIX JOT H OH COCTOMT W3 HECKOJIHKHX KOHJeHCAIuif.

Mosxuo Ges mpeysemuuenma cuurars raxaxtaxy M 87 ommam us
CaMsIX YAHBHTONHHEX 00BOKTOB 3BE3HOTO0 MHpA.

B cosseanun [leBs HAXOMUTCA OfHO M3 CAMBIX MOIOHBIX CKOIIE-
guil, wim o6aakos, ramaktuk. [lo mmenmio . Boxyaépa m pmpyrmx

*) CM. KapTy B KHHTS: Kyankosc l( nit I1. T, ¢, 192,
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aCTPOHOMOB, HMEHHO 3TO OGNAKO HBAAETCA ANPOM HIH IEHTPOM
CaepxrajakTuka, B KOTOpOi POJIb- 3Be3]] MTPAOT 3BE3THBE CHCTOMEL.
Paccrosane 50’ o6maxa B [ese 10 Meranapcer, npmuem mama Ia-
JAKTHKA BOKDYT 3TOr0 «AfApa» obpaufaeTcA 3a CPOK, He MeHHHIHII
100 muanmappor nmer. Tawxmm 00pasoM, B CKpPOMHOM, HEADKOM CO-
spesaun Yessl, GuTh MoOMeT, HaxomuTcs OeHTp caMoOid OonpmIol wua
MAaTepuaabHLIX CHCTeM, KOTOPYIO NBITAeTCHA NPefCTaBATH cebe coBpe-
MEHHOe 4eJ0BeYecTso,

Yama

910 Cco3Be3NMe, rPAHMYAINE® C CO3BOITHEM HeBst u o6negmumIo-
[ee ABANUATH BHIUMLIX HOBOODYROHHBIM IVIA30M 3BE3fl, HO CONep-
KAT B ceGe HUYEr0 NPAMEYATEABHOrO. :

Bopon

W3 uersipex 3sesn 6, B, e u Y» COCTABAAIIIUX KOHTYP CO3Be3AUA
Bopona, mepsas -3 mmx (3™)— ppoitnas. B Goxbimo HIKONbHBI
pedpakTop Ha paccrosmum 24” or Hee MOKHO YBHIeTH COYTHAK —
Kpacayio aseagmouxy 8". Camas spkas aseama y — 2™ 6. 910 — ropsa-
umit Gexblii rMTaHT, HAXOFAINMIICA OT HAC Ha TAKOM K0 PpacCTOAHMY
(oromo 40 mc), Kak BecbMA NMOXOMKag Ha Hee Mo pusneckum cpoii-
c¢TBaM 3Besga 0. ' '

. CexcragT

B arom cosseamum us 25 spesy mer HmUero, WTo MO0 Gnt npm-
BJIeYh HAllle BHAMAHHe, ‘

Boaonac

I'naBman 3Besga cosBesmms ‘Bomonaca — Apkryp — 6rima  mepsoit
3Be3JI0H, KOTOPYI0 YAANOCh YBHJETh [AHEM C IIOMOIIBIO TeJeCKOIMA.
Cpenan aro B 1635 r. cospemennmk I'anmnes dpannysckuii acrpo-
HoM Mopen. B re Bpemema mpodeccum acrpomoma m acTposora He-
pefKo coueTanuchk B oAHOM nune. MMeHHO Takum CHIHOM CBOero Bexa
6rin m Mopen, ofue ms mocremHMX acTposoros ®pannum, cocraBus-
muii ropockont Jlrogosury X1V, ' . .

Habmionenus Mopena ubine Mosker TMOBTOPUTD KaKIbIA — JINTIE
Gbl mosio:kenne ApPKTYpa Ha JHEBHOM He0e GBLIO H3BECTHO ¢ gocra-
TOYHON TOYHOCTBIO. APKTYp — OYeHb ApKAsg 3Be3ja (0™2). B coucke
CamMblX APKEX 3Be3[ 3eMHOro Heba OHa SaHUMAeT mIecTOe MecTo,
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XapakTepno, uTo OpaHKeBasd OKpacka ApKTypa -GpocaeTcda: B riasa
nesKe HauMHAKIIEMY HaOIIOAATEIO. ’

B cpasuenun ¢ CoiHneM ADKTYp OTpOMEH (B 26 pas Gonpme mo
maMeTpy), a IIOTOMY MojKeT OBITH HA3BaH OPAHKEBHIM THIAHTOM.
On mecronbro xomonmee Coxmma (5000° ma moBepxHocTH), HO Giam-
s0cTh K Bemie (11 mc) M 3HAUMTENbHBIE pasMephl IMO3BOIAIT ApK-
Typy YCHeUIHo cOmePHMYATH B BHMMOM Olecke fase ¢ TAKMMH 1C-
moaunamu, kak Hameina. .

CobcTBeHHOe ABIKedNe ApPKTypa BechbMa 3HAYUTENBHO — YTI0BOC
paccrosnue, paBHoe BHAUMOMY nomepeyEuKy JIyHBI, aTa 3Besja Mpo-
xoxut ua nebe mpumepuo 3a ‘800 mer. HeynupuTeabHO MmOITOMY, UTO
Apxryp 6wt mepBoil 3Beafioft, y Kortopoii ['aaneii ente B 1717 r. 06-
Hapy/Kull ABHOe ABIKEHWe B IPOCTPAHCTES.

"B e Bpemena ompoBepiteHue JOKHOH ujen O HENOIBUKHOCTH
gpesj[ MMeIo He TOJbLKO UHCTO HAyYHOe, HO W OTpoMHOe Quirocod-
cKoe 3laueHue.

B cossesqum Bomomaca ecTh HECKOIBKO IHTePeCHBIX JIBOHHBIX
spesn. fApkywo ssesny ¢ B. Crpyse, ocnosarens Ilymxoscxoit ofcep-
BATODHY, CYMTAN Kpacuseillieil u3 mBoiiEbIX. JleficTBHTENbHO, ApKAL
JKeNTAA INABHASA 3Be3fa 3™ MMeeT PANOM C coboif Ha y[aJeHNH OKO-
m0 3” ronyGosatslii cnyrnui 6™, I'raBHas 3Besfia K TOMY jKe CIERT-
panpuo-ABofiNas, U IOTOMY 3/lech Iepej HAMI cucTeMa He M3 [BYX,
a 13 Tpex CONHI| o

3pesna ® Bomomaca coCTONT H3 JBYX TOPAYNX ronyGBIX 3Be3f,
(4™9 n 5™8), paspgeneHHLIX npomeskyrroM B b”,6. Haxmpmaa us HuX,
CYIf 110 CHBKTDY, B CBOI OUepeNsb ABOHHAs — HOBBIA IpUMep «4eThi-
PeXKPATHO» 3BE3MIHL.

Jlerxo paspeiserca B TeJECKOI KpacHBas aeofigag & Boxomaca.
T'nasHas opawenas 3Besna 4™,9 mMeer Ha pPACCTOSHNH 5”,3 npac-
uplit coyrumg 6™,8. B aroil mape KOMIIOHEHTHI paspelieHBl PacCTOs-
HueM Beero B 32 a.e., a mepwoy obpamenus pasen 150 romam.

CoBepurenno ynuranbna apoitmas § Bosomaca. -JIBe ropsvde ro-
ay6sie sBesgpl 4™,06 o0pamjaorcs BOKPYT o0mlero HeHTpa Macc ¢ me-
puozom 123 rona no HeoObIYANHO BHITAHYTOH opbute (ee axCHEUTPUCH-
rer pasen 0,96). I{ comxamenuio, 60a KOMIOHENTa pasfeJeHbl NpOME-
#yTKOM Beero B 1”2, Tax uTO yBUJETH MX B OT[EJLHOCTH B UIKOIL-
nbiii Teleckonl uenp3s. Pagom ¢ & Bomomaca ecTb KpacHoBaTasg
3Be3noYKa 5™, oBosuaueHnas OyKBOI ‘W. Hexoropsie nabmopartenn
yTBEP/KAAIOT, UTO MHOT/A €e Gmeck mamaer no 5™4. Ipyrme me 3a-
Meuait HUKAKMX maMeHeHmil ee Omecka. Taw, Ao cux mop m me pe-
meH BONPOC, TEPEMEHHAA BTO HJIM CTA{HOHAPHAS ssesga? He momo-
jiteTe M BHI, UNTATENb, PEIINTL 9Ty mpobmemy? '

Becnr

B ne6onpmom co3Besguu Becos oOpaTurte BHUMaHue Ha JBE J0-
cronpuMeyaTenpHocTH. Ileppas M3 HHMX — 3BE3/)A a, BTOPAA TIO 6mec-
Ky Tocie P 3Be3ja 9TOro CO3BE3NUA. Vike B OMHOKIL OTIAHYLO BHUJIHO,
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JTO TIABHAA ropadas roxyGas asesga 2™.8 Ha Goxbmiom paccrosunA
(5 MUMEYT myru) umeer KexToBaTHIA cuyTHEK 5,3 3B. BemmumHsl OGe.
3Be3[(bl 061A7A10T CXONHEIME COGCTBOHHEIMH JBMKGHHAME, HO OTpoOM-
HOe DAacCTOgHUME MEKNy KOMIOHeHTAMH 3AcCTABIAET BCO Ke COMHO-
BaTheA B U3NYECKOl CBA3M THX 3Be3l. ) :

3Beaga 6 Beco — orimuEo -w3yuennas 3aTMEHHO-IIEPEMOHHAA.
O meit MH MOeM COOGIIWTH YHTATENIO JIOGONBITHEIE noApo0HOCTH.
Ofa XOMIOHEHTA MOYTH ONWHAKOBHI 110 pasMepaM — ux paguycs 2,4
w 2,5 Man. kM. Ho Memsmmit ws mEX — ropsumit roxyboit ruramr,
B 2,7 pasa Gosee MaccHBHHIH, uyeMm Conanme, a GoMLITHH — KONTHIA
TUranT, noxoxui Ha Kamemny, mums B 1,2 pasa IPeBOCXOAALIMM
Conmnme mo Mmacce. Ilgmtpsr sBesn paspenser cpejlHee paccroaHme
Beero B 8,6 MaH. KM, a Hepuox o6paIeHHs COCTABIsOT 2,33 cyrok.
3emHo#t Habmonatens BUIUT, KaK mHOrNA Giaeck & Becos ocnaGesaer
¢.4™8 no 5™,9. Tak kak menras sBeama obmamaer MeHbIIel CBEeTH-
MOCTbI0, 4eM roayGas, Ha6MIONAETCA M BTOPHYHBIN MHHEMYM ray6n-
Ho# oxoquo 0™,1. ‘ '

v

T'ongue IIcwr , ,

Unrareap yxe me pas yGemxpancsa B IpOX3BONLHOCTE HANMEHOBA-
‘HuHl HeKoTOpHIX cospeammii. Kak yse rosopmmocs, 3Besma o coases-
aust Toguux Ilcos Grura massama ®nemcrunom Cepamem Kapaa Bro-
poro! Nla, umenno Toro camoro aBrauicKoro xopoxs Kapma II, xo-.
TOPHIA, KaK MOr, MCTHI CTOpoHHWKaM KpoMBela 3a KasHb CBOETo,
orna. Bopsopun ma me6o ato MeruTembHOE «cepAre» MOHAPXUYECKH:
nacrtpoeHnsiii (DaeMCTH, U 1O ero WHMIMATHBE HA 3BE3THBIX Kaprax
TOTO BpeMeHM -NOX «xBoctoM» Boabmoit Megpemums usobpakena
KOpoHa, BeHYAIOIAA cepiue. ,

Nzobperenne ®Maemcrunma TpoCyINecTBOBANO - HEJIONAr0, HO 3Be3fa,
Ha3BaHHaA MM CTOJb BHTHEBATO, Ge3yCHOBHO, 3aCHYyKHBAET CAMOTO
TipucTanbHoro BHuMaHusa. HecoMmeHHo, 4To 5TO ogHa M3 cambix 3a-
MevaTeJbHBIX 8Be3Nl, KAKNe TOIbKO M3BECTHBl 3eMHBIM ACTPOHOMAM.

Hpesxne Bcero a Tonunx Ilco — ogma U3 KPacHBEHIODNX JBOl-
upix 3Besf. I'mapmasa sBespga — ropaumit romyGoit rmrant 2™9 Ha pac-
croaHun okono 20" mMeer KeNTOBATHIA CIyTHWUK 5™ 4, Kamnana us
9THX 3Be3/l B CBOI0 OdYepefb CIIEKTPAJLHO-IBOHHAN € MepUOIOM B He-
cronpko nuei. Ho camoe moGonsiTmoe, uro o Iomumx Hcos — mar-
HUTHO-TIEpeMEHHAA 3Be3Ja.

CpasruTenbHo HenaBHO y 9Toit 3Be3mbl OPH TOHKOM aHAjJu3e ee
CIeKTpa O0GHAPYKEHO OYeHb MOIHO® H K TOMY jKe IepeMeHHOe Mar-
HATHOE 1076, HANDPAKEHHOCTh KOTOPOTO MEHAETCH B IPENelax or
—4000 no +5000 raycc *). [Tna cpasrenms coobmuM, uro y Commna
HANpAKERHOCTD ero oOLIer0 MATHATHOTO IIONA e IIpeBHIMAaeT
50 rayce. : : :

*) 3BaK 0TMenaeT HampaBJICHHE IO,
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B nonyaApHKX KHUTaX IO -ACTPOHOMEH, TaM, Tfie PacCKasbiBaer-
¢ 0 TaJaKTHKax, o6BYHO HApALY ¢ TYMAHHOCTRIO AHAPOMENB NpH-
poaar ¢ororpaduio ¥ XPYroil ralaKTHKE — TYMAHHOCTH H3 CO3BE3-
musn Tomunx Tlcos (cM. pme. 5). Umenamasca B xaramore Meccobe
noj nomepoM 51, oHa oyenb apdeKTHA. ITY MCOOTUHCKYIO CIUPAIDL
Mbl BUJUM «IIAIIMA», M, HECMOTPA Ha CTAaTHYHOCTH ¢ororpaduu,

caMa CTPYKTYypa TaJaKTHKH
€O3[aeT BIeYaTIeHHe 4YEero-To
punamMuusoro. Ho crpanmoe
nelno, Ha KOHIE BETBU rajali-
THKHA, HANIPABIEHHOHK Ha (oTo-
rpadun BHEH3, BHAEH KakKoli-
TO CTPAHHEIA CTyCTOK, KAaKOii-
TO DPHJATOK, SABHO NOPTHA-
muit ¢TpoitHOCTH o06imedl Kap-
THHBL

{{an yiKe TOBOPHJIOCH, H3-
BECTHOMY COBETCKOMY acTpo-
momy B. A. Bopomnosy-Beis-
AMUHOBY YHAXOCHh JOKA3aTh,
4yT0 3mechk (POTONIIACTHHKA 3a-
dukcuposaia He OfHY, a HBe
FaJIAKTHKH, COefUHeHHBIE 00-
meit Berspio, B rayounax Me-
_ raramakteke B. A. Bopomnos-
BenbaMUHOB OTKPHLI elle He-
Maj0 JBOMHBIX U CBA3AH-
HBIX MEAy co0oil TalaKTUK,
HOPa3uTeNbHO HATOMUHAKOIKX
' M 54. 3mauur, TO, UTO MHI BU-

Puc. 59. «/Iroftanr¥ fenaxruke M 51, = UM Ia PHC. 5 u 59, "e urpa

’ . cayuas, ‘4 HEROTOpasg 3aKOHO-
MEepPHOCTb — ONPEJENeHHbI dTal B HBONIOLUH (nyernr me Becex) ra-
JIAKTHK, : . .

Jipyrue B3aMMOCBA3AHHLI® H B3auMOJeliCTBYIOIUe TANAKTUKIL
OUYeHD ‘JANEKM OT 3eMJM M JMOCTYHHEl JHIIb MOIMHBIM TelJecKOomaM.
Ho M 51 cpasuurensno Gamska k maM (mo Hee «vcero» 7000 Kie),
U ee BUIUMBI o6Iuil «HHTErPAaNbHEII» OleCcK paBeH 8™9. Crour
- OTHICKATH HA He0e 3Ty [BOUHYI0 TalaKTUKY, W XOTA HIKOJbHBIE Teje-
CKONBI, KOHEUHO, He MOKAKYT TeX MOXpo0HOeTeldl, Kakde BBl BHIUTO
Ha puc. -5, WATEPECHO NPOCTO 3aMETHTh B II0J€ 3DPEeHHA TeNecKoma
cnaboe TyMamHOe NATHBIIKO, CBeT MMJIMAPAOB 3Be3Jl, MOCHIAHHBIX
MMH CBhIIIe 22 MUUIHOHOB JieT Hasax!

A BoT ellie HexoTOphle WHTEepecHH® moapoGHocTH 0f 2TOH mape..
rajaxkraK. IJiaBHAas u3 HHX DMeeT NONEPEeYHUK, BIATEDO MEHBIINI,
wem y namreii [amaktuxu. Ha pneGe 06e ramaxTuxn M 51 Bupgss Kag"
TyMaHHOe TATHHINIKO ToNmepeYHuKOM B 14’, uTo mOYTH BJBOO MEHL-
me BUWMOro AMaMeTpa IyHHOTO nucka. [lBoiimas ramaxrtmra M 51
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VHOCHTCA OT HAC CO CKOPOCTLIO 546 KM/c, B ueM CHOBA HMpPOABIAETCH
yiKe YOOMAHYTHIHi HAMH paHee 3aKOH «KPACHOTO CMEIEeHHAN.

© B Tomunx Ilcax ectp (a=13"3746, 6=28°53") cpaBHUTEILRO
sipkoe (7™,2) maposo¢ cxomreswe M 3. Ero Bupumuli momepeusHK
22’, a paccrosnme or Hac 6iau3ko K 14 kmc, JIuHME B CIeKTpe CKO-
IVIEHNAS CMelleHbl K (PHONETOBOMY KOHLIY, TO eCTh CKomiaeHue M 3
K HaM npulanKaeTCsH, IPUIeM [OBOABHO OBICTPO, CO CKOPOCTBIO
150 xM/c.

Bomocsr Beponukn .

JdTO CO3Be3/Me MMeeT CMBICA BHMMATENLHO PACCMOTPETh CHAvAIA
NCBOOPY/KEHHKIM IA30M, & HOTOM B Gumowne. B mpasoii ero momo-
Bune Gonpimas rpynna craGBIX 3BesNOoYeK 06GpasyeT HeuTo, HATTOMM-
napinee «KkocAk» xeramux sxypasmeit. Ilomanyii, moxkmo, momo6mo
Komony, ycMoTpeTs 3pech ¥ KONHY CBETANIUXCSA DPOCKOIIIBIX BOJOC
iipacaBulibl Bepormku. Ho mam xodercs oTMeTHTH, YTO BHYTPH 3TOrO
¢KOCAKAa» M 0[O ero OKPAaWHAM MOILIHbIE TEJIEeCKOIbl 00HAPYKUBAIOT
OTPOMHOE KOJIMYECTBO TaJaKTHK. 3Aech, B co3Besguu Bomoc Bepo-
nyKki, HabmogaeTca eime OfHO «o6daxo ramaxrux». OHO HECKOILKO
yerynaer B umciaenHocTH obnaxy B [ese: Tam oxomro 2500 3Besgmbix
ciicTeM, 37leCh OKOJIO THICAYM. HO BO3MOKHO, YTO MHOTO TaJAKTHK
B obnaxe u3 cosseanus Bomoc Bepomuxwm mbi mpocTo He BuAUM H3-3a
HUYTOMHOCTH UX BUIUMOTO OJeCKa,— Belb ONUCHIBAEMOe 06JIaKO yHa-
JeHo oT Semuu Ha 25 Mmanmonos mapeex! Kak m momosxermo mo sa-
IOHY ¢KPAcHOro CMemeHMs», 0HO yberaer OT HAac ¢ yMODOMpAa4d-
TEIXLHON cKopocThio 7400 rM/c! X

Ilocne aroit rpammuosmoir kaprunsl (yBel, B mommoit Mepe mocTyn-
HOH JMIIp MOUIHBIM - TeecKonmaM) o6paTHM BHUMAaHHe Ha 3Be3ly o
paccmarpuBaeMoro cosseagusa. CoBCeM pAIOM € 9TOil CKPOMHOH 3Bes-
JOUKOH NATOH BEJWYHHEI B IIKOAbHBIE TEJECKOIBI MOMHO OTHICKATH
11apoBoe 3se3funoe ckomienue M 53. Ero murerpamsusiii Giaeck 8™7,
A pumumeblii momepeurnur 16°. Ckrommenme ypamserca or 3emid €O
crwopocteio 100 KM/c, ¥ B Hacrosmyo dm0Xy Hac pasgenser 20 Kric.

T'unpa

Humme Crnukn Ha paccroanmu npuMepro B 10° mmorma BEAHBL nge
3Be3fpl TOYTH ONMHAKOBOrO Oiiecka (OKoN0 3™), & HMHOTAA4 TONBKO
~onua, Gomee npraa. Ta, uro mosipue,— Yy Tuapsl, a Ta, KuTopywo- He-
BOOPYJKEHHBI/ I1a3 BUIAT He BCErja,— ROJArONepPHOAMUECKAad Iepe-
menHaa R Toro ke cosseamus. v

Jra THraHTCKaA OYeHh XONOXHAA 3Be3[a C APKAMU DMUCCHOHHBI-
MU IMHASAMH B COEKTPe BeCbMa HAIOMAHAET MO CBOMM (PU3HYECKUM
csoiicrBaM Mupy Hura. Ammiuryna wusmenmenus 6mecka R Tmapm
oyeun Beauka — ot 3™,5 mo 10™,9. Ot ogmoro Marcumyma Giecka no
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COCe[HETO TPOXOMUT HECKOAbKO Gomee semHoro roma — 387 pueit.
IosropaeM, uro R Tuapsl — tunmysas folromepuopgmueckas mepe-
MeHHaf, U Bce, 4TO GBUIO CKa3aHO O IpHYHHAX KoixeGamma Oaecka
Mupu Kura, snonse Moser 6uiTh ormeceno m K R 'mmpsr.

Panom co ssesgolt p I'uppsl ecTs miaHeTapEas TyMaHHOCTH. Ofn-
HaKo M3-3a ciaaGoro Gmecka (9™,7) U KpOIIEYHOTO BHAUMOrO AUAaMET-
pa (Bcero 0°,7) ee mMeer CMHICK HAGIIONATE TONBKO B TENECKONEI
AOCTATOYHO KpPyHHbie. B IIKOABHBIE TeNeCKOHNBI 37ieCh B Jy4INeM CIy-
gae BHjHA eJe 3aMeTHAA TYMaHHAsA CBETNAsd TOUKA.

Pax
VY nppessero nucarens Ilnmmua Crapmero ectb Takde CTPOKH:

«B smake Paka ecTh fBe Manble 3Be3fbl, HasbiBaeMmele Ociaramu,
a cpei:m HEX — MajJleHbKoe 00Jauko, Koropoe HaspiBawoT fleasmu».

Ilosruueckan Qanrasma ApeBOMX mnpumuchiBaza HeGecurM Ocasram’

BIOJHe 3eMHOH aNIeTHT -— GLIIO pacmpocTpaBneHO NoBephbe, YUTO MHOI-
na Hebecunie Ocnara xopmsirca u3 HeOecHEIX, flcaeit.

flein cudTadHChL B JAPEBHOCTH XOPOIIMM YKasaTeleM T[OTONbI,
M O[MH [PeBHMIl 03T HACTOMYUBO COBETYET:

«Cnemurh 3a flcnaMu: moR0o0HO JIETKOMY TyMany
Onp OAKIBYT Ha ceBepe B BIajeAnAX Paxa.
T'pannis ux — fAse caalrie sBeafn,.

To mea OcieHKka, pasgexeHutie fcaamn,
Koroprie BEa uncTOM sAcHOM HeGe

Tloxgac BHE3alHO KCYE3AI0T, ABe ¥ 3Be3[Ll

Kax Gyaro mpubamxanTed JIPYyr K ApYyry.
JIyros TOrAa He CMOYAT HEIIOrOAa;

Korpa sxe flcau temant m Ocasara

CUAIT HeusMeHHO — OymeT HOKEB!»

BoBce He cuMTas ONMHCAHHYIO METONUKY NPHEMIEMOH [JIA coBpe-
+MEHHON MeTeopoJoruM, Bce ke orThimeM HeGecHmx Oc¢lAT ¥ HX KOp-
mymky — fcam. S - ' '
Ocnara — 8BesAsl Y u & Paka — ofHm u3 caMbIX HPKHX 3Be3;T
B 9TOM OOMIMPHOM, HO COCTOALIEM H3 CIabBIX 3Be3ji cos3pe3nan. Mermx-
AY. HAIMH 4 YyTh CHPABA HEBOODPYKeHHBIA IiIa3 ACHO Pa3IUuaeT Ka-
KyI0-TO TyMaHHyio 3Be3jly. Hakoit 65 30pKOCTBIO Bbl HH obagann,
9Ta CTpPaHHAA TyMaHHas 3Be3Na, obosHauennan GykBoil e, He nOKa-
JKeT BaM HUKAKnX mofpoGHOCTEH. o
" "Y pee-Taxu e Paka He 3Be3da, a OfHO M3 Haumbodee 3aMevaATENb-
HBIX PacCesAHHLIX CKOINIGHWE 3eMHOTO 3Be3JHOTO ueba, eme B Heaa-
naMarasie spemena HaspamHoe flcmamm. Tombro Tanmaer ypanoch
pasrajath, YTO CKPHBaeTCs 3a OOGMAHYMBON BHELIHOCTBIO «TYMAaHHO
3Be3JIbIY,— B IOl 3peHHA ero Texeckoma flenm pacnmanmes HA MHO-
secTBO clabo ‘ceeramuxca 3pesgouek (puc. 60). '
ITocMoTpuTe Ha 3TOT 3Be3JIHHI POl B OMHOKAbL HJIX TeJIECKOM
(upu cmafom yBenudeHuu), W Bel IOfiMeTe BOCTOPT Tannaes,
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KOTOPHI He HAXOAWN CIOB [JIA ONMCAHMA OTOTO BEIHUKOIEITHOTO
3penuma. : o
fenm — TunnyHOe paccesnHoe 3Be3mHOe cKomiaenme (0Gosmauvaer-
-ca M 44). Ono smms wemmorum panpme Ilmesx — no feieit 160 mc.
Corua sBesn, obpasyoman flcim, sanmMaer B mpocTpaHcTBe obmacth
LONEePeYHAKOM OKoMo 5 mnc. B remeckomst B flemax suamEsr 3Beannt
or 6™ mo 11™, rmaBHBIM 0oGpa3oM ropaume Gejdbie TMTAHTHL ¢ HEKOTO-
poii’ mpuMecs0 Goidee XONONHEIX 3Be3f, cXomHEIX ¢ Coxnpem. O6a
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Puc. 60. 3sesguoe cronsenue flcau B cossesgui Paka.

9TUX B3BE3JHBIX CKOINVICHHMA WO CBOGH IPOCTPAHCTBEHHOH TIIOTHOCTH
(konmuecTBy 3Be3q B efuuune o6beMa) He HAYT HU B KAKOS CpPABHe-
BUe ¢ O4YeHb INIOTHHIMH, 0COOEHHO B LIeHTDe, IIADOBHIME 3BE3[[HHIMH
cromnennsamMu. B cossesnunm Paka ects eme ogHO paccesiHHOe 3Beaji-
noe croniende M 67. Ono maxogurca uyTs mpasee o Paxa, u oTbic-
KaTh ero, HOIb3YACH 3Be3AHOH KAPTOil, He COCTABHT HHKAKOrO TPYAa.

Bor «macnoprHBle ZaHHBIEY 3TOI0 3BE3AHOTO Pof. PaccrosHue —
800 mc, mmamerp orono 4 me. B cocras M 67 sxomur 80 sBesp or
10™ mo 14", mpuyem, kak u B flcaax, aT0 B OCHOBHOM ropsuue Ge-
JIble TUTAHTBHL.

flenu m-M 67 — pgBa GausHenma, Ho kKax pasnmuuen mx BHeNIHHIR
o6nux nas semaoro HaGmonarena! flcam ornmuno BUAHHEI HeBoOpy-
#EeHHBIM IJa30M Kak TyMmaHHas 3Be3fa 3™,7; M 67 nmeer unterpann-
- @bl Gmeck 7™,3 M B IIKOJbHBIE TEJNECKONB! KayKeTcd CBeTAUUMCH
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cBeTARM nATHOM. Ilpmamna — pasnmume paceroammii: fleau mourm
B 6 pas Gmuwxe k HaM, yem M 67. ~

B cosseagun Paxa. sameuarennna kparmaa ssesga . JlperHue
CYNTaNy ee OfUHOYHOW, HHYeM He BHleAAIOMe#ca 3Bes09KoOH O™,
B 1656 r. To6nac Maitep, BMAa KOTOPOTO MBI yKe YIOMUHAJN B CBA-
3| ¢ TyMaHHOCTbI0 Ampapomensl, «pasusowm» [ Paxa. C 1781 r,
mocie mHabmopefuit Bumpama Iepmrens, § Paxa cumramm tpoiinoit
speanoit. Temeps e MEI 3HaeM, UTO BHEIIHe CKPOMHag 3Be3f0YKa
t Paxa wa caMoM [fielle IpefcTaBifgeT c060fi CHOMHYI0 CHCTEMY U3
natn 3sesn! ‘

Tnasuas sKeatas spesna A (5™,7), noxomas ma mame Comnune,

pa paccrosmmu 1”,2 mmeer ropaumii romy6oit cmyrmmr 67,0 (3Bes-
na B). Ha ynanemnu 6” or ssesgsl A BuaHa spesfouxa 6™ (ameana
C), xotopas B cBOK ouepens mmeer coyTEuk 7™8 (aseama D). Hawo-
HeH, CIEKTPAJLHBIH aHAJu3 NOXa3biBaeT, 4TO 3Be3fla B Taxike mme-
- er cuyTHuK (3sesgy E).
’ Bes ara capiEas cmcTeMa M3 IATH 3Be3jl THIATEJNbHO HU3YYeHa,
¥ HaM XOpOIIO M3BECTHH! NepHORs! o0pAINOHASA B PAsTHYHBLIX ee Ia-
pax. Hanpuyep, ssespst A u B ofpamarorcss BOKpyr obmero menTpa
Mmacc sa 60 iser. 3Besga C KpyHT BOKPYr HHMX ¢ IEPHOAOM B
1137 mer, ofpamasch opxHOBpeMeHHO BMecte ¢ D Bokpyr ofmero
nenTpa Macc ¢ mepumomoM B 17,6 roga. Bor xakam ClOKHOCTH CKpbI-
BaeTeA 3a BHEIIHEH HpocToToil! :

HoupoGyiite HappasuTh CBOl TEJECKON HA 3Ty CAMYI0 CIOMKHYIO
§3 BUMUMHIX HEBOOPY)KeHHHIM TI7a30M BeCeHEWX 3Be3fl. Hak BB py-
Maere, 4T0 YJACTCA BaM yBUJETb B IOJE 3peHuA?




- CO3BE3/11s1 JIETHETO HEBA

Hoporkue cserine nermue Boum.. Jlaa acrpomomor sT0 caMas
HeGuaronpuATHas mopa. A B CeBEePHHX O06JIAacTAX CTPaHH B IIEPHOJ
«bebix HOUeH» M BOBCe mONHAas Oe3eATENHLHOCTH,— pedb, KOHEUHO,
HuAeT TONbKO 0 Habmonennn 3pe3s. . : ,

Mu, ma3MmeBEM Hameil TPajMLMH M ONAINEM BHJ 8Be3JHOr0 Heba
He paa 22 wacos, a puA 23 wacoB 15 miona. B cpeameit. momoce
CCCP n B aroT mpepmonyHOuHEI Yac He6O eIle o4YeHH CBETIO, TAK
9Td AnA HaGnOeHEA MOCTYDHBI TOJLKO CaMble APKHe JeTHHe 3Besfbl.
ByneM, ofBaKo, ONKCHIBATE BCe JOCTONPHAMEYATENHHOCTH JETHHEX CO3-
Be3quil, faske o0beKTE caabele, HajgeACh, YTO YUUTATENh CyMeeT
OTBICKATH W PAcCMOTPETh MX HJW B KOHIE BeCHH HAM B TeMHLIe HO-
un aBrycTa u ceHTAGpsA. ‘ -

Ha cBetmoM cymepednoM xetmem Hefe meperMm momBasioTcs
TpE Apkme 3Be3fsl — Bera (a Jlmpeily Jleme6 (o JleGems) m Ann-
raup (¢ Opna). Onm 06pasyioT BepHIMHBH OrpOMHOTO «IETHETO Tpe-
YTONBHUKA» — IVIABHON OTAMIETENLHON JHETAaN: HAIIETO CEeBEPHOTO
JIETHETO 3Be3MHOrO Heba. ’

B remmnie aBrycrosckme HOWM pAjoM ¢ romyGosareit Beroit u
9yTh NOHWKe €e BUAHBEI YeTHpe HespKHe 3Be3Nnl, 00pasyiolmme Bep-
mEHH BooOpafkaeMoro mapajiesorpaMma. JT0 HeGONBIIOS CO3BE3-
pume Jlupnt uzobpaskaer TOT- MySHIKAJBHBIA HHCTPYMEHT, Ha KOTOPOM
Axo0b Korma-to mrpan Opdeit — MEQHIECKRIT MYySBIKAHT, TOKOPHB-
WU CBOMM HMCKYCCTBOM fQake ofurareneir apma. [laa  cossesgus
JleGena xapakTepen KpecT, BepHIZHA KOTOPOTO OTMEYeHA GeEIM
Jlene6om. Ha crapmnmbix xaprax Bu yeupmte JleGens, nersimero
BEu3, ¥ 3emue. I'peru ysepsau, uro B aTom ofpase cam BCEMOTYIINIT
3eBc, CKPHIBAACH OT PeBHOCTH Lephl, JeTuT Ha ceuanue K Jleme —
6ynymeit Matepu Hacropa m Honaykca. _

Bansko or Anbrampa; BHIIG ® HEXKe 9TOH APKO# roayGoit 3mes-
I!, BUJAHEIOTCH ABE sApKHEe 3Be3Ro3k®m — Y u P Opuaa. Bmecre ¢ ma-
XofAmeiica cnpasa OT HEX 3Be3Noit § oHE oGpasyloT XapaKTepEYIO
¢urypy aToro meGomsmoro cossespus. Ecam BepnTh KpeBHErpewecKuM
NereHfaM, TO 3[ech Ha HeGe yBeKOBeYeHa Ta XWINHAA NTHIA, KOTO-
paa B-tedemme 10000 ser KaeBana meueHs» NPHKOBAHHOTO K cHaje
Hpomeress — cnaBHOro repos, npEHecmero ¢ OnEMma JiomgaM cBet
SHaHUA W 2 TO KECTOKO HAKA3aHHOTO PA3THEBAHHLIMM GOTraMu.

- Cnpasa or Jlmpet — cosseamme Tepryneca, xapaxrtepHOE . 0FMe-
ueHHOH Ha 3Be3HON Kapre ¢mrypoir. [la, 310 TOT cammli Morymect-
BeHHEI MuQuYeckmit repoit [lpesmeit TI'penum, roTopomy ymamocs
youts nanmneir cempenoro Hemeiickore JInpa, aaxymm|Ts Mmororomo-
Byio Jlepmeitckyio T'mnpy i coBepmmTh eme HecATh 3aMeuaTelbHBIX
noxsuros. Ha sxuBonncHoi sBesnmoit kapre I'esenua (XVII B.) Tep-.
Kynec aymur mipy Moryweit pvkoit, wepea KOTOpYIO yike mepexmHY-
ra mrypa Hemeiickoro JIsBa. #ane u9T0 1O caoMmBmIelics w He
BIONHe MOHATHOH Tpagumum I'eprynec m3aobpamaerea OMPOKHEYTHIM
1O CPABHEHHUIO C OKPYHAIOHIUMHE CO3Be3RWAMM, ,
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Tlop TepxyiecoM — c03Be3fus 3MeeBOCHA ¥ 3MeH, AIA' KOTODPHIX
TpYAHO yKas3aTh KaKoe-HEOYAbL XapaKkTepHOe PACHONOMKeHHE COCTaB-
JAKIGEX MX 3Be3R. OTH BecbMa APeBHAE CO3BE3[HUA, [O-BHTAMOMY, HO
cBA3aHbl ¢ KaxuM-au6o. MudoM um m3o0pazkaloT JAWIIb TO, O .veM. TO-
_BOpAT MX Ha3BaHUA,— WeIOBEKa, JeP/KAIEro B PYKax 3Mei0.

3a10 ¢ coceprnM cossesgueM CesepHoii Hoponsl, orMeTeHHBIM
IONYKPYIIoH Hemouxoit u3 seeaf vo rmase ¢ Iemmoli (o Cesepmoit
Koponn), cBA3ana KpacuBad JereHia. : :

Kpacasuna Apmapma, moxmmenHas MEmieckuMm repoem Teseem
H sateM Oe3KaJOCTHO HOKHHYTaA MM Ha Oepery Mops, TPOMKO PBI-
Jaja ¥ BakBaZia K HeOy o HoMom#. B KoHIe KOHIOB K Hel SBUICH
Gor Baxyc m, yeiasg yBeKOBeUMTh NaMATH CTPAJAIHIB], CHAN C TOJO-.
BE ApuajHel BeHOK u 3a6pocuma ero Ha HeGo. lloka Bemok mereln.Ha.
He6o, AparolmeHHble KaMHM, BIUIeTeHHbIe B HeETO, IpeBPATAIACEH . B
3Beax, KOTOphIe ¢ TeX He3amaMsATHHIX BpeMeH M o0pasyior Co3Be3/iue
Ceneproit Hoponst. .

B 10HOM uacTu HeGOCBOKA, B NPHIETAOLIAX K TOPU3OHTY ofia-
cTAx Heba, MBI BCTpevYajd LENOYKY APEeBHAX coasesnuit — Boponeii,
Kozepor, Crpenen, Cropnmor. B mocrepmeM "m3 HOX CHAET ApPKafg
KpacHas 3Be3fa — AHrapec. Y 3THX cO3Be3juil Her Kaxux-HuGyRb
XapaksepHHIX (HECyp, M OTHICKMBATH MX INPUXOAUTCA IO OTHENbHBIM
3Be3[aM. :

Kax um Bmeenocen, Boponeit wue osHauaeT OoJNbINero, 4eM TO,
© YeM TOBOPHT-ero HauMeHosaHwme. [IpocTo axech Ha mHeGe m300paskeH
wenoBex, mplomumii Boxy. Cocenmee coasesgme Hosépora msobpakaer
MuQHYECKOe }KHBOTHOE, CBOEOGpPA3HBIMA ruGpux xosaa ®... peioerl Bo
BCAKOM CIyuae CYUIecTBO, HAPUCOBAaHHOE HA 3BE3JIHBIX KapTax B 9TOM
paitome Heba, of1afaeT KO3NEHOH TONOBOH M IOKPBITHIM gemyeii .
PHIOEAM XBOCTOM. : . S

Bounee onpefeneHHO mpoucxopenne cospesaua Crpensma. Irum
CO3Be3NeM 3amedaTiieR KeHTaBp XHPOH — MHQPHIECKHE INIydeso-
BeK-TIOJNYKOHD, Tepoit MHOTHX JiereHf, IIOPOKJeHHBIX I0dTHYECKOU
(anTasueil APEBHAX IPEKOB. R Co

Tpyamo ckasaTh, Kakae IDAYAHBI MOGYAMIE RpeBHMX Haliona-
rexeii -me6a mpectnm co3pesmume Cropumona.: Bo BeAKoM ciydae co-
aseague CKOPIMOHA ONHO M3 JpeBHeimux, B nereHne o TParmyeckoi:
rn6eau Dasrona, ceraa Gora Conuna, mormbmiero m3-3a HeNOBHHOBE-
HUA cBoeMy OTIy, coobmiaercss, uro mMenHO HeGecmpiit Cropmmom,
manyras GegHOro. I0HOINY, CTAJ HEMOCPeNCTBEHHOH NPAYMHOHL ero
Tubenn. S 3 -

Ha - netHeM He6e eCTh HECKONBKO MalIeHBKHX M BHENIHEe HUYEM
He IpMMeuaTenbHbIX  cosBeamuii: Takosni cossespua [leaspuma, Ma-
noro Koms, Jlucumurn, Crpenst u Iura. Vs stux toasesmmii [leas--
JuH — camoe 3aMeTHOe. XapaKTepHas I Hero Qurypa — MaieHb-
KUl pOMOMK W3 4yeTbipex B3Be3Jl, OT KOTODHIX .CIPaBa BHH3 OTXO[HT
HemouKa M3 Tpex Takxe ciaGeHbKHX 8Besfjouek. MoHO, m He WMed .
GoraToro BooGpameHus, YyBAJeTh 3/16Ch OTPOMHYI0 TOJNOBY menbpuna
¥ ODYCKAIOMMUiACA K TOPU3OHTY €ro XBOCT. . S

’
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.o+ Tlopeime m mpasee Jemsdmma, mpamo majx Anprampom, BafmGeT.
" cn1 coaseame Crpensl, B KOTOpOM 3Hesms v; 8, o u P obpasylT Heu~
Te BPOJie XBOCTOBOTO ONEPeHHs JeTALNeH CTPeJk. : :

. O6a MmaneHBKEX CO3Be3[Hs — OYeHL APEBHHS, HO YCTYHAOMHE O
cTamy npeGrBaHWA Ha Hebe TakmM, HampuMep, CO3Be3UAM, Kak
Boxsman Mensenuna, Opmor mim Kaccmones. T'opasgo Momome oc-

TaabHLIE YOIOMAHYTHIE CO3BESIHA. ’ :

Mannii Koms mmm, yrase HepeGemor Bmepshle ymoMmEaeTca B
Karajore SHAMEHMTOrO acTpoHOMa napeBHocts lmnmapxa (II B. mo
u. 2.). Tpynno crazath, uro mobymuio T'uomapxa BBecTm ato coa-
Be3nue, HO C TeX HOP 3NeCh HA 3Be3AHHLIX Kaprax IO €OCEACTBY C
kpeutathim IleracoM m Tax:ke B HepeBepHYTOM NOJOKEHHH n306pa-
maercs’ MOpAa sxepebGeHKa. ) : .

Cospesnua Jlucwuxun u IMura msobperens: Tesenmem (1690 r.).
lepsoe ma mux OmIO BBEfEHO. MOTOMY, 4TO, WO cIoBaM Ieseius,
«JIucuna — MUBOTHO® JyKaBOe, MKECTOKOE M IPOMKOPIUBOE, ‘nonmo6Hoe -
Opay», a moToMy uX coceficTBO HA He6e NOIKHO BHITJIAAETL BHOJHE
ecrectBenHsIM. Uro Kacaercs cosseamua Illmra, mam, xak ero massi-
paax Tepenmit, Ilnra CoGeccroro, T0 B mosBieHEm ero ma mebe mo-
BUHHBI [ATPHOTUYECKHE YBJIEYEHASA IIONBCKOLO ACTPOHOMA, ITO —
CAUHCTBOHHOE CO3BEsfHe Ha 3eMHOM Hele, CBA3AHHO® ¢ KOHKPeTHBIM
NICTOPHYECKHEM HefTeqeM — MOIBCKEM IOIKOBOHUEM I KopoaeMm fIHoM
CobeceruM, . ‘ ‘

Jlupa

Horaa' paccmarpmBaemsb  ¢ororpadio maBecTHOM nnaHeTapHOI
TYMaHHOCTH B8 cosBess JIEDH, HeBOALHO HANDANIMBAETCA CPABHE- -
. HHE C KOJEYKOM J[BIMA, KOTOPO® NYCKRI0T MCKYCHHe KYDHWIbUIHKN.
'Ho amamorma 3jgech WHCTO BHENIHAf, TPUYeM MAJeKO He NOJHAS.
Tymasnocts B Jlumpe BOBce He KOABIO, NOBEPHYTOP K HAM IUIALIMA.
Her, aTo xocMndueckoe oGpasoBaHue HAaNOMHHAET CKOPEe TONCTOCTEH-
HYI0, HOIYX0 BHYTPM H HECKOALKO CIVTIOCHYTYIO TasoByl ciepy.
Ilo xpasm (pmec. 61) ayu speEms mpommsniBaer GOABMYIO TOMIY
TYMaHHOCTH, YeM B CepeJidHe, NOTOMY Kpas TYMAHHOCTH KasKyTCH
naM Gonee apkmmu. Ho m memTpanpHbie 061acTH TYMaHHOCTH ropas-
Ho cBetiee, 4eM OKpyxalommif depHsiit gom meba. 3mauwr, m sgech
MBI BHUM HM3JIyIal0Iul CBeT .Ta3, \ o
Ha npernoit dororpaduu xpas niameraproit TYMaHHOCTH W3 €03~
Beanna Jlapnl KpacHOBaTO-MaJWHOBEIE, & IEHTPAJbHAA YACTh — 3e-
nenoBarasd. Okpacka 9Ta BHI3BAHA ra3aMM, COCTABNAIOIIUMH TyMaH-
HOCTH. JIye KpacHOro mBeTa IPHHAZNERHT BOJOPONY, a8 SeIeHBIE JIy-
UM HCIHYCKAOTCA aTOMaMM MOHM30BAHHOIO Kuciaopoga. UacTe mamyde-
HAA cosfaeTcsA aroMamu renus. MamydueHme 5TO «XonmomHOE» — rassr -
TYMAHHOCTH - JIOMAHECHUPYIOT TORK BANAHMEM CBETA NEHTDPAILHON
_ BBE3IH, : . .
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Ha ¢ororpadgum BEl BAAUTE HECKOILKO 3peal, HO, KpoMe TOi,
XoTopas HAXOAUTCA B NEHTPe TYMAHHOCTH, BCE OCTANLERI® HE HMEIOT
K Heil HMKAKOIO OTHOIIGHHA, JTO — (3BE3JBI ¢oua», OfHA M3 HAX
ropasjo GiMiKe UeM TYMAHHOCTD, IDYIde AJIBIIe. '

IlenTpanpHOe «AAPO». TYMAHHOCTH Jlupst — 3Be3fga ¢ HCKIIOYH-
renpbEBIME XapaxrTepEcTEramm . Temmeparypa ee nosepxHocTH  6am3-
ka ¥ 75000°, m moroMy IO IpaBy OBA cunMTaeTcs OfHOM M3 CAMBIX
ropadnx 3Bess. Ee Momuoe yabTpadEoneToBOe M3TyIeHHe 3aCTaB-
Afer MOMEEECIEPOBATH rasHl TYMAHBOCTH, M OpH JTOM B BU{AMBIX

Pame. 61, IlnaneTapaas TYMaHHOCTD B_coasespan JIEPEL

ayyax wmanab’c-m Jlups B HECKONBKO JIECATKOB pas fpde, UeM ee
YAUBHTENBHOS «AAPO». :

Hajfite naHeTApEYI0 TYMaHHOCTH ‘Jerxo, OHA HAXONUTCH MOUTH
nocepefEHe MeKIY apesgamm Y B P Jmpn. B MIKOALHBIA TelecKon
oHa TORAMETCA MAJeHbKAM KaK 6B MCKPAMEMCH OBAJIbEBIM TyMaH-
HBIM INATHBIITKOM. NleiicTBATONbEBIO PABMODEL aToro o0mLEeKTa BecbMa
BHYIINTEBHBL: cpepHmil TONRREIEAK TYMAEHOCTH Jlapnt Oamsok K
70000 a. e., TO eCTh HOYTH B 700 pas Goxpime NOMEPeHHAKA Con-
geunoit cacremul! G paccTOAHHA O 660 mc TyMaEHOCTH JIEDHI EMEeT
cpexHuil BHMbIA IONEPeTHHK BCOLO O0KO0JI0 MAHYTHI RYyTH.

Cyna mo CHeKTPY, TyMarHOCTS JIAPHI pacmiapaeTcs BO BCe CTO-
poHSL OT LEeBTPANbHOR 3BE3BI ¢0 CKOpOCTHIO, ONH3KOH K 19 nm/c.
FcrecTBeEHO MpeRNoNararb, IT0 neHTpaNbHAA 3BE3A KOIAA-TO BbIO-
pocuia Tassl, KOTOPHEe MBl Temeps n HalmonaeM B BAJE r_mane'rapaoi&
TyMaHHOCTH. K
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- YcramoBNeHO, 4TO AApa mIaHeTapHOM TYMAHHOCTH HMEIOT TeM-
-gepatypsi ot 50000 mo 200000 rpagycos. Ceerumocts HX, OFHAKO,
 HeBENMKa, TAK KaK SAApa BCEX H3BECTHHIX HAM MIaHeTAPHBIX TyMaH-
HoCTell OKasaqHCh GeNbIMM M rodyORIMHE KapIHKaMH. Bospacr naa-
HETAPHBIX TyMaHHOCTell Bpag au mpessunaer 10000 aer. Ilo opmoit
H3 runoTes OHA 00PAa3ylOTCsA, NO-BHIHMOMY, NpH UHIaBHOM OTje-
dendu 00OJOYKM 3BE3MHI HA CTAAUM CBEDXTHLAHTA. -
B neGomsmrom cosseanum Jlupel ecTh HECKOIBKO 0ueHE HHTepec-
HHIX 3Beal. Ilpeskpe Bcero oOpamaer na ce6s smmmamme Bera — ca-
Mas ApKad 3Besna cesepHoro moaymapus neba (0™1). Hampasore
_Ha Hee TeJeckon (¢ MaJBIM yBesquuenueM) u Bbl YBUJIATE CHUAIOIEe

B riy0uHe He6a pnajieroe romy6oe COJIHIIe; NpH Takux- nabamogme- .

HUAX (CONHUEMOZOOHOCTEY ADKHX 3Be3Jd M3 yMO3PHTENHHOTO BHIBOJA

pespamaercA B HEYTO M04TH (uaWYecKn omyTuMoe. Bera — rops-

uas Oenan. aseafia — B 2,5 pasa npeBOCXOAAT B ronepeTHAKe Halle
. Connne. Eme B 1837 r. B. Crpyse ycuemuo ompepeann paccroaHune
no Berm m nonyunn senmwmmy, Grmskyio x cospemensoit (8 nc). o
cBonM ¢msmuecknm cpoifcTeam Bera moxoma Ha Cupryc, HO TONBKO -

HECKOJILKO KPyNHEee W ropsiee ero. . , ’

. Papom c Beroit ects samewaremsmam kpatmasm 3Beana e JImpsl-

3opkmit T7MA3 OTAMYHO BHRMT 3MeCh [Be 3BE3MOUKH HATON BEIAYAHH,

pasferrennile npoMexyTroM 8°3'28”. OcoGenmo spperTHa arta mapa
npu HaGmiogenuu B 6unoxas. Teseckom ke 0GHADYIRUBAGT, YTO KasK-
Ablit A3. KOMIIOEEHTOB & JupHu B cBOW odepens fsoiinas 3sesma (pac-
CTOAHNA MEXNy uX Kommorentamu 2”.8 u 2”.3). Bee uernipe apes-
Al — Gearble 3Beasibl, HanoMuHawomue Cupuye. U sru weteipe Cupny-
ca o6pasyiT (u3MUECKM B3ANMOCBH3AHHYIO CHCTeMy U3 4YeTHpex
conan! B ramgoi us Tap nepuonsl ofpameHns HecPaBHeHHO Kopoge
TOTO MCHOIMHCKOTO MPOMEKYTKA BPEMEHH, 3a KOTODHIL o0e mapsl
cosepmaior HoAEMHA 060POT BOKDYT 06Iiero menTpa Mace.

Becema mmTepecHs Hekoropsle ‘HepeMeHHbLIE 3Be3/bI  CO3BE3TUSA
- JIupr. Henanexo or Beru ma CeBEDHOH OKpaWHe CO3Be3MA BHAHA

noiaynpasaibuas nepemensas R Jluput. 970 — xomommsiit kpacHbiit
TUTAHT, MeHaAUMil Oxeck B npemenax ot 4™,0 mo 5™,0. Cpenauii me-
puon Gamsox k 50 NHAM, XOTA B OTHEABHBIX CIyYamx MeKIy ovuepen-
HHIMA MAKCUMyMaMy M MHHHMYMaMH WHTEPBAJIBl BDEMEHH MOTYT
ObITH WHHIMAY. )

. K Bocrory or sroit mepeMeHnoil 3Be3/(bl OTHIINUTE B OUHOKIL Ipy-
ryio nepemerayio RR Jlapu. Jro — nedenna, HO, Tak ‘CKadaTb, Apy-
roro copra, vem O Iledes. Ilepemenran RR JIupsr BosrnaBnsmer Kiacg
Koporkonepuoduueckur yedeud, y- korophx NepHON HU3MeHeHHS
67ecKa MeHbOIe CYTOK. HaoGopor, «rnaccmueckmer» ‘nedennn THIA

. 6 Uedesn masmbawot doazonepuoduvecrumu yedeudamu, 1 y nux me-
PUOTSI NPEBHIMAOT CYTKA.

Breck RR Jlupsr Menserca B mpegenax or ™1 no 8™,0. Ee nmyan-
canmm coBepmaTca oveHb GricTpo, ¢ mepmomoM 0,57 cyrok. 3a sro
BpeMsa MEHJeTCA He TONBKO OIeCK, HO M CHEeKTPANbHBIH KIACC 3RE3-
st (ot A2 g0 FO) m, pasymeercs, TEeMIepaTypa. '
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Pasnmaue MesKay KODOTKONEDHOJMYECKUMH ¥ [OJATONEpHOmde-
ckuMu medeuaMBE He OTPAHHYMBAETCA TONBKO BeJMUMHOM HePHOH.
3pecy oHO ropasgo TIyOHee. B uacrmoctH, sseappl Tma- RR Jinpst
BCTpEYAIOTCA HA BCEBOZMOMKHBIX DPacCTOAHOAX OT- ralaKTUIecKOTo:
SKBATOpPA, TOIfa KAk KJIACCHYECKHE nedenas Tma 6 Uedes obma-
PY/KUBAIOT ABHYI0 KOHIEHTDAIMIO K cpejHell HKBATOPHAIbHOM IIO0C-
Koctu Famaxruin, [pyruMu cloBamn, nedengpl THna RR Jlupes —
3Be3Nbl cepUUECKNX IORCHCTeM, TOT[d KaK uedennst tHna O Ledes
OpPUHAJIE}KAT K 3Be3[aM IUIOCKUX nopcucteM, ITOT (PART €BAICTCNB~
CTByeT O pasIu4YHOM IPOUCXOMACHIU nedeus [OBYX KIACCOB,
HecMOTpSL Ha BCe BHEINHee CXO/CTBO dopMBl KPHBBIX U3MEHe-
mgua nx Onecxa. . ,

Opnako caMoil 3aMevaTeNbHON TEepeMEeHHOR CO3Be3fHusa ABIAETCA
VHUKATbHAS BO MHOTHX OTHOIICHUAX HepeMeHHa:d B Jlupsi. STa 3BE3-
78, IepeMeHHOCTh KOTODOH OBLIA obuapyena eme [ynpaixom, BO3-
rraBigeT .0co0biii MOXKIAcC 3aTMeHHO-NePeMEeHHBIX 3BE3/l. B oram-
dge or Anrons, P Jlupsl HempepH BHO MeHAET cBoit OJeck B
rpapEuax or 3™4 no 4™ 3 ¢ mepuomom B 12,91 cyrok. YeTKO- BRIPA-~
#eH ‘¥ BTOPHYHBIA MHHUMYM (3™8), pacmooeHHBI TIOCEPESIuHe .
MERy TJaBHBIMH. v . L

~ Rasanoce 6b1, HabmofjaeMasi KaPTAHA M3MEHEHU frecKa XOpOIIo
oGbACHAETCA CXeMOl ABYX OJIUNCOMAANBHEIX 3BE3A pasHoOil cBeTH-
MOCTH, 00pamaoIEXCca BOKPYT obmero uenrpa Mmacc. Cymmapuas
TII0N[a/b JacTeil MOBEPXHOCTA JABYX rommonenTos § Jlmpsy, obpamoen~
Has K HabniofaTeliio, HENPEPHBHO MeHAeTCsd,— OTCIONA K HenpepeIB-~
Heie xoneGanusA Grecka asesfibl. OpnHAKO BECHMa CIOKHBIA BHJ CIIEKT-
pa p Jlups m ero crpaHHEIe U3MEHEHH BOBCe He COOTBETCTBOBAIIN
aroit wepecayp mpocroil cxeme. llpmmrocs 3aTpaTtATL HEMANo TPYAa;
npesxge eM feficTBUTENBHAA NPAPOA 8 Jlupsr Obina pasrajaga.

Dra mepeMeHHAA 3Be3fla, KWKYIAACA HEBOODYEHHOMY TIIasy
OfMHOUHOi, HA CAMOM Jieje COCTOMT U3 [BYX OUeHb OIM3KUX DIINI-
comnaNbHHIX 3Be3f. DBoupmiasg M3 HAX — ropAtias roiyGosaTo-Genasg
TUTAHTCKAA 8Besfa ¢ TEMIepaTypod MOBepXHOCTH OKOJIO 15 000°.
Mexnbimag 3pesfa BABOe XouofHee (CHERTPANLHBIE KIACC F), u ee =
maydeHHe TEPAETCA B TeX MOUIHBIX HOTOKAX CBETa, KOTOpEIe MBIy~
galoTcs raasHOit sBespoit. Ho ato He Bce. OT rnaBHOI 3BE3NHI K e€
CUYTHHKY HepepHBHO M3BEPraioTes Tashl, KOTODHIE, ofTexas CcHyT-;
HUK, CHOBA BO3PAIHAIOTCA K rnasHO# aseame (pume. 62). OpHaKo Bpa-’
IIeHMe CIYTHHKA BOKPYT TRABHON 3Be3fbl M WHePTHOCTH Ta30B TPH-~
BORAT K TOMY, 9TO wacTh BHIGPOIIEHHBIX TJIABHOM 3Be3A0W TAa30B yAa-
agercsi 0T 3Be3l, o6pasys B TPOCTPAHCTBE MCIONMHCKYIO Ta30BYIO
crimpainb. Heuro mogo6roe o6pasylor B BO3AyXe Te cBeTAINEeCS Bep-
. TYITKH, KOTOpBIe HHOTAA ynoTpe6nsA0T BO BpeMsA (eiieppepros.

' Tazopstit mueitd HempepbIBHO PAcCeMBACTCA B IPOCTpPaHCTBE, HO
OH jKe W HelpephBHO HOMONHAETCA TeMM HOBBIMH HOPHUAMI Ta30B,
KoTOpHle BHIGpacHBaeT TNaBHAA 3BE37A. CosnaeTcA TaK HA3bLIBAEMOE
ImEAMAYECKOe paBHOBECHe, W razoBEIil . mTe#d BUAEH NOCTOAHHO,
pyanupys crexrp f JImpsL. Ilo crywaiiHoMy CTe4eHUIO 0GCTOATENBCTE
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Jy% 3peHAA GNH30K K INIOCKOCTH, B KOTOPOH NERHT DTOT Ta3oBEI
- wieiip. Ecam Gs1 Mbl cMorpenu ma B Jlmpsr «CBEPXY» HIM (CHHU3Y),
oHa Kaszajack Obl HaM caMoil OOBIMHOM B8Be3JOH IOCTOSHHOTO
Giecka. -

Ceiiuac o6HapyeHH rasoBbie mieigsr m BOKPYr psAma ApYyrHX
3Be€3Jl, NIPHIEM HHOrAA ITH LuTeiibl UMEIOT OPMy raszoBOro KoJbLa,
M 3Be3fia ¢ GAM3KOTO PACCTOAHAA MOMKHA OTHAJEHHO HANOMAHATE
. Carypn. IlpaBma, rasoBele Kojbua, '

Kak ¥ rasoBeli meitd P Jluper, me- q“d,cqaﬁa/olzmp o,
YCTOMYUBEL, *M HX CYIECTBOBAHHUE IOJ- 06““0 s
ACPRUBAETCA JHUIIb TEeMH HOTOKAMH
Ta3oB, KOTOpble HENpepHIBHO HM3Bepra-
10TCA 3BesfaMmu,

Ha npumepe cossesnus Jluper msr
BUIHM, YTO HHOTAA M BechMa He(OJIL-
1moe CcO3BE3JMe CONePKAT 3HAYMTENh-
HOe KOJHMYEeCTBO MHTEPECHHX O00BbeK-
TOB, Jerko0 NOCTYDHBIX JJIA Ha-
QIIOeENA flajke B IOKOJIbHBIE TeJje-
CKOIIBI.

Jlebenn L. :
Lo ) Puc. 62 Cxema crpoemms cmcres
B cosBeanuu JleGens mpexnme Bce- Msi-f Jlupr,

ro ofpaTHM BHNMaHWe HA TJIABHYK .

~ speany [lemeG. Cpemm caMbix ApKUX 3Be3 3eMHOTO meba Hened'

yerynaer mo pasmepaM Toabko Puremso. Jlums 6000 comnm morim
Onl co3faTh TAaKO# jKe MOTOK M3JMYYeHHs, KAaKO# MOCHIIAET B pocT-
paucTBo ofun [leneG! 31oT ropauuit M oweHsL nanexmi rony6oit ru-
tant (go mero 170 mc) no amamerpy B 35 pas 6Gombme Coxrna, mo
Ha Hamrem He(e™— BTO TOALKO ApKag spesga 1™ 3. ) )
lobnuzoctn or MlemeGa, pamom ¢ e JleGeps, maxomurcs maBect-
"Haa pauddysnas tymamnocts «Cesepmas AMepnxra», HazBaHHASA TaK
33 CBOe BHEIIHE® CXOACTBO C CEBEPOAMEDHKAHCKAM HKOHTHHEHTOM.
TymMaHHOCTH HAXOZUTCA OT HAC IIOYTH HA TAKOM JKe PaccToAHmN, KEK
Jlene6, xoTopblit u BO3GYHmAET ee cBeueHHS. Ionyreo samerum, urto
B co3sesfun JleGema ecTs eme nBe 3aMewaTeNbHBIE ra30Bbie TyMaH-
HoOCTH, HamoMEHawmue nepuctsle obmaxa (pme. 63). Ho ysu, nee
o1 OOBEKTH HAXONATCA 3a IpeNeNaMH BO3MOKHOCTeH IIKOTLHEIX
TENECKONOB. 3aTO MMEeT CMBICA MONI0G0BATHCH KPAcHBHIM H SPKAM

PacceAHHBIM 3Be3NHBIM ckomIenueM M 39. Pacnonmoxemmoe memame- -

Ko or 3Besgunl p Jlebema cromiteame M 39 Bechma MAaJIOINCICHHO W
ofbepmBAeT Beero 25 ropAYMX GenbIX TMTaHTCKAX 3ee3n. Ha meGe
OHO 3aHUMAET IUIOMANL, PABHYI BUEAMOMY aucky JIyHBL, a ma ca-
MOM Jlelle TONEDEYHHK DTOT0 ABESAHOTO CKOILICHHS, YRAJIeHHOTO Ha
260 mc, pasen 2,4 nc, Kpome Hene6a. B cosseamun JleGens ects Hec-
KOILKO MHTeDECHBIX RBOMBEIX 3Beant. Ilpesxnme mcero sro B JleGema —
8Be3fia, JeHamlag B OCHOBAHUE (KPeCTay» co3Be3fua. YV Hee ecrs m
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co6crennoe uMmsa — AnsGmpeo. Hampasup Ha-Hee TeJeCKON, IHTa-< |
Teib, BEDOATHO, COTJIACHTCA C TeM, Uro Anbfupeo — GeccmopHo, ca-
Mag KpacuBas [BOiiHasA sBesfa. l'nasHasa opadikenaj 3Bes3jla 3"2 na
paccroamnn 34”,6 mMeer Geublil ropauHMi CHyTHAK 5".4, Braropaps
Ppusmonorngecknm oddexTaM speHHA Anrfmpeo. B Teleckom HMeeT
30NI0THCTO-EATYI0 OKPAcKy, a ee CHYTHHK — ronyOyw. Hecmorpsa
Ha 3HAYNTENBHOE PACCTOSHA® Mei[y KOMIOHEHTaMH, mapa 3Ta —

" Pue. 63. TymanHOCTH B cospeaguu JlcGema,

-
dusmaecKas, XOTA JIephon ofpamenns A Hee BeChbMa BelInK. Anb-
Oupeo JUMb HeMHOTEM OaHixe Jlene6a — o mee 125 mc.

