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Kuuru 11 1roduresiel aCTpOHOMHUH
U3 cepun «ACTpoondnoTeKa» o1 'AcTpoKA'

CTPOHOMMYECKUN KaneHaapb Ha 2005 roa (apxus — 1,3 M6) ypHan «3emns u BceneHHas»
http://www.astrogalaxy.ru/download/AstrK_2005.zip - U3naHue gnsa no6utenen
AcTtpoHoMMYeckun kaneHaapb Ha 2006 roa (apxus - 2 M6) acTpoHoMuM ¢ 45-neTHen

L http://images.astronet.ru/pubd/2006/04/15/0001213097/ak_2006.zip ucropuein
ACcTpOHOMMUYECKUW KaneHaapb Ha 2007 roa (apxus - 2 M6) http://ziv.telescopes.ru
___http://images.astronet.ru/pubd/2006/10/30/0001217237/ak_2007sen. zip@R i1 /=5 (5121 11e 0 10 = =0 a= el fat
~ AcTpoHOMMYeckumn KaneHaapb Ha 2008 rop (apxus - 4,1 M6)
_ http://images.astronet.ru/pubd/2007/12/03/0001224924/ak_2008big.zip
AcTpoHOMMYeCKUM KaneHaapb Ha 2009 rop (apxuB — 4,1 M6). ..
http://images.astronet.ru/pubd/2009/01/15/0001232818/ak_2009pdf se.zip

A CTpOHOMM‘leCKMM kaneHpapb Ha 2010 roa cxm

http://images.astronet.ru/pubd/2005/11/05/0001209268/se_2006.zipEL
ConHe4yHoe 3aTmeHue 1 aBrycTta 2008 rona u ero HabnoaeHue (apxus — 8,2 M6)
http://images. astronet ru/ ubd/2008/01/08/0001225503/se 2008 2| .

KOMeTbI M UX MeToAbl UX |-|a6mo,qe|-|uv| (apqu 2, 3 M©6) ;
http://astrogalaxy.ru/download/komet observing.zip -

AcTpOHOMUMYECcKue xXxpoHuku: 2004 roa (apxme - 10 M6)RE, ‘ 5“ M“l]ﬂ Hﬂ!lk
http://images.astronet.ru/pubd/2006/10/09/0001216763/news2004.pd S sciam U
AcTpOHOMMUYECKMe XpoHuku: 2005 roa (apxue — 10 M6) ;
http://images.astronet.ru/pubd/2006/10/09/0001216763/news2005.zi

- AcTpoHOMUYecKue xpoHuku: 2006 rog (apxue - 9,1 M6)

u . . http://images.astronet.ru/pubd/2007/01/01/0001219119/astrotimes2006.zip
AcTpoHOMMUUYeCKNe XpoHUKu: 2007 roa (apxus - 8,2 M6)
http://images.astronet. ru/pubd/2008/01/02/0001 225439/astronew32007 Zip

MpoTnBoctosHua Mapca (apxuB - 2 M6) <
http://www.astrogalax ru/download/l\@rs20‘(£_2_012.zip- ©)° 3 E. M. E[H T[bl

http:/felementy.ru

Kanennaps Ha0aonaTens — Bam Heu3MeHHBIH CIYTHUK B HAOIK0JeHUsIX HeDa!

KH Ha okTs6pb 2009 roaa http://images.astronet.ru/pubd/2009/09/29/0001236307/kn102009pdf.zip

KH Ha Hosa6pb 2009 roaa http://images.astronet. ru/pubd/2009/09/04/0001235980/kn1 12009pdf Zip
p r <

ACTPpOHOMMYeCKan MHTepHeT-paCCbana 'ACTpOHOMMﬂ Ana Bcex H86eCHbIM K pbep

«AcTpOHOMMUYECKui BecTHUK»
HL, KA-OAP - http://www.ka-

> -~ o : /
u:EcEE@-IET rrins |

http://www.ka-dar.ru/info/kdi-1.pdf

WWW.astronomy.ru | L OLHEUROE o http://www.ka-dar.ru/info/kdi-2-06.pdf
F iy , http://www.ka-dar.ru/info/kdi-3-06.pdf

http://www.ka-dar.ru/info/kdi-4-06.pdf
http://www.ka-dar.ru/info/kdi-5.pdf
http://www.ka-dar.ru/info/kdi-6.pdf

BceneHHas.
MpocTpaHcTBO. Bpems
http://wselennaya.com/
http://www.astronomy.ru/forum/

«®oT0 1 undpa» ; V|
www.supergorod.ru http //21"?1111 ru P} Bce Bbiweplwme Homepa xypHana «HebocBoa» MOXHO ckayaTb Ha
cnepyowmnx NUHTepHeT-pecypcax:

1861 http://www.astronet.ru/db/sect/300000013
http://www.astrogalaxy.ru (aBTopckun camr)
http://www.shvedun.ru/nebosvod.htm
ftp://astrokuban.info/pub/Astro/Nebosvod/ (xxypHan + Bce Homepa KH)
http://www.netbook.perm.ru/nebosvod.html
http://www.dvastronom.ru/ (Ha caviTe ny4was cTpaHu4yka o XypHare)
http://meteoweb.ru/, http://naedine.org/nebosvod.html
http://znaniya-sila.narod.ru/library/nebosvod.htm wn ppyrux caurtax, a
TaKXe Ha OCHOBbIX acTpOHOMMYeckux popymax ActpoPyHerTa....




YBakaeMmble

JIOOUTEIH ACTPOHOMHUU!
Kyprany «HebocBom» B 3TOM Mecslle HCTIOTHSIETCS

TpH TO0AaAa, a JI00HUTENbCKast ACTPOHOMUSA CTpPaHbI
NEPEIKUBACT oqepeaﬂoﬁ BHUTOK AKTUBHOCTH.
IosBasroTcs HOBBIC TIIOOUTEIECKUE aCTpOCElﬁTLI,

OTKPBIBAIOTCS HOBbIE HEOECHBIE Tela C IOMOIIBIO
YIQICHHBIX TEJECKOIIOB M TEJECKOIOB COOCTBEHHOTO
W3TOTOBJICHHS. SIPKUM TIPUMEPOM TaKOTO OTKPBITUS
SIBIISIETCST OOHApY)KEHHE HOBOTO acTepomjia JIOOUTEeM
actpoHomun U3 benmapycu Burtamumem  Hesckum.
Buranuii  umeer  0o0cepBaTOpHIO,  MOCTPOCHHYIO
COOCTBEHHBIMH PYKaMH, B KOTOpod cMoHTHpoBaH 300-
MUJJIAMETPOBBIA  TENECKOI, TakXe COOCTBEHHOTO
H3rOTOBICHHA. IMEHHO Ha 3TOM TEJIECKOIIe OBUT OTKPHIT
HOBBIH actepoun 20 3Be3pHOW BeIMYHMHBI! 5 OKTAOPS
2009 acrepoun ObLT OdUIMANIFHO Ha3BaH B YeCTb
lomybeBa Briagumupa AjekcaHnpoBHYa (216897
Golubev) - mpodeccuoHanpHOr0 acTpoHOMa, IOICHTA

kadenpsl GU3MKM M acTpOHOMHH  Butebckoro
Il'ocynapctBenHoro YHuBepcutera. Pesynsrat Burtanus
HeBckoro BHONHE 3aKOHOMEPEH, T.K. OH BEAET

aKTHUBHBIC HAONIONCHHS 1O TOMCKY HEOSCHBIX Tel Ha
cBoeit oocepBaTtopru. CTOUT OTMETHTH, 4TO 15 mekadps
2002 roga UM ObUTH MPOBENCHBI HAOIIOJEHUS PEIKOTO
ACTPOHOMHYECKOTO SBICHHUA - TOKPBITHA 3Be3Abl 9-i
BEJIMYUHBI B co3Be3nauu Tembia crmytHukom CarypHa
Tedueii, B pesynpraTe 4Yero, ObUT YTOYHCH AMAMETP
9TOr0 HEOCCHOTO Tella, W TMCpENucaHbl yYCOHUKH
acTpoHomuu! B MUHYBIIEM MecsIie TaKKe OTIUYMINACH
B OTKDBITHUSAX AaCTCPOHMIOB Ha YIAICHHOM TEICCKOIIE
Aptem HoBudonox u JImutpuii UecTHOB. DTO mepBhIi
Kapenbcko-MopaoBckuii acTepousi, Kak Ha3bIBalOT €ro
caMH TepBOOTKpHIBaTe. HOBOCTBIO Mecsma SBIsIeTCS
1 TO, YTO Ha mpocTopax AcTpoPyHeTa MOsSBHIICS HOBBII
3aMevaTenbHbII calT AHnpest Onemxko
«ACTpOHOMHUYECKHE OMBIThY. OpHUTrHHAILHOE pEIICHNE
nu3aiiHa,  MHOJKECTBO  HMHTEPECHBIX  MaTepHajoB
NpUIAIOT  caliTy  0oCOOyH  MPUBICKATEIBHOCTD.
HexoTopbie mozppoOHOCTH O caliTe B 3TOM HOMepe
)kypHana. OTpaaHO, YTO B JIFOOMTEIBCKONH aCTPOHOMHH
Harei CTpaHBI MHOTO TaNaHTIUBBIX u
LEJICYCTPEMIICHHBIX MPUBEPIKCHIICB HAYKHU O HeOe!

Hckpenne Baw Anexcanop Koznosckuii

Cgsepcrano 10.10.2009
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XypHan gna nio6butenen actpoHomuun «Hebocsoa»

N3nmaetcs ¢ oktsa0pst 2006 roma B cepun «Actpodbubimotekay (ActpoKA)

Penakrop u m3zgarens: Kosnosekmii A.H. (http:/moscowaleks.narod.ru - «Tanaktukay u http:/astrogalaxy.ru - «AcTporaiakTHka»)
Juzaiinep oonoxku: H. Kymnup, offset@list.ru B pepaknun sxxypuana E.A. Unkosa n JIA Poccun u CHI'
E-mail penakuuu: nebosvod_journal@mail.ru (pesepsusbiii e-mail: sev_kip2(@samaratransgaz.gazprom.ru)
Paccriika xypHana: «AcTpoHOMHS 7S BceX: HeOeCHBIN Kyphep» - http://content.mail.ru/pages/p 19436.html
Beo6-caitThl: http://astronet.ru, http://astrogalaxy.ru, http://elementy.ru, http://ka-dar.ru, http://astronomy.ru/forum

CopepxxaHue

4 HebecHbIiA Kypbep (HoBOCTY acTpoHOMUL)
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Oonoocka: Oonacmo Tapanmyn (http://astronet.ru)
TymanHocTs TapaHTyn cocTaBiseT B IONEPEYHHKE Oosee ThICIYU
CBETOBBIX JIeT. TyMaHHOCTh SBISICTCS THTAaHTCKOH —00IAacThIO
3Be31000pa30BaHuUs, KOTOpasi HAXOAUTCS B COCEAHEH K HAM raJaKkTHKe
Bonpmom MaremnanoBom  O6nake. OTOT KOCMHYECKHMH —Mayk
pacmolokeH B caMOM IIEHTpE OTOTO UYETKOr0  KPacOYHOTo
TENECKOINMYECKOT0  M300paKeHUs, IOIYYCHHOTO C  OMOIIBIO
Y3KOIOJOCHBIX (HUIBTPOB. [300paxkeHne MOKphIBaeT 00JacTh B
Bonpmom MaremmanoBom OO6nake pa3MepoM JBE THICSYH CBETOBBIX
ner. B obmactm Tapantyma (NGC 2070) MomHOe H3ITy4eHHE,
3Be3/IHbIE BETPhl M YJapHbIE BOJIHBI OT CBEPXHOBBIX, MCXOIALIME U3
LEHTPANbHOTO MOJIOAOTO CKOIUIGHHS MAacCHBHBIX 3Be3n RI136
00yCIOBIMBAIOT IAyKOOOpa3HbIe CTPYKTYPHI X CBEUCHUE TyMaHHOCTH.
Bokpyr TapaHTyna pacroioXeHsl U Apyrde yAUBUTEIbHBIC 00JIAaCTH
3B€31000pa30BaHUS CO CBOMMH MOJIOJBIMH 3B€3IHBIMH CKOILICHHSMH,
BOJIOKHUCTBIMH CTPYKTYpaMH U Ta30BBIMH Iy3bIpsiMu. Ilocepenmne
n300paKeHHsT MOXHO pasMIAieTh HEOONBIION —paCHIMPSIOLIHICS
OCTAaTOK CBEpXHOBOHM 1987a — camoif OIM3KOH K HAM CBEPXHOBOM
Hanrero Bpemenu. Illupuna mosns, 0XBaueHHOro H300paKEHUEM, PaBHA
yeTblpeM quamerpaM Jlynsl. Ilone mokaspiBaeT HE60 B HampaBICHUU
Ha co3Be3aue 3onoToii  PeiObl.  ABTOpml: [[koH II. I'nmucon
http://jpgleason.zenfolio.com/

© Hebocsoo. 2009
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I HebecHbinn Kypbep (HoBocTtu acTpoHOMIHM)

Ha JlyHe HanaeHa Boaa

Infrared Reflectance Blue
on Infrared Reflectance

Chandrayaan-1 Moon Mineralogy Mapper

OO6nacTh JyHHOH MOBEPXHOCTH C HAalIMYMEM BOJbL. ABTODBI:
OpraHuzanust 1Mo KocMuueckuM wuccnenoBanusm  Wunun/HACA/,
Jlaboparopus PEaKTUBHOTO neimxeHnsy/ Kanudopuuiicknii
TEXHOJOTHYECKHI  MHCTUTYT, ['eomormueckuii  0630p  CLLA/
Yuusepcurer bpayna.