" "Bpeapma & JlebGepn (mpaBag OKOHEYHOCTD «KpecTay) -Takike JABOi-
Hag, HO TOpasfgo Oonee TPYAHas JUIA PasfelenHus. Paccrosnne
MesKTy TaBHOM ronyGoil TMraHTCKOH 3Be3joi 3" 4 u ee COyTHHKOM
6™4 Beero 2”,1. Ilepuon ofpamenus B 2TOH cucTeMe ONpejedeH
sIONHe HajeskHo & paseH 537 romam. -

"OcoGenno mETepecHa nBoiiHas spesma 61 Jle6ensa. Dio opma u3
HepBHIX B8BE3[l, A KOTOPOH y[amoch ONpejeiutsh paccrosiHue. ITO
cmenan Beccenn B 1837 r. Ilo BripaskeHnmio OIHOTO U3 ere COBPEeMEeH-
HUKOB, «BIEpBEIE JOT, 3a0DOIIEHHBIN B [IyGMHEBI MEDO3LAHUSA, MOCTHT
nua». TonpKo Iocie HayIHOTO IOABUTA B. Crpyse, ®. Becceusn u
ApYTEX crano GeccHOPHBIM, 9TO 3Be3/(bl HA CAMOM JelIe npejncTaBIfA-
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0T cofoif panexue CONHIA, W TeM CAaMBIM YMO3DHTENbHBIES HAEH
Hsxoprane BpyHo mamum ceGe omBITHOE HOATBEPIKICHHE. o

Ilapa spesn, cocraBusromasa 61 JleGems, Gamska K Jemie — o
Hee Bcero 3,4 ne. - . o :

Ham maBecten moxa ammb fiecatok ssean, 6onee Gamskux, m cpe-
ar nux Copmyc — caMas GiH3KasA M3 ApYAHIINX 3BE3JI. '

O6Ga opamxessix komnomenra 61 JleGema nMeT oOfMHAKOBHIT
choeKTpaibEbld - Krace KO, Ho ogum mnourm ua 3Be3gHyo BelIMUYUMHY
Apaé. npyroro (5™,6 m 6™4). Ilapa nerxo paspmensercs B IIKOJIBHBIG
TEJNECKOIbl; TaK KAK YIAOBO® PacCTOAHEE MEAY KOMIOHEHTAMH paB-.
80 27”. 310 COOTBETCTBYET WCTHHHOMY PaCCTOAHHIO B 82.a. €., 4TO
HECKONbKO = MeHbile HONepe4YHMKAa NJNAHETHOH cucTeMel Ilepuof
o6paenus  JBYX  COJHI, BOKpyr ofmero- IeHTpa  Mace -
pasen 720 romam. ' _

B nocrepmee Bpema 61 JleGems npmsiexna Bceolmee BHEMaRMe
eme M MOTOMY, 9TO OROIO (ojée APKOro KOMIOHEHTa GBI OTKpHIT
HEeRAJUMBI CIYTHEK OYeHb Manoil Maccl. I[lo menmpamsmanmoctsam
(BoaMymIeHNAM). B [BAKEHMH 3Be3fIHl CYNeCTBOBAHWMEe CIYTHUKA OBIIO
3amO03PEeHO aMepHKaHCKuM acrponomoM CrpaHJoOM, a HeTadbHO®
weccIeIoBaNe BTOTO BOIPOCA IPOBE nyaroscKmis acrporoMm A, H. Jleiiu.
Ilo omyGnuKOBAaHHEIM UM JAAHHBIM, TEMHBIA HEBHAUMBIH CIYTHHK
KomnomeHTa - A uMeer OGoabmyl0 moxyoch ~OpPOGHTH,  paBHYIO
Bcero 2,3-a. e., a ero 'Macca cocrasaser 0,012 comHedHoii MacChL
Teno taroit Maccel yeé He MO;KeT OBITH 3Be3/ioit B OOLIYHOM CMBIC-
Jle €10Ba, ¥ IO CBONM (JHBHYECKAM CBOMCTBAM OHO JOJKHO CKOpee
Hanomumate lOnmTep, Macca KOTOPOro, KCTaTH CKasaTh, COCTABIIACT
1I0YTH THICAYHYIO MO0 COTHeYHO. '

Kpome 61 JleGens, TeMHBIe HeBMAUMble COYTHAKW OTKPHITHI elle
¥ pana sBe3d. Bo3sMOKHO, 4TO B HEKOTODBIX CIy9asx cyMMapHOe BO3-
MyIaiomee JefACTBAE HECKOABKUX TAKHX CHYTHHKOB MBI OLIEHHBAEM
Kak [eiictBHe ‘OXHOr0 CHYTHHKA ¥ IOTydYaeM I Hero HepeaJbHO
Goabinoe -3HaYenue. Macchl, Ecnd 5T0 Tak, TO- HelicTBUTENBHBI® MACCH
TeMHBIX HEBHAMMBIX CIYTHHKOB MHOIHX 3Be3[ CXOXHH C MAaccaMHu

" xpynesix nnaser Commeunoit cncremsl. Ho-rtorma Mui Bnpase yTeepik-

.

Jarh, 4TO INIaHETHbIe CHCTEMBl ADYFHX 3Be3Jl CTANA yske IpPeaMeToM
HemocpeJAcTBeHHBIX (UpaBAa, TaKk CKasaTh, «TPaBUTAHMOHHBEIXY) Ha-
GaogeHnii.

B orwomenumm reMporo ¢myrmmxa B cmcteMe 61 JleGemsm MosxuO
AyMaTh, YTO BTO BCE-TAKE KaKaA-TO «MOracmag» HIA O09eHb MAalo
usIyuaomas cBeT 3Be3fia,” TAK KaK opOuTa ero BechbMa BEITAHYTA,
9TO COBCEM He XAPAKTePHO A IIAHeT, HO NOBOIBHO THNHIHO I
JABOIHBIX 3BE3H. - .

Cosseamue JleGema comepsxur @ nBe HEOOHIYHEIX mepeMeHHBIX
spesqel. Ha onmy ms mmx, monromepmopmdeckywo nepemernyio y Jle-
6ens, obparmn BEmMande emte B 1687 r. memenxmit acrpomom Kupx.
B nepmon maxcuMyma Giecka oHa OTaHOBUTCA 3Besfoil 2™.3, yerymasm'
no Guecky toapko [leme6Gy m 4 JleGems. Torma mpecr JleGema cramo-
patca Gonmee mommeM, Tak Kak Y JleGepsn pacmonoskena kak pas Ha
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rNaBHON HAaCTH ero NpeBKa., Sato B MHHHMyMe OHA npomajaer AL
HeBOOPY#HeHHOTro riasa. He yBupuime ee TOrAa # B ITKOJBHEIA Tejaec~
Kom, TaK Kak B oT# AHE ¥ Jlebeas mpeppaiiaercs B sse3my 14™,3.
VicnonmHCKAaA TeMHO-KpacHas sBesfia yx JleGepas — ofHa H3 caMblX
xomonEbIx 3Bessl. TemnepaTypa ee MOBEPXHOCTH BCEro- 1600°. Ilonustit
nepuop, KoneGanmit Grecka ¥, Jle6ens sanumaer moatn 407 pueit. -Tloc-
MOTpHTE, BHJHA Ju ceddac ara mobonbiTHeHmaa 3Besga? Ha Tom ke
IJIaBHOM «JpeBKe Kpecra» GnuaKo oT 3Be3fbl Y JleGenss ecth OUEHB
¢Boeo6pasHas 3Be3fouKa HOUTH 6™, o6osrauaeman Gyxsoil P. B 1600r.
B oToM MecTe HeGa acTpoHoM SfIHCOM 3aMeTHN HE3HAKOMYKI FADKYIO
sBesny 3. Heckonbko Jer Omeck ee OblI HOCTOAHEH, IOTOM CTakX
yMeHpmaTthes, u B nepuox ¢ 1619 mo 1923 r. cTpaHHEYIO 3BE3AY MOMK-
HO Gbuio HaOmonaTh Toabko B Tedeckom. Ilocne sToro Gimeck ee
MeHsICA HelpaBMIbLHEIM 06pasoM Memay O™ 6™, u ceiluac 3Be3fa
[OYTH “3aCTHLIA» B 9TOM COCTOAHHM.

Cnextp P Jle6ems xapaxTepen mJisi TOPAYMX CBEPXTUTAHTOB, HO
HMeeT MHOTHe OCOGEHHOCTH, HAMOMUHAIONME CIHEKTP HOBEIX 3Be3f.
Ilo rumotese B.JA.\ Bopornosa-BenbAMunoBa 3Be3/Ibl TUIA P JleGenn
(a ux HACUMTHIBAETCA OKOJNO ABYX JECATKOB) — 3TO «HeyRaBIIMeCH»
mosbie. Ilocae sensunkn B 1600 r. P JleGensa He BepHyJdach K HepBo- .
HAuAJLHOMY COCTOAHMIO, KAK THOUYHBIE HOBBHIE, & ¢3acTpAIa» HA
mpoMeskyTouHO# craguu. Uro ¢ Heil Gyner majiblue, CKasaTh TPYHHO,
HO, HO-BHIUMOMY, 3TH GHOMAAbHblE HOEBLE 3BE3[BI (Tax odunmarnHO
nMeHYIOT 3Besfpl THOA P JleGeaa) maxopATcA B COCTOAHEH HEeyCTOlh~
yyBoro pasHoBecus. Hapymurca am OHO HOBOJ BCHOBIIIKOH WJIH, Ha-
00opoT, pe3KnM ociabnenmeM GIecKa — MOKaKeT TOIbKO Symyniee.

B coassesmuu JleGefs HaxofuTcA OAHH U3 CAMBIX BEPOATHBIX KaH-
AHRXATOB B <YepHbie ABIPED» — HeBHJEMBIH CIYTHHK ORHON M3 JBOM-
HbIX 3Be3f PTOTO co3Be3fua. [iaBHas 3Besfla B OTOH cmCTeMe — Ge-
AR CBepPXTHraHT Kiacca B, Macca KOTOpOro B 20 pa3 NpPEBOCXOMHT
maccy Conmna, Ero cnyTHUK, BIBOe MEHBIIME 1O Macce, HEBU[UM,
HO B PeHTrEHOBCKOM JMANa30He OH CIYMKNT MCTOTHMKOM BEChMa MOII-
oro uarydenns (10% apr/c). MHTEHCHBHOCTEL 3TOTO A3Iy4eHAA HHOI-
" ;@ 3aMeTHO MeHsJeTCs 3a THICATHHEe NOIH cekyran! Bes ara meoOsld-
Has cHCTeMa ymaieHa or ‘Hac Ha 6600 cs. ser. Tlpegnmonaraercs, 410
HeBHAME HMCTOYHHK PEHTTEHOBCKOIO M3IYYEHHA €CTh (YepHaA
[BIpA», 3aCACHIBAIONIAA B ce0A MeK3BE3THEIA ras. dToT mMpomecc aK-
Kpeuun M MOMKeT NOPOJHTh, KAK TOKABHBAIOT BBHIYHCIEHNS, PEHTTe-
HOBCKOE W3IydeHme. BrpoueM, HEKOTOpble NCCIeNOBATENN CUHTAIOT,
4TO aKKpelHsi COBepIIaeTcA He HA (YEPHYIO MHIPY», a Ha HEeHATPOH~
HyI0 3Be3fiy, HEIOCTYJIHYIO NPAMOMY HabmogeHNIO.

Opexn

Anpranp, unu o Opna,— Genasg, ropAdvas M BecbMa 6au3Kasg K
nau ssesna (5 mc). ITo ceermmoctn oH Beerma B 8, a mo amaMerpy B
2,2 pasa npesocxoput Conume. PagoM ¢ TakuM TUIaHTOM, Kak /le-
He6, -AIbTaHp MOKQKETCA caMoil 3aypARHOH 3Be3/Ioil. Cyza 1o CHOKT- -
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Py, paccTosHme MeRAy ANBTAMPOM W HAME COKDAIaeTCA e/KeceKyH[I-
Ho Ha 26 kM. Bor, momanyii, u Bce caMoe riaBHOE, YTO MOMKHO CO-
o0muTE 06 oTOl HUYeM He saMevaTenbHON 3Be3fIE. -

Hpsamo mop AnsrampoM, Gam:ke K rOpH3oHTy, BEI HaiileTe ApPKYIO
negenny 1 Opna. Ee mepemenHocts Gblna orkpwita ppyrom [liona
T'ynpatixa u ero cocemom Ipsapgom IMurorrom (1750—1807), szame-
. 9aTeJbHBIM HCCIeROBaTeNeM IepeMeHHHX 3Be3d. OTHpoITHE 3TO GHLIO
coBepuIeHo B KoHOe 1783 r., To ecTh 3a rof A0 OTHPHITHS HEpPEMEHHO-'
cre 6 Ileden. CmpasegnmeocT: pamm, mepeMeHHBIe 3BE3[bI TAKOTO
THNA ClefioBano Obl, mojKamxyil, HasbIBATH «ODPAHAAMU», a He «meden-
AaMH», OMHAKO HCTOPHYECKH YTBEDPAHIOCH CYIIeCTBYIOINee. HAUMEHO-
-anne. Ilepemennaa n Opuaa — saypapgmas Tunmumas nedenpa ¢ me-
progom 7,18 cyTok m KoneGammamu Giaecka or 3™,5 ;o 4™4.

B cosseagmm Opma ecrh Heckompko crabrix mo GiaecKy KBORHBIX
ssesq; (rampuMep, aBessa h), HO mocie yBIeKaTembHBIX IOCTOIpUMe-
uatenpHOCTe CosBesjua JleGemss omm .ocoGoro mHTepeca He mpem-
CTaBIAIOT. ‘

lepryinec

Cossesmume I'epryneca samevarenbHO IpesTe Bcero TeM, 9TO
IMeHHO B 3TOM CO3BEe3IUH HAXOMUTCH aneKc — Ta BooOpaskaeMast
TOYKa, II0- HANPABJIEHHI0O K KOTOPOHl HEMPepHIBHO JeTHT BCA HAma
Conneunas cuerema 80 raape ¢ CoxHmeM. ’ ’

Korma mmems rycroit pomeii, nepessa Bnepenz mo Mepe ipubian-
HEHUA K HUM Kak OBl paccTymalorcs. 3a CHOHHO}, Hao60poT, MIPOHCXO-
Aut o0paTHOe ABIEHHE — JePEBbA C YHANCHEEM OT HAX cTpemsaTes
Kak Oy/lTo COMKHYTHCA JPYT ¢ APYTOM. ’

Heuro mopo6uoe mabmomaerca u na mebe. Pasymeercd, memonsmi-
HBIX 8BE3Jl, Kak W Boo0mle HENONBEKHKX Tel, B PUDPOAE, HET: - Ka-~
Rag u3 3pesq.monobmo Conmny memsercsa B npocrpancree., Ho B B~
MeHnAX 3Beafl, HalmAaeMbIX ¢ 3eMJH, ecTh HEKOTOPAs COCTABIAIO-
nas, sbi3saHHas AswKenmeM Comanna (a smawur, u Bemun). B Toit
cropoHe Heba, xyma aerur Conmue, 3Besusl, B obmem, kakx G pac-
CTYHIAIOTCA B Pa3HBIe CTOPOHBI, a B NPOTUBONONOMKHON 06aacTi HeGa
MOXHO 3aMeTHTh HpOTUBOmONOMKHHL addexr. IompoGubii amanus
9THX ABJICHHIl INO03BOANI ONpPEJeJNTh DKBATOPHANBHEIE KOOpIIHATH
anexca. Bor omm: -

o=18', §=+30°

Ha sBespgHOil KaprTe BUAHO, WTO AlleKC HAXOOATCA OIH3KO OT 3Be3-
gt v Tepkyseca. Bor Kyma unm, TegHee, B KAKOM HAIPaBICHUH Jie-
tnr CollHeuHasm cHCTeMa cO CKOpocTsid oxomo 20 M/c. B atom me-
NPepEIBHOM IYTEMIECTBHEN 34 CYTKA MBI IIPOJIETAeM OKOIO ABYX MM~
AMOHOB KHJIOMETPOB. ;

JIBm:xenne, 0 KOTOPOM mieT peus, ecth ABmmenue COTHIA O TH 0=
cUTenNbrHO OAHKaWmBEX 3Be3. Ero He clIefyeT IyTaTh C
obpamenueMm ConHeYHOH cucTeMEI BOKpYr IeHTpa IlalaxTHKH,
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KOTOpOe COBEpIIaerca €O CKOPOCTHIO, 6anskoit ¥ 250 KM/c, m B Ha-
CTOAINYIO 3MOXY HANPABIEHO K CO3BE3AUIO Hedes. »

O6mupHoe cosBeafgue Lepkyreca, obbenunsiomee 140 BHANMBIX
'HeBOOPY/KeHHBIM Ia30oM 3BesJl, COHEPKUT DPAA OUEHB HHTEPEeCHHIX

. ob6nbexron. Ilpessme Becero HeoGhIKHOBeHHan B8Besfa o Iepxyieca.

Wz sapkux 3Bea} OHa caMad KpYyMHasd, SHAUHTENLHO TIPeBOCXOAIIAR
pame Berexsreiize. Hamre Boopy:enue OKa3pBaeTCA GecCHIbHBIM
npenicTaBuTh ceGe. 9Ty OYeHb XONO[HYIO HCTOJNUHCKY KPAcHYIO
gBeany, no gramerpy B 800 pas Goapmiyio ConHua. )

Kax u Berennreiize, o I'epkyieca — HNONyIpaBUIbHAA nepeMeH-
pas shesna Tuna p Ledes. B caoxuoll 1 ¢ mepsoro B3NIAAA ‘coBep-
IEHHO XAOTHYHOH KpuUBOf m3MeHeHHs ee OiecKa BHIABJIGHEL ABa KO- .
nebanns. OgHO M3 HOX — JOJITONEPHONUTECKOE € nepuooM, OamaKknM
K 6 romam, n ammuarymoir 0™,5. Ha mero HakJafHBAIOTCHA APyTHE KO-
nebaHuA ¢ TlepeMeHHBIMH ammmryaamn . (or 0,3 mo 1™,0) n mepuo-
pavu (ot 50 go 130 mmeit). Hemerko GbuIo pasoGpaThCsA B 9TOH Baily-
raHHOll KapruHe! :

Ha paccroanem 47,6 or a Tepkyneca Bujex MeNTHHA CIyTHAK
5™4, KOTOpHIfi coBepIIAeT HONHBIA 0GOPOT BOKPYT TiIaBHOH 3BE3MBI
sa 111 ner. ITOT CHYTHHK B CBOI OYEpPENb CHEKTPANbHO-ABOMHAL
3Be3ja ¢ TepHofoM, GNmSKEM K 52 cytkaM, npudyeM ofe 3Be3pl OK-
PYyHeHbl pacLizpsIoIIencst razoBoii ofonouKOod. v

Mgt He pas yke BCTPEYANUCH C MAPOBBIMHU 3BE3[HBIMU CROILIEHM-
aMm, HO 3jech, B Co3Beanmu I'epkyieca, ecTb NiBa ocobeHHO 3ameda-
TeabBbIX . 00pa3oBaHMA TAKOro poaa. - .

Bonee spkoe M3 HUX, IIapoBOe CKOIJIEHHE M 43, Aerko OTHICKATH
yiKe B _OMHOKIbL MeAy 3Be3jaMi 1 ¥ t Tepryneca. B Tpexjoitmo-
peiit (7,6 cM) Temeckoil OHO pacHajaeTcs IO Kpaad Ha OT/eJILHEI®
gpeaibl; MBYMHUTENFHO KDACHBE OTH GecumcieHHEIE KDOMIETHRIE MC-
KODKH, OKaiMJIA0IIEe NCTHOIMHCKIA «IMap M3 3Be3I (pume. 64).

B maposoM cxomiernn M 13 oxono moTyMUJINOHA 3BE3L, riaas-
HBIM o6pa30M «TIOBAHMNX Y, CIIeKTPaNbHBIX KJ1accosB. B oramuue OT pac-
cestHHBIX 3Be3JHBIX CKOINeHHH, C(HOpMEAPOBAHHHKIX B OCHOBHOM " H3
FOPAYMX IMTamTOB, CAMBIE IPKUE 3BE3/IL! IMAPOBLIX 3Be3THBIX CKOILIe-
anii (3 Tom umene m M 13) — xomonEble KPAacHBE TUTAATEHL Topauue
rofryGble 3Be3Nsl B/leCh Pelkoe WCKIIOYeHue. B mapossix 8Be3f-
HBIX CKOMIEHHAX eCTb, IO-BUJMMOMY, HEMAJIO 3Besf, HATIOMU~
najomuyx ComHme. ’

B IIMpOBHIX 3BE3NHBIX CKOIVIEHHSX BCTDEUAETCHA MHOTO IEPEMEH-
msix sBesn (B M 13 nx ofmapyKeHO OKOJO JIOAYTODA HecHATKOB),
rJIABHHIM 00pasoM KOPOTKONEePHORMIECKAX medemn. Bce Imaposbie.
CHOILICHNST — 00BeKTH. odenb mattexue. OT M 13, manpumep, fi0 HAC
ayuN cBeTa JIETAT HOYTH 24000 mer!

B nacrosiee BpeMA U3BeCTHO OKOJO COTHM INAPOBBIX ' 3BE3AHEIX
cxomienuit. B mameit Ianaxruke, KaK, HO-BUAUMOMY, W B JXpYTUX,
onn o6pasyior chepuIeCKYI0 MOACHCTEMY. .

JimaMeTpsl IIAPOBHIX 3BE3JHBIX CKOINeHAH BechMa . BHYIMIWTEAb-
mt — or 60 mo 300" cmeroBhix Jer. XapakTepHO, UTO B (IMapax 3
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8Be3» HeT NMELIEBHIX MJA ra3oshix Tymamsocredl. Ho xors MerK3BesN-
HOe NPOCTPAHCTBO TaM O4eHs IPO3PauHO, BHJ HeGa, B ocobemHoCTH
H3 LeHTpPA MAaPOBOre CKOIieHHsA, HeoOmuajtHo (peepuuen. Ilpemacrans-
Te cebe ThHICAYM 3Be3N, He ycTymaoomux B OGrecke Bemepe, m MHOFHe

Puc. 64. Mlaposoe ssesnnoe ckomuenne M 13,

THICAYE APYTHX 3Bes], CPABHHMBIX C Cupuycom, " CILTOImMB _ycemsa-
jomux webocson! - ~

Hlapossie cxomienus ouYeHb ycmuqmme 06pa3onamm Mu =me
8HAeM, KAK OHH BO3OMKIHW, HO MOKHO CMeJO YTBEpKIaTh, 4TO BTI

.oﬁpaaonaunﬂ MOTyT CyIIecTBOBaTh 0ea Ramx-nuﬁo KODeHHBIX H3Me-
nennﬁ MHOTMe ﬁnmmonm aer!
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Iourn mocepeuae Mexiay 3sesfamu L i 1 I'epkyneca ecTs BTOpO®
maposoe ckomienme, M 92. Ono pauvime M 13 (go mero 7,3 Kmc) m
GepHee sBesgaMu, HO Ha HeGe sammMaer OOJIBIIYIO IIOMAnkb (y M 13
prguMetii nomepesnmk 21, y M 92 — 30°). Cromnenme M 92 mec-
KOABKO HeoOBYHO IO COCTABY — CPeAM ero 3Be3[l MHOI0 TIOpAIAX
IATAHTOB, 1 B DTOM OTHOIICHHH OHO CUMTAETCA YHAKANBHBIM.

16 monbps 1974 r. MomHBIA pajuomepefaTYMK ONHOrO U3 CAMBIX
xpynusix (gmamerp sepxaza 300 M) pafuoTeNecKONOB Mupa B Ape-
cnGo (Ilyspro-Puko) mociaas pagmorpaMmy B HANPABJIEHHH 3BE3[IHOTO
cronsenns M 13. Pacuer axcmepuMeHTaTopos 6511 TpocT: cpeju fe-
CATKOB THICAY 3Be3fl, 00pa3yOINAX CKOMJIeHHWe, BECbMA BEPOATHO

_ecTh M TA4KHe, KOTODHe OKDY’<eHbl ITAHGTHBHIMH CHCTOMAME. He mc-
KTI09eH0, 9TO HEKOTOPH® 13 DTHX INIAHET HACENEHH PasyMHKIMM CY-
mecTBaMy, KOTOPHe NPAMYT DAAHOCHUTHAN C Bemun. Ilpegnonara-
JMOCH TAKte, UTO OHE CyMelT pacmudpoBars COfepiaEide 3eMHOM
PajEOrpaMMHI, HQ OTBETAa OT HEX HAM MNpPHEILIOCH OBl RAATEH. 48000
JeT, TAK UTO TOT OMBIT HMeeT JUIIb CHMBOIHYECKOE 3HAYCHHE,

i

CesépHaﬂ Hopotia -

B 5 nacos yrpa 9 ¢espans 1946 r. myresojt o6xomank AmMypcroit
meneanoit moporu Anexceit Cremamosmu Hamenuyr samerna B co3-
peagnu CesepHoit Hopomhl He3HaKOMYIO 3Be3ny. Ona Oblna  jaske
HeCKOABKO fpue I'eMMHl, IaBHOI 3BE3[H CO3BE3[Hs, K COBEPHICHHO
JICKA/KaJNa ero NpuBHvEbIe ouepramms. CrpoMmEnil n06ETENs acTpo-
HOMHH COOCIHHJ O CBOEM OTKDHITHH B Myaxosexyio oGcepsatopuio,
U BCKOpe M3BeCTHE O BCIBIIIKe APKOH gopoii sseansi B CeBepHoif
HKopone obiereno Bech MAD. "

CobcTBenHO, 3BE3Ha 2Ta f6pizia, TAaK CKa3aTh, He COBCeM HOBad.
Posno sa 80 ;er mo sroro, B 1866 r., oma yme mcnmTaNa BCOAIIKY
U ¢ TOH TOPH B 3Be3[HBIX KarTajorax CTPaHHAA NOBTODHO BCIBIXH-

- paromas sBesfa Oputa oGosmauena Oyxsodt T. 3sesga T Ces. Hoponbt
NPEHAJIEKAT, KAK Mbl Temeps TBEPRO 3HaeM, K TANYy TAK HDasbiBa-
eMEIX 106010006z 3Be3ll. OTO, €CIH XOTHTe, HOBLIE 3BE3JH B MU-
nnariope, VX BCnpmKm 1o Qusmdeckum XapaKTePACTAKAM BechbMa
- HAMOMWHAOT ; BCUBIMKN OOHYHBIX HOBHIX 3Be3]l € To#i TOABKO pas3HMU-
1efi, 9TO y HOBOTONOGHHIX BBE3N AMINIATYJA W3MEHeHH: 6iecka
smauyutenpuo Mempme (y mosmx 127, y HOBONOAOGHBIX  IpHMep-
1o 8™). ’ .

WapecTHble COBETCKUE HCCIefOBaTeNd IepeMeHHbIX aseah B. B. Ky-
wapknr u I1. II. Ilapenaro eme B 1934 r. oTKpLINN BAKHYIO 3aBUCH-
MOCTb MEKIy AaMIUIATYAaMH HU3MEeHeHWA O1ecKa . HOBOMOZOOHBIX
3BE3] W -IPOMEIKYTKOM BpeMEHH Me/y OuYepelHbIMA BX BCHEIMIKAMH.
YoM MeHbIIe AMILUIATYAA, TEM 4Yalle TNPOMCXONAT BCIHIMKA 3BE3..
Jlns THOMYHEIX HOBRIX 3Be3fl € AMILTMTYJOH W3MEHeHHA Gmecka B
12™ BCNWUIKM JOMKHBE TIOBTOPATHCA B CPEIHEM TOABKO tepe3
5000 mer. OTCiOfa NOHATHO,MOYEMY [0 CAX IIOp emle He Y/AJI0CH XO-
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A OB pgBaasl HAOMIORATH BCOBIMIKY THOWYHON HOBOH 3BE3sl —
CINIIKOM ellle MaJ BO3PACT ACTPOHOMUYECKOH HAYKHU.
3pan umamenerna O6imecka T Ces. Hopomrst po 1866 r., coBerckme
ydeHble IpeCKa3ann, 4To, cyAs mo ammautyge (8™,6),.ee ciexyiomas
BCIBIINKA MOMKHA mpomsoiiTu mpuMmepHo. depes 80 mer. OrkpwiTue
A. C. KaMenuyka HOATBePAMIO, 9TO HalificHHAsA 3aBUCHMOCTH mMeeT
CHJIy CTATMCTHYECKOTO 3aKOHA MPHUPONBL. ’
‘ Mesxny sBemmimramm T Ces. Hopombr umeer Giaeck asesppt 11™:m
HeOOBIYHRBIH CJIOMHBIA CIEKTP — COUYeTaHUe THUIMHMIHOID CIEKTpa Kiac-
ca M3 u «ropauero» cuexkrpa BO. Ilo-supumomy, T Ces. Hoponsi,
-ynamensag or 3eMiau Ha 800 mc, mpejcrasiser coGoii.cucreMy u3
ABYX 3Bea3]: XOJOJHOTO KPAacHOr0 I'MTAHTA U ropAYero Gesoro Kapiuka.
Bropas m3 HEX, CyAA 1O BCEMY, U ABIAETCA HOBONOAOOHOH 3Be3/OM.
Ects B Ces. Kopone eme omsa moBomopmoGHaA 3Besjia, 0003HA-
gennan Gyksoit R. Ilosenenme ee BeckMa cBoeoOpasHo. bBoabmryio
_uacts Bpemenn R Ces. Kopoust MokHO HalmOfaTh Kak 3Be3JA09KY
m
60
100
140

R Ceb. ){opoﬁb/

111

1 1 - !
2421000 2423000 2425000

\ Puc. 65. Kpnsaa Gaecka R Cesepuoit Hoponsr.
pIecTOil BeJMYEHBL ¢ OYeHh HeGONBIIMME H HEeNpaBHILHEIME Kodela-
guaMn Gnecka. Ho MHOTKa 3Besfa HemKHZAaHHO pe3Ko ociabepaer B
Gilecke Ha HecKONbKO 3Be3gHBIX BejmamH (puc. 65). BeiBanm cayuam,
rorga R Ces. Hopomsl cramosmiacs ssesfoir 10™ m pake 157, Nam-
TeNbHOCTh NpeGhBaHUA B MUHEMyMe OJecKa y 3Be3[Bl pasIuyHA —
OT HECKOJBKEX MecAleB X0 Heckoabkmx jer, mociae dero R Cer. Ho-
POHHI CHOBa BeaBpamaercs K npexmemy Onecky. Cymsa mo KpuBoi
61ecka, R Ces. KopoHsl — 3710, Tak CKa3aTh, HOBad 8Be3Ja «HAW3HAH-
Ky». Y TUNAYHEHX HOBHIX H TOXOKEHX HA HAX "HOBONOROOHBIX 3Be3N
BpeMs OT BpeMeHH HaGuaofanTcs Bememikm, y 3Besj e tuna R Ces.
Kopors!, Ha060poT, MEOTOKPATHOe yMeHbIIeHTe onecra. Ho B MmaH-
MyMe BTH 3Be3Jibl HMEIOT CIIeKTP ¢ APKAMHM OMUCCHOHHBIMY JHHUAMH,
E 9T0 J[aeT OCHOBAHME OTHECTV WX K THIY HOBONOMOOHHIX 3Be3d.

Amvocepnt ssean. Tuna R Ces. Hopomsr meoGrramsi, omm cocTosAT
raaBHBIM ofpasomM m3 aromoB yriaepopma. Hexoropele ms armx 3Besp
[0 XapakTepy HX CHEKTpA NPHHAAIERAT K OYeHH PEIKOMY CIIeKT-
‘panpHOMY Kiaaccy R. BosMmoskHO, wr0 ocnabnenns Gnecka sBesx Tum-
na- R Ces. KopoHsl Bbi3Bambl SUA30MYECKAMY HOMYTHeHHAMH HUX
arMocqep 8a cuer eme He BIONHe BHIACHEeHHHX npmauH. Hak Osr tam
HU OLLTO, 8BE3ABl 9TH HACTOALKO CBOEOOPASHHL, 4TO YMUTATENH, BEPO-
fATHO, HafimeT BpeMsa, 9100l MOCMOTpPETH, KaKoil GiecK mMeeT ceiiyac
R Ces. Hopoxsr. S '

OfpaTuM ero BHEMaHZe elle Ha JBe 3Be3Nel. l'eMMa, TopAvYas
fenas 3Be3fa, IPHM TINATEABHOM HM3YJYeHUU OKasajach SaTMOHHO-TIe-
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peMeHHOHl M CIEKTPAJBHO-JBOWHON 3Be3/0OH ¢ MEPHONOM OKOJIO 17 cy-
ToK m ammutyfoi 0™,1. - ' . o

VnTepecna Taxke eje pasiduMMas riJasoM [Boiimas sses3ia O.
OHa COCTOMT H3 ABYX 8Be€3]l, PasfejieHHBIX NpoMexyTxoM B 6776.
OGpamenne B 9ToH CHCTeMe NPOMCXOAUT HO OUeEh BHITAHYTOH OpOHE-
te (arcnenrtpucarer 0,78) ¢ mepumogom B 1000 pmeit. boxee saprwuit
KoMIOHEHT Kiacca F8 —B cBOIO ovuepenb CMeKTpaabHO-AIBOMHAA 3Bea-
ma ¢ nepuomom Bcero 1,14 cyrox. Takum oGpasoM, MajneHbKas 3Be3/a
o Ces. KopoHE!, cTpOro roBops, npencrasisger coGOH MOGONBITHYIO
TPOHYIO 3Be3fy. o = ’ -

Maasit KHous - -

Ha Bcem mebe aTO cO3Be3ue BMecTe ¢ IOMKHLIM cospe3nueM Pes-
na — caMble MajleHbKue. Onn 06’BGJIHHHIOT JUIIb OO0 HEeCATKY lIOCTyl'I-\
HBIX HEBOODYHeHHOMY TI/Iasy 3Be3f. Ho u B cossesguu- Mautoro
HKonsa ecth ouennb- mofonbiTHas Tpoiimana sse3fa e. Ha paccroamunm -
okomo 11”7 or rnapHOW 3Beamtl 5™ Haxomurcs cnyTHEK 7™. Boaee
APKHil KOMIOHEHT — B CBOIO odYepejh ABONHAA, OYeHb TeCHAs 3Be3N,
pasfelseMas TOAbKO B KpyuHsie Teleckonbl, Opbmra aToil 3Beambt
BecbMa peITaEyrtas (axcmemtpmcuter 0,70), m pgBmKeHme BOKPYr 06-
Iero IeHTpa Macc coBepmaetcs ¢ mepuomoM B 101 mems.

Kar BUauTe, KpaTHEE CHCTEMBI — JIOBOTBHO HacThie OOGHEKTHI
agesgHoro Mmpa. VX MHOTOYMCIEHHOCTH CHYKHT CePbe3HBIM apry-
MEHTOM B NOJNb3y TI'PYIINOBOr0, COBMECTHOTO HPOUCKOMACHUSA - 3BE3N,
TaK Kak OOBACHATH BO3HMKHOBEHHE KPATHBIX CHCTEM «3aXBATOMY» OJl-
HOH 3Be3[H APYTOi0 NMPH CIyIaiiHON BCTpede HEBO3MOKHO. '

I[é.rrb_(imm

) Hanpasbre Teneckonm Ha Y Jenbduna. 3Besfa aTa IBoiRasA, # ee
FIaBHBI KOMIOHEHT IpefcTasiser co0of TOYHYI0 KOMMIO HAIIero
Conana. Ha paccroamum oxoxo 10” or raaBHOi memroit sBeamsl 4™.5
BHJEH CIYTHHK 5™5 — HeCROJIbKO Goilee ropAdas 3Be3a, Kaxylas-
cA semenosartoit. Cucrema 9Ta, GeccmopHo,— usu4ecKas, HO IEPUON

~ ofpallieHusi B Heil OUeHb BEJNUK M, BEPOATHO, COCTABAAET HECKOILKO
reicay Jger. Ilosropaem, oGpaTHTe BHUMaHHMe HA TJIABHYIO JKEJITYIO
speany. OTTyas, ¢ Hee UIM, OHITH MOKET, C OKPYKAIONUX €e IJIaHeT
name ConBEIle BHINIANAT COBePIIEHHO TaK JKe. '

Ctpena

B 5TOM MaJeHbKOM CO3Be3[NH HHTePeCHBIX Ans Habuonenus o0b-
eKxTOB .HeT, ecau He cumrarh uedenny S Crpenst, Greck KorTopoil 3a
8,38 cyTOR MeBAeTCA B IpefiesiaX OT 5.8 mo 7",0. -
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Jlucnura. , .

IlnanerapEEle TyMaHHOCTA AAJEKO He BCETAAa IO CBOEMY BHOII-
feMy 00AHMKY HaOMWEAIOT AUCKM niaHer. llociemmee sBisercs cKo-
‘ pee HCKIIOYEHWEM, 9eM IPaBHJIOM. CDopMLI IJIaHeTAPHBIX TYMAHHO-
CTeH OYeHDb CJIOKHEI M DA3JIHINA, IO KpaiHei ‘Mepe BHemIHTe, MeHTY

BAMA GBIBAIOT BechMa GOJBIIMME.
"~ B cossesmum Jlucmuxm ects sApKasm, KpymHas (BEgUMBle pasMepHl '
.8'><4) IaHeTAPHAA ~TYMaHHOCTh, OYeHb NPHIY/IHBAA IO cBoeil -

Puc. 66. Inanerapran 'rymanimcrs B co3Besgun Jlucwakm.

dopme (puc. 66). Buepssie ee samerun Meccre B 1764 r. m samec B
cBoil Karajor noj HomepoM 27. B OMHOKIB TYMaHHOCTb -BHJIHA BIOJ-
He OTYeTINEO, & B [MKONGHbC TENECKONE MOKHO DPASTIANeTH H €e.
Gopuy. '

Hak m gpyrme nunameTapHble TYMAHHOCTH; OHA «NOJCBEUABAETCHA
HaxofAmeilica BEYTPA O9eHb ropaded 8Be3Noil, MOBEPXHOCTH KOTOPOH
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pMeeT Temmeparypy, pasEyio 100000°. Unratens, BepoATHO, TIOMHUT
Ha npEMepe IUIAHETapHOW TYMaHHOCTHE B Jlmpe, 9TO MeXaHH3M «lOA-
CBEUWBAHHAY BbIpaKaercAd B IIOMUHECUEHIUH AaTOMOB TYMaHHOCTH
IO BO3jielicTBIEM yIbTPaUOMeTOBOTO H3IYIEHUA (IONCBEYHBAK-~
ieily 3Be3ghl.
. TyMaHHOCTH B CO3BE3RUA Tucuaxn — oGBexT MOBOMBHO JaNeKHit.
Hac paspenser 300 mc, 1 ¢ y4eToM 9TOr0 PacCTOAHHA CpefHUiL Tolie-
PeYHHK TyMaHHOCTH mojydaercs paBHbiM 240000 a. e. :

Mpr yxe ymoMHHANM, 9TO UPOMCXO[eHME INIAHETAPHBIX TyMaH-
‘pocTell IOKAa OCTaeTcA 3arafirod, Pasinmuebie THIOTe3HI, paccMarTpd-
BalOIlMe 5TH TYMAHHOCTH KAK: NPOAYKT M3BePIKeHHA TasoB H3 aTMoC-
" dep nmX NEHTPAJLHEIX 3Be3J, BCTPeYalOT Cepbe3Hble 3aTPYNHEHUSA.
" Iloatomy' cosérernmit acrporom I'. A. T'ypsagsm BeaBHHYN THTOTe3Y,
paccmannBalomym n1aHeTapHbIe TYMAHHOCTH KaK OCTaTKM TO mep-
BOHRYANBLHOH «[03BE3AHONY MaTepUHM, M3 KOTOPOH c(bolez[pOBanaCL
OeHTpalbHAfA 3Be3fa. DymyHiee nokaser, B KaKoil cTemeHH oTa
ufied COOTBETCTBYET JefiCTBHTENLHOCTH.

Hux # B cossespum Crpensi, B CO3BE3ANH JIncanu ecu, CpaBHE-~

TeabHO sApKaa uegeupa T, mMemarmas Grheck or 5’"9 110 6™,8 3a me-
puorn B 4,44 cyTox.

It | .

Jro HeGonbIIOE cO3Be3[iHe, B KOTOPOM HEBOOPYMKEHHEII I1a3 HACYH~
ThIBaeT Bcero 20 3Be3, HAXOMMTCH, €CIM "MOKHO TaK BEIPABUTHCH, B Ca-
moit ryme Mueunoro Ilyru. Kax pas smecs, B Illure, B Temuymo . mpoa-
PauHYI0 HOYb MBI ICHO BHJUM sIPKOe 3BesmHoe obiaxo (pumc. 67), onmo
- u3 MHormx, cocraBaaimux Muaeunstit IIyth. OcoGemno xopomio oo

3aMETHO B IOMKHBIX pailOHaX Hallledl CTpaHBI.

B cossesgun Iliura ofpaTuTe BHNMaHue Ha [BA APKAX paccefmnmx
3BE3[HBIX CKOILICHHA. HepBoe U3 HUX, PACTIOIOKEHHO® pxp;om ¢ [OIro-
nepuoguyecKoil nepemennoit R Illma, mMeeT B iuamerpe 12’.u Hacam-
THIBAeT B CBOeM cocraBe OKomo 200 “3Besf, TIaBHEIM oGpasom GemsIx
TUTAHTOB, ¢ HEKOTOPOR IPEMECHIO 38es]] 6oJiee MO3/IHAX CIEKTPAILHEIX
RIIaCCOB, I/Ic'mnnbm NEHeAHBIA MONePeTHHK CHOIIeHHA paBeH 5,5 mey
a paccroaume o Hero 1600 mc.

IO0xuee, B IPOTHBOMONIOKHON JACTH cosneanvm, ecTh MeHee ApPKOE
.CKOIIJICEWe W3 75 3Be3Jl, 3aHUMAIONNX B IpocTpaHcTBe 06HeM ¢ Iome-

peuanmkoM 6,6 mc. Cromnerme 910 — Of{HO M3 0YeHb NANEKAX, 1O HEro
2300 mc.

3Mes

Kaxk yske 0TMeUaI0Ch, CO3BE3NIHE 3MeH COCTOMT U3 ABYX He CBA3aH-
HBIX MeKAy coboit wacTeil. 3apmajHas dvacTh HaspBaeTcA ['0MOBOM
BMen, Tak KaK HMeHHO 9Ta 9acTh 3MEHHOTO TYJIOBHmMa u300paskeHa
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sjecs, HA 3BE3IHON KapTe. BOCTO‘IHHH «KYCOK» CO3Be3{Hf 3men Ha-
spiBaeTCa XBOCTOM. \

B cosBesguu 3MeH CTOMT 06pa’rm~1> BHEMaHHEe INIpe;kJe BCEro Ha
jBe [iBoitHEle 3Be3Nel. B romose 3mem ecth sBesma O, pasfenseMas B

Puc. 67. Maeunniit IIyTs B oxpecmocm cospesnua Hkara. .

TIKOJLHBIE TEJECKOIE! Pa f(Be ONWHAKOBHI®@ IO IBETY IKEJITOBATHIE
8Be3J0UKHN 4™,2 m 5™,2, YINOBO® PACCTOAHME MEKNY KOTOPHMY Onms-
xo K 4”7, Hapa aTa dmauqecx{aa, HO ¢ OYeHh OOJBIINM IEePHOAOM
©6pameHnsA, U3MePAEMBIM, IO-BHAMMOMY, MHOTAMHA COTHAMH JIeT.
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- XBoeT 3Mem TaxKe OTMedeH Kpacmpoit nsoitmoit 3Besnoit 0. JIme
JKeJITHIe ¢ BENIeHOBATHIM OTTEHKOM. 3Beafoukm 4™5 u HB™ ypaxensl
apyr or apyra na 21”7, Xorg paccrogHue MeKAy KOMOOHEHTaM#
OrpOMHO, O6TIHOCTL COGCTBEHHBIX JBUMEHUH YKA3hIBAaeT HA @nane-
CKY10 B3aHMOCBH3b 3THX 3Be3J. :

Yuratean, Kak MHl HaJieeMCs, ydke HEOIHOKpaTHO Halmonat ma-

POBHle 8BeaHBIEe CKOILIeHAs.- VI Bee ke Tor. «map m3 3Besgy M 5,
KOTODHI HAXOAATCH HEMKe TOJMOBH 3MeH, JOMKeH HPHBIeYh €ro BHH-
MaHEe, JTO — OvYeHh ApKWH 3BO3AHEIA poll, Kpacmseii fame B 6u-
HOKJAb. B mMKOALHBIE 7TeNeCKOOHl IO KpaaM OH pacoajaercAd Ha .
OTHeNbHHe aBesnil. Ilo cpomM (asmIecKmM xapamepnc'mxam mapo-
BOe CKOILIeHMe B 3Mée HANOMUHAET yiKe SHAKOMBIN HAM «Iap H3
seean» B Lepxymece (M 13). Paccrosmme mo- cronnenrs M 5 pasmo
8,3 ke, a o6bexmaseT 0Ho npamepro 60 000 3Beay. - ‘
- flpxan maddysnaa TYMaHHOCTH M 17 naxopmrces Ha 10KHOH rpa-
HHIle CO3Be3USI 3MEHA C CO3Be3ueM CTpeJmn;a ‘Ha_ne6e ona sanmMa-
eT HOYTH TAKYIO :Ke INIOINaAb, KaK JyHHBII JHCK, paceTofHue /[0 Hee
passo 1400 nc. Cseuenme TYMAaHHOCTH HWHTEHCHBHO B030ysKEaeTcH
HaxofAmeiica BEyTpA Hee cBepxropaqen ma;xou Macca @

3Meenocel

-B obmupaoM coaneap;nn 3ueenocna nenpauenno IPRAIATEe 3Be3-
noury 9™,7, HBYUeHHYI0 H3BECTHHIM AMEPHKAHCKEM acTpoEoMoM Bap-
HAPJOM. Huxax memnas CKA3aTh, JAaKe B YCIOBHOM , CMBICTEe, 4TO .
OHa HENOABHKHA. «Jleramasn sBesfa Dapmapna», Kak HposBaiu ee
#CTPOHOMBI, 06JanaeT HeoOBIYHO GHICTPHIM co6cTneHBmM ABMKEHHEM.
3a rox oHa HPOXOAMT HA mebGocBofe myrp B 107,27, a pa 188 mer
cMemaeTcs Ha BeJM4MHY MOMEPEeTHHKA JIYHHOTO [HCKA. Ecan 6o Bce
3BE3[Bl ObLIA CTONb e HENOCEeWINBH, (QHTYpHI coaneannn 3aMeTHO
MeBMINCh OB yiKe Ha IJ1a3aX HECKOJNBKAX IOKOJNHHE. = v )

3sesna bapHapia — xel0fHEMN{ KpacHs . KapIEK, nauyqalonmn
ceera B 2500 pas Membme Conmma. Vimerno mo sroit mpmamme, Gyny-
yp oueHp OAMBKOE K 3eMie (paccro;mne 1,8 nc), JeTAmaA 3BE3NA
Bapuapyia TepsAeTcs Cpe[H BeJIHKOr0 MHOMKECTBA' cuabrix ‘se3g 9" u
10™. Ho ecim BaM ynacTess ee OTHICKATHL Ha Hebe, TO 32 HECKOJBKO
ner HabmOAeHMA MOMKHO CAMOMY B OGYKBaJIbHOM CMBICJe .CIOBA YBH-
IeTh ee DoJeT B mpocTpaHcTBe!

AMepUKAHCKEHE ~acTPOHOM II. Banm ge-. Kamm, ma. npommennu
25 mer u3yYaBMMU ABUKEHHE B~ IpocTpaHcTBe 3Besxsi - Bapmapna,
NpHIIel K BHIBOAY, 9TO y 2TOH 3Be3NHl ecTb HEBHIHMEIC CIHyTHHKH,
OTKIOHSIONIHE ee OT MOYTH NPAMOJINEEHHOIO mojeTa.,

"Tlo ero pacueraM. CIyTHEKE 3Be3/isl Daprapna mmeror maccwr 1,26,
0,63 u 0,89 (8 momsx Mmaccs IOmurepa), a mepmopsl oﬁpamemm——
coorBeTcTBenHO paBHble 6,1, 12,4, 24,8 roga. Cyas no macce, aTm He-
BUMMEle B COBPeMeHHBI¢ TeNeCKOmbl Tela — HAcTOofIHe IJIAHETH,
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zﬁspam;aromnecn BOprI’ CBOErO «CONHNA» HA paccToaHnnx 18, 29w
a. 6.

B 1973 rogy aMepHKAHCKHe ACTPOHOMEI . Tersyn m X. Afixopnr
nonBeper coMHenM0 37H - BuBoAsr Bam ne Hamuma. OGpaGoras 241
cHuMOK 3Be3jsl Baprapna, oHE He Hamum Tex .KoixeGaHHii B ee c0G-
CTBeHHOM [BIKeHHH, Ha KOTOpsle cchuiayics Banm pe Hamm. Opmaxo
camble HOBeilllWMe W COBepIeHHEIe HCCIelOBaHHA «iaersifieli Bapmap-
Ja» NOATBEPRHUJIY HAJUUAe y Hee -HeBHAMMEIX ILIAHETOMONOOHEIX
coyruEkoB, MoromnacTuaku. o6pabaTeiBanncs ¢ nomMomsio O9BM. 11 B -
'co6CTBERHOM JBM;KEHHM 3BE3ABI, U B €6 PACCTOAHMAX N0 JeMiad, n Ha-
KOHEN, B' ee YCKOPeHRH BHIABJCHHI YCTOiumBHle KoleGanma ¢ mepmo-
nom 11,7 m 20 ser. 3T\ BoaMymeRHsa B KBMKeHHH «ieTameii Baprap-
Ha» MOXKHO OGBACHATEL AWML BO3JEHCTBAEM HA DTy B8Be3Ay MABYX
cuyramxos ¢ macéamu 0,0058 a 0,0030 or mMacen smesmel (uTO cocras-
aser 0,8 m 0,4 maccs IOmurepa). OpOursl THX INTAHET MAaNO OTIMYA-
10T¢A OT KPYrOBHX, W JIG)KAT OHH B omxoﬁ IVIOCKOCTH, KaKk u OpGATHL
" kpynanx naaner ColEEYHOR CHCTEMEL.

To, uTo mO COCEJCTBY ¢ HAME OKa3ajach emie ONHA IVIAHETHAs
cHcTeMa, He MOKeT OHITh CIyYafiHOCTHIO. ITOT (PAKT JOKA3LIBAaeT, UTO

. II1aHeTHHIe CUCTeMbl BEChMa MHOTOYHCICHHH BO BcemenHoil.

3sesna 70 3meemocna — xopomo H3yYeHHaA ABofinas. [lse opan-
’ROBbIE 3BOBIBI 4™ 2 m 5™9, paspenennpie B HacToAmee BpeMs HpoMe-
sKyTROM B 4”6, -HenpepsipEO  06pamanTca BOKpYr ofmero nenTpa-
Mmacc ¢ mepuofoM B 87,85 roma. Bonsmas ssesfa mMeer Maccy, pas-
wyo 899% commewnoit, Macca APYroro KOMHOOHEHTA HECKONBLKO MEHBIIE
(72% conmeunoit). JIpm:ennme coBepInaeTes MO BHITAHYTOR opbure ¢
sxenenTpEcHTeToM 0,50, mpmueM 3Ta mapa CONHI, CPABHATEILHO
6auska x 3emue (5,4 c). -

B cossesnnn 3meenocna eCTh YETHIpE HAPKHX maponmx 3BE3THBIX
cRomlIeHus, 06 beAUNAAIOMUXCA B ABE Daphl.

ITepBas Hapa -HAXORHTCA B CepefuHe CO3BE3[AsA, HECKOJNBKO HEKO
nebecnoro sksatopa (M 12 m M 10). Paccroamsa 1o HEX Mal0 oTIH-
galotea Apyr ot jpyra (5,8 u 5,0 kne). Ofa aTE cKOmNeHHs COREPIKAT
_OPEMEPHO PaBHOE KOJHIECTBO 3Be3N, HO B cxomienun M 12 ropsumx
3Bes3], OTHOCHTEIbHO 6o.nbme, gem B M 10.

JlBa ;pyrux «3Be3NHEIX MMapa» MOKHO OTHICKATH BOAM3H OFKHOMN
rpapansr cossespuas (M 62 m M 19). Omm oxmmaxoBo  yJaleHH OT
Bemau (6,9 wnc), Ho M 19 cogepxur Gonbimee KOIMYECTBO B3Be3J.
B cronnenun M 62 3Be3[ MeHbIIe H CAMHU 3Be3Jbl B NEJIOM HECKOIbLKO
‘xomopmee. Ms1 EMeeM 3JiecCh TOBOABHO DefKmil IpuMep ABOHHOrO ima-
_POBOrO CKOILIeHHS — CBOeOOpPasHEI aHANOr NBOMHOHE 3BE3JHL.

Cepeptee 3peaan 70 3MeeHocma pacmosiosKeHA IJIaHETApHAfA TY-
magsocth NGC 6572. Oma mesenmxa (ucruimsii nonepeynnmx 9000
ACTPOHOMHYECKHX eHHUN, YTO ‘NOYTH B 27 pas MeHbIUe HONEepeYHAKa
TyMaEHOCTH B JlmcHuKe) ‘M He Tak fpKA, KAk yiKe HM3BeCTHHIe HaM
1aHeTapHEkie TymamHocTH. Jlyuam cBera Tpelyercs oxoxo 4000 uer,
4TO6KL 10HECTH [0 HAC CBEJeHHUs 06 DTOM NaJeKoM H, R o6m;eM, HHYEM
0coGeHHO He 3aMevaTelbHOM OOBeKTe.
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Bopgoneint

3seana § Bopmoneg Onina pasiioskeHa Ha JiBe COCTaBAAIONHe eIle
8 1777 r. C Tex mop B 9T0ii cucTeMe oGHAPY:KeHO opOWTanbLHOE ABH-
JKeHHe ¢ NepmofoM (o coBpeMeHHHIM naHHpIM) B 361 rom. O6a xom-
{IOHEHTA — JKeNTOBaTHIe ' 3Be3fsl 4™4 m 4™,06, paccTosiHHe MeERAY
KOTOPHIME B HacToamee BpeMa Gamsko K 2”. JlnA IIKOABHBEIX Teie-
CKOIIOB 9T0 0GBeKT 0e3yCcnOBHO TpPYHEII.

3aro Habmaomateab OGyder BO3HATParkfgeH JPYrEM OGBERTOM CO-
8Be3IuA DBopjoies — yHUKanpHO#H miaHerapHoii TymamHocThio NGC
7293 %), 910 camMas Apkas u camas GoiblIas Ha 3eMHOM Hebe miIame-
“TApHAS TYMaHHOCTh. BOT OHAa BIOJIHe ONpaBALIBAET HANMEHOBAHN®

"00'bEKTOB TAKOTO THIA — B TEJECKON BHIEH CBeTABIH HECKOJBKO

cmmocnyTh nmcK. Bmmumbie pasmeps TymamHoctm 157X 12, Ee
weTHHAR cpefHnil momepeurmk Gmmsor x 300000 a. e., 9ro sHaum-
TeJbHO IIPeBHINAET PasMepH BCeX OCTAJBHBIX M3BECTHBHIX HaM IJaHe-
TAapHBIX TyMaHHOCTeH. o

9Ty HCOOJMHCKYI0 TYMaHHOCTH (IOJCBEYMBAET» COBEPILEHHO
neoGsuHas, caMasd TOpAYas M3 MSBeCTHHX 3Be3]l — TeMIepaTtypa ee
zosepxuoctn pasma 130000°! Hac orgenser or tymammoctE 180 mc.

B xaramore Mecche moj HOMepoM 2 WYHCIATCA fAPKOe IMIApOBOe
CKOIJIeHMe, KoTopoe, Tak ke Kak u tymampocth NGC 7293, asaserca
ONHO#l W3 TJaBHBIX JOCTONPHMeuaTejabHOCTell cosseanua Bogomes.
Ono BecbMa spxo, xpymmo (pmammsii monepednumk 17°) m cocront B
OCHOBHOM N3 CPABHHTEIbHO ropsadmx 3mesf. llo  KoamdecTBY - 3BE3]
OHO HECKOJbKO Ha)Kke IPEBOCXOAMT 3HAMEHHTOE CKomideHHme B ['epry-
zece (M 13), Ho ero ymanemsocts (15,8 kme) nemaer ero memee ag-
peRTHBIM.

Hosepor

B 5TOM HeBHIPa3HTEIHHOM II0 0YePTAHAAM CO3BE3/IAM BHIIEAIOTCH
TBe caMmble ApKme ero 3sesfsl o m B, Hasepmre OHHOKIL Ha mepByio
M3 HUX, ¥ BBl Jerko yGeauTech, UTO OHA ABOWHAA. Ho sra mapa —
onrTuueckasn Cocrapigiomue ee fBe 3Besfsl (o M ag) BOBCe He
CBA3aHHl U3MIECKH APYT ¢ NPYroM, a Me/IeHHO PAacXOlATCA B pas-
HEle CTOPOHH. B yTelleHMe MOMHO JUMIb 3aMETHTB, UTO KaK[ag n3
DTUX 3Bes] — HacTofgmag ABoitHass. OnHaKo ofe mappt HACTOIBKO TeCs
HEL, YTO IIKONLHBIE TeJIECKOIBI Pa3fleJuTh UX He B COCTOSHUM.

ITocie sipkoro mapoBoro ckominenns M 2 sBesjHbiil Poit B CO3Be3-
quu Kosepora (M 30), Haxonamuiics BOIM3U 3Be3NIHI T, yme He yau-
“gur nabnonarens. OB Menbule, ciafee mo GmecKy, XOTsA, KaK .M M 2,
COCTONT W3 CPABHATENbHO ropsumx 3pe3fl. Paccrognme jo Hero, pas-
moe 12,6 wmc, esecexymgHo coxpamaercsa Ha 100 kM — cmemenue

«CHOEKTPAIbHBIX .'{IYIHHIZ[ CBHIAETEIbCTBYET 00 3TOM BHOJHE onpeJlelIieHHO. -

/
*) Haxogutca BGausu v Bojones. .
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: SameTnM, 9T0 [BH)KeHWe IIAPOBHIX CKOMJIEHRMiT M3y49eHO elleé IIIOXO;
M B JYyIeBHIX CKOPOCTAX DTHX OGBEKTOB OTpajkeHa He TONbKO «c00-
CTBEHHAA» UX CKOPOCTH, HO W CKOPOCTH HaNIEH 3eMJm B e¢ CIO/KHOM
nojJeTe BOKPYT HeHTpA I‘anamnﬂn

Crpeer

Haﬁmonaﬂ TAIAKTAKH, CXOAHBIE {10 CTPOEHUIO ¢ Hamleil 3Be3NHOR
cuCTeMO, MBI yﬁemnaemcsx, 9TO B MX HEHTPANbLHBIX 06JacTAX KOJHIe~
CTBO 3Be3] B eAuHmNe 00Lema ropaano Gosplme, YeM Ha mepuepnm.
Barnsnnre, Hanmpmmep, Ha dortorpadgmio TyMaHHEOCTH AHApOMeNBI
(puc. 40). B-nmenTpe 3TOfi TaJaKTHKH BBIJENSETCHA INIOTHOE IIApooG-
pasHoe 3BesfHOe AAPO. 3Be3N 3[ech TaK MHOTO ¥ PACHONOKEHEl OHIE
. TaK IVIOTHO, 9TO TONbKO B 1944 r. amepukamckomy acrpoHoMy baane
VIaJI0Ch «pa3pemm'b» AAPO TyMaHHOGTu AnaipoMefibl Ha OTHENbHBIE
3Be3JIBL

Her coMHeHusa, 9T0 m B HamIei I‘anamm{e cymecTBye'r nono6ﬁoe
3Be3fiooGpasnoe aAgpo. Ilo cxopoctsim 3Besp (ux HanpaBneHnaM u Be-
‘JIMYAHe) MOMHO IOJCYNTATH, B KAKOM HMEHHO MeCTe 3€MHOTO Heba: _
momkHO OBITH BHIHO rajakTHieckoe Anpo. Bor rkakmmm moxydmnucs.
npunEKeHHble  BKBATOPWAJbHHE  KOODAMHATH - FallAKTHIeCKOTO:
meHTpa: :

o =17"38", 6 = — 30° (amoxa 1900 r.):

C DOMOIIBI0 3Be3[[HOM KAPTHI JIEKO BHIACHHTE, 4YTO TOYKA C BTUMH

KoOpAMHATAMHU Je:uT B co3sesnun Crpenbna *) Jla, ’MeHHO B 3TOM

CO3Be3HU FOIKHD HaGIOfaThed BeldYecTBeHHOe Afpo lalaKTHKM,.

TO MACCHBHOE CKOUWIIE 3Be3J, KOTOPOe CBOMM CYMMApPHBIM IPHTAKe-

HWeM 3acTaBiserT OOGpamiaTbest BOKDPYr cebs ocTalbHbie 3Beafbt l'a-
maxtuky. IIpm aTOM, pasymeercs, U 3BE3[BI CAMOTO AAPA TAKKe obpa-

WA0TCs BOKPYT TOH jKe MaTeMaTI4eCKOfl TOYKM — obmiero HEHTpa
Macc Bceii Haieil 3BeamHOil cucTembl. [amakrmueckoe spo OKYTaHO

MOLIHEIMHE 06JaKaMy TeMHOH MBIIEBOH MaTepHH, 3ajlep:RUBAIOINEH BU-

nevele ayan, OfHAKO Ta jKe KOCMHYECKas MBUIb caoﬁogmo HOPOIyCKa-
eT HeBMAMMble MH(paKpacHble jyud u paguosoinsl. [loaromy ymaer-

ca xorag Gm oruactu cgororpadupoBaTh B HHQPAKPACHHIX JIydax

yacTp rajdaxTmdeckoro gapa (pue. 68), a Tamke m3yIaTh 3TO AAPO:

CpeNcTBAMA PaJEOaCTPOHOMHM.

W1 Bce-Taxm oveHs MHTEPeCHO OTHICKaTh Ha HeGe TOT y9acTox, rje
3a TeMHOM [BLIEBOH KOCMUYECKON Byasibio CKPBITA caMas fAPKasa, caMas
«3peagHany vacth Hameit [amaxtuku. Eeam 661 MexsseagHoe
npoctpancTso GBITO COREPIIEHHO 1po3pawHO, HAM HC NOPHOLIOCH OBl
IPOCTPANTLIME TOACHeHAAME YKABHIBATL MECTONOJOKCHHE TaJaKkTH-
yeckoro azxpa. Jro aapo mocie Conmnma m Jlymawm 6buto Gl cambiM

*) Kak DpOTAIKEeHHBIA obmexr, aapo TanakTukm BaETMAeT 9acTh CO3BE3~
quit Crpeasna, Ifura, Cropmnona n 3MeeHOCHA.
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APKEM (CBeTHIOM» 3eMHOro HeGa. OrpoMmEOe, OUeHL APKOE «3Be3d- -
noe marHo» B cossespmm Crpeasna ofpamano 6s1 Ha cebn BceoOmee
saumanme. OHo sammMano 6u Ha HeGe miomajgb, B COTHH pa3 Goan-
umylo, 9eM BHAEMAA IUIOMAAL moiHoli JIyHel, 3eMHEIe upexMeTsI,
OCBeIIeHHEIE TAJAKTHYECKHM AAPOM, AOKHEH Obinm Gsl orGpachBaTh
yeTKUEe TEHH. : . : ’

IIpupona ammmaa Hac 9TOr0 BeldMKoJemHOTo 3speiamma Tem He
MeHee co3Besnme CTpensna. ACKIOUATEILHO GoOraTo 3Be3gHBIMI

-

Puc. 68. ®ororpadus B. IH(PAKPACHEIX ' TyIAX 9acTH - TATAKTHIECKOr0 sApa.

CHOILTENMAMA W TYMAHIOCTAMH, BIIONHe HOCTYHHBIMA NjiA o6mero
o6o3penna. Oum m AOWKEHBI cefi7ac NpHUBJIedh HAMIe BHAMAHHEe.
Boiio Gs YTOMETEIBLHO ONMCHIBATH B OT/AENBHOCTH ‘Kasg/ioe U3
NeCATH APKAX 3Be3qHHIX CHOIIEHWH Co3Beajus Crpenena. IIpome
co00IMTL OCHOBHBIC CBefleHus O HAX B oOmeil Tabapne, .a 3aTeM
KpaTko OTMETHWTH JHIIL CaMmbic HHTeDeCHble W3 JTAX CKOILIe HUI.
Bor sra tabanua. ’

NGC | M 1 ayggo 81900 d | m Mol e | s | e Tun

- 4y M m - .
6404 | 23| 17 51,0 | —19°00” | 35°| 6,0 { 120} 0,6 6,0 | B9 Pacc.,
6520 | — | 17 57,4 | —27 54| 5 | 7,5 25 . 0,7 Q] — »
6531 | 21| 17 %86 | —2230 112 | 7,0 %1 1,5 5,4 | BO »
6603 [ 24| 181271 —1839 | 4 |11 50 501 58] — »
6626 | 28 | 18 22,7 +630 |15 8,5 — 4,6 — Mapos.
6656 | 22| 18 30,3 | —2400 {35 | 6,5 — 301 25 »
6723 | — | 18528 —3646 (13 7,7 | — [ 100]| — | — »
6809 | 55| 19 83,7 | —31 40 j29 § 74 58 | 45 — »




B mepeeix AByX ee ¢ToiiGHax yxd43aHel 0003HAUEHHA CKOILICHUS
B NGC m rataidore Meccve [lpa cireayomux cToabma yKasbIBaloOT
‘PKBATOPUANLHBEIE KOOPAAHATH ckomieEms aaa snoxm 1900 r. 3artem
-CAeLyIOT AHaMEeTp CKowleAmAa B M@Hyrtax Ayru (d), ero mHTerpaib-
mnii pororpaduueckuir Gaeck (m), umcno BXOAAIAX B CHOMJEHHS

Puc. 69. Tpoiiran TymasrocTh B coapeagun Crpensna,

-gee3n (N), paccroamme (r) B Kumiomapcexax, JgMaMeTp B TapceKax
(D), unterpanbusiil cuerrp (Sp) u, HaKoHeN, TUI CKOIIGHUA.

W3 pacceannmsix ckomienuii HamGomee 3aMedarearno M 23. Cpe-
,AH IDapoBBIX CKOmIeHmit ofpamaer Ha ce0a BHEMaHUe Camoe APKOe
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Ha BCeM 3Be3THOM HeGe cromremme M 4. ITpaBna, B yMepeHHHIX mum-
poTax U3-3a HUBKOTO NOJIOKEHHs HAaJ TOPU3CHTOM ero HalJoxeHHe
3aTPYAHEHO, HO HA I0Te HAIMeH CTPAHBI — 3TO BeJUKOJENHHIH 06BEKT

nna mabmopenuir. Keratu crasars, ckommenme M 4 3aMevaTesbHO-

elle w'TeM, YTO U3 IIAPOBHX CKOIIeHAH OHO bamsKaiimee,

H.Iaponoe ckomnenme M 22 mpuMedaTennbHO TeM, WTO COJEPIKAT
rpoMagHoe umcino 38e3n (oxomo 7 wmmnmmonon). Ilo ‘HaceaeHHOCTH
oHO B 14 pasmpeBocxonuT maposoe ckomienue B Iepryiece (M 13).

B cossesgmm Crpenbna ects Tpu spkme u KpymHsie nuddysHbie:
TYMaHHOETH, OfiHA W3 KOTODPHIX,. HasmBaemaa TpoiiHoil, moOKa3zaHEa
na pmc. 69. OcHOBHme cse;c(emm 0 HHOX npnBoszca B Ta6J1n11e.

M o900 | 81900 ~ Paamep m ms | Spa - e& ' Hassange
1 v ™ o .
20 17 56,3 | —23°02’ | 27'%29"| 85 | 6,9 | 06 | 670 | Tpoitgan
8 17 58,0 | —2423 |35 %60 | 58 | 6,8 | OS¢ | 770 | Jlaryma
17 | 18 150 | —1613 | 37 X46 7 8,9 | AOc | 1000 | Owmera .

. A ‘'
Hom m smecs monuMaerTcA = HHTerpaIbHBI q)o'rorpa(bnqecxnn
Greck TymMamHOCTHM, M, ~— GiIeCK «no,ucBetuanmen» TymaHHoch
3BE3JE, SP — ee CIeKTp.
HaumenoBanusa TyMaHHOCTEe# OOHITHO namTca mo ux BHemHemy
BUAYy, 9TO, BIPOYeM, HOCHT J[OBOIBHO NPOH3BOJNBHBIA XapaKTep.
Coaseamme Crpembma comepismT jBe T-acconmanum. Ilepsas ms
HEX o0'belMHsET 3Be3[(BI B OKPeCTHOCTH TyMmammocTH M 8, BTOpas —

B oxpectHocTH Tymammoctm M 20. YpaxemHocts aTHX acconuamm,

IOYTH OAMHAKOBA (1,3 m 1,4 gne).

Cxopumon o ‘

Bepoarro, He BCe WHTATNH BHAKT, 9TO ¥ Tnamerst Mapc Ha He-
6e ectn «comeprmK». Bo BeAKOM caydae Tak AyMadHm Te, KTO Ha3Ba
Anrapecom *) TIABHYIO 3Be3MY coanesnnﬂ Cropumona. Jra apkas
ssesfa (1™,2) mo csoeil OKpacke MeHCTBATENBHO MOMET CONepHEIATE
¢ Mapcom. Ho Mape, Kak ¥ Bce TUIaHETH, CBETAT COOKOHHO M POBHO.
- Yro e nkacaercs AnTrapeea, TO 6JIE300TB BTOH 3BE3BI K TOPU30HTY
‘BacCTaBIfSET ee CHIBHO MEpHATh, WTO, BIPOYEM, TOJBLKO nop;qepnnna-
€T KpacHYI0 OKpacry AHTapeca. .

AHTapec — KpacHBII THUramT, HECKONBKO Goiee ropatmu, qeM
Berensreiize. JIlump 700 coanm Moram 6Bt CO3IATh TAKOH ke IOTOR
W3Jy9eHUs, KOTOPHI IOCHJacT B IPOCTPAHCTBO OA¥H AHTapec. Jly-

-uy cpera TpeGyerca moutm 173 roga, 4TOOH IpeojioeTs Paccros-
Bvue or AHTapeca o 3eMin.

*) «Apec» — rpegeckoe mMa Mapca.
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Ha paccroammm 27,9 or AHTapeca ecTh COyTHHK — roiybas
- gBesgouxa 6™5, mamyuaiomas ceera B 17 pas Gonpme Commna. Hs-
B8a BHAUMTeJbHOH pasuuusl B Oiecke pasbiCKaTh CIyTHEK AHTapeca
B Iy4aX IJIaBHO# 3Be3[bl HEJErKO.

CKOpIHOH — TO CO3Be3fMe, TIHe HEPeIKO BCIBIXHBAIOT HOBLIG
sBeannl. OnHEAa M3 HAX, BCObXHyBmag B 134 r. mo H. 2., moGynmia
BHAMEHHTOTO JPeBHerpeueckoro acrpoHoma I'mmnapxa cocTaBHTH
nepenuch 3pesf — uepssiii B Esponme sBeapgmblit Katamor. B Te Bpe-
MeHa BCOBINKE HOBHIX 3Be3fl, €CJH MOMKHO TaK BHIPA3UThCH, HMeNH
Gonpmoe guuocodckoe 3HaYeHWE: OHJ 3ACTABJANM COMHEBATHCHA B
JIOJKHOH, -NpenB3ATOd HAee O HEH3MEHHOCTH «60eCcTBeHHBIX »
Hebec. . : '

B cospesguu CxopnmoHa OYeHb MHOTO DPasiIMYHBIX IePeMEHHBIX
spe3s. Cpexm Humx oOpaTuM BHMMaHHe TOJBKO HA OJHY B3aTMeHHO-
nepemennyios . Ckopnuona. Cyas mo Kpusoit Onécka, ara 3Besja
COCTONT W3 ABYX FOPAYEX THfAHTCKHX JJIHNCOMAAIBHBIX KOMIIOHEH-
roB (cmextps: B3 m B6), Kotopsie ofpamaioTcA BOKPYr o0Imero IeH-
Tpa Macc 3a 1,45 cywex. Baeck sBesus nmpm sTOM MeHsETCA B Ipe-
nenax or 3",00 no 3”31 .co BropmunsiM Munmmymom B 3™,20.

3pesna p CropmmoHa cocToMT M3 derhipex 3pes3i. Ha paccrosamm
13”7 or raaBHOji ropsueil Gemol 3Be3ms 2™,6 MOKHO OTHICKAThH Ta-
Kol née ropaumit coyrEmk 5™ 1. Kpome roro, § Cropummona — cmexr-

© panpmo-uBoiEam ¢ mnepmomom 6,8 cyror. Haxomen, ma paccrosnnm

0”,8 ona mMeer ele OJUH, YeTBepPTHI cmyrHuK 9™,7.

Me MHOTO pas BCTpeIaNHCh ¢ KPATHBIMH 3BE3JAaMH, W 3/ieCh CHO-
Ba YMECTHO HOJYEPKHYTb, UTO, IO-BAJMMOMY, JABOHHBIC H KpaTHbHIe
3Be3[pl HBIAIOTCA CKOpee NPABHIOM, & OJMHOYHLIE 3Be3[(bI — HCKIIO-
YeHHeM. i : ,

Cospesnme Cropumona, xax m cossespume Crpenbna, ouerns Gora-
TO 3Be3HHIMH CKONJIEHUSIMA. .

OcHoBHBEIe TaHHHe O IIECTH CAMEIX ADKHUX W3 HHX VKa3aHH B
caengyiomen rabmune:

NGG M %1900 61900 d m | N | e Ec' Sp Tun
9 M i S )

6231 — | 16 47,0 | —41°38" | 22’ 6 401 1,3 8,4 Paccesnn.
6242 | — 16 48,8 | —3920 | 10 1 441 0,6 1,8 »
6405 6 | 17335 | —3209 | 5 46 [8 ] 0,4 | 6,4 | BS »
6416 — 17 37,81 —3218 | 20 7 351 0,6 | 3,6 »
6475 7 17 47,3 | —3b 47 70 35181 0,25 5,3 | BS »
6093 80 16 11,4 | —22 44 7 84| — 11,0 — | KO | Hlaposoe

Ipocmarpusas Tabaumy, 9HUTatTesnh, BEPOATHO, OCPATHI BHUMA-
HWe Ha fABa 3aMedaTedbHbIX pacceaHEhx cxomiesma M 7 m M 6.
- IepBoe ms HuX ycTymaeT B EHTerpaibHoM Gnecre Tonbko Ilmespam.
910 — ofHO . M3 caMbIx ONM3KMX K HAM U SPKHX PpacCesHHBIX
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cxomrenuit. Bropoe (M 6)— meckoxsko mampmé m moaTOMy yerymaer
nepsoMy B 6lecke, XOTA KOIAYECTBO 3Be3] B HAX OIMHAKOBO,

3seana [ Cxopmmona — caMas fADKag M3 BCeX M3BECTHBIX HaM
sBessi. Peur mpmer, komewno, me o Bmgmmom Gaecke (3™7), a o cme-
TUMOCTH HTOH MCKIIOYHTEJHHOA 8BE3JH, KOTOPAA HM3JIyIaeT CBETa
moutu B 400000 pas Gombme, wem Coanuel K coxamenmio, us-sa
Gonbmoro 10kHOTO CcKIomeHun (8= —42°12’) arta 3Be3sma jo-
CTynHa A Ha0mofieHAA TONHKO B IOMKHBIX pailOHAaX Hameid CTpaHLL.

W3 paccmorpernnx mHamm cospespumii CKOpPOHMOH — camoe I0MKHOe.
Ero io;kpas rpaHmma orcromt or HeGecHoro sxkBatopa Ha 45° # mo-
tomy B cpenmeil momoce CCCP cossesame Cropnmoma BHIHO JMIHB
wacTuaHO. TeM camblM, 3avoHYEB 0030p [AOCTYUHBIX AId HaOmIOde-
N co3Be3gud, MH mogomum K rpanmnaM Hesuammoit 8 CCCP wactn
JO;KHOTO NOAYIIApUA 3Be3fHOro HeGa.

w
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3BE3IHOE HEBO AHTAPRTUIBI

Mu me coGupaemcsa nogpo6HO ONMCHIBATE IOHOE. 3BE3JHOE He-
60 — Hama KHEra npefAasHavend A COBETCKHX dYHTATeledl, muTe-
et cesepuoro monymapus Semiu. Ho moesankm 1 KOMaHIMPOBKA

B I0JKHBIe CTPAHH cefidac NajJexo He PeIKOCTh, M, GHITH MOKeT, Koe: .

KTO W3 uMTaTedeil DKa)keTca NOJ IOMKHEIM 3Be3iHHIM HeGom. Torma

70T o6mmii 0630p, KOTOpSIA MBI ceddac MajiuM, IOMOKET eMy paso-
fpaThca B 9TOH HE3HAKOMOH KapTUHE. Ilo kpacore 1oxHOE HEOO

_ HHCKOJNBKO HE YCTYNaeT CeBepPHOMY. ;

‘ Tlepenecemcsi MBICIEHIO B HEHTP, CEPALEBHHY CYPOBOro AaHTAPK-
THYECKOTO MaTephKa, B Ty TOUKY, TAe, OPOHH3BIBAA 3€MHYIO IIOBEPX-
HOCTB, yCTpeMmiseTcs B 6iemymyio 3BeafaMn GeCKOHeTHOCTh BOOOpa-
sxaemas semaasa och (cM. Tpmiomenne V, 5).

Yra 0Ch He BCTPEYAET HA CBOEM MYTH KaKYI-HAGYAb MAl0-Maib-
CKH gpKyI0 3Bes[y, XoTa Ol He ycrynmaiomyio B 6necke IlonapHoit.
JOHBI# NOJNIOC MEPA PACIONOXMeH B KpaitHe GefHOM sSpKEMH 3Be3fia-
mn cosseanun Oxrtanta. B sTOoM f0BONBHO OGMIMPHOM CO3BE3THH €CTh

ToNBKO TPH 3Be3nsl sApvue 5™, Bce onm pamexm or pebecHOTO moJioca.

Pons TonspHoil 3Besfsl Ha I0KHOM HeGe BHINONHAET elle 3aMeTHAA
sBeaouka 6™ ¢ OKTaHTa, OTCTOWNIAA OT IOTIOCA HA 54, Cpenn 3Be3sf,
JIOCTYTHBIX . BEBOOPYKeHHOMY riady, ¢ Oxramra Onmke MPYrEX K

10/KHOMY IONIOCY MHDPA. OJIHaKO n3-3a HEe3HAYUTEJIbHOCTH BHIWMOTO-

Grecka oHa HAKOrma He Mmoria, nomo6no IlonApHod, HrpaTh poib Iy-
TeBOLHONA 3BE3[HI. : ' ' S ‘

Ha neGe, HaGaofiaeMOM ¢ I03KHOTO HOJIOCA, TPEMK[E BCETO o6pa-
maioT Ha ce0a BHAMaHWe NAThH He3HAKOMBIX OUeHb SPKREX 3BE31.
Camas ApKag M3 HOX ycrymaeT B Giecke TONBKO Cmpuycy. dro Hano-
nye, TJIaBHAsA. 3BE3/la CO3Be3NUA Huna. HecmorpAa Ha 3HAYUTEILHYIO
ynanemsocts or 3emmm (g0 Hamomyca 180 cmeroBbix ner), o Huns
VCIeIHO CONEPHHIALT C Cuprycom, IOCTHTasg HA 3eMHOM nebe Grec-
ka sBeans — 0™.9. Kamomyc — enToBaTsiit CBeDPXTHTAHT C TeMIepa-
“rypoit mosepxHocTH B 7600°. Tlo nmamerpy oH B 83 pas, a o CBeTH-
mocrr B 1900 pas mpesocxonat Connre.

Ilpusnexaer BHHMAHEWe K AxepHap — rJaBHAaA 3Be3[la YKe 3HAKO-
Moro Ham co3pesjus Opmaasa. Besii CBeDXTHTAHT C TeMHepaTypoi

nioBepxrocta B 15000°, manyvarommit ceer B 800 pas wmuaTEeHCHBHEE
Conuia W TPeBOCXOfANIAN €ro o JHaMerpy B 3,4 pasa,— TakoBH
OCHOBHHe (pUamdecKhe XapaKTePHCTHKH AXepHapa. Ha szemuoMm -Be6e
aro 3sesga 0™,0, paccroAnyMe 0 Hee 43,5 me. o
" Tpu ocTanbHbie OYeHb APKEe 3Be3/(bI PACHONOKEHH Ha umebe 1o
cocencty: ato o LlemTaspa, B Henraspa m o lOmnoro HKpecra.
Bueck mx coorsercrBenHo pasexm 0™,3, 09 m 1™4, rak-uro o llen-
TaBpa — TpeTha Mo OiecKy 3Be3la HA 8eMHOM nebe (mocne Cupmyca
u Kanomyca). :
3gesnn p Ilenraspa n o I0mmoro Kpecra moxoxu npyr Ha fpyra.
Dro oueHp ropsume roiyboBato-Oeisle TMIAHTHL C TeMIepaTypoit 1o-

gepxHoct: B 22 500°, manyJamIime CBeTa COOTBETCTBEHHO B 800 u
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900 pa3 Gonrme Conmma. Paccrosmma 10 HEX npAMEpPHO OJMHAKOBH
(62,5 1 67 mc). _ . b '

Ha Boicore 30° Bmgma eme opHa spras 3Besna, AOCTYOHAS W

HalmofaTensaM ceBepHOro noiymapug. 9ro @omansrayr mwanm o HOmx-

noit PrIGEI, KoTOpyIo 'y Hac MOJKHO HaGXI0JAaTh JeTHAMH HOYAMH HH3- -

Ko Haj TOPH30HTOM B I0}KHOH moimoBuHe Heba. OHa HEYeM 0COGEHHO
He BaMeuaTenbHa. JT0 — Genag 3Be3ga YMepeHHSIX pasMepoB, HaNO-
MuHalomaa no gusmveckum Xapaxrepmermram Cupmyc mag AxbTaup.
ITo cBermmocrm oma Becero B 11 pas, a mo mumamerpy B 3,2 pasa mpe-
BocxomaT Connme.” @omansrayr — ofHa m3 OJAMBKHAX 3Be3f, [0 Hee.
scero 70 mc. : 4
PaccmorpuTe BEMMaTeqpHO KapTy IodkHOro aBeagHoro mefa. Cpean
HEe3HAKOMBIX CO3Be3[Mii MaJO TAKHX, KOTOpbie MMedHu GbI BEHIDA3HTENB-~
HBle, 3amOoMHEHaomuecs odepranns. HawGomee KpacuBoe u3 Hux —
apamennroe cospesnme IOkmoro Kpecra. Tax ono massamo 6wino
poepssie eme cospeMennuxaMu Maremnana (XVI s.). [leficTeurtennno,
versipe ‘spkme sBe3nst (o, B, Y, 6) MoryT GHTH DPHEATH 3a OKOHEU~
HocTH BooGpaskaemoro mebecHOro Kpecra. : ,
Panom — cospeamue HenTaspa, XxapaxkTepHOe TPeyTOXBEHKOM M3
apxax ssesq (a, B, e). B cossesnuax Huas, Hopmur u Ilapycos, xo- -
TOpHie Korja-tTo Opiim o0'befimHeHHl B OfHO co3se3nue HopaGaa Apro,
MHOro - ApKmx, HO OGecmopanouHo pasGpocanublx 3Be3n. IHmkakxoro
BHEIIHEro CXOJICTBA C CHIY3TOM CTApHEHOTO Kopabas s3gech ycMOT-
pers HeBO3MOKHO. Eme MeHee COOTBETCTBYIOT CBOMM HAMMEHOBAHHAM
ocTalbHble HE3HAKOMEI® CO3Be3NHA I0KHOTO He0a, TaKme, Hampumep,
xax Xamexeon, /Husomucery u fApyrae. ' - ;
Ha ssespmom HeGe AHTADKTHIN MOKHO B TEJECKON OTHICKaTH
' MHOKECTBO [{BOWHBIX, KPATHEIX 3Be3Jl, 3Be3/HBIX CKOIUIEHHI W TyMaH-
HocTe#t. BriGepeM U3 HEMX TONBKO caMble 3aMeJaTeJbHEIE HIH BOBCE
YHUKaJIbHHe, HONo0HbE KOTOPEIM He BCTpPevaloTCa Ha HameMm HeGe.
- TrapEAag JOCTONpUMEYATENHHOCTH HeGa AHTapKTHAHL — 3T0, Oec-
cuopro, Tonmaman, unm ¢ Ilenraspa, Oamxailimias k HaM 3Besfa.
VBugers 5T0 CocefHee CONHIE — 3aBeTHOE KEJAHMO KaKAOro IoGh-
rens actpomomuu. Ho eciu aroMy 7KeJaHHMIO W HE CY/KHAEHO OCYIIeCT-
BHTBCS, BCO K6 IONIe3HO y3HATH MmOApOoGHOCTE O Gnmxaiimedt aBeasie.
¢« Anpdpa llenraspa — Tpoitras seesna. ['masmas xeaTaa 8Besna,
oueHp moxoxiag na CoiHNe, WMeeT Ha yriaosoM yaatemmm B 1777
oueEp ApKmii opammeswii cnyrank 1™,7. Ilo csermmoctu aToOT CmyT-
HEK mouTu BTpoe ycrymaer COXHIYY, & ero IOBePXHOCTH HMeeT TeMIie-
patypy Bcero 4400°. Ilo macce m pasmepam o0Ge 3Be3fBI CXOAHBI ©
ConrmeM, a. mepumop o0pameHHa B 9TOff - mape COCTaBideT HOYTH
80 zer. Tpernit KoMmoBeHT B 9TOH TpoiiHOK cmcTeme — aBesna IIpok-
cuma (r. e. «Bamxaiimas») lenraspa. Oma ma 2400 a. e. Gumxe R
HaM, TeM IJaBHAS JKeJITAdA 3Besga. . ‘
IIpokcuma IlenTaBpa — XOMOMHEIA KpacHHI KapidK, HCIOYCKAaK-
muit ceéta B 20000 pas Menpme, vem Coneme. YTIOBO® paccTOAHAG
mexny IIpokcmMofi ¥ ITaBHEIME KOMHOHEHTAMH O IlenraBpa 046EBL
BeJAKO, OPAMEPHO OKOJO 9eThipeX BHIMMEIX JYHHBIX HONEPeIHHKOB,
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Ecau 651 IIpoxcumy MO:KHO 6HuIO 3aMeHATH XOTA GBI Taroi 3aypaAf-
Hoit 3Besoit kar Connue, o llenTaspa mpespaTuiach 6B B KpacuBei-
myo TpoitHylo 3Besny semHoro HeGa. Ho Ilporcmma — xpacHas
spesmouxa 11-it 3Be3qHOH BeNWMYUHDBI, COBEPIIEHHO TEPAIINAACH CPefin
MHOKeCTBA JPYTuUX TelecKonmieckux 3Beaf. llepmon obpamienns
TIpoxcmMer BOKpYr o0miero IeHTPa Macc CHCTeMHl OYeHBL BeJHK H yiK
BO BCAKOM ClIydae He MeHLINe HECKOJALKMX THICAT JIeT. , '

Ecth 1@ Kakme-HHOYOp "HIAHCH HA TO, YTO BOKPYT 9TAX Tpex
SrmKanmax 3Bess obpamalnTcs obmraembele mrameTs? B orHomenmm
TIpoxcumer IleHTaBpa oTBer NOKeH OBITh, HO-BHAMMOMY, oTpAna-
TeIbHBIM. DTa 3Be3ja CIEIIKOM Maja H XONORHA, 4ToGhl GHiTh, MON00-
Ho Hamemy CoOuHIY, McTOUHEKoOM sKuamm. K ToMy e oHa mpmHAae-
JKAT K Kaaccy Bemmixmsarommx ssesy Tuna UV Hura, a peskue xone-
HaHnA M3IyIeHNS BPeOHOCHBI JIA JKHBBHIX OPraHM3MOB.

Jlpyroe Meno TIIaBHEle KOMIOHeHTH TDPOHHOH CHCTEMBI Ansda
IlentaBpa, oboanagsaemsie A u B. AMepuKaHCKEA acTPOHOM C. Ooyx
PaccYmTAN ANA OTHX 3Be3]| PasMepH HX dKocdep, TO ecTb: objractedt,,
LPUTOAHHIX JUIg 3eMHONOROGHOM »xmaEM. I'0Bops TOYHee, B mpejeAax
axocep  loyna puamueckme YCIOBHES TAKOBHI, 4TO NPH HAJIMYAA TaM
8eMHOIONOGHBIX IVTaHeT NI0XHM Ha 9THX IVIaHeTaX MOrAM Oml JRUTH
Ge3 ClenmaTbHLX 3amATHHX cpefcTs (Haupumep, THHAa CKaaHA-
pos) *), Oxasanoch, 9T0 Jia 000EX KOMIOHEHTOB A m B pagmycu EBX
aKocep (B Ipedesax KOTOPHIX MOTyT CYMECTBOBATEH ycToiunBHIe
ITaHeTHEE OPOMTHI) COOTBeTCTBeHHO paBHH 2,68 a. e. u 2,34 a. e.
BepoATHOCTD jKe TOro, 4TO OKOIO BTHX 3Be3] €CTh oOHTaeMeie 3eMHO-
nono6uble maanetst mo Joyry, 6mmska x 0,05. Neage rosops, ecTsh
OJEH MAHC LPOTHB JBARNATH, 4TO B CHCTeMe Guuikafimed K HaM
TpoiHoit 3Be31Hl €CcTh 00MTaeMEIe mnaHeTs:!

B cossesnum Kumis ecTh fBa oueHb APKUX M ONH3KHX K HAM pac-
CEAHHBIX 3BE3THBIX cKomjenna. Vx KooppuHaThl AIsA SIOXK 1900 r.:

o =9%59" 5, &=—>59°38' m a= 107022, &= - 58°08".

Tlepsoe ua nux cocront w3 160 ssean, Bropoe —wua 130. O6a ynanensr
oT Semiu Ha ofuHaKoBoe paccrosanme — 400 nc.

BecbMa aeKTHH ABa WMapoBbix 3pesfubix ckomremns 47 Ty-
xama u o llenraspa. Vx mnrterpambHblil 6iecK GINM30K K 5 "a BH-
7EMble TIONEPeYHHKH COOTBETCTBEHHO PaBHBI 54’ m 65’, 9ro 3maum-
TellbHO MPEBOCXOLUT YIIOBHIE IOINEPEUYHHKA BCEX OCTAJBHBIX IIApO-
BBIX 3Be3HHx cKomennit. Paccrosame no mux 5,8 u 5,0 kme. Cxon-
nenne 47 Tyrama — caMoe oOUIbHOE M3 H3BECTHHIX IIAPOBHIX 3BE3fA-
HBIX cKomiennii., OHO o6beguHAeT JeCATKE MHJIHOHOB 3Be3f!

Ho BOT 4TO COBepIIEHHO YHHKAIbLHO, TAaK 9TO 3HameHuTHe Mares-
- namosst O6mara, Boapmoe m Mamoe. llepBoe m3 HuEX BAHO B CO3Be3-
mun 3ox0Toif PriGH, BTOpoe — B co3pespun Tykana. B TeMEylo 3Besf-
HyI0 HOYb OHH HEHCTBATEJbHO INOXOH HA KaKue-TO CTPAHHBIE, KaK

1974"‘) CM. moapoGHee B KH.: Hoyan C. Inametsr miA nojei.— M.: - Hayka,
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6yaro gocopecnupyrone Henoxeukabe obnaka. Brmpouem, cayers
KaKue-HEOYOs momuaca Mbi yOesjaemcs, uro Mareanamoeu O6naka
ABHIKYTCA BMECTe CO BCEM BBEeBJHBIM HeGOM, W HPH TOM HX Paclo--
JIOJKEHHe OTHOCUTENIBHO B8BE3J OCTAETCA HEH3MEHHBIM — BAMKHEL
NPU3HAK HX KOCMHUYECKOH MpPHPONHL.

Boasmoe O6aaxo (puc. 70) mo dopme oTHATeHHO HalOMHHAET 3HA~
KOMOe 110 IIKOJBLHEIM YPOKAM CETHepoBO Koaeco, Manoe Ob6naxo —
Tpenuposoury0 GoKcepckyio «rpymy» (puc. 71). Ha me6e Maremnna-
HoBr OGnaxa 3aHEMAIT 3HAYMTENBHYIO miomags. Bonbmoe O6urako-
mMeer nonepesnuk 12°, ato B 24 pasa mpesocxoguT nonepeqmm nyH-
HOro pucka, Maioe — 8

BHepBHe Maresanossi O6aaxa Owlim OUHCAHBI cny'mm{om Ma-
reanada m ero 6morpagom Iuraderroit. OueBHANB! BCErfia OTMEIAIOT
cxoicTBo o6naKoB. ¢ Mueunsim ITyrem: Mareamanosst O6maka kamyT—
€A €ro OTOPBAHHLIME KYCKaMM.

CxoficTBO 37ech HE TONBLKO BHeITHee. Teneckomuaeckme Ha6mone-
HEA DAacCKPHBAIOT 3BE3JHYI0 IPHPOLY 3TUX yIUBHTENLHHIX 00pasopa-
muit. a, ato OTPOMHBIC, caMble OJM3KHe K HAM 3Be3/HBE CHCTEMSI,
cuyTHukn Hamel [anaxtukn. O BKAKYAIOT B ce6A MHOTHE : AeCHAT-
KII MUUIHOHOB 3Be3Jl, CPeM KOTOPEIX OTKpHITO Gonmee 2000 mepemeH-
HBIX, HECKOIBKO [IeCATKOB 3BEe3[HLIX CKOMJEeHMH u TymaHsocrei. [loy-
Tr 165 000 ner Tpe6yerca nygay cseta, aTo6sl monetets Ao Marexmamno-
Bhix OGiaKos, Torga Kak paccmﬂmm MeLy UX NEHTPAMHl IPUMEpHO
BABOE MeHbINE., ‘

Marennasossr 06JIaRa [0 HCTHHHEBIM Pa3MepaM 3HAYHTEJHLHO YCTY-
naor i1 mameit I'amaxkruke, u Tymanuocrm Anpgpomenst. Ho Bce e
Bonsuros O6maxo nmeer momepesnur oxoxo 20 000, a Manoe — oxono
17 000 ceerosbix ser, Bompmoe OGnaxo CPaBHEMO ¢ TaJaKTHKOI
M 33 m3 cossesmusa Tpeyronbnm{a (nomepeunur 9 xme), 1 ecam GbE

He OimsocTs— namieii 'amaxrare, ofa obiaxa Momuo 6BIJIO 661 caH-
' TaTh HOJHOUEHHBIMH CAMOCTOATEILEBIME 3BE3THBIMH CHCTeMaMH.

Becsma Bepoarno, aro Mareanangss O6naxa ofpamaoTcs BOKpYT

obmero nenrpa TsaKectd. Bmecre ¢ mawmeit [anaxtuxon onm-o6pasy-
0T TPOHHYIO 3BEBNHYIO: CHCTEMY — AHAJOT Tpofino#t ssesfsl. Ilepumonnt
ofpalenns B 970l CHCTEME BECHMA BEJIHKH M COCTABIAIT CLOpee Bce-
ro COTHH MWJUINOHOB, & TO M MILIMADAH JeT, 3amermyM, uro ob6a O06-

' JIaxa MOrpy;KeHsl B TOanﬁmylo 00myio rasoBylp Byalb M3 HEWTpaNb-._

HOT'O BOJIOPOAA.
- B Boasmom Marennanosom O6maxe npmmepro 75% mepemennsix
8Be3Jl IPUHAIVIEIKAT K TUIY nedenn. Ono cofiepsur oxono 6000 srean-
HBIX CKOIVIEHWH ¥ OTHeJNbHEIE 3Be3/Ibl, PEKOPAHEIE N0 CBOeH CBOTEMOC-
tu. Tax, HanpuMep, sarMeHnan nepemennas S 3omoroit Pribur rveer
cserumocts —9,4 3B. Bel., T. e. OHA B-COTHH ThicAdY pa3 apde Comn-~
mal ‘O6a ee KOMIIOHeHTA — OfHH W3 CaMBIX APKHX W KPYNHEIX BBe3.
Huamerp mambonbmero ma mmx B 1400 pas Gombme nonepeuHmka
Conuna!l

B menrpe Boasuroro Mareanmanosa” OGnaka HaxXoAuTCA HCIO: ~
JAunHCKAS Ta30Bo-UbIeBadg muddysHasa TYMAHHOCTH, HA3ZBAHHAA
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Tapanrynom. Ee Macca pasma mnamm MANNHOHAM — CONHEYHBIX
MAcc, M OHA CUHTAETCH PEKOPACMEHOM CPefl KOCMHYeCKHX 00BeKTOB
mono6uoro Tuma, Bcero sxe B Bomsmom MaremnanoBom OGiaxe 3a-
perucrpupoBano 115 auddysunx rymannocrei. VMx o6mas macca co-
cTaBisger npuMepuo O—9 npouenTOB OT O0Welt Maccr O6Gxaka,

B neGonnmom o:uom cospeagnu CerTka, pacHososKeHHOM IO CO-
-celicTBY ¢ AxepHapoMm # co3BesfmeM 30l0Toil PrI6GHI, ecth M0OGOMBIT-
Hasa #Boiinas a3sesfia D-i 3B, Bea. [zera (E). Pacc'romme 710 BTOH mapst
8Be3J] cocTasiaseT 37 CB. JeT, TOTHAA KAK AHCTAHIMIO MeKAY HAMU Iy
cBera npoberaer Bcero 3a HeckoNbko Hefedb. OGe stm spesnsr §! u 2
CeTru TipeficTaBaAoT coboil modTH Tounbie Konmu Hamero Connna. Ec-

- i OBl Hallle HEBHOE CBETJIO NOJAMEHHTDH JIOGOH M3 HAX, HAKTO M3

semnsn (KpoMe actpoHOMOM 3TOr0 GBi, BepoATHO, M He 3aMmermi. Obe
3Be3/bl, COCTABIAIINAE CHCTEMY § Cenm, obpamanTca BOKpyr ofmie-
ro nenrpa Macc npumepuo sa 100000 mer. Ilo cBomm ¢usmueckum
‘CBOMICTBAM OHM TAKOBBI, 9TO OKOJO HHX MOIIH OBl CyIecTBOBATH 00H-
TREMbIe 3€MHOMOKOGHEIe IIaHeTH. 3BesfHoe Hebo [JIA 9THX THUIIOTe-
THYeCKHX PA3YMHBIX CYIIeCTB BHIrAAAUT Heobbrumo. Ha meM mocrogn-
Ho Oblna GH BUAHA 3Be3fa — COYTHHK, B COTHIO pas Goaee spxas, uem
Benepa na semHoM HeGe.' B Tenecronn Taxoi me Momnoc'rn KaK 3eM-
Hile, MOKHO GBuIo GBI YBM e Th IUIaHeTH BOKPYF 3TOfl cocemHeil
3Be3asl. Hak aHaTh, OBITH MOMeT, GAM30CTL COCEHEro.COMHIA, BCETO

B 100 pas Gomee manmexoro, wem lliyrom oT 3eMiM, CTHMYAMPOBAlia

Da3BUTHe Me;K3Be3[JHbIX CPelcTB CBsi3u u oburarenu cucremnl { Cer-
HHE TABHO YiKe OCBOMJIM MeK3Be3JHbIe Imepeierh? . ;

Hexoroprie 3Besfinl I0MHOTO TONyIIAapHA 3BesfHOTO HeGa coBep-
menno mHefocrynmusl kareaaM Coserckoro Cowsa. B sty «meBmam- -
‘MYIO» 30HY, K CoKajeHumio, womapgaior m Maremranoser OGnaxa, u
o HeHTaBpa " TIOYTHU BCEe OCTaJIBHBIe OTMEUCHHBIC HaAMU I[OCTOHEKMG-
varenpHOocTd. Ho BOT, Hampumep, Kasonyc Moser GBIThH BHJMM Ha ca- -
‘MoM Iore Hamell crpamn (WkHee wmmpors 38°) 3uMHEMME HoYamu
OYeH)L HE3KO HaJ TOPH30HTOM.

Aas umraTens, BePOATHO, NPENCTABUT M3BECTHBIA (CIOPTHBHBIR
MHuTepecy HaGNIONEHMe HEKOTOPHIX (TUIHNYHBIX» IOKHBIX CO3BE3[MIl.
IlooroMy orMeTnM, 9T0, HANPHMED, MOCKBHYHA B 10}KHOH TOJOBHHE He-
0a HHBKQ HAJ TOPH30HTOM MOryT HaGIIOaTh YACTHUHO CleAyiolue
J0’KHBIE CO3BE3THA: OCeHHUMH BedepaMu — coapeanua IOmxuoit PriGh
(¢ ®omaasrayroMm), nynbn'ropa, Ileun; suMauME Bewepamu — CO3-
Begmua Pesna, TomyGsa, Hopmei, Komnaca; Becerimmmu Bewepamm —
cosseagua Hacoca, Llenraspa, Boaka; aernumu BeuepaMu — CoaBes-
Rue MnKpocKona.

C mpyro#t cropomH, moﬁonmmo OTMETHTB, 4TQ HAa 9xuoM 1o~
Jioce, B CaMoM I@HTpe Amapmnum MOKHO BHJETH MHOTO XOPOINO
BHAKOMBIX HAM CO3Be3[Wil, Takux, HanpeMep, Kak DBoapmoit Ilec
(¢ Cupmycom), Cropumos, C'rpeneu, Kosepor n mmorne apyrue. Ha-
Omonana 9Tu co3Beanusa y ceba ma Ponmee, nmomMAumTe, 9T0 '0HH cocTaB-
JIAIOT YKpAIleHKEe, H IIPATOM HOCTOSHHOE, 3BE3IHOr0 He6a AHTapKTHARL

- .
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MJIEYHBI TTYTh, 30AUAK Y IJIAHETBI

, Mueunsit Ilyrs npescrasiager coGoii - crabocerAuyiocs, ¢ HepoB«
HBIMH ¥ HeoIllpefle/leHHbIMH 0YePTAHMAMH MOJOCY, ONOSCHIBAIOINYIO BCO
ge6o. Mlnpuna ee pasnumuna — B HauGolee MMPOKHX MecTax Goabmle
15°% B caMBIX Y3KHX BCETr0 HECKOJbKO IPagyCcoB. : :

Mieunsiii IlyTh IpoXogmT No CIAEAyIOmmM cosseamuam: Epmmo~
por, Mausrit Ilec, Opuon, Bausuenst, Texen, Bozumuuit, Hepcei, Hu-
pad, Kaccuomess, Anupomena, Lledeir, Amepuna, JleGens, Jlncmuxa,
Jlupa, Crpena, Open, Ilur, Crpeien, 3meenocen, IOmmaa Hopoma,
Cxopnuon, Hayrompamk, Boax, IOmxmsit Tpeyrombmuxk, Llenrasp,
Hapxyas, HOmuwit Kpecr, Myxa; Kuas, Hapye, Kopuma. ‘

I'1as cpasy ofmapymBaer KIOYKoBaTOe cTpoeHue Miedmoro ITy-
. OH O4YeHb HEOHHOPOJEH M HAPAJY C TYCKIBIMH, elle 3aMeTHBIMI
€ro yJacTKaMH ecTh «3Be3fHble 06JaKa» HACTONBKO APKHUE, 9TO HUX.
MHOTAA MOKHO Maske -CIYTATH ¢ OOBLIYHBIMH [ROKIEBRIMU ofmaxaMi,
9rta ocobGeHHOCTH CTPYKTYpsl Mieunoro Ilytm BrI3BaHA B OCHOBHOM
nByMsa npuumHaME: 1) AelicTBATeNHHON HePABHOMEPHOCTHIO pacipe-
Aemenns apesy B [anaxkruxe, rfie 3Be3fiHbe 00/laka MOMKHO PaccMaTpH~
'BATh KaKk cB0e0GPa3HbIe CTPYKTYDHBI® HeTaid; 2) HaTMuMeM MOrJIOMa~
10meil cpefisl, KOTOpPasg B BUJE TeMHBIX TYMAaHHOCTeH CaMBIX DA3HBIX
dopm n pasmepos npupaer Mmewnmomy Ilyrm npmuymmusnie ouepra-
mms. K aToMy MomHe 106aBHTh, 4TO BHAMMAA HA 3eMHOM Hele KOH-
nenTpanua spesx B obaactm Mieunmoro Ilytm BHIBBama, Kak yie ro-
BOpWITOCH, AUCKoToNoORoH dopmoir amaxrmxi. Ecnu 6Bt mamra 3se3f-
Haf cEcTeMa HANOMUHAJIA TIO CBOEMY CTPOEHMIO IIapoBOe CKOIUICHHC
¥ Mbl Haxoniamch BGIMBM ero meHTpa, Hukakoro Maewnoro Ilyru mHa
geGe me GbIo Obi. 3Be3mbl ObUIM OB paccesHbl IO BceMy HeGOCBORY
I0YTH PaBHOMEpHO. :

Bryrpy Maeunoro Ilytu Mono HaMeTHTH HEKOTOPYIO CPeRHION:
AMHUIO, HA3HBAEMYIO 2a4akTiueckuMm 3xearopox. Ha neGecnoit cdepe
oHA TIpeficTaBisAeT €oGoit GOMBINON KPyr, HAKIOHeHHHIH K TIOCKOCTH
meGecHoro oKsaTopa Top yriom 62°. HeGecmsiit sKBATOD M TaJaKTH-:
YeCKHit DKBATOP HEPECeKAalOTCs B [IBYX TOUKAX, PACIONOKOHHHIX B CO-
"gpeaguax Opaa m Epunopora. Toukn, ynanenusie Ha 90° ot ramaxTHYe~
ckoro sKBaTOpa, HasmBawrcs noatocamu lasartuku. CepepmHl MmO~
moc TanaxTuen jdexut B cospesgnn Bowoc Bepommknm (o = 12740,
6 = + 28°), a I0HEK nomoc — B cosseafuu Ckyisnropa (o = 0740,
8 = — 28°). Tlpu maydenuu [amakTmkm yAo0HO [M0JAH30BATHCA TAK HA-
3BIBAEMOI rajlaKTHYeCKo# cHMCTeMOdl KOODAWHAT, B KOTOpPOl OCHOBHBIM
GoNLMUM KPYroM BHIOpaH rajjJakTH9eCKUil dKBATOP. o

Camoe ynoGHOoe BpemA A HabMOAeHus Miuegaroro Ilyrnm — Tem-
HEle HOWH aBrycTa M TepBoil nonoBuHB cenTs6pA. Hmouxosarocts
Muednoro ITytn xopomo samerna B cosseamun Jle6eas. Ho ocoGenno
3aMeuaTerhbHO OYeHh APKOEe M ILIOTHOE 3Be3fHOoe 06JaKo B CO3BE3jHIl
Ilura. Heckonsko ApKAX 3Be3THBIX 00JaKOB MOMKHO yBHJETH H B CO-
sseaqun CTpennlia, HO W3-3a HUSKOTO MOJIOKEHUS HAJ TOPH30HTOM OHH
menee addexrnn, yem B Ilnre. ’
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Haunguan or lene6a, Maeunnit ITyrs macnamaer x TOPH30HTY JIBY~
MA CHAMUME moTOKaMH, TeMHEIA mpoMeKyToR Memuy -Humu («Be-
JIAKas Melb», KAK MHOTNA €ro HMeHYIT), NO-BHAMMOMY, BHI3BAH
MHOTOYUCICHHBIMM W CPARBHHTEILHO OIMBKMUMH K  HaM- TeMHBIMI
"TYMAHHOCTSIMH, KOTOPHI® 3aCIOHAIT PACHONOMKEHHEE 33 NHMH SAPKAe
«bractn Mneunoro Ilyru. B rommom nomymapnn meGa; B6amam IOsm-
.Horo Kpecra, MoHO HabmonaTh SHAMEHUTHH « YTOMBHBIE MEIIOK» —
‘-susiomuir vyeproroit nposan B Maeurom IlyTu, KoTopsiit HaGaORaTEMN
XVII B. u BupAMb cumTamnm «oTBepctmeM B Hebe». Ha camom- aene
W 3fiech Nepefl HAMH TeMHOe O0JAKO KOCMHUYECKOTO ¢ABIMAY, Memalo-
‘mjee paccMoTpeTh MaHALIZE HAC 3Be3[HHIe HaJd. :
JiA 3HAKOMCTBA €O CTPYKTypoit Muewnoro Ilyrm umrtatenn mo-
JKeT BOCIIOJNIB30BATHCA KapraMu, HNaHHEIMH B IIpmiomennax VI u
VII. Ha6nionerne HeBoOpY:keHHBIM IIa3oM 37eCh HaN0 CoYeTaTh
‘¢ H3y9eHHeM CTPYKTYPHEBIX aeranedi Maewnoro Ilyra B 6umoins. Bpag
<11 CTOHT TOBODHTH O MOJNb3e TAKAX HAGNIONeHWI — Bedh TOT, KTO HX
BefleT, HATJAANHO, COOCTBEHHBIMH IJIA3aMH Y0eKOAeTCA B CIOMKHOCTH
«cTpoerns’ ['alakTHKM, B HANMYHMH KOXOCCANbHBIX MAcC TEMHOTO, IIO-
IJIOLIAOIIETO CBET KOCMHYECKOr0 BEm{ecTBA. : ’
3aBepmas Ham pacckas o 3Be3HOM HeGe, MBI JOVKHEI IPHBIETh
BHUMAHHE YHTATEJsA M K TeM BHeIOHe 3Be3H000pasHEIM CBETHIAM, KO-
‘TOPBIe CBOHMM IPHCYTCTBHEM 3a9aCTYIO «HOPTAT» INPHBHYHBIE 09€pTa-
HUA CO3Be3[Uii U MOTYT IOPONHTH Yy HOBUYKA J0CAJHOE HeJOyMeHHe,
Peup mper o mmameTax, mpuiem He 0.BceX, a TONBKO O CAMBIX
Aprux (pue. 72)*). : v
‘Mpt uckarouaem. Meprypuii, KOTOPEII IOCTOAHHO CKPHBAETCA B Y-
Hax sapW M HAOKOTa y Hac-He BHAEH Ha (ome aBesfmnoro HeGa. Vsyue-
HHAI CO3BE3JMil HMKAK He MOTYT HOMEIIATh W TAKHe IJIAHEeTH, KaK
Ypan, Henryr u Ilxyrom; Gaeck koTophix HeseanK. [lo Tem e mpu-
- YHHAM. HE MOTYT CJYKATH IOMeXOfl M MAalbleé NIAHETH — ACTePOHIHI.
Ho saro uersipe mnamers: — Benepa, Mape, Onurep n Carypm —
OpUHajIe;kaT K HHCIY CaMBIX APDKUX CBeTHA 3eMHOro meba, H ciy-
TaTh MX C SPKAMH 3Be3[JaMH HOBHYKY O4YeHb Jerko. Uro6nl sroro He
TIPOM30ILI0, HAZ0 TBEPAO SAIOMHHTEL T ABEHANNATH CO3Be3NHil Somma-
Xa, 0 KOTOpEIX Y:e Oma peuh., W HuM nDpubasum m  3Mee-
HOCeI} — co3Be3/ine, OPUIAAILHO He OPUIHCICHHOe K 30JHAKY, HO CO-
JiepiKaliee 3HATATENBHHE YIaCTOK DKIMIITHKH. . .
Benepa, Mapc, IOnurep n Carypr moryr mabmiogaThcs Ha 3eMHOM
HeGe TOMBKO B BOJAMAKAJIbPHHB X CO3Be3ANAX. Bropoit nx
XapaKTepHH| NPH3HAK — B OTANYHE OT APKUX 3Be3]| ILIAHETH 3aMeT-
Ho ne Mepumalor. OrosopuMcs, 4To OYEeHb HUBKO HAJ[ TOPH3OHTOM HIH
IIpH BechMa HECIOKOMHON aTMocdepe MepIaiOT M ILIAHETEHL :
Kapas u3 mepevuncieHHBX IIAHET MMEET XapAKTEPHYIO OKPACKY.
Benepa suirmamur ocnenutensro 6Oemoi, IOnmrep — menromarto-Ge-

*) Héno, OfHAKO, WMeTh B BHAY, 4To npu HabmogeEusAx B OHBOKAL HIAR
TeNeCKOI MOGKHO WMHOTAA YBHJETh ¢3Be3f0IKYy», He IOMEYeHHYI0O Ha Kapre,—
J\QTeKYI0 KOMeTY MJIM.acTeponj .
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asiM, Mapc — kpacroBathiM, 8 Carypm — TYCKIO-'KeNTHIM. Benepa
ObplBaeT BAJMHA B 3alagHON MIH BOCTOYHOH 9acTH "ebocBoga ¥ NMOABIA-
ercs (mcueaaer) m ayuax peuepueit (yrpenmeii) sapu pamsiue (mossmxe)
Bcex 3seafl. Mapc, IOmurep u Carypu MoryT 6uITb BumHE! B J0G0i yac
HOYH. )

Paccroanume nmamer or 3emanm u CorHma mempephiBHO MeHseTcA,
4 MOTOMY Bce BpemsA uaMenserca u nx Oaeck. Ma Bcex niaamer mauGo-
JNee apxa Bemepa, ee mMakcumambumit 6meck —4™,8. Maxcumamabubiit

\ ~

Pac. 72. OrHocHTeNbHWe BumMMbie pasMephl MIAHET NpPH HAHOOALIIEM H HAMN-
u o
MeHbINeM YAANeHHH OT 3eMR W UX BROUIHHH O0JMK OpH HAGIIONEHHH B He-
, GosbuioN Teaeckom.

oneck Mapca —1m,6, IOunrepa —2™ 3, Carypna —0™9. Hano mom-
HHTDb, 970 OJAeCK BCeX THX (JIaHET MEHAETCS B OYCHL BHAYUTENLHLIX
npefenax, u, Hanpumep, B NepHOXBI yRaJeHHOCTH 0T 3eman Mapc Bbi-
CAANAT HAYeM He 3aMedaTeJbHoil KpacHOBaTOH 3BeanouKoit 27,
Haxomen, rnasmaa ocofeHHOCTL ILIAHET — B3THX «OITY A0 X
CBeTHJI» — nepemellieEve Ha ¢oue co3sBe3quil. Kenu oTMETHTH . BO3-
MOJKHO TOYHOE NOJO}<eHHe MJIaHeTH HAa 3BE3HOI KapTe W 8aTeM Iio-
BTOPHTH HAGNIONEHNe Yepe3 /IBe-TPH HeMleli, CMENIeHHe ILIAHETH cpe-
nu 3Besn (kpome, Mouer GoiTh, CaTypHA) CTaHeT OuEBHIHBIM.
O6HapyHB IUTAHETY, €CTECTBOHHO HANPABHTL HA Hee TeNECKOI.
COKAIeHHIO, ¢ MOOUTENBCKAMH CPEJCTBAMH MCCIENOBAHMA MAlo 9To
MO:KHO yBafleTh Ha nianétax. Tem me Menee noGutenn acrpomoMuu
BHECJM CYIIeCTBEHHBI BKJIAJ B ILIaHETHYK actpoHoMuio. ame te-
neph, KOrjia INIAHeTHl HCCAeNYIOTCA HE TOABKO ¢ ITOMOIIBI0 MOIHBIX
ONTHYECKUX H PARUOTETECKOIOB, HO W HENOCPENCTBEHHO KOCMHYECKH-
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MU ABTOMATHYECKMMH 30HJAMH, JIOOHTEH ACTPOHOMHHM MOTYT KO b
geM noMo09h Ipodeccnonanam-actporomaM. O6 srom mojpo6HO pac-
cKasano B sumre: Bpoummron B, A, Inamerst m nx mabxiope-
npe. — M.: Hayxa, 1979. 3gech ke Mbl KpaTko NO3HAKOMHM YHTATe-
JA ¢ TeM, 9T0 MOKHO YBHIEeTh Ha IiaHeTaXx B HeGoJablIol JHOOHTEIL-
CKuil TelecKonm H Kakoe o0bAcCHeHHe HaGHI0JaeMOl KapTUHEe KaeT CO-
BpeMenHnasa acTpoHoMus. OCHOBHBIE CBE/IEUUA O MJIAHETaX JAAHbLB Hpu-
JokeHuy VY, : -

Bawkaimaa x Connuy nnamera Meprypuit pem\o OKa3bIBa-
eTca B NOJNOMKeHHM, yRoGHoM musn gabmogennit. OGr4HO oHAa CKpBIBa-
€TCA B CONHOUYHBIX JIyYax ¥ JINOIb B NEPHOAL HAUGONBIUMX 3.40H2AYUL
(nanGonbiuero BuAmMoro yriosoro ynamemms or Commna) Mepxypnit
CTAHOBHTCA BHUJUMBIM JaKe HEBOOPY)KEHHBIM IJ1a30M. O,IIHaKO M B 3TH
. MoMeHTHl oH orxogur or Connua me Goxee, gem ma 28°, Tak wrto Gau-

saiimyo k ColRny niameTy Bcerfa NPUXOAMTCA HabMIONaTh B Jy4ax
‘yrpenueil miu BedepHeit 3apu. HauGosnee GaarompmaThbie yCA0BHA
BHpuMocTH Mepkypua TOBTOPAIOTCA KakAble 348 CYTOR, TO €CTb HoT-
TH 9epe3 roj.

B renmeckonm Meprypuit noxos: ra xpomeunyio Jlyny. Hax m mam
cuytuuk, Mepiypuit Menser csou (pasbl, HO He BCE W3 HHX HOCTYIH-
nsl nabmogennio. B nepuoasi BOCTOYHBIX M 3amagHLIX aopranuii Mep-
lcypm‘ix BHITJIAAUT, KaK Jlyna B dase, 6auaKoit K nepsoil wim mocaed-
nei 9eTBepTH. B meGoxbiine TejqecKonb! Ha' €ro NOBEPXHOCTH HUKAKHX
JleTasieit He BHIHO.

Jlume HeCcKONBKO Jer naaa,u acTpoHomst yGeauwauck, uro. Mepry-
pmit no pHEmIHeMY oDIMKY oueHb moxos;x Ha Jlymy. Hacroaexo moxosm,
4TO TOJABKO CHELHANHCT CMOJKET DA3ABUUTb N0 CHIUMKaM FeTaled mo-
BepXHOCTH, rae caar Mepkypuit, a roe Jlyna: Ilosepxnocts Meprypus
HCIlellipeHa KpaTepaMn, 04eHb TOXOMHME Ha JYHHEIE.

B NOJJIeHb HA DKBaTope Meprypus Temnepaﬁpa AOCTUraeT IoY-

"t 500°C, omyckascn Housw g0 —160°C. It neobniuaiino pesaxue
KoreGanus TEMIePATY bl BBI3BAHBI MPAKTAYECKH MOTHBIM OTCYTCTBHEM
armocdepnt na nuanere. Paspeskennas razoBas Byalib, OKYTHIBAKOINAS
Mepxypuil u cocToAIlas B OCHOBHOM H3 BOAOPOJA, KACIOPOJA U TeJHus,

o miaerHocTy B Guammomm (10'2) pas ycrymaer semmoii atmocdepe.

B oramuve or Mepkypua Bemnepa— ropasgo Gonee ymoGuas
s gabaofesnii nuanera. B nmepuogsl HanGosbIINX DHIOHrauuil oHA
orxomur or Conmua na 48° m cuser ocllemuTeILHO APKO 1O BedepaM

Na samaje mam mo yrpam nHa Bocroke. Ilocme Connna n Jlyumt ato ca-

Moe sipkoe cpeTmiio Ha semHoM HeGe. Ilepuonsr GmaronmpusaTtHsix ycao-
Buit 11 Habaofenna Benepsl pacTArABAOTCA HA HECKOIBKO MECAIEB.

B reneckon xopomo BupEn (hassr Bemeprui. Horpma oma smirasmut
Y3EHBKHM CEPIHKOM, HHOIZIAa MOJKHO 3aMeTHTh YJAJHHEHHEe ee pOros,
aaxo[AMAX 3a Npefels HONyKpyra. DBrizBaso ato sABIeHHe MOIXHOIT
y noTHO# armMocepoit Benepsi, Bepxuue, ocBemeninie ConHueM caon
xotopoit m cospaior sdderr «yanunenns poros». K coxamenmio, Ha
nosepxaocTr BeHepsl B AydmlieM cilydae YAAeTcH Pa3riAfeTh KaKue-to
HeNnoCTOAHHBIe cepoBaThle NMATHA, NpeAcTaBiALmue coboit cropee Bce-
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ro o6Man aperus. I'ycToii oGnagmblil IORPOB CKPHIBAET OT HAC TBEp-
JYI0 IOBEepXHOCTL INIAHETHL n paccMoTpeThb Kaxue-tnbo ee reTaln
B TEJIECKONI HEBO3IMOM{HO. - B

Bynyun no pasmepam Gamsxoit k¥ 3emue, Benepa pesro oramuser-

<A oT Hee No cBoelt puamaeckoit npapone. Ee armocdepa na 97% co--

CTOMT M3 yriekuciaoro rasa. B xauectBe rnaBmoit mpumec:m B Heii
conepsKatcs a3oT (okomo 2% ), a ma KOO ‘BOAAHOrO mapa IPUXOMUTCSH
Bcero oxono 1%. Uro ke KacaeTcA KHCIOPORA, CTOAL OGHIBHOTO
B 3emHuoil atmocepe (21%), To Ha Benepe ero mempme 0,1%. °

XnMmuecknit cocras o6naxos Bemeps: OKOHYATEJIHHO HE YCTaHOB-
JieH, HO 3aBefioMO 9TH o6naka He NMoxosku Ha seMHBle. CKopee Bcero
B HEX NPUCYTCTBYIOT ANOBUTHIE COCANHEHHA PIYTH ¢ CepOil WM XJIO-
POM, a TaKXe KaleJbKA COJAHON M cepHoil kucuor (1), :

Hopobuo matHOMy omesny, oGaaunas armocepa Bemepsn: cosmaér
«NIADHUKOBHIT» 3PdeKT, T0 ecTh yHepKHBaeT Temao, IIONYICHHOE
TBepHoil moBepxHocThio maadetsl or Coamna. 3a cuer aToro TeMIepa-
Typa mof of6makamu Ha ToBepxHoctH Bemepm Gimara x 500 °C, a ar-
Mocteproe mammenne k 100 atm. OgeBmamo, aTo B Takmx ycaoBmAX
CYIIECTBOBAHNE OTKPHITHIX BOJQEMOB HCKIIOYEHO H BCH IOBEPXHOCTD
Beneput cyxa u nycreimna. TeneBnanomnmsie manopaMsl, HepelaHHBIe
B 1975 rogy ¢ nosepxmoctn Bemepsi coBerckuMm aBTOMaTHUECKHMI
cranuamy «Benepa-9» u «Bemepa-10», mokasmBaoT ofuwine Kammeit
pasHoit ¢opMl B pasmepos, orGpaceiBaromux Ttexu. Ilocmennsa ne-
TaJMb CBHAETENLCTBYET O TOM, 9TO HECMOTPA HA 06JaKa, OCBEINEHHOCTE
ToBepxHOCTH Bemeptr mocraTouHo BeMMKa, YTO, BIPOUEM, MAJI0 €MAT-
yaer 00Iyl0 MPayHYI0 OGCTAHOBKY Ha 3TOil IIaHeTe.

Cpencrsamu pamuonoxanuu uayven peabed Benepst. Briscnmmocs,
- ato na Benepe ects ropsi, Bisoe Gosee BhicOkme, yeM Ha Jlyme. Hwme-
IOTCA U TPOTAKEHHBIe BO3BHIMIEHHOCTH BHICOTON OKONO 2 KM, TAHY-
muecsa B gnsEy Ha 150 kM. Camoe ke XapakTepHoe — oOmiIHe KpaTe-
POB, 0c06eHHO MHOTOUHCACHHEIX Ha dKBaTope miaHersl. HauGonpmmmii
u3 nux mmeer fuamerp 160 kM m rayGuny 400 m. Boanmmucrso xpa-
TEPOB IMEIOT METEOPHTHOEe IPOHCXOMKAenue, H 00pa3oBajuch OHM TOr-
na, korna Bemepa emie e Gpura 3amumena or MeteopuToB atMmocdep-
Hoit ofonoakoit. Hapsany ¢ BosssiumemnocTsamu, na Benepe ecrs u oG-
TIRPHEIE POBHEIE YYAacTKH, emle Gomee riafkue, ueM JyHHBIe «MOPH».
© Obunme xamueit u gpyrue PakThl, NO-BHAUMOMY, CBUETEIbCTBYIOT

0 BLICOKOH BYJKaHMYeCKoH aKTHBHOCTH Bemeps! kar B mpomutom, Tan

¥ B Hacroamem. Pagmomoxaropst ‘«mamynann» ma Bemepe syixan,
BBICOTOH OKoNo 1 KM ¢ ;maMeTpoMm ocHoBamnus okoio 400 m. Bpismae-
HHBl ¥ Ipyrue clefbl TeKTOHHIecKoil akrmsHocTH (pasioM B Kope ATH-
noit 41500 kM, mupmpoit 150 kM m rry6uHOM 2 KM, clIeAnl CGPOCOBHIX
mewKeHmit w Ap.). CrequajnbHEe aHATH3ATOPH HA COBETCKAX ABTO-
MaTHYecKuX craBnuax «Bemepa-9» n «Bemepa-10» coo6mmnm na
3eMiti0, 4TO MO COAEPKANMI PAAMOAKTHBHHIX IeMEHTOB KaMunm Beme-
PHI NOXOKH HA 3eMHBI® 0a3aJBTH H, BEPOSATHO, NMEIT MaTMATHUIECKOR
npoucxomenne. Ecth u gpyrue weprsl cXomcTBa 3eMHBIX H3BePIKEH-
HEX nopod u kaMmueil Benepm,
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K cxasannomy MokHO goGaBuTh, 910 B arMocdepe Benepnt mocro--
SINHO AYIOT CHJIbHBIC BeTpH, Tak 4ro Haspanue «llnamera Byps», kax
Benepy nassan uasectHblii coBerckumit nmcareas-panract A. TI. KHa-
BaHIEB, BIOJHE COOTBETCTBYET HBIHEUIHMM CBEHEHNsIM O COCefHel mia-
were. OHa OKazanach yANBATENbHO MPAYHBIM MHPOM, COBCEM He HOXO0-
JKMM Ha Hawly poamylo unnamery. [lpemnpe danrasun o KpacuBHX po-
max Benepsl u npasguurax ¢ WUNOMHHAIIMAMHA, KOTOpHIE PeryJapHO
yeTpauBaoT ee pasymuble ofnrtatean (rak o6bACHAIH «Iele]bHBIN
cser» Bemepn!!), npumioch cfaTh B apXuB MHOIHX POMAHTHYECKUX
3a0uy;ipeHuit geroBevecTpa. .