Ha nosepxHocTu JlyHbl HangeHa Boga. HeT, koHe4HO, TaM HeT
o3ep. JlyHHbII MWHepanmorMdeckuin uckatenb Ha 6opTy
WHOWACKOrO NyHHOro annapata YangpasiH-1 3apeructpupoBan
Kak HekoTopble 06nactTu Ha noBepxHOCTU JlyHbl nornollawoT
onpeferneHHbli CBET, KOTOPbI OObIMHO MOrnowaeT TOJbKO
BoAa. B HacTosilee BpeMs yyeHble NbITaloTCA COBMECTUTL 3TU
HabntofeHus ¢ Apyron uHdgopmaumen o JlyHe, 4ToBbl NOHATL,
Kak MHOrO BOAbl TaM U B KaKkOM COCTOSIHMM OHa HaxoguTcs. K
coXaneHuio, Aaxe B pamkax cambiX "MOKpbIX" Teopui JlyHa
bonee cyxasi, YeM camble Cyxve NyCTbiHW Ha 3emrne. Y4yeHble
obcyxaalT BOMPOC, MEHSETCH N MHTEHCUMBHOCTb CUrHana
BOAbl B TeyeHue nyHHoro AHA. Ecnu curHan mensieTcs, aTo
MOXHO O0ObSICHUTbL TeM, 4YTO BOAOPOA, NpuNeTawluii oT
ConHua, coeguHSAETCH C KUCNOPOAOM ITyHHOW MOBEPXHOCTH,
ob6pa3sys Bogy. B pesynbTtarte atoro npouecca Ha NOBEPXHOCTU
6ynet obpa3oBbiBaTbCH OYEHb TOHKUA MOJEKYNSIPHBIA CION
BOAbI, TOMLWMHON B OOHY WIN HECKONbKO Morekyn. Hekotopoe
KONMMYeCcTBO BOAbl 3aTEM BO3MOXHO MCNapsieTcs uM3-3a Harpesa
COrNHeYHbIM cBeTOM. Ha kapTuHke nokasaHa obnacTtb BGNM3U
Kpatepa Ha obpatHom cTopoHe JlyHbl, rge  6bino
3aperMcTpMpoBaHO  OTHOCUTENBHO  BBICOKOE — coAepkaHue
MUHepanoB C BogoW. MwuHepanbl Ha KapTWHKE MNOka3aHbl B
ycrnoBHOM ronybom LuUBeTe. B Havane okTa6ps CnyTHWK
LCROSS BbINycCTUT MOAyNMb CTOSIKHOBEHWS C MOBEPXHOCTHIO
JlyHbl, KOTOPbIN YNaaeT B MyHHbIA KpaTep HeAarneko OT KRKHOro
nornoca, NOCTOSHHO HaxoAALWMIACA B TEHWU. Y4YeHble MnaHupyoT
nccnepgoeatb 3Ty obractb Ha npegMeT Hanuuvs BOAbl B

ceo6ogHoi hopme. [lepeBoa Kommakosa, http://astronet.ru

3oHA-KaMuKaa3se Bpe3arncs
B JIyHy

Annapat AmepukaHckoro kocmmdeckoro areHTcTBa (NASA)
LCROSS pa3burncs o noBepxHocTb JlyHbl. BepxHsis cTyneHb
pakeTbl-HocuTena 3oHAa Centaur yaapunacb O NOBEpPXHOCTb
3eMHOro cnyTHuka B 15:31 No MOCKOBCKOMY BpeEMEHU B panoHe
kpatepa Kebeyc (Cabeus). Ero ckopocTb coctaBnsina 2,5
KunomeTpa B CekyHAy. 3anucb 3TOro cobbITA AOCTYyMHa Ha
cante NASA TV. B pesynbtate ygapa u3 kpatepa O6bina
BbIOpOLLEHa HaxoAuBLUAsACA B Xepre nMbinb, KOTOPYIO
nccneayloT Apyrme annapaTtbl. Beicota ctronba nbinu coctasuna
neBATb knnometpos, coobuwaer PUA Hoeoctn. B uvacTtHoCTH,
cocTaB nbinu ndyuunn 3oHg LCROSS. Cam oH pa3buncsi o JlyHy
B 15:34. Noka TOYHO HEACHO, KakoB OblN WUTOr CTONKHOBEHWS.

KoHdepeHums, Ha KOTOpON cneumanucTbl obcyast
npeaBapuTenbHble pesynbTaTbl JOMKHA MNPONTU B NSTHULY, B
18:00 No MOCKOBCKOMY BPEMEHM.
3oHa LCROSS Bmecte co cBouM
HanapHukom - annapatom LRO -
Obin 3anyweH B kocmoc 19 uioHA
2009 ropma. B 3apgaun annapartoB
BXOOWMO  UM3y4YeHWe U  CbeMkKa
nosepxHocTn JlyHbl, a Takke MOuUCK
3anexen Boapl. B nogHsBwemcs
obnake nbinm yyeHble
paccunTbiBalOT 0BHapyxuTb cnegpl
BoasHoro nbaa. CoBcemM HepaBHO
cpasy HECKOIbKO annapaTtoB
noaTBEPANNN, YTO Ha NMOBEPXHOCTU
JTyHbI ecTb BOAA, ofHako
coaepxumoe BHYTPEHHOCTU
KpaTepoB acTpoHOMaM A0 CuX nop
HEen3BeCTHO.

M3HavanbHO nnaHvMpoBanocb, 4TO
LCROSS pas3obberca B paiioHe
kpatepa Kebeyc A (Cabeus A),
angth oaHako nocrie Gornee TLATENbHOrO
M3y4YeHUa  XapakTepucTuK  AOpyrux
KaHOMOaToB y4yeHble OCTaHOBUMUCH
Ha Kebeyce. OTot KpaTtep
oTnu4aeTcs 6onblue rnyobrHON, HO aCTPOHOMbI PacCYUTbIBaKOT
yBUaeTb nopHsaBleecs obnako, Tak kak Ha cTeHke Kebeyca
ecTtb oTtBepctue. bonee nogpoGHO 3TM  coobGpaxeHus
npvBeaeHbl Ha http://lenta.ru/news/2009/09/29/change/

Tak 0MKHO OBUIO OBI BBINISIACTH CTOJKHOBEHHE 30HAA ¢ JIyHOM.
Wsobpaxenue NASA c caiita http://lenta.ru/articles/2009/10/09/bang/
CambI YeTKUM CHUMOK
Betenbrense (anbcha OpuoHa)

Berenbreiize B sydmem Buze. M3obpaxenue: Cucrema aganTHBHOMN
ontukn NaCo, Ouenp Oonbiioii Teneckon, EBpomelickas HOxuas
obcepBatopust http://www.eso.org/
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Camoe 4eTkoe U3 Bcex Korga-nmbo nonyyeHHbIX U300pakeHui
BeTenbreiide nokasbiBaeT, YTO rMraHTCckasi 3Be3ga MeAneHHO
ucnapsietcsa. betenbreiide, n3sectHas Takke kak a OpuoHa —
ofHa U3 cambix GOMbLUMX U APKUX M3 M3BECTHbIX Ham 3Bes3f.
Apkas opaHxeBasi 3Be3ga XOPOLIO BMAHA HEBOOPYXEHHbLIM
rmasoMm B 3HaKOMOM BceM co3se3guv OpuoHa. Ha HepaBHO
nony4eHHoM ¢ nomollbto OvyeHb BonbLuoro Teneckona B Yvnu
1300paXkeHnn paspeLlaeTcsl He TONbKO AWCK 3Be3dbl, HO U
OTPOMHbIN, paHee HEeWU3BECTHbIN, OKPYXaloLWi ee ra3oBbii
wnend. IOTOT wWwnend no3BonseT MNOHATb, Kak MacCuBHas
3Be3[a TepsieT BELLECTBO, NPUBNMKASACh K KOHLYY CBOEW XU3HW.
MonyyeHHble paHee psiabl HabnAeHNA CBUOETENBCTBYIOT, YTO
3a nocnefHee AecsTWneTMe NOBepXHOCTb  betenbreiise
CyLLeCTBEHHO ymeHbluMnacb. Ecnu nomectute Betenbrense —
KPacHbIA CBEPXMUraHT, Haxogswunicss Ha pacctosHun 640
CBETOBbIX IeT, B LeHTpe Hawen COMHeYHOW CUCTEMbI, TO
rasoBblil LWMend nNpoTsiHeTcst 3a opbuty tOnuTtepa. M3BecTHo,
yTo dApKoCcTb beTenbreride un3MeHsieTCcA  HeMpaBWITbHbIM
obpaszom. BoamoxHo, Oyaywime HabnogeHus  No3BonsT
YCTAHOBUTb, HE MEHSIETCH N TaK e HenpaBuIlbHO U ee
BHewHun Bua. [pepnonaraetcsi, yto beTenbrenide moxeT
B30pBaTbCA Kak CBepxHoBas B Nboe Bpemsi B Te4yeHue
HECKOIbKMX crepyoLmx ThiCAY ner. IlepeBon:

J.}YO.11BetkoB, http://astronet.ru

KoPoT Hawen KamMmeHHyIO nraHeTy

KameHHas muiaHera y famekoil 3Be3msl. V3oOpaxkenwe: HOkHO-
EBponeiickas obcepBatopus http://www.eso.org , JI. Kankana

Hackonbko cxoxa ak3onnaHeta Kopot-7b ¢ 3emnen? Tonbko
4YTO OTKpbITasi BHECOMHeYHas nraHeTa Mo  U3NYECKUM
cBonicTBam Onwke Bcero Kk 3emne M3 BCeX W3BECTHbIX
ak3onnaHeT. Ee macca paBHa npMmepHO NATK Maccam 3emnu, n
pagnyc coctaBnsetT 1.7 3emHoro paguyca. PoauTenbckas
3Be3fa nnaHetbl KopoT-7b HaxoguTcst Ha paccTosiHUM NSTUCOT
CBETOBbIX N1eT U 04eHb noxoxa Ha ConHue. K coxaneHuio, Bcs
CXOXEeCTb C HaMu Ha 3TOM MecTe okaHumBaeTcs. Opbuta
KopoT-7b nponeraet BHyTpuM opbutbl Mepkypus, 1 rog tam
anutes Bcero 20 Hawwmx YacoB. TemnepaTypa Ha NMOBEPXHOCTU
ropasgo Bblle TemnepaTtypbl, KOMMOPTHOM AN KU3HU
yenoseka. KopoTt-7b Obina oTkpbiTa B cheBpane 3Toro roaa,
korga ObIno  3amevyeHo HebonblUOE CHWXEHWE SPKOCTU
poanTENbCKOn 3Be3abl. Ha CEeroaHsiLLIHen KapTUHKe
npeacTaBneH PUCYHOK XyAOXHWKA, WMAMIOCTPUPYIOLLMIA,  Kak
KopoT-7b BbImMsSauT Ha doHe cBoen 3Be3gbl. [loka elle
HEMOHATHO, U3 4Yero coctout nnaHeta Kopot-7b. OgHako Ha
OCHOBaHMM COOTHOLLUEHMS MacCbl W paguyca, MOXHO TOYHO
ckasaTb, YTO 3TO He ra3oBblii ruraHT Tvna KOnuTepa, n nnaHeTa,
CKOpee BCEro, B OCHOBHOM COCTOUT W3 kKamHs. Byaylwme
HabnogeHNs NoMoryT YyTOYHWTb, YTO 13 cebs npeacTaBnseT ata
nepBasi KameHHasl nnaHeTa, HaWgeHHas 3a npegenamu
CorHeuHoik CUCTEMBI. IlepeBon: JI.IO.1IBeTKoOB,

http://astronet.ru

Poccunckum cnyTHUK
3aperucTpupoBarn rmraHTCKumn
npotybepaHer, Ha ConHue

-
.

C nmnoBepxHoctn ConHIa BpeMs OT BpPEMCHUM  H3BEPraloTCs
nporybepaHnsl. Vzobpakenue ¢ caifra http://www.grani.ru

O6cepBatopuss  TECUC Ha GopTy PpOCCUICKOro CRyTHUKA
"KopoHac-®oToH" B 3.00 MCK B BOCKpeCeHbe 3apermctpuponarna

TMraHTCKUA  COMHeYHbIn  npoTybepaHel,
pa3MepoM  OKOMO  OAHOMO  MMIISIMOHa
KMNOMETPOB. 06 3TOM, COrnacHo

coobuweHnto PUA "HosocTn", roBoputcsa Ha
cainte obcepBaTopum, CO34AHHON YYeEHbIMU
dusmyeckoro uHCTUTYTa MMeHn Jlebepesa
PAH (®UNAH). "Ywepalwmre BmecTe ¢ HUM 13
aTmocdepbl ConHua 06beMbI
MNOHW30BaHHON  MfasMbl,  NO-BUAMMOMY,
CTaHyT Ha Onuxawlme HEeCKONbKo AHewn
OfHUM n3 rnaBHbIX (haKkTopoB,
onpefensloWwmnx KOCMUYECKYlo noroay B
OKPEeCTHOCTAX  psga  nnaHet.  3emns,
BMPOYEM, UCXOAS M3 MeCcTa U HanpaBneHusi
BbIOpOCa, MMeeT A0BOMbHO criabble LaHChl
BOWTM B UX 4ucno", roBopuTCcs B
coobLeHnn. PoCT COnHEeYHON aKTUBHOCTH,
No AaHHbIM Yy4eHblX, Obln MepBOHa4anbHO
oTmeveH 20 ceHTs0ps, Kkorga nocne
HeoObl4aiHO  [ONroro  3aTullbsi  CHOBAa
NOBBLICUNCA YPOBEHb PEHTTEHOBCKOro U
pagvounsnyyeHus ConHua. YyeHble
oTMe4yaloT, 4TOo oOTpbiB oT ConHua
rMraHTckux npoTybepaHueB - [OBOMbHO peakoe SBMeHMVe.
Mnasma "BMOpoxeHa" B MarHUTHOe More U MOXEeT MOKUHYTb
ConHue TOnbKO "OTOpBaB" ONyThbiBalOWME €€ MarHWTHble
nuHun. "Cpenatb 3TO BecbMa Henpocto. MarHuTHoe norne
CornHua obrnagaeT KonoccanbHOW 3Hepruen, KoTopas B AeCATKU
pa3 MpPeBOCXOAMT CYMMAapHYl TEnnoBYH W KUHETUYECKYHO
3HEprMio OKpyXKatLlero Bewectsa... B gaHHom cnyyae MoxHO
npeanonoXuTb, YTO YXOZ BeLlecTBa cTan BO3MOXeH brnarogaps
ocrnabneHnto  MarHUTHOrO Monsi B pesynbTate paspyLleHus
aKTUBHbIX obnacten”, - nuwyT Yy4yeHble. VccrneposaTenu
noAyepKkMBatoT, YTo "BbIOPOCHI BeLleCcTBa He MPeAcTaBnsiioT
NpsIMO  OMacHOCTW ANsi MNaHeT, 3alUULLEHHbIX MarHWTHbIM
nosnemM, Takmx kak 3emns", - 3apsbkeHHble YacTuLbl Beibpoca He
MOTYT MPOHWKHYTb K MOBEPXHOCTW MMaHeTbl MOMepek CUMOBbIX
nuHui nonsi. OgHako "yaap" nnasmeHHoro obnaka o MarHUTHoe
nore nnaHeTbl HAJOMNIO HapyLLUaeT ero paBHOBeCUe, NPMBOAS K
NPOAOIKUTENBHBIM MarHUTHbIM BypsM. MollHble BCMbIWKM Ha
ConHue BbI3bIBAIOT NONSIPHbIE CUSIHUSA, HapyLlaT paanuocBa3b,
BMMSIOT Ha COCTOsiHME TroAerd W MOryT MNpuBOAUTL K
aHeproaBapusM. Brnpouyem, Tekywmii BCNneck COMHEYHOWN
aKTUBHOCTW, NO-BUAMMOMY, yxe 3akaHumMBaeTcs. 10 coCTOsIHMIO
Ha yTpo 28 ceHTabps U3 13 conHeyHbIX NSATEH, HabnoaaBLIMXCS
Ha ConHue euwe TpM AHA Hasag, OCTanocb BCEro OAHO.
O6cepBatopuss  TECUC Gbina cosgaHa B naGopatopumu
PEHTreHOBCKOW acTpoHoOMUM ConHua DOUAH. OHa
npegHasHayeHa Ansi MOHUTOPWHIA COJSIHEYHOW aKTUBHOCTU W
TEKYLLIEro COCTOSIHUSI KOCMUYECKOW Morofpl, MONyYeHUsi OTBETOB
Ha akTyanbHble Bonpocbl u3nkm ConHua, Takue, Kak
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npobnema HarpeBa KOPOHbl, MEXaHW3M COJSIHEYHbIX BCMbILLEK,
npupoaa ConHevHoro uwmkna. B xoge akcnepumenta OyayTt
rofly4eHbl OKOMO MUMMMOHA HOBbIX M306paxeHun ConHua.
Poccuickuin  cnytHuk "KopoHac-®oToH" 6bin  BbiBegeH Ha
opbuty 30 sHBaps. OH sBNsieTCA TPETbUM B pPsily CMYTHWUKOB
"KopoHac" (pacwudpoBka HasBaHuA -  "KomnnekcHble
opbuTanbHble  OKOMO3eMHble  HabnloAeHWs  aKTMBHOCTU
ConHua"). Mep.bin U3 HuX, "KopoHac-M", 6bin 3anylueH B 1994
rogy n npopabotan Ha opbute go 2001 roga. Toraa xe, B 2001
rogy, Obin 3anyweH cnegylowmi cnyTtHuk, "KopoHac-®",
KOTOpbIN 3akoH4YMn paboty B paekabpe 2005 roga. O6uiee
PYKOBOACTBO NPOEKTOM ocyLiecTBnseT NHCTUTYT acTpoduranku
MUDN.

HoBoctn MexxayHapoaHoro roga
actpoHomumn: ObpaTHasa CTOpoOHa
JlyHbI: nonyBekoBOW rO6UNen

MepBas doTorpacusi obpaTHOM CTOPOHbI JlyHbl. M300pakenue ¢
caiita http://astronet.ru

Yytb Gonee 500 neT Hasag UMBUMM30BaHHbLIA MUP y3Hamn o
CaMOM T[paHAMO3HOM OTKpbITUM Ha 3emne: Ha "obpaTHoun"
CTOPOHEe Hallen nnaHeTbl OGHaPYXWCA TMraHTCKU MaTepuk -
Awmepuka. A 50 neT Hasag CTONb Xe rpaHAMO3HOE OTKpbITUE
COCTOSINIOCh B KOCMOCE: FIOAM BriepBble yBUAENU obpaTHyto
cTopoHy JlyHbl. KcTaTu, Tam Toxe okasancs - no TepMUHOMorn
aCTPOHOMOB - TUFAHTCKUIA MaTepuK. OTO OTKPbITUE COBEpLUWN
ManeHbkun kocmudeckun annapat  "llyHa-3", co3gaHHbIn
COBETCKUMM UHXeHepaMm (CM. hOTO HUXe).

Cenyac o6 a3TOM Mano KTO MNOMHWT. Ho, oueHvBas Bce
KOCMMYeckve OTKPbITUS MpoLleALlero nonyeeka, crnegyet
Npu3HaTb, YTO CHUMKK OBpaTHOW CTOPOHbLI JlyHbl, NepeaaHHble
HallMM 30HAOM, - 3TO EAMHCTBEHHbIN HayYHbli pe3ynbTarT,
KOTOpPbIN B MpUHUMNE He Mor ObiTb A00bIT C  MOMOLLBIO
Ha3eMHOM Wnu faxe oKornosemHow annapaTypbl. ®oTorpacum
Janekux nnaHeT, nepefaHHble KOCMWUYECKMMW  30HAAMM,
CerogHsi C yCrnexom Momny4alT W HasdeMHble Terneckonbl. Ho
yBMAETb 06paTHYt0 CTOPOHY JlyHbl HUKTO 1 HUKOrAA He cMor Obl,
He oTnpasuB 3a JlyHy kocMuyeckoro pobota. OTeyecTBeHHas
Hayka cMorna caenaTb 9TO NepBOW, HAMHOTO onepeawB Konmner-
KOHKYPEHTOB U3 Opyrmx cTpaH. 4 oktabpsa 1959 r. k JlyHe
cTapToBana paketa, a 7 OKTAbps paguoaHTeHHbl B Kpbimy
NPUHANY N306paxeHnst HEBUAUMOW CTOPOHbI JTyHbI.

OTO BaxHbIV 0OUNEN Hawen Haykm U TexHUKn. O HEM HyXHO
HanoMHWTb. Tem Gonee, 4TO He3acnyXeHHO 3abbITbiM
okazanocb 50-netme nepeBoro B WUCTOPUM YenoBeyecTBa
MeXnnaHeTHoro nepereta - 14 ceHTs6pa 1959 r. (no
MOCKOBCKOMY BpemeHu) Haw annapaT "llyHa-2" poctur
nosepxHoctn JlyHbl. Bcero ga roga otgensino 3Ty nepsble
MeXnnaHeTHble dKcrneamumn oT 3anycka nepsoro CnyTHuka, a
ceyyac aaxe TPyAHO NPEeACTaBUTb, Kakne CroXHbIe HayYHble U1
TexHW4eckve npobrnembl NPULINOCH PeLnTb 3a 3TO KOPOTKoe
BpEMS y4YeHbIM W WHXEeHepam B elle He BOCCTaHOBIIEHHOW
nocrne rpaHAMO3HOW BOWHbI CTpaHe. Ho OHM 6binu peLueHbl,
Nnopoto BeCbMa OCTPOYMHO 1 HeopAuHapHo (cMm.: "TyTewecTBus

Kocmuuecknii  anmapar "Jlywa-3", momyuuBIIMi 1nepBoe  (HoTO
obpatHoii cropons! JIynsl. 306paxenue ¢ caiita http://astronet.ru

K JlyHe". M.: ®uamatnut, 2009). VIMeHHO 3TW [OCTWXKEHWA
ybeamnu mvp B TOM, YTO Mbl CNOCOOHbI CO3AaBaTb HE TOMbKO
MOLUHbIE paKeTbl-HOCUMTENW Ana  agepHblix 60oM6, HO M
COBEpLUEHHbIE Hay4yHble 30HAbl AN pa3Bedku AarnbHero
KocMoca. VIMEeHHO 3TO MOAHANO MPEecTMX Halewh Hayku,
3acTaBuUIO 3anafHble CTpaHbl MePeBOAUTb Ha CBOW A3bIKM HaLly
Hay4YHO-TEXHWUYECKYIO NUTEpaTypy, 3aCTaBUIO UX NepekpanBaTb
no Hawvm obpasuamM CBOM LLKOSbHbIE U BY30BCKME NPOrpaMmbl,
3acTaBUIO WX [OrOHATb... W oHM porHanu. W neperHanu.
Tenepb Haw Yepen OOroHsATb. Hy, 4To e - goroHum. Ecnn He

6ynem 3abbiBatb, 4To 50 neT Hasag Mol Gbinv nepebimu. B. T'.
Cypaus/I"’AUIL, Mocksa

BeposaTHocTb nageHusa Anocuca
Ha 3emMso ymeHbLueHa B 90 pa3

3HauNTENBHO  YMEHblleHa  BEpPOSITHOCTb  CTOJIKHOBEHWS
actepovpaa Anocdunc-99942 c¢ 3emnen B 2039 rogy. Csowu
pesynbTaTbl y4yeHble JOroxaT Ha cbesfe AMepuKaHCKOro
acTpOHOMMYECKOro o6LLEecTBa, a KpaTkoe U3roxeHue Aoknaaa
npuBoamTca Ha cante NASA. B pamkax wuccnegoBaHus
aCTPOHOMbI MCMOMb30Banu AaHHble, CObpaHHbIe Terneckonamu
Ha [aBanckux octpoBax, B [lyapto-Puko u ApusoHe. B
pesynbTate ypganocb 6Goree TOYHO BbLIMUCIIUTL TPAEKTOPUIO
OBWXKEHMS KOCMWMYECKOro Tena, W, cregoBaTenbHo, 0Oonee
TOYHO OUEHUTb BEpPOATHOCTb CTOMKHOBEHUst Anodwmca c
3emnen. Mo cnoBam uccnegosateneun, Tenepb 3TO BenuynHa
He npesocxoguT 1 k 4000000 (npexHee 3HayeHWe COCTaBMSNO
1 k 45000). Anocpmc 6bin oTkpbIT B 2004 rogy v cpasy npuBrek
BHUMaHune obulectBeHHocTU. CornacHo nepBbIM pacyeTam,
BEPOSATHOCTb CTOSIKHOBEHMS 3TOro actepovga ¢ 3emnen B 2029
rogy coctaensna 27 k 1000. No3xe, ogHaKo, BbIACHUIOCh, YTO
13 anpens 2029 roga Anoduc npongeT Ha pacctosHun 30-40
TbiCAY KuromeTpoB OT 3emnu. [locne aToro cobnwkeHus
TpaekTopusi HebecHOro Tena U3MeHUTCs Takum 06pasom, YTo B
2036 rogy npousonaeT MOBTOPHOE COnuxeHWe C Halen
nnaHeTon. Ewwe opgHo "paHaeBy" ¢ Anoducom coctontcs B 2068
rofly, BEpOSITHOCTb CTOJIKHOBEHUS C 3eMIel BO BpeMsi KOTOPOro
- npumepHo 3 k 1000000. YuyeHble oTMeYaloT, YTO AanbHenlee
YTOYHEHVE TPaeKTOpUN CKopee BCero NpuBeAET K YMEHbLLIEHWIO
aToMn BeposATHOCTU. [uameTp Anocuca coctaBnsieT okono 350
MeTpoB. TekcT ¢ canTa http://news.cosmoport.com

lNodbopka Hosocmeli ocyujecmernieHa MO0 Mamepuanam C
calimos  http://grani.ru (¢ = nw0be3Ho20  paspeweHus
http://grani.ru u asmopa Hosocmeli Makcuma Bopucoea) , a
makxe http://astronet.ru u http://elementy.ru

Heboceod Ne 10, 2009 200 6




e = e e o e = e e

CornHeyvyHas cuctema |

T T I |

BYJ'IKOI-IbI KOCMUuYeckme U 3emHbie

Bepmmna Bynkana Kunnmanmpkapo — caMoil BBICOKOH ropsl AQpukm.
Beunsle cHera Ha BeicoTe 5895 MeTpoB, XOTS 0 9KBATOpa OT ByJIKaHA
BCEro 300 KM. N3obpaxenue
http://www.vub.ac.be/BIBLIO/nieuwenhuysen/photos/tanzania/kilima
njaro--1999.jpg

1. MHO2OonUKUe 8ynKaHbI

2. OzHedblwawasi cnymHuya lonumepa
3. A3omHble 2etizepbl TpumoHa

4. CHexHbIe ecriosioxu Had dHyesradom

5. MNopsivue 2opbI Hawel nnaHemsbl

6. Momoku packaneHHoU coO0bl

7. Tennas 2psi3b u3 2nyb6uH 3emnu

8. BoOsiHasi «n1aea» nec4aHbIX 8yJIKaHO8
9. [lpesHue 8ynkaHbI 8He 3emMnu

1.
MHoronukue ByJiKaHbl

B HacTosiliee Bpems BynkaHu4eckasl OesTernbHOCTb
NPOVNCXOAUT Wb HAa HECKONbKMX MnaHeTax W CrnyTHUKax
CoOrnHeyHoM CUCTEMbI, XOTS Ha PaHHWUX 3Tanax reonormyeckomn
MUCTOPMM OHa Oblna BecbMa akTUBHOM Ha MHOMMX MraHeTHbIX
Tenax. [eicTBylowne BynkaHbl Ha 3emMne M B KOCMOCE He
MOXO0XKW ApYr Ha Apyra, OHU BbIHOCAT U3 rNyOuH Ha MOBEPXHOCTb
nnaHeT BeLECTBa, pasuTENlbHO  OTMMYalLIMECS  CBOUM
COCTaBOM — packareHHyl 6asanbToByl NnaBy, XUOKYIO cepy,
razoobpasHble a3oT U MeTaH, KpUCTansbl BOAHOIO UHES, Xronbs
CEPHUCTOrO «CHEera», W [axe Takue, kasanocb Obl coBcem
«HEeBYIKaHuW4eckme» MaTepuanbl, Kak OObIKHOBEHHbIN NEeCcoK
WINN XKe pacnnaB KanbLMHUPOBaHHOWM Coabl.

3a npegenamu 3emMnu  COBPEMEHHbIA  aKTUBHbIV
BynkaHusm Habniopaetcs Ha cnyTHuke HOnutepa WMo, Ha

cnyTHuke CaTtypHa OHuenage u Ha cnyTHuke HentyHa TputoHe.
CuutaeTcs, 4TO AeNCTBYlOLME BYNKaHbl MOTYT ObiTb Takke Ha
BeHepe u Ha cnyTHuke CatypHa TuTaHe, HO OKOHYaTerlbHO
noATBEPANTE WNW OMNPOBEPrHYTb 3TO CMOryT Nuwb Oyaylive
ncecneaoBaHus.

BasanbToBbIN  BynkaHuaMm  Obln B MPOLUSIOM
XapakTepeH Ansa Bcex MnaHeTHbIX Ten 3eMHOW rpynnbl — 3emnu,
BeHepbl, Mapca, Mepkypusi n JlyHbl, HO NPOSBNSINCA OH Ha
Kaxgom w3 nnaHeT no-pasHoMy. B HacTosiwee akTuBHas
BYNKaHMYecKas [eATenbHOCTb HW Ha OOHON W3 3TUX MNaHeT,
Kpome 3emnu, HemsBecTHa. Becbma BeposiTHO ee Hanunyve
nuwb Ha BeHepe.

2.
OrHegblwawasa cnytHuua lOnurepa

[MepBble aKkTuBHble BYynKaHbl BHe 3emnu Obinu
obHapyxeHbl Ha WMo, ogHOM K3 4YeTblpex KpynHbIX, Tak
HasblBaeMbIX ranuneeBbiX CnyTHUKOB tOnuTepa. 3TW CcnyTHUKK
OTKpPbIST UTanbsiHCKMI acTpoHoM Manuneo Manunen ewe B 1610
rogy. BynkaHbl xe yaanocb pasmsgeTb Mulb NOYTU YeTbipe
Beka cnycta — B 1979 rogy. Ha aTtot pas nosesno JlvHpae
Mopabuto, uHxeHepy JlabopaTopun peakTUBHOTO ABWXEHUS
HACA, pacnonoxeHHon B KanudopHun. BbinonHAS pyTUHHYIO
npouenypy no obpabotke CHUMKOB M0, TOMBKO YTO MOMYyYEHHbIX
C aBTOMaTM4ecKkoi cTaHuum «Bosimkep-1», oHa coBepLUeHHO
HEOXWAAHHO BrEPBblE HalMa [eNCcTBYKLIME ByfKaHbl B
KocMoce — cpasy gsal OTo 3HauuTenbHOe HayyHoe OTKpbITME
npousowrno BronHe OyAaHuW4HO. Ha ogHom w3 cHumkoB Mo
obBHapyxurnock cepoe rpnboobpasHoe NSTHO C pachmbiBYaTHIMU
rpaHvMuaMu,  KOTOpoe  Hapylano  JIMHWIO — TOPU3OHTa,
n300paxaBLUylOCA Ha OCTamnbHbIX CHUMKax O4YeHb YeTKOW
CBETNOW rpaHuLeit Ha cdoHe TeMHoro Heba. MoxeT BbiTb 3TO
nedekt cbeMkn? BHuMaTenbHO npucmoTpeBWwUCb, JlMHAa
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yBUAena Ha TOM e CHMMKe elle OJHO Cepoe NSATHO, Ha 3ToT
pa3 yxXe Ha rpaHuiUe OCBELUEeHHOW M 3aTeHEeHHOW 4vacTen
CryTHUKa — Kak OyATo orpoMHasi ropa «Bbinupana» ¢ AHEBHOWN
CTOpOHbl Mo Ha HOYHyl. 3T obpasoBaHUs MOXHO Obino Obl
npuHATbL 3a obnaka, Ho Ans WMo Takoe npeanonoxeHwe He
NoAXoauT — Bedb TaM HET aTmocdepbl.