Mapc ua pporaskenun TOYTH BeKa GBI caMoil NONYAAPHOH H3
naaneT. Bro smamennthie «xanain», orkpeiteie B 1877 r. . Crua-
Napeaan u nosike BO Beex noppobuoctax nasysennsié I1. Jloseanom,
Aojroe BpeMsa paccMaTpuBasnck MuHormmu (B TOM wHiicHe # aBTOPOM
3TOil KHUTH) Kak yGenuTelbHOe MOK43ATENLCTBO CYNIECTBOBAHUA Map-
CHaH — pasyMnmix ofurareneir cocegmeil miauersr. CumMmxm Mapca,
ponyvenuasie B 1965 r. ¢ Oauskoro paccrosliusg aMepUKaHCKOW aBToO-
MaTHYecKoii KocMuueckoil crannueii «MapuHep-4», npuHecan ToOpbrOe
pasouapoBanue 3amuTHHKaM rumore3 o6 obmraemoctn- Mapca. Kpa-
TepHBll AangmadT, 3aQUKCHPOBAHHBIA Ha CHUMKAX, nmpagasaax Map-
cy cxoficTBo ¢ Gessmuanennoit Jlymoit. [lanbueiimne mcciemoBanus mo-
Kasalu ¢ IIONHOH 0YeBHAHOCTHIO, 4TO ecian Ha Mapce M ecTh JRH3HL,
TO JMIIL B CAMBMX NPHMUTHBHBIX ee opmax.

B ue6oabiuoii teaeckon Mapce BBIFIAANT KPACHOBATO-OPAaHKEeBHIM
JANCKOM, Ha KOTOPOM IIPH XOPOIINX aTMOC(EPHHIX YCIOBHAX HHOrARA
yhaercsa pasrisjeTrh roayGoBaTo-cepble IATHA «Mopeil» # Kpollednble
Geable noaApnble wanku., Boabnine nofpofHecTH BUAHBI JUNIb B KPYN-
mple tTeneckonnl. Hporusoctrosmua Mapca, T. €. MOMEHTBI ero MaKCH-
MasxbHOro cOnuskenus ¢ 3emueii, nopropawTca uepes 780 cyroxr, To
ecTL TMPEMEpPHO pa3 B /iBa rofia, a B MEPHOAH MPOTHBOCTOAHMIT Gyaro-
NpusTHBe ycaosua s mabmopennit Mapca pacTATHBAOTCA HA MHOTO
MecAles.

- Yerynaa 3evne B pasmepax n Mmacce, Mapc oxpysxen ropasmo Go-
Jee paspemennoil atMocdepoit, uem 3eman. ¥ nosepxudcrm Mapca
II0THOCTD ero armocepst 8 200 pas MeHblle MIOTHOCTH KOMHATHOIO
poaayxa. [pimarh taKoil armocdepoil yenosex 65l He CMOT He TOJBKO
M3-3a ee PaspPAKEIHOCTH, HO U IIOTOMY, YTO OHA TOYTH TIONHOCTRLIO CO-
crouT B3 yraexucioro rasza. Ha morto aprona m asora IpHxofnTcs He
Gonee 2% ee Mmaccsl, A BOASHBIE MAapHl, MONERYISAPULIT KHCIOPOA N
oxkuch yriepofa npucyrtcrsywr B armMocdepe Mapca anmn, B KagecTse
He3HATMTEJILHbIX - TpuMeceil. :

Uspenxra ‘B armocdepe Mapca mabmiogaorcs serkne Gednle obiara,
2 ropasjo "aie o0naka KeJTON MbLTH, MOXHHMAaeMble ¢ MOBEPXHOCTH
1MIaueTsl Bo BpeMA MOIIHEIX Obuieshix Gypp. Ha axsatope Mapca B
noxaeHs TeMiteparypa nopuuMaerca o 30 °C, HO HOUBIO 37eeh JKe MO-
poast pocruraior —380 °C. CaMble xojgoaubie o0xacT NaxomdaTca y IO-
aocoB. Mapcea, rue saduxcuposanst temneparypst go —130 °C. IToasp-
nble IWamkm Mapca COCTOAT B OCHOBHOM M3 3aMepallieil yrierucio-

196




Thl — TOTO , «CYXOr0 JbJa», KOTOPBIH YNOTPeGAAOT ANA COXpaHeHHR
MoposkeHoro. EcTb B MapCHaHCKUX MONAPHLIX LIANKAX M OOBITHBIA BO-
JAHON JIe/l, KOIMYEeCTBO KOTOPOro, OAHAKO, NIOKA OIEHHTH HE YAAI0CH.
Brionne sosmomuo, uro mox mouBoit Mapca (kax ma 3emine B paiioHax
BEUHOMl Mep3JIOTh) CKPHTHI 3HAYHTENbHBIE 3AaMACH (BORAHOTO» JBHA.

Kpacnosaro-opanmessiit nser Mapca cosgaeres ero «Martepmia-
MH», TIOBEPXHOCTh KOTOPHIX NOKPHITA HAIOMHAHAIOMIMM DPKABIHHY M-
© MOHHTOM — rujparoM oxuch Meneaa (Fe,Os; - 3H0). Ilpupoma «mo-
peii» Mapca noxa se BhicHeHa. Bo3sMOMHO, 4TO OHUM MOKPHITH KaKH-
MU-TO MMHEpAJIaMH, CIIOCOOHBIMH TeMHeTh NPH CEe30HHBIX YBIAKHEHH-
ax atMmocepst. To e MOMKHO cKasaTh M 0 «KaHAJAX», YACTH KOTOPHIX
OKa3aJach MOIHBIMH D&3JOMaMH B MapCHAHCKOU Kope. Y IHBHTENb-
HAA COXPAHHOCTh «MOpeii», He 3aCHINAEMBIX NECKOM IIPH JACTHIX ITHI-
JeBbIX Oypsx, 3acTaBifder ONTHMHCTOB IIONAraTh, 9TO ATH PAKOMBI
Mapca, 6biTh MOMKeT, BCe-TAKM NOKPBITHI KaKoi-TO paCTHTENBIIOCTHIO,
cIr0co6HOI POTHBOCTOATH MECUAHBIM 3aHOCAM.

Pemmedy Mapca nanmomumaer aywmsii. 3fech TakiKe MHOTO KpaTe-
POB, BePOATHO, METEOPHTHOro mpoucxoxaenun. Ecrs, supodgem, u Byin-
KaHBl, KpynHeiWnit u3 Koropeix (syaxan Oxummn) ¢ TonepedRAKOM
y ocnoBauus 600 kM pocruraer B Buicory 22 kM. Ha BepmuHe BynKa-
Ha HaxoputcA kaavdepa (cBoeobpasmas opMa BYIKAHMYECKOTO IIPO-
UCXOKIeHHsA, BOSHHKAKIIAA BCIe/CTBAE IIpoBajia BYJIKAHEMIECKOTO KO-
Hyca, a -MHOTJa W 9acTH OKpYy:Kaoleil MecrrocTn) guamerpoM SO mM.
Byakan Onumn — camasa kpynnas ropa B CoxHEYHOH chcTeme.

Cnexwt Bynwamurgeckoil akTuHocTds Mapca mposBasoTCS W B pas-
JIOMaX ero ROpbl, KpynHeHmmil N3 KOTOPLIX NpH ray6ume 6 KM W -
pute 120 kM npocrupaerca B gauny ma 4000 xm! B cpemmem mosepx-
HOCTL «MATePUKOB» JEKUT HA J KM BBHIIE YPOBHA «MOpeit»,

Ha Mapce B HeroTOphIX paiiomax BUAHH 0Gpa30BAHMSA, IMOXOMHE
na [MIOHBL,— Cllefbl JEeATeNbHOCTH MAPCHAHCKHX BeTpoB. (aMble IKe
yAauBuTeNhHbe Aerann penveda Mapca — mspuimcrrie yriyGuenma,
HaOMNHAKINIe pycia Beicoxmux per. Eers u apyrue asmsie craemnt
BOZHON 5po3nn B opMe MOITHBIX OBPArOB € THIMYHBIMH YaCTHIHO
paspyIIeHHbIMU BOJOI CTEHKAMMH.

Muoroe rosopur o ToM, uTO KorHa-To Ha Mapce B M30GIINE TeK-
7a BoAa, o0pasya peku n osepa. B Ty mopy m armocgepa Mapca 6suia
HacellleHa o0JaRaMM H BOAAHBLIMH mapamMu. BmomxHe BO3MOMHO, YTO
toria Ra Mapce cymiecrosasa m xusEb. [louemy Bce aTo HCIe3To U
Mapc mpuoGpen yusutoe cxopcrso ¢ JIyHoit, moka nesacro. Ipavure mo-
ucku ciefos kusEn Ha Mapce, npenmpuustsie 8 1976 rogy ¢ mo-
MOIbI0 aBTOMaTHYecKux crammuii «Bmemmrs (CIHA), me mamm onmpe-
ReJeHHBIX peayabraToB. Mmorme Taitnsr Mapca eilie e pPacKpHITH B
AOyT cBoux muccnenosateneir. Cropee Bcero mmenno Mape cramer
nepsoil u3 IIaHeT, HA KOTOPYIO BBICAJATCA 3eMHBI® KOCMOHABTHI.

Bennvaiimana w3 mnaner Comneunoit cucremst IOnmuTe p Bosraas-
JAeT TPYNNy IJIaHeT-TUTAHTOB, O CBOHMM CBOIICTBAM PE3KO OTIMYAI0-
Imuxca oT mAaHer 3eMHoro Thma. I mell mpumamiesxar rpome IOmm-
repa rance Carypm, ¥Ypan u Henryn.
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Hame B HeGombmme Tteneckons! IOmmrep mnpeacrasager coboik
otuens J0GonuTHOe speaniue. Cpasy e ofpamiaer Ha ce6A BHOMaHHe
XOpolIo 3aMeTHAs CIUIIOCHYTOCTh €ro JHCKAa — pe3yidbTar OBICTPOTO
spamenus lOnnrepa Boxkpyr ocu. Cyrkm ma IOnurepe mpomomxaiorcsa
Beero 9°50%40°, torma kax roag IOmmrepa ammrcs mowrm 12 seMmmIX

Jier.

Ha nosepxnocrr IOnutepa Bcerna BumHH cepoBaThle NOJOCH, THA-
HyImHecd NapajlielbHO €ro HKBaropy. UeM KpynHee - TeJleCKOI, TeM
Gonpmie mosoc pasapuamr HaOaopartenan. CTaHOBATCA BaMeTHRIMH H
«nonsipupte manku» IOmmrepa — cepoBaThie nonApHEe oGIaCTH ero
armMocepst, mo duauveckoit MpupoAe He uMemme HEuero ofmero ¢
HONAPHLIMI WankamMu Jemid niu Mapca. :

Honocer IOnurepa neposnsie, naMeHdnBHIe, OTAAIAIOIACCH 00NN~
eM JeTajieil, XopoLIo 3aMETHBIX yiKe ¢ AHaMeTpoM obbeKTuBa 7—8 cM.

HOrJa MOMKHO paccMoTperh sHamenntoe Hpacuoe IlaTno — osannmoe
c¢rabunpHOe 00pa3oBaHMe B OfHON M3 IJIABHBIX, CAMBIX 3aMETHHIX MO-
noc IOnmrepa. B neGomnimme TenecKonsl OHO BRITAANMT Ile KPACHBIM,
a ciopeé cepoBaro-po3oBeiM. To, wro BEHAUT HaGaOAaTeNb, pasyMeeT-
¢s, He TBepHas NoBepxHocTh IOnmTepa, a obiaumnie o6pa3oBaHnHA B
ero MoIIHON BechbMa auHammdHoil arMocdepe. CocTouT OHA B OCHOB-
moM n3 Boyoposa (60%) u remma (36%). Cpenu mpumeceitr nauGonee
SHAYMTENLHLL METAaH, aMMHAK H BOQAHBIe mapel. Bce »Tu rassl Gec-
HBETHHI, TOrga Kak modtock B atMocdepe IOmmrepa u ocoGemmo ero
Kpacnoe IlatHo mMeloT pasnuunyio, mopoit saMeTHY0 okpacky. Ilpn-
WINY STOr0 TOKA YCTAHOBUTH HE YAANOCh, KaK, BOPOYEM, ¥ NPHIMHLEL

MHOTHX Jpyrux apjieHmii, npoucxogamux Ha IOmmrepe. Hesncna,

B gacTHOCTH, 11 npupona Hpacnoro Ilarua. Hekroropsie mcciemopare-
M CYHTAKT ero MCIOAMHCKAM BHXDEM, HAXONAMUMCA B OYeHb MeJi-
fICHHOM pPA3BUTHH. ’

Ilo coBpememmmM mpeacrasienusaM IOmurep cocrout w3 HeGOIb-
IIOT0 CHWIMKATHOTO Afpa, KOTOPOe OKYTAaHO TBePHOil BOJOpPOAHO-TeiNHe-

- BOIt oBomoakoil. ITo Teeproe Temo IOmurepa oxpyrkeno Momuo# BORO-

pojuo-reaueBoii rasoBoi armocdepoil, cambie BHNRHUE, ray6o-
KHe CIOM KOTOPOiH, BIpOYEM, MOryT HAXOQHTLCA B IKHIKOM
coctoaaun. Ilogcuurano, uro B mempax IOnurepa napienme JMocTHTaeT
30 man. atmocdep, a Temnepatypa 60 000 K. Ecin 611 macca Mmure-
pa OblIa IPIMepHO B COTHIO pas Goabllle, B ero Helipax crajiu Gl BO3-
MOKHBIMH TepMosfepHEe peakuun n IOmurep mpesparmica 6bl B He-
Gombmylo 3Beapmy. Ycramosiaeuo, wro. O0murep oGnamaer HEKOTOPOIL
BHYTpeHHeil sHeprueil, «MOANHMTHBaKIIeil» ero GypHywo armocdepy.
VcTouHNKOM 3TON SHEPTHH CHYKUT, HO-BUAEMOMY, TOCTENEHHO® Mep-
JieHHOE TPABATALMOHHOE CIKaTHE THTAHTCKOH ITaHeThL

JNaxe B cuababt momesoil 6umoxns psagom ¢ IOmmrepom BEAEBI
ero KpyuHeiimme uwermpe cnyranka — Yo, Espoma, Kammncro u Ta-
uuMef. Ipu perynapamx naGmiomenuax lOnurepa B Teneckom Jerxo
BAMETHTH CMEINCHHEe CIYTHHKOR OTHOCHTENBHO TIIAHETH, BHI3BAHHOE
nx odpamennem Bokpyr IOmmrepa. Yacro maGaronaresns CTaBOBHTCH
cBHfieTeNIeM JIOGOMBITHRIX ABIEHMIT, KOrga Kaxoit-nubyAas us CnyTHH-
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" KoB or06pachriBaerT TeHh Ha moBepxHocrk IOQnurepa (rme B ator Mo-
MeHT MoraZo Gbl HabiIOaThCA CONHeWHOe 3aTMenne) wim, HaoGopor,
IOnnrep sacionnt co6oio saulefuinit 3a HErO CIYTHHK.

91n wersipe «ranmiaeesckue» {mx orxpsur eme lamuieit) coyTHHEH
IOnnrepa — Tena xpynuste. Tpu ua HUX IO paamepaM NPEBOCXONST
Jdyny. Camsiii kpynseit n3 nux — DanuMen — nmeer AaaMeTp
5270 kM. 3a uum caenayer Ramnucro (4990 wm), Mo (3640 kM) n Es-
poma (3065 km). dasa ¢paBHenus ykasem, 4TO JYHHBIH MOTEPEYHHK

paBen 3478 kM. Cpegnaa mnotaocts (B r/cm®) Tammmena m Kanmuero
(1,95 u 1,63) snaunreasHo Menbme miornoctH Vo m Espomsr (3,52
u 3 28). IlosToMy mnepBele U3 HHUX Ha3HBAKT <¢JIbXONOTOGHBIMEY,
a BTOpHle — «JIyHomogoGuniMuy cnytaukamm IOumrepa. IHo mekorvo-
PHIM TEOPETHYECKMM MOJeNAM «IbJOomofoGHbIe» coyTHuKE Ha 55% co-
CTOAT M3 OOBIMHOrO BOAAHOro aAbja, Ha 15% — u3 ApKOB aMMMaRa i
MeTaHa, n janmb ocraibusie 30% mnpuxomuTca Ha JOXI0 MHHEPAJIOB.

B 1979 roay ¢ amepmrancroii Me)KIUTAHETHON KOCMHUYECKOH CTaH-
nuu «Boamxep-1», upoaerasmeit 6auaxo or IOuuTepa u ero raaxunees-
CKHX CIYTHHKOB, OBIIH IIOTy4eHbl IOAPOGHBIE CHHMEHM IOCHeHHHX.
Ha mnosepxnoctu Hanmuero u lanumena sadnkcuposansl Kpartepsr,
HanoMHEHAOMKe Jydasle. Bonpmana gacts mosepxsoctn EBpomsnl okas
sanace UOKpHTOH angoM. OfpaTuna na ce6a BHUMaHWe M MPHYYIIH«
Baf cHCTEMa JAHHNY, BUAUMO TPECTABIAOIINX CO00H TEKTOHHYECKHE
pasiomsl B Kope EBpomnsi. Camplii jxe mHTepecusiii CIOpPIpH3 Hpenof-
nec conytHuk Mo, sa wotopoM saduxcuposansl MoOLIHBIE BYJKaHHYE-
crue usBepmexma' Takue mnpoileccsl 0 CHX TOP HUIJE B KocMoce
HETIOCPE/ICTBEIHO 1I¢ HAGMIONAMNCH., XOTA B JIOGHTEILCKUE TEAeCKOIIBI
rajnieescKe CHYTHMKH ILIAHET BBIMIANAT IUINL APKHMHA 3Be3J0OUYka-
MIH, OTBICKAThL K&KAbI M3 HHX M CIHEAUTH 328 MX ABUKEHHEM OYEHD
. AITEPECHO.

Carypr ycrynaer IOmurepy B pasmepax n macce. Ito — eI~
CTBEHHAA M3 KPYINHBIX IJAAHET, CpPeAHAA IUIOTHOCTH KOTOpOil
(0,71 r/cm®) menbme nmaoraoctH Bomsl. Ecau 6p1 Caryp. MokHO GbLIO
NOMECTHTh B HCHOJMHCKMM BOXHBIE Oacceiil, OH cTajJ OBl I[IABATD,
TOIfla KAK OCTAJbHBIe ILIAHETHl ONMYCTHIICh OB HA FHO.,

Ha nosepxsoctu Carypua B HeGOIbIINE TEAECKONHI JHMIIbL OYeHD
pefiko yhaeTcs pacCMOTPETh 9TO-TO HamoMuHaIoIiee noxocs IOnmrepa.
Mesny - Tem, 1o cBoeMy BHyTpeHHeMy crpoenmio CatypH moxem Ha
IOnuTep m Tak iKe, KaK M BeJMYaiilasg N3 INIAHET, B OCHOBHOM COCTO-
HT B3 BOZOPOMA C NPUMETHIO TeJHA.

110 mocJefHero BpeMeHd koasra CarypHa.cunranuch yHm{am,Hoi&

" ocoGerrocTHI0 9Toit maanerhl, Ofnako coBcem megasuo (1974 m 1979
rofiel) paspeskeHHBIe KOJbIA GBIAM OTKPHITHL Takie y Ypana m IOun-
tepa. Ux CYIeCTBOBAHMe eIle B 60-x Tomax TeKyHiero BeKa IpeacKa-
3an maBecTHBI coserckmit acrposom C. K. Beexcparckmit. Bosmomﬂo,
co BpemeneM obHapyat, uro m HenryH, BechbMa Ioxomit Ha ¥ paH,
TaKksKe OKPY#eH CUCTEMOMH KoJelr,

HKonbma miameT cocTOAT M3 MHOMKECTBA OTHETHHBIX TeJ THHA KaM-
Heil co cpefHAM NomepeYHAKoM oKoixo jenuMerpa. Hammoe u3 osrnx
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Te1 o0palfaeTcA BOKPYr ILTAHETH KAK CAMOCTOSTENLHBIA ee CIyTHHK.
Kampy mOKpBITH ABJOM, a HEKOTOPhle M3 HHX, BO3MOJKHO, M IIOJ-
HOCTbIO COCTOAT H3 Jbja. Tommymaa Koden Heseamka (mopapgka He-
CHOMBKUX KHJIOMETPOB), TOT/a Kak HIMPHHA MX BEChbMa 3HAUHTENLHA.
Tax, ckaskem, wupuna koawna Carypaa pasma 255 000 kM, uro IOuTH
B 20 pas Gospie nonepeunuKka 3emiu.

Hoabno Catypma cocTONT H3 HECKOABKHX HaCTEH, KOTOPHIE MO3-
HO pacCcMaTpHUBaTh KAK CAMOCTOATENbHBIe KONblia. LJaBHBIe H3 HAX
paspeiaens! ilenpo Raccupm mupunoi oxkono 95000 kM, 3aMeTHTh Ko-
TOPYIO MOMKHO M B He(GoJbIINe TeNIeCKOMbI.

Camblii Kpynmbiit ma cnyramkos Carypma Twuran orHOCHTEIRHO
apor (8™4), n motoMy BHONHe HOCTyTeH. IAA HAOIWOeHHA., OITO —
caMaa Kpymnnaa «iyna» B Conmeunoit cmcteme. Ero guamerp pasen
4850 uM, n om coBepiIaet obopor Boxpyr Carypra mourm 3a 16 cy-
1ok, Ilo cpegmeit maormoerm (1,43 r/cm®) om orHocHTCH K Tpymne
&aBEOOAOOHBIXY CITYyTHHKOB, HO M3-3a 0Ooabliroil macesr THram oxpy-
e cpaBHUTENbHO INOTHOH aTrMocdepoil na MeraHa, J@BjieHNHe KOTO-
poit y moBepxHocTH cuyTHuKa Giamsko k 0;1 atm.

Tpu campix gajexnx mameTs! ColHedHOH CHCTEMBI M MX CIYyTHH-
KM MHTepeca i JIOOUTeNbCKUX HAGIIONeHWIl He NPefCTABIAIOT: MX
AHcKM B HeOONBIINMe TEJIeCKONBI HE PA3NUYHMBL 3aMeTuM JHIIb, 4T0
Ypan n Henryn no ¢usmuecroii npupoxe moxoxku nma IOmurep u Ca-
TypH, Torga Kak lluyTom 1o mocaeIHNM FAHHBIM — caMaA MAajeHb-
Kam IIaHera u3 raasHpix mWwiader Conmewnoii cncrembl. Ero mmamerp
pasen 2600 rM, a macca B 500 pas mempure maccsl 3emiun. Yerynas
B pasMepax He TOJNbKO INIABHBIM ITaHeTaM, HO M KDYNHBIM CIyTiH-
rxaM (Bwiiouaa Jlyny), IlnyToH, BOBMOKHO, caM KoTHa-TO OBLI CIIyTHH-
xoM Hemrtysa, HOKHHYBIOMM ero IpW KAaKOM-TO KOCMHMYECKOM KaTa-

wamaMe. JTo, BIpoueM, He Memlaer llayTomHy camomy uMerh CIHyTHHR .

auamerpom D00 KM, cayuaiimo oTkpuiThiil Ha ¢oromiacrunkax B 1978

I‘OI[y C sruM OTRPHBITHEM 06mee YUACJAO M3BECTHBIX CIHYTHUKOB IIJIaIIeT,

HEIHE BO3POCI0 110 35.

Wrak, u3yuas 30[HaKaJbHble CO3Be3/ius, OyAbTE TOTOBBI BCTPETHTH
TaM MHOTAA I KaKylo-Huby[abh U3 APKHX IIaHer, Brnpowewm, serko mpen-
BUJETh BapaHee, TPOU3OMJET JU TaxKad BCTpPeda,— KOHKPETHHIE CBe-
AeHMA 0 BHAMMOCTH IJIaHET B [JAHHOM TORY NYOINKYOTCH B €MKerox-
Ho msnaBaeMoM «AcrporoMmueckom Hamenpape» Bceecowoauoro acrtpo-
noMo-reofieamueckoro obmecrsa, «UIkonsHoM acTpomOoMmuecxoM Ka-
JeHjiape» m APYruX aHAJOTMYHEIX M3JaHHAX.
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HAIIIN COCEN B TAJJAKTUKE

YesoBeRy ecTeCcTBEHHO WHTEPECOBATHCSA TeM, UTO ero OKpyiKaer.
Ocobenno AIO6GONBITHO W NOYAaC BaKHO 3HATH, KTO ero COCedH, TO
€CTh KTO HAXOQHUTCHA OT HEr0 B HENOCPeACTBeHHON Oausoctu. Paszy-
Meercs, HoHATHe GIM30CTH OTHOCHTENIbHO. MBI PaccMOTPUM CONEPIKHU-
Moe BooOpamaemoit cdepsr, B meurpe wotopoil maxommrea Commne,
a paguyc paBen 55 cBeToBEIM romaMm. B macmrabax Iazaktuku astor
YYaCTOK COBceM HeBeIHK, ¥ IOTOMY BHOOJHEe MOKeT OBIThL Ha3BaH
onmmainmumn okpecrmocramMu Conmmna. Her nurakux ocmosammit
CUMTATh BTOT paiioH I'aTaKTHKU KAKUM-TO OCOOEHHBIM, HENOXO/KUM Ha
apyrue. Cieg0BaTeNbHO, TO, YTO BEPHO MIA okpectHocTeit CorHIA, MO-
FMeT CIUTATLCA TUNMMYHHBIM M AJaA seeit lamaxTurm, 3a HCKIIOYeHHEM,
OBITh MOKeT, ee agpa. Halitn ma Hebe mammx OGaumxaiimux cocemeil u
BBIJEINTEL T€ M3 HHX, KOTOpHle 4eM-inbo 0coBeHHO 3aMedaTelbHBI,—
3ajlava HECOMHEHNO WHTePECHAs [UIA n06HuTeNd aCTPOHOMUN,

BayTpH BbIfeneHHoN HaMu BooGpakaeMoil ctbepm HaXOJUTCA OKO-
N0 THICAYM M3BECTHBIX Ham 3Be3f, He momymaiire, nomedmo, uTo BCe
oHN u3-3a Onm3octn K 3eMie HeUpeMeHHO  BBHIICAAKTCA Ha HalleM
3pesguoM HeGe. UnTarenp mOMHMT, KOHEYHO, 4TO BHAUMBII Oeck
3Be3/bl 3aBHCUT He TOJABKO OT PacCTOAHMA [0 3Be3[Ibl, HO M OT ee
CBETHMOCTH, a, CTaXo OHTh, W oT Macchl. M3 mBammary caMeIX gpKux
3Be3][ 3eMHOro Hefa IHMIL JeBATH HAXONATCA OT Hac Gmike 5D cBeTo-
Buix Jer. Ilepeumcaum sTHX caMBIX 3aMETHBIX HA Hebe HaIWX coce-
neit (B ckoOKax yxasaHo paccroanue IO 3Be3[ B IapCeKax):

Capmyc, nmu o Bonsmoro Ilca (2,7), Apxryp, mnr o Bomomaca
(14,1), Bera, man o Jlupm (8,1), o Ienraspa (1,3), Kamemna, min
o Bosmamuero (13,7), Ipoumon, mam o Manoro Ilca (3,5), Amxpraup,
miu o Opaa (5,0), IMoanyke, unn B Buausmemor (10,7), Momansrayr,
unn o YOmuoit Pri6sr (7,0). Bee st 3Beagsr nepeuncieHH B HOPAKE
yOpiBaHusa mx BEAuMoro Gmecka or Cmpmyca (—1™,46) mo ®oemanbra-
yra (1™,16). KauecTBennblii m KOIMYeCTBEHHBIH COCTAaB HAUIMX coOCe-
meit B 'anakTHKe TaKOB: 3Be3[LI INIABHON HOCIeJOBATENBHOCTH COCTAB-
aaor 91% or obuiero xommuecrBa 3Be3f B BHOpammoil mamm cgepe.
Ha momio GemEIX -KADIMKOB CPef¥ HAMMUX COCENlell IPUXOAUTCH 8%,
a Ha MO0 THTAHTOB M CBepXrurantoB scero 1%, Tax 4To M KapaHKm
U THTAHTH - pegkocTs Bo Bceememmoit, Torna kar uname CoxHue, Kak
3Be3[la TIABHOM ITOCAENOBATETBHOCTH, NPHHAMICKUT K THCIY CAMBIX
pacrnpocTpaHeHHBIX, 3aypsagabix 3sesf. 06 orHocutennmoil pacmpect-
paHeHHOCTH B OKpecTHOoCTAX CONHNA 3BE3] PasIMIHBIX CHIERTPATHHBIX
KIAcCOB JaeT MpefcTaBleHne CIeRylomas Tadiama:

OTHOCHTEN b~ OTHOCHTE -
CHeKTp HOe Konudec- CnekTp HO€ KONKYer -
TBO TBO
B0—B5 25 F5—G4 16,7
B6—A4 26,7 G5—K4 35,4
Ab—F4 11,0 K5—M8 7.6
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Ha pucynre 4 mommo yBumers pacHojoMeHHe CaMBIX 3aMETHhIx
HaIluX cocefiell HA AMAarpaMMe CHEKTP — CBETHMOCTh, & HX ITPHMeda-
TelbHble 0COOEHHOCTH TiepednC/IeHbl NPH ONCAHNTH COOTBETCTBYIOIIHX
CO3Be3 Il

Ilepeuncanm elile HeCKOMbI:0 HAILIIX cocemeir. :

70 A 3meenocuma (paccrosnue 17,3 nc) spaseres Gonee Mac-
CHBHBIM KOMIIOHeNToM ABoinoi ssesnsl 70 3meenocua. Ilepuon oGpa-
igemisg 3Be3f B 9roii cucteme pased 88 rogam. Bosmoskmo, uto cyie-
CTBYET eIue 1 TPeTHil KOMIIOHEHT TOil Ke
CHCTeMBbl, TIOKA I1e 001apy/Keliblii B Te-

o/ Jeckon. Jdsesna 70 A uHpUHAIERHT K

ze rmaccy K1 opaiskesnix 3Beap H uMeeT BU-

4 numpiii oigeck 9™,7. Macca ee cocrasiaser

oy 90% or macewt Conuna. JlioSonsitHo, uTo

orryga Coanme DLIMIARNT eJTOl 3BE3-

& Nonsprals o 70it 3-if BeJIMYUHBL, paciodomkenioir Giama-

Ko ot mosca Opnouna,

nKRaccuonen A (paccrosnue 18 ne)
TaKKe ABIAETCA . TJIABHOU. B JBOH-
uoii 3pesge n Haccrnonen. Ilepuon oGpa-
menun 38e3 B 910l chucreMe OJIN30K K
‘&WW 500 roganm. KoMmonentr A — 3Besja cliext-
pannuoro riaacca F9, umerowas daeck 3™,5.

/lpu wabmwdenws ¢ Ke macca cocrasiaser 94% macest Connma.

@ Uermabpa 3 » _ _

Be3na 1 KRaccuomen — gerko goctyn

Pue. 73- Bua Coanna ¢ nasa aaAa wabawaenuii 3sesna ceBepuoro

o Henraspa. - moxymapusa me6a. C sroii sseanst Coamue
B0 B coasesann 10:kuoro Kpecra,

Opnnounasn skerras 38e3004Ka D 38, Bedt. ¢ /| pacoma (18,2 ne)
noxoska Ha Comine (kmace GY), xora n yerymaer emy 1o macee, pas-
Mepam 1 Temueparype.

36 3meenocna (18,2 ne) — rpoiiuan ssesga 5,7 3Be3aHoil Be-
angiunl. Homuoueursr Ay B npunagmemar k wiraccam K2 n Ki,
a xomnoeur C — x wxacey K6.

Bce mepeuncnennsie ssesnst no C. Joyay, BosmoikHO, 061a1ai0T
3eMUONOLOORBIMIT HJaleTaMi. .

B sanmowemic ssrasunre ma pne. 73. Taw neoGoiamo BHIFAMINT
cossesane Ilaccuonen ¢ o Tlenraspa. flpkas 3mesma BNy, Hpojod-
maoian «ursaru» Racenorneu,— ato nane Couanie.
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YACTBIE 1 PEJHUE I'OCTH
HA 3BE3JHOM HEBE '

BuaKoMsch co 3Be3THBIM HeGoM, Ha(aIOJATENb HEH30e)KHO -BCTPE-
TUTCH ¢ 00'BEKTaMM, He NMPHHAJIEKAMMUMY K MEDY 3Be3[, HO BUJHMBI-
Mu Ha Qome cosseafuil. Tarossl JIyHa, nIaneTEl, acTepoU/b], KOMETHI,
GOMUALI, MeTeopH, HAKOHel, MCKYCCTBeHHbie HEOeCHEIe Tela — CIyT-
KA 3eMiE, KOCMOYecKHe pakeThl u jgpyrue. Ecim Apkme miasersr
ciioco0HBl MCKA3MTh 3HAKOMBIe (QHUTYpHl €03Be3gUil M TeM CIyTaTh
HOBHYKA, TO ApyrHe IepevncileHHBe 37ech 00BEKTH TAKOH MyTauniby,
ecTecTBeHHO, He BHecyT. OHAKO KaiK[Bli, KTO Pl IMO3HAKOMHTLCS
€O 3Be3qHBLIM HeOoM, JOJKeH 3HaTb, X0TA Obl B caMBIX 00mEX deprax,
- KaK IpHpPOAY dTHX OO'BEKTOB, TAK M MX BHAUMEIE, HaGmlfaeMble Xa-
PAKTEPHCTHKHE. o

B aympme moun ¢om HouHOro HeGa 3aMeTHO cBeTieeT, cladbie
3Be3bl (TOHYT» B JYHHOM CUAHME M B TaKWe IEPHONH PAa3BLICKATE
KaKyo-HuOYAb TYMAQHHOCTH HIH 3Be3[HOE CKOIIeHHEe OYeHBb TPY/IHO.
Jla n Bup ux He croib addeKTeH, KaK B (e3IyHHbIe HOUM.

BunuMmsle pasmepsl Jlydsl [mOYTH PpaBHB BHAMMEIM pasMepaM
CosHLa — YII0Boii momepeuruk ofomx ceerwn Gumaok k 0°,5. Ho Jly-
Ha ropasgo Gumke k 3emie, uem ColNHIe, 4 TO CBOMM [EHCTBHTEND-
HEIM pasMepaM oma ycrynaer me Toabko Coxmmy, HO M 3emie. Hna-
merp Jlyms paBem 3478 KM, a mo oGwemy Jlyma B 49 pas menwure
aemuoro mapa. Macca JIynst B 81 pas Menpme Macch 3eMiunm, a cuia
TAMECTH Ha JYHHOH moBepxHOCTH B 6 pas MeHbINe, ¥eM HA HOBEPX-
HOCTH 3eMin. '

Bemepncreme BpameHua 3eMiIn BOKpYr ocu JIyHa, Kax M Bce Ipy-
rue HebecHBle CBeTWNIA, YYACTBYeT B BHAMMOM CYTOUYHOM BpalleHun
nebocsofa. OHa IOZHEMAETCA HAJ TOPU3OHTOM B BOCTOUHOIl yacTm Ire-
Ga m oIycKaeTca K TOPH3OHTY B ero samajHoit momosume. Ho, xpome
BTOr0 CYTOYHOTO BHAUMOro MBMKeHus, JlyHa obnagaer u Apyram,
coBGcTBe HHB M JBmkenneM Ha (PoHe 3Be3d. ITO BTOPOe JBHIEE-
une JlyHb BH3BaHO ee ofpamenueM BOKpYr 3emmwd. JIyma mépemema-
erca Ha (OHe 3Be3] HABCTPEUY MX CYTOYHOMY [BHIKEHHIO, IpHIeM 3a
cyTKH oHa cMemaeTca mour Ha 13°, wro B 26 pas mpesocxopuT Ru-
auMmbii monepeuruk Jlymer. Herpymmo mopcumrark, uTO dUepes 271/,
cyrok JlyHa cHOBa BepHeTCsl B IIEPBOHAYANbHOE IIOJNOMKEHU® OTHOCH-
TenbHO 3Be3], onucaB Ha HeGecuoil cepe OKPYKHOCTE.

TIpoMesyTOK BpeMeHH, B TeIeHHe KoToporo Jlyna sapepmiaer mol-
HBi 060pOT BOKPYT 3emyu mo orTHomeHmIo K sseamaMm (27!/3 cyrow),
HA3LIBACTCA 38€30HbIM, MIH CUdepUHECKUM MECAYEM,

TIpu pemsxennu mo 3BesgHoMy HeOy JIyHa mepeAro 3aropaKmBaet
coboii HecpaBEeHHO Golee Janexue 3Be3fbl. Taxne ABIeHHS HA3BIBA-
1o1cs nokpeiruamu seesd Jlymoit, Vix HaGaIONeHHA IO3BOJIANT yTO4-
HATH 3aKOHOMEDHOCTH B ABuKeHun JIyHEL
" Jlyna — xononmsit, TeMHEHil map. Ms1 suanm Jlymy Tompxo morto-
My, 9TO oHA ocBemjaeTca conmeuHeiMu siywamm Coxmnme Bcerga ocse-
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naer TONBKRO NoNoBHRY ayHHOro*wapa. Ho ary ocsemennyio nomosn-
Hy Jlyns 6aarogapsa nemxenmio Jlyunt semmoit maGmopnaresnp B pas-
Hble MOMEHTHI BpeMenn BUAHT no-pasnomy. Iloaromy Jlyna mamenser
CBOIO BUAUMYIO opmy, cBou Paavi. Daser Jyunr 3asmcar or BaamM-
Horo pacuonomenns 3emnn, Jlyust u Comnna. Korma Jlyna maxomut-
¢t Mexpy 3emuefi u Conmmem, r Semie ofpalllena HeocpellemHast,
TeMHan nonosuHa Jlymsr u Jlyny mut ma meGe me mumum. Taxas da-
sa Jlynbl HaswsiBaeTca HogoayHueH. HaoGopor, korma Jlyna maxomur-
¢ B NPOTHBOMNONOKHON TOUKe cBoeit opOuTsl, ocsemennoe Conmiem
npaymapue Jlyner Bupmo nonmoctho. 9ta dasa Jlynsr nasniBaercsa
noanoayruem. B npomemyrounsix nonomennax Jlynn Ha ee opbure
8eMHO}t HaOMoaTe b BUAUT OOMBIIYI0 min MEHLIIYI0 TONI0O OCBENeH-
HO# 110710BUHBI JIyHBI :

Cuyera 2—3 pgus wocne HoBoMyHuSA Jlyna nosenserca B mywax
BeYepHeil 3api B BuJe Y3eHLKOro Cepnuka, rop6oM OGpalleHEOro B
croporny Comnna. C wasrabiM mmen JYHHEII cepn pacTerT M NpHMepPHO
depes nepesiio npespamaerca B noxyupyr. Takas dasa Jlyust nassisa-
erca nepeoi werseprvio. llponomxasn pacru, Jyna ente gepes memenio
AOCTUTACT NOAHOAYHUR, & BaTeM INOCTENEHHO HAaYMHAeT YOBIBATH
¢ UPOTHBONONOMAHOI cToponnl. Hacrymaer nociednns uereepro — da-
8a, mpy Koropoil Jlynma cHoBa BRINIAZHMT mOayKpyroM, rop6oM oGpa-
ImenneM TaKie B cropony Commma, mnoclte xotopoii cmycrs mpu-
MOPHO HeJeJII0 CHOBA HACTYNaeT HOBOJYIIHE.

Becn ator muka usMenenms symmnex as, nasplBaeMblii cUHOUUeE-
ckum mecayem, saunmaer 29'/2 cyror. Cumommueckuii MECHAI, TAKNM
00pasoM, paBen IPOMEKYTKY BpeMenn MeKLy ABYMA HOCJIe/loBATe b~
HBIMK ofnHaroBsMu dagamu JIymsl.

Upn pasumix. (asax sepxmas rymbmumamus Jlynt TIPOHCXONUT
B pasuoe Bpemsa. Hanpumep, noxnan Jlyna kyioMuHnpyer B HOJHOYB,
Jlyna B mepsoit uerTBepr: — oKomo 18 wacos, a B mocaexHeil uerBep-
TH — oxono 6 wacos (mo mectmomy Bpemenu), DTH CBeJeums MOTYT
OKA3aThCA TIOJE3UBIMI IIPH ACTPOHOMNUECKOl opueHTHpoBRe, HoBO-
JyRue M JHH, OIH3KHE K 9TOMY MOMEHTY,— caMble yAOOHBIe IepHONbI
fui 3naroMcTBa co 3seanmbiM HeGom. HaoGopor, me:rpy nmepsoil n
- MocJreileil YeTBeprLio ApKRoe cuAnie JIyHb 3aTPYAHACT 3HAKOMCTBO
€ MHDPOM 3Be3l.

Hiroraa na 3sesanom nebe MOABJIAIOTCA CTpAHIBle CBeTWia. Bremr-
He OI'M TIOXO:RH Ha TYMaHHYI0 PacCINIBIBYATYIO 3Be3Jly, oT KOTOPOil He-
PeJIKO OTXOMIUT HECKONLKO CIal0 CBETHLMXCH NPO3PAUNLIX «XBOCTOBY.
Eiue B aipeBHOCTH 3TH cBeTHJIA MOJYUINH lawMelloBaHue KoMeT. B me-
PCBOJie ¢ APEBHEIPEUYECKOro Ha PYCCKMIl A3BIK CJIOBO «KOMETAa» O3HA-
gaer «KocMarTasy.

Boxpmue i siprile KoMeTsl, ofpaijaoniie Ha cefs BIuMaHme, cpas-
HUTEJIBHO pefku. B cpejueM nx ymaerca nabumoparh, Kak TOKA3LIBAET
CTaTRCTUKA, OfiMI pa3 B Kaskmoe mecarudertie. Yto e wacaered cna-
6I>IX T10 APKOCTH | )NL‘()().TII)IUIIX no BHRMMBIM pazmMepaM l\'OMe.T, TO X
oveunh MHOro. He npoxomurr rona, uro6bl acTpouoMsl e OTKPBUIH A 11e=
fe npuMepIIo HECATOK TARUX TeJeCKONHYeCKNN KOMeT.
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Bee noMeTsl ABIAIOTCA, Mo-BuguMoMy, daenamu Compednoil cmere-
mbi, TogoGHo mnametram aTH Hebecnble Tejia 00pamlalOTCA  BOKPYT
Connua. Oxraro, B ommmdne ot opbmT maamer, opbuTH KOMeT Mpej-
© cTaBAAKT €000 B GONLIIMHCTBE CJAYy4aeB OUeHb CUJIbIO BHITAHYTHO
IUTHIICH], B OJHOM H3 (POKYCOB KOTOPHIX HAXOMNTCH Connue. [Toatomy

Puc. 74. @ororpadus KOMETHL.

paccroanpe womer or Coania maMeHAercs B BechbMa MINPOLHX Tipe-
neaax. BOIuan nepuresisa cBOMX OpPOHT HEROTOpPBIC M3 KOMET Mpojic-
TaloT oueHsb Gamawo ot nosepxuoctm CoumHIia, Torfa Kak ademumu op-
GuT Tex ke KOMeT HAXOAATCA 3a mpefeiamu opoursl Hemryna.
Korga rkoMmeTa HAXOAWTCA BAAJeKe OT Connia, ee Moo Habiao-
JAaTb TONbKO B Teleckor. B oTOT mepmoj KoMera BBITIAALT RpoLie-
HEIM Da3Ma3aHHBIM TYMaHHBIM NATHBINKOM, B ICHATPE KOTOPOIO 34a-
MeTHO 3Be3noo0pasHoe CTylleHHe, HasblBaeMoe AIPOM. .
C npubamxenuem roMmersi k Conmily ee APKOCTH U BIJMMBIE pai-
Mepsl Herpepsieio pactyr. M3 rymanmoil 06omodkH KOMETHOrO AADA,
Ha3LIBAEMOI TOJNOBONl KOMETBHI, BBHITATMBAETCSH cjaabo  CcBeTAMmuiicA
rymanssii xsoct (puc. 74). . _
Ecau xomera Onmsxo nopxoaur k Coiamny, y Hee HHOIA obpasy-
eTCs 1ECKOJBLKO XBOCTOB, KOCTHTAIOIHX OTPOMHON [IHHEL B raroit
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JIePHOJ, IIpY YNAYHRIX YCHOBAAX HAGuOfeHUA ¢ 3eMid, KoMera IIped-

crapasger co6ofi BelHYeCTBEHHOe 3peNUINe — MHOTAA OHA A3ACHOHS- '

er» coboil cpasy HeckombKo cospeanmii. MemueHHO, 0TO HHA KO IHIO
HepeMemasch Ha (OHe CO3BE3NHil, KOMETA IIPU ITOM IOCTENEHHO Me-
HieT opMy, pasMephl B APKOCTH CBOUX XBOCTOB. :

Iponerer wepes mepureamit, Komera cmosa ymaimerca or Comm-
ua. Ilpu atom ee xBocTh GHCTPO yMeHpmaoTCA, U 4epes HECKOILKO
He[lellb KOMETa ONATH NpeBpallaeTca B TPYAHO HAGIIONaeMoe CBETHA-
HIeecsa TYMAHHOE NATHBIIIKO. ' "

Pasmeprr xomer rpamamoswsi. TomoBs HekoTOpHX u3 mmX 1pesoc-
xonar Connne, a XBOCTHL TAHYTCA B JIHHY HA COTHM MILLIHOHOB Kil-
soMetpos! Onsako npu Takux meBcoGpasuMo Gomapmmx paaMepax Mac-
€a KOMeT OYeHb MaJa I COCTABIAer B CPefHeM HUYTOKHbIe HOJAH Mac-
CBL 3emim. . . '

lnasmas gacrs BemecTBa xoMer COCPeIOTOYEeHA B MX TBEPHAKIX AM-
pax. Hocrennne, no-suumomy, IPeCTABIAIT 000l JeasiHbie TAKOLD
H3 3aMep3IUNX rasos, BKIKNYaWIue B ceGA B BUAe NpHMecell MHOro-
YHCTCHHEbI® TBOP/ble TYromnaaskue JacTuusl. Ilomepewmmknm sfep Ko-
MeT He IIPeBBIIIANOT, KaK NPABHJIO, HECKOABKAX KAIOMETpOR.

Hpu cGmumenun xomermoro sjpa ¢ CoJNHIEM BXOXAMMEE B €ro co-
CTaB 3aMepaliMe rassl Mcuapsorcs (minm, ToWHee, BOBrOHAITCH), 00-
pasysa OOWIEPHYI0 TrasoBy0 TOMOBY KOMETHL M ee Ta30Bble XBOCTEHL

HEKOTODHIX CAyYadX M3 KOMETHOTO SIAPA MOMKeT BBIIENATLCH Mel-
Kag TBEPAad KOCMMYecKas IBUIb, 06pasylolias IBIEBBE XBOCTH KO-
MeTHL S

losoBa m XxBOCTHI KOMeTH HM3-3a CBOei Kpaiineif paspemeHHoCTH
HACTONbKO TIPO3PAYHEI, YTO CKBO3bh HHUX Jerko HaBmIONAOTCH Haske
cnabble 3Be3NLL.

Homersr — 970 meGecrble Tend, HAXONAMHUECA B COCTOSHUR Hempe-
peiBHOro paspymennda. IHpu kasgoMm monere m6amsm Conmna Komera
Ge3BO3BPATHO TePHET Taskl CBOETO AAPA U BHIGPACHIBAEMYIO MM ITBLIb.
Hoaromy co Bpemenem Kakaylo KOMETY sKIeT OfHa M Ta 3e YIACTh —
OKOHYATENbIO DPa3pyMINThCA I10J [AelcTBHeM COJNHEYHOro Telfia I
cBera., . - o ~

B mawane XIX B. acTPOHOMBI OTKPHLIH HeCKONBKO MAdLIX MUamer,
obpamarwomuxcs sokpyr Connna memay opéuramu Mapca u IOmure-
pa. Yersipem, caMbiM KPYNHBIM U3 HUX OBUIM TIPUCBOCHBI HMEHA Hpes-
- Herpeueckux Gorumb — Llepepn, IOmonrn, Mammanst u Becrts. Bee
OHU HeJOCTYNHBl HEeBOODY/HEHHOMY IJa3y, a Ipu Habmonenua¥ B Texe-
CKOII BBINIANAT HeApKAMH 3Be3gouxamu (cnabee 7-ft 3B. Beamaunsi),
nepeMeInammuMuca Ha ¢goue Hacroammx ssesn *). o aroir npuyuHe
Mavisle IaHeTsl ObIM Ha3BaHBI acTepoHaMd, TO ecTh, B IepeBoje
C TPEYecKOro, «3Be3NOMOROGHBIMMY. :

B nacrosmee BpeMA OTKpHITO M H3YYEHO [BHIKEHHE CBBIILIC
2000 actepoupmos. Camerii kpymasii ms nux — actepomy Llepepa —

*) Cpepenus o BauGosiee APKHX ACTEPOHAAX HAITCA B «AcTpoHOMNUYC~-
cxkoM HajleBpape» Ha TeRymmuit rox.
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nMeer Tomepeunuk, Gamsxmit . 1000 kM. DoapummuCcTBO acrepoupos
ropasno Membime. VX xamaMeTphl W3MePAIOTCH [ECATKAMH KHIOMETPOB
n pae Kunomerpamu. Vlasecten acreponi I'epmec, momepedsur io-
Toporo cocraBager Bcero 1 nm. Homo6rbix u paxke MeHBIONX, ellie He
‘'OTKPBITBIX aCTepoOUuIOB, No-BHEXNMOMY, O9€Hb MHOrO. .

Honannmomee GONBHINHCTBO MAJBIX ILIAHET HMeeT HenpaBHAbL-
- 1y, ocxonounyio (opmy. Macca acrepommoB Tak Mana, uTO HAake
caMble KPYINHBI® U3 HHX JHIeHs. aTMocdeps. Kak m wpynasle mia-
HeTH, ACTEPOHH He MMeloT COOCTBEHHOTO CBeTa, & JHIIL OTPAKAIT
Nagawide Ha HUX COJHETHBIe JYUH.

OcnoBras yacth Haunbojdee KPYUHBIX acTeponjoB o0pamliaeTcs BOK-
pyr Comuna mexnmy opburamu Mapca u IOmurepa. Ects, ogHako; u
TAaKHe Majble IUIAHETHI, OPOHTH KOTOPHIX MpPEACTABIAIT coboil cuul-
10 BHITAHYTHe aaauncel. Takosa, nanpumep, op6ura acrepouna Mxap,
KOTOpHIil, IIPOXOJiA Uepea NepHrenmii, oxassipaercs Ommwe k Coxmuy,
gem Mepkypuit, a B adennn ypaiserca or Commma pansme Mapca.
Ecrb ocHOBAHMA IOJATaTh, 4TO OTPOMIOe MHOMKECTBO IIOKAa He 3ape-
THCTPHPOBAHHBIX AaCTEPOMAOB 00JalaéT HMEHHO TAKHMH OpOHTaMH.

MesknaneTHOE TPOCTPAHCTBO 3AMOJIHEHO MHOMKeCTBOM eile Gosee
MeJNKHYX, 4eM acTepoms, MeteoputHEIX Tex. Ilepecexas opbury 3em-
JH, niofloGHBe Teda MHOTAA CTAJIKUBAITCA C nmameii nareroii. Torpa
MEI MOMeM ¢TaTh CBHRETeNAMH NMafeHnsa «HeGeCHOTO KaMHA» HIH Me-
reopura.. Bpeaapmucs ¢ OTPOMHOII CKOPOCTBIO B 3eMHYIO atMocgepy,
METEOPHTHO® TeJN0 HCIBITHIBAET CUIbHOe CONPOTHBIGHHWE BO3AYXa.
Tlepen nmM ofpasyercA cryliieRHe H3 PACKAJIEHHOTO W APKO CBETALLe-
roca Boalyxa (Tak HasbiBaeMas BO3AyuIHas mopymixa). MereopurHoe
" Tejo OMMABNAETCA, PaspymlaeTcA M TONBKO NPH 3HAYMTENHHOM IPOT-
HOCTH He PAacHafiaeTcs HA MHOMKECTBO ockoakos. Ilometr ero B arMoc-
depe, HaspBaeMslit 604udoM, CONPOBOKAALTCA CBETOBBIMH M 3BYKOBBI-
Mu sBaenmAmE. OcaenuTeabHOE APKOE TeJNO, OCTABIAA 3a co6oio or-
HeHHBI cTell m obmaKa AsiMa, ¢ rpoxoToM mecerca 1o HeGy (puc. 75).
BepostHo, uMeHHO GOAMIRI IOCHY/KILTH NPHINMAOH CO3JAHMA BCEBO3-
MOKHBIX CYeBEeDHEIX CKa30K O JeTaloHuX APakOHAX H (3MeAX-TOphi-
HBIYAX). ‘ '
 Vnasmue ra 3eMII0 METEOPUTH NPEJCTABIAIT OTPOMHYIO IeH-
mocts pas Hayku. Iloka aTo emEcTBeHHBIe HeGecHble Tela, KOTOPbie
yaaerca (Kak W JYHHBIH rpyHT) HCCIEAOBAThH HENOCPEJICTBEHHO B Ja-
6OpaTOPHEIX YCAOBHAX. .

MeTeopnTHl BCeria HOCAT Ha cee CIeJBI CBOErO MOJNETA B 36MHOM
arMocdepe. VIX IOBEPXHOCTH OIIABIEHA ¥ TIOKPHITA TeMHON KODKOif,
Ha3BIBAaeMOli Kopoil IiaBieHHA. BeTpednsie HOTOKM BO3AyXa IIOPOK-
Nal0T XapaKTepHLI® YrIy6leHns Ha MOBePXHOCTH «HEGeCHBIX KaMHei»,
HAOMAHAOINe BMATHHEL OT MAJBIEB HA MATKOI rimae. ITH yrayo-
JIeHHA HA3HIBAIOTCA PErMariHITaMu.

Tlo cocraBy MeTeopATHl HAEJIATCA HAa TPH TPYINMHL JKeJe3HHe, Ka-
MeHHBIe U JKelle30KaMeHHBe. B ’Kelle3HBIX MeTeopHTaX NpeobGianaer
mMene30 ¢ IPUMechi0 HUKedd. B oramume oT 0GBIYHOTO «3€MHOTO» 3Ke-
Je3a, METEOPUTHOE ’Kele30 XOPOIIO Kyercsi B XOJOAIIOM COCTOAHAM M
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oﬁna_\nae'r ocoboit KpueramTmIecKoi CTpyKTypoil. BHemne kemeswnie
METEOPHTB! BANOMUHAIOT OCKOJKN CHapANOB miam Gom6. B ramemmbix
MereopaTax npeoGnagaloT KPeMHWH u Kmciopos. Bmemrme kamenmubie
METCOPHUTH! NOXOHM HA TEMHble 3eMHBle KaMHH. /Hele3oKaMeHHEe Me-
TEOPHTH HMEIT CMEIAHHBIH, NPOMEKYTOYHBIA XHUMHUYECKHH COCTAB.

Puc. 75. Boaua,

Ouens penko, HpIMepHO pa3 B ThicAYeNeTHe, B 3eMHYI0 aTMocdepy
BJETAIOT HCIIONMHCKUE TeJa MAcCoil B THICAYM W JAECATKH THICAY TOHH.
Bosgymnas o6on0uka 3eMan He B COCTOAHHH 3aTOPMO3HTH TOJET Ta-
KOro Tesa M, He IOTEPAB KOCMHYECKOHl CKOPOCTH HHOIZA B HECKOJLKO
JleCATKOB KHJIOMETPOB B CEKYHAY, I'HIaHTCKHIl MeTeOPHT Bpe3aercs. B
seMHYyI0 nosepxuocth. [Ipm aToM ynape mrHoBenHo paspymiaercsa Kpu-
CTAIIIYECKAA PeMIeTRA MeTeOpHTa U 0CBOOOK/IEHHEIO MOJGKYJH, II0~
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MOGHO MONEeKynaM CWJIBHO CKAaTOro rasa, CTPeMATCS pPa3jieTeTbes B
pasable cToponsl. B pesynbrate mpomcxomur B3pmiB, mo Momm me yc-
TYHAOIUHl B3PEBY CAJIbHeHIINX B3PBHIBYATHIX BONIECTB B KOJHIECTBE,
pasHoM (mnm paske .GOnbiiem) macce mereopmrta. Ilpum sToM BapbiBe
KaK caM METeopMT, TAK H OKpY:KaWlliwe ero 3eMHBe IOpPONH, 0Gpa-
IamoTca B pacKaleHHbl ras. Bor moueMy npw majeHmm MCIOMIMHCKEX
ME€TEeOPNTOB 06p33y10T(}B OrPOMHBIC BOPOGHKH, Ha3bIBaeMkble MeTeopuT-
HBIMH KDaTepaMI. :

HaGmionan ssesnmoe He60, MOYTH BCErfa MOMKHO 3aMETHTH SBJIe-

HIe, HaspiBaeMoe «Majamlneil apesmoil», mwam Mereoporm, Cosmaerca
BlleYaTieHnue, 910 ¢ BHeba «CopBajJach» M ynaja ojlHa U3 3Be3l, OCTa-
BUB 3a co0ow cnalsiii.ceer. Ila camom pene «magaromme 3Besfmsl» K Ha-
CTOHIIMM 3Be3[aM, NaJeKHM CONNLaM, HUKAKOIO OTHONIEHHS He HMe-
10T. MeTeopr! BO3HUKAKOT IIPH BTOPIKEHHH B 3eMHYIO aTMocdepy Meilb-
YallEX 9aCTHI KOCMUYIECKOro BeIleCTBA MAcCOil B JOJH IpaMMa.
‘& MerTeopHble gacTAnB B3aHMOJEHCTBYIOT ¢ 36MHOM armMocgepoil mo-
nobno meteopuram. Pasmunma saech Tonbko B MacmTabax SBIeHH,
Bnepe;m Jeranleil MeTeopHOil gacTHIBI oOpasyercs «BO3JyIIHAS TIO-
AymKa» M3 CHILHO PACKAJEHHOLO M CIKATOrO BO3NYyXa, 3HAUYUTEIHLHO
IpeBOCXOAAILAN N0 pasMepaM ¢aMo MereopHoe Teno, Ee cBeuenue Mul
u nabalofaeM Kak «I1afaloliyio 3Be3my». :

3a neramleit yacTmueit ocTaeTcA CBeTAIIMACA Ciael U3 IPOAYKTOB
pacmaga 3toro Tejga. Meteopsl BcneixuBamT Ha BhicOTax 80—120 M,
rje HaXoJMTCSA BEePXHAS FPaHUIA CPABHHTEILHO ILIOTHEIX CJOEB aT-
"mMocdeprl. B oramane or MeTeopHTOB, METEODHBIE TeJNa TAK MAJE, UTO
TMOBEPXHOCTH BGMJ'[H He JTOCTUTaloT, a IIOJMHOCTHIO PacUbLIAXTCA B ar-
moctepe. Ycranosaeno, 4To MHOMKECTBO METEOPHBIX 9JacTHI[ e0pasy-
erca npm pacrnage amep womer. Tar, maupumep, B 1846 r. xomera,
OTKpBITAass YeHmICKHUM acTpoHoMOM DBussioli, pasgenuiace Ha ABe dac-
TH, ABIMKYLIMECH B HPOCTPAHCTBE 10 MAapaluieNbHBIM opbutaM. B onmo
U3 crefyolinx Bo3Bpailennit komMersi bmeasi k Coamnmy, B HosGpe
1872 r., BMecTo KoMmeTh Ha HeGe HAGNIONANOCH MHOMKECTBO METEODOB,
o6pa3oBaBIIuX HACTOAIIMA «3Be3fubiil Ae:kab». OueBnmHO, PO Melb-
TafilliX MEeTEeOPHBIX Tell, MOPOAMBIINX 3TO KPACHBOe HebeCHoe ABIe-
HHe, NpeXCTaBAd co0oil JacTHUb OKOHYATEIbHO PACHABHIErOCA KO-
METHOT(Q sIpa. '

C mpyroii croponbl, H3BeCTHH MeTeopHuie noToku. Tar massiBaoT
CKOILIEHUA MEeTeopHBIX Tes, ofpamatmuecs Bokpyr Conrnma mo cuib-
HO BBITAHYTBHIM OJIIHITUYCCKUM 0p6m'aM. BBI‘II/IOJIGHO, 4qTo OPGHTBI
MHOrHX METEOPHBIX IOTOKOB CXOIHHL C OPGHTaMH HN3BECTHBIX KOMET.
CretosaTestbHo, PacHajiasAch, KOMETHI OCTABIAIOT 3a o000 «mureitd»
H3 MHOMKeCTBA YaCTHIl, THHYHIUXCH BHOJL BCeil ee opOUTHI.

Ilocre okoHuaTeasHOr0 pacmaja KOMeTHl BelecTBO ee AApa IocTe-
NeHHO pacnupelesigercsa BAOAL opOuTH, 00pasysa HeYTO BPOJe HCIOIIEH-
ckoro «0y6muran,

ITpu Bcrpede 3emmm ¢ MeTeopnuiM TOTOKOM Ha Hele HaGmwmaerca
Gojlee wim MeHee MHTEHCHBHBIH «3Be3THBIA NOKObY. MeTeOPH KamyT-
¢A OpH 3TOM BHIIETAIOHIUMH M3 ofHOI TouKu Heba, HasbBaeMol

-
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paguanrom. Ha camom mene ux myta B atmocdepe TMOYTH Mapaiienn-
HBl U OHHM KajKyTCA CXOHAMUMHCH, KaK KeJe3HONOPOKHble DeabChl,
JUOIb BCIEACTBHE ABJICHNS NePCHEKTHBH. ’

. Emecyrouno s semuyio atmocepy BTOPramOTCA [HECATKH THICAT
TOHH TBEpAOT0 KOCMHYECKOro -BeifecTsa (MeTeopHTOB, METEOPHBIX T,
Koemuueckoii nuiin). Ob6mee ero kommuectso B ConBedHOH cucreme
ROIKHO OHITH MO3TOMY O4YeHb GOJNBIIHM.

Hecronbko cioB 0 HaGMIONEHHAX HCKYCCTBEHHLIX HEGECHBIX Tell,
TIaBHBIM 00pa30M MCKYCCTBEHHBIX CHYTHHKOB 3eMiIH.