10 Plume Discovery Image Calvin J. Hamilto

IlepBblii CHUMOK, Ha KOTOPOM OBUTH OOHApy)XCHBI ACHCTBYIOIINC
ByJKaHbl Ha Mo. @oto co cranuuu «Bosmkep-1» 8 mapra 1979 ropa.
CreBa, Ha ¢oHe HeOa — ra3oBblid BbIOpoC W3 ByikaHa llene; sipxoe
ISITHBIIIKO Ha TeMHOH dwacth Mo — BeIOpoc u3 BynkaHa JIOKH.
W3obpaxenue http://www.solarviews.com/cap/jup/ioplumedisc.htm

Pasragky Hawnu, korga nocne npocmoTpa 6onbLuoro
KONMUYEeCcTBa CHMMKOB OBHApYXWMK eLle HECKONbKO MOA0GHbIX
HeyeTkux nsATeH. HaHecs vx Ha KkapTy, yBMAENMW, 4TO BCEro
TaknMx NATEH OEBSATb M PACMONOXeHbl OHW Kak pa3 Hag sipKMMU
OpaHXeBbIMW Kpyramu Ha NMOBEPXHOCTU cnyTHUKa. Ctano sicHo,
4YTO 3TU «rPUBLI-30HTUKM» BbicoTON A0 300 kM npeacTaBnsitoT
cobon rasoBble (POHTaHbI, wucxoaswme w3 Hegp Mo.
BbIGpolueHHOe BeLLEeCTBO 3aTeM ocedaeT Ha MOBEPXHOCTb,
obpa3ys spkoe OpaHXeBOe rano BOKPYr BYIKaHUYECKOro
xepna. MNepBble ABa ByrnkaHa Hassanu [lene u Jlokn B 4yecTb
raBancko ©OrMHM ByNKaHOB W CKaHAMHaBckoro 6ora orHs,
MOCKOMNbKy B acCTPOHOMWUM TPaAMLMOHHO WCMOSb3YT UMEHa
MUONOrNYECKUX NMEPCOHAXKEN.

Jmamerpsl kpynHeiinreil mianets: ConHedHol cucteMsl — KOmurepa u
Haiuel 3emiu paszianyarores B 11 pa3, a tuaMerpbl ux cryTHUKoB Mo u
Jlynsl mout oxmHakoBble. ['maBHOe oTnmume — Ha 1o MHOXECTBO
JIEUCTBYIONIMX BYIKaHOB, a Ha JlyHe reomormueckas akTUBHOCTB
JTaBHO HPEKPaTUIIAC. H3o0paxenue
http://www.solarviews.com/cap/misc/earthjup.htm

Hanbonee nogpobHble uccnepoBaHuns BynkaHoB Mo
BbIMOMHUIIA  aMepuKaHckasi  aBToMaTu4veckasi cTaHuus
«lanuneo», kotopas Gbina NnepBbIM NCKYCCTBEHHBIM CMYTHUKOM
Onutepa ¢ 1995 no 2003 rogbl. OgHaxab!l el gaxe yaanoch
nponeteTb BHYTpW ras3oBoro oHTaHa BbicoTom 500 km —
Bblbpoca u3 BynkaHa Top, Ha3BaHHOIO UMEeHeM CKaHAMHaBCKOro
bora-rpomoBepxua. [pemaswuin po 2001 roga BymnKaH
HEOXWAAHHO NpOCHyncs,, W cTaHuust «lFanuneo» cmorna
BbIMOSTHUTb XMMWUYECKMI aHanu3 BeLlecTBa, HenocpeacTBEHHO
BO Bpemsi u3BepxeHus. Okasanocb, 4TO 3TO — MHEN CEPHUCTOrO
rasa (guokcuga cepbl), COCTOSALNA N3 HAHOXOMNbLEB, BCEro Mo
15-20 monekyn SO, B kaxgom. Cpegn BynkaHoB Mo Becbma
npumeyaterneH [lpomeTeln, W3BEPXKEHWE KOTOPOro [AnuIochb
6ecnpepbiBHO 20 neT, HauuHas ¢ 1979 r. Bo Bcakom cnydae
npu  KaxgoM HabniogeHuM 3TOro  BynKaHa, Hag  HUM
NpOCTMPAarncs «30HTUK» ra3oBOro Bbibpoca. He nckro4eHo, 4To
OH MnpeacTaBnsieT coGON MOCTOSIHHO AEWCTBYHOLWMIA BYIIKaH,
KOTOPLIN aKTMBEH A0 cux nop. B rpedeckom mudhe Mpometen
noxutun y 60roe oroHb, 4Tobbl AaTb €ro MnoasM, a ero Teska Ha
Mo cTonb e HeyCTaHHO pa3faeT BYfIKaHUYECKUI Xap.

3

Beicota ¢ontana —
M3o6paxeHue

3

RS
W3zBepxenue Ha Mo, cuHsatoe "Bosmkepom-1".
CBBIIIE 160 KM.
http://ru.wikipedia.org/wiki/Mo_(cmyTHUK)

Bcero Ha Vo o6HapyxeHO HECKOMbKO COTEH aKTUBHbIX
BYNKaHOB, CpeAu KOTOPbIX €CTb KPYMHble, WHTEHCUMBHO
(POHTaHVpyoLLME 1 cOBCEM HEBONbLUNE, C pacKkarneHHo nasown
Ha OHe KpaTepoB. HW OAMH M3 HUX He MOXOX Ha 3eMHble
BYIKaHWYeCKne KOHyCbl — kpaTepbl Mo pacnonoxeHbl npsimo
nocpeau paBHUHHON
MeCTHOCTU nMbBo Ha
HEBBICOKUX  MOSIOrMX

BO3BbILLIEHHOCTSIX.
Hanbonbliee
KONM4yecTBo
OencTByOLWMNX
BynkaHoB Ha WMo
BblSIBMINa reonor
Posanu Jlonec,
ypoxeHka Bpasunuu,
paboTatowias B TON
xe JlabopaTopum
peakT1BHOIO
OBWXEHNS HACA,
roe 6binM OTKPLITHI
camble nepBsble
KoCcMuyeckune
BYIKaHbl. OHa
obHapyxuna 71
BynkaH ¥ 3a 3To

OOCTUXEHWE
BHeceHa B 2006 rogy
B «KHury pekoppos
MHHeca» kak 4YenoBeK, OTKPbIBLUMIA HamMbonbllee KONU4YecTBO
OENCTBYIOLLMX BYNIKAHOB — CTOSbKO HE OTKPbIBar HUKTO faxe Ha
3emne.

Ha WMo poBonbHO X0onoAHo, nockonbky ato HebecHoe
Tero pacnornoXeHo B NATb pa3 Aanblue ot ConHua, yem 3emns.
B Hanbonee Tennon, akeBaTopuanbHOW obnactu Temnepartypa
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W3menenus Ha noBepxHoctu Mo B pe3ynbTaTe U3BEpKEHUN BYJIKaHOB
Ilene (6onbiioe opamkeBoe Koiblo) U [TuiiaH (cepblil Kpyr crpasa).
H3obpaxenue
http://pirlwww.lIpl.arizona.edu/missions/Galileo/releases/7Oct_pillan.h
tml

He Gonee -50°C. Ha choHe TakoM XOnogHOW NOBEPXHOCTU
MMEETCsl MHOXECTBO TENblIX W [axe ropsiuMx Y4acTKoB C
Temnepatypoi ot 0 pgo +30°C, HarpeTbix B pesynbTate
BYNKaHM4YeCKONn pAeATenbHOCTM. B HekoTopbIx  KpaTepax
HabntofatTcs naBoBble 03epa ¢ Temnepatypoi +1100°C, uto
yKa3blBaeT Ha CUNMKaTHYIO NaBy, TO eCTb 3TO He YyucTas cepa, a
pacnnaeBneHHbIn KaMeHHbI MaTepuan, nofobHbI naeam Ha
3emne. Bcsi noeepxHocTb Mo nokpbiTa pasHOLBETHbIMU
NaBOBbIMY MOTOKaMW, MHOTME U3 KOTOPbIX OKpaLLEHbl B XXenTo-
opaHXeBble TOHa 6Gnarogaps MpuMecsM cepbl. OTU MOTOKU
MOryT pacTeKkaTbCsi Ha COTHU KUIOMETPOB, MOKpbIBasi HOBbIMU
OTNIOXEHUAMW 3HAUUTENbHbIE 0BnacTu.

Bcero Ha WMo obBHapyxeHo no kpanHen mepe 200
KpaTepoB-o3ep nonepeyHnkom 6Gonee 20 km. Ha Wo
pacnonoxeH n KpyrnHenLwum B
ConHeuHon cucteme aKTUBHbIV
naBoBbI NoTok. OH NpoTsiHyncs Ha 500
KM K CeBepy OT AeWCTBYHOLLEro ByrnkaHa
AmupaHm, KOTOPbLIA ~ HOCUT  UMS
rPY3NHCKOTO MMUPONornyeckoro reposi,
obyumBLuero mnogen [oObIBaTb OrOHb.
370T noTok B 50 pa3 AnvHHee camoro
60nbLLIOr0 aKTUBHOIO NAaBOBOrO MOTOKa
3emnn — u3 kpatepa Kunaysa Ha
[aBavickux ocTpoBax. [loTok Ha WMo
MecTamn umeeT benecbiii LUBET — 3TO
6onee xonogHble y4acTKM, Ha KOTOPbIX
ras, BblOpOLLEHHbIN BYIKaHOM
AmMupaHy, CKOHAEHCUpoOBarcs B
CEPHUCTLIV MHEN (KpucTanmbl Auokcuaa
cepbl).

Mpn wu3BepxeHusax Ha Wo
BblensieTcsi ropas3no bonblue aHepruu,
YeM Mpu BYIKAHWUYECKOW OeATenbHOCTH
Ha 3emne. OgvH nuwb BynkaH Jloku
saBnsieTcss Goree MOLIHbIM, 4eM Bce
3eMHble ByInKaHbl BMecTe. PacueTbl
nokasblBaloT, YTo Ha Mo 3a rog u3
BynkaHos Bblaensetcas B 100 pa3
Oonblue BellecTBa, YeM 3a TOT Xe
nepvos Ha 3emne. 3Toro OOCTATOYHO, YTOOLI MOKPbLITH BCHO
noBepxHoCTb Mo cnoem TonwmHon ot 1 MM 40 1 CM U CKpbITb
crnegpbl METEOPUTHBIX KpaTePOB BCErO 32 HECKONBbKO CTONETUN.

Mouemy xe Ha cpaBHUTENbHO HEGOSLLIOM CMyTHUKE
(avameTp Mo — 3130 kM, 3TO 4yTb MeHblue, 4em Yy JlyHbl)
nopaepXxuBaeTcs Takad OypHasi BynKaHMYeckas aKTUBHOCTb?
Pasragka kpoetcsi He B camoi Mo, a B ee cocefe tOnutepe —
KpynHenwen nnaHete COMHEYHON cCUCTEMbI. JOTOT IUraHT,
avameTp koToporo B 11 pa3 6onblue, YeM y Haweln 3emnu n B
40 pa3 6onble, Yyem y Mo, GykBanbHO AywuT Hebomnbluon
CMYTHUK B 0BBSATUAX CBOErO rpaBUTALMOHHOIO MOrsl, OKa3biBast
CTONb CUrbHOE MPWIMBHOE BO34ENCTBUE, YTO MoBEpPXHOCTb Mo

n3rmbaetca BBepx-BHU3 ¢ amnmutygon Ao 500 metpos. [Mpwu
3TOM TPEHUE BHYTPU FOPHbIX NMOPOZ Bbi3biBaeT HarpeB Heap Wo.
Mogo6HbIN Npouecc, HO ¢ ropa3go MeHbLUe MHTEHCUBHOCTLIO
NpoOUCXoauT 1 Ha 3emrne — 3TO NPUNMBLI U OTNIMBbLI B OKeaHax
noA, BNUSIHUEM FYHHOW rpaBuTaLmm.

Ha WMo 3a cyeT Tako CWMIbHOM MNPUIIMBHOM
nedopmauum BblOenseTca  3Heprus, pacnnaensioLas
BELLIECTBO B €€ Heapax [0 XUAKOro cocTosiHus. CuntaeTcsi, 4To
pacnnae HauyMHaeTcs yxe Ha rnybuHe 20 KM OT NOBEPXHOCTU U
BO3MOXHO OXBaTblBaeT Bce Hegpa WMo go camoro ueHTpa.
Kpome Toro, Mo u pBa cnegywolumx ranuneeBblX CryTHUKa
HaXOOATCA Ha pPe30HaHCHbIX opbuTax: Kaxablh pas, Korga
laHumen penaeT ogvH 0OOpPOT BOKpYr nnaHeTbl, EBpona
nenaet ABa, a Mo — yeTbipe. OTOT pe3oHaHC Takke Bbi3biBaeT B
TBEPOOM Tene ChyTHWKOB MNpWUNvBbI, BedyluMe K pasorpeBy
Heap. KOnuTep cBOUM TAroTEHWEM perynspHO UckaxaeT popmy
Mo, a TaHmven wn EBpona BHOCAT CBOW Bknag B
3KCLEHTPUYHOCTL €ee opbuTbl, KM Bce 3TO ycunmueaet
BYTNKaHNYECKYIO aKTUBHOCTb.

Kpynueiimmii  aktuBHBIA 1aBoBbId MoTOK B CoOJHEYHOH cucreme
(TeMHas 1oJ10ca B LIGHTPE CHUMKA) IPOCTHpaeTCs 1o noBepxHoctH Mo
Ha 500 kM K ceBepy OT ByIKaHa AMHPaHH, KOTOPHI HOCHT HMs
IPY3UHCKOr0 MU(OIOrHYECKOro repos, 00y4MBIIEro Jojeil 100bIBaTh
OroHb. DTOT NOTOK B 50 pa3 IIMHHEE camMoro OOJBIIOrO aKTHBHOTO
JIaBOBOrO TOTOKa 3eMiaM — U3 Kparepa Kumayra ma I'aBalickmx
ocTpoBax. bemecble  y4acTKM  TIOKPBITBI ~ CEPHUCTBIM  HHEEM
(KpHCTa/TaMH  JJMOKCHJA CEpbl) B pe3y/lbTaTe KOHJCHCALMM Ha
XOJIOMHOHW MOBEPXHOCTH Ta3a, BBHIOPOIICHHOTO BYJIKAaHOM AMHpPAHH.
CnpaBa — J1Be Tropel BbICOTOH 8 u 4 KM. W3o0paxenue
http://pirlwww.lpl.arizona.edu/missions/Galileo/releases/6Mar_i24ams
kgic21.html
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Ha nosepxHocTb WMo Bo3BpallaeTcs He BCS cepa,
BblOpOLLEHHasi BBEpX rasoBbiMM (POHTAHAMM — HeEKOTOpble
YaCTUYKN Pa3rOHAITCA HACTOMbKO, YTO HaBcerga nokvaalT
rpaBMTaUMOHHOE MOfie CryTHMKA, OAHAKO OHWU OCTalTCA Ha
opbute Bokpyr KOnuTtepa. MarHuTHOe none nnaHeTbl-riuraHTa
dopMupyeT M3 HUX TrUraHTckui Oybnmuk — Tak HasbiBaembii
nnasMeHHbIn Top Mo — oxeatbiBatowuii KOnutep BAONb Bcen
opbutbl aToro cnytHuka. [losTomy WMo paBuxeTcs BOKpYr
OnuTepa, HaxodsCb BHYTPU HEBUAMMOrO TOJSICTOTO KONbLa,
COCTOSILLErO M3 ANEKTPUYECKMN 3apsKeHHbIX CEPHUCTBIX YacTULl.

3.
A30THbIe rensepbl TpuToHa

Hanbonee ypaneHHass oT ConHua BynkaHuyeckas
aKTMBHOCTb MNpOUCXOAMT Ha TpuUTOHe — KpynHenwem u3
cnyTHukoB HentyHa. dnametp TputoHa 2700 kM, TO €CTb NuLb
% pmnameTpa Hawew JlyHbl. OH pacnonoxeH B 30 pa3 ganblue
ot ConHua, 4yem 3emns, NO3ITOMY AOCTOBEPHble CBeAEeHUS O
HEeM MOSIBUNUCL CpaBHUTENbHO HeaaBHo — B 1989 roay, korga
Tyna pobpanace aBToMaTuMveckass craHuus «Bosgxkep-2»,
BrepBble cAenasllas NOAPOOHbIE CHWMKM 3TOro ChyTHUKA.
[MaBHOM HEOXMOAHHOCTbIO, KOTOpYyl npenogHec TpPUTOH,
oKasarnacb €ero COBpPeMeHHas ByrKaHu4eckas OesTenbHOCTb.
Cronb aaneko ot ConHua MOXHO ObINo 0XuaaTh COBEPLUEHHO
3amMep3Lunin, MepTBbii MUP, OPEBHSII NMOBEPXHOCTb KOTOPOro
Chnowb MNOKpbITa Kpatepamu OT yaapoB MeTeoputoB. BmecTo
3TOro okasarnocb, Y4To Gonblias YacTb TpUTOHa npeacTaBnsieT
coboli cpaBHUTENBHO MOMOAY NOBEPXHOCTb, a KpaTepbl, ecru
OHM  KOrga-To M ObiNKW, HA4yMCTO  CTepPTbl  ApYrvMM
reonorM4eckumm npoteccamu, [ecTBOBaBLUNMN

CpaBHUTENbHO HeQaBHO.

A30THbIE Teii3epbl BecbMa akTHBHBI Ha TpuToHe, cyTHuke HenrtyHa.
TeMHbIE YrIEeBOJOPOIHBIC COCAMHECHHMS, BBIOPOLICHHBIC UMH H3-TIOA
CJIOST a30THOTO JIb/Ia, OCEIIM Ha [IOBEPXHOCTH F0XKHOM obnactu TpuroHa
B BUAE YMUIMHEHHbIX maTeH. Porto «Bosmkepa-2». H3o0paxkenue
http://photojournal.jpl.nasa.gov/catalog/?IDNumber=pia00340

Oo noneta «Bosimkepa» HUKTO pJaxe W He
npegnonararn, YTo Ha 3TOM HeGOMbLIOM U XONOAHOM CNyTHUKE
BO3MOXHa COBpeMeHHasi ByfkaHM4yeckasi akTUBHOCTb. Ternepb
ee OOBACHSAT HEOObIYHBIM XMMUYECKMM COCTaBOM TpUTOHA.
310 oAMH ©3 cambiXx XOnoAHbiX 0O0bekToB B ConHe4vHoun
cucteMe — TemnepaTypa TaM 4pe3BblHaWHO HU3Kas, OKOMo —
240°C. NMoaTomy nea 1 UHEN, NOKPbIBaOLLME €ro NOBEPXHOCTb,
COCTOAT M3 TBepaoro asoTa. B crorb XOonogHbIX ycroBusix
BYINKaHM3M MMeeT BeCbMa 3K30TUYECKyto npupoay. Ha cHumMkax
6bINn 0BHapyXeHbI ra3oBble re3epbl — TEMHblE CTONObLI a30Ta,
naywme CTporo BepTMKanbHO A0 BbICOTbI 8 KM, rae noa
[EeNCTBMEM BeTpa OHU pPEe3KO HAKIOHATCS napanfenbHo
NOBEPXHOCTM TPUTOHA U BbITAMMBAIOTCS B «XBOCTbI» AIMHON A0
150 kM. OBHapyXeHo AecsiTb AeNCTBYHOLLMX re3epoB.

AKTUBHOCTb rasoBblXx  rensepos BbI3bIBAETCA
CONHEYHbIM HarpeBoOM, MPUBOASALUM K MaBMEHUO a30THOro
nbAa Ha HeKoTopow rmybuHe, rae NPUCYTCTBYIOT TakkKe BOAHbIN
nef W MeTaHOoBble COeAVHEHWs, VMENLIMe TeMHbIA LBET.
Hebonbluoro [gaBneHus rasoBOW CMECH, BO3HMKaOLWENn B
rmybuHHOM croe npv ero HarpeBe, OKa3blBAeTCS BMOMHe
[OCTaTO4HO, 4TODOblI BbIOPOCUTL ra3oBbIi )OHTAH BLICOKO B
paspexeHHyto atmoccepy TputoHa (gaBneHue B Hew B 60 000
pa3 MeHblLe, YeM Ha NOBEPXHOCTM 3emnn).

Cnabbii  BeTep, [AylWMA B BepxHeM  crioe
aTMocdepsbl, YHOCUT BbIOPOLLEHHbIN MaTepuar, OKpPaLLEHHbIN B
TEMHbI LUBET MPUMECHbI0 MEeTaHOBbIX COEAVHEHWN, Ha COTHU
KANOMETpOB B  CTOpPOHy. [locTeneHHO 3TOT  MaTtepuvan
ocaxJaeTcsl Ha NoyTu BGEenoCHEXHY MOBEPXHOCTb TpUTOHA,
obpa3yss Ha Hel TEMHyl TMOriocy C «pasMbITbIMU» KPasMU.
TakMMu nonocamu MOKpbITa BCH HOXKHas 4acTb TpuUTOHa,

3acHATas «Bosimxepom-2», yTo ykasblBaeT Ha
MHOFOYMCNEHHOCTb a30THLIX FrEN3epoB.

CHeXHble BCNonoxXu Hag JHuenagom

Mmsi cTtopykoro ruraHta 3Huenaga nonyqun B CBOe
BpemMs  oAuMH M3 cnyTHukoB  CaTypHa. CornacHo
OpeBHerpeyecko  MudonormuM, 3TOT  TUraHT  npuaaBneH
ByNnkaHoOM 3THa Ha cpeaM3eMHOMOPCKOM ocTpoBe Cuumnus,
rae OH BOpOYaeTCs B Heapax ropbl, Bbi3blBas 3eMNeTpsceHns n
BynkaHuyeckne masepxeHuns. [ns cnyTtHuka CaTtypHa 3aTto ums
OKas3anocb MNPOPOYECKMM, TMOCKOMbKY Kak pa3 Ha [aHHOM
cnyTHWKe Obina BbisiBNieHa AOBOMbHO OypHas BynkaHMYeckas
aKTUBHOCTb. OJHUenap cTan 4eTBepTbiM HebecHbiM Tenom
nocne 3emnu, Mo wn TputoHa, HaA KOTOPOM HaLIN
AencTByloliMe BynKaHbl. [1poM30LWIIO 3TO COBCEM HeAAaBHO,
XOTSl NOA03PEHNS BO3HWKIN MOYTM 3a YeTBepTb Beka Ao 3TOro,
koraa B 1981 rogy OHuenan 6bin BnepBble AeTarnbHO 3acHST C
bopTa aBTOMaTU4ECKON CTaHUuM «Bosmkep-2».

Oka3sarnocb, 4YTo NMOBEepPXHOCTb JHLUenaaa — Hanbonee
cBeTnasi cpedu BCeX MMaHeT W CMNyTHUKOB, OHa OTpaxaeT
NpaKkTU4YeCcKkn BeCb NagaloLlmnii Ha Hee CBEeT, TO eCTb BbIrMAauT
Oenee cBexeBbiNnaBlIero cHera. Ha 9ToM  ocHoBaHWK
rnocunTanu, 4YTO BECb CMYTHWK MOKPbIT YMCTENWMM NbOOM,
npu4yemM MOCTOSIHHO — OBHOBRAOWMMCH. Tak  3apoaunochb
npeanonioXeHne o0 TOM, YTO MOBEPXHOCTb JHuenaaa Bpems oT
BPEMEHW MEPEKPLIBAETCS CBEXMMW OTMOXEHUSIMW CHera wunu
nbja. Takoe BO3MOXHO Wb NyTeM BbIOpOCa KaKoro-To
BellecTBa W3 Heap, MNOCKOMbKY aTtMocdepbl y  3Toro
HeborbLUIOro CnyTHWKa HeT, Bedb ero guameTp Bcero nuwb 500
KM (B 7 pa3 MeHbwe, yeMm Yy JlyHbl) U yaepxaTb rasoByio
060mnoyky BOkpyr cebsi oH He MoxeT. Ha noBepxHocTu 3emnu
nonepevHuK SHUenaga ynoxurcs kak pa3 mexay Mockson u
Benuknm Hosropogom, CylwecTBEHHO, Ha CTO C  JIMLIHUM
KUIOMeTpoB, He AoTsHYB Ao CaHkT-lNeTepbypra.

OHuenap Haxogutcs B 10 pa3 ganbwe ot ConHua,
Yem 3emns, MNO3TOMY Tam BeCbMa XOMOAHO — CpeaHss
Temnepartypa ero noepxHoctn — 200°C. HecmoTps Ha cTonb
CUIbHBIN XOMNoA, Ha 3TOM CNyTHUKE OblOT BOAsHbIE (DOHTaHbI.
Bpemsa oT BpemeHW OHM BbIpbIBAOTCA M3 Heap JHuenaga Ha
BbicoTy A0 500 kM (4TO paBHO AuameTpy 3Toro cnyTHukal)
yepe3 MpPOTSKEHHblE TpewuHbl  rny6uHo 300 MeTpos,
pacnonoXeHHble B palioHe toxHOro nontoca. CKopocTb CTpyW
pocturaet 60 mMeTpoB B cekyHOy — 6onee 200 kuromeTpoB B
Yac. 3T NSATb TpeluH B NeAsHOM naHuvpe, TemnepaTypa
BAOMb KOTOPbIX HAa HECKONbKO rpajycoB Tennee, 4Yem Ha
OKPYXXalOLMX PaBHWHAX, MNONy4YMny MPO3BULLE «TUrPOBbIE
ronockl», NOCKOSbKY MAYT NPUMEPHO NapannensHo Apyr Apyry.
TemnepaTypa B panioHe TPeLLUH, XOTS WU [AOBOMbHO XONoAHas
(okono — 130°C), Ho Bce xe Ha 70° Tennee, 4emM MOBEPXHOCTH
3Huenaga B Lenom.

BnepBble BbIGpOCHI BellecTBa Hag JHuenaaom 6binm
cchoTorpacupoBaHbl €BpOMNencKo-aMepuKkaHCKom
aBToMaTuyeckon ctaHuuen «KaccuHm» B 2005 rogy. Ota
CTaHUMSI  ABNSETCH NepBblM  WCKYCCTBEHHBIM  CMYTHUKOM
CaTypHa. [BuWrascb noO CWNbHO BbITAHYTON OpbuTE BOKPYr
nnaHeTbl-TUraHTa, oHa Bpemsi OT BPEMEHW nporeTaeT psaom ¢
OOHMUM U3 €ero MHOMOYUCIEHHbIX CMYTHWKOB, MOCMe 4ero
nepegaeT no paguo Ha 3eMnto nx nogpobHele oTorpadmm. B
mone 2005 roga ctaHumsa «KaccuHmy» npowna Ha BbicoTe 175
KM Hag rMoBEepXHOCTbIO JHuUenaga npsMo Yepe3d obnako
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BblIOpOLLEHHOrO BellecTBa W MpoBena W3MEpeHus  ero
napaMmeTpoB pasnuyHbiMuM npubopamu. Bbino ycTtaHoBnEHO
HanmMune napoB BOAbl W MeMbYaMLMX KpUCTanmoB rnbAaa.
Xumuuecknii coctaB Bblibpoca okasarncs TakoB: 91% — BoasHoN
nap, 4% — asot, 3% — yrnekucnoii ra3, 1% — metaH n 1% —
aueTUneH 1 NponaH.

BrepBble  BylkaHWM4YecKas ~aKTUBHOCTh Ha  OHIenajge  Obuia
obHapyxera B 2005 romy mo CHHMKaM C aBTOMATHYECKOH CTaHITHU
«Kaccuan». Ha ¢oHe KOCMHYECKOIT TBMBI SIPKO CHSIIOT B COJHEYHOM
cBeTe (OHTaHBI W3 BOASHOIO Iapa M MENbYAMIINX JICISHBIX
KPHUCTAJUINKOB (BOAHOTO HHEs) HaJ IOXKHBIM IIONIOCOM OHIeNIana.
Cpa3y HECKOIbKO CTPYH BBIPBIBAIOTCS U3 TPELIMH B paiioHE I03KHOTO
nojroca DHIENIaa. N3obpaxenue
http://photojournal.jpl.nasa.gov/catalog/?IDNumber=PIA07758

CpegHui pasmep 4acTuyek, U3 KOTOpbIX COCTOAT
«(pOHTaHbI» Hag HXKHbIM noftocoM JHuenaga — 10 MUKPOH.
OTO KpOLUEYHble KPUCTamnmnunKyu BOAHOTO MHES, 3acTbIBLUEro npu
Bblbpoce BOAbl M3 HeAp B XONOAHOE  KOCMU4YEecKoe
npocTpaHcTBO. bonee kpynHble U3 HNUX NafgalT Ha MOBEPXHOCTb
OHuenaga, NOCTOSHHO OOHOBMAS ee, MO3TOMY 3TOT CHyTHUKA
ypesBbl4aiHO  cBeTnbIA. Haubonee Menkue  YacTuuky,
pasmepoM B 3 MWUKPOHa WM MeHblUe, HaBcerga ocTalTcsd B
KocMoce, pacnpefenssicb BAonb opbutbl OHuenaga. Oxwu
ob6pa3sylT camoe BHellHee M3 korey CaTypHa, Ha3blBaeMoe
konbuoMm E. 370 oveHb cnabo 3ameTHOe KOmnbLO, XOTS OHO U
Hambornee LIMPOKOe, MpocTUpatoLLeecs Ha 1 MITH. KM.

C ymameHHeM OT IOBEPXHOCTH OHIENaa KOJNHYECTBO YaCTHI[ B
BOJHBIX Treii3epax yOBIBaeT — pacKpacka CHHMKAa IOKa3bIBaeT
pa3iu4us B HACBHIIICHHOCTH BBIOPOCOB JICASHBIMU KPUCTAJUTHKAMH.
HWzobpaxenue http://photojournal.jpl.nasa.gov/catalog/PIA07759

OTKpbITUE Te0NorM4eckor akTUBHOCTM Ha JHuenage
03a[aynno NnaHeTororoB, MOCKOMbKY 3TOT CMYTHWK CMLLKOM
Man, 4Tobbl COXpaHsTb BHYTpU cebsi pasorpeTble Heapa.

MCTOYHMK  3Heprum  ans  nogfepXaHus  reosniormvyeckomn
aKTUBHOCTM Ha 3TOM HeOOMbLUOM CryTHWKE OCTaeTcsl Moka
3aragkon. [Mpegnonaraetcsi, YTO CUIbHOE T[PaBUTALMOHHOE
BO3JeNcTBne oT ruraHtckoro CaTypHa, a Takke OT COCEeAHMX
bonee KpynHbIX, 4YeM OHuUenaf, CMYTHUKOB MPUBOAUT K
NMPURUBHOWM «packavke» W HarpeBy ero Heap. OaHaKo HEACHO,
noyemy pasorpeBy MNoOABepraeTcs MMeEHHO obnacTb BOKpPYr
IOXXHOro Montoca, kotopasi B Lenom Ha 10° Tennee, Yem panoHbI
BOMM3un akBaTopa JHuenaaa, a y3kve y4acTku BOOMb «TUIPOBbIX
noroc» Tennee ewe Ha 20°. HedAcHo Takke, novyemy He
NoABEpXXeH TakoMy pa3orpeBY PaCMONIOKEHHbIN eLle Grvke k
CaTtypHy cnyTHUK Mumac, guameTtp kotoporo 400 kM, 4TO NnLb
HEMHOro MeHbLUe, YeM y QHUenaaa.