B nacrosimee Bpema obmee aucio o6HEKTOB, BRHIBEEHHEIX Ha OKO-
nozeMHble OpOUTHL (MCKYCCTREHHBIX CHYTHUKOB JeMIH, MOCAGTHHX
CTyneHeii paKeT, 3aI{UTHBIX KOHYCOB H T. [.), OCTHTaeT HECKOABKHX
 7eicad. Ilosromy .KasRAEIl Beuep MOKHO HAGNIONATH Aa’Ke HEBOOPY-
JEHHBIM TIJIa30M IIOJNeT ONHOTO MJINM HECKOJNBKMX HCKYCCTBEHHBIX He-
Gecupix Ten. Exmucrsemnoe mpuemiiemoe BpeMa iuA mx Habmoge-
HUsf — cyMepEKH, Korfa ¢doH Heba yie AOCTATOYHO TeMeH, a CIYTHHK,
ocsemaemsiit ColHIleM, elle He ycIlesdl CKPHITbCA B KOHYCe 3eMHOH Te-
un. Bropouem, coyTHHKH, cHaGeHHBIe COOCTBEHHBIMH HCTOTHHKAMH
CBETAa, eCTECTBEHHO, MOTYT GbITh BUAHSLI B JI060f1 MOMEHT HOMY.

Osusxenne coyraukos mepassomepuo. IIpwuwna me toabko B He-
PABHOMEPHOCTH HX I0JeTa MO HIUIMNTHIECKON opbnTe, HO TIABHBIM 00-
Pa3oM B NMEPCHEKTHBHOM COKPAIleHHN OTPE3KOB MYTH, MPOXOAMMBIX 34
ofunaKoBble npoMeskytku Bpemenu. llogoGmo sToMy roes, usmaiera
KaRymuiica MeJJieHHO ABHYIIMMCH, CTPEMHTeNbHQ MPOHOCUTCH Mu-
MO Hac.

Wnorpa ypmaerca saMeTnTh u3MeHEHHE BHIUMOIl SIPKOCTH CHYTHH-
xa. Y 3TOro sBNEeHHA TaKKe fABe NPHIMHBI: BpallleHHe HelnapooGpas-
HOTO CIIyTHHKA BOKpYr ocu_u ddpdert dasn (Bean cny'mmc Kar Jly-
Ha, Ipu ABMWKeHUH GbicTpo meHAer dassi!).

Xopomo 3Has 3Be3gHOe He(GO, MOMHO, HAOTOAAA CIYTHHK BU3Y-
ambio minm ¢ororpadupys, B HEKOTOPHIX CIydYasX OKa3aTh IIOMOINb
nayre, O mpocreifuminx M0O6HTENBCKEX HACHIOAEHHAX MCKYCCTBEHHBIX
COYTHHKOB 3eMJH HAIHCAHHL [Be Xopoulume KHHTH *), K KOTOprM MBI
I ajpecyeM HHTEPECYIOIIHXCH 3THM BOIIPOCOM.

IlosmaxomMumcs Tenepn unoapobuee c¢ Jlymoil,— cammbim 6111131(1/11\1
x 3emye HeGECHBIM TEJIOM.

*y Kannar C. A, Hak ysugers, ycasimate u cortorpadnposats uc-
ryceTsennsre cmytHARM 3emam.— M.: @uamarrna, 1958; Acramosma M. C.
n Kanaan C. A, Busyamwabie HaGAONeHHA HCKYCCTBEHHBIX CIIYTHHKOR
Beman.— M.: Tocrexusgar, 1957. Hmcrpykmmio no mabaogeruio JHC3 Moikuo
HAWTH Taiie B KH.. AcTpoHOoMHueckH# KaneHAaps. IloctosHmas uacTh.— M.:
Hayxa, 1973. ’ :
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[NEPBBI1 YPOK CEJIEHOTPA®UN

3amonro o mepBHIX TedecKonmmieckux HaGmoaenuit Jlymnt HekoTO-

* pele npesBHHe (MA0CODH BHICKA3aaM, XOTA M yMO3pUTelbHbIe, HO BOP-

“Hble N0 cymlecTBY cyxpaenns o ee npupopne. Pamec, Amaxcmmampp,
Amnaxcarop m IMIeJIOKT YBEPEeHHO YTBepHIaNm, |TO XoJloaHOe cepes-
puctoe cusnne JIynsl — He coGCTBERHOE ee cBeYeHMe, a OTPAKeHHENT

€0 CONHEeUHBl cBer. [[pyrue JpeBHHe MEBICAHTENH, KaKk HANpHUMeEp,

Apucrorens, nonaranm, 4ro JlyHa — HeIIoxoe 3epKalio, a WATHA Ha
€e TOBePXHOCTH — OTPa’KeHHe 3eMHBIX MOped H MaTepHUKOB.

Hugarop u ero yyeHMKU cMeJIO 3aABIANH, UTO «JIyHA €CThH 3eMIA,
nofio6Han o0uTaeMoil HaMmmM, HO ¢ TOH pasHuIeil, YT0 OHa HaceleHa
. 3KUBOTHRIMH TOpasfo OGONBITUMHM M [epPeBLAMHU TrOPA3A0 JYYIIEMHY,
a Ilpowx Gei1 yBepen, uto Ha JIyHe «BO3BHIHMIRIOTCA MHOTOYHCICHHBIO
rophI 1 MOMEHIAeTCA GOMBIIOE KOXMIECTBO ropofios u kuaumpy. Cuecs
uucreiimei (anTasuy ¥ yAAYHOro NPOBUEHHSA MOMHO HAfiTh B ApY-
TEX CYKAEHNAX ApeBHUX O JiyHe.

3aponenne cenemorpaduu *) cBA3BIBAIOT OGHIYHO ¢ TEPBHIME Te-
Jeckonmyeckumu nabmogenmamn lamunes. B namatable aag scero
wesoBeuecTsa aBrycroBckme mounm 1609 r. Tammreii pmepesie yBmHpesx
ayHeHe ropbl. B «3Beagmom Becthuke», omy0amKOBAHHOM BEAMKNM
ATAIBARCKUM YYEHBIM, NOMEINEHO NATH PUCYHKOB JIyHBI, ofun H3 Ko-
Topeix neped Bamn (pme. 76). 3ameTam Bo mabeskanve MyTaHMIE, 9TO
HA 9TOM DUCYHKe KPYI, BHYTPH KOTOPOTO BHJHBI JYHHBI® IOpHI, 9TO
He JYHHBIN [UCK, & Kpafl IONA 3PeRAA TANHIEeBCKOTO TeJECKOHa,

«MB1 npuin ® sawintogennto,— nucax lamnmeit,— 910 moBepx-
mocTh JIyHN He rmagkas, m He POBlias, U He B coBepmeHcTBe cdepi-
uecKasg, KAk MHoJarajl B OTHOIIEHWH ee. Lelblii JernoH ¢uaocedos,
a, HANPOTHB, HePOBHAsA, IIEPOXOBATAs, UCHEUIPEHHAA YrAyOIeHHAME
U BO3BHIIEHHOCTAMEY. :

Mo-suanmomy, Tammneit momaran, uro Ha JlyHe MOTyT CyIIeCTBO-
BaTh MOPA W OKEamsl B 3eMHOM CMBICJe 3THX CJa0B. Bo BeAKOM ciuy-
4ae, co speMen Ianmnes reMubie narea Ha JlyHe cranm naskBaTh Mo-
PAME, a caMoe KpyHHoe w3 Hux oxkeanoM. M xors moske BHIACHH-
Joch, 9to na JlyHe mer HE wamau BOjBL, TPAAHLMS COXPaHHUIACH O HA-
. muX fuelt m Hamaa cebe BHIpaKeHWe B HAMMEHOBAHMAX o0pasoBamuit
Ha HEBHOMMOM ¢ 3eMiM HoJyIlapuu JIyHm (Mope Mockssi),

B 1619 r. II. Hleitnep, u3sectHslii onnodent I'agmies B UX cumope
0 Npupoie CONHEYHHIX NATEH, ONYyGJAMKOBAJI JYHHYI Kapry Auamer-
poM oxomo 10 cM, HA KOTOPOl HEKOTOpHe JeTajh JYHHOro peibeda
uzobpaskensl Jocratoudo Toguo. llocie atoro Mmorme HadmomaTenn
Gosee MAM MeHee YHAYHO 3aPUCOBBIBAIH .OTHENLHbIE YIACTHU JYHHOH
nosepxHoctH, Ho Jaump fmy Desemaio, 3HAMEHHTOMY ACTDOHOMY U3
Tnambcka, B 1647 r. ynamoce cuenarn ciefylomuil CyNeCTBeRHEL

BKIag B cedeHorpaduio. Mamaumas um mmra Tak H Ha3KBaJIACH

*) Cenemorpagma — otpacas acTpeusukn, mua3ydaomas peaned 'n npu-
poAY JNYHEOA HOBCPXBROCTH, :



«Cenenorpadun, umu onucaume Jlynu». B meii anrop momectna cof-
cTBeHHBIe PHCYHKH JIyHbl mpu HaGMiofeHuAX B TeNECKOIl, HpyHeM RO
nsbemanne omuGox I'eBeanit caM rpaBUpOBaJ Te MeJHbIe IJIACTHHKM,
¢ KOTODHIX IedaTajuch Buibl JIynsl B pasubX ee dasax. :

Tesenuo ¥ ero COBPeMeHHMKAM NPHXOAMIOCH paboTaTh € «OITH-
YeCKHMH HHO3ABPaMU» — 04eHb  JUIHNHOPOKYCHBIMH TeJlgCROmaMy,

Puc. 76. OxnH 13 FaJILICEBCKIX pHCYRKOB JIyHEL

o6bexTHBB KoTOpEIX (Muamerpom 15—20 cM) cocTosn U3 ONHON JUH-
3pl. Takag TPOMO3JKasg KOHCTPYKIUS MMeJa IleJbl0 yMEeHBIUNTH XpO-
MaTHYeCKY0 abeppanuio, Ho XOTA Tedeckon I'epenus MMel B JIHHY
mourn 50 metpos (!), nzobpaskeHNA OH AaBal CKBepHbIE, H JIYHHbBIC
KapThl IIaHBCKOTO ACTPOHOMA He OTIMYAINCH HA TOYHOCTLIO, HE HOI-
pobuoctsAMH B #300pasKeHNu aeraJei.

Teym He MeHee werhipe rofga cmycts, B 1651 r. uranbanckmii act-
posoM-neayut [, Puudonm noie;Kui HAYaN0 HOMEHRIATYPE OTAEJDh-
HBIX JyHHBIX ofpasosanuii. Ha cocrasmennoil mm xapre Jlynnt moaru
ABYMCTAM AeTaNAM OBLIM IPHCBOEHH HAWMEHOBAHHA. Eume Desennii
Ha3Baj] HEKOTOpHe JyYHHBe TOpHBle Nemn ANeHHAHAMH, Anrnamu,
Kaskasom, Hapmaramu. Puugoin npofoKui Ty <«3eMHYIO) aHAIO-
TMIO UL APYTHX JYHHBIX rop. Kpynmefiniee ns TeMHEIX JYHHBIX MATEH
Gsito Rassamo mM Okeanom Bypb, a ocranbHble TeMHbIe NATHA TOJAY-
YA [PON3BONBHEIE, NOAYAC POMAHTHYECKMEe HAMMEHOBAHAA, He MMe-
jolme Hudero obiero ¢ (PuanIeckoi npupojoil 3THX 00BHEKTOB (ma-
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npumep, Mope Jlompeii, Oaepo Cnosupennit, 3anus Pagyru, Boxore
Tymanos u 1. n.). B nauMénosanun JyHEBIX Kparepos Pauwonm mupo-
ABUJl ABHYI0 TeHAeHIHo3HocTb, OrpoMmslil JYHHBIH KpaTtep ObLT Ha3-
Ban Hunasumem B wecrh cobpara-mesymta, umMa lamwied MoXy9ua He-
Goanmoil Kpartep nomepeanuxkoM 16 1M, a g yBexoBedeHHA MAMATH
Jiropnano Bpyno y Puudonn u BoBCe He HALLIOCH HM OTHOTO OG'HEK-
Ta. XOTA MHOFHE KPaTepsl HOJYYHIN MMeHA M3BeCTHRIX YYeHBIX H (pu-
aocodor (Apxumen, IlnaTon u ap.), HekoTopsiM U3 KparepoB Puuaosiu
NPUCBOMJ . MMERA HUYEM HE 3aMevaTe/IbHEIX JYXOBHBIX 000 M 9TH
HAHMEHOBAHMA, K CO’KAJEHHKIO, COXPAHMAUCH A0 HANIMX HEMH.

B 1830—1837 rr. gBa meyroMmMeix maGmomarens JIymsl u Iuaner
Bep u Meanep onyGJruhOBann GoapuIyo (Imame'rpom HOYTH B MeTp)
xapry Jlymsl, na Koropoit ormeueno 7735 meraneii. Ona cocrapmia se-
Xy B ucropun cesesorpadum, uo yme B 1878 r. mpyroii memenukumit
acrponom 0. IIMuar BeimycTun kapry, comepsxamyio 32 856 mera-
Jeil. ITa Kapra — Beicllee JOCTHKEHOE, MONYyUeHHOe ¢ THOMOINLIO BH~
syanbubix HaGmiofenuil. Muorme gecATmiIeTHA 0HA CYMTANACDH Jydinei
M YCIeNIHO COMEePHHYANa ¢ NEePBBIMEA JIyHHBIMH (OTOCHUMKAMH,

B 1897 r. Ilapumcexas oGcepsaTopua BIepBble H3alia GONLIIOMH
doroaraac Jlynsl, a ceMb JeT CHycTA aHAJOrHYHBI araac GeLI omyG- -
JIIKOBAH M3BECTHBHIM aMepuUKaHCKAM acTpoHoMmoM B. Tlmrrepurrom.
B nacrosmiee mpema Hamayumum cunrtaerca dororpaduveckuil ariac
Jyunt, uagapnsiit 8 CIHA 8 1960 r. M. Hoifinepom. Om comepsnt
280 rapr 44 yuacrros Jlyusl, mpudeM ayHHbie 00BEKTHl CHATHL B pa3-
HBIX YCJAOBHAX OCBEUICHHA, YTO TO3BOJAET BCECTOPOHHE IPEICTABHTH
cefe crTpoeHHe KasKmoro JyHHOro o0berta. MacmiTaGel CHEMKOB TaKo-
'BBI, 4TO HA HHX XOPOHIO PA3NHYMMB [AETANH ¢ MOMEePEYHUKOM He Me-
Hee 800 Merpos. ATOT aTaac UEHEH He TOJLKO [JIA HABEMHBIX HCCIeI0-
Banmit Jlynbi, HO M npu uayvennn JIyHsI cpefcTBaMi KOCMOHABTHKM.

Oxrabpe 1859 r. cram sHaMeHaTeNbHOII Bexoil B NCTOPUH cejieHo-
rpaguu. CoBercras asromMatHueckas craunusa «Jlyma-3» Buepshie
cororpadupoBata oGpaTHOe, HeBUAUMOe ¢ 3emnu TMonyniapue Jlyusr.
Top cuyers Axamemuss mayr CCCP magana «Arinac ofpartnoii cropo-
uwl Jlynsi», comepmamuit onucauue nourn 500 muxorma nureMm He Ha-
6mopasmuxca o6bexToB. B cenenorpaduueckoil HoMeHKIAaType IOABH-
mguck Hophie MopA (Mocksnl, MeuTsl) u xpatepsi, HasBalibe WMeHa-
Mu pycckux u sapyGemusix yuennx. Dororpaduposanne obGparTHoil
cTopoHs! JIyHBI M03Ke GBLIO BHIOJHEHO M aMePUKAHCKUMIL aBTOMATH-
YeCKUMIL CTAHIIUAMM,

CoppeMennble KpynnoMacuitaGusie KkapTel JIymel copepssar Muo-
sKecTBO Meanmx Aeraneit, Taxue mogpoGHEIE KapThl acTPOHOMY-TIOOH-
TEeJI0, CCTEeCTBEIIHO, HEe HYHHBIL. I/I‘X HCITOJII)3y10T OJIA CHenuajbubIX HA-
seMIBIX HcchaefoBanuii JIyusl, a Takke npu mocelike Ha JIyHy aBro-
MaTMuecKIX cramuuii u KocMmouapros. Hamia szajgasa HecpaBHmMO
cKpoMHee — TO3HAKOMHTHCA ¢ HanGoinee KPYHHBIMU U 4eM-THGO 1IpH-
MeyareJgblbIMH O0BbeKTaMM JYHHOTO MHPA, JOCTYNHBIMH IJIA HalII0-
nenuit 8 weGouabiane tejaeckonsl. Haunem iie MBI ¢ TOro, YT0 BHAHO HA
“JlyHe HeBoOpy’eHHBIM TIJia3oM u B GuHORAL (puc. 77 m 78).
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M3zo6paskenne JIyns Ha Kapre mpaMoe, TO eCTh COOTBETCTBYIOIIEe
TOMY, 9T0 BUJUT HEBOODPY:KeHHBIH IiIa3 — BBEPXY CeBepHHIH HOIOC
Jlyasl, BEH3Y — 10ACHBI. ’ )

Or Oxeama Bypr (21) x wory mnpocTmpalorca XBa 3ajmBa, BIpO-
yeM, CUMTAKINHECA CAMOCTOATEIbHMME MopaMmu. Jlesoe m3 mmux (24)
uaseiBaercs Mopem Buaaskmoctu, npasoe (23) — Mopem OGmaxos.

Puc. 77. ®ororpaditsg nomanoit JIyner.

B npasoit csoeit wactu Oxean Byprs nMeer gsa saampa — 3anus 3Host
(15) n 3axus Cpepuunsit, Ilepssiit u3 Hux gepes Mope Ilapos (14)
coepmasaerca ¢ Mopem Slcrocrn (10), ‘

Mesxay Oxeamom Byps m Mopem [ospeit (19) Her werkoii rpa-
Bunel. Ha cepMie nonmoit Jlynsr sumna, ofHaKO, CBeT/iamg «MaTepH-'
K0BasA» 00JacTh, KOTOpasg 9aCTHYHO BBIIONHAET POJIb «BOJOPABHENAr.
Ha cesepe B nesom yray Oxeana Byps Bugen 3amns Pocer (22), cmbi-
. Kalomumil 3T0oT oKeaH ¢ MIuHHEM u yskmM Mopem Xoxoma (13).

B ceseproit wactn Mopa Homzeir (19) yerxko BHaenserca HeGOIb-
mrojt sanmp Pamyrm (20), a cmpasa, ma rpanune ¢ Mopem flemoctu
(10), Goraras ¢amrasus Puudonm pasmectmna msa «Goxoray — I'mi-
aoe (17) u Tymamnoe (18)*). Mesxny Mopem fcmocrn (10) m Mopex

*) Hime pemenneM MesAyHapORHOr0 ACTPOHOMHYECKOrO C0103& (MAC)
€ NYHEHEIX Rapr y6paHbl Bce «Golora’, W COOTBETCTBYIOHMIME MM MECTHOCTH HA
JIyHe He uMeI0T 0co0HX HamMeHOBaBHiL.
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Xonopa (13) pacmonosensl Asa JYHHHIX «03epa», KOTOPhIe, BIPOUYEM,
MOHO ObII0 GBI CUMTATH CIIPOIMBOM» MeKAy ABYMA Mopamiu. Jlesoe
‘u3 umx HaanBaerca Qaepom Cnoannenun (12), mnpasoe — o3zepom
Cwmepru (11). :

Hpumeikaiomee k Mopio fAcmocru aymnmoe Mope CrnoxoiicTersn
{7) uMmeer ABa OTBEeTBIEHWA, CIMTAIIAXCA CAMOCTOATENLHBIMA MOPS-
MH: npaBoe, HokpymnHee,— 310 Mope WsoGmmusa (6), mmnee, mMenn-
mee no pasmepam,— Mope Hexrapa (9). B cesepo-BocTroumoit uactm

.
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Puc. 78. Kapra mopeii JIynst (u3obpaskeniie mpsaMmoe). .

.Mopsa Crnoxo#ictang (7) Pauvonan anenm{ Connoe Boxoro (8) — me-
OonblIoil ydacTok, Gojlee TeMHBII, 9eM OCHOBHBEIE MaTepHKOBHIe 00-
aactn Jlynsi, mo Gollee CBeTJEL, YeM KPyHHBIe JYHHBIE MOpSL.

‘Mope HKpusncos (4) n1060mBITHO YETKOCTLIO OdYepTAHHH M OKPYr-
a0t opmoit. HecpaBHeHHO MeHee WeTHH - OYeHb MajJeHLKHE, TPYAHO
pasimanMsle Mopsa, Haxopauiueca ioxuee Mopa Hpmamcos. Onmno una
aTHX Mopeli-kpomier HaseBaercs Mopem Boam (5-A), mpyroe — Mo-
pex Ilennt (5-B).

Mo xpasm JIyust ¢ TPYAoM pasiMuEMBI, Aa-M TO He Beerfa, JyH-
HEle MOpf, NPOJOJIKAIOIIMECS B HeBUAUMOoe ¢ 3eMim mojymapme Jly-
net. Takoss Mope I'ymGonnara (1), Mope Hosoe (26), Mope Kpae-
BOE E2),) Mope Cwmura (25), Mope IOsxmoe (3) u Mope Boctou-
Hoe (27). ‘
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3naromcrso ¢ JIyHoit mafo HawmHaTh ¢ NoxpoGHOro nayuenna (He-
BOOPYHEHHBEIM TJa30M M B GMHOKIB) He TOJbLKO BCEX HMePeMHCIeHHBIX
Bbillle JYHHBIX MOpEil ¢ MX saamBaMu, HO H ¢ obmero o63opa Mare-
puKOBBIX ofnacreil Jlynst, cocpeROTOYEHABIX TIABHLIM 06PA30M B I0HI~
10if gacTH BHAUMoOTO JymHoro aucka (pue. 79). Hecomuenno, 4ro npu
HabmofieHuAx, B GUHOKIL o6paTuT Ha ceGA BHHMaHMe APKAN, KpPyIi-
nbiit kparep TuXo, 0T KOTOPOro BO BCe CTOPOHBI PACXONATCHA CBETIABIC
ayan. CxofcTBo 9Toil KapTHHEBI ¢ IIOJAIOCOM, OT KOTOPOro Ha miobyce
BO BCe CTOPOHBI PasberaloTCA MepHAHAHBI, KAJKETCA CTONL GONLUIINM,
YTO aBTOPY JTHX CTPOK HE Pa3 HPHXOMIIOCH BBICAYWIWBATH BOMPOC,
He apigerca au Kparep Tuxo ogauM ns ayuHsx nomocos? Ha camom
Jielle CXOACTBO TYT YMCTO BHEIDHee M IOKHBIA nomoc JIyHBL oTcrout
or kpatepa Tuxo ma coTHE KHIOMETpOB.

Ilpemme weM npHCTYNHT, K Tedeckonmuecknm unabmopenuam Jly-
Hbl, T03HAKOMHMCA ¢ HEKOTOPHIMM TEePMHHAMH, YTBEPAMBIIUMHCH B
COBpEeMeHHOI celeHOrpaduu.

lopubie xpe6GrTel ¥ ropHBIE IEIN HA JIyHe BHEIIHe BIIOJHE CXOMit
¢ anajormuubiMu Qopmamu semuoro peiabeda. B mexoropsix caywgasx
OHH XOPOILIO COXPAHMIHCh, B JAPYTHX CIYyYaAX HAOMIOFAIOTCH MOy
paspyuieHnsie n «cMmArdeHnsie» Gopmbl. Xorsa Jlyma, no-sugumomy,
nuiorga He oGnamaina atmocdepoil H rufpocgepoit B 3eMHOM CMEBICHE
9THX CJIOB, TeM He MeHee 9pO3IA, T. €. paspylieHne JYHHOTO pelbe-
¢a, TNPOMCXOANT 34 CYeT PA3HBIX MPUYHH. Bumecto paspymmrennusix
BO3JIEHCTBRIL BOABI M BeTpa JYHHBIE 1OPO/Bl TPECKAIOTCA U M3MeNbYa-
JOTCH IPH PESKUX KoleGanuax. remmepatyps (ma Jlyne maem +120°C,
1nous0 —150°C), MeTeOpUTHBIX yHApax, MOYTH HeNpepHIBHOI 60M6ap-
JUMPOBKe IIOBEPXHOCTH MereopuTamu. Paspymiaer moBepxHocTh JIyHSI,
X0TH U Me[JIeHHO, KOPHYCKYJAAPHOe M KOPOTKOBOJIHOBOE M3JIydemnue
CoxHua, a B npomioM (M oT9acTH, BO3MOMKHO, B HacTosileMm) B (op-
MUPOBAHHH JYHHOH NHOBePXHOCTH NPHHHMAJN YydYacTHe BHYTDeHHHC
ciutel, Bynxanusm na Jlyme rorga-to, cyss 1o BceMy, OTIHYAICA OT-
poMnoii Mompilo. O0uibHble M3BePMeHUA JABHL, 3aTOINIABIICH OrpoM-
nble OPOCTPAHCTBA JYHHOH IIOBEPXHOCTH, CHIbHEMIINE H3BePKeHIT
JYHHBIX BYJKALOB, CONPOBOKAAIINZECH DPA3NUYHBIMA TERTOHUTECKH-
MU HpPOLECCaMH Pa3Hoil MOIMHOCTH,— BCE 3TO MHOIO pa3 MeHAI0
phenrHH o6muk JIyHEL, M caegsl GbLIBIX KATAKIN3MOB HETHO -BHIHLI
¥e TOJBKO HA JYIHBIX TOPHBIX lIelAX, HO N HAa APYTHX ti)opmax Ny
noro peaseda (puc. 80).

Xapakrepueiilmag 0coGeHHOCTh TOCTeHET0 — obuHe Rom,ueoG—
PasHBIX TOp, CPeilu KOTOPHIX [0 HENABHEIO BPEeMEHH BBIACNANK TpI
THITQ o6pa3013amm Cunranock, 9TO JYHHBIH MUPK — BTO KOJIBIEBOiT
ropHBIil xpefeT, HA3EIBAEMEIl BAIOM, KOTODELT OrpaHHYNBAET TAANKRYIO
JIOJHHY — OHO I{HPKa. Boyrpu MHOTHX O#PKOB JHO CTOJb He TEMHOE,
xak u ayaasie mopsa. C gpyroit CTOPOHBI, HEKOTOPbIE U3 JTYHHBIX Mopeit
(nanpumep, Mope Kpusucos) oxaiiMieHBl TOpHBIMEH XpeGTaMd M Iio-
TOMYy HANOMHOHAIT HCIOJUHCKHe UAPKH. Bo3Mo#HO, 4TO0 3TO BHEII-
Hee CXOHCTBO O0GBACHAETCA OOIHOCTHIO nponcxomnemm H TeX ! Japy-
Tux 00'BEKTOB,
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B orimume or HUPKOB, JYHHHMH KpaTepaMH Ha3blBald Te KOAb-
_1leBBie TOPHI, HA /{HE KOTOPHIX BO3BHINAETCSH OCTPOKOHEYHAA LEHTPAIE-
Haf TOPKa, MHOI{A MMEIoIas HeCKOJNbKo BepmuH. BoszmoskHo, uro ne-
KOTOphie M3 3THX TOPOK — HACTOAINME JIYHHH® BYJKAHB, KOIrAa-TO

Puc. 80. Tanwansiit aynusiii peaved (oGracth BOIN3H r(paTépa Haasuir).

" BechbMa AKTHBHBIE, a HEINe, KaKk IpaBuio, ceGA HI4IeM He IPOABIAW-
mue. J{HO JTYHHBIX KpaTepoB, B OTIHMYHE OT [HA OUPKOB, TEMHBIM He
GriBaeT, a HHOrNA Jjasie MOKPHITO BelllecTBOM, Goliee CBETJBIM, YeM IIO-
BePXHOCTH OGBITHBIX JYHHBIX MAaTEPHKOB. .
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Haxonen, xpaTepouscoM Win népoil CeNEHONOTH HABIBATIH YIayls-
JAeHusA JAUAMETPOM B HECKOJbLKO KIJIOMETPOB M MeHee ¢ BOTHYTHIM
JIHOM. B

Hiine ara yeaosuas Kaaccudukanus NMPH3HAHA yeTapeBlleil m nce
JYHHBIe KoJblieBsie (popmbi penneda, 11e3aBUCHMO OT HX Pa3Mepos,
MMEHYIOT JYHHBIMH Kparepamu. B page paiionos Jlywn, ocoGerno Ha
o0bparHOii ee cropoHe, HaGmIOAAOTCA JHHEIHO BBITAHYTHIE, Kalk OB
MaHN3AHHBIe Ha HEBUAHMYI0 HNMTh LEIOYKH KpAaTepos, HepefKko Baa-
MMHO NepeKpHBalINuX JApyr Apyra. JlimmEa Takmx nenovexk HHOTIA
BechbMa 3HAYHTENbHA (MHOIHE COTHH KHIOMETDOB). _

KK monoskurenbHbIM, BHINYKALIM dopMaM pedbeda crefyer oTHeCTH
nyuusie nuku, UX BeMHOro M OHU KaMKYTCA UBOANPOBAHHBIMU OCTPO-
KONEYHBIMH BepIIMHAMH, BHIEIAOIIMMUCA Ha PABHUHHOM JHE KaKoro-
HaOyAb JYHHOTO MOpA. BHemHOCTH 3TuUX 00HeKroB o0OMaHYABA — Ha
caMoM flelle ONM He TAK BBICOKM M OCTPOKOHEYHHB!, KAKHUMH BEIIVIANAT
¢ 3emun. s

OrpuruaTensusie, BOrHYTHie $OpMBI JyHHOro peiabeda 3a9actyio
BielIHe HAIOMMHAIOT TPEIMIMHHI B BhicoxXiueil ramHe. llporsameHHOCTH
HEKOTOPHIX M3 JIYHHBIX TPEWUH H3MEPAeTCA COTHAMH KHIOMETPOB,
a ray6uHA M UIMPHHA — COTHAMA MeTpoB. Bopos3det, B oramume ot
TpeuiuH, ofJIafalT MeHee KPYTHIMI CIJIOHAMH N Gojlee MIOCKHM JHOM.
IHupuna nx o6bITHO M3MEPASTCA HECKONBKUMH KmiIoMeTpaMu. Paame-
psl 1 dopmul Goposn K Tpeuwud BecbMa pasHoolGpasnpl. H aTomy e
THHY oﬁpaaonalmﬁ cleyer OTHeCTH JYHHBle 004UHbL, emie Gojee
mupoxue, yeM GOpO3ABI, W TaKKe XapPaKTepHble CPABHUTENBHO IUIOC-
KHM J{HOM. ' " '

Cpersaple Jyulr pacXoflATCH BeepoM He TOJLKO oT Kpartepa Tuxo,
_HO W OT MHOTHX ApPYrHX JyHHBIX Kparepos. llpupoga stux oGpasosa-
nnit 6pl1a PACKpBITA JHINB CPEJCTBAMH KOCMOHABTHKM, 0 UeM Gyaer
PaccKasano Hinke.

Ha mosepxHOocTH HekoTopwlx Mopeit (manpumep, Mopa flemoctn)
npu 61aroOpHATIOM OCBelleHUH HAGIIOJAIOTCA MOJIOrHe, JINHHbIE BO3-
BHINeHUA, UMeRyeMble 6aiamy. 1lpu s3HaYNTENBHON NPOTAMKEHHOCTIL
BBICOTA BAJOB HeBeJNKa I BpAf ju upesocxoaut 1—2 kKmiomerpa.

TaxoBnl riaBHBle (opMBHI JYHHOTO pesbeda, IPEABAPUTEILHBIM
8HAKOMCTBOM ¢ KOTODBIMH MBI W 3aKOHYNM IIepPBHII YPOK CeJeHO-
rpadmumn.



JIYHHEIE TJIOBYCHI, KAPTHI 1 ATJIACBI

Ha ypokax reorpadum NPHXOAUTCA IOJB30BATLCA TIOOYCOM,
atiacom u Kapramu. Ilpm uayuenuu Jlynsi, Toumee, ee romorpaduu,
nocofusl aHaJOTHYHBI,— CYNIECTBYIOT JIyHHbie TIJI00yCHl, aTiachl M
kaptel. HeGonbioii y4eGubli ri0dyc JIyHBI MOMKHO.HOCTATH B Mara-
3MHAX HAIMATUBIX [OCOOMI A cpefHeit mxoas. [laa obmero
DpeBAPUTEIbAON0 3HAKOMCTBA C JYHHOH MOBEPXHOCTBIO 3TO IOCO-
6ue BHONNE MOIXOIALNEe — Ha IMIKOJILHOM JYHHOM raofyce BBl Haii-
JeTe riaBHeiiine JYHHBle MOPA M KpaTepsl, IpuyeM He TONBKO Ha
puguMoM ¢ 3emin moxymapuu Jlymel, Ho u Ha ofparHOil ee I0JO-
pune, O6paTute BHNMaHKe Ha HepaBHOMepHOe pacIpefelleHHe «Ma-
TEPUKOB» W «MOpei»: Ha BuiumoM ¢ 3emum monymapuu JIymet mpe-
061aaloT . «<MOpA», Ha HeBHAHMOM — «cyma». YeM BhI3BaHA 3Ta
acnMMeTpusA, TIOKa He ACHO, HO, BO3MOJKHO, B 3TOM KaK-TO 3aMeIlaHO
npuaMBLoe JfeiicTBHe 3eMJH Ha Hall ecTeCTBeHHBIN CHYTHHK.

JlroGonpITHO yBHIETh Ha riobyce, Tak cKasaThb, andac, HEKOTOPbIE
kpaesble Mopa Jlyuel. Hampumep, xaskymeeca npu HaGropgeHusx
¢ Semuu smmnnTmuasiM  Mope Kpusuco na camoMm pgene limeer

*oxpyraywo ¢opmy. Heratn, pagom ¢ HEM BH HaifieTe MajeHbloe,
nroxo suaumoe ¢ Jemaum Mope 3menm. MHTepecHO TawKe OCMOTDETH
OKOJIONOJAPHBle 30HH JIyHbl, CHIBHO HCKaKeHHble (nm3-3a Heya4HOH
Ads pabmogatena mpoexmuu) npu naGaofeHuax ¢ 3eman. BooGime,
riaBHAs 1eHHOCTH JYHHOTO riio0yca sakioodaercs, MORaNyi, AMeHHO
B TOM, 9r0 Ha HeM (B omIMYMe OT JNYHHBIX KapT) XOpOmIO BHHEIL
McTHiEbie (HOPMBI JTYHHBIX 06pa3oBaHMil. :

Ha nynwom rioGyce HameceHa KOOpAHHATHAA CETKA, aHAIOIHWI-
nasa reorpaguueckoit. Ock JayHHOrO raodyca msobpaskaer oCh BpaIne-
nnsa JIyBel, a TOYKM, B KOTOPHIX OHA MepeceKaeT IOBEPXHOCTb IJIO-
Oyca,— aT0 IyHHBIe IOJNIOCH: CEeBEPHBI — HaBepXy, MOJKHBII — BHH-
ay. Haiigure ma rioGyce JAyHHBI 2KBaTOp, JYyHHBIe HapajlielH. M
mepumnaupl, O6paTuTe BHMMaHWe Ha YMCIA, YKA3aHHEIE HA DKBATOPe
H HAYANLEOM MepHJMaHe — OTO JYHHbIE, WU, KAK MX HA3LIBAIOT,
cesenorpaduueckue KOOpPIIMHATEL

- Cenmenorpagudecroil muporoil § laspiBaeTca yrol MeRAy paga-
ycoM, TpOBeJeHHBIM 13 HeHTpa JIyHHI B JaHHYI TOUKY JIyHHOMN
HOBEPXHOCTH, M ILIOCKOCTHIO JIyHHOro skBaropa. H cesepy or sxBa-
Topa LIMPOTa CUMTAETCA IOJOKUTEJNbHOH, Ha3blBaeTcA CeBepHOil
oGoznavaerca Gyxsoit N.

3aMernM, UTO ceBepHBIM HaseiBaeTcH mnoxymapue JIymsr, ofpa-
menHoe k llonapmoit 3sesge. K ory or skBaTtopa IIupoTa C4HUTa-
ercsA OTPUIATeNbHOl, I0KHON u-o6o3Havaerca Gyxsoit S.

Ha 3emile Had9aJbHEIM MEPUAMAHOM CYHTAOTCA TOT, KOTODHIII
npoxonur vepes I'pHHBUYCKYI AacTPOHOMHYECKYIO 06CepBATOPLIO
(8 Anramn). Ha Jlyse poas I'pumBuucKoit o6cepBaTopHMH BHIIOJNIIA-
et neGoxbmioft mymusi kpatep Mécrumr. A, pacionoskeHHBIR IouTH
B CAMOM IeHTpe BUAMMOro JYHHOTO IMMCKA M XOPOINO Pa3THINMBIiL
npun molom ocemeunn., TouHee, HAUaJBHBIA JYHHBIH MepuJEaH
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6130k K Kpatepy Méctumr A, HO TOUHOe TOMOKEHHE 3TOTO MEpH-
Ji1aHa OupeJesIAeTCA CIAOMHON Teopuedr npmmenusn JIyHsL
Cenenorpadnueckoffi oaroToil A HasplBaeTCH Yrod Mexpgy ILIo-
CKOCTHI0 HAYAIBLHOIO MepHAHaHa H IUIOCKOCTHIO MEPHAMAHA NAaHHOro
NYHKTA JYHHOH INOBEPXHOCTH. Hoxrora cumraercs mnodomuTeNHHOI
B BOCTOYHOi 4YaCTH JYHHOrO HUCKA, TO €CTh B cropory Mops Hpz-
sucos (ormesaerca Oyksoit E) um orpuuatennHoit k 3amagy or Ha-
9aJILHOTO MepHuAuaHa, TO ecTh B cropony Oxeana Bypn (ormeuaercs
Gyxsoit- W),
Takas * opmeHTamus BBefeHA CPABHUTEJILHO HENaBHO pelieHHeM
Memnynapomioro acrpoHoMuyecroro cowsa (MAC). Jlo aroro
BOCTOYHAS ¥ 3AHAJHAH OpH-
eHTAHUA HAa JYHHOM MHCKe
. 6paiacs 1O OTHOMICHHIO K
/7 - 3eMHBIM CTOPOHAM TOPU30H-
% ta. Cremsl ee coxpaumanch
AL L L) S, M CerofHs — Bocrtounoe Mo-
= pe, HA3BAHHOE TAK MO IPEK-
A== -4 Hell - opWeHTamWy,  HuIHe
—f==F—[_jjy oKasamocb Ha 3amagHOM
4 * Kpaio aymmoro aumcka. Ho-
§‘ Basg CHCTeMa OpMEeHTAlUK

AN BIIOJIHE AHAJOTHYHA pacio-
? JIO3KEHNI0 CTOPOH TOPU30HTA
Jrm o il : HA 3eMHOM HIape.

Ilpesxne -uem mepeiiTi
'K pacCMOTDPEHHI0 JYHHBIX
KAPT M aTXacos, MOHmpobYyii-
_ Te HAa JIyHHOM Tiaobyce oI-
Puc. 81. Cxema mocTpocmma oprorpadmue- pefelutdb  prOIHKeHHBIO
ckoii npoexuun noxycdepsr. ceqenorpadrueckne Koopau-
HAThl HECKOJIBKHX 38METHBIX
o0pexToB (manpumep, KpaTepos Honepmm, Tuxo, Iaaton u ap.).
Jlyanpie KapTH 4acTo BHINOAHAIOT B oprorpadmdeckoii *) mpoex-
muz  (pue. 81). Oma mnomysaerci B TOM cIydIae, eciAm INIOCKOCTh
KapTH NepHeRIHKYISApPHA K IUIOCKOCTH HAYANbHOTO JYHHOTO MepH-
mnana. Torpa, onycrms u3 pgamHoOil JyHHOH neTaNu NepHeHTHKYIAP
Ha IUIOCKOCTH JYHMHOH KapTHl, MOMKHO MONY4HTh, H3obpaskenne 3TOi
Aerann Ha kapre. Herpymso coobpasuts, uto mpm oprorpadudeckoit
npoexmuy HauboJbIIeMy MCKRAYKEHWIO IOJBEPTalOTCH KPAaeBhle SOHEI,
HO 3aTO Kapra COOTBETCTBYET TOMYy, 4YTO Ml BHIUM Ha JIyHe
< 3emun.
Ilpm panpreiimeM usydennu romorpadun Jlyusi, kKpome kapr;
NpHUIOKEHHBIX K 9TOM KMire, MOMHO BocmonbaoBathea «Porokrap-
Ol BHAMMOrO NOIyIIApUA” JIynm», COCTARJEHHOH MO PYKOBOJACTBOM
10. H. JInnckoro m omy6auxosamnoit B 1967 r., a tarme «Haproit

[hodiye St

*) OT rpedecKOro «OPTOCH» — HPAMOI, T. e. TPOEKIHA HPAMOYTONLHAS.
\
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JlyHb», u3gannOil B TOM 3Ke rofy BcecowsHrIM acTpoHOMO-TeONesH-
vyeckuM OGmecTBOM. OTa NOCHeAHAS KAPTa cHabeHa IIOACHUTEND-
HBIM TEKCTOM H KATaJoroM rJaBHeHMIMX JYHHBIX o0pa3oBaHHil ¢
.yKa3aHHeM WX MeCTOTNOJAOKeHHs Ha KapTe (kcrats, m306paKeHHOU
B HepeBePHYTOM BHje, 4TO yXOGHO NpH TeXecCKONMIecKHX HaGmriofe-
nusx). O6e KapTsl cHalKeHbHl KOOPAMHATHOI ceTwoil, 9ro ofxerdaer
" oTbHICKaHHe Ha KapTe O0bEeKTOB, MePedHCIACHHBIX B KaTajore.

Kak yme roBOPHJIOCH, IIePBO€ 3HAKOMCTBO C IJYHHBIMM MOPAMH
MOJKHO OCYI[ecTBUTH, Habmiofasn JIyHy HeBOODYKeHHHIM IJIasoM WK
B GuHoKab, Xora Mopa Jlymsl myumle BCero BHIHBI B HOJHOJYHUE,

N

Puc. 82. Meneasswtii ceer JIyHEL

He UMeeT CMbBICHA IOKUAATHLCA HENPEMEHHO 3Toi (ashl — B JIOOBIX
apyrux ¢asax MOMKHO IIOCTEHEHHO, IIar 3a IIaroM M3ydYarhb JyHHbIe
mopsa. Meskay npouum, HaGmiofenue JYHHHX MOpDedi MOMKHO BECTH
1 JHeM, jKeJaTelbHO B yTPeHHHe Hachl, KOT[la PacCesHHOE CBEYCHIO
3eMHOII aTMocepsl MaJo 3arylieBbIBaeT JYHHBIE AETaJM.

Buemuuit Kpail JyHHOro ANCKa Ha3bBaeTcA AUMGOM, TPAHILA
cBeTNON M HeocBellleHHOH vactu JIyubl — repmunaropom. Ilocaen-
Huit wMeeT (QOPMY INOIYaJLIMIICa, TIpeBpaIlalollerocs BO BpeMA mep-
Boil u mocienuell wersepty JIyHbl B mouwTH NPAMOJHHEHHBIA OTPE3OK.
ITo Mepe cMeHnl JYHHBIX (pa3 TepMUHATOpP NepeMelaeTcA IO JYHHOI
NOBEPXHOCTH, OTKPHIBas AuA HabmojaTels BCe HOBBIE M HOBBI® Daji-
onst JIyHEL :

TepMuHATOP pasrpaHuYnBaeT HOYHYIO M JHEBHYIO YacTh JYHHOTO
pucka. EcrecTBemmo, moatoMmy, 9T0 BOIH3M TepMHHATOpPA BCe OOBEK-
TH OTOPacHBAIOT camble AJNUHHBIE TeHM, ¥, Hao0opoT, ¢ yjaleHHEM
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OT TePMHHATOPA TEHH CTAHOBATCH KOpoYe, BUIHMOCTE 00BEKTa yXyd-
LIaeTCsd, 9TO cleAyeT YYHTHIBATH NPU TEJIECKONHYECKHX HaGII0One-
HUAX JIyHBI

Pamom ¢ TepMumaTopoM B HO4YHOH 4acTH JYmHOro AHCKA HeEpea-
KO BHUAHEI B TeJECKOI APKME TOYKHU. ITO BePIOHHHI TOP, OCBelleHHHlE
BocXOfAmMM M 3axopAmum CoidHueM, TOrfa Kak IONXHOMHA ITUX
rop HaxopATcA B TeHu. Ecau Gsr JlyHa umena copepimesno riagkyio
OBEPXHOCTL, TepMUBATop Obit Obl Bewpy posuniM. Ha camom jene
3TO HE TaK, M CIO}KHOCTb JYHHOro peiibeda orpakaerca Ha dopme
TePMHHATOPA — B TEJIECKOIl OH BCErAa BBITJIAAUT HEPOBHBIM.

ITpu mamoit dase, To ectp xorga Jlyna BRIGIARMT ¢ SeMan y3kuM
CePIIMKOM, HepPeJKO HEBOOPYKeHHHINl a3 paaiindaer ciaaboe cBede-
HHe HEeoCBellleHHOH, HOUYHOH 4YacTh JYHHOrO QHCKAa. TO ABJeHHe Ha-
BBIBAIOT nenedvHblM ceerom Jlynnr (puc. 82). Ono BmzBano emieil,
CPaBHHTEIbHO APKO OCBeHalomeil mounywo vacth Jlyno. Bemn B neGe
Jlyust (B wem Temepp y6eauauch KOCMOHABTHI) BeMJm—prnH()e It
ADKOe CBeTHJIO, IO miomiajgux B 14 pas Goabuiee, YeM BHANMBIA €
JeMan IHCK JIyHm Jlynnsie Houu Ha 3eMie UpeKpacHsl, HO elle
spexTHee «3eMmHble» HOuu Ha Jlyme.

Mp  naysmem BooGpamaemylo nporyaxky mno Jlyme ma Tpernii-
YeTBePTHIH JIeHb NOCKE HOBOJYHUSM, KOIJA B 3allafHON 4acTH BeUEp-
Hero Heb6a OymeT XOpoImo BHAEH Y3eHBKHUI cepun pacrymei, «MoJxo-
goity Jlymol. BoopysuMca TeseckomoM, JYHHBIMH KapTaMu U IIO3Ha-
KOMUMCSA ¢ JOCTOIPHMEYATeABHOCTAMHU MoJdomoil JlyHel. A 3arteMm mo-
CTeNeHHO ¢ yBenwdenueM (a3bl Iiepel HaMU OTKPOIOTCA yRHBATEND-
Hble KaPTHHBI COCEIHEr0 Mupa, rjae yike moGbBaN WeIOBEeK M Tie B
OyayileM HOABSTCA IIOCTOAHHbIE HAYYHBIC CTAHNUH M TOCENeHHA.
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NEN3AKI MOJIOJON JIYHBI

Hocroancrso ysopa TeMmmix maren Ha auxe JIynsi yme B ;pes-
HOCTH ofpaTmio Ha ce0f BHHMaHME M 3aCTABHJIO CAEJATH BEIBOJ, YTO
Jlyna Bcerna obpamena x 3emie opxmoit cTopomoil. Mmade roBop4,
nepuoa obpamenusa Jlysp Bokpyr 3emanm (27,3 cyrox) paBem mpo-
HOMATENLEOCTH JYHHBIX CYTOK, TO €CThb NEePHOAY BpalleHns JIVHSI
BOKpYTr ee BooOpaskaemoit ocu. Ilpwamna storo ¢arra sarmwogaercd,
no-puAuMOMy, B npuimsBHod spomonuu Jlymsel. Ilomo6mo Tomy rax
Jlyna BoIsnBaer Ha 3eMile NPEIMBHL, TaKMe CYIIECTBYIOT «3eMHBIO»
npuiussl Ha Jlyme. Ecth, KOReYHO, CymecTBeHHO® Pa3lUdme B DTHX
apnennax. Ilpunrumsst Ba Jemune naGmofaloTca He TFOABKO B THAPO-
cepe u atmocdepe, HO u B TBepHOM Tele ImaHerel, Tak, HampuMmep,
KasKble CYTKH TOX HOTaMu MOCKBUYell mpoGeraetr TBepHas NIPUIHB-
nas Boxga BecoTOil 30 cm. Jlyua, mo-BuamMmoMy, HEKoria He oGaama-
f1a cromb-1u60 3aMeTHOH arMocepoit u rugpocdepoit. Ho «rBepnsie»
OpHUIABEL, HOPOMAEHHHEe JeMiell, Ha HeH Bcerfa CYIIeCTBOBAIH.
B Te Bpemena, xorma cytkm Ha JlyHe 6nutm kopoue ee nepmofa 06-
palleHHs BOKPYT 3eMJHd, TBepALle IPHIMBHEI® BONHEI, Ipoferasg Io
HnoBepXHOCTH JIYHBI, MeIeHHO, HO HEYKJIOHHO, TOPMO3WJIH BPAIICHHE
mameit cnyrEmnsl. JIBa mpmaumsHBIx rop6a (Ha oGpamenHOM K 3eMie
¥ IPOTHBOMOJOKHOM TIONYIIADWHE JIYHBI) Mrpaidy poiib CBOEOOPARHBIX
4TODMOBHBIX KONOXOK». JTa HX POJIb CBEJIACH K HYJIO JIHIIL TOTHA,
Korja JlyHa IIOIHOCTBIO «3aTOPMOSUIACH», TO €CTh NPHUJIXBHEIE TOD-
OB mepecTayu NepeMemaTsCA IO NYHHOH ToBepxHEOCTH. BoT B TamoMm
«3aTOPMOKeHHOM» COCTOSHHN 4YeJOBEYEeCTBO H 3acraio JIyHy,
U JHOIb KOCMOHABTHKA HO3BOJINIA YBUAETH OOPATHYI0 CTOPOHY Ha-
IIero €CTeCTBEeHHOr0 CHYTHHKA.

HapucoBannasa rapruma tpefyer yTOYHeHHWA, MOCIe KOTOPOTO MBI
M OPHCTYNMM K m3yueHuMIo Mosopoit Jlyupi. Eemm roeopmre crporo,
To Jlyma meMOHCTpHpyer seMHOMY HaGHIONATENI0 He IOJIOBHHY CBOEiL
MOBEPXHOCTH, a HECKOABKO GOnsmyo wacts. Oma kak 6ml cierka
«IIOKaYMBaeTCA» B [BYX HANPAaBAeHUAX W HPH 3TOM 3eMHOMY Hafmio-
JaTeql0 HeMHOIO NPHOTKPHIBAETCA TO OfHA, TO APYyras d9acTh HEBMH-
numoro momymapus JIyEw. OTo sABNeHMe™ HOJIYYnIO HA3BAaHHE Aub6pa-
yuu (or marueckoro librare — packaumeats) m B GyxBadBLHOM mepe-
BOfle 0311a4aeT MMEeHHO «NOKaumBamme». KEcTs HeCKoIbKO HpEIHH
anbpaiunm, HIN, TOYHee, HECKOIbKO pasHOBHAHOCTel mmGpammm.

Jubpayus no doazore. Ona BhI3BaHA TeM, YTO Bpamerne JIyHbI
BOKDYT OCH COBepIIaeTCHA TOYTH PABHOMEPHO, TOIJa KAaK ofpamenue
Jlynsr Boxpyr 3emuu copepmaercs (mo BTopomy sakomry Kemtepa)
HepaBHoMepHo. M3-3a »r1ore Jlyma mepuoamueckm IpPHOTHDHIBAGT TO
BOCTOYNYIO, TO 3aMafHYI0 YaCTh 0GpaTHOrO cBoero moaymapusa. Max-
cUMaJbHOe 3HadYeHme JUOpAIMU IO AOJNTOTE COCTABAACT (B Ty wmim
npyrywo cropony) 7°45°. - .

Jubpayus no wupore. ILIocKocTs JYHIIOrO SKBATOPA HAKIOHENA
K IJIOCKOCTH BKIMNTHKK 10X yraoM 1°.5, a yronr Memxny JyHHOI
opburoft u swannTnroit Gamsow k 5°. B pesynnraTe HaKIOH TYHHOTO
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aKBATOpA K JyHHoit op6ute Guuszox x 6°,5. Ilo sroit mpnyune, obpa- -
masich BOKpYr 3emuin, JIyHa IepuoiuvecK:m ¢HOBOpaunBaeT» K HaM
TO Y0KHBI, TO CeBepHbIii CBOW [OJIOC W TOTOMY HaM 9aCTHYHO IpPH-
OTKPHIBAIOTCA OKOJNOTIONADHEIE 30HBI HeBMAMMOro noiymapms Jlyssr
JIlubpanusA mo OIMPOTe HECKOJBKO YCTymaeT JImOpaquu IO JIOATOTe
u jgocturaer =6°41°. - ' _

Hapassaxruneckas aubpayus. Ilpn spamenun 3emmm mabmona-
fenb TepeMelllaeTCA B NPOCTPAHCTBe HA THICAYA KMAOMETPOB H MO
aTOll IPUUNHE MOMKET HECKOABKO «3aTIAABIBATLY B HEBHIUMOE IOIY-
mapue JIyEsl u Tem campiM HaGmaopaTh ¢ 3emam Goxee 50% ayunoit
nosepxuocTy. - [lapamrakTuieckad Jau0panusa HEBeJMKA H COCTaBJA-
er npumepno 1°, - . . :

TownocTH Paf# CTOMT YNOMAHYTH emle o ¢usuueckol aubpayuu.
Ecnn mepsble TpH PasHOBAAHOCTH JmOpanuu BEI3BaHBI, B CYIIHOCTH,
reoMeTprYecKUMu TpHuMHaMu (M3MeHeHMeM pacHONOeHHs Ha(mio-
nateas uo orsomenuo K Jiyne), To gusuueckas yubpanys moposse-

' Ha HeKOTOpOoH, Ipapa, He3HAYMTEeJNbHOH, HepaBHOMEDPHOCTHIO Bpalle-
nua JIyus. BOKpYT och. JTa HepaBHOMEDHOCTH -O0BACHAETCA TeM, UTO
Jlyna me umeer crporoit mapooGpasmoit (opMEI, ‘a Clrerxa BEITAHYTA
B Hampasuernnu Kk Jemie. «IlokaumBanus» JlyHBI, HasbIBaeMEie du-
3udecKoil aubpamueii, KpailHe He3HAYWTEJLHBI. U COCTABAAIOT BCETO
HecKOIbKO MuuyT nyru. M Bce se Guaromaps BceM dYeThHIpeM JuGpa-
uuAM 3eMEHOI HaGJIOfaTeNb BUAUT HE MOJOBUHY, & OKOIO 60% myn-
HOH IOBEPXHOCTIH. - o

B mpomuioM Bexe 1m0 HAONIONEHHAM «KDPAEBBIX» ofpasoBanmii ‘Ha
JYHHOM JMCKe HEKOTOpHe AacTPOHOMH NHITAJMCH celfe HpelCcTaBUTH
FEHOTeTHYeCKuil 06auK obGpartHO# ctoponsl JlyHn. B kaxoii-ro Mmepe
ux Merop mamoMmuajg MeToX HioBbe, IMO3BOJAOINENA 110 HECKOABKUM
KOCTAM HMCKOMAGMBIX JKMBOTHBIX IIpeACTaBUTH ceGe BHemHMA OGIHMK
fpeBanx oburareneit. 3emau. B ormomenun JlyHsl, Kak MBI Tenepnb
yGemiIncs, 5TOT MeTOR B LeJOM OKAa3ajicd HEeYRAUHBIM, XOTA OTHENb-
Hble Tpe[CKA3aHUA MONYIWINCh FOCTATOYHO ONM3KEMH K HCTHHE.
Tak, B monyJIApHOR Xorpa-To Mosorpadum o Jlyme 10. ®panna yr-
BEpKJaeTcA, UTO «Ha 3ajHell crTopome JIyHbI, MO3alM ee ceBepo-BO-
CTOYHOFO Kpas, ceBepHee Mo7ca Mopeil, HaxoawTcs oGMIHpHAdA, CBET-
nas, Goraras KpaTrepaMm BOBBBHINIEHHOCTb, COBEPINEHHO JIHIIEHHAs
Mopeit»*), ) '

Hamie sHakoMcTBO ¢ Mojofoit Jlymoit mbl HauHeM ¢ o003opa Kpa-
eBHIX 30H, DacIOAOMEHHHX BOamau aymmoro yumbGa. Ilpopsurascs
or cesepHoro momoca Jlynst (cum. Ilpummoskenwe VIII) sgons mumba
K 0Ty, MBI Ha CaMOM Kpal0 JYHHOTO JMCKa Ipekje BCero BCTpeda-
eM BEITHHYTYIO TeMHYI0 moiocky — Mope I'ymGoasara (1 na puc. 78).
D10 Mope nMeer (OpPMY ClerKa BBHITAHYTOTO OBAJTA, €r0 CPeXHMIT
nomepeunnk mopsaara 200 kM. Wnyo ¢opmy nmeer Kpaepoe Mope,
naTexo yxoiaAmee B Hemmammoe momymapue. JIymnl. Xots, Hak U
Mope T'ymGonpara, oHO KakeTcsA 3eMHOMY Halmiogarelnio y3eHbKOi1

_*) @ pann 0. dyra.— M.: 1923, c. 100,
.226



MONIOCKOMH, Ha myHHOM raobyce Bmano, uaro HKpaesoe Mope umeer
BeCbMa HenpaBujbRYIO (bopmy ¢ MHOTOYHCJIEHHBIMM «3aJHBaAMU» U
-Hanboapmuit ero nomepetHuK Omusox k 400 kM. Cienyomee k 1ory
3a Hpaesuim Mopem aymnoe Mope CmuTa no miomaiu mpeBOCXOIHT
Mope HpaeBoe u- B w0sKHO# wacTn mMeeT Ha CBoeM IHeE IBa KPYIHBIX
KpaTepa, 9TO X0pOoIDO BHAHO Ha JyHHOM riaob6yce. Haxomenm, IOmxmoe
Mope 'm0 mIOmaEE NPEBOCXOAMT BCe NpeAbIAYLIHE MODA BMeECTe
Ba3AThe. Ero nmo ycesmo KpymebiMH Kpatepamu, a ¢opma coBceM
HellpaBUILHAA. ' :

Ha camoMm. Bepxmem xpaio, mim, Toumee, Ha BepxHeMm pore (mpm
Ha0miofleEnA B Texeckon) Monoxoit JIyHH IpH AOCTATOMHO GOIBIIOM
YBeIMICHAU MOKHO 3aMeTHTHb HepdBHOcTH JuMmGa. 9T0 camas BhICO-
Kag ropHasa menk Ha JlyHe, mosyuupmas mammeHoBaHHe rop Jleii6-
Huna. Hexorophie w3 Bepmun aTHX rop, GIM3KUX K I0KHOMY HOIIO-
Cy, B3gpiMaloTcs BBepx mourum Ha 10 kM. OgHa H3 Hux, caMas BBICO-
Kas, upu Bcex ¢hasax JIysm mocroaEHO ocBemaerca ComHimeM. Dra
BhICOYAlllas JIyHHAA ropa HOKAa HUKAK He Hassaga. Bmuio 6w, Bepo-
ATHO, YMECTHO R CIPABONIMBO HazBaTh ee mumkoM I[momkosckoro —
BEJIIKOTO OCHOBOIONOKHHKA KOCMOHABTHKM. Ecam BCIOMHHTB, 4TO
no pmamerpy JIyHa HOYTH BYETBEpO MeHBbINe 3eMJH, IMPHEXOTUTCA
Opu3Harh, 4YIO0 JIyHHAA MOBEPXHOCTL OTHOCHT&NIHHO ropasfo Golee
HEPOBHAA, Y6M 3eMHaA. :

Nurepecro Habmionats Kpaessie 30HH JIYHBI HEOJHOKpATHO,
3arMAALIBASA OpPH 9TOM TO B GoJbINeil, TO B MeHbIIEH CTENEHH B He-
Bunumoe nonymapue Jlymsl. Ilpm rakux HaGaOfeHuAx JYHHEBIA TJI0-
6yc 0c00eHHO MONEe3eH — [0 HEMY MOMKHO YCTAHOBUTDH, KaKNe 00ber-
THl HEBHAMMOTO HOXymapus JIyHEI BPeMEHHO OKAa3HIBAIOTCA B 30HE
BUIMMOCTH 3eMHOr0 HaGaomarels. v -

PaccmorpuM Temeps B Tedeckonm o0mMMy0 TaHOpPaMy JIYHHOIO
cepna. [wasmoe, 4ro Gpocaerca B riasa,— OGWIMe KpaTepos, 3THX
xapaKTepHe#munx, Hauboxee pacrnpocTpaHeHHBIX QOPM IYHHOTO Pedb-
eda. Co Bpemen Tanuaes u 10 wamux AHeld MOMAM HEKOTHA He Hpe-
Kpamasmiuecs CIOOPHL O INPOUCXOKJAEHNH KOJBIEBBIX JYHHBIX TOP.
Ycenexa KOCMOHABTHKY, [IOKANYHA, JAUMEb OGOCTPHIAN 9Ty AUCKYCCHIO,
BrigBuioCch, ¥TO Ha BCeX YPOBHAX M NpH BCeX MacwITafax «Kparep-
HOCTb» — XapaKkTepHeiuIas Yepra JAyHHOH mopepxHocTu. Ecau B kpyn-
neiimive coBpeMeHHbIe TeAeCKONb Ha moBepxHoctu JIyHnl pasmwun-
MEl KpaTephl MOMePeYHNKOM B COTHH METPOB, TO KOCMHYECKHe aBTO-
MAaTH # KOCMOHABTHI, Hocerusmne JIyHY, 06HADYKUIN BeJIHKOE MHO-
#eCTBO MeJNKMX H MeJb4YaiilnX KpaTepoB C HONepPeYHHKAMH B METPHL
u pase canruMerpu. OGImiee 4MCIO BCeX IYHHBIX KPATEepOB HEHCUHUC-
IUMO BEJIMKO, HO BDPAN JId BCe OHH HMelT ofIiee MpoucXokeH:me,

EcTts JBe rumoressl o NpPOMCXOE[eHMH AYHHHX KpaTtepos. Onma
A3 HOX, YCJIOBHO HMMeHyeMas «METEOPUTHOM», IoJaraer, Yto OOJib-
muucTeo (eciu He Bce) JYHHRIX KpaTepoB o0pasoBajioch NpH, Iafe-
gnu Ha JIyny mereopuros. Ilo semHOMY ommiTy MBI 3HaeMm, 9TO, Heii-
€TBUTEIBHO, YAAp KPYIHOrO METGOPHTA O 3eMHYI0 [TOBEPXHOCTH .IIPH~-
BOAUT K 006pasoBaHMI0 TAK HA3LIBAEMOTO- B3PHIBHOTO METEOPHETHOTO
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rxparepa (puc. 83). IIpm cropocTH COyAapeEHA B HECKOJLKO KHJIO-
MeTpoB B cexyHay (u BElIme) MeTeopHT B3DHIBaeTCA B GYKBaJHHOM
cMEIcde 3Toro cioBa. Ilpm yaape KpHCTaIIEYecKas pelDeTKa TBep-
[OT0 METEODHTHOrO Tela,paspymiaeTcd M MOZEKYJLI MeTeOpHTa, YKe
- He CBA3aHHBIE APYr ¢ APYroM, HAIOMEAHAIOT MOJEKYJH CHIBHO CK&-
Toro rasa. Tawkoil «rasoBeIii CTyCTOK», €CTeCTBEHHO, CTpPeMUTCA pac-
OIAPATHCA U 9TO pacHpeHHe IPOMCXOMUT B3phiBooGpasHo. Ilomcum-

TaHO, YTO IPH CKOPOCTH COylapeHusi B 4 KM/C B3DHIB NOJYYaeTCA

Pnc. 83. ApnaoHcKHil MeTeOpHUTHHIA KpaTep.