BbiGpockl  Boabl M3 Hexp DHUenaja  B3aMMOJCHCTBYIOT ¢
marHuTocdepoit CaTypHa, WCKPHBIISS CHJIOBBIC JHHHA MarHUTHOTO
noist http://photojournal.jpl.nasa.gov/catalog/?IDNumber=PI1A06430

HekoTopble nccnegoBatenu cpaBHMBaKOT JOHUenas ¢
rMraHTCKo KOMeTOW, BblbpachiBatoLlel nopumMu BeLLecTBa,
KOTOpoe paccevBaeTcs B npocTpaHcTBe. [lpaBga, ecTb
Oonbluas pasHMU@ B MWCTOYHWKAX 3HEprMM — y KOMeT 3TO
BHelWwHun HarpeB ConHuem, a y 3Huenaga npovcxoout
pasorpeB BellecTBa B Hedpax caMoro cryTHuka. Bbibpochl
BOASHbIX (DOHTAHOB HAMOMWHAKT B OMNpPeAerieHHON CTemneHu
[esaTenbHOCTb ren3epoB Ha 3emMne C TOW NMULLb pa3HULEN, YTO Y
3eMHbIX aHaroroB TemnepaTtypa BecbMa BbiCOKasi, a rensepbl
OHuenaga — xonogHble, pasbpacbiBatolne KpucTanivkm noaa.
MpegnonaraT [daxe, YTO STOT CUSIOWUMIA  BGEMNOCHEXHbIV
XOMNOAHLIA  MUP MOXeT npeacTaBnste coboit  Haubonee
BEPOSATHOE npubexuie ans xu3Hu Bo Bcell ConHeyHon
cucteme 3a npegenamu 3emnu. [Ons cywecTtBoBaHus Ha
OHuenaae xuakon Boabl TpebyeTcs, YTOObI BHYTPY HETO KakuM-
To o06pasom npoucxoguno BblaeneHne Tenna. Haubonee
BEPOSITHBIM UCTOYHMKOM TemMna CYUMTAETCS MPUMUBHBIA Harpes.
lMpaBga, B QaHHOM cny4vae rpaBuUTaLMOHHOE BO34eNcTBue
NPOUCXOOUT HEe TOMbKO CO CTOPOHbI NMaHeTbl, HO W OT
HECKOMbKUX KPYMHbIX CMAYTHUKOB, Ybe BIrMSIHUE MNPUBOAUT K
pacTsrmBaHuO Kopbl OHUenaga To B OAHY, TO B [Apyryto
CTOPOHY, Bbl3blBasi TPEHWE MOPOA B €ro HeApax, Npyu KOTOPOM U
BblaensieTcs Tenso.

5.
[opsiuve ropbl HawWewn nNnaHeTbl

Ha 3emne BynkaHW3m u marmatuyveckve npouecchl
urpanum 6Gonbluytlo porb B TEYEHUE BCEW EONOrM4eckom
mctopun. OHM He 3aTuxnmM OO0 cux nop. [na naeB Ha Hawen
nnaHeTe XapakTepHO CPaBHUTEMbHO BbLICOKOE CoAepXaHue
NeTy4Ynx COeAMHEHW, Npexae BCero BoAbl, YTO NpuaaeT aTum
nasam Oonbllyld NOABEMHYIO cuiy, W B pesynbTaTe
OPMUPYIOTCA  BYNKGHUYECKME TOPbl 3HAYUTENBHOW BbLICOTHI.
Ecnm B Mmarme (pacnnase, elwe He Wu3NMBLUEMCS Ha
NMOBEPXHOCTb) COAEPXUTCA CBbile 2% NeTyunx BeLecTB, TO
NPOMCXOAAT W3BEPXEHUS B3PbLIBHOTO TWMa, MPU KOTOPbIX B
aTmocdepy BblbpacbiBaeTcst 6onbLuoe KONMNYecTBO
BYNKaHM4YecKoro nennma — MenkopasapobneHHoro pacnnasa
KameHHbIX nopogd. lMpu manom coaepxaHun neTyunx nasa u3
ByNnKaHa BbITEKAET CMOKOWHbIM 00Opa3oM M pacTekaeTcsi no
CKMOHaM BYMKaHa WHOrAa Ha 3HauuTeNlbHble PacCTOSIHUS.
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Cpean MarmMatu4eckux MopoA, BbIHOCKUMBIX BYySKaHaMu Ha
noBepxHocTb 3emnu nNpeobnagatoT 6a3anbTbl.

Volcano Hazards
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CrpoeHue ByJIKaHa U BUbl U3BepkeHuil. M300paxeHue
http://vulcan.wr.usgs.gov/Imgs/Gif/Hazards/volcano_hazards.gif

B HacTosillee BpemMsi Ha 3eMHOM LUape uMeeTcs
OKOMo 1500 gencTBylOWMX  BYNKaHOB. KpynHewwee

n3BepXXeHWe, crnefpbl KOTOPOro COXPaHUMUCh, NPOU3OLLINIO OKOMO
2,2 mnH. net Hasag B CeBepHon Amepuke, Ha MecTe, rae
ceifyac pacnonoxeH MennoycToHCKMIA HauMoHanbHbIA napk.
B3opBaBwwmiica BynkaH BbiOopocun B Bo3gyx 2500 kyb6. km
nenna, 4to B 600 pa3 npeBbillaeT CyMMapHbIA BbIGPOC BCEX
COBPEMEHHbIX BYIKaHOB 3a Lenbin roa!

P WS _
Oxono 7 ThIC. NeT Ha3al BepIIMHA BylkaHa Ma3ama Hocle OYeHb
CHJIBHOTO U3BEPXKEHHMS IIpocela MouTh Ha 1 kM, 00pa30BaB OTPOMHBII
Kpatep — Kaibaepy. Ceifyac 3TOT kpaTep 3aroHEeH 03epOM IITyOUHOI
608 M (camoe rimydokoe B CIIIA), BHyTpH KOTOPOTO BBIPOC €Ie OJHH
ByJIKaH CO CBOMM MaJeHBKHM KpaTepoM. O3epo amameTrpoM 9 kM
pacrosoxeHo Ha BeicoTe 1880 M HaJl ypOBHEM MOpsl B HALLMOHAJIBHOM
mapke «Kparep-Jleiitk» mHa 3amame CHIA (mTat Operon).
W3omupoBaHHOE OT pPEK U pPydIbEB, OHO IIOYTH HE COMNCPIKHT
OPraHMYECKOro BEIECTBA M TIIMHBI, TIO3TOMY €ro BOoJa — OJHA M3
caMBIX IIPO3PaYHbIX B MHpe.
http://www.photosight.ru/photo.php?photoid=996874 &ref=author

Mocne atoro B3pbiBa 06pa3oBancd rMraHTCKum
Kpatep anametpoM 60 km (B ABa pasa Gonblue nonepevHuka
Mocksbl). B aTom kpaTepe Ao cux nop npogorkaetcs cnabas
ByrKaHu4yeckas aKTUBHOCTb B BUAE 3HaMEHUTbIX
MennoycToHCKMX reii3epoB, BbIGPAcLIBAOLLNX U3 3EMHbIX Heap
ropsuyto Bogy v nap.

BonblMHCTBO  OENCTBYOWMX — BYNMKaHOB — 3emmu
pacnonoXxeHo no nepumeTpy Tuxoro okeaHa, obpasys Tak
Ha3blBaeMoe «OTHEHHOE KOSbLIO», OXBaTbiBatollee VHaoHesuto,
dununnunel, AnoHuto, Kamuatky, Ansicky, CeBepHyto 1 FOxHyto
Amepukn, Hosyio 3enaHgunio n paxe AHTapkTugy c ee
CKPOMHBIMW [IBYyMSi aKTWBHbIMW BYnKaHamu. EQWHCTBEHHbIN
MaTepuK, Ha KOTOPOM HeT [AeWCTBYIOLMUX BYNKaHOB —
ABcTpanusi.

BykBanbHO B LeHTpe Tuxoro okeaHa HaxoauTcs
KpyrnHelliee BYyNKaHMYeCKoe COOpYXXeHWe Ha 3eMHOM Luape —
octpoB [aBamn. Bbicota 3TOro BynkaHa 9 km, cuutass oOT
NOAHOXbS, PAaCMONIOKEHHOTO Ha AdHe Tuxoro  okeaHa.
Cnaraowe ero 6asanbToBble naBbl O4YeHb MOABWKHbI,
pacTekarTcsi Ha bonblune paccTosiHWs, NO3TOMY 06e BepPLUUHbI
aTtoro ByrnkaHa — MayHa-Kea u MayHa-Jloa (no-raBaWncku
«benas» n «AnnHHasa»), BbicoTa koTopbix 6bonee 4000 meTpoB
HaZ YPOBHEM OKeaHa, UMEKT BecbMa Mofiorne oYepTaHusl.
BynkaHbl Takoro Tuna HasblBalOT LMTOBBIMM — KX dopma
HanoMMHaeT MOMOXEHHbIN Ha 3eMI LWWT OPEeBHEro BOWHA.
CornacHo raaiicko Mudonorum GoruHs BynkaHoB [lene B
HacTosilllee BpeMs XUBET B [eNCTBylolleM ByrnkaHe MayHa-
Jloa. NoTok 6asanbToBOW NaBbl U3 kKpaTepa Knnayaa Ha ckrnoHe
3TOro ByrikaHa NoYTu NMOCTOSIHHO CTEKAET B OKeaH CO CKOPOCThLHO
no 50 km/4. ConpukocHoBeHME packaneHHon Bbiwe +1000° C
naBbl C BOOOW MPOWCXOAMT BeCbMa LIYMHO W MPUBOAUT K
obpasoBaHuMio o0b6nakoB napa. WmeHHo kpatep Kwunaysa
cunTaeTcs Mectom obwutanusi [ene. [pyron e BynKaH —
MayHa-Kea — ceityac «apemnet». HecMoTps Ha pacnonoxeHve
B Tponuyeckol obnactu, 06e BepLUNHbI HACTONBLKO BbICOKM, YTO
C HosbpA no mapT nokpbiTbl CcHeroM. CHexHas Lwarnka
OpeMriolero BynkaHa cuyuTaeTcs obutenbio GOrMHU CHeros
Monuaxy, koTopas conepHu4aeT ¢ orHeHHom lMene.

B EBpone umeeTcs nulb HECKONbKO BYNKaHOB Ha
UTanbsHCKMX U rpevecknx octpoBax CpeamsemMHOro Mops, a Ha
CcaMOM MaTepuKe pacnosioXeH Tonbko oavH Besysui. HemHoro,
He Oonee OBYyX AECSTKOB, aKTVMBHbIX BYrkaHoB U B Adpuke. A
BOT A3us nuavpyeT NO WX KOMMYecTBy, MpaBha, BcA ee
orHeAblllallas apmaga cocpefloToueHa He Ha MaTtepuke, a Ha
OoCTpoBax 3anagHonm 4acTu Tuxoro okeaHa. [lencTsyloluime
BynkaHbl CeBepHON AMEPUKN CKOHLEHTPUPOBaHbI Ha Anscke u
Ha LleHTpanbHOamMeprkaHCKOM nepeluenke, a BynkaHbl FOxHon
AmMepukM — B y3KoW noroce rop, obpamnstowmx TUXmum okeaH.

MHOXeCTBO AEWCTBYIOLMX BYNKAaHOB HaXOAUTCA Ha
ocTpoBax B ATnaHTudyeckom, MHaumckom n TuxoMm okeaHax.
BonbLUMHCTBO 13 TakMx OCTPOBOB MPeACTaBNsAOT cobol cBoero
paja KameHHble ancbeprm — Hag BOAHOW MOBEPXHOCTbHIO
BO3BbILIAETCH NULWb MeHbLUasi MX 4YacTb, a OCHOBHasi Macca
HaxoOMTCH B TOrlie OKeaHa, BeAb OHW YMNMPAKTCS CBOUM
OCHOBaHWeM B pacrofioxeHHoe Ha rnybrvHe B HECKOMbKO
KUITOMETPOB NOXeE OKeaHa.

MpumepHo 10% HaceneHuns 3emnu XuBeT B OMacHOn
Onun3ocTn oT AeWCTBYIOLWMX ByrkaHoB. Hanpumep, Bcero nuib
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B 30 «km ot [leTtponaBnoBcka-Kamyatckoro Haxoautcs
ABauvHckasi  comnka, KOTOpyl  HasblBalT  «JOMaLUHUM
BynkaHoM». A Be[lb 3TO OAWH 13 Hamboree aKTUBHbIX BYJIKaHOB
Kamyatkn. MouwHbeii B3pbiB 3000 neT Hasag YHUHTOXWUI
BEPLUMHY KPYMHOrO APEBHEr0 ByrikaHa, OCTaBMB Ha ero MecTe
OrPOMHBbIV KpaTep.

ABauuHCKas CONMKa — OJMH W3 Haubojee aKTHBHBIX BYJIKaHOB
KamuaTtku BosBblaercst Haj IlerponasnoBckom-Kamuarckum. Ota
ropa Haxoaurtcs Bcero jumb B 30 KM OT TOpoAa M €€ Ha3bIBalOT
«IoMamHUMY ByIKaHoM. http://www.spbkamchatka.ru/pic/033.jpg

BHyTpM aTOro kpaTepa BbIpOC HOBbIV BYIIKaHUYECKUI
KOHyCc — ABauumHckasa conka. Kamyaganbl cuuMTanu BynKaHbl
KUNULLAMU OTPOMHbBIX NOA3EMHbIX AyXOB ramynos. [biMoOK Hag
BYNKaHOM MOSBMANCS, KOrga ramyrbl XXapuiy Ha KOCTpe KUTOB
cebe Ha oben, a u3BepkKeHUss — Korga OHWM, noobenas,
BblbpacbiBany 4epe3 AbIMOXO4 OFHEHHbIE TONIOBELUKM OT
KocTpa. A yX Korga OHW HauuHanu nnsicaTb, TO MPOMCXOAMIIO
3emneTpsiceHme. Ha Kamuyatke pacnonoxeH n camblii BbICOKUM
nencTeyowmin BynkaH EBpasumn — KnioueBckoir. 1o oavH v3
Hambonee akTUBHbIX BynkaHoB 3emnu. Ero Beicota 4750 M Haa
ypOBHeM Mopsi, AvameTp kpaTtepa — 700 meTpoB. ObpasoBarcs
OH OKOMo 7 ThicAY NeT Hasafd. 3a nocnegHue Tpu Beka
n3Bepranca 6onee 50 pas. MocnegHee MOLLHOE M3BEPXEHME
6bino B 1994 rogy.

R L — - - W
KamuaTtka. Bynkan ABaumnckuil. Korma-to y Hero ObII orpOMHBII
OCTPOKOHEYHBIi KOHYC, KOTOpBIi B30pBalCs, a Ha JpPEBHEM
OCHOBAaHMH BBIPOC HOBBIH KOHYC, IOHMKE CTAPOTO.

W3zo6paxenue http:// www.photosight.ru/photos/1115193/

Katactpodha, nogobHas Towl, 4TO npousowsna B
OaBHMe BpemeHa Ha Kamuatke, crniyyunacb B HaluM OHU Ha
npoTnBONonoxHom 6Gepery Tuxoro okeaHa — B CeBepo-
3anagHoun vyactn CLUA. MpaHauosHbein B3pbiB 18 mas 1980 roga
6ykBanbHO OTopBan BepLUMHy ByrikaHa CeHT-XeneHc, B Lenu
KackagHblIx rop.

OTOT  BenuyaBbll  ByfnkaH 3a  KpacoTy u
CUMMETPUYHOCTb 4acTo HasbiBaM «AmepukaHckas dyasuy.
BepxHsas yacTb ropbl paspyLumniach 1 CMonana BHWU3 MO CKIOHY,
3acbinaB KamMeHHOW naBuHOM 62 kB. KM. B3pbiBHas BonHa
noeanuna nec Ha tepputopumn B 600 kB. kM. CHeXHo-negsHas
lanka Ha BepluMHe pacTasna, M MOTOKM TpsaAsu 3anpyaunu
peyHble [OOMUHBLI BOKPYr ByrkaHa. [lormbno 57 uyenosek.
BepwwuHa crtana Ha 400 MeTpoB HWXe, a BMEeCTO nuka
obpa3zoBancs KpynHbIi Kpatep, BHYTPY KOTOPOro Tenepb pacTteT
HOBbI ByrkaH. Cton6 napa, rasoB W nenna, BecbMa 4acTo
OblOLLMIA M3 3TOTO Marnoro KoHyca, XopoLlo BuaeH Aaxe 3a 80
KM OT Hero B ropoge lMopTtneHa.

HemHoro ceBepHee BynkaHa CeHT-XeneHc, B TON xe
uenn KackagHbIX rop HaxoAMTCH OAWH U3 KPYMHEeMWwwmx
ByrnkaHoB CeBepHoln Amepuku — ropa PenHup (4392 meTpa Hag
YPOBHEM MOps1). DTOT BYIKaH, pacrnofioXeEHHbI Henoaaneky ot
ryCTOHaceneHHoro parnoHa KpynHbix ropoaoB Cuatn u Takoma,
nocnegHun pas3 u3eepranca B KoHue XIX Beka, a cenyac
CUNTAETCS CMSILLMM, HO Yrpo3a ero U3BepXKeHNs1 OYeHb BbICOKA,
noaTomy BYIKaHomorn
NOCTOSIHHO HabniopatT 3a
aKTUBHOCTbIO €ro Heap ¢
nomoLlplo cetn npubopos,
YCTaHOBIEHHBIX Ha CKIOHax
ByrnkaHa. OT negHWKoB Ha
ero BEpLUNHE TeKyT
MHOTrOYMCIEHHbIE peku,
No3ToMy MWHAEWLbl Nysinnyn,
KOPEHHbIE  XUTENW  3TUX
MECT, HasblBalOT 3Ty ropy
Takoma — «Matb Bog». C
1990 roga PewnHunp
cuynTaeTCcs cambiM OMacHbIM
BynkaHom CLUA (He cuutas
Anackn un [aBaneB) — ero

n3BepXxeHve Hanbonee
BeposTHo.  [loatomy  Ha
obLmpHoW Tepputopun
BOKPYr ~ 9TOro BynkaHa
pasmMeLLeHbl YHUKarnbHble
OopoxHble  3Hakn  «[yTb
3BaKyauum npu

BYNKaHWYECKOM M3BEPXKEHWUW», ykasblBatolime npoess k Gonee
BbICOKMM MECTaM, KOTOPbIM He yrpoxaeT 3aTonneHue nasou
WNM BOOHO-TPSI3EBbIM MOTOKOM B Cryyae pes3koro TasHus
NEeAHVKa NPU U3BEPXKEHNN.
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6.
MoTokn packaneHHou coabl

Bbicovaniumn ropHbii maccuB Adpukn 1 Bbicovanwas (Ha
cylwe) oguHoOYHas ropa B Mupe — BynkaH KunumaHnmkapo —
BO3BbIlWaeTcA Hag caBaHHow B 300 KM toxxHee akBaTopa. Y ero
NMOAHOXbS  MPOCTUPAETCH WCCYLUEHHas apoW cTenb, a
BeplMHa, QJocTuralowasi BbicOTbl 5895 mMeTpoB, MoKpbiTa
cHexHou wankon. [oBectb OpHecta XemuHryass «CHera
Kunumangxkapo», onybnvkoBaHHas B 1936 roay, caenana aTy
ropy KynbToBoW. [10TOK TypuUCTOB K «KBagpaTHOW BepLuMHE» He
nccsakaeT, HECMOTPS Ha TO, YTO 3a BOCXOXOEHWE Ha Hee
npuxogutcs nnatutb ot 500 go 700 gonnapos B 3aBUCUMOCTU
OT ce30Ha. JTO camasi BbiCOKasi ropa Halwewn nnaHeTbl, A0
BEPLUMHbI KOTOPOW MOXHO AobpaTbCsi MpOoCTO nelukom, 6e3s
anbNUHUCTCKOTO CHapsKeHUs!.

Henopaneky oT KnnumaHngxapo HaxoauTcs OAMH K3
CaMbIX HEOObIYHbIX 3eMHbIX BynkaHoB — OnpoviHbo-f1aHram. OH
pacnonoXxeH 4yTb HOXHEE 3KBaTopa, B 30He Benukumx
AdppukaHCckux pudTOB — KPYMHbIX Pa3NOMOB 3€MHOW KOpbl.
Benas wanka Ha ero BeplwuHe, BO3BbILLAKLIENCS Haf
paBHUHON CepeHreTn B ceBepHOW TaH3aHMK, XOpOoLIO 3ameTHa
n3ganeka. OTO CBsilleHHasi ropa MeECTHOrO Hapofa macawu,
Ha3BaHWe KOTOpoW O03Ha4vaeT «ropa boray. XXenatowwme B3oNTU
Ha ee BepLUMHY AoMkHblI ynnatute 10 gonnapoB 3a npaso
BXOAa U eLle HaHATb NPOBOAHMKA 3a OTAenbHyo nnaty. Obnuk
3TOW ropbl YEM-TO HanMoMWHaeT HaXOAAWMIACA Hemnoaaneky
rmaBHbIN adpuKaHCKMN BynkaH KunumaHmkapo, yBeHYaHHbIn
CHEeXHbIM nokpoBoM. OpHako 6enoe BeluecTBo Ha OngonHLO-
JlaHram coBcem He cHer, a kanbuMHMpoBaHHas coga. OTKyaa xe
cofa nosiBunacb Ha Makyllke BynkaHa? Kak HM cTpaHHO, oHa
n3Beprnacb U3 Heap B BuAe naBbl. OTO €OWHCTBEHHbIA Ha
3emne OencTBYOWMIA ByNKaH, NlaBa KOTOPOro COAEPXXUT MHOrO
COEVMHEHUN HaTpusl, KanbUWsi W Kanusi, HO OYeHb Maro
KPEMHUEBBLIX MWHEparnoB, npeobnagawwmx B  06bIYHOW
BYTKaHU4YeCKomn nase. HasbiBaeTcst Takas naea
KkapboHaTUTOBOW, TO ecTb OBOoralleHHON YrieKkUCbiM HaTpUeM
(kapboHaToM HaTpust), a nonpocrty rosopsi -

KanbLUMHUPOBAHHOW COOOW.

VHUKaTbHBIN, €AUHCTBCHHBIH Ha 3emie KapOOHATHTHBINA (COXOBBIH)
BysnkaH Onnoiinpo-JIsHran B TaH3aHMU — MajleHbKUE BYJIKaHHYECKHE
KOHYCHI BHYTpH Oonbmioro kparepa. Camas «XONoAHas» JaBa
H3BEPraeTcs U3 YHHKAIbHOTO COMOBOro ByiakaHa OmnmoitHbo-JIoHrau B
TanzaHuu — ee Temrepatypa okoso +600° C, uto BBOE HHXKE, YEM Y
OOBIYHON «KaMEHHOI» TaBpl. UepHas HpH H3BEpXKEHHH, 3Ta JIaBa
gepe3 CYTKH CTaHOBHUTICS COBEpPIICHHO OEloi IOCiIe XUMHYECKOH
peaxkuuu c aTMocdepHoit BJIAroi. N3obpaxenue
http://www.swisseduc.ch/stromboli/perm/lengai/aerials/icons/a258.jpg

M3-3a HeobbIYHOro XVMUYECKOro cocTtaea
TemnepaTypa 3TOW naBbl NPU U3BEPXEHUN COCTaBnseT 4yTb
bonee +500°C, 4yTO BOBOE HWXE, YeM Yy «OObIYHOW»
6asanbToBo naBbl. [Moatomy naBa OnpoViHbo-J13Hram
CUYNTaETCsl «XOJIOOHON» U B CBETIIOE BPEMsl CYTOK BbIMMSOWUT
YEpHOW, a TOmMbKO HOYbID CTAHOBUTCA 3aMETHbIM, YTO OHa
packaneHa u UMeeT TEMHO-BULLHEBLIN LBET. OxnaavBLUMCh U
3aTBepdeB, OHa CTaHOBUTCA COBEPLUEHHO YEPHOW, HO
HeHagonro. ATMocdepHasi Brara BCTynaeT C Hel B XMMUYECKYHO
peakuuio, B pesynbTaTe KOTOPOW CBEXas NaBa YyXKe Yepes CyTku
npuobpeTaeT cephbiin, a 3aTeM U COBEPLUEHO Genbii LBeT.

Bynkan Onpnoiiapo-JIonran B Tansanuu. bomsmoil xpatep m0 kpaes
3amonHeH Oenoil comoBoil naBoil. Ee mOTOKM 1O CKIOHaM ByIIKaHa
MECTHBIC )KUTEIN Macan Ha3bIBalOT OOPOIOIT BepXOBHOro 6ora DHrau,
9Ybe UM H JaHO JTOH rope. M3o6paxenne

http://www.swisseduc.ch/stromboli/perm/lengai/aerials/icons/a265.jpg

Kpatep anametpom 400 MeTpoB [0 KpaeB 3anosiHEH
3TMM 6enbiM BeLeCTBOM, KOTOpOe MecTamy MepeTekaeT Ha
CKIIOHbI FOpbI, @ OTTyAa CMbIBAETCS OOXASMMU B PEKY, TEKYLLYHO
B 0OLIMpHOE MenkoBogHOe 03epo HaTpoH, pacnonoxeHHoe Ha
OHe pudTOBOM A0MMHbI. MOCTOsAHHOE MOMOSIHEHWE 3TOro o3epa
BYNKaHW4YeCKoONn COA4OW nNpvMBEnoO K TOMy, 4YTO BoAa B HEM
npeBpaTunacb B KOHLEHTPUPOBAHHLIN COOOBLIA  pacTBOP.
HecmoTpsi Ha TO, 4TO nopgobHas BogHas cpeda BecbMa
HebnaronpusiTHa Ans XMBbIX CYLLECTB, 3TO 03ePO MOCTOSIHHO
NMOKPLITO PO30BbLIM KOBPOM, COCTOSILLMM M3 COTEH ThICAY MaribIX
dnamuHro. OHKM NornoLaoT 3a AeHb AECATKA TOHH CNUPYIVHBI
— KPOXOTHOW CUHe-3eNieHO BOOOpOCHW, coaepallen beta-
KapoTWH, KOTOpbIM W MpuAaeT NTMUAM XapaKTepHyl SpKo-
PO30BYIO OKPACKy.

7.
Tennas rpsisb M3 rnyouH 3emnu

"'ps3eBble BynKaHbl NpeAcTaBnsAloT cobo HEBLICOKME KOHYChI C
OTBEPCTMEM Ha BEpLIMHE, U3 KOTOPOro MEepPUOAUYECKU
M3BEPraeTcsl YEpHO-CUHSIS UMM cepast Xkuakas rpssb, WU
BbIJENATCS pas3nuyHble rasbl, MMaBHbIM 00pa3oM roprYunii
MeTaH. Ha 3emMHOM liape Hemano pavioHOB, rae AeWnCTBYHOT
Takve HebonbluMe BYNKaHYMKM. WX MOXHO BCTPETUTb Ha
Cwviuunun n B6nman Puma, B HoBon 3enaHgum u B LieHTpanbHomn
Awmepuike, Ha octpoBe CaxanuH u Ha aHe o3epa baikan, 6nu3
KypopTa TpyckaBey B [lpegkapnaTtbe M B [ONUHax pek
Mongosel, B 'py3unn, TypkmeHun, [larectaHe, CTaBponosibCKom
Kpae, Ho Gonblie Bcero ux B AsepbaingkaHe, B Kpbimy 6nu3
Kepun n Ha TamaHckom nonyocTpogse B [prasosbe.

[peBHeNWNM nNUTEpPaTypHbIM WUCTOYHMKOM, AAOLLMM
onuncaHue rps3eBbIX BynkaHoB, cumTtaeTca «Oauccesa» Momepa,
B KOTOpPOM aBTOp Ha3Ban Oypnsiwme Kpatepbl HblHELIHEN
TamaHn Bxogamu B noa3emMHoe uUapctBo. Cenvac atu
HeOoObIYHblE BYIKaHbl, KOTOPbIX 3[€Cb HECKONbKO [OECSITKOB,
€XXEroflHo MOCELLalT ThICAYN Noaen, YToObl NPUHSITL BaHHbI U3
HacbILeHHOW consamu nevebHon rpsasu. KaweobpasHasi cepas
rpsi3b NoAHMMAETCSH Ha MOBEPXHOCTb MNy3blpbkaMu HedTSHbIX
rasoB. 3a 37O rpsizeBble ByIKaHbl NPO3Bany rHUMLIMU ropamu,
ropenbiMM Morunamu, «nnesakamu». OObIMHO 3TU BYNKaHbI
HEBEMUKN W WMEIOT B MOMEPEYHUKE HECKONbKO [EeCsTKOB
MeTpoB. Hepeako B pesynbTate O4epenHOro M3BEPXEHUS! Ha
MecCTe rps3eBYyIIKaHUYECKOW COMKM obpa3yeTcsa 03epo, a 3aTem
BMECTO 03epa BHOBb BO3HMKaET ropka u3 rpssu.

otn MWKPOBYIKaHbI NpUypoYEHbI nm6o K
HedTerasaoHOCHbIM MECTOPOXAEHUSIM, NGO K  «OObIYHBIM»
BynkaHaMm. [psseBble COMOYKM B paiioHax OenCTBYHOLLMX
BYNKGHOB W3NWBAOT TFOpsHy0 [Psi3b, HO COBEPLUEHHO He
BbIJENSAT TrOploYMX ra3oB. Takue rpsi3eBble  ByIKaHbl
xapakTepHbl ans Wtanum, Kamuatku u MennoyctoHckoro
3anoBeaHuka B CLUA.
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OmuH u3 KpaTepoB TIpsseBoro ByiakaHa Illyro ©mu3 Awnambsl
(KpacHonmapckuii kpait). ®doto: Bauecnas KpbuieHko.

http://www krylenko.com/glrShow/gallery/6-weekend-trips/6-
Taman 07-2005/148-V1k Shugo/

Bornee  pacnpocTpaHeHbl  rpsid3eBble  BYrKaHbl
XOMOAHOIrO  TUMa, MpUYpOYEHHble K  HedTera3oHOCHbLIM
pavioHaMm. W3 HUX MCXOOQUT roplouMi ra3 MeTaH, a Tawkke
yrneKkucnbIv ras, cepoBOAOPOA, MHOTAA OKWUCh yriepoaa v a3orT.
BynkaHuueckue rpsasu  cogepxaT ©6pom, nog, 6op, 4TO
NO3BOSISIET UCMONb30BaTh MX B NeYebHbIX Lensx. TemnepaTtypa
rpsisan coctaenseT netom oT +12 po +20°C. WHorga B Takmx
panioHax NpPoOUCXOOWT BblAeNneHne ras3oB Mo TpewwyHaMm B
3eMHOM kope 6e3 006pa3oBaHMsi BYIKAHWYECKOrO XONMUKA,
npuyeM Hepeako NPOMCXOAWT caMoBoO3rapaHue rasa. Takve
SABMEHUS XOPOLLUO W3BECTHbl B OKPecTHOCTsX baky, rge wx
HasBanM «BEYHbIMM OFHSIMU» W OTOOPa3UnU Ha CTapUHHOM
repbe ropoga B BuAe Tpex A3bIKOB NMaMeHu, Mbinalowmx Ha
YepHOM POHe.