TAKAM 7Ke MOIIHBIM, KaK ecad GBl B30OPBAJOCh PABHOE METEOPHTY IIO
Macce KOJHMYeCTBO TpPHHHTpOTOdyosa. Ilpm Goapbmeir cropocr:
coyhapeHnss BBIJielleHde 9HEPTHM IIPU  B3PEIBe  YBEJINYUBAETCS
B IGCATKH pa3. :

3a moclenlee BpeMa B pasuMYHBIX pailoHax J3eMam HaifineHs

KpYIHBE METEOPUTHLIE KpaTephi, H O pasaMepaM u mo ¢opme Hamo-

. MUBaIOMue HEKOTOpPHEe u3 KpartepoB JlymHsl

CTOpPOHHUKY «BYJKAHNYECKOIl» THIOTe3bl OOBITHO YKa3bIBAlOT HA
Kalbfepsl. JI0GOmBITHO, 4TO IpH - BO3HMKHOBEHHM KallbJepsl
ofpasyeTca KOTJIOBHHA ¢ KPYTHIM BAJOM M POBHHIM JIHOM, HaNOMIfHA-
jomaA AyHHBID «uupK». Ecam BHYTpDE KeubJephl ofpasyercdA HOBBIH
BYJKAH, OH HANOMUHAET IEHTPANBHYIO TODKY JYHHBIX KpaTepoB
H aHaJOrMsg ¢ JyHHEIM pexbedoM craHoBETCE eIMe  Goiee
nonuoit (puc. 84). 3

B macrosAmiee BpeMA COOpP MeKAY CTOPOHHUKAMHE TOH M Apyroi
rumoress! norepan cmuica, Oxasanoch, 9T0 B (POPMAPOBAHAH JYHHO-
ro peabedha NpPUHUMANN Y4YacTHe KAK BHEIIHWE, TAK M BHYTPEHHUO
¢axropsl. BeposTHO, MenKHe U MeJbUAMIIe KPaTePH HWMEIOT MeTes
OpHUTHOE IPOHMCXO;KAeHHe, KPYNHBIe KpaTepsl (Kak NmMpaBmiIo) — «BYik«
rammgecKoe». llocielHee CI0BO MBI IOCTABMIL ‘B KABHIKH He CIy<
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~ Kkparepsl. Uyth wonnee Mopa I'ymboabn-_ -

‘kamu. W3 HAX THOIYHBL Ipcren, Ppanx-

9aiino —y Hac TIOKa OTHIOAb HeT YRepeHWoCTH, 9Po BCe HIN XOTHA
OBl _ HEKOTOpHIE IEHATPAJbHHE [OPKH JdYHHBIX KpaTepoB — OBLIBIIHG
wm faaxie HLIHeHIHHe neﬁcmymmne synkaunl, C apyroii cropoHsl,
-(hopMupOBane KOIBIEBOH ropel Ha Jlyne® He ODAZATEBHO TOXOMS
Ha BO3HUKHOBEHHE 3eMHBIX Kasbflep — 3JeCh [OKa JNMb ecthb o0mue

‘aBHaJNOrHU W HeT RQJIH‘!BCTBGHIIOH. W laxie Xopowo. 000CHOBaOHOIT

KavecTBeHHOIT Teopuu. Bupouem, aynanrii Mup raurt B cebe MHoMe-
CTBO 3arajiok H. MBI ellle, NO-BAUMOMY, JajJeRku ot 1PABUILHOTO
NOHUMaHUA BceX 06CTOATENBCTB, CUOCOH-

CTBYIOIMX (POPMUPOBAHUIO COBpEMERHOrO Fr}}"

\y 7
S | aSS
~ O6parum Temeps Hame Bunmamne wa - [/ &

HEKOTOpEle Haubolee MpHEMevarTebHbIEC

Ta. BuJeH KPYNHBIH JyHHu Kparep OJi-
numnon, IToriépeunuxk ero ‘630K K 100 &M,
a /50 COBEpINIEHHO pOBHOe, JUHIeHHOE
IeHTPaAbHOM rOpPKH. 3aTO pacHoNoMKeH-
HBle FOJKHee . JHAMMHMOHA [Ba JYHHBIX
Kparepa, Arnac u l'epryaec; mopdomo-
THYECRU IIPeJCTaBIAIOT €000 JIYHHbI
o6pazoBanus mHOro tuma, Brytpm [ep-
KyJeca BHJHO damieoGpasHoe KepJo, OK-
py#eHHOe pa3bpOCAHALIMA BOKPYT JyH-
KAMU, CTOJb K€ XOPOIIO COXPAHWBIIUMU-
cf, KaK ¥ 9TO Kepio. BnoxHe BO3MOK-
HO, YTO M3 3THX KepJ u JIYHOK u3Bepra-
mach JaBa 1 Kpas JABOBOTO «03epa» 3a-
¢, 00pa3oBas Bali Kpartepa.

BHyTpu KpaTepa ATxac Buausl He-
CKOJIBKO CBEXMX HEGONBIMEX KPaTepoB- i}
JIYHOK, IpepuiBUCTHe TPeOHM MOKy3aTom- g '

- aenusix Banos, Ilo-supguMoMmy, unaBepsite-

HHA JIABBI . HpOI(ICXOIH/IJIH arech HeO}_IHO-‘ ; {B

KDaTHo. 3, L
- B ropncTou oﬁnac'm pacmnooKeHnoil I—%I
I0TO-BOCTOUHEE NEepeyHCAeHHbIX KpaTepos, g , .

nafifute KpaTephl C UeHTPAJbLHBIMU rop-

Puc. 84. TlocaenosatenbHEIe
cTa/yin  o0pa3oBaHM  Kallb-
nun, Temnn, Kreomen. M3 xpatepor ¢ TopHL

poBHBIM JIHOM HanGollee mpHMevaTesNen
Taycc, pacnosodeHuslii BOMN3H Kpasa JYHHOTO AHcKa. Ero nomepe:-
nuk ppespimmaer 130 kM.

K wory or Mops HKpusucos (puc. 85) ma xpaw Mops Hxomopo-
nast (maam Hso6unua) ofpamaer Ha ceGs BHEMaHIE prnnbm Kpa-
rep Jlanrpen (monepewnux 160 kM) ¢ memTpambHOI TopKoil BEICOTOI
900 M. Eme rpynuee kpatepst Benpenuu, Ilerasuiy n Dypnepnii,
Buecte ¢ JlanrpeHoM ofpasyimiue HeMOUKY KOJALIEBHIY JIYHHEIX TOp,
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PasTHUMMEIX flaie B IOJNeBOH OUHOKID. Benpenur n Ilerasmit umeior
» monepesnnke 136 kM, Dypuepuil HeCKOAbKO Menpmie — 419 kM.
Ban nocienmero pocruraer seicotsr 3500 M. Ho atu kparepm cronb
BEJIMKN, 9TO M3 HX NeHTPA YBHJETh KOJABIEBO# BaJ HEBO3MOMKHO —

Pnc. 85. Mope I{pua_ucpé H ero OKPEecTHOCTH.

FaMLHOCT, TOPU3OHTa Ha JIyHe 13-3a CPABHUTENDHO GOJMBINON mC-
KPHBJIEHHOCTH €6 IJIOBEPXHOCTHM COCTABIAET BCETO 2,5 kM (ma 3em-
jie — 4,8 xM). IlosToMy CKasaHHOe OTHOCHTCA He TOJBKO K HCIO-
| IMECKAM IYHHBIM KparepaM, HO M K KOJBIEBHIM TOpDaM CPElHAX
pasMepoB. llpn GonpioM yBeqmdenmn Buyrpu Bemjeanna m Ha ero
BATIAJHOM HADYKHOM CKIOH@ MOJKHO PasinudTh HECKONBKO TPEIlmH,
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NPOUU3AHHLIX HeOOABLIINMH, HO MHOTOUMCHEHHBIMHE sKepiamn, Bpan

. JM MOKHO COMHeBaTbCH, 4TO 06pa303anne TAKOT'0 PORa TpemuH, 3THX

Pa3ioMOB JYHHOHM KOPHI, CBASAHO ¢ BYJAKAHNYECKHMH poneccaMm.

PaccmorpuM BHUMaTenbHO elle OAMH KpPYNHHI JIYHHEI KpaTep
tRancen, Haxomsuuiics cesepo-socrounee Dyprepus B oueHbL ropu-
croif, ucmempernoit Kparepamu Mecrmoctd. OGpasoBanme 5TO 3aMe-
yarTeJbHO Hpem/e Bcero pasmepamu — nonepeynnk Hascena 204 rml
UbparuTe BEMMaHWE HAa CJNOKHYIO CTPYKTYpY . AHA Kpartepa, Ha Kpa-
TepHI, ‘copMupoBaBIIneca TaM, IAe KOTHAA-TO, HO-BUAMMOMY ObLI peB-
unii pan ancema. Kapruma sra xapaxkrepHa s Mmorux paitonos
Jlyusl, rge MB BAAHM, Kagk Ha BaJy KPYOHOTO KpATepa BOZHHEKIN
MeHplline, «IapasHTHHE», KAK HX HA3HBAIOT, Rpa'repm—-oﬁpasona:
nngA, 3aBeNoMo Godee MOJIONHeE, YeM OCHOBHOI KpymHeI Kpartep. Boi
MoseTe B okpecTHocTAx JHaHcenma HaiiT HeMasno NMOJOGHBIX HpmMe-
pos. OHuN cBHAETENLCTBYIOT O PAasHOM BO3PAcTe PABAHIEBLIX JYHHBIX
o6pasoBanuil, 0 IoOCTemeHHOM (OPMHPOBAHWH COBPEMEHHOTO JIHKA
JlyHml, mpomecce, pacTAHyBImieMCA Ha MHJUIHAPABL JeT. 3HayuT, HA
Jlyse ectb oGpasoBaHuA MOJOMbIe, CTAPHIe M OYeHb APEBHHE I BDPAN
JM MOJKHO COMHEBATBLCA, YTO DBONIONHA JIYHHOH NOBEPXHOCTH OTHIOADL
Ie 32BepHIMAAch B MPOLLIOM, HO NPOLOJKaeTcs W HOHBIHE.

" NsBecrHblii coBetckuit uccaenoBareas Jynnt A, B. Xabaxron paa-
Juyaer cnenymume WecTs [ePHOAOB B DBONIOLMHE nqnepxaoc‘m
Jiyam *): '

1, I]epeonatoa./zbnbzu nepuon, uorna JIyHa 6BIa TIOKPBHITA IIEPBO-~
ObiTHOH KoOpoit ¢ GyrpmeToit wam rpeGHECTOI mosepxmoctho. Huxa-
HUX KOJABUEBHIX TOP B Ty Hopy Ha JlyHe me Owino. BmTh Moer,-
JUIb OTAENbHBIE, JUIIEHHEIS KPATEPOB YIACTKH -JYHHHX (MAaTepu-
KOB)> COXDAHMIN KAKHe-TO Ciiej(bl NePBOHAYAILHOTO HEPHONA. .

2. Jpesneliwuli nepuoX, IMOCHeIOBABINII 34 IePBOHAYAILHEIM,
GBI HEPHOJOM AKTHBHOIO KpPaTepooGpasoBaHHA 3a CUET IIABHBIM
o0pasoM BHYTPEHHHX, «dHAOTeHHEIX» cuwia. OT 5TOro mepuosa Ciemsl
TaKie, HO-BUAMMOMY, He COXPAHIIUCE. an; MOKeT, JumL «ge-
CTOHYATHI» Kpaft AuralicKMX TOP COCTOMT M3 NONYPA3PYHIEHHBIX
JpeBHeNMINX JYHHBIX KPaTepOB. ,

3. Apesnuii, umm aaraiickuii mepmon XapaKTepen ONyCKaEHeM
BHAYMTENLHHX YJaCTKOB JYHHOH KODBI, CONPOBOAABINAXCA OGHIIb-
HBIMH H3IUAHUAMH JaBbl. B stor nepumon dopmupoBammck mpesHHe.
«Mopsa» JIymel, fiblHe MOYTH TOJHOCTLIO HCYE3HYBOIMe. AJTafickuil
xpeGer, PACIONIO}KeHHbIHI Ha MaTepuke, BO3MOMKHO, KOTHA-T0 GbLI
GeperoM APeBHET0 MOPA, MCYE3HYBIIEro B CJACAYIOMWINE LepHOLX.

4. Cpednuli, nan nroaemeesckuil mMepuosi, KOrga CHOBA, KaKk. U B
JIpeBHEIMINN TepHoj, Havaloch HHTEHCHBHOC KpaTepooGpaszoBaHIe,
CONPOBOMAABIIEECA HCYe3HPBEeHMEM [PEBHHUX JYHHBIX Mopeii. W3
CTAPBIX KOJBLEBHIX rOp, BO3HUKIIAX B Ty 310Xy, OCTAJCHA KpaTep
ITromemeit, a Tarske pAA [ONY3aTOINIEHHBIX. JABOH KpPaTepos.

*) Hogpobuee cM. B ku.: Xa6akos A. B. 06 ocHOBEHX BOMpOCAX HCTO-
pun passuruga JIyEu.— M.: I'eorpagrus, 1949
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5. Hoewii, nnw okeamckuii mepuon OTMewYeH HOBHIMH ‘T'DAHAHO3-
HBIMU ONYCKAHUAMH JYHHOU 'KOPSHI, 3aTOILIeHHEM l1aBoil GONBIIUHCTBA
BO3HUKLIEX A0 3TOF0 KPaTePOB H, HaKoHel, OPMHUpPOBAaHHEM COBpC-
MEHIIOro ToAca JYHHBIX MOpeil cO 3HAKOMBIMEU HaM OYepPTAHHIMH.

6. Hoseiimuit miu koneprukeHckuli mepuol XapaKTepeH HOBBIM
DOsABNCHHEM KpaTepoB Ha NOBepXHOCTH Mopeil. M3 atnx momonmslx,

lope £
‘/074 lﬂ /‘g?:

lnyburel
Clsiive  OM
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T Cereve 120N Lo ‘: ‘ R =3 2
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Prc. 86. Kapra BEICOT I MOHIIKeHMIl HA JYHHOIl ITOBePXHOCTL.

OTJIMYHO . COXPAHIIBIONHUXCSI KpaTepoB ¢ HX pe3rumM pem)ed)om H. pacxo-
AAOTUMICA PafgualbHO OT HHUX CBETIABIMHM JIyYaMd nambojee IpuMe-
yaTenen xparep Iomephmk, mHaxomamuiics Ba MOBepXHOCTH
Mopa Hossneii. : .

Hepuogmuuocts B opomomuu Jlynsl cBA3aHa, nak cunTaer
A. B. Xa6akos, ¢ mynxbcanpeit JYHHOro IIapa, ¢ ero IIePHOTHIECKHN
pacmnpe}meM H CiRaTueM. B 9MOXH PpacCIIHNpPEeHNsa BO3HUKAJIL Kpa-
TePkI, B aNoxy CKATHUA — HU3MEHHOCTH MOpeM, 3aJUThie JYHHBIM
«COKOMY» — JIaBOBBIMHU HIJTHAHHAMH, ECTGCTBEHHO, YTO CHRATHS H Pac-
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MUpeHs NPHBOAUAE K DPACTPECKMBAHUIO JYHHON KOPHI — OTCIOA TO
obunue Tpemuu w 0OpO3N, KoTopule MBI HabiiofaeM Ha TOBEPXHOCTH
namero cnyruuka. Tounee, Tpemusb m 6Opo3msl, 3TH PAIAOMHL OT-
KPHITOr0 THIIA, BOBHUKAJH IPU pacmmpeHnax Jlymast. Ilpu ee ke
CKATHM Ha I[OBEPXHOCTH MOpei oﬁpaaonmnanuca BaJbl W KW,
TO €CTh PasjioMBl 3aKPBITOrQ. THIIA.

_B mndcrosamee Bpemsa rumnoresa A. B. XabaxoBa o nym;cammx
JyHHOrO mapa GOJLIIMHCTBOM CEJEHOJNIOrOB CUATAETCA YCTapeBIlei,
HO €ro MIepHOIM3ANKA UCTOPUH JYHHOIO penbeda NpHHATA H B- COB-
pemenHoil cemenorpadumn. :

Ha puc. 86 noxasan cQBpeMeHHLm penbeti) BHANMOrO MONYILApPIA
Jlyusi. 3mech Her Meakux pertajeil (KpaTepos, 6op0311 aT I.), &
npejcTapieHa B [IeJOM MaBOpPaMa BO3BRINeHHOCTeH M HU3MEHHOCTE
na Jlyme. Oroit xaproil uMTaTenbh CMOYKET BOCIOAL3OBATHCA H B
JlanpHeliilleM, Ha BCeX HTANaX ero 3HAKOMCTBa ¢ JIyHOM,

B ummmeit, cepepHOH wacTH JyHHOro JHCKa Ha MOBEPXHOCTH Ja-
cruuno sumuMoro. Mopa Xomonma Beigensiorcs Badel. OHU OTJINYHO
NPOCMATPHBAIOTCA I HA IOBEPXHOCTH Mops Kpusucos m Mopa Ilio-
JHoponuA.

W3 pasnomos on&pbrroro tuna BecbMa purtepecna [lommma Peiira,
pacnonomeHHaﬂ B IOJKHOU gacTu JyHHOTO fucka. OHa TAHOTCA HOYTH

¢ .ora Ha cesep, gocturaa B mnugy 150 wm. Ilupmaa noaunnt B
cpexmem Onuska Kk 20—25 kM, xora BGamsu xpatepa Peiita sta mo-
JIEHA CyKaeTcs, YCTyIag Mecrto KpaTepHoMy Baay. JIloGomsiTHO; 4TO
Honuna Peiira epeceraeTca CePHel MoIepeTHbIX PyOmoB — Tam:Ke
PA3IOMOB JTYHHOH KODPBI, HO BO3HHKIIUX MO37Ke NOIMHBL .

W3 nolrysaTOmIeHHBIX NaBOH KPaTepPoB MHTEPECHBI KpaTep Tepr-
mep B Mope Xomoaa, kparep Jlemombe B Mope fcmoern, wpatep
Jlarepp. 8 Mdpe Hexrapa. Uurarearo mpemocraBiseTcd WHTepecHad
‘sajaua — OTHICKATL CHAYaja Ha KapTe, a 3aTeM H Ha Moxopoit Jlyme
Apyrue MOJY3aTOMJIeHHBIe H YacTHYEO paspylleHHHe IyHHBIO Kpa-
'TepH — HATJNAJIHOE CBHETENLCTBO OGYPHBIX KATAKIW3MOB, KOIA-TO
NpOUCXOAUBIINX Tia moBepxHOCTH JIyHH.

Ha nosepxmoctu Mopsa Ilaonopomus ects nBa Heﬁonbumx TPAM-
KHYBUIAX APYr K JApPYry Kpatepa-OiamaHenma Meccke A u Meccx,e B.
Nx nomepeurukn He mpeBocxoiar 13 kM, Ho or kpatepa Mecche A
110 NOBePXHOCTH MOPA TAHETCA  CBeTaBit ayu piampoir 217 M.
Buemne OH HamOMUHAeT XBOCT KOMETHI WJIH JydI HOPOKEKTOpa =,
" HeCOMHEHHO, o0pasoBaH Bel[ecTBOM, BHOpomenusiM u3 Meccve A.
Heratu cKasarh, MeTaAbHbIE HCCASHOBAHUA 3TOro HEOGBHIYHOro Kpa-
Tepa NOKa3ainu, 4T0 «XKepiao» Kpatepa Mecche A HampaBleHO He BED-
THKANLHO BBEpPX, a NOAOGHO Kepjay NYIIKH, HAKIOHHO K TODPH3OUTY.
Iomanyii, B pTOM cilydae CBeTiOe BEIECTBO MODIO OHITH JHING
M3BOPrHYTO U3 JYHHBIX HeJp — NpPHA HafeHHU MeTeOpHTa W ero Iro-
cIeyIomeM B3phIBe BHIOPOC TYHHOTO T'PYHTA Ipoucxoiguia Gv BO Bce
cropornl mpumepHo papaomepro. O kparepax-Gamsmenmax Meccoe
CyLIecTBYeT, OGIIMpHaA Jutepatypa. Ilpm pasHEIX yCIOBHAX oCBe-
LlenHA OHM BHAHBI IIO-DAa3HOMY M _[OATOe BpeMA MHorme malaiona-
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Telu OBUIM yBepeHBI, 4TO B JAAHHOM CJiydae PeUb HAET O PealLHBIX
H3MeHOHUAX JIYHHOrO peibeda, NPOHCXOAAMMX GYKBAJbHO HA raaszax.
Ha camom mese B aToit mimio3nu NMOBARHA Arpa CBera.

Mb 3akomwuM 3HAKOMCTBO € JOCTONPHMEYATENHHOCTAMH MOJIO-
“noit Jlyner noppoGrsiM o6ospesuem Mopa Kpusucos (em. pue. 85).

B cymmocty, 310 nyunoe mope amamerpom oxomo 600 kM, c ORpYT- .

n0it gopmoit, oGPHBHCTHIME GeperaMu W POBHBIM, UyTh-UyTh B€XEHO-
BaTBIM JHOM MOKHO CHYHTATH OYeHb KPYNHBIM JYHHHIM KPaTepoM.
Bo Bcaxom ciaydae MopgosoruuecKks oHO CXORHO € yrKe SHAKOMBIMM
HaM kparepamu Jlamrpemom unn Benpeammom, orTamuasch oT HEX
Jrmb Gonpmuma paamepamu. Bronw Bceit npuGpesknoi nuanu Mops
Kpuancos BuAHE wacTH4HO paspymleHHbie, MONY3aTOIVICHHBIO IpeB-
HEE KpaTephl H eCThb [JaHHble, CBHJETENbCTBYIOIIHE O TOM, 9TO O
anoM Mops Kpusucos norpeGen apesmmit xparepmsii pexsed.

Mope HKpuaucos, xak m uyTh MeHbIee, HO NOXOKee Ha Hero
Mope Hexrapa, nnorna nasmiBaior kpatepaniMm mopamu., Hexoropne
HCCHE0BATONM CKJIOHHBI CYHTATh KPATEPHBIMH Ma’ke TakHe OrPOM-
uble ayaHble Mmops, kak Mope flcmoctir 1 Mope [ompeit. B xaxoii
Mepe 370 0GOGImeHHe COOTBETCTBYeT JeHCTBHTENbLHOCTH, MOKAaMKeT
Oynayiuee,



HA TIOBEPXHOCTH TIOJIYMECHIIA

Yepes Hefieaio mocje HOBOAYHHA HacTymaer asa mepsoii weTBep-
TH, KOrJ& ' MOJOAOH - NONyMeCAH ¢ pAHHEro BeYepa W TOYTH [0
HOJYHOYE CTAHOBHTCH BecbMa YROGHEIM 00BexToM Aisa Halaonesnusii.
TepMuBEATOp [ENHT TONONAM BHAMMEI fuCK JIYHH B B COMHETHOM
OCBeINEHNH OTKPHBAIOTCA HOBHE, BeChbMa MHTEPecHHe 001acTH Coces-

* HeT'0 MHpA.,. . o

OGpaTuM npene Bcero BHAMAaHme Ha okpyriaoe Mope Ffcmocrn,
BOSMOKHO, NIPHHAJIeKANIee, KaK ys;Ke IOBOPHJIOCH, K THCIY ‘Kparep-
meIx Mepeii (puc. 87), Ilpasma, oxpysxamiime ero ropesie oGaacTy
He .06pasyi0oT CIUIOHIHOTO KOJbNA — PACCMOTPHTE HA KapTe «HPOMH--
sBel» m3 Mopa flcmoctm B cocennne Mope Cmoxoftcrena m Ozepo

-~ CuosupeHnii. VI BCe-TAKH HEKOTOPOE CXOJICTBO C HCIOIMHCKHM Kpa-

i

TepoM y Mopsa flcmocrn, GesycnosHo, ecTs. . .

Hponsurascs Broap Geperob Mopsa flcmocrm, M BCTpeTHM He-
Majgo Tofysaromnenanx (xparep Ilocmpemmit) mam mouru saromien-
gex (xparep Jlemomse) mpeHmX -KoupmeoGpasmmx rop. M mapsapy
¢ 9THM B WJKHO# dacTd Mopsa, Ha rpamume ¢ Mopem CnoxoiicTsus,
BHIEASAGTCA CBOEHl NPEKPACHOH COXPAHHOCTBIO MOJOROE Kparep
Innnui, ' ' . :

" Xapaxrepaas ocoGemmocts Mopa fcHocT — ofumiame W3OTHYTHIX
BAJOB, YCOHBAWIIEX €r0 NOBEPXHOCTb. To, 4UTO MHOTHE H3 MHX
MBOTHYTH NapajuiefibHo GeperaM, BPAM JH ABIAETCA CIyYaitHBIM,
KaK He caydaiiEo u 70, uto paAn xparepos (Beccens,. Jliorep u npy-
rEe) pacmonoxen Kax pas Ha BamaXx. Hax amEum pasnoMos, XoT# M

- ‘CKpBITHe, BQIL IpeReTaBiAlT coboii Te MecTa JYHHOE KOPHI, B KO-

TODHIX, BO3MOMKHO, BHIXOX JaB ¢ 0o0pasoBaHyeM BYJIKAHOB 3HAYM-
TeAbHO o6lierdeH 10 CPaBHEHHIO ¢ OKPYKalOm[ell MECTHOCTRIO.
, Ha mosepxmoctm Mopa flcnoctu ects meGonbmoit xpartep Jlunmei,
' ¢ KoTOopwM cBfsaHA sarajouHan ucropuA. OmmrEbie HaGmomaTenn
nepsoii moyopmHK = npomuioro Bexa (Jlopmam, Mepnep n apyrae)
HEeONHOKPATHO ommchiBamu kKparep JImmmeii, xax rayGoxkumii, XoTA M
mebonpioli Kkpartep momepevnmkoM 8 kM. B 4866 r. FO. Ilmmnr,
HaGmonasnmit Jlyny B Ajueax, Ko BceoGuieMy yAUBICHUIO 3aABAT,
uro Kparep Jlummeii mcues, a Ha ero MecTe BHAHEETCA Genoe, obna-
KOOGpPa3HO® NATHO, B KOTOPOM II037Ke OTKPEUIM COBCEM KDOXOTHEIIT
Kparep. ‘910 mATHO, Kak yrsepiaan llwmpar, BOnu3u TepMEHATOPA
CTAHOBHTCA TIOYTH HO3aMETHBIM. v _
Coo6mernne MIMupara BH3BaN0 cemcanmonEy0 mymnxy. Oma yen-
Junach TOX chycTd, korda Meanep cHoBa yBumex KpaTep JlmmHei
B npexneM ero pupe. JlGousitho, ato B 1903 r. 6s1a Haiifena cra-
‘pas SapHCOBKa BTOTO Kpatepa, cheiammas eme B 1788 r. xymo:xmn-
xoM-npodpeccuonanoM JI. PeccesoM, Ha KoTOpoil 3arafgouHBli Kpartep .
BRICNAAAT  TAKAM JKe OBNBIM MATHOM, KaxuM ero ysmmex Immpr
n0uTH BOCeMb mecATmAermii cuyctda. B Tom e 1903 r. B. Huxrepuur
‘omy6aukoBan (ororpaduyeckuit arnac Jyms, B npuMedaHuax K Ko-
TOPOMY YTBePKAAETCA, UTO AMAMETD CBETIOro ISITHA YMEeHBHIAeTCH
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BO BpeMsa BhiCOKoro mnojoskedusa Conunma wax ropusomtom JIyHBI B
VBEJIUYUBAECTCH BO BPEMH JYHHBIX 3aTMeEHIH. ) :

Peannub an Bce 5Tu mameneunn? Beissanst am ony Pas3jInYHBIMH i
ycrosnAMU OCBelieHHA TOH MECTHOCTH, rje HaXOZUTCA Jlunueii,

:
Pic. 87. Mope flcHOCTH M ero OKpecTHOCTH.

!
/

HJH B DTOM MECTC COBEpPINAIOTCA KAKHe-TO aKTUBHBIE, HO MOKa He-
nouATHIC HaMu npoileccel? Ha atu Bompocst cerofiua emie He Haii-
JE€HBI OKOHYATEJHhLHBIEe OTBETHI.

B Mope CnoxoiicTBus, OTAMYHO BHAMMOM BO BPEeMfA MepBOil YeT-
sepru (puc. 88), MBI 3ameuaeMm B HeuTpe HOTYpaspymeHHBIH Kparep
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Jlamont m pacxomsinwecs of mero saasl. M coosa, HapAzy ¢ MoOJo-
neiM Kparepom Mackenaitn, Mope CuokdficrBus XpaHur Ha cBoeil
MOBEPXHOCTH, 0C06eHHO BGAM3H Geperos, MHOTOWMCAEHHEC DYHAHB —
NOAY3aTOIVIEHHBIE, Pa3pylIeHHBe IPEeBHHME KPAaTephl, MHOrMA COXpa-
uMBMIMECA JUIBL B BHAE, moayxoaer., B mnpoamse, coegmHAIOIEM

Pnc. 88. .leaa— B (paze meproif yersepra (M300paskenne uepenepﬁyroeh ’

Mope Cnomucxmm c MopeM Hexrapa, moGonbiTen MHUPOKMIL uo.ny—
‘Kpyrasiit BaJ, okpy:Raioumuii kparep Toppuueqnu. -

- Mope Hapon pMecte ¢ 3amusom llemrTpanembiM, pacnonoeHHOE
pOAn3n  TepMumaTopa, OGaamaer 0co6o TpEMeEYATENHHOI CHUCTEMON
PasioMOB, M3 KOTODHIX IPEiKJe BCero o0paTHM BHMMAHHE Ha orpom-
HYI0 Tpelliuny Apmnageil. -

I0:xnee . xpatepa IOnuit I_Ieaapb aTa TpPeIlAHA pAacCeKaeT B mu-
pOTHOM HampaBleHHH MATEPHKOBBIH MAacCHB, a 3aTeM IPOAOKaeTcCH
pwo nuy Mopa Ilapos. Tlpasde Tpemumun Apuapeit u mapajiesbHo eif
va aue Mopa Ilapos Bumem ApPYroil MCHOMMHCKHH pPa3IOM-TPEIIEHA
Turun ¢ ofHoMMEHHEIM KpaTepoMm mocepefwHe., B KpymHbie Telecko-
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OBl M HAa CHUMHKAX, MOMYYEHHBIX ¢ HCKYCCTBOHHBIX CIyTHHKOB JIyHMI,
BH[HH IIPAMEYaTeNbHH6 HOAPOGHOCTA: HHO O0GeHX TPEIMH YCesHO
MHOKECTBOM MEJKHMX KDATEPOB, IpAYEeM B Tpemune IHrum ux Goib-
me, 9eM B TpemiuHe Apuageit. /lnimma ofemx Tpemmum BechMa BHY-
murerbEa — Apuaseit umeer B aauny oxoxo 200 kM, tpemuma In-
IHH JUIIE HeMHOTHM KOpoue. ,

Ecau 6b1 Mpi OKasaduch HA moBepxmoctu Jlynm, rpemusa ['urun
npefcraia Gb HAM, KaK [UIHHHO® YIIeldbe ¢ OGDPHIBHCTEIMH KPafgMH.
Boponku kKpaTepoB, yceMBalOIMX AHO TPEIMWHLI, IO JMAMETDPY He-
CKOJIBHO IIPEBOCXONAT €e IIMPHHY. BOKDYr STHX KpaTepoB 3aMeTHBI
TyMaHHBIG OPEOJbL, NO-BHAUMOMY, CJefsl BeilecTsa, H3BePKeHHOTO
M3 KpaTepos,. AHaJIOTHIHOE CTPOEHH® mMeeT Apuapeir, -

U6e Tpemunmn ofpasoBaiuch B pe3yibTaTe PACTPECKABAHMA JYH-
HOil KOpsl., Bo3zBuxmme pasioMbl CTHMYJHPOBAJA BYJIKAHHIECKYIO -
TeALHOCTb, H BJOAL TPeIUWH, HalfA ceGe yMoOHLIA BHXOX HAapYKy,
VaBepriach JyHHaf JaBa, 00pa3oBaB OPU 3TOM MelKHe KDPaTephl.

Heckonbko mHOH BHeHIBMHT OOJHMK HMMeIOT DA3AOMBL B OKPECTHO-
CTAX KpaTepa TpHCHeKKep, HaxomamHierocs B I0kHOK wactm Mopa
Ilapos. Cam xparep meGoasmoit (gmaMerp 25 KM), EMemmi BhI-
COKYM0 INEHTPAAbHYI0 ropky. Jlesee Tpucmerkxepa BHIHKE y3KHe W
rayGoKume TpemuHBL. 3Hech, KAK # B APYTAX MeCTAX JYHHOrO MHpa,
ATWHA TPEINWH NPEBOCXOAHNT HMX MIMPEAY B coTHM pa3. Ilomepeunsiit
paspe3 TpemuH oKoNo TpHCcHeKKepa KIMHOBHRHBIA — 9TH TpelH-
Bl y3KN, ray6okn M TAHYTCA B QJIHHY Ha MHOTHE JNECATKU KUJIOMeT-
pos. To, uro rtpemmun Tpacrexxkepa He NapajjieABHH TPEIIHHAM
Apuapieit n I'urus, cBHAETENBCTBYOT O TOM, 9TO PaCTAMKCHEE JYHHOI
KOpPHI IIPOMCXOARNO B PA3HKX HAUDABACHHEAX, - -

ITo Geperam Mopsa Ilapos ofpamaior Ha ce6s BEHEMaHHEe TpH .
XOpouIo COXPAHHBIINXCA ~ MOJXOAHIX Kpatepa Mammmmit (qumamerp
40 xM), Bomxopuu (aumamerp 44 M) m Arpunna (mmamerp 40 nm),
€ 9eTKO BHpPaKeHHABIMA LEHTPANLHBIMI I'OPKaMi.

B 1oxnoit, Bepxmeit (nmpu HaGMONeHHMAX B TENECKON) YACTH Mo-
nonoro MecAnad, Ha oOMMpHONl MaTepHKOBOH TeppUTORHM, YCeARHOI
OrpOMHBIM MHOKECTBOM KpaTepoB, OJIN3KO K TePMHHATOPY BHINENA-
"I0TCA. iBe MCHOINHCKHE KOAbleo0pasHnle ropsl — Kpateps AdnnGa-
rerumit u Turnapx. '

Tlonepewnuxr nepporo m3 mmx Oamsor K 120 kM. OGpamaer na
cef BHUMaHHe OYeHL CJIOKRHAA CTPYKTYpa Baja AnanbaTerans.
Ha BeM MHOro «mapasuTHBIX» KpaTepoB, o6pa3oBaBIIMXCA MO3MHKe
roro, xak cgopmupoBancs AnnGatermmii. Bunmo, wro sToT paiion
Jiyapt GBI KOrga-To 09eHb AKTHBHHIM — H B BYJKAHOYECKOM M B
TEKTOHHYECKOM OTHOIIEHHAAX, - ‘

Menee MOITHBIM M CJOMKHBIM BajJoM obnafnaer kparep I'mmmapx
(muamerp 190 M), Ho m 9TOT Bam ycesH «NApasHTHBIME» KpaTe-
pamu (B TOM uuclNe M TAKAMH KPynHBIMH, Kak kpatep lanneii nu-
amerpoM 29 kM), a Ha auHe I'mnmapxa, Rapafy ¢ HOMy3aTOIIEHHBIM
kpatepoM I'osnbmen (muamerp 37 KM), BHMeH MoxOjIoH, emie He NOA-
Bepraysmuiica paspymenuio xparep I'oppokc (auamerp 30 xm).
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Ha mo6epesxse Mopa Hexkrapa nus sa npa mo mepBoit uerBepTH
ofpamaer Ha ceGd BHEMAaHWEe LENOYKA M3 TPEX KPYHHLIX Kpare-
poB — Teodun (muamerp 99 xm). Kmpuan (mmamerp 85 xm) m Kara-
puna (puamerp 102 M), Ilpeskne Bcero Gpocaercs B riaasa awGo-
IwITHasA fAetadb: Kpatep Teodun obpasoBasics ABHO HO3Ke KpaTepa

1

Puc. 89. Rpampm Teodun, Kiupuaa u Katapauna. .

. Rupuan — san  Teoduna paspymua panee cymec-rnonanmun Bal
anmma. OsBanbeuiit no ¢opme wparep Hatapuma yskoit ropaopu- -
Hoii coeauHen ¢ Kupusnom (puc. 89),

Kparep Rarapuua jiofomnsiTen TeMm, IT0 B 3TOM paiioHe JIym,t
COXPAIMINCh TPUBHAKN MUOrOKpaTHHX usBep:kenmit. Ha mane Ka-
TapUUbl BAJHBl «MapasuTHEe» KpaTepsl, a ua aie Kartapumsr, npa .
 HaGmIOXeHHAX B KPYlHble TeJECKOOmBI, yhaaerca pasamuuts 14 nomy- .
BATOMJICHHBIX KPaTepoB PasHOro BO3pacTa.

Iemourn kpartepor, mnomo6usie Teodpury, HKupumny u HKarta-
puHe, falleko He peixocTs Ha Jlywe. B ropmoit crpame, nmpocrmpaio-
meiicA K 0Ty OT 3THX KparépoB, HaGJIORaTeNb HailgeT HeMado
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oueHs  CI0KHBIX PopM peibeda u CpPeAm HEUX HeMOYKH H3 MHOTHX
‘kpatepos. Bupumo, Korma-1o 3jmech BYJNKaHMHECKHE NPONECCH OTJIN-
9aNACh 0C060if MOINBI0 M NEPHORH BYJKAHUYECKON M TEKTOHUTeCL:oil
. @KTHBHOCTH CMEHAJNCH NepUOJaMH OTHOCUTENLHOI'O 3aTHINBA.

Ha onymnoit xapre mnpamo mam Karapmmoii (k wory or sroro
Kparepa) BUIHEETCA J[peBHeilllag ropHas Hemb AJTail, BO3MOKHO,
KOTa-TO OBIBINASA BLICOKMM OeperoM AaBHBIM-JABHO HCYE3HYBILETO
mopa. Hexoropsie m3 Bepmum ayEHOTO AJiTasm” HMEMT BLICOTY
3900 m. Jlro6ombiTHO, 9TO KOTfla TEPMHHATOP IPOXOMHAT yepes AnTaii,
nocinequuil 06pasyer GoNbINOE CBOTAMEACA BHICTYN, BHIIMBIHA Nasie
HeBoOpy:<eHHHIM riasoM. Torga semmomy maGmopareawn; Jlyma Ha-
noMHHaeT «HPoPuUib ¢ HOCOM», & POra MECANA — KOANAK M GOPOAKY .
xinoyna. He aTuM 1M 0GCTOATENBCTBOM MOMKHO OGBACHHTEH -CTapHu-
HEle «odYeloBeYeHHKIE» H300paReHHA JYHHOTO cepma?

Crpyxrypa Axraiickax rop cyniecTBeHHO OTIHYAGTCA OT CTpOe-
HiA [PYrux JYHHBIX TOPHEIX Lemeil. ITH rOPel COCTOAT Kak GBI i3
BAJIOB NOTYPA3PYHIEHHBEIX KPATEPOB H IOTOMY 34eCh Habmiomarein
He YBHANT 9eTKO BHIpa:KeHHOro xpe6Gra. Toamwmke = gmm, worma sym-
HET ANTait 61m30K K TepMHHATOPY, TOT padiomn Jyakl mpefcraer
BeMHOMY HaOMIONaTeN0) KAaK HEeKas BO3BHINERHOCTD.

Jyameit  Anrait, pactanysmumitcs B mamEy Ha 4507 ma,— s10
pailoH fpeBHeHmMX JYHHBIX MOPOX, COXPAHUBIINX, OHITH MOReT,
B cebe cuensl pammeft mcropma gyHHOro Mupa. G aToif TOUKH 3pe-
HuA ¥ AAA KOCMOHABTOB, M [IIA JYHHBIX aBTOMaTOB AJTaiicKmii Xxpe-
Ger npencrasiser 0coGBA HMETEpec. R

BosBpamascs B ceBepHyO, ¢EHKHIONY 9aCTh AYHEOTO MICKa,
o0paTHM BHHMAaHHe Ha [Ba KDPYNHBIX JYHHHX Kparvepa — Apucto-
rean (mumamerp 85 kM) m Espmoxc (mmamerp. 64 wm), Q6a omm pac-
NoJ0KeHb Ha I0)kHoM Gepery Mops Xonona. _ ,

" Ha rpanune Maps flemoetn pacmonoensl JBe ropeHe e —
Banraunl u Anenmsunm. Bagkaum wmade WHOT/IA HA3BIBAIOT IOPHOIL
neneo I'emyc. 910 — ApeBueiimas modoca TQPUCTOR CYHIH, CHJIBHO
paspymennas speMeHeMm. OT mDpemuel, KOTNa-To MeMPHOI TOPHOIT
IEeNn OCTAJHCh OT[AeNbHBIe H3OMMPOBAHHEE, CrIAKEeHHSEIE H HEBbI-
CcOKmne rpebHH,

CosceM unOl 0GMMK HMEIOT JYHHBle ANEHHWHH. ITO MOIOIAA,”

caMasA MONHAA HA BUAMMOM nogxymapuu JIywsl ropHas nems. B mep-
BYI0 YeTBepPTh OHa NIPHOTKPBIBAETCA JUIMEL YaCTHYHO H oTaenbLHbIe,
manGonee BBICOKMe BePUINHBI ANeHHHH, ocBerienHble COXHIEM, Bbi-
CTYNMAIT A ApKHUMH TOYKaMu B TemHOfi wactu Jlymwi. Tloatomy ¢
noapoGHOro omicaHusA ANeHHHH Ienecoo0pasHO HAYaTh CIEAYIOL[YIO
IJiaBy, MOCBAIIEHHYIO meii3askaM HapacTaommeii Jlynmr.




HAPACTAIOUIAN JIVHA

Cnycrsa onun-mBa JiHs mocie mnepBoil ueTseptu HabGmIoparenio Jlys
BBl BO BCCM CBOEM BeJHKOJENMH OTKPHIBAETCH caMas, MOMKaayil, mpu-
MevaTteabuas TOpHAag Henb — ANeHHUHHM., JTa rOpPHAA TPANIA OKaiM-
JdfeTr oro-samaaHyio orpamdgy orpomuoro Mopa Jlompeit, cpenruii
rionepeuHuK Koroporo Oiamaork 1200 kM. Boaguma, umemyemas
‘Mopenm Hompeit, ogna ua camuix rayGoxumx Ha Jlywe. B Bocrounoii
‘€6 monoBuHe rAyOGmHE (MO OTHOmWEHHIO K CpelHEMY YPOBHIO JYHHOI
nonepxnocm) npessimair 1200 M, a B 3a,uazmon moxoBuHe Mopa
- Hompeit omu BRBOE GoJbuie, :

AnenEAIHN — OTANYHO COXPAUUBINHECH M, NO-BUANMOMY, MOIOIbIO
mynusie Topsl. Hexoropsle n3 sepmun aroro xpe6Ta TOCTHIAIOT B Bbl-
coty 0—6 Thicay MerpoB. Cesepo-sanamnmii cknon AmeHmHH, 0o6pa-
wenHbii K Mopio-Jlompeit, 0THOCHTCALHO KPYT. 3aTO YOro-BOCTOMHEI
crion 9roif ropHoil Hemu, obpamenunit k¥ Mopio [Tapos u Mopxo fAc-
HOCTH, 3HatuTeNbHO §osIce NMOKAT U HHPOK.

0sxmasn OKOHEUHOCTH, ANleNUnn ynupaercs B Kparep dparocen,
maamMerpoM 60 kM. Ha cesepe AmneHHHMHBI CTAHOBATCH HUSKAMU,
Moigo Tame 3aMETHTL TONEpPEYHBIE PA3IOMbl B JYHHBIX -ANEHHU-
Hax. OHu 0coGeHHO XOpoLIO BHAHH B paiioHe 3anusa 3HOA.

Crarons, Anensus, obpamennsie K Mopam Ilapos m flcmocrn, na-
IIOMHHAIOT KOHTPQPOPCH!, KOTOPHIMH WHOTAA YKPEWwIAIT 3MaHMA. ITH
oTpory, Cyjsa mo BceMmy, Goxee apeBHEe, ueM oGpHIBECTHIL Geper Mo-
pa omned (pue. 90). Bpan oM MOKIO COMHEBATBLCA, UTO CAMO 9TO
MoOpe U I0rO-BOCTOYHBIA OGDHIBUCTHIL ero Geper BO3NHMKIH B pe3yih-
TaTeé PE3KOr0 ONYCKAHHA TOr0 yYacTKa JYHHOI  1OBEPXHOCTH, KOTO-
poe Mul HuiHe uMenyeMm Mopem [lompeit. Uro wacaercs momepeunnix
JIUHTN pasioMoOB, TO OIM 3aMETHHI HE TOJBKO HA TOPpHOM Rpﬂ?ﬂe HO
u Ha Bceii Teppuropuu Mopa [lompeii:

K cesepy or mpoamea, coemuuswomero Mope flcmoctn ¢ Mopem
Homxpeii, BugHEETCA HEBHICOKAs N Kak Obl paCIIIOMEHHAA TOpHAA
.. nemb, BassagEas I'esesuem HKaskasom. Hamo 3ameruts, yTo »TOT
TAAHbCKUI A6TPOHOM HA3HIBAN JyHHBle OOBEKTH -He Beeriaa yAauHo.
Tax, HampuMep, Aynanlii Kapxas Gojblle moxod Ha 3eMHBIE AreH-
HHHB, & JyYHHEe AneHHnAwn Ba seMmuoii Haskas. Ho B Komme Komios
B HepeuHe HasBaHuil feTajell Jyunoro peabeda ecTh MHOIO YCIOB-
Hocreill, HTHOpUpyloUIMX (usnveckyo cyumHuocro obwekra (mocTaTou-
HO BCIIOMHHTDL O JYHHBIX «MOPAIX», He cONep:KaliuX HH KamJd{ BOJbI).

Ha nynsoii nosepxnocry Kasras cayur mpojosskenmem Amnen-
unn. B croporny Mopsa [lo#neii ero ycTynel OTHOCHTEILHO KpYThI,
. a B IPOTHBOIOIO/KHOM HampaBieHHU CKAonb I{aBKasa Tak 3Ke IOKa-
THl, KAK U 3allafHble CKIOHB AnenmuH. B oranmume or mocaemmmx,
KaBkas He ofpasyer cmiommuoii ropuoit nemn. Om pacmajgaerca Ha
PAX OTAENABHEIX GYrpoB, Koe-Tfie HCHEIN)eHHBIX KpaTepaMHu.

) I0musiii Geper Mopa [lospeit mnpefcraBiaser coGoii  Hu3KyO,
. CHORHOOYTPHCTYIO TOPHYW 06JacTh, Clerka NOBHINIAIIYIOCA B CTO-
pony aroro Mopsa. Oma mnassiBaerca Auabmamu. Camas BhICOKasm
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sepmmaa Anbn (MonGaan) mmeer Buicory 3600 m. HanGonee sameva-
TeNbHBII 00BEKT B 9ToM paiioHe Jlymhi — mHpOKas M HPOTAMKEHHAT
RoNuHA ANLN, HamOMWHAONIAA HCNOJMHCKAA NOpe3 HAM MIPAM Ha
anxe Jlymst. Onma mpopesaer ambumiickmit ropusit Maccms or Mopsa
Hosxpeir no Mopa Xomoma # ¢ JaBHHX BpeMeH NIpHBIeKaeT K cebe

Pxe. 80. Mope Jlomeit m oxajimasiomme ero ropmsle xpeGrel (uM3ofparcHio
‘ : HepeBepHYTOe).

sEmMaENe mccrenosareneir Jlymsi. Hexoropele us-BuxX npepamosara-
AE, 9TO B BTOM MecTe JIyHBI KOIrfa-TO «CKONB3HYJA» 110 €6 HOBepX-
HOCTH KpynHHi# MeTeopmr. OH «mpopesan» JyHHEI® AJbIbI, OCTABIB
B EEX CJIef B Bafge rayGoxoil JOMAHEL

JTa HAHBHAA THUIOTE3a CErONHA MOMKET paccMATPMBaThLCA “NAMIbL
‘KaK Kypnea. laBecTHO, UTO CKOPOCTH COyHapeHHs MeTeoputos ¢ Jly-
BOHi He .MeHBIN@ HECKOAbKHMX KuIoMeTpoB B cexyHmy. Ilpu Ttaxoi
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ckopocru (mop xaxkum Onl yriom k mosepxmoct: Jlyust om mu ma-
. RaJ1) METQODHT HpU YAape o JYHHYIO NOBEPXHOCTD o0pasyer KpaTtep,
& He NPOTAMKEBHYI0 FOPHYIO JOJAHHY. - S ,
HonuEa Anbn — TRUOMYHOE TEKTOHRmYECKO® 0GpasoBAHEe. ‘O=ma mov-
T4 NPAMONMHeHiHA ¥ TAHeTCA B AAEHY Ha 165 ¥M (mpu mimpume or
.9 nmo 15 xumomerpos). B croporny Mops Xomema oma szamerso cysKa-
ercd, a HamGoipmefi MUPUHBI NOCTHraeT B TOMIIE TOPHOTO MACCHBA.
~ JlHO HONMEEI -CPABHATENHHO POBHOE, HAIOMHHAIOIIE® PYCIO KaHaja.
- OGparnTe: BHHMAaHW® HAa NAPALIEIW3M B OUSPTAHHAX OGOHX Geperos
~ JIONMHB — ITOT. (AT CBUJIETEIBCTBYOT O TOM, YTO KOFHA-TO. 6OpTa -
 MoMMHB AJBI CONPHKACANNCH BINIOTHYIO, d 3aTeM; IPH pacrpeckn-
BaHNH JIYHHOH KODH PasOILIACH, HXuao e o0pasoBaBmIeficA HOAMHLL
Geuto 3aTomieHo IaBOil, TPOHUKIIEH M3 COCeqHAX Mopeit. Haue ro-
BOPA, MO HPAPORe H UPOHCXOMNEHHIO AOAMHEA AJBI 10A06HA Tpemin-
uaM 1 60po3gaM, ¢ KOTODHIME MH yiKe BCTPEYAIHCH B JIpyrux paiio-
nax gyEEOFo Mupa. Herarm ckasats, yakme nomepeunsie TPeIuHEEl
€CTh U’ B AHBIRICKoi# fonmue. : ' ot

Cesepmoe moGepexse Mopsa Hompmeii o6pasyer TOpHHIT Maccms
IOpa, Ba KOTOPOM PACHONOKEHH HECKONBKO KpYIHEIX rparepos (Mo-
nepriou, Buamunnn, ®Oyxo, Mlapn, Maiipat) ¥ MHOMKECTBO MEIKHX.
Ipumeuarersnoii neranvio aroro yuacrka JlyHs mBaseTcs obmmup-
ubiii 3amus Panyru ¢ Mucamu Jlannac m Tepaxmax. s

He tpebyercss Gmrhp “CHeHUANKCTOM — CRITeHONOroM; urobil B Sa-
auBe Pagyrm ycMorpers ApeBEMit MCHOMHHCKHE KpaTep, IOIY3aTOi-
JeHHBIA TeM BeLIeCTBOM, H3-KOTOPOTO COCTOHT noBepxHoeTs Mopst
Hoxpeir. Ilpu stom ‘satonnenmu - wacts  Baja 6euta paspymiena u,
ONYCTHBUIACH, ¢YTOHYJa» B TOM JaBOBOM" ‘Mope, KOTOpO®,: 3aCTHIB,
IpeBpaTHIOCH 3aTeM B TBepHoe amo Mopa Jomnei. Hosanyit, uu-
rae na Jlyse Mu He maifmem 66mpmmux oo MacmraGaM crefoB rpas-

© JMO3HHIX H3NMABWA JIABH M3 JYHHHIX HeAp. OTH JaBOBHeE TMOTOKHU

_ KOT/Ia-To deMiu M JOYTH HONHOCTHI Pa3pymuiu ApeBHRAH -peased
ua sanansoM Oepery Mopa- Hosnei. “CoB¢TrenHO TOBODH, H Gepera
sneck nouta Her, a Mope Homnpe#t «cauBaerca» c CaMBIM OGIUNPHRIM

- TeMHBIM NATHOM Ha aucke Jlymsi — Oreanmom Byps. Jlums fommuas
oxpauna Mopa [emper ob6pamiena HeBBICOKOH M MHOroGyrpucToi
BO3BHIMERHOCTEI0, nMeHyeMolr Hapmaramu. ‘

Kaprmarter cocraBasmor caMyio BEICOKYH wacTs KOTHA-TO CYINecT-
BOBABIIIEro 3aeck OGIIMPHOTO M IUIOCKOrO JIPEBHETO HATOPES, HaCTHY-
110 paspymIeHHOro N 3aMUTOrO JABOBEIME morokamu. Tawum oGpason,
JumL Bocrounkle Gepera Mops [lospeit Bricokn u o6psiBucteL. -G ce-
Bepa u ¢ ora Oepera Golee HHE3KN 1 OTJIOTH, a Ha 3amajie ORM NOYTH
BOBCE OTCYTCTBYIOT, L

Ha gue‘Mops omyeit pacmomoskeno HeMajo HHTEPECHRX 00TBeK-
ToB. IIpm ynaumeix ycinoBusx ocBemenms sfech BHAHE! 'IpOTAHKeH-
HRle Bajbl, BOOGIie mOBTOpAIOmEE ovepranna Geperos. Kak u npyrue

- ofpasoBanuA 1mo0GHOTO poOja, BaJbl Mopa Jloxpmeit Bosmmrmm, mo-
BUIUMOMY, IIpI CHRATHH OCTHIBalOlNeil JaBH, KoTOpas oGpasoBama
Mopckoe zimo. Ha atom pme ecrs meGoabwmme roprbie xpe6rul (Hanpn-
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Mep, B cesepHoii uactn Mmopsa ropsl Temepud m Ilpamoi Xpeber),
a Tame OTAeibHble H30MMpOBaHHble TUKH —ropa Ilukomropa Tlu-:
Ton (pue. 91). TH NMKH NPERCTABAAIOT CODOIT BHICOKME, C IIMPOKHM
OCHOBAHHMEM, YTeChl, H30JUPOBAHINO BO3BHILIAOINMECH HAN oliH006pas-
noit pasuunoii Mopa Iospeii. Beicota ropw [luio 6amaxa k 3 ®M,
NPUMEPHO TaK ke BBICOKA M ropa [Muton. Nx BepminHbl NOKPBITHI

/

Puc. 91. Topa TInron (oTMedeHa crpenkoii). llItpuxosoit nunneil moMeuen ro-
PIU3OHT A5 HabuiomaTeNs, HAXOAAMIEroCs Ha BepUINHC JTOIl TOPHL

KaKHM-TO CBeTAniM BemectBoM i, ocemensasie ConumeM, oHu Ka-
wmyTca cumomumu. Hamo 3dmernts, 9TO0 [UIMHHBIE Y3KHE TEHH, OT-
6paceisaemsle ropamu Iluron u Iluko, umorna cosnaioT AoMHOE Brie-
waTien#e 06 OCTPOKOHEYHOCTH STHX MCHOMMHCKMX yTecos. Ha camom
Jlele KOCMOHABTY, CTOSIeMy HA JIYHHOM [OBEPXHOCTH PAMOM C BTiH-
ME TOPAMH, OHH HOKasajuch OB He OCTPOKOHEYHBIMU TODHBLIMH Bep-
[MEHEAME, a CKOpee, GOMBIIMMIA XO0JIMami — Benb ropa [lnton, wampn-
Mep, IpM BHICOTe OKOJIO 2 KM MMCeT OCHOBANHE TONepEeuHIKONM
g 28 nunomerpoB. IlomoGublit mpodmin NMET H JAPYrHe . H30JAAPO-
BaHHBIe ¥ KaMYIIHeCH OCTPOKOHEYHBIMH JYHHEIE IOPHL

244




Fopur Temepud coCTOAT W3 OTAENBHEIX HHKOB, MOKOGHBIX ropam
Tluxo u Ilutom. MHoraa Takme nEKA CIUIAYABAIOTCH B CILIONIHBIO
ropHHe Tenu, HPEMepoM Koropeit mosmer cayxuts IIpamoii XpeGer.

3amanzee Anennus Haj pasmmnoit Mopsa [loxseit Bossnmaerca
Tpofika KPYIHBIX KpaTepoB — ApxuMex, Apuermia, Astormk. Cameri
Kpynemi u3 Eax Apxumen (xmamerp 73 xuM), mmenmmi ouyeHH POB-
Hoe nHO. JlBe ocrampEEIe KodbHeBEl® rope Apmermin (amaMmerp
_ 51-kM) m Apromur (pmamerp 36 KM) 06Iafal0T HEPOBHEIM JHOM

U XOpODIO COXPAHHBIDEMMCA NEHTPAIbHLIME TOpKaMu. BHyTpenmme
CKIOHE BCeX TpeX KoAbNeoOpasHHIX rop oGpHBHCTH, BHEIIHHE Io-
pasfao Goiee oTiOrm, 49TO, KAaK, BEPOATHO, 3aMETHJ UYHTATENb SBIA-
€rcs XapaKTepHOH YepTod MOYTH BCOX JYHHEIX KONbIEOODAs3HBIX Top.
IlposepsTe 2TO yTBEpAJeHWe Ha mpuMepax japyrmx kpartepos (Tmmo-
xapuc, JlamGepr, OJitnep), pacmono:xeHHEx Ha nEe Mopa oxmeit.
Jlwbonnrer rparep Haccumm (mmamerp 53 kM), na nme KoToporo
BUJIHO eHIe HECKOJBLKO KPATEpOB. ]

CaMam saMeuarelbHAS KOJBIEBAajl ropa sToro paioma Jlymst —
orpomurrt kparep Ilmarom (cm. pume. 90) xak 6m BpesaBmmiics
B Maccms JdymHEX. Anpn. Ifonepewmur Ilnaroma 96 kM, a ero Bax
(o wem MOKHO cymuThb mO TeHH) mMeeT 3y0uaryr GOpMy M HeKOTO-
phle U3 BepIIMH BaJa JOCTUTalT B BHCOTY 2 KM. IIpaspma, ouyrmcs
B IEHTpe ILIOCKOro, posHoro nHa Ilnaroma, Mmt Ge M He saMermin
€r0 Bajla, 38KPRITOTO TOPN30HTOM. ) . -

HAuo xparepa Ilnarom saMeTHO TeMmHee, cxakeM, mHa ApxmMmesa.
JlioGonniTHo (M 5TO OTMeYeHO MHOTHME HcCefoBaTenaM: JIyHEL),
uro ¢ yseauwyeHueM BuicoTht Commma Haxy nHoMm Ilnaroma sTo mHo me
CBETJIEeT, KAK CIeN0BaN0 OH omumats (Begb TeHHm OT MEeJIRHX JieTa-
Jefi mpu aToM yKopauusawrcal), a maoGopor, remmeer. K xommy sxe
JYHHOTO fiHs HoBepxHocTh nHa Ilmaroma cramoButes omarh cBeriee,
yeM B NOAAeHEk. YeM BBHI3BaHLI HTH HM3MeHEHHS, IIOKA HO SACHO. BbI-

- JIBUTAJHCH CAMBIe PASHEe I'UOOTE3Hl BILIOTH JI0 axsormueckux. Ilpen-
© I0Iarajzoch, HAIPHMEp, UTO K NMOAYAHIO Ha nHe IljzaToEa npouspac-
- ~TaeT KAaKaA-TO0 TeMHAA, CKYAHAA JYHHASA PACTHTENHHOCTD, YaXHYIIAfd
/X Komny gymsoro nua. Hak mu samamumBa s1a ramoresa, cyma mo
' COBpPeMeHHHIM JAHHHIM o JIyHe, OHa BpAA JH COOTBETCIBYET leiiCT-
BureapHocTH. OtcyreTBMe aTMocepH, BIarm, pesKHe KoJleGaHumm
TeMIepaTypsl, o0IyueHHe «IKECTKOH» YaCTHIO CONHEYHOrO HAIyde-
HUA — Bce 9TO co3faer Ha Jlyme ycaosus, mo-smmumomy, mcxTouawo-
IIjHe BO3MOKHOCTL CYIIECTBOBAHUA TaM JKU3HHU.

Ha ommom Gepery Mopa [lompeit, uyTh 10:KHEe® HKapmnar, oGpa-
maeT Ha ce0f BHUMaHUe OJHO U3 CAMBIX 3aMEYATeIbHBIX o0paaosa-
Huii na Jlyne — orpomuniii kparep Konepunk (puc. 92). .
- Eme no Pauuoin ero coBpeMeHHEK amramiickmit acTpomoM Haua-
na XVII sexa T. Tappsor uaEec aToT Kparep Ha JYHHYI Kapry
B BHUJie YETKOIO CBETJIOro mATHA. BoaMmoxHo, -uro Puuwonn mcmonnso-
pan umMa HomepHmka mis mauMemoBanma mpuMewarelbHOro Kpatepa
H6 CIYYaUHO — €CTh OCHOBAHHM AYMATh, 4UTO YYEHHIH-He3yHT TaifHe
CUMIATH3HPOBAT YICHHUIO BEIMKOIO IMOJNBCKOTO ACTPOHOMA,
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.Kparep Konepmur umeer monepeunmr 93 xm. Ecrs ma Jlyne
11 Gosee KpynHbele KpaTeph!, HO HEMHOTH® M3 HUX CPABHATCA IO Co-
xpagHocTH (opM, yeTKocTH CTpyKTypH ¢ Homepmukom. Hpome roro,
1e0bbIuHOll «penbedHOCTHY 3TOro o6pas3oBaHWMA cHOCOOCTBYET M TO

.

Puc. 92. Kpatep KonmepHHK X ero OKpPeCTHOCTH.

06CTOATENIBCTBO, 4TO KpaTep HOmepHEK pacHoioeH He B TOpHOIl
cTpaHe, a Ha CPABHUTEABHO POBHOM Y4YaCTKe JYHHOH NOBEPXHOCTH.
XapaxTepaas ocoGeHHOCTH Kparepa HomepHuK: ero poBHOe [HO
ONyIIEHO IO CPABHEHHI ¢ OKpy)kaiomeil MectHOoCcThIO Ha 1600 Met-
PoB, TOrfa KAk y GONBUIMHCTBA AYHHEIX KPATePOB JHO HAXOHUTCH
1MOYTH HA OAHOM YPOBHE C OCTAJbHOH JYHHOH HOBEPXHOCTHIO.
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Ban kparepa HomepEuE o4YeHb BHICOK — MAaKCHMANIBHOE €r0 BO3-
BHImeHne Hay AHOM cocTaBisger 3800 M, a Hajg oKpysRamomniei no-
pepXxHOCTHIO — 2200 M.

- Jaxe B HeGoNbINEEe TeJECKOUB! yHaeTcsi YBHAETh, u4TO Bal Kpa-
Tepa COCTOMT H3 HeCKONbkux Tteppac. Ilpm mabuaomerup B Gonee
MOIHEIE HMHCTPYMEHTHl 3aMETHO, UTO Ball YCeAH MHOMKECTBOM MeJl-
KHEX KpaTepoB, a Teppacus pasfedeHH TIyGoOKMMEM pacmenmEamm. Hax
¥ Yy [PYIMX KpaTepos, BHyTpeHHWe CKJIOHNM Kparepa Homepaux Me-
Hee II0JNOTH, YeM BHeNIHUE, , )

O6paraTe BEEMaHWe Ha BaKHYIO JETAlb, BCTPEYAOIIYIOCA Y MHO-
IHX KpaTepos: odyepraHme Bajda HomepHEEKa CKopee HamOMUHAeT He
OKPYKHOCTb, & MHOTOYTOJAbHHK. TIMaTeXbHLIe MCCIEHOBAHUA HOKA3a-
au, uro Bax HofiepHEWka cocTomt m3 12 Goiee mim MeHee mpAMONH-
Heifapix yuacTioB. Ha nme kparepa Komepmmk ecTh HOCKOTLKO meHT-
paJBHBIX IOPOK BHICOTOH B COTHE MeTpoB. CeBepHaa wacTe fHA Golee
rIagrkas, 4eM OMRHaAfA, ‘ )

Tappmor me ciyuaiimo mso6pasmn xpatep Komepmmk B Bmme ceet-
aoro marra. [eficrBurensro, HomepHEK CIyRHT HeHTpPOM CIOMKHOK
cucTeMbl cBeTABIX ayueit (pume. 93), pacxomsmuxcs pagmaabHO OT
Hero Bo Bce croporsl. Ilpm mmpmue or 50 go 100 kmaoMeTpos snyun
kparepa HonepEMK B HEKOTOPHIX CIy4Yagx NPOCTHPAIOTCA B IJIHHY
Goxee, yem Ha 500 kM. VI3 nmyueit ocoGeHHO 3aMeTeH APKMil IIHpPOKMil
Iy4, BaOPaBAeHHBIA K cocepmeMy kparepy HKemiep. Keratm crasats,
H 3TOT KpaTep MMeeT CBOI0O CHCTEMY CBeTIBIX Jyuell, H TaM, rjie Iie-
PEKPBIBAIOTCA NIy4M, MAYIIME OT ABYX KpaTepoB, BHAHH Oolpmine,
ApKHMe NATHA. ' o

Ilpupona u npoucxojeHHe CBETAHIX ayuell HOKA eme He MOIYT
CIMTATECA OKOHYATENHbHO YCTAHOBJIGHHBIMH, HO CKOpee BCEro OTH Je-
TaJN JYHHOTO penbeda TpeACTABIAOT COGOI0 MONOCH CBETIIOTO, Pas-
"ApoGIeHHOTo BemlecTBa, BHIGPOUIEHHOrO M3 KPATePOB LPH B3PEIBHEIX
npoReccax. -BEuT M 9TO B3pHIB mpH yjaape MeTeopuTa O JAYHHYIO IO-
BEPXHOCTh, MM B3PEIB NPOHM30IIEN B DPE3YJILTATe BHE3AIHOTO OCBO-
Gomnenun BHyTpeHHell sHeprum JIyHHI — pesyabTaT HOJXYYHTCHA CXOJ-
HbIM: pasgpobiieHHOe B3PHIBOM M BHIGDOIIEHHOE W3 KpaTepa BemIeCT-
Bo ofpasyer pammanpHbie Hackimm (ryum), a BGimam Kpartepa, rpe
aToro Bemlectsa Goibmre, Heu3Ge)KHO BOSHUKHYT, PaHO HIH IO37HO,
CBeTJIbIé OPEOJBI HJIH BEHIHL S

B orHomlennn kparepa Homeprumx mocienmee, «ByIxammyeckoe»
ob6bacHeHne, Goee BepoaTHO. [leno B TOM, YTO cBeTJIOe BeINECTBO M3
Konepunka sriGpachiBamoch, Kak yCTaHOBIEHO, HeOTHOKpPaTHO. Mmo-
TOKpaTHOe e NajeHAe KPYNHHIX MeTeOPHTOB B OJHY H Ty JKe TOUKY
JYHHOH TMOBEPXHOCTH IPAKTHYeCKHM MCKI0ueHo. «JIyumcrsie» kpare-
pHl — 3TO IEHTPH KOTrAa-TO NPOMCXOAWBIIAX MOIMHEHHINX BYIKAHW-
YeCKHX H3BepKeHHH W XOpomas COXPAHHOCTH KaK CaMHX KPATepor,
TAK R OKPYKAIOIMX MX CHCTeM CBeTJIBIX JydYell CBHIETeNECTBYIOT
0 TOM, 4TO 3TH GypHEIe IpONECCH MPOMCXOMHAM CPABHHTENHHO Ie-
" AaBHO. HamoMumM, 4TO «KONePHUKAHCKUiI» IEPHOJK CUHTAETCH HOBCil-
IDUM IepHojoM B pBoonuM JIyHBL :

-
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J060MKTHO, YTO HOBEPXHOCTH, BAHAMAEGMAA CBETNRIMA Jydamum,
M3PHTA MHOTOYNCICHHKIMEM MeJKMMH KparepaMs AuaMeTrpoM 3—5 KM.
Mopdoaornueckn OHE BeChMa IOXOKH Ha 3eMHLIE yJAapHEE MeTeo-
pUTHRI® Rparepsl. Broise BO3MOiKHO, YTO OHH 0GpasoBaHCEH IpH
yhape o IYHEYI0 IOBEDXHOCTh KDYHOHBIX OCKOIKOB, BRIODOIICHHBIX U3

Pumc. 93. Cucrema cBeTIHX Jydeit xpatepa Honeprur.

xparepos. J{poGser npum ymape, BemieCTBO BTUX OCKOJIKOB IONOMHAIO
HacHIIE pasapolieRHOro BemecTBa, ofpasyiomue JyY# H BEHIB Kpa-
repa KonepEmra. O TOM, KK BHITJIAMMT STOT 8aMeYATENBHEIA KpaTep
¢ GIusKOro pACCTOARMA, UATATeNb MOMeT CyRAuTh mo puc. 94.
CpasmmrensEo Gamsko or Kparepa HOIEPHAK eCTh HECKOTBKO
KpaTepoB TAKOre FRe THIA, HO TONBLKO yCTyHamomiue eMy B pasMepaxi
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Puc. 94. ®otorpagms kpatepa Komepnux ¢ seicoTn 25 M (mOZyYena ¢ HCKYCCTBeHEOrO cmyTHuKa JyHE).



s

Tlpesige Beero ynomsamem kpartep Jpatocden (muamerp 60 xm), pac-
1IOJIO/KEeHHEI B I0/KHBIX orporax Amenmms. Om Tax sKe xopomio co-
_ xpaHuics, Kax u HomlepHEUK, HO BOKPYr Hero HeT CBETIHX Jydeil.
3aro HaxofgAmimiicAa BOMU3M TePMHHATOpA NOYTH BJBOE MEHbINMIL
rparep HKemmep (muamerp 32 kM) -o6rafaer M CBETIBIM OPeOJOM
M CBETABIMH JyYaMy, YacTh M3 KOTOPHX IEPECeKAIoTCA ¢ JyuaMi
Homepunxra. Cnegyer saMeTuTh, 4TO M3 BCeX JYHHHIX KOJBHEBHIX FOp
kpateppl Tuna Hemnepa ® mo mpomopiusM u mo pasMepam Hamboiee
TOXOKM Ia KambfePHl 3eMHEIX ByiaxaHos. Ilpaspma, semmas ByJiRasu-
veckas Kambiepa Temepus mmeer B momepeunure 20 1M, raabaepa
- Bpauuaso 15 KM, OcTaibHbie emle MeHbmie. OnHaxo cyImecTBeHHO
MeHbIIAas TAXKeCTh Ha JlyHe cepeiicTBOoBala 00pasoBaHMIO Kanbzep,
sHauuTeNbHO GoJee KPYNHHIX, YeM 3eMHbIE. '

Croan 3Ke' Monofio, kKar Hemiep, Beraagsar Kparepst PeitHronnby
(xmamerp 47 M), Meitep (nmaverp 29 um) u Jlaupcbepr (mmamerp
40 M), Haxojamuecs noGausocru or Honmepnuwka u Hemaepa.

Ha ¢ome aTMX MOJOAHIX KPATEPOB KOHTPACTHO BhLAENAETCA 1OJXY-
paspymenusii xparep Crapguit (auamerp 67 KM), DasMeCTHBIUIHACH
mesxly Homeprmiom m parocenom. . Baumarelnnno - pacemorpare
9TOT NOJypaspyMIeHHBI W [OXYSATOINIEHHBIH KpaTep — Kak ¥ B APYy-
rux MecTax JIyHE Mosopofl, HefaBHO BOBHMKHIHI pesnbed, cocylect-
ByeT ¢ JIpEBHUMA PYHHAMHM.

. Keratn ckasarh, Ha oOmmupmoit pasuune Mopsa [omgeir MomHO
(DpM yMAYHBIX YCJHOBHAX OCBEUIEHHHA) OTHICKATH HEMAJO KPaTepoB-
upuspakoB (mian, KaK MX NPHHATO HA3KIBATH, KpaTepoB-(haBTeMOB).
V 5THuX. KparTepoB, NMONHOCTHIO IOTPYKEHHBIX B TBEPAYIO, HBIHE.TeM-
'HO-CepYI0 TI0BEDXHOCTL MOPs, HOT HHKAKOTO Baja, or6packiBamoliero
Tegb. BMecro Bana ma ¢ome Mopsa Kaxk Obl mpocBeumBaeT Gaejnoe,
TYMAHHO® KOJBIO — (yTOHyBImit» Apesuuid - kparep. Ilompobyiite
OTBICKATh 9TH TNPU3PAuHBle Cledbl APeBHEro IYHHOrO peiabeda — Bbl
Torna HarmAnHo mouyscrByere, uro Mope Jlomfieit ma camom pexe
OBUIO KOTZIA-TO MOpeM, HO COCTOAI{MM He W3 BOJBL, & N3 OFHeHHO-
| KuJKOl, pacKalenHoil nassl. Ecau Bamm noucku Gypyr yemeHIHhIMIL,
nonpofyiiTe TOWCKATH KpaTepH-IPUSPAKM W B JPYTHX JYHHBIX
MOPHX. ' _ o . :

' Eciu or 3anupa 3HOA NPOABHTaThCA NPAMO HA 10T, HA IYTH CHa-
yazma * BcTpeTHTCA IOIypaspymenumii kparep Ilperep (mmametp
44 ®M), a 3aTeM, NOYTH B HeHTpPe JYHHOTO NUCKA, KPYHHBIE Kpartep
®nrammapuon (gmamerp 72 k). Xora om kpymmee Ilperepa, Ho
BaraAn Haldiofarelda HeBOJBHO COCPeIOTAYHBAETCA He Ha HeM, a Ha
IellOYKe M3 TPeX HCHOIUHCKAX KpaTepoB, PACIOJIOMKEHHLIX I0KHee
@daammapuona. Cambiii cesepsbri u3 aroit Tpoiikm Iltomemeit (mma-
Metp 146 1M) He uMeeT LEHTPANLHOH TOPKH. : :

3a nuM K ory cienyer Ansdouc (guamerp 124 wm). Om Goaee
modaon, ueM IlTomeMeit — ero Bax mepexpbiBaer Baja mociefmero. Ha-
KOHell, elife [O/KHee BujeH Kparep Apsaxeins (gmamerp 92 KM), Kax
u Anpdonc, umerommii uentpambHyo ropry (pue. 95). Cnpasa
% Axbdoucy 1 Apsaxemio mpumsikaer Kpatep Ambmerparmit (sua-
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meTp 40 xM). Jla u BOOGIIE BOKPYT TPOHKHM MCHONMHCKHX KOMBIIEBHIX
IOp MOKHO HACYUTATh HEMAIO KPATePOB H CPABHUTENbHO KPYIIHBIX
U, 0CODEeHHO, MEIKUX. . »

Baant Anbdonca n Apsaxeis HBofiHBIe M MOJUTOHANBHbBIE, C BECH-
Ma CJIOKHBIM CTPOEHUEM, BIIPOUYEM, XODONIO 3aMETHBIM IWITL B KPYI-
Hete Teeckonsl. Bau IlroseMes ycesH oCTpOKOHeUHBIMH MHKAMH, OT-
OpachiBAIOIUMH DY KOCOM OCBELIEHWN JIUHNEIe, OCTDHIE TEHH.

Bece aror paiton JlyHs: HeBONBHO OCTaBIseT BlevaTICHHE, UTO
KOT/Ia-T0 3/leCh BHYTPeHHIe BYyJKaHAYecKue CHbI JIyHB mopaGoraim

Puc. 95. Hpatepnt Aangone (mmsy); Apszaxens (BBepxy) u AJILIieTparriﬁ
(cnpaBa). : ,

Ha ¢NaBy — PaccMOTPHTE MECTHOCTH K 3amamy or Anbgomca m Apaa-
xens, Ceilvac sTa. KapTuHa KasKeTcd MepPTBOH, NABEKH 3acTHIBIIEI,
Kag, BOpPOYEM, U OcTadblibie JyHHbie daugmadrtet. Ho, moiker OBiTL,
TAK- TOABKO ¢KayKeTCA» IIpH IOBEPXHOCTHOM Halmojennu, a Goixee
TINaTeJbHble HCCIEJOBAHNA MOIYT BBIABUTH CJOebl COBPEMeHHOil BYJI-
KaHH'1eCKO# aKTUBHOCTH Jlymw?

‘Ha nue Anbpdonca pase B meGouabmoit Temeckom MOKHO pac-
CMOTpeTh 3arafouiioe oOpasoBaiife — TeMOBIH TPEYrOALHHK H3 KaKO-
ro-T0 BenlecTsa, o00Jaflalolero MeHbINeil . OTpaKATeNBNoll cnocos-
#I0CTBIO, YeM OCTAJbHAA JYUHAA HOBePXNOCTb, JTOT TPEyTONLHUK
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OTRPBLIN ellie B IPOMLIOM - Beke. Korna B ero menTpe yAadoCh PaccMOT«.
peTh MajleHbKHA KpaTep, HEKOTOphle N3 AacTPOHOMOB BBICKa3aju
THIOTe3y, UTO M3 STOr0 Kparepa KOrAa-TO OBLIO BRIOPOIIEHO TeMHOe
BEHIECTBO, HEUTO BPOJE Bynxanmecxoro mensia, Kotopoe u o0pasoBa-
70 3arafiovHBI TpeyroabHulit najer. J[pyrme acTpOHOMEI yTBep:;iJa-
W, 9TO «HemeJ» CJIMIIKOM XODPOINO COXPAHIJICH, a 3HAYHT, JO/MKel
ObuI HBBEPIHYT HeJIaBHO, YTO HEBO3MOKHO, TAK KAK BYIKaHU4ECKAH
AaKTHBHOCTBL, 110 HX MHEHMIO, NOJHOCTBIO TPeKpaTuiach Ia JIyHe no
MenblOeit Mepe COTHH MIIIMOHOB JleT Ha3an.

Mcropus ¢ saramouHbM NATHOM Ha [le Anmbonca coBcTBEHHO,
MOKeT CUMTAThCH JMINb SHU30/0M B [UIHTENBHON JHCKyccmu (mpo-
[oKaoleites u moHsiHe!) o peficTBynomux Byakanax na Jlyme. Ha-
YaNO [IUCKYCCHH GblI0  BOJNOMKEHO 3HAMEHHTHIM HCCIeHOBaTeNeM
speauoro "Mupa Jonom lepmenem. B 4787 r. on omyGaurosax
coobuenne 0 Tpex AeiicTByoliux ByikaHax Ha Jiyme. Ma Bux nBa
I'epmens cumTaj HOYTH NOTYXMIUMHU, HO 3aTO TPETHIX OBIT BijieH
ABe HOMH IIOJIpH}I H_Kasajlcs MOXOKHM Ha MaJIeIII:I(IIII pacKageHHbIIL
KyCOR yrias*), .

dru nabmogenus . Tepmensn oTHOCATCH K anpeawo 1787 r. Ho
M 33 yeThpe TOfia A0 BTOI0 €My YHAIqCh, MO ero CloBaM, yBHIETH
Ha JlyHe eme Gonee ApKmi W KpYHHBIH AeilicTByoNIui BYJIKAH.

Hoasxe, B XIX B. ApKWe CBETAI(UECH TOYKH B TeMHoit wactu Jly-
uel nnorpa supean I OanGepe, K. I‘ap;mnr B. Crpyse u npyrue
omsituste nabmionatenu. Jlureparypa o ReHCTBYIOIUX JYHHBIX BYJl-
KaHaX B HACTOAIlee BDPeMs CONEPHHUT Gonee coTHE crareit #HA o1y
remy. Ho sump B 1958 r. u3BEeCTHOMY' COBETCKOMY ac'rpo(buaimy
H. A HosmpeBy BIOEPBEIE YIAI0Ch YBEPEHHO OTKDHITL ecid He neii-
CTRYIOIIMH AYHHBN BYJAKAaH, TO BO BCAKOM c.nyqae HEYTO OYeHb HA
Hero moxosee.

Peusr uger o uempanbnou ropKe xyrHOTO Kpatepa Axbdoue, BO3-
BLIMIAOUIE[iCs HAA YPOBHEM {HA IOUTH HA KIJIOMETP.

Eme B npomuioM Beke OblIo 3aMeueHo, uTo AHO Aundomca, Tra-
'TOHA ¥ MHOrMX JPYrAX JYHHHIX KOJABIEOOpasHHIX rop- MHOrfa CTa-
HOBHTCA ILIOXO .PAasiHYAMEIM, KaK GH NONEPHYTHIM KAKOH-TO /[bIM-
Koil;, TakHe HaOmIOTIeHMA HEOMHOKPATHO NPOBOIMINCH M B TEKYIEM
“Bexe, a B 1957 r. amepuranckuit acrponoM Oxarep Ha cepum ¢oTo-
cHuMKOB AnbdoHCA, CHEENIAHHBIX C pa3HBLIMEH CcBeTOmIbTpAMH, Ha-
meJ, 4T0 M300pajskeHHsA DTOro0 Kparepa B CHHAX IyuaX TOpaspgo Me-
Hee OTUETAVBHI, ueM B mHPparpacHbX. Ha ator pas me rias, a cse-
TOQUIBTPHI aa(buﬂcnponann CHEIOI JRBIMKY, HOUYTH MOCTOAHHO 06BO-
naruBapLyo kparep Auabdorne.

I'ox coyers, B woape 1958 r., H. A. 'HoampeBy npu naﬁmo’zxe~
musax kpatepa Auasdonc B 125- canmmerponmn pedaexrop Kpoia-
croit Actpodusmueckoit odcepsatopun AH CCCP ynamoch saduicu-
poBaTh Hacrosliee JIyHHOe I3Bep:kenme. Hadamock oHO B HOuB CO

-

*) IlogpoGuee cM. B KH.: LICTODHKO-aCTPOHOMIYECKITe HCCIENOBAHII
puin. 1V.— M.: Hayka, 1960, ¢. 263—279. :
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2-ro Ha 3-e HOAOpA, NPUMEPHO YAC COYCTA NOCIe HOJYHOUM. B wc-
Karenb perexropa Hosbipes 3aMerwi, 9to uenTpaibHas ropka Alb-
¢onca crama Kaxoi-TO PA3MBITON, HEOTUETIHBOI, ¢ HEOGBIYHHIM Kpac-
HoBaThIM OTTeHKOM. B 3 waca 30 mmuyT, Korma mocie mepepnia Ho-
3bIPEB CHOBA BepHYJCA K HaGIIONeHUAM, on OBUI IOpa’keH HeOOBI-
YailHO#l APKOCTBIO U OCHeNHTEeNLHO OeJbIM IBETOM HEHTPAABbHOM rop-
Kd. 3areM gUeHb CKOPO, Yepes HECKOJABKO MUHYT, 3TOT OCIEIHTelb-
HEI 6NeCK ucYe3 ¥ TOPKA NpHHANA OOBIYHbIN BHI. :

~ Hossipen momarai, yto Bce 3TH MeTaMpp(O3bl BHIBBAHEI H3MeHe-
- HHAMY B YCIAOBUAX OCBEIIEHHSA LEHTPANBHON Topku.. OHAKO OMIIO-
BPEMEHHO ¢ BM3YAJBHBIMM HAGIIONEHUAMH B TUJ C IOMONILIO IJIAB-
HOro HUCTPyMeHTa (oTorpadupoBaJiCA CHEKTP HEHTPANbHOI TOPKH.
Rorga HayTpo mpoABMIM COEKTPOrpaMMBI, HA HHX UeTKO BHEICIMIACD
MIUPOKHe IMUCCHOHHBIE IIOJOCHL, IOPOMieHHble BBIACAHBIIUMUCH H3
JAYHHBIX HeAp obJaxaMu ra3eo6pasHoro yrieposa. .

Bugumo, wusBepsxeHme JyHHOro Byikana (HmeHTpaIbHON ropxu
Anbgonca) Hauanzoch ¢ -Bhibpoca o6JaKa HBUIH WIH HeITa, CBETHA-
merocsas B Jyuyax COnHIIA KDPACHOBATBIM CBeTOM. 3areM HAUYAJ0ChL HC-
TeYeHUe razoB M3 JYHHBIX HeAD, APKO CBETAINUXCA IO BO3JIEHCT-
BHEM YIbTPagHONEeTOBEIX COJHEUHBIX Jyueil. VaBep:eHme 3aKoHTI-
. JI0CL 1O3.Lell HOYLIO, & BO BCe Nocienyomue Bedepa AXb(POHC Bbi-
TaAfen BIOXHE 00BIYHO, KAK U ero, HeHTPaJbHAg TOPKA.

910 mepBoé fOCTOBepHOE HAGHIONEHHe JeHCTBYIOMEro JyHHOTO
BYJTKaHA HABOAWT Ha MHTepecHble pasMunuienns. Ecam us nearpans-
HOif ropru AxbgoHCA BBINENSICA YTIEPOA, TO 9TO (KaK MOKAa3al
amepuraHcKuil reoxmmux 1Opu) osmawaer, uro B JyHHBIX Heapax
ectb Kapbun ramenua (CaCy). Korga BHyTpenmmue — «mommymasies —
BOJ[bl CMAYMBAIOT KapOuX KaJbIus, B pesyibTaTe XNMUYECKHX peaK-
uuii obpasyerca auermien (CoHp). Ator mocnenmmit ouens Heycroii-
YMB U N0 BosfieficTBueM yabTpaduomeToBoro usayuenna Coxnpa
nucconuupyer Ha yraepox (Ce) u somopox (H;), xoropsie u BEIEms-
JUCh U3 NenTpanbHoil ropku Anbndonca.

Ecan paccympenna Opu sepusi, nabmiopenuas H. A. Kossipesa
JIOKA3BIBAIOT CYIlleCTBOBAHMA IOJ IOBEPXHOCTBIO JIYHBI HHNKOH BO-
JiBl, YTO MOra0-OBI HMETb OTPOMHOe 3HAYeHWe A GyAymuX pador
N0 OCBOEGHHIO JIyHBI — Beb M3 BOABI MOMKHO MOJYYUTH KUCIOpOJ Jist
HCKYCCTBEHHOH. arMocepsl MyHHEIX xuium. Oamnako caemyer saMe-
- THTB, 9T0 B COEKTPe LEHTPAALHOH ropku AnndoHca JTUHHME BOZOpOAA

H. A. Hossipes He oGmapy:xu. ‘

Hna moGureneit acrpomomnn nHaGmonenus H. A. Kossipesa mo-
YUuTeAbHE U B JIDYrOM OTHONeH®H. M3pepiienne IyHHOro ByJkana
oH Habu07lan B TUJ BU3YaJibHO, & 3HAYMT, B NpPHHINIE MOIOOHHIE
HaGMIOfeHEA BO3MOKEB M JUIA JiobuTeneit acTpoHOMHEHM, 00JIagaloTi-
MH He CIMIIKOM MaimiMd Tedeckomamu (7 cM # kpymeee). Kaxasm
9TO yBIeKarellbEAA 8aJa4a — CHCTEMAaTHIECKAH «CHeRKa» - 32 IeNT-
PamBHBIMH TOPKAMH MOJOZBIX JYHHBIX KpaTepoB B Hajemae 3aduk-
.cupoBath ayunoe uspepskenne! HKomeumo, takas «cuay¥6a JIYHHBIX
BYJKaHOB» r0TPebyer HeMalo Tepremus, HO DasBe MeHBIIEe TepIe-
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Hile XeMOICTPUPYIOT OTKpbIBaTedH HOBhIX Komer? OTKphiTme Ke HO-
BHX MeliCTBYOINUX JYHHBIX BYJKAaHOB, HeCOMHEHHO, OIpaBfaeT Jio-
Oble ycminsa — Beb UeJ0BEYeCTBY B 0003pUMOM Gynymem TPeaCTOuT
OCBOITHL COCeHUA MHP.

Hapmo saMerurs, uto cayxkba «Bpemenmﬂx ‘aBineHmity Ha Jlyue
($yHKIUMOHUpPOBAJIA, HApUMep, BO BpeMdA moxetra Ha JIyHy HeeKoIb-
KHX KOCMHYecKmXx Kopalieit cepuu «Anomnon». OmEaka HU B 3TOM,
HE B JPYTHX CJHy4asX IOJMETHTb YTO-HUOYAb, QHAJOTUYHOE HU3BEp-
MEHNI0 LeHTPAJAbHOR ropku AnbdoHca, IOKA He YAAIOCH.

Bo3MOMKHBEIME «KaHAUAATAMHY B JYHHBIE BYJKaHK MOIIn OBl OKa-
3aThCs, HampuMep, LeHTpadbHbie ropkm kKparepos IlypGax (mmamerp
115 kM) u Peruomontan (muamerp 126 kM), pacnonosKeHHBIX OJKHEe
Apzaxeas. IJ,eHTpa.nLnaa TOpKa PeI‘HOMOHTaHa uMeeT q)opMy KOHYyCa
¢ OTBepCTHEM B BOpXHeil cBoell dacTH. ITO peiuil ciayuait KoHyco--
06pasHOro KpaTepa, HUMeKOLIer0 HaBePHAKA BYIKaHWYECKOe WPOUC-
xomaenue,

K sanany or Apsaxeas u Ilypb6axa ma mosepxmoctm Mopsa OG-
JJAKOB BHJHEETCA KaKaA-TO CTPAaHHAfg TpAMOYMHeNHAA MONOCKA.
Iro — suameunraa Ilpamas Crema, moGonwiTHoe cOGpocoBoe oGpaso-
BaHHe Ia noBepxHocTu Jlymel, 3aGaBHO, YTO B HPOIIOM BeKe HEKO-
tTopele 13 durysmactoB cuumtasu llpamywo Creny wucKyccTBeHHEIM
COOpYsKeHneM, CO3JaUHbBIM celenntamu (rnreiamu JIyHsl) mra ka-
KuX-TO HeMOHATHBIX HaM neneil. Ilpaman Crema ramerca Goiee, uem
na 100 KM, a BbICOTA ee.B HeKOTOPbIX Mecrax Gimsxa K 300 M. Koc-
MOHABTY, BHICAfMBIIEMYycH BOAM3u ee cepenunsl, [Ipaman Crena mo-
Kazamach G oGpasoBanueM rpPaHAMO3HBIM — B 00€ CTODOHBl OHA yXO-
nuna 6m ganexo sa ropumsont (puc. 96),

Ha romuom Gepery Mopa OGnakoB BHAHO APYroe Temommeclcoe
o6pasoBanune — Gopospa lecmon, miyuiasa B IMIXPOTHOM HAIpaBieHUN.
IMo panue onma ue yerynmaer Ilpamoir Crene, HO pacrpeckuBaHHe JyH-
HOIl HOBEPXHOCTH TPOU3OILIO 3fech 0e3 3aMeTHOro cMeImeRus ypoB-
Hell 110 Pa3HYI0 CTOPOHY OT IUIHM PasjIoMa.

ITosepxnocth Mopsa OOGnaxos Gorata perukToBeiMn dopMaMu pe-
aveda. Hapany ¢ moiaypaspylieHHBIME # TNOJY3aTOINIEHHBIMH KparTe-
pamu (nanpumep, lepuxe, Oneanr, Kuc), us sareppenmeii, o Kor-
7{a-TO OTHEHHO-’KUKOH [OBEPXHOCTH MOPH BHICTYHAT KaKHE-TO HC-
KpUBJEHHble OCTATKA BAJOB # OT[ENbHBIE - IUKHM IOMXHOCTHIO HOrpy-

" SKeHHBIX B MOpe rop.- '

Taroii e mOGONBITHON MO3aMKOW NOAYPA3SPYIIEHHBIX HAPEBHUX *
dopm aymHOrOo peabveda obuaamaer u cocenuee Mope Ilosmamnoe, rae
ocobo Bbifensiorca Pudeiickue ropel. 3TOT acMMMeTPHUHSBIH xpeﬁer
cBA3an He ¢ nobGepebeM MOpH, 8 C KOHTYPOM He60JImeI‘O oyt
1EeJHKOM TIOTONJIEHHOTO /PEBHEr0 Kparepa.

10:xuee Mops Ob6makos no camoro ioknoro moxioca JIlyHsr mpo-
cTHpaeTcs obwnpHaAa ropHaa crpama. lalGmwopatean Tepsierca
Opu BHE MHOMECTBA KpaTepoB, HHUPKOB caMbiX pasdnoolpasubix
pasMepoB, TOpOil BechbMa | HPUYYAJIUBO RepenieTalIIuXCca ApYr
¢ ApyroM. . '
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Cromt, ofiHaKO, OCTAHOBHTL BHMMAHHNE HA OTPOMOBIX KpaTepax
Jlouromorran (mumamerp 135 kM), Marur (1487 kM) m, ocoGenno,
Ruapmit (nmamerp 200 xM). Ilocaepmuit mpeacrasasmer co6owo omay
U3 CaMBIX KPYNHBIX KOJBIEBHIX JAYHHBIX TOp. Ero aHo m BaX ycesHBI
MIIOKECTBOM KpaTepoOB CaMBIX DasHBIX Da3MepoB, YTO, BIPOYEM, Xa-
paKTepHO, MOYTH JAA BCEX KPYIHBIX rOp 3TOH MaTepUKOBOIl YacTH
Jlyusl, . . . . ’

Camerit 3aMevaTeIbHBI 00BbEKT B 3JI€IIHEH TODHOI CcTpame — Kpa-
rep Tuxo puamerpom 82 kM, raybunoii 3700 M m MaKcHMAaIbLHOI

Puc. 96. IIpumepro raroit yBmaar Ilpamyo CTeHy KOCMOHABTH, OKa3aBITHECH
’ BOaAu3N Hee.

Boicotoit Bama 2400 M. Onm ocoleHHO XOpOIIO BHUJeH B MOAHOJNYHHE
(cu. pue. 77). ~ ‘ .

o nuamerpy kpatep Tuxo BHONHe DPAMOBOIt M OH, BEPOATHO, HO
saciyuBal 6bl 0c000ro BHUMAHHA, ecau Gbl He GBI OTMeMeH cOBEp-
IIeHHO YHUKAJIBHON CHCTEMOH CBETJIBIX nydeil, pajualbHO Ppacxoms-
UIIXCA OT BTOTO KpaTepa.Il0 OTPOMHOM TEPPHTOPUN BHANMOTO ¢ BeM-
- ua moxymapua Jlyne. Bepoarmo, nmo 9Toit mpuumme omum m3 acTpo-

uoMoB Ha3Bad Tuxo «croamuusiM» kpaTepom Jlymsl

Or xparepa Tuxo orxomut Gomee cra cBerTimix ayueit. Oum mayt
. o AyraM GoXpIINX KPYroB, COBEDLIEHHQ He CUMTAsCh ¢ 0coGeHmocTS-

Mu penbeda, Kak-GyNTO KAKOHE-TO * HCHOJMHCKAIT Majfp HaHeC Ha
JIYHHYIO IIOBePXHOCTHb 9TH Geasle gyuu. HewoTopbie ms HEX mpocTm-
papTCA B UIMHY HA THICAYM KUIOMETPOB N BHJNBI Jla)<e HEBOODY-
JKEHHEBIM I71830M, 0COGEHHO XOPOITo B IOMHOJIYHHE.

Jl106ombITHO, 4TO caMBlit ApKEA Jy4 orxomutr K I0T0-10T0-3aIALY
u yxopur sa kpait Jlymer B ee meBugumoe mnomymapue. O6parure
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BHIMANNe: 9TOT JyT PacloioKeH SKCHEHTPHYHO, IO KacaTelbHOl
K Bamy Kparepa. Borpyr e kpartepa Tuxo Buama TeMHag 3omna,
u BeTlenw CBETABLIX Jy4eit mauunaeres Jummb B 60 kM or Bama. CaMbrit
JUINIINLIH  JTyd, UAYUIWA ot Kpatepa THXo Ha ceBepo-CeBepO-BOCTOK,
TiepeceKaeT Bech NeNTPAJbHBI MaTepHuK, mpojoiKaercs mo Mopio
flenoctu u pamee, B KOHHE KOHIOB, 00pasys KpailHIOI0 BOCTOYHYIO
rpaunny Osepa Cmepru u Mops Xoxona. Ecau ypacres, mpocienure
«xof» -pToro Jyua or Kparepa Tmxo no Mops Xoaona — pasHOrOo eMy
1e HaliAeTCA BO BCEM JYHHOM MUPe.

Kax n ocTadbmble CBeTJBIE JY4H, STOT «PEKOPACMEH» Cpefd HHUX
00pasoBal M3BepEHHBIM KOrjja-To M3 Kparepa Tumxo cseTiniM Me-
ropasgpobienHEIM BemjecTBoM. K{poMe TOro, ero «CBETJIOTa» BBHISBAHA
MHOKECTBOM MEJIKUX KpaTepos, o6pa303anmuxcﬂ npu ymape ByJRa-
umyeckux GoMOF 0 JIYHHYIO IOBePXHOCTH. N

‘BoamosxHo, o0pasoBaHue CHCTeMH JIydueil M CBETJIOTO Opeoiia BO-
xpyr xparepa Tuxo 6BuIO pe3yabTaTOM KaKOW-TO TPaHIMO3HOM, Karta-
CTpoqm ¢BCETYNHOro» Macinrafa, OXBaTHBHICH ITOYTH TPETh BHAMMO-
ro moaymapus JIyHsL Xapamvepﬂo 4T0 BMECh, KAK WM BOKPYT Kpare-
pa Homeprux, pasusii B03pacT OT/[eNBHBIX Jydeil CBANETEALCTBYET
0 IIOBTOPHBEIX H3BEPIKEHHAX. JTa MHOTOKDPATHOCTH BEIOpoca, pasyme-
eTcs, lie ByKeTcs ¢ MereopuTHoii rumoresoif. Ilostomy xparep Tuxo
¢ ero CHCTeMOil nyueil CIYKHUT, IOMKANYH, CAaMBIM HATIAIHLIM JOKa-
-8aTeJBCTBOM BeChbMa AKTHBHOIO BYJKAHH3MA, KOTODBIH KOrja-To, mo-
BugnMoMy, OnT cBolictBeH He Toabko Jlynme, mo u 3emie, a TaKmKe
apyruM muaseraM u ayHam CoamewHo#t cucTeMBI



-TIEPEJ ITOJTHOJYHNEM

3a 2--3 [HA 70 HONHOTYHWA HAYMHAKT NPHOTKPHIBATHCA Kpaii-
HUe 3amajmbie paiiomsl Jlymel. Ilo Mepe mponBuemms TepmuHaTOpa
OTKPHIBAIOTCA BCe HOBHIE M HOBHI® Ieiizaskn. Ho BUAHBI onHu Xopomio
nums BOMMBN TePMHHATOPA .M KOT/A HOCHeJHH COBIAET, HAKOHeN,
¢ auMboM, Jlyna B mexoM mis mabamomaTeNst CTaHOBHTCA MAaJOHHTE-
pecroii. ConEue cserut «B 706», TeHM B LeHTPATLHON YaCTH JYHHO-
ro AHCKa NRONafaT WIN YKOPAYUBAOTCA [0 MUHHMYM@ W BIIH-
MOCTh JeTalledl saMeTHO yxymmaercs. OXHaKO B 3TO BpeMs Ha Kpasx
JIynpt petanu peavedpa BHIFNAAAT AOCTATOYHO XOPOIIO, UTOGH pac-
CMOTpeTh IJaBHHIE JOCTONPUMEYaTeAbHOCTH JTUX paiiomos JIyHEL
A uXx 3fiech HeMaxo0, o - ' . -

Ha camom kpalo IyHHOro AucKa HeajJeKO OT 10KHOTO TOMIOCA B
TOJHONYRUe JerKO 3aMeTHTh HepoBHOCTH — ropu Jepdens. Ha mox-
OYTH MY I0KHHIM M ceBepHBIM noxocoM aum6 JIyEb cHOBa CTa-
HoBUTCA 0cOGeHHO HepoBHBIM. JTo ropsi [lamambepa. M Te u mpyruc
CPABHHUTENBHO BBICOKH, XOTf 3[16Ch HET TaKUX BePHEIHN, KaKue BCTpe-
4qaiTca cpenn rop JleitGauma. o : ~ ‘

Horpa mo mpaBy mepsooTkpriBaTeneit mccmenoBateau JIymsr npu- -
€BAMBAJNI HAUMEHOBAHUA OT/EMbLHKIM JYHHEIM 0G'beKTaM, To He BCer-
Ad OHM Jenaiu 3TO JNOCTATOYHO oGoc¢HOBamHO. Ilpumep Tomy nath
KPOIIeTHBIX. MOpeH, PACHONOKEHHKIX Ha CaMOM 3amafHOM Kpaio JyH-
‘HOTo fucka. Bee omm Gsuim mamMmeroBamm 10. MpamieM, u3BecTOBIM

. uccuenosatenem Jlynnl Havana Texymero Bexa. Ho m mo paamepanm,
M N0 CTPYKTYpPe-9TH 00pasoBaHus NpeNCTaBIANT coGoit CKOpee IHO
_KpaTepos, 4eM HACTOANAe JyHHHe MOps. * ' -
I0:xuee rop Mlepdens mafinure xpareps: Muxxapa, Baprentan n
Narupamu. B paiiome rop Jamambepa maxomsres Mopst Becanr n
Jlera, oxpymenHbie Bamamu. B atom cirywae ACHO, 4TO Hepejx HaMu
AHO TonypaspymeHHsX kpartepos. Ho ®pann iowemy-to massan
ot o0mbextsl Mopamu. Eme Gomee menpamermst Mope” Hosoe u
Mope 3umsi. )
NHorpa ma nyHHOM HHUCKe MOKHO BCTDETHTD CIEH WeI0BETECKHX
cTpacTefi, He BCerha BEICOKNX. OCHOBOMONOMHUK HOMEHKIATYPHI
ayERHEX 06BexToB [I. Puwvomnm, 9ToGbL BCAYECKH YHHMBUTh JHIHO He-
HaBUCTHOTO eMy Ianunes, HasBal WMeHeM BETHKONO HTAJIbAHCKOTO
'yUeHOT0 KDOIeYHEId, ele pasmTuIuMeli Kpatep auametpoM 15 kM
(maiigute ero B ceBepHOR wactm Oxeanma Byps). 3aro aas ceba on
. He HOCKYIWJICA: HA' 3aTAHOM kpaio Jlynn B6ausm JIYHHOTO HKBaTOpA
Gpocaerca B riasa orpommsit KpaTep  Puuvomm (nmametp 158 EM).

. Keratn ckasate, samagmmit xpaii Jlymmt 6oraT @emoimmcKuME
xparepamu.. TakoBrr kparepsr” Baiiu *) (amamerp 200 xm), IMunxapx
(197 wm), Mapeur* (220 ®m), I'pumansmum (153 kM), Ingarop

*) I{pa‘r'epm, oinxéﬁennme‘vaneagomdi‘i‘, C‘M.‘ n-nsnanun; Kapra JIbel.—:
M.: Hayxa, 1967. : Co . : -
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(110 xn). Ocoo cregyer o6paTuTh BAMMaHWEe HA KpyNHeHmmi Kpa-
rep. supumoro moaymapua Jlyast O. Crpyse * —ero puamerp paseH
255 KmiaomeTpaM, Baj 5TOr0 HCHOJMHCKOTO KpaTepa HATONOBURY
paspyiuen, THO oYeHb TeMHOe, u motoMy Kpatep O. Ctpyse MoikHO,
HO-BHJHMOMY, CUMTaTh HeGonpmuM KparepHBIM Mopem. To ke camoe

\

Puc. 97. Ctomosaa ropa Baprentuu.

MOKHO cKa3aTh m o kparepax [apema n Ipumansgu. Memay mpo-
yuM, [EO I'pUMaibJi — caMasd TeMHAs 4YacTh JYHHOH ITOBEPXHOCTH.

Xora mesxay rkpatepou O. Crpyse m TunuMumEIM KpatepEEM Mo-
pem Kpmamcos pasmuna B pasmepax 3HAudTeNbHA, Ha 00paTHOH CTO-
pore JIyEsl ecTh HeMalo KOJBIEBHIX TOP, BANTHAIMIAX 3TOT pas-
pus, IToaToMy MOMKHO JyMaTh, Y4TO NO KpaiiHeil Mepe HEKOTOpBIE U3
JYHHBIX MOpeit W JyHHbIe KOJABIEBbe TOPHl — 0GpasoBaHmA OJHOI
HPUPOAHI, OTANUAKIIAECAs He CTONBKO MeXaHM3MoM o00pasoBaHHA,
CKOJILKO pasMepaMu.

Cpenuz kpaTepoB, Gim3kmx K samagHoMmy amMGy Jlymsi, ocoGemnio
npuMeuatenen xkpatep Bapremtmm (pme. 97), maxopamuiica mo co-
cencrBy ¢ kparepom Ulukkapa. 910 yanBuTenbHOe 00pa3oBaHHe
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IIPeJICTaBiAeT COGOM «CTONOBYIO TOPY», TO eCTbh KpaTep, 3amoiIHel-
HBI JI0 YPOBHA BaJa KOTHA-TO JKUIKOI, a HblHe 3aTBepjeBIHeil ga-
Boil. Ban Bapremrmma nowrm kpyrastii, BePXIAA HOBEPXHOCTL Kpa-
Tepa OYeHb POBHAA W CaM_KpaTep HAIIOMHUHAET HCIIOJMHCKYIO MOHe-
Ty, npuannmyio K Jlyne. Ilosemy ma Jlyme rakme «3amomueHHBIE»
KpaTepsl Goabllasg pefKOCTb, CKasaTb TPYMHO, HO BPAJ JH MOMKHO
OTHICKATDH Jpyroe, Goiee HATIANHOE OKA3ATEALCTBO KOTNA-TO GBIBIIIX
OOWILHBIX MBNMAHUA JYHHOH JaBbl, 4eM 3TOT «CTOJOBBIIL Kparep
Baprerntuu.

" Mope Brammocty — Tunuumnoe KpaTepHOe MOpe, W IO pasMepam
U mo crpoennroo Hanommmpaiouiee Mope Kpusucos. Omo o6mamaer
3aMeuaTeNbHOH CHCTEMOf PasloMOB, CBA3aHHBIX, BEPOATHO, C OIyCKa-
HueM BaanHbl MopA. Peur mper o Bamax m Tpemumax, pacronosKen-
HbHIX TapaliIeNbHO OeperoBoil JMHMM, a WHOTAAa H Ha Oepery (ma
rparnne ¢ Mopem O6makos). Cremens coxpaHHOCTH BTHX pasIoMoR
PasiuyHa, UTO CBHJETEIbCTBYET O JMHTEIHHOM ¢opmupoBannu Bna-
JAUHBl MODA M MHOTOKPDATHOM ee ONyCKaHWH.

ITo oxpaunam Mopa BaaskaocTu BHanh MOJIy3aTOIIEHHBIC Kpa-
Tepnl I'mnmagn, Buremto, Honnexsmaiiep. Ha ceBeprom Gepery Buaer-
¢ B Mope Kpynmeii' kparep Taccemmu (muamerp 107- kM), Ha ero
AHC MOKHO 3aMeTHTb HEYTO BpOJe BAJOB — BO3MOKHO, UTO BTH
“BOTHBI» 3aCTHIBINEH 7aBBl CBHETENBCTBYIT O MHOTOKPATHBIX 13-
BePKeHNAX HEHTPaNLHOIl rOpKN — ByJKaHa.

Cesepree TI'accennn ma Gepery Oxeana Byps pacnonosken xpatep
Jletpon (zmamerp 102 kM) ¢ TeMHBIM JTHOM U wacTHYHO paspyuen-
aeiM BasoM. Orean Bypn Taxk :xe Gorar aummsamun pasjiomoB (Bama-
MH U TpeIIUHaMHU), Kak U COocejlHee Mope Baasnoctu. Ho specs onn
KpynHee u [IHHHeE — HEKOTOPhle M3 HUX TAHYTCA HapaIeIbHO Ge-
peraM Ha MHOTHe COTHEH KWJIOMeTpoB K 3asuBy Pocel u naiee k ce-
Bepy 1o TeppuTOpuu 3Toro saiuBa. PAm BamoB aBHO cBs3am ¢ Kpyn-
HeIMM KpaTepaMu (HafiiuTe MO KapTe KpaTepsi Mapuii, Kappan *,
Promrep *), 4To BHosiHe ecTecTBeHHO, Tak Kak depes pasiaoOMBl U3JIHA-
Hye JaBbl MOMKeT HPOUBOHTH Jerde, 4eM B Jpyrux Mectax. JIump g
HCKIIOUHTENBHBIX CIYYafAX HAa MOPCKOM Baly Mbl HE HAXOTUM HU
KPYIHOrO, HU MEJKOr0 KpaTepa. ,

B wro-socrounom yray Oxeama Bypn wmosmo PasJHIATH OOuH
W3 CaMblX KDPYIHBIX JAYHHBIX pasioM0B — Tpeniunay ' Cupcannii u ee
npofoKenue — Tpemudy bBupruii. Haunmmaercs ator pasmom ma
Teppuropuu Oxeana Byps, a satem Bropraercs MaTepUKOBYI® 00-
JacTh H TAHETCHA MO Heil moutu Ha 250 kM.

Bocrounwiit Geper Oxeana Bypn o6pa3oBaH O6GIHPHBIM Haropb-
€M, B IOIKHOi 4acTH KOTOPOrO BHIIEAAETCA CBOUM BEHIOM CBETIBIX
nydeil yie sHaroMbli HaM’ Kpatep Hemmep' (nmamerp 32 &m). M mo.
IIpONOpPLUAM W IO pasMepaM TOT KpaTep, Kak yiKe TOBOPHIOCH,
NOX0K Ha 3eMHBIe KalbJepbl. Xopowiasg coXpaHHOCTD caMoro Kpare-
pa # BeHNA CBETILIX JyYell BOKPYr HEro roBOPUT O TOM, UTO HTH
00pasosaHnA MOJNOAbI H U3BEP/KeHUA neRTpanpHoll ropku HKemmepa:
Hpoucxo/imin B HefiaBHeM mpountoM. Bupowem, me mckmoueno, wra
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KaKHe-TO- OCTATKH - GbLIOTO AKTHBHOTO BYIKaHHW3Ma B OTOM paiioHe
Jlyan MoxuO HaGaofaTe u Temepb. Bo Becakom caydae ceBepHas
OKOHEYHOCTH HAarophf, o6pasyiomero BocTouHbH Geper Oxeana Byps,
mpepcraBasger coboif, mokamyil, Hanbosee «MOJONOIl» M BYTKAHUTE-
CKH aKTMBHBIH paiion JIyHsl. 3pmech B paiioHe KpaTepoB ApucTapx u

.. . Pnec. 98. I{paTepst ApucTapx, Tepomot u moanna Iperepa.

Tepogor eme ¢ 1650 ropma mcciaefoBaresnu Jlyusl oTMeYasn KaKHe-TO
CTpAHHBle W3MEHEHNS, 1@ BSUKYINMECH C TIOCTOAHCTBOM 1 Heum3MeH-
HOCTHI0 GONBIINHCTBA OCTANBHBIX paiionos. JIyHEL

Ilo pasmepam Apucrapx u I'epopor KpaTepsl-Oau3Hensl: MX [Ha-
merpel pasur 36 v (puc. 98). Ho Apucrapx ropaspo MHTEpecHee
Tepopota. Ero nmo — caMmasa ApKas yacTh JYHHOH IIOBEPXHOCTH,
¥ B 9TOM OTHOINGHWM ApPHCTapX ABIAETCA AHTANONOM T'pumanbmm.
BemecTBo, KOTOPHIM IOKPHITO RHO Apucrapxa,. crocoGHO I0fi BO3-
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JielicCTBHEM KOPOTKOBOJHOBOro naiyderus CoNHIa JTOMEHECINDPOBATH
(c1abo CBETHTHCA «XOJNONABIM CBOTOM») faske B JyHHbe Howu. Mo-
sKeT GBITH, IIO3TOMY BO BpeMsA JYHHBIX 3aTMEHHIN, 3aMEeTHB CBEUCHUE

ABa Apucrapxa, HEKOTOPble 'aCTPOHOMB NPHHHMAJHN DTO CBeYeHHe 3a
ussepxenne pyarkana. Ho naske omubasce, ol GulIM Hegajeknm oOF

| MCTHHH — NEeHTpajlbHas TOpKa ApucTapxa AefiCTBUTENHHO M° MOHBI-

. He OT CAy4Yas K CIy49alo CTaHOBHTCH, NO-BHRUMOMY, [eiicTBYIo-
IHM BYJKAHOM. ‘ ’ RRET :

B mawane 1963 r. H. A. Hoanper naGawomanx caaGoe meregenne

' ra3os M3 Kpatepa Apncrapx. B oxralpe Toro ke roxa amepmraH-
ckne acrpomombl Bapp u I'punaxp wmaywanm [Homumy IlIperepa —
YHUKaAbHHI pasmoM ma Jlyme mummoir 170 ®m @ mwupwmmoit 10—
12 kM, Baxopamuiica ayTs cesepree 'epomora m no ¢opme.mamomi-
majommsd Gyxsy W. Pacmmpenunii romen aroro pasnoma (oH mme-
HyeTes TaKe TpemuHoii I'epomora) maswmsaerca Iomosoit HKoGpwr.

- Heobwianan ussmiucras ¢opma [loanmm Hlperepa eme B mpomutom

. BeKe 3ACTaBHJIa HEKOTOPBIX ACTPOHOMOB UpPeAUONOMKHTH, YTO 3/eCh
Mbl BHAMM pyclo GuiBImIeidl JYHHOH peKH — HaWBHOCTH, BHI3BIBAIOMIAS
cerofus yumb yiasi6ky. Ho [lommna Hlperepa okasanach sameuaTenn-
HOH B JPYroM OTHOLICHWH. : L

YHoMAHYTBie BHIIIE AaMepAKaHCKHe acTpoHOMB 29 oxTalps

- 1963 r. HeoxupavHO yBHMAENM ApKoe, 10 BpeMEeHAM BCIOHIXHBAIOIIee,
KpacHOBATO-OpaHKeBOe [NATHO, NpuMmbikaiomee K Iomose HoGpsi.
Bropoe mogo6noe natHO AzameTpoM 2,5 ‘KM pacloiarajioch HOIepex
Jdomnan Ilperepa, a Tperbe, camoe Gompimoe mATHO GBUIO 3aMeYeHO
Ha BHYTpPeHHeM CKJOHe BaJa Apucrapxa B ero I0ro-samnafHO# HacTH.
Hossaaucy atu narHa B 18 v 30 mum,; a ncuesmn B 19 v 50 Mum.
Mecan cnyera (27 moaGpa 1963 r.) amamoruyEOoe NMATHO CHOBA Ha
KOPOTKOe BpeMs NOABWJIOCH Ha Baidy Apucrapxa.

, Ecnr ywecTs, uTo MHOrme HalmiofaTelqu HEOJHOKDPATHO OTMEUaJr
BPeMEeHHO€ yXy/[lileHHe BHIUMOCTH JeTajell Ha nHe Apucrapxa, TO
BpAN MR MOMKHO COMHEBATBCHA, ITO AMEPUKAHCKEM YIeHHIM YNAJI0Ch
HaGAIOAaTH N3BEePIKEHNE JYHHEIX BYJIKAaHOB. : )
~ _HKpatep Apucrapx — oyeHb MONOMNOH, GHITH MOMKET, CaMBili MOIO-
Joif M3 KPYNEBIX TYHHHX Kparepo. CpasHmTeabHo femasHO, ¢oTo-
rpadupys Jlyny B undpaxkpacHBIX Jydax Bo BpeMA JYHHBIX 3aTMe-
Huii, acTPoHOMBI OOHADYMWIHM, 4TO DAX JYHHEIX KPaTepoB Topasio
ropavee, ueM OKPYKalOIIAe UX M CpPasy OCTHIBABINHE HPH 3aTMEHHM

-vacTR JYHHOH moBepxHocTH. PasEmIA TeMmepaTypsl B OTHEILHBIX
crywaax {(kpatep Tuxo) mocrurana pmecATkoB rpanmycoB. K rtaxum
«rOpAYAM» KpATEpaM OTHOCATCH, B YACTHOCTH, BCE MONOILIE KpaTe-
%u, OKpY:KeHHEI® BEHIOM cBeTaniX aydeil (Tmxo, Homepauk, Kemmep,

pokn u apyrme).” K «ropsumm rtoukam» na Jlyme mpumamzesxut
u ApHcrapx. ' X

: Eme B npomuom Beke Ha cBetioM fgHe Apmcrapxa OHLTH 3aMede-
HH ciaabse TeMHLI® pajiMaJbHEIG HOJNOCH, B IIOCHEJHWE [BA NECATII-
JeTus HOAPOOHO H3yYeHHBIe AHTMHACKEM acrpoEomoM II. Mypot.
3aMedeHo, UTO K IOAYAHIO 9TH IOJOCH YIAUEAIOTCA, KAk L{yHaibla
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(aHTACTHYECKOTO C{IpyTa, MHOINA HaKe BHIXOAAT 3a PAHHLBI Kpare-
pa, & K KOHOY JYHHOro OHA OHM YKODAYHBAIOTCA W BTATHBAIOTCA K
nenrpansuoil ropke. IlomoGueie sarapounsie apmenus Myp obmapy-
SXUL eIle Y ABYX MeCATKOB JYHHBIX KpPaTepos.

AHraviicKuil acTPOHOM CKJIOHEH CYUTATh, UTO pa;manbnme noxo-
CH IIPEACTABIAIOT COGOH HeBUAMMEIE TpEIIMHAb B JYHHOH mHOBEPX-
HOCTH, HAylHe OT HeHTpaJII:HOH TOPpKU — BYJIKaHa. C HacCTyHJIeHueM
JYHHOTO AHA TeMIeparypa IOBBINIAETCS W U3 TPEINWH BHIAEIAITCHA
KaKkue-TO rasbl, BO3MOKHO, yriekmciaora, OHa-TO M JaeT KM3Hb Ka-
KUM-TO NPUMHTHBHBIM JIYHHBIM PacTeHHAM, KOTOPHe pacHoIaraioTcsd
Baoab Tpeiun. K KoHIy ayHHOrO AHS BBUIE/CHNE Ta30B NpeKpaia-
" eTcHd, U JYHHAA PACTHTENBHOCTH YaXHET.

To, uro u3 megp JlyHs uHorma BBIENAIOTCA rassl, mocie paGor
H. A. HosetpeBa cumraercas Geccmopubim. Tor sxe Myp B 1950 r.
puyTpn Kpatepa Meccre A yBupmea Gaecramjee Geroe obixako, GeIcTpo
paccesipieecda. ['ojoM paHbIle €ro COOTeYECTBEHHMK TOpHTOH Ha-
6monan kay6 Gemosaroro mapa B [lomime Miperepa. Ho ecam ecrw
naphl BOJIbl, TO To4eMy Gbl U He GBITH FKUBHH?

He GypmeM, onmako, cmemuTh ¢ BhBomamu. ['mmoresa, sammmae-
_Maa Mypom, x0T n cob6nasHUTeJNbHA, HO JalleKO He 6eccnepHa H BO
BCAKOM ClIyuae HYKJAeTcA B TU[ATeNbHOH M BCECTOPOHHEU HpPOBEpKe.

Ilpessne acTpoHoMsr B Bompoce o0 obuTaemoctu JIyHBI 6BLIN
MeHee IeNeTHIbHBL MBI yiKe YNOMHHAIW O 34TaflOYHBIX TEeMHBIX
nATHAx Ha fgHe Ilnartoma; dpatocena u apyrux. Kpatepos (ecrb OHH,
KCTaTH cKasaTh, 1 Ha AHe IHurwkappma). C umaMeHeHHEM YCJIOBHIH oOC-
Bellennsa, TO ecTb B TeYeHHe JYHHOTO JHA 9TH IATHA KaKYTCA Me[-
JeHHO IepeMeIIaoIUMACA. VI3BECTHBII aMePUKAHCKWHA  acTpOHOM
B. Iukkepunr 8 1894 r. mpepmonosxumsr, uTO 3arafouHble «HABHMKY-
muecHs» IATHA €CTh... CKONMING JYHHBIX HACEKOMBIX, MIIyIHuX .cele
yaoGioe mpucTaHnite. ITa CTpaRHAA THIOTe3a, IPaBja, He BCTPETHNIA
moamepsxKu, ¥ moske I[ImKKepHHr CHKIOHIJICH K MHEHHMIO, UTO H3-
MeHUHBEIE ISAITHA Ha [HE HEKOTOPHX JIYHHBIX KPATEPOB — CKYyAHAST
IyHODAg PacTUTENLHOCThL, 3aMeTuM, ONHAKO, elle pa3, 4To HO COBpe-
MeHHBIM JIAaHHBIM B HCKJAOYATENbHO CYDPOBOM JYHHOM MHUDe CyIlecT-
BOBAHME DACTHTENBHOCTH BDAX JH BO3MOMKHO, XOTA OKOHYATEHNBHO
aToT Bompoc Gyjer pelleH Jminb B ‘xone faibHeRINIX HeCTef0BaHMIT
JlynsL

Ms1 3akoHUNM 06Iiee 3HAKOMCTBO ¢ BUAUMBLIM mosgymapuem Jiymst
 yKasaHHMeM Ha MaJleHbKHUUl KpaTtep [Ipyiiryiisen *, waxopamwiica B
nposuse, KoTopsiii coemuusger Oxean DBypp ¢ Mopem [ompeii. Cawm
mo cefe aTOT KpaTep HUYeM He 3aMedaTelieH — eTO JHAMeTpP DaBeH
Bcero 17 kM. Ho om mocumT mms opgHOro u3, uccienoparedseii Jlynsr,
OTIMYNBINErOCA B NPOULIOM BEKe KYDPbHe3HHIMH COOOLIeHWAMH, YTO B
pasubix MectTax JYHHOTO JHCKAa eMy YJauoch BalIogarth MCKYCCTBeI-
Hble COOPYIKeHUA celeHuTon!

ITponuro meHee BeKa, W Ha JlyHe Ha caMOM feje MOABIUIACH HC-
KycCTBeHHble NpeAMeTHl, IpPaBHa, CO3NaHHBIE He celeHnTamu, a obu-
TAaTeIAMH 3eMJIH,



CIIE/IbI YEJIOBEKA B COCE/IHEM MIPE

JTO OueHs MHTEpecHAA 3a7aYa — OTHICKATH Ha nosepxuoctn Jly-
HEL Te MeCTa, Ifie 1e0BeK CaM HIH IIOCPeJCTBOM aBTOMATOB IPHCTY-
IHT K HEIOCPeACTBeHHOMY H3YYeHMIO cocefHero Mipa. Jlammsie, mo-
TydeHHEe U3 PafOHOB MOCAJOK, HO3BOJNAIOT CYAUTH He TOXBKO O IIpI-
ponte JIyHE B HenoM, HO W 0 XapakTepe MeCTHOCTH, HopaBeprineitca
UCCIeN0BAHMIO. A TOIla M CaMa 3Ta MECTHOCTh CMOTDHTCA HO-HHOMY.

Bnepssie yemomex «npurocmymcsy x Jlyme 14 cenrabps 1959 r.
B a10T neHB coBeTcKam aBTOMAaTHUeCKam MeIRILTAHETHAH CTAHIHS _
(AMC) «Jlyma-2»' mocruria mosepxzocTH Jlyast B paitone kpatepos
Apxumen, Apuerminr u Astommk. llocamka Obula  «HECTROMS —
M caMa CTAHIUA, I 66 PaKeTa-HOCHTENb YHANH Ha JYHHYIO' TIOBEpPX-
nocts. Ho xota mukaxnx cpencrs amoprusanmm IpU BTOM HE IIpuMe-
HAZOCH, MOMKHO [yMaTh, UTO BEHIMIGNH & u306paskenusamnm rep6a Co-
Berckoro Colosa OcTaluch B LEIOCTH M, OBITD MOKeT, KOTAa-HuGYyL
B OyAyiieM, KOCMOHABTHI, IIOCETUB 3TOT pailon Jlyusi, maiigyr cae-
ABl TEPBOro JMOCTHEHUA KOCMHUYECKOTO Teja 3eMHBIM - JeTareilh-
UIBIM aNBEAPATOM, \

Mecro mocagkn «JIymm-2» maxopures npuMepHOo B 20 KM K 10r0-
sanafy or KpaTepa ABTONMK. 3ecChb-BOKDYT BHHBI CHIBHO paspy-
IICHHN® ¥ 4acTUIHO morpeGemmeie opmer penbedpa. Ecam 6mr Mbr
OKasaJich 3jech, To Hu ABToaMKa, HU TeMm . Gojee Apxumena win
-AnenuvB Mu 6b1 He yBmpemu. Kpyrom npocTupanack OB B IIeoM
poBHas, TemMHOBaTanA noBepxHocTh Mopsa Howmpeit.

-Ms1_me cobupaemca smech mame KpaTko m3raraTh XPOHOJIOTHIO

‘n3yvennss JIYHBI CDPOACTBAMM KOCMOHABTHKW. OTMETHM JINIIb Hau-
Gollee BaKHBIE M VMHTeDECHBIe COGHIGHA, CBHIETONAMI. HKOTODBIX MBI
OBLIN 33 mocixenume 15 mer. } : )
- Ha aunaparax «Jlyma» (c momepa 4 mo HoMep 8) orpadarmBa-
JMCH CHETEMBI YIpaBlXeHNA moxetoM K Jlyme m ma Jlyny, a raasuoe,
YCTDOiICTBO, ofeceYnBaliee MATKYIO HOCAJKY Ha JyHHYIO moBepx-
voerh, - Fakyio mocagry Bhepnbge B Mupe ocymecTsura «Jlyma-9»,
MJATKO oOmycTHBIIasea 3 ¢empans 1966 r. ma noBepxHOcTE Oreana
Byps, mpemepro B 40 M K CeBepo-BOCTOKY oT Kparepa HKamamnepu
(nnamerp B0 xm). Tenesuauonnan cucrema crannun «JIyra-9» mnepe-
llajta TPA MaHOPaMBI JYHHOTo XaEAmadTa mpm passoii Beicote Conn-
Ia Hajg JYHHBIM ropusoHToM. Brepsrie mpoBogumirach TeJelepeaava
¢ Jlyssl W, MOMHHTCA, Kak HeOpPUBBIYHO OBHLIO V8ujieTh Ha BKpaHe
SeMHBIX TeleBH30DOB YTIPIOMEIA JMyHHB mdannmadr. Bmepesie ve- -
JIOBER YBUJIET IYHHYIO HMOBEPXHOCTH TAaK, KaK eClH Obl OH €aM CTOMI
Ha 9Toi moBepxHOCTH. Heratm ckasats, skcmepmmentampmbie mocan-
ku «JIye-7» 'u «JIyuer-8» Takme Gouam OPOBEJEHEl HA IOBEPXHOCTD
Oxeana Byps, npuuem «JIyma-8» oxasamach cosceM Gamano OT Kpa-
Tepa lamuneit, yie ynmomsaayToro mamu B npeabIynIeil riase., _

«J/Iyma-13» — BTopas coBeTcras AMC, 24 nexaGpa 1966 r. marko
ONyCTHBINAACA HA JYHHYI0 NOBepxHOcTh. OHa OhiTa Golee coBep-
MmeHHoil, YeM ee NpeAUICCTBeHHHIA, X Ha Telen300pasKkeHNsx, mepe-
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nangex «JlyBoit-13», seMHEIe 3puTeJH CHOBA YBUJENU JIYHHBIe KaM-
HO, B M306WIMn BeTpeuawinuecs moscioay Ha Jlyne. 9to, pasymeer-
cA, He MeTeopuTHl, a Heboiblmue ByIKaHWYecKHe GOMOBI MM OpoOCTO
OCKUJKN JYHHBIX. CKaJ, pa3gpoGIeHHBIX NPH M3BEP/KEHUAX WIM NpH
yhiapax MeTEOPHTOB. .