MHorve m©3 rpsi3eBblX BYNKAHOB HaxoaaTcs B
[OBOJIBHO CMOKONHOM COCTOSIHUN. opoa Temptok,
pacnonoXeHHbI 6113 A30BCKOro Mopsl, B ycTbe pekun Kybanu,
MUPHO YXXMBaETCA C OAHWM U3 HUX YXKE MOYTU BOCEMb BEKOB.
OTOT BynKaH C HeobOblYHbIM Ha3BaHMeM Mwucka pacrnonoxeH
npsMO B LEHTpe ropoda, a ero CKIOHbl cTanu My3eeMm MNof
OTKPbITbIM HeBGOM — 34ecb pa3MelleHa BOEHHasi TexHUKa
BpeMeH Benukon OTe4YecTBEHHOM BOWHLI, B TOM 4uCrie
camorneTbl 1 faxe uenbin 6poHenoesn. Cenyac BynkaH Mucka
BeaeT cebsi TMxXo — nuwb HeGonblune MNy3bipbky OynbKakoT B
nyXuuax rpasu Ha ero BepwvHe. OfHako rpsAseBble ByrKaHbl,
HECMOTpPS Ha CpaBHUTENbHO Hebonblune pasmepbl, MOryT ObITb
onacHblMW Anst NoAel, Hacenswwmx ux okpecTHocTn. Ha
KepueHckom nonyoctpoBe ¥ B AsepbavifpkaHe W3BECTHbI
crnyyau, Korga obwunbHble MOTOKU TPsA3W 3aTannueanv uenble
cerneHus.

8.
BogsiHaa «naBa» nNecYaHbIX BYJIKAHOB

CTpaHHble necyaHble XOMNMbl C POAHMKAMM Ha BepLUMHAX,
obHapyxeHHble akagemukom B.A. OGpyuyeBbiM elle B Havarne
XX Beka BO BPeMsi reornorMyeckoir aKCneauumuu rno mycTbIHAM
CpegHeit AsuM, [0 CUX MOp OCTalTCs HEAOCTAaTOMHO
M3BECTHBIMU,  XOTS  3TO  COBEPLIEHHO  YOMBUTEMbHbIE
o6pa3oBaHusl, KOTOpble Ha3biBAlOT MMAPOBYNKAHAMU  WIKM
necyaHbiMK BynkaHamu. YyTb Ny He eQuHCTBEHHOEe MecTo Ha

3emne, roe MMeTCs AedcTBylOWME TMAPOBYMKaHbl — 3TO
nyCTbIHHbIE paioHbl KaszaxcTtaHa ceBepHee ApanbCkoro Mopsi 1
pekn Cobipgapbn. OCOBEHHO MHOTO MX Ha BOCTOYHOM Kpato
Mpuapanbcknx KapakymoB Bo BnaguHe MbiHOynak («Teicaya
POOHUKOBY). 3pech KOHYCOBMAHbIE XOMNMbI n3
BO/JOHACHILLEHHbIX MECKOB-NIbIBYHOB, A4OCTUralOT B AnameTpe 1
KM un wumetoT pgo 30 mMeTpoB B BbICOTY. Y4acTku
pacnpocTpaHeHusi TMAPOBYIIKAHOB BeCbMa OnacHbl, 3emns
3gecb OykBanbHO NpoBanMBaeTCcs NOA4 Horamw. Tporbl AWMKUX
3Bepen TLaTenbHo orvbaroT 3T HeHaaexXHbIe MecTa, a YabaHbl
He TOHAT TaM cTada, MOCKOMbKY >XWMBOTHOE, MonaBliee B
HaCbILLEHHbIN BOJOW MECOK Y& HEBO3MOXHO BbITALLMTL — €ro
3atarveBaeT  ObicTpee, 4YeM B OOMOTHYIO  TPSACUHY.
PacnonoxeHHble B 3acylnuBbIX panioHax, rMApOBYIKaHbI
co3falT  cBoeobpasHble  naHAwadTHble  MUKPOOA3WChl,

nepeyBnaXHeHHble  Ha Hanbonee BbLICOKMX y4qacTtkax —
MaKyLlKax XOnMmoB. otn BEPLUMHKU 3abonoyeHsbl 1 MOKPbIThbI
BbICOKMMU  3apoCnaMU  TPOCTHMKaA, a BOT  CKIMOHbl U
NpoOCTpaHCTBa Mexay XonMaMun — TUNnU4dHasa NyCTbIHA. Ecnn
BbIHOCMMaA Ha NOBEPXHOCTb BOAa MUHepanu3oBaHa, TO nocrne
ncnapeHua Braru  BOKPYr rMapoByriKaHa HakannueakTCA
OTNOXeHnda conn n 06pa3yeTCﬂ COJIOHYaK.

= y (= ; __#%

OnHOpa30BEIl THAPOBYNIKAH, BO3HUKIINK Ha IUTAHTAMU B FOxHOMI
Kamudopuuu Bo Bpemst 3emuerpsicenHus B 1979 romy. Uepes xpartep
nonepeyHukoM 30 cM IpYHTOBBIE BOJBI XJBIHYJIH Ha MOBEPXHOCTD,
BBIHOCSI C COOOW IMECOK, M3 KOTOPOro 00pa3oBalCs IMOJOTHIA KOHYC
aMeTpoM 4 MeTpa, MepeKphIBIINK Bcxoasl. Ilocme 3emmerpsceHus
3TOT THAPOBYJIKaH OoJIblle He AelcTBoBal. M300paxenue
http://www.ce.washington.edu/~liquefaction/selectpiclique/sandboils/s
andboill .jpg

AKTMBHOE BeLLeCTBO MMAPOBYIKaHOB (CBOEro popa
«naBa») — 9TO apTe3naHckas BoAa C TemnepaTypon He Bbille
+17°C. Bo3HMKHOBEHME TakMx BYNKaHOB  CBf3aHO C
rMAPOANHAMUYECKUMW CUINaMM — HAaNopOM FPYHTOBbIX BOA, B TO
BpeMs Kak OObl4Hble ByrfKaHbl CyLUECTBYIOT 3a cuyeT
npoucxoaalmx B rnybuHe 3emnu reonornyeckux npoLeccos,
COMpOBOXAALWWMXCS BblAeneHnem Tenna. [lostomy Boaa B
rensepax — ropsiqasi, a B ruipoByrnKaHax oHa BCerfa XonogHas.
'mapoBynkaHM3M He CONpPOBOXAAETCS HUKAKUMKU TepMarbHbIMU
npoueccamMn unuM BbIBPOCaMM rasoB, XapaKTepHbIMW AnA
rpA3eBbIX BYNKaHOB.

[Ona  BO3HWKHOBEHWSI BOAHO-NECYaHbIX BYNKaHOB
TpebyeTca coyeTaHMe cpasy HEeCKOMbKMX BnaronpuaTHbIX
ycnoBuii. HyxeH u 6GomnblIon Hamop apTe3naHCKux Bofd, U
BbICOKasi BOA0O0OWMBHOCTb rnyGuHHOro rOpM30HTa,
[ocTaTtoyHas, YToObl BbIHECTM Ha MOBEPXHOCTb 3HAYUTENbHOE
KONM4ecTBO Mec4aHo-IMMHUCTON cmecu. [pu aTom nexaiuve
BbILLE CMOM TOPHbIX MOPOA AOSMKHbI OblTb [4OCTaTOMHO Nerko
pa3MbliBaEMbIMW.

MHorouncneHnHble, HoO HebonbLuve, MoNepevHNKoOM A0
10 meTpoB, necyaHble ByrnKaHbl HEOAHOKPATHO BO3HMKaNM npu
3emneTpsiceHusx k tory ot CaH-®paHumcko B KanudopHum, u
rnecyaHas «naBa» 3anueBana  KnyGHUYHbIE  NAAHTaUWK.
Hanpumep, npu 3emnetpsiceHun B 1979 rogy obpasosancs
O[HOpPa30BbIN TMAPOBYMKaH C KpaTtepom ronepeyvHukom 30 cm,
OTKyAa rPyHTOBbIE BOAbI XIbIHYNM Ha MOBEPXHOCTb, BbIHOCHA C
coboii necok, M3 KOTOpPOro ob6pa3oBarncs MOMOrMin  KOHYC
avameTpoMm 4 meTpa, nepekpbiBLUMIA BCxoAabl. Bnocneactsum
3TOT rMapoBynkaH bonbLue He AencTBoBan.
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IlecyaHble KOHYCHI THIPOBYJIKAHOB BBICOTOH OKOJO OJHOTO MeETpa
HEpEAKO BO3HHMKAIOT C BHELIHUX CTOPOH JaM0, 0OpaMIIIOMUX pycio
pekr Muccucunu B roxHbIx mTtatax CILIA. HacbleHHble neckom
TPYHTOBBIE BOJIBI BBIPHIBAIOTCS HA MOBEPXHOCTH BO BPEMSI TOIOBOIBS,
KOrja pe3Ko BO3pacTaeT IaBICHHE HAa HUX MacChl PEYHOH BOIBL
HW3obpaxenue http:/pubs.usgs.gov/of/1998/0f98-488/slide31.html

[MecyaHble KOHYCbl rMOPOBYNKAHOB BbLICOTOM OKOMO
OOHOro MeTpa HepeaKko BO3HMKAT C BHELIHWX CTOPOH Aamo,
obpamnsiowmx pycro pekm Muccucunu B toxkHbix wtatax CLUA.
HacblleHHble NeckoM TpyHTOBblE BOAbl BbIPbIBAOTCA Ha
NMOBEPXHOCTb BO BPEMSI MOMOBOAbS, KOrAa pesko Bo3pacTaeT
[AaBreHVe Ha HUX MacCbl PEYHON BOAbI.

B WpnaHgum u13BecTHbl MecyaHble  ByfKaHbl,
CchOpMUPOBaAHHBbIE MEeCcKaMU-MIbIByHAaMK, BblAABMEHHBIMU Ha
NMOBEPXHOCTb MO TSPKECTHIO BbILIENEXaLUNX CNoeB MUHUCTBIX
nopoa. Heckonbko NeT Hasad MHOXECTBO NecYaHbIX BYNKaHOB
anameTtpom 100 M © BbICOTON 5 M 0BHapyxwunu gaxe Ha gHe
ATnaHTM4ecKkoro okeaHa 3anagHee BbpuTaHckux OCTPOBOB Ha
rnybuHe 1 kM.

9.
ggeBHMe BYJNKaHbl BHe 3emnu

ba3anbThl, KOTOPBIMH OOpa30BaHBl PABHHHBI JIYHHBIX MOpEH,
pa3IUYHBl MO XHMHYECKOMY cocTaBy. Il03TOMy JlaBOBBIE MOTOKH
HMEIOT I[BETOBBIE OTTEHKH, DE3KO YCHJICHHBIM Ha 3TOM (oTo,
CeMaHHOM 4Yepe3 CBeTO(GMIBTPHI B Teneckon ¢ 3emun. CHHeBaTbIe
Y4acTKH — Oojiee JpeBHHUE JIaBbl, 00OralleHHbIC COCIUHEHUSMI THTaHA
(oxo1mo 10% JTUOKCHIA TUTaHA). W3zobpaxenue
http://antwrp.gsfc.nasa.gov/apod/ap060216.html

Ha JlyHe OTCyTCTBYIOT KpynHble BYNKaHWYECKME FOpbI,
nogobHele  BynkaHam 3emnu. OpHako  M3NUsSIHUSE  naB
npovcxoaunu B npowsioM n tam. bornee 3 mnpa. net Hasag
NOTOKM pacnnasreHHoro 6asanbTa, M3NMBaBLUMECA U3 Heap
JIyHbI Yepes3 MpPOTSKEHHbIE TPELLUMHLI B €e Kope, pacTekanucb
no [AHWWAM KpymHbIX BnaguH. OTu 6asanbTbl MOYTU He
cofepxanu neTyunx KOMMNOHEHTOB, «TOMKaloLLMX» faBy BBEPX,
NMo3TOMY OHM pacTekanucb Mo LUMPOKOW nrowaam, He obpasys
BYIKaHUYeCKuX rop. Bos3HuklLne B pesynbTaTte 3Toro o6LnpHbIe
TeMHble paBHWHbI, Ha3bIBAOTCSA MYHHLIMU MOPSMM, XOTSH B HUX
HuKorga He 6bino Boapbl.

Mops aTM npencrtaBnsAlT cobon abconoTHO Ccyxue
pPaBHUHbI, NOKpbITbIE YepHoun 6asanbLToBOM naBow,
M3BEPXKEHHOW M3 MyHHbIX Hegp. JlMwbe nNO  AaBHen
acCTpPOHOMMYECKON TpaguuumM 3Tu TeMHble obnactu JlyHbl
HasblBalOT Mopamu. JlaHawadT NyHHbIX «Mopen» — 3TO
KaMeHUCTasi MyCTblHs,, MOKPbITasi MENKAM CepbiM TFPYHTOM,
KOTOpbI 0Opa3oBanca M3 BEPXHEro Cros 3acTbiBLUEN NaBbl,
pa3gpobrneHHOro yaapamu MUKPOMETEOPUTOB U MOCTOSIHHBIMU
cunbHbIM KonebaHusiMm Temnepatypbl. MNpumepHo 3 mnpa. net
Hasa[ BYNKaHW4eckas akTuBHOCTb JlyHbl 3amepra, ucuyepnas
NpakTUYeCKM BCIO TEMMOBYO SHEPTUIO CBOMX HeAp.

Ha Mapce pacnonoxeH kpynHenwun BynkaH ConHeyHon
cuctembl — ropa Onumn. Ero anameTtp 600 km, a BbicoTa — 24
kM. TaM MMeeTCsi Takke U elle C OeCATOK JA0BOMbHO KPYMHbIX
BYNKaHOB, HaMHOro npeBbIlalWyX MNo pasMepam CBOMX
3eMHbIX cobpaTbeB. O6pasoBaHUO 3TUX BYNKaHOB-TUraHTOB
crnocobcTBOBana MOHWXKEHHas cuna TskecTu Ha Mapce wu
[ocTaToyHas rasoHachbILWeHHOCTb 6a3anbTOBOW NaBbl.

T'opa Omumn Ha Mapce —
cucteme. Ero BEICOTa