B paiiome mocaaxu «Jlyme-13» oGpaTnTe BHUMaHUe Ha KpaTep
CeneBr (muaMeTp.44 KM) ¢ POBHBIM TEMHBIM [HOM H O4eHb JJIMHHBII

Pre. 09. Mecra mocankr AMC «Jlyna» (JI) n xopaGaeit «Amomron» (A).

BaJ, KOTODHII Baunmmaerca y kpaTepa Hapnam (mmameTp 26 kM), npo-
xomuT wepes Ce;eBK H YXONUT JajeKko Ha ceBep B CTOPOHY 3Janusa
Pockl. DTOT Ball — ONMH M3 caMbIX AMuHHBIX Ha Jlyme. ~ I

«JIyna-16» ynusumna wemosedectso. Jro Gnura mepsas AMC, ye-.

HelllHO BHIOJHBUBIIAS OUeHb caoHble sagauu. CraproBas ¢ Jeman
12 centsbpsa 1970 r., oma 20 ceHTAGpA coBepmIMIA MATKYI FOCANKY
B paitone Mopa Hso6mwina (puc. 99), mpoumssena -OypeHne TpyHTa,
3a0paa o6paslsl JyHHON MOPOABI B repMEeTHYECKHU KOHTeilHep, a 3a-
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reM cTapropaja ¢ JIyHs m 24 cemTalpa MArkKo onycTHIAch HA 3eM-
Hy!0 TOBePXHOCTh. BHepBhle B HCTOPAM 4YeXOBEYECTBA aBTOMAT Cile-
ram Ha JIyay m o6GpaTHO, I0CTaBMB B 3eMHbIe JaGopaTopum 00pasuBE
JYHHOTO TPYHTA, TO €CTH YCIENIHO BBINONHAI TAKYIO jKe 3ajaty, Kak
M aMepUKAHCKHE KOCMOHABTHI B- mpefsinymem 1969 r. 9o Baizaro-
Imeecsl HOCTH)KeHHMe COBETCKOIl KOCMOHABTHUKH J[OKasalo, 9TO aBTOMa-
THI B peUICHMH MHOTHX. 83729 MOTYT YCHeITHO KOHKYpHpOBAaTh C KOC- -
MOHABTAMH, a KOe B UeM U MPEeBOCXOMUTh nx (OTHOCHTeJNbHAS Jeme-
BU3HA HKCHEPUMEHTA, OTCYTCTBHe NpoGieM, CBA3AHHHIX C HEBECO-
MOCTBIO, IeperpysKoil, paIuaquoOHHON ONACHOCTHIO M np.).

Mecro mocapkn «JIyHb-16» HaxognTcA BOau3u HeGOTBIIONO Kpa-
Tepa Yo66 * (mmamerp 25 kM) W paAfoM ¢ HeGOJBIIMM BaJOM, Iepe-
cexaromuM Mope HMso0ummsa. Horma Gyaere paccMaTpHBaTh 3Ty MeCT-
HOCTH B TEJNECKOIN, o6paTHTe BHNMaHHe Ha TPYNIY U3 9eTHIpeX Kpa-
TEpOB ¢ NPUIYAIUBO IePeIIeTAIOIUAMECH BalaMu. 3Jeeh. KPYrom
MHOFO MEJKHX KpaTepoB, a HO COCE[iCTBY C MeCTOM HOCAaJKK «JIy~
HR-16» BugmeroTcA nBa Kpomeunsix TyHEbX Mops — Ilensr u Boan.
06a omm, MOBTOpSEM, MO CYMIECTBY, IPEACTABIAIOT coloil NHO MNBYX
JYHHBIX KpaTepoB ® Haspasbl «mopsamu» 0. @pannem mo mueno-
pasyMeHHUIo, : i

' Amepuxauckue AMGC «Peitnmxep» {«Crurtazneil») MCIONb30BAIHCEH
mas _Qororpaduposarus Jlyme, TAK ckasaTh, «Ha. nojere».
3a 20 m#mEYT A0 yAapa o0 JYHHYI IOBEPXHOCTH JI0 KOMaHNE C Semun
BKJOVAJINCH TEICBI3UOHHEIE KaMephl, Koropsie crnmmanu Jlymy c
Gamsxoro paccrosrusa. [Ipu ymape o mosepxmocTb Jlymer «Peiinie-
phI» pa36uBaiMCh U Ha 3TOM (POTOCEAHC MPEKPAIAJICH.

Tepssie .ABa 3amycKa OLLIM MCHBITATENLHBIMH, CHEAYIOIHE TeThI-

_ pe HeyRAYHBIMY M JIHIIb «Peitamxep-7» 28 uwoma 1964 r. mocrur no-
sepxroctn Jlynsr B pattone Mopa OGuaaxos u mepenai Ha 3eMII0 Te-
7eRBBHOHHBIC M300paKeHNs JIYHHOH TIOBEPXHOCTH. Ha »srux naobpa-
sKeBUAX G6BUIO 3a(PHKCEPOBABO MHOMKECTBO MeNbYANITUX KpaTepos.
Bhig cHenmaH BHIBOJ, UTO «KPAaTePHOCTBY — CaMasg XapaKTepHaA 0CO-
GeHHOCTL JyHHOTO penbeda, npuYeM eCId KPYNHBI® KpaTephl u
IMEIOT BYJIKAHHYECKOe NPOHCXOMJEHWE, TO MeJKHMe U Mejbyaimipe
KpaTepbi 00pasoBajiuch Tipi mafeHun Ha JIyHYy MeTeopHTOB MIM BYJH-
KaE@decKux 6oMG, BHIGPOIICHHHIX JYHHBIMU BYIKaHAMY. v

«Peitapxep-7» ycmen mepenarh Ha Jemimio 4308 uzobpaenuit
JYHHOH HOBepXHOCTH. DTO ObLIO KPYHHBIM 'HAYIHBIM JOCTHKEHHEM,
'y Mo WHEMUMATUBE aMepuKaHNeB MesKIyHapORHBIA aCTPOHOMUYECKHI
cood Ty uactb Mops OGuakoB, Ie COBEPITHI JKECTKYI IOCAAKy
«Peitamxep-7», naumenosax Mopem Ilosnanmbim.

«Peitnmpxep-8» mepenan 7137 m3oGpamenuit” mopepxmoctn Mopsa
Crooxroiictug, a «Peilamrep-9» yman BHYTDh 3HaMEHHTOrO KpaTepa
Amsdonc (o Grumo 17 despana 1965 r.) u mepeman 5814 usoGpa- -
JKeHUI JHA DTOT0 BYJIKAHMYECKH AKTHBHOTO KpaTepa.

B orimume or (Peiimmmxepos», aMepHKaHCKA® KOCMHYECKHEe amna-
para (KA) «Cepseitep» («OGospeBaresnb») npeaHAsHATATUCD IS MAT-
Koil- mocagkn Ha mosepxHocTh Jlymsl. Takaa mocagxa Oblia -BHEpBHIe
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ocyulectsieHa aumaparom «Cepseitep-1» 30 mas 1966 r. B Oxreane
Dypr BGausu HeGoxbmoro kpatepa Daemcrua (mmamerp 19 xwm).
B paiiome nocajku WHTepeCHa CHCTEMa pas3BETBIHIHIUXCA BaJOB,
JoKphiBaomux oxeanckoe nHo. «Cepseitep-1» mepemanr ma 3emmo
11237 nzoGpamennit okpysKaioleii MECTHOCTH IIPH PA3HHIX YCIOBH-
5X OCBeLeHHA.

«Cepzeitep-3» 7 anpena 1967 r. omyeTr-ca Takike Ha TeppHTO-
puo Oxeana Bypsp BGausu xparepa JlamacGepr (mmamerp 40 wM) u
HeflalleK0 OT TOTO MecTa, IJlé COBEPHIMIA SKCIEePUMEHTAIBHYIO II0-
canky «Jlyna-b». C‘Tamm;i «Ceppeiiep-3» nMeaa cmenuajiibHOE Me-
XaHHYeCKOe YCTPOHCTBO ¢ KOBIIOM, KOTODHIA Hpopsui Goposmy ruy-
6unoit go 20 cM. ITH JeficTBUA ABTOMATHIECKOrO (JIYHOKOma» (HK-
CUPOBAJNCh TEJEBH3MOHHBIMM YCTPOMCTBAMU M II0 UX pesyabTaTaM
CYJUIN 0 MeXaHWYeCKUX CBOcTBax syHHoro rpyHta. K tory or kpa-
Tepa JlamacGepr HaxojaTcs yike 3HaKQMele HaM Pudeiickue .ropsr u
KpouleuHsI ropusii xpeber VYpas, He HMeEOWHUH HuUYero obmero ¢
BeMHBIM ¥ pajoM. .

CocTaB JYHHOro . rpyHTa ¢ IIOMOIALI0 CHENHAJIHHOrQ AHAIM3ATO-
pa, nepepasaBuiero HH@opManmuio Ha 3emio, ompefgenua KA «Cep-
Beiiep-O», MATKO ceBUIMH Ha JIYHHYI0 IOBepXHOCTE 8 ceHraA6psa
1967 r. MeC'ro nocank# — Mope CIOKOHCTBHSA, HENANEKO OT Kpartepa
Cabun (muamerp 30 kM). ARaxormudsie 3afauy BHIDONHWIH KA
«Cepgeiiep-6», omycrusmuiica 7 Hoabpa 1967 r. Ha momepxmocTh
Llentpansuoro 3amusa, m «CepBeiiep-7», ncciemppasmmit 7 HHBapH
1968 r. nyrusIii rpyHT Bﬁnnan KpaTepa Tuxo.

B 1969 r..mpomsomio smoxajgbHOEe COOBITHE — 9€N0BEK BIIEPBHIC
CTYHUJA Ha UOBEPXHOCTh = KOCMHUYecKOro rteda, ~ Cayaumochs 21O
21 uwiig, Korga KOMaHZADP aMePUKAaHCKOTO JYHHOTO KopaOas «Amoj-
-son-11» H. ApMmcTpoHT Bbllles Ha TEPBYIO TPOTYJIKY "mo Jlyne
(puc. 100). Ilozme k HeMy TpPHCONUHMICA U BTOPOIl KOCMOINABT
9. Oxagpun. B kakom mecre JIymbr paGoransit 9TH HepBble IOCETHTEH
coceizero Mupa? Oun BICAZIMINCEL B 10TO-3AMAJHOM YTIY Mops Cro-,

KoiicTBus, Memny kKparepom Calun m Mackenaiin (gmamerp 24 KM), ;

HoGuamiKe K IePBOMY W COBCEM - .6IM3KO0 0T MecTa mocagxu KA «Cep-
Beiiep-3»., JTO MeCTO aMepHKaHCKHe KOCMOHABTH HasBain basoit
CroxaiticrBua. Apmcrponr n OnipHE HCCIeJOBANAM IYHHHIH TPYHT,
B3sun ¢ coboit Ha Semmio ero obpasupr, pasmectiin Ha JlyHe papg
npu6opos u 24 u0JA BMECTe C OCTABIINMCHA B OCHOBHOM OTCeLe KO-
‘pabis Ha oxomonyHHOH op6ute M. KoanuuaoM Graromonyuno BepHy-
aqucnh Ha 3emmio. Ilocie aTOr0 amepuKaHCKHE KOCMOHABTHI €Ile HATh
pas BRICARMBasiuch Ha JIyHY, mpHYeM MOeNefHMA IIONET, 3aBepiIalo-
Uit IporpaMmMy «AmnoiIoH», cocTosiicH B jexaGpe 1972 r.

Ha puc. 99 moxkasamsl MecTa «IpMTyHEHWN» aMepPHUKAHCKHUX JIYH-
unix sxcmepmuumit. Kpome Toro, mpumomum rabaunmy, mo KoTopoi du-
TaTeJh CMOMKET HA KapTe OTHICKATh MeCTa NMOCajKu Kopabmeit «Amo-
JIOH» M PACCMOTPeTh OKPeCTHOCTH STHX MecCT.

HexoTtopsie mpegBapuTeNbHBIe HAYYHBIE = HTOTM  TIPOTPAMMBEI
«Anosmon» Takosbl, OGpasnwl, nocrasieHdsie ¢ JIyHb, uUMelOT BO3-
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pacr or 3,1 mo 4,2 Mapa. mer. ITo osmavaer, uTo BO3pacT JIyHsr
'CPAaBHUM C B0O3DACTOM 3eMJIH M COCTaBJISeT TpMMepHO 4,6 Mipa. aer.
Jdymnas xopa mpocrmpaerca BriayGr npuMepHo Ha 60 M, a nop meii,
no. ray6uns 990 KM pacmosaraerca MauTHs., /{maMerp JyHHOTO Afpa
6:msok Kk 1500 kM. Hukaxux ciemor armocgepst u musEE Ha Jlyne

SonapaTa . npirghesmn Pafton mocamiu e Mo opaamaTe
Anoanog-1¢ | 20 miona 1969 r. Mope Cooxoiicrena, k sa- | p=0°7 c. m.
nmagy or Kparepa Cabun | A=23°5 3. n.
Anonnon-12 | 19 Boabpa 1969 r. Oxean Byps, ¥ toro-sa- £=3°,2 10, I
: ’ némy oT Kpatepa Jlasxa- | A=23*4 B. &.
cbepr
Anomion-14 | 5 ¢espana 1971 r. | K cepepy oT kpaTtepa ﬂ=3°,‘7 10, Wl
: . d¥pa Maypo : A=17°,5 B. 1. -
Anomnon-15 | 30 miona 1971 r. K samafiy oT Goposps ==26°,1 c. WI.
. v ’ Xaaan } =3°,6 3. &.
-Anoanor-16 | 21 anpeas 1972 r.. K cesepy or KpaTtepa f=9°,0 0. mr.
Hexapr . A=15°,5 3. &.
Anonaon-17 |11 nexa6ps 1972 r. | K 10ro-BoCTOKY OT Kpa- £=20° c. m.
’ . Tepa JluTTpos =30°,7 3. 1.

moka He obmapyseso. IIporpamma «Amomnon»,
3aTpaueHo 25 MIPA. MONIAPOB, 3aBepIlleHa. v

IlprEnunnatsE0 HOBHIA mar B uayuenun Jlymsl OBl cielad co-
percknmu yiensiMa B 1970 r. 17 moabps toro roga AMC «Jlyna-17»
poctaBuaa Ha nosepxmocts Mopa [lompeir camMoxommblil, aBTOMATH-
wecKMii anmapar, ympaBaseMmsli ¢ 3emin — mepBbiit ayHOXon. B or-
ma4ue OT paHee nocwulaBmmxcs Ha Jlymy anmmapatos, «Jlymoxop-i»,
pecoM 765 kr (ma 3Bemme!), 6u1 cmocofen TNepeMemaThesi MO JIYH-.
HOJ NOBePXHOCTH, MAaHEBPUDYA IO IKEJANNIO, 36MHOTO «BOMHTEJIA).
PasHooGpasHaa ampmapatypa, KOTOpoil obmabHo GbLT cHaGeH  «Jly-
HOX0-1», mepenasana Hayuanyio WHPOPMANMIO O MECTHOCTH, IO KOTO-
poii TlepeMeiIalcs JTYHOXOJ, CBOHCTBAX JYHHOTO TPYHTA, COJMHEUIIOM
uanydeAun u BooGme O ¢usndeckoit o6craHOBKe B JYHHOM MHpe.
B oxraGpe 1971 r., mociae 10-mecsunoii paborer «Jlymoxon-1» saBep-
M) TPOTPaMMy HCCIe[OBaHHH, M3y4nB FPYHT H peabed Ha mioia-
mu 8000 kB, M. O mepemax Ba 3emimo 200 mamopam u Goxee 20000
u300paenuit ayEHEX meifsaskeir. B 500 Toukax Tpacce «JlyHo-
xon-1» ompemedms  MexaHWUeckde CBOMCTBA JYHHOrO TPYHTa,
a B 25 TOYKax WpOBeNX ero xuMmudeckmii amamms. 'me Bce 9TO mpo-
" HCXOMUI0? ' C

Haitnure Banns Papyrm -8 Mope Hoskneidr u Mpic epawanp *.
Ipumepro B 90 KM K IOr0-BOCTOKY OT BTOTO MbiCa, Ha POBHOH no-
Bepxnoctn Mops Jlompmeit M cTpaHCTBOBaJA HAul TMepBHIA JIYHO-
xon {pme. 101). : ;

14 ¢espana 1972 r. «Jlyma-20» mosTopuia onepanuio, KOTOPYI
prepesie Boimonnumia «JIyHa-16». Oma focraBmna Ha 3emiaio oGpasipl
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JIYHHOTO TPYHTA, HpUYeM B3AJNa JTOT TPYHT ‘W3 TPYAHOAOCTYIIHOrO
Jpaiiona Jlyssl (Bocroummniii ropucrsiii 6eper ‘Mopa WasoGunus, B6ausu
KpaTepa AmoanoHmit, fuametrpoM 44 KM) ‘

16 smBaps 1973 r. AMC «Jlyna-21» Mmsarko mocagmiaa ma Jlyny

«Jlynoxon-2». Mecro mocajxm HaliTu NO KapTe OYEHB JErko — 9TO

'

Puc. 100. Ilepsasa ‘nporynxa no Jlyme.

BHYTPEHHOCTL JpeBHero, . NMoJypaspymeHHoro - kpatepa Jlemonne *
(zmamerp 55 KM), pacmonoKeHHOro Ha 3anajgHoii oxpamme Mops
Heroctn. CeBepHee aToro Kpartepa Haxommrcsi Kpatep Ilocupmommii ¢
JABOHHBIM BaJIOM, I0’KHee — [BOfiHOI KpaTep JIuTTpOR. ’

B mae 1973 r. nporpamma paGotei «Jlymoxona-2» 6bura moi-

HOCTBIO BBIIONHEHA. ¥Y[adoch moApo0HO M3y4uTh penbed nHa Kpare-
pa Jlemonne, BLIABHB NpU STOM TaKWe NOAPOGHOCTH, KOTOpHIE He-
JMOCTYIHBI juid HabJioNeHAA HU B OfMH TedecKonm, B wacrmocTH, nc-
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cJ1e0Bal TEKTOHMYecKMil pasnoM — tak HassiBaemag Ilpamas Go-
posna amuroit 15—16 wumomerpoB u raybumoit or 40 no 80 merpos.
VCTaHOBIEH B 9TOM paii0HE BHIXOJ KOPEHHBIX CKAJBHEIX HOPOJX MOIX-
HOCTBIO B HECKONBKO AecsATKOB MeTpoB. IIpoeenen xuMmdeckmil aHa-'
M3 IPYHTA B HECKOJIbKUX TOYKAX TPACChl.

Puc. 101, Caensr «JlyHOX0Ka-1» Ha JYHHOH IOBePXHOCTH.

O6muit pesynbTar aHamu3a mpo6G M 06pasnoB JYHHOTO TPYHTa
TOATBEPAMIA TO, YTO H CJef0BaI0 OKuAaTh. BospacT mOBEPXHOGTHHEIX
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JYHHBIX TIODOX BaKMo4eH B mpefenax or 3,13 mo 4,4 mummmappa
ner. Ha pammei crajguu csoero paspurua JIyHa Obila HOUTH I1IOJHO-
CTBIO pacIIaBleHAa, 4YTO TPHBENIO K TOMY pacupefeleHN0 BeIECTs
B Hei, 0 KOTOPOM TOBODHJIOCH BHIINIE,

XuMUYeCKHil COCTAB JYHHBIX IIOPOJ HECKOIAbKO OTIHYAETCH or
cocraBa seMHblx nopox. Ilo orHocuTenbHOMY comepMaHMIO XHMHYe-
CKUX DJIEMEHTOB B HUX Gonblle TMTAHA, CKAHAUA W ITUPKOHHUA, HO
MeHbllle CBUHIQR, PTYTH, XxJopa u OpoMa. Tarue mnemnble B semHoil
LPaKTHKe METaJdbl, KaK MJIATAHA, 3010TO W cepebpo, Ha Jlyme mpu-
CYTCTBYIOT. B HE3HAYMTENLHBIX KOJIW4ecTBaX. Hmkakux cienos xma-
HU HA B HACTOAMNIeM, HU B mpouutom Ha JIyHe He Haitmemo. Tax kax
COllepHARNe YIIepofa B JYHHRIX o0pasnax oOKa3ajoch O4YeHh HU3-
KUM, JIOTHYHO CHeJaTh BBIBOM, uro Jlyma Hmkorga me Obima HocmTe-
TeM KU3HH, R .

Actpodoromerp, yeraHoBiaeHHb Ha «JIyHOXOmE-29, sauKcHpo-
BaJl OTHOCUTENbHO fpKuit gou Howmoro meGa JlyHsl -Boamomuo, sror
CBET BEI3BAH NBUIEBHIME obnaxamu, oxpyatomumu Jlymy m paccen-
Bajomnmu ceer Conmna m 3emau. 3a Bpema paGorsr «JIymoxog-2» .
IIpoexail 0 AYHHOH moBepXHOCTH 37 KHJIOMETpOB. z ’

Hccnenosarme Jlymsr ¢ momompio aBromMaToB Gymer, Komeumo,
TIPOJIOJIAKEHO, H CO BpeMeHeM Ha JIyHe MOABATCA HOBBIE CHeIHI uelO-
BeUeCKo# jieArenbHocTd. Ho aBTOMATs Jums nponomar nyte anA
OyRymux JIyHHBIX OKCIeJUOUi — Befh JambHelimee ocBoenme JIymer
BO3MOMKHO JIMIIb IIPM  TECHOM - COAPYIKECTBe KOCMOHABTOB IF
aBTOMATOB.




- HEBUAUMOE NOJIYIIAPHE JIVHBI

. B nmrepatype o Jlyme, HanmmcaHHOHl B HpOOIIOM Beke, HepelKo
MOKIIO BCTPETHTh TIOPECTHOe YTBeps;KAeHHe, YTO 00PaTHY CTOPOHY
Jlynsl uwemoBex HUKOTRKA He ysuanT, Hamum npamenaM u B roioBy
He TPHUXOAWIO, UTO BeK CIYCTA 4elJoBeK Beicagutrca Ha Jlyme, a no
9TOTO CO3NaHHBIe MM aBTOMaThl cdororpadupyloT HeBUAEMOe IYHHOE
ToNymapue M «Be4HaA» Talina oxamercsa packpeitoit. TamHCcTBeHHOE
pomnano QanTasum: BHIIBHINIUChH HHUYEM, KOHEYHO, He 06OCHOBaH-
Ible THIOTe3bl 0 CYIIeCTBOBAHUH KU3HM Ha ob6parHoil cTopoHe JIymbr

Puc. 102. Ilepsan ¢ororpadua obparHolt cTopoEnr JIyHHl, MmOJMyIeHHAS COBET-
: CKoit aBTOMaTHYecKo#l crammmei «JIywua-3».

n fade O IBETYHX JYHHBIX TFOpOJax, KOTOpbie IIOCTPOMIA TaM
cemenntsl. HocMOHaBTHRA, yBH, He OmpaBiaia sTux Hajemx. Hesu-
jMMoe ¢ 3eMiau JyHHOe HOJNYOIapHe OKA3AJOCh TAKAM jKe MEpPTBEIM,
rak u Te, KoTopoe ofpameno X Ham. Ho marepecmoro ram oGHapy-
JKCHO HEMaJo, ,

7 okratGps 1959 rompa AMC «JIyua-3» Bnepsie cosepmmia obaer
Jiyun, cdororpaduponana GONBIIYI0 YaCTh €e HEBUIMMOrO IOIyNIA-
pua i nepefana na Semiio moxyuennsie cummkm (pme. 102). Ha arux
dororpadpusax ynmamocy pasauuute Goxee 500 pmeramedr, mpeuMymiect-
BEHHO KPaTepoB, )

20 mieng 1965 r. cosercras AMC «3omp-3» mpomommuna d¢oro-
rpadupesanne obGpaTHoit cropons! JIyHBL
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HoBrie 25 cHuMMKOB JODOIHWIHM Tipe:kaHe (ororpadum, OTKPHIB
BEMHBIM MCCJIE[IOBATeNAM MOYTH BCe HEBHAMMOEe TMoONymapue, -3a
HCKIUeHHeM OdYeHb Hebonbmioro paiioma B6JM3M I0/KHOTO fI0dI0CA
Jlyner. Iosie obGpatHyio cropony Jlyust ¢ororpaduposainn coser-
CKHe M aMepUKAHCKHe KOCMUYEeCKHMe aBTOMarhl. bBmaromapa oTum
BKCIIePUMEHTAM . YJAAJIOCh COCTABUTh IOJHYI0 KapTy IOYTH BCei
nosepxHocTe Jlymm (Hynmuwroscwxuit II, T. [Ipumomenue I).
B pansHeiimeM MBI HpeJIIOJAraeM, ¥TO YUTATENb MMeeT mepef, coBoir
TaKyi0 Kapry. o '

Ucropus mamMeHOBAaHUII TexX JeTanel, KOTOPHE OTKPLITH Ha 00-
partHoit cropone Jlyumi, eme ne 3asepmena. OueHb MHOTHM, HORUAC
BeCchbMa KPYNHHIM OOBbeKTaM I[IOKA Me [aHO HUKAKAX Ha3BaHUi.
IlpepnaraeMasi HOMEHKIATYpa CTAHOBUTCA Y3aKOHEHHOH JMINL IOCie
yTBepIeHusa ee MeKIyHAPOAHEIM aCTPOHOMUYECKAM COW030M —
BeJh peub HAET 00 YBeKOBeUYEHHH WMeH JYYUIMX IpelcTaBUTedel
YeJI0Be4ecTBa. ’ ' : ‘

Bpan az wro-smOyae us quTaTeseir 9Toit .gmmrg-wpimm: obpar-
nyio cropory Jlyusr 8 matype» (ecam TonbrRO #HE” eopepiraT obGiera
JIyusi). Ho ' 8HAKOMCTBO ¢ HEBHAUMEIM DoxytmapueM JIyHsr mo
Kapre npepcrasiger Goapmioii uutepec. OHO MOMOTaeT MOHATH HEKO-
TOphie rioGanbHBe cBoiicTBa JIyHEI Kak KocMmyeckoro rena. JloGo-
NBITHO, B YACTHOCTH, YBHIETh HA IOJNHOH Kapre JIyHBI HCTHHHBII
06TUK TeX KpaeBHIX 30H BHAMMOTO ee IOJyInapus, KOTOPHH BeaeAcT-
BUe HEYHavHON Ana HAGMIOHaTeNdA [POSKIUHA KaKyTCA HAM CHILHO
uCKa)KeHHEIME, Pamee, B pasmese O 38Besfax Ml  HO3HAKOMUJIM
YHTATENA ¢ CO3BE3AUAMH IOKHBIX CTDaH, BOBCE He DACCUMTHIBAA, 4TO
OH- HEMPEMEHHO COBePIIMT IyTeNIeCTBHEe B IOMHOE NOXymmapue 3eM- |
nau. HajleeMcs, uTo ¥ HpPOryiKa IO Kapre HEBUAWMOTO = IOJYLIapusT
JIyEBl 1IOKa’KeTCA 4YHUTATONI0 [[OCTATOYHO ~MHTEPECHOW H NOydIu-
TEJBHOH, : : '

Tnasman ocoGenmocts obparnoit cropoust JIyHbl — ee MaTtepmko-
poiit xapaxrtep (pme. 103). Ecnim ma ofpamemsmoM x -maM JgyHHOM
noxymapuu Mops cocraBiasior mpumepuo 409% - ero Teppuropuum, TO
Ha o0partHOif cropoHe JIyHer Ha [OMI0 MOpeil HPUXORUTCH MeHee
10%. Co6cTBenHo, eclim He CYHTATL KPaeBRIX 30H, TO TaMm, Ha HEBH-
auMoM Toiymapmu JIyHbY, ecTh BCero [sa MOBOJBHO CKDPOMHEIX IO
pasmepam Mops — Mope Mockesrt m Mope Meurs. '

IlepBos u3 HHX — THOWYHOE KpPATEpHOE MOpe — M IO pasMepam
u no dopme mamomunaer Mope Hpusucos. Ero o nmoxpsrro 3acrsin-
M¥MHU, TEMHHMH NABOBBIMY MSTHAHWAMH. EcTh, QUHaKo, B CymecT-
BEHHOS pasnmuume MeKmy orumu Mopamu. Mope HKpmamcos mmeer
eAMHCTBeHHBI KpYyToit Geper, HANOMMHAIOINHIT Bal NCIOAXHCKOTO
Kpatepa. 'Y Mopa Mocksr — gBoiiHo#t Oeper, mim, TOYHee, BHYTDPH
BHEINHOro, BHICOKOT0 M KPYTCTO Baja, OKafiMiIAoON[erc »T0 Mope,
KOHINEeHTPHYHO PpACIONOKeH BTOPOH Baj, HAa “KOTOPOM BHAHE He-
cKoIbKO Kpatepos. B arom orHomenum Mope Mockesl moxexe Ha
- HEKOTOpble KpaTtepH ¢ JABOMHBIME BaJXaMA BHANMOTO MOJYIIapHs
JlymsL - ‘
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Mope Meurs mamoMmHaeT Majgsle MOPA Ha Kpaio BHIUMOTO JTyH=
moro nucka (umanpmmep, Mope Cmura). CoGeTBeHHO, TEPPHTOPHUA B3TOIV
Mops mpejicrabiser co0oif TeMHoe MHO HECKOIbKAX PACIOJIOKeHHEIX

pagoM 'RpaTQPOB, 1 BbIJIeJieHUE 3TOro y4YacTKa B OTHENbHOE  «MOpe»

HECKOJBKO YCJIOBHO.
KpaeBsie MOps, BUANMEE ¢ 3eMIH JUIIb YaCTUYHO, IPEACTAIOT -
ua noxHoii Kapre JIyusl B mcrmrHOM cBoeM Buje. Mope I'ymGonnara

Puc. 103. THRATHE peaned obparHoit cTopown JIyHEL.

u Mope Cmutfa npepcraBasoT coGoil oKpyrsibie 06pa3oBaHHA, HAIO-
MuHaIue HeGoubimue KpatepHsle mopsa. Mope Kpaesoe ~ seiTAmy-
TOe ¥ OYeHL TeMuoe. Ho 3T0 rmnmmuHOe, X0TA -u HEGOJNBIIOE JYHHOS
Mope €O cpaBHUTeNbHOo poBubiM AHOM. HaoGopor, mao Mopsa IOmuoro
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CIJIOIIL NOKPHITO KPYNHEIMH KpaTepaMu, M eciu Obl He TeMHas
oKkpdcka 2Toro paiioma JIyHE, MBI OBl CUHTANM BTy MeCTHOCTh TH-
MUYHBIM JIYHHBIM MATePUKOM. T

Ouens uuTtepecio Mope Bocroumoe (pme. 104). Ilo cymecrtny,
3TO TEMHOE [HO HCIOJAHCKOrO KpaTepa, HO IO PasMepaM OHO [IOJK-
Ho GBITH OTHeceno K KparepHsiM Mopam Ttuna Mops Hpmsuco i

Puc. 104 Mope Bocrounoe 1 ero oKpecTHOCTH.

Mops Mockssl. 3a KPyTHIM Geperom Mops Bocroumoro, mamomunaio-
MM Bal Kparepa, KOHIEHTPMYHO DAcCIIOJOREHBI ellle TPU Bajla C
oueHp CIOKHHM cTpoeHumeM. Bmemme Mope Bocroumoe mamoyunaer
OTPOMHYI0 Kaulbfiepy, HO IomepedHuK aToil Kampepst (oxomo 800 KM)
He ufeT HE B KAKOe CPaBHEHHE C IIONEPeUHHKAMM 3eMHBIX Kajb/ep.
- Mope ‘Becmn o0Kasazoch HONPOCTY TeMOBIM Y4acTKOM CYLUIH
MY Gepero\M Mops BocToumoro um ero caMbiM BHEIIHUM OKaiiM-
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agomuM BagoM. CoBepImeHHO HE3aMEeTHHIMHM Ha NHOXHOH KapTe JIymnt
TeMHBIMM YYacTKaMH CYIIM OKa3ajJoch He Tonbko Mope Hesamernoe,
HboiHe yOpaHHOE ¢ JYHHBIX Kapr, HO M [ApyTHe I0J00HbIe  «MODPAY,
HanpacHO BBeileHHBIe B ceneHorpadmo 0. @panmem. .

Beauxoe MHOKeCTBO KDPATEpPOB, OTPOMHBIX M MAJbIX, IIPHIYIJIHBO
fepeceKalUIuXca APYT ¢ APYTOM, mOPoil o0pasyoImux IemOYKH an-
HOl B COTHH KUJIOMETDPOB — BOT, 4TO IOPAaKaeT BCAKOTO, PAcCMaTpH-
. BRIOUIETr0 HeBUMHEMYIO ¢ 3emin cTopoHny JIyHsL
. Ha ofpamennoM K HaMm JIyHHOM TOJTy Iia puy mOOGHBEIM pefbe-
dom obGnajaer MaTepuKoBasg 4YACThL MOMKHOM w[acru jamexa. Ho ma
obpaTHoii cropoHe JIyHHB 9Ta TOTaABHAS «KpPaTePHOCTHY BHIpAKeHA
eme cunbHee u MHoroo6pasmee. CmoBa yGe)RmaemIbes, UTO KOMBIie-
BBle FOPB! BCEBO3MOJKHBIX DPasMePOB — OCHOBHAs, [OMUHHDYIONIasn
Popma ayumoro penveda. Ilo mpuumnam, moKa eme He ACHEIM, Ha
obpameHHOM. K 3emie moiaymapud JIyHB KOTfa-T0 NPORCXOTHIM -
obmwnbEsle ‘Hamuaaua maBel. He Oymp ux, Bupaumas wacts JlymEsr mo
THny peabeda- 6bima OB MOUTH COBEPHIEHHO HeOT/IMIUMA OT HeBUH-
MOTO ee HOJyIIapus.

Ha o6parmoit cropore Jlynst sapxo BHIPAKEHHBIX TOPHBIX XpeGToB
{tuna, panpuMep, AyHHsIXx AnennHuH) Her. Ho B okpecrrocrsax Mopsa
BocrouHero Mo;KHO - paccMOTpeTb MHOMKECTBO JUHEHHHX opM
penbeda ~ MMPOKHAX JOMMH U OKaWMimionux ux xpebros, Ecau Bbi-
coxue Gepera Mopa Homgeli Mp cumraeM TOpHEIMEH XpeGramm, TO
TARUME JKe xpe6TaMH npaBfa, MOKA. HAKAK He HAMMEHOBAHHLIMH,
ABIAIOTCA Banbl, okaiimasiowime Mope BOCTO‘IHOG To me MoOKHO
cxazath H 0 Geperax Mops MockBsl. :

O6a aru Mopsa, HeCOMHEHHO, BYJIKAHHYECKOTO nponcxo}xuenna—
‘HEBEPOATHO, YTOOL B OJHY M TY ’Ke TOUKY JYHHOIl IOBEPXHOCTH
| ynaiu yeThlpe HCIIONUHCKAX MeTeopuTa, IOCIe[0BATEeNsHO 00pa3oBaB
ueThipe Kommentpuuecknx Bana. Ilo cymecrtsy, u Mope Bocroumoe
_n Mope MockBs — HCIOAMHCKHE «CBEPXKaJbJeph», mopomormye-
¢k momo0Hble 36éMHBIM 00pa3oBaHHAM TAKOro poja. PasHuma e B
‘macmiTafax BbI3BaHA, MO-BUANMOMY, ABYMs NpPHYMHAME: Majo# cu-
oft TAMeECTH Ha JIyHe p Goanineli (B cpaBHeHnn ¢ 3emueit) Monrmo-
CTBIO Bynxarmqecxnx [IPOHECCoB.

Ha -efipatHoii ctopoHe JIyusi MosKHO 3aMeTHTH eme Tpum o0paso-
pauud, nomobunie Mopio Bocrounomy m Haxoasmimeca CpPaBHUTENHHO
64M3K0 OT Hero. JT0 Apemne Bcero Kparep lepummpysr, mMmemomumii
MBa KOHIGHTPUYECKUX Bajia, NpUUYeM Ha BHEIIHEM M3 HHUX pacmoso-
JKeHbl TPW KDYHHBIX Kparepa (6patba Basumossl m Maiikenbcon)
" u muomecrso Menxux. [lomepewnnmk BHeminero Bama OausoK K
- 600 kM, TO ecTh cpaBHEM C momepeynmromM Mops Mockser 1 Mops
Kpusacos. Ecan' 6w siHo Iepummpynra Geuto TeMHbIM, 9TO 0Gpaso-
BaHmne, BeposATHO, ObI0 OBl HA3BAHO MODEM. .

C xpartepoM IepHumpyir n o pasMepaM, I [0 CTPOSHHIO CXO[-
nel Kpatepsl Hopoines u Anomton. Ho cambliit Kpynmuslf kpatep Ha
Jlyue sro Buprxodd, mo pasmepam unpumepno pasumit Mopw Kpu-
aucoB. B cpaBuennu ¢ aum xpatep HonepHHK BHITIATUT KAPAMKOM —
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na Gopry Bupkxodda ecTh mapasuTHHI Kparep Kapso, B HECROABRO .
pas Gombmmii, yem Homepnuk. ' : : ;

B BocrouHoft momosmHe moxHOH Kapre JIyHEr mopx Mopem Mock-
BEI BBIEJIAETCA CBOMM TeMHEIM JHOM OrpDOMHBII Kpatep Menpemnees.
Ilo cymecTBy, 3T0 KpaTepHOe Mope, W 1o ¢opMe H 1O pasMepaM
namomunaiomee Mope Cmumra, Ho Msl yxe He pas yGeskpamucs B
mpousBoNie ceienorpagoB, M DTOT CIyuail — JUMMb OJIUH M3 MHOTUX.

B cesepuoif uyacTu HOJHOH KapTHl, MpaBee Mopsa TI'ymGounnpra,
BUIHBL TPH OFPOMHBIX M THOMYHBIX Kpartepa ¢ LeNTPANLHBIMA TOP-
KaMH ¥ OYeHb XOpOIIO coXpaHuBmuecs. [[Ba @3 HHX HaUMeNOBAMBI
(Komnton u ®abpu),” Tpermit mora octanca (kax m GOALIIHHCTBO
KpaTepoB Ha OOpaTHOI CTOpOHE '/lemﬂ) GessimanusiM, JleBee 3T0ii
TPOMKM KpaTepoB BUAeH He YCTYHAlON[Ui MM [0 pa3MepaM Kpatep
Taycc, KOTOp®Ii MOMKHO YBHIETH CHIBHO HCKAKGHHBIM npoekuueil
Ha BOCTOYHOM Kpaio OOpAIIeHHOTO K HaM moxymapus JIyHst,

Cesepuee Mops MoOCKBBL BBIIEIAITCA pasMepaMu  erle JBa
kpynnsix kparepa — HemnGemr m [lanamGep, a ioiuee BUAHBL elle
G6npmme 1O pasMepaM KpaTepel Nnaux n  Iyamxape, wnpmdyeM
MOCHeHUH 10 CBOEMY CTpoeHMI0 (JBa KOHLEHTPHIECKHX pana) Ba-
nomMuHaer kpaTepsl Hopones u I'eprmunpysr.

JlioGomsTHO, uTO OXHA NONOOHAA «CBEPXKaabJepa» ecTh U Ha
obpamenuoii k. mam cropome Jlyuni. Haxopmurca oma » pajione I0K--.
HOTO TIOMIOCA, BHAHA B OOKOBOl IPOEKIUM OYeHb IJIOX0 N NOTOMY
He mMeeT [OKA HAMMEHOBAaHMS. 3aTo Ha ee Kpaw HAXORUTCA mapa-
surHEL - Kparep luanep (muamerp 170 KM) BmoaHe JOCTYOHH M
naGmofenus. JHaxoMeii Ham Kparep Haasmii MoMeT CIy:KuUTH HpH-
MEpOM TeX OTDOMHEIX KpaTepoB, KOTODBIMH OOMIBHO HEBHAUMOE
noaymapne Jlyme. IOsxuee kparepa Menneneer BeenserTcs c¢BOUM
TeMHBIM JHOM # SIPKEM fABOHHHIM BaloM Kparep llmonxoBexmii, BTpOC
N0 ToTepevyHUKY mpesocxomamuit kpatep Homepuuk. Bocrounee
ero BujeH OrpoMHbiii Kparep ['arapuwhn, mMeoOUMil HECKOJIbKO MeHb-
[EX KpaTepoB Ha cBoeM TeMHoM paHe. Taxum ke TeMHEIM AHOM
obnafaer OesBIMAHHBIA ~KpaTep, DACHOAOMEHHBIA K YOro-BOCTOKY
or Mops Meursl, Bal KOTOPOTO IlepeceKaer cocefnuil Kparep
Jleit6uum,. : .

B zamagHoii wacTH KapThl OpUBJIeKaeT BHAMAaHUe TeMHOe MATHO
{a JHe- KpaTepa AIOMIOH M DACHOJNOMKEHHOE IOJ[ JTUM KparepoM
MajeHbKoe, IIOKA HHKAK He Ha3BAaHHOe JYHHOe MOpe. :

CeBepHaa moiaspHag o0yacTh IpeACTaBJIAeT co00l CIOKRHEHIIYI0
MO3aUKY MHOKECTBA B3aUMHO IepelieTalINEXcs KpaTepos. 3ato
B IOKHOM OKOJOHmOJNADHO# obmactu, rie Oeoe OATHO O3HAYaeT eule

- me BACHATYIO 9ACTh JYHHOH IIOBEPXHOCTH, BBINEJAIOTCH J(BE (CBEPX-
KaJBAepHI», OJ[HA M3 KOTODHIX HaaBaHa KPaTepoM Kneiimenos, a BTo-
pas moxa GessIMAHHA, a TAKKe KDYIHbe Kparephbl IlotiaTunr, @on
Ileitneas 1 Kapwo.- .

Ha mesmmuMoM moxymapuu JIyHbI MOMKHO OTBICKaTh H G0opo3js,
¥ TpOLIMHE], W CBETJbIE JYUM, PAMAIBLHO PACXOAHINAECS OT HEKOTO-
peix KpaTepos. B samajmoil yacTH KapThl BEeHIOM cBETABIX Jmyueil

-
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Puc. 105. Tpemnna Turun (BBepXy) HA BHANMOM HONYIIAPUH Jnyim I OZHA O3
ayusbix Goposa (smmay), cdotorpadwposansad Ha o6paTHOH cTopoHe JIyHEL.




-

obnagaer kpatep - Om, cpaBHuMbIl mo pasmepam c¢ Homepuukow.
B BoCTOYHOM 4ACTH KapThi CBEeTABIe JYyUd 3aMeTHHI y ABYX Ge3bIMAH-
HbIX HeGONBIIMX KpaTepoB. JIMHMAMH pasioMOB ocobeHHO Gorars
oxpecraoctu Mops Boctoumoro, Ho Ha OpDUTHHANBHBIX CHHMKax 00-
paTHO CTOPOHBI JIyHBI MX MOMKHO 3aMETHTh NOYTH IOBCEMECTHO.
Xopomo, ecnu 4HTATENIb CAMOCTOATENHHO IIPOMONKUT IyTemecTBHe
10 Kapre oGparHOit cropoHs! JIyHE ¥ BHAMAaTeJbHO PAacCMOTPHUT BCe
ee. meTand — OH BCTPeTHT 3flech HeMaijo uHrepecHoro. To, uTo Ha
HTOM HOJYIIApMM KpaTephl B O0IeM ropasjfo KpyHHee M MHOTOYHC-
JleHHee, YeM Ha BHUAUMOIL cropoHe JIyHEI, eBHAeTenBCTBYeT, MOBTO-
pAeM, 00 «agUMMeTPUE» BYJIKaHHUECKHUX ‘mpomeccos Ha Jlyme.

Tpyano ckasaTh, ueM BbI3BaHa ara acumMerpus. Epumcrsenoe,
YeM B ACTPOHOMHYECKOM CMBbICHe OTIMYAeTCA BUAMMOE ~MOJNyIIapue
JIyusl oT HeBHAMMOro, 3aKJIOYAETCA B TOM, YTO Ha 0OpaTHO- CTO-
pone Jlymbnl mmKorga mé ObiBaer codHeuHBIX 3aTMenuit. FlssectHo,
yT0 HA BHAMMOM IoOJymapunm JIyHBI BO BpeMs JyHHBIX 3aTMeHH
(ou;m ke CONMHeYHBIe A JTYyHHOTO HalmogaTeas) 1o Mepe HpPOJIBHU-
SReHHUA 3eMHOH TeHH De3KO MeHfeTcA TeMIlepaTypa JyHHO# IoBepx-
noctu. Ho urpajio jmm 310 Kakyo-auGo posb B (OPMUPOBAHNH BHEMI-
mero o6auKa 0GOMX, CTONb PA3IMIHBIX mHomymapuit Jlymsl, ckasarTs
TPy HO. ” ,

Jlyna — Mup, BO MHOTOM I[OKA AJIf HAC HENOHATHBHIA. IJTO 3ara-
JIQUHOE KOCMHYeCKoe TeNo JMIIh HaYWHAeT NPUOTKPHIBATE CBOU
caiinsl, MBIl 70’ CHX IOp He 3HaeM TOJKOM, Kaxk mpomsonuia Jlyma —
CKOH/IeHCHPOBAIACH M OKONO 3eMINM M3 TasoBO-IEUIEBoro oliaxa,
yin npumuia k HaMm u3 Apyrux uacreit ‘Commeunofi cucremsr He me-
Hee TyMaHHA M reomoruveckas wcropus Jlyme.

HecoMEEHHO, UTO BHYTpeHHHe cuibl (I 9TO HONTBEPHKIaeT KapTa
.o6paTHOro moiayumapns JIyHel) urpanu IrIaBHYO POJIb B dopmuposa-
wun’ aynnoro peabeda (pme. 97). Ha cospemenmmerx waprax Jlymst,
COCTABIEHHBIX T'€OJOTaMI, BHJIHHI CileJpl HONHATUII M OIYCKAHHI,
PasIOMOB JIYHHOH KOPbI M U3JIUAHUI JaBsl M3 NYHHHX HeMp,— KOpO-
e, Caefpl AKTUBHOIl BYJAKAHWYECKOA H TOKTOHHUYECKOH RU3HM Hamle-
ro ecrecTBeHHOre cnyTtHuka *). Ho ypasars Bce 3ru, IOKa elle
7laTeKo He MOMHbIe JAHHbIE, B €IHHYI0 CTPOHHYIO JBONOIUOHHYIO
cxeMy yaactes jgumb B GymyimeM. YV smech mOMOTYyT He TOIBKO
ACTpOHOMUYECKMe, HO H B TODPasfo GoanInel cTeleHd KOCMOHABTI-
weckme MeToiel HcciefoBapmsa. Hawm, semasmaMm, co0umpatoimmMes
.ocBamBaTh JIyHy, IpHAeTCA BO BCex MNOAPOGHOCTAX IQ3HATH U ee
<ceroHAINHEee COCTOSHWe, U ee IPOoILIoe. -

*) Cm., HampuMep, B KH.: BYJKaHH3M I «TEKTOHNKA Jiyas.— M.: Ilayxa,
1974, .
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OT CO3EPLIAHUA K UCCIIE/[OBAHUIO

. 'TeMm, KTo 3amHTepecoBaycAs MEPOM JIYHBI, MOKHO PesoMen/oBaTl

" moppoGHo -M3yuuTh ee Tomorpadmio. [aa Havaia Hajgo BBIOpATL

KaKoH-BHOYNb HeGOMBIION, HO MHTEepecHHIH pajion JIyHsr (manpumep,
xpatep HonepHwk m ero OKpeCTHOCTH) ¥ 'HOEPOGHO paccMOTpeTH
Me/IKne M MeJbvaiiliue MeTajHu DTOTO PAafOHA HPH DPA3HBIX YCJIOBHAX
ocsemenda. CrouT NOOBITATHCA 34PHCOBATHL HX, & 3ATEM OCMBICIUTD
TO, YTO CTaN0 AocTynHHIM HaGmiogenmio. ITox ocmercauBammem asTOp
[OHUMAeT reoJoruveckoe (WM, TOuHee, CeleHOJOTUUECKOEe) OGBACHEe-
HUe KaXkjoil feramu, kiaccuUKanua ee IO TUILY, U3BECTHHIX 00paso-
Banmit (Tpemfuna, Kpatep, Baa M T. IL.), BHACHEHHE OTHOCHTENBIIOTO
‘BO3pACTa M HPOHCXOM[CHHA AAHHOH MeTajd, a TAaKKe ee CBAIMN
c- okpy;xalomum pexbedoM. B momorpaguu A. B, XaGaxosa
«06 OCHOBHEIX BONIpPOCAX HCTOPHM PAa3BUTHA WOBEPXHOCTH JIyHsl»
(M., 1949 r.) uurarenr naiimetr HompoOHOe omncaHUe MHOTHX MeCcT-
mocreit ma Jlyme. K comxanenuwo, xuura A. B. XabaxoBa yme crama
Oubnvorpaduyeckoii peKOCTBIO, HO, KPOMe Hee, MOMKHQ PEKOMEHJI0-
Barh T€M, KTO pemua rIy60KO IOBHAKOMHTHCA C COBPEMEHHOH cele-
Hosmorued, eme pBa cGopuuxa: «IIpoGmemsr reomormu JIymspy (M.:
Hayna, 1969); «Cospemennrie mnpencrasienus o Jlyme» (M.: Hay-

- Ka, 1972). B arux cGopHEKAX OueHbL NOAPOOHO OMHCAHBI MHOTHE
paiicusr JIyHel, JaHBI UX CHEMKH u KapThel, TO3BONAMINUE H3YYNTH

TYHHYI0 NOBEPXHOCThL BEChbMA JAOCKOHAILHO, )

Ocobenmo 1eHeH A [ETAILHOIO HIyUeINs JyHHnoro peabeda
cbopuux «Bynxammam u rexrommka Jlymei» (M.: Hayxa, 1974),
OTIHMYHO WIIIOCTPUPOBAHHBIN Qororpadusmn u wapramu. Cregyer,
OIHAKO, HMEeTH B BHAY, YTO He BO BCeM BLIBOJABI ABTOPOB COOpHHKA
Geccriopusl. JIynnas reosorus min, TouHee, CeNeHONOTHA IePerKNBAET
HEepHOR MepPBOHAYAILHOTO CTAHOBJIEHHA "M DPAJ MONOMEHHIE, . Kamy-
IMMXCA COBPEMEHHBIM celienojoraM GeccHopHbIMIL, Gy[er, BOBMOMKHO,
‘B fganbHeiimeM mepecmotpen. Ho kak oueHp mogpoGuoe pyKoOBOmCTBO

- Ho. cenmenorpaduu, peKoMeHAyeMuit cGOpHUEK, Ge3ycnoBHO, coxpaHuT

. CBOE 3H&YeHHe, 7 _
Cenenorpaduueckoe usyyenume JIyHbl, KakuM G6bl OHO YBJIeKa-
TeIBHbIM HUM OBUIO, OpepncraBiaser coGoif, B cymuocTH, coseplLanie,.

" a me uccregosanme. Bol smakomurecs ¢ wayumoit paboroit HpYyrix,

HO camn B naydenue JIyusl He BHOCHTe HHwero HOBOTO. . Momer
OpiTh, HayuHble HccuaefoBamus JIyHB ¢ TeMH CKDOMHBIME cpejicTBa-
_MH, KOTODBIMW o0najaer mOGUTeNL ACTPOHOMHM, U BOBCE _He-

_ BO3MOKHHI?

Pasymeercs, comepuuuaTh ¢ MOIHBIME COBDEMEHHBIMH TeTeCKO-
naM# H KOCMOHABTHYECKUMM CDEACTBAMH B MccaefoBaHuu JIyHsl
HeB03MOkHO. Ho ecTs mpoGiemsl, B pemienuu KOTOPBIX TepIeIHBEIL
¥ HACTOMUMBHIA JIO0UTENb ACTPOHOMHI MOKET BHECTH CBOIO JENTY.
Peus nper o maGmionenuAx uaMeHeHWit OKPACKH M SPKOCTH OTHENb-
HeIX Jeraneit ma Jlyme. B .GonbimumcTBe cCAyduaeB 9TH HM3MEHEHUS

* BRI3BAHBI DAa3NMiIMeM B OCBelleHuu mpu pasusix ¢asax Jlyms. Ho

279

s



6rBa0T, KAR YiKe TOBOPHIOCH, peaibHble H3MEHEHHA, CBA3ALHLIE,
{10-BHIUMOMY, C KAKHMMH-TO BYJIKaBHYeCcKHMH mpomeccamu Ha Jlywme.
, iMeeT CMBICI YCTAHOBMTL PeTYIspHOE <IATPYJIMpOBAHHE» -BCEX
' MOJO[BIX KpAaTepoB, a TaKe Tex Kparepos (ruma IInarona), HA AHe
KOTODBIX HM3faBHa naGmofaloTcs TOMYTHeHWe JeTajei, 3arafOuHbIe
nATHA, WX HepeMelieHHe, Bhijedenme «mapa». H umcay Tagux «me-
[OCTOSHHKIX» OOBEKTOB OTHOCATCH KpaTeps DBaprierrt*, lamcrum,
TIperep, Liynyc*, Komm *, Ilocunonuii, ®agec, - Mearer *, Hanr,

a tarske ropa Iluron. IlBer ofmexta HAGMIONEHUA MOKHO OLIEHHBATE
onucaTenbHo (KpacHOBATHIA, OPAHIKeBBI, 3elEHOBATHIA M T. m). Yro .
JKe KacaeTcs APKOCTH JeTaleif, TO jKelJaTeJbHO CPaBHUBATL OTY
APKOCTb ¢ APKOCTBIO HEKOTOPHIX JYHHBIX OOBEKTOB, NPUHMMAGMBIX
s3a aTajoH. Habmwedus jKejiareibHO IIOBTOPATH C HHTEPBAIOM B
mofdaca WM 4ac — MBI BUJ€JM Ha mpuMepe Kpatepa Aabgosc, U9TO
u3MeHeHHs: APKOCTH WHOTAA HMEIT XapaKTep BHESAHHOH BCHBIIIKHM..
VuTtepecus Tarske 1abiiofeHus APKOCTH JeTaleil TYHHOTO penbeda

BO BpeMA JYHHBIX 3aTMEHMIL.

Huwxe npuBomuTca IIKajda: 0ajlIoB APKOCTH .PasHbIX JIyHHBIX

OOBEKTOB, CAMEI TeMHRH u3 KoTopbix (AHO I'pEMANLIU) AMEET yc- -
nopubnt Ganm 1,0, camuii sapkuil (meHATpambHas TOpKa Apucrapxa)

Gann 10. _ :

Baan . Bami

APKOC- OO0BEKTH APKoOC- OOBERTH

"l‘l/l ™ ‘

1,0 | dmo Tpumannpu, Pnudoan . 6,0 | Banm MaxpoGusi,” becceas,

1,5 | lmo Bockosnua, Jemonve* : dreMcTna

2,0 |Ilno I0. Hesapna*, Ongumuona,i 6,5 Baaw Jlaurpesa u Jia Twupa
dypoe . " 7,0 | Baawt Henyiepa u Apuanen*

2,5 | Aso Ilnrata, Mapus, Burpy- 7,5 .| Baxd Eskanpa* u TopreHaus*

. BHA 8,0 | Bamm Honepmura m boge*

3,5 |Juo Tamsema*, Apxumena, 8,5 | Baau Ilpoxaa u Mepcenna
Mepcenna 9,0 Bavue Huonucusn* u MECTHH-

4,0 | Iuo Titonemesn, Maruaus, ra A R
I'epuxe 9,5 | [uo Apucrapxa

4,5 | OKpecTHOCTH APHCTIVIAR - 10,0 | IlemTpanbBas ropka Apuctap-

5,0 |Ban [Nuxapa, ay4n Komeprn- ©oXa
Ka :

FEenau A H3yueHHsa UHTePeCYWIIero Bac o6beKTa BHI TIpUMe-
nsieTe GoNbIIOE yBeNMueHWe ¥ B [I0Je 3PeHUs He Ionajaer MU OXUI
U3  4CTAHJAPTHBIX» 06BHEeKTOB IIKAJB, HAM0 HAATH B I0JE 3PeHusd
06BEeKT PABHOH APKOCTH C M3YYaeMbIM, a 3aTeM TIPH MajoM yBeiHte-
MM CPABHUTh APKOCTH ITOTO IPOMEFKYTOUHOIO o0beKTa CpaBHEHH
¢ APKOCTBIO OJIHOTO M3 OQ'hEKTOB LIKAJBI. - ‘

Bosnee moppoGHO 0 HAy4HbIX HAOXIOAEHHAX Jlyupl cpefcTBaAMK
Jo0uTeNs acTPOHOMUHM MOMKHO IPOYHTATL B HEOJHOKPATHO LUTHPO-
papmeiics xaure IL' I'. Kynukoeckoro u B Ilocrosnnoii gacTn «AcTt-
pomomuyeckoro Hauenpapa» (M.: Hayxa, 1973). Becbma uenHBIM
mocobmeM A BceX, uHTepecyiomuxcsa JIyHOH, MOMKeT TamiKe CIy-
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skuth Kuura H. H, Cearuncroir «Jlyna u ee naOmogenusy (M.3
Tocrexuspar, 1956). Haa yraybnennoro usydenus ceneHOrpaguu
MOIKHO pexoMenmoBath Kuury B. B, Ilesuyenxo «CeBpeMennan
ceaedorpagua» (M.: Hayka, 1980). .
Uro.kacaercs sBeagHOro Mupa, To B H3Y4YeHUN NepeMeHHLIX SBE3J
Mo6uTeNIM aCTPOHOMHE OKABBIBAJH U OyAyT OKA3EIBATH OrpOMHY 0
nomMomp uHayke. Ilepemeunnix 3Besn Bemmkoe MHOJKECTBO, H y acTpo-
HOMOB-CHeLUANACTOB [POCTO fle XBATAET BpEMeHH peryisapHoO cae-

- UTh 32 U3MEHEHHAMH OJeCKa /eCATKOB TBICAY HepeMeHHbIX 3BE3A.
"Honeuno, cpean mux ecrn BBO3UbI, H3YuYeHIble -0veHb naoxpob6Ho. Ho

€CTL W TaKHe, 0 KOTOPHIX H8BECTHO OYCHb MAJO M IPHPOAA KOTOPBIX
ocTaercA moka saranounoil. Cpeam HHX 0COGEHHO MHTEpECHHM BCIIbI-
Xupalomue nepeMemuHkle -3se3fsl. Bensimku nx sapanee mpeackasars
TPYRHO, HyMHa NOCTOAHHAA (IATPYJbHAA CAYKOA» TAKMX 3BE3% U
8Rech noMomnL siobuTteneii acTPOHOMUE 0COGEHHO moesua, ‘

Mui ne Gyuem onmcwmBaTs MeTombI HaGmofennii u usywenus mepe-
MEHHBIX 3Be3]. JTOl TeMe YJeNero MECTO M B KHuTe II. . Kyan-
KOBCKOI0, U B «ACTPOHOMHYECKOM Kanennape», u ogoGenno B kuu-
rax B, II. Lecesuua «Uro m wax naGmiomaTs Ha HeGe» (M.: Hayxka,
1979) u «Ilepemennsie speamst u ux - maGmomgenme» (M.: Hayxa,
1980). K muM Mb m ajgpecyeMm Beex TeX, KTO 3aX0UCT 3aUATHCS ALK«
TUBHBIM U3YYEHEEM 3BEe3THOTO MHpa. , ‘ )

Cosepranue mpupons, ocoGenmo OCMBICIEHHOE, NOJNE3N0 M HpU-
arHo. Ho aro cosepmamme pmomkmo crare crymempio A mepexoja
K crefyomel, Golee BHICOKOH crymeHu HO3HAHUA — AKTHBHOMY HC-
CIeM0BAHUI0 00BLeKTHBHOTO Mupa., Eciam 3HAKOMCTBO ¢ COKPOBHINAMK
3BE3MIHOTO Beba mpoGymuio B Bac sKelaHue IyOike H3YYHTH H3yMM-
TEABHBI [0 MHOr000pasui0 MHp HeGecHBIX Teld, a Moker OwiTh,
U CBOHAMA CHIAMH, CHIAMH ACTPOHOMA-TIOGHTeNs, NPHHECTH MOTb3y
Hayke, aBTOp Oymer CuMTaTh CBOIO Bagavy BBIIOJIHE HHOTE,



NIPWJIOKEHUSA

. B «IIpuno'keHAAX» HAHH C moGe3noro paspelienss HAOW. 1. T. Kyaexon-
CKOTO HEKOTOpH® CIpaBouHbIe MaTepHallk H KapTel, OOYGAMKOBAHHEIE UM 8
«Cnpasournke moGnTenss ACTPOHOMAMN (Hayxa, 1971). Cpeam HHX: RapThl
speanmoro meGa u JIyHEI, pacHoiio’kenue ¥ IBCTa HEKOTOPHIX ABOUHBIX 3Be3jt

M ApyrHe.

Npunaoxkenne I -
TOCOBUA JJiA CAMOCTOAITEJIBHBIX HABJIOAEHMIT
3BE3/IHOIO HEBA : 7

1. Kynuxosckmi IL . CunpaBognuK awduTenn acrponoMua.— M.: Ha-

yua, 1971,
2. Iecesnu B. IL Ygo § Kak mabrojarh Ha mefe.— M.: Hayxa, 1979.

3. Ilecesny B. IL Iepemenusle 3BE3AR H HX nabaopenne.— M.: Hay-

xa, 1980.
4 Nlaraes M. M HaGatonenna spesgaoro noba.— M.. Haygra, 1975 u

1979. _
5. Yanepunx K. Houmy Texecxona.— M.: Map, 1966, v
6. Mapaemckuii A [l VueGusii spesfublil arTnac.— M.: Hpocmemesie,

*4970. .
7. Muxafinos A. A 3peauniii atnac, Vag-Bo AH CCCP, 1958 m «Hay-

xa», 1965. -
8. Muxafinos A A Ariac 3peannoro HeGa.— M.: Hayxa, 1974

9. Muxafizos A. A 3peafuplil aTaac, cofepramuit 1A ofomx nonay-
mapmii Bce 8BBE3NK JO 8,25 3B, BeNMIMHH.— 3¢ wam— M.: Hayxa, 1969.
10. Ac-rpouounqecmii Kanernaps (IlocToAnrnad gacTp).— M.: DH3MATINS,

1973. © s : )
1. Acrpoxounqecxm‘i Kanenpaps (ITepemennas wactb).— M.: Hayxa (ua-
AaeTcH eKeroxHo). : .

12. MixoxsHEIR RCTPOROMAYECKAH KadeHAaph.— M.: IIpocsemesue (H3ja-

oTcH @MMEeroRHO). )
13. Jlypuan «3emMus H Beenennas» (mecTh HOMEpOB B roa). JawoTea o63o0-

pHl BBE3JHOTO neba o MecAmaM.
14. KRapra JlyBh.— M.: Hayxa, 1967.
45. Maxcumages B. A Komapos

M.: Hayxa, 1978.
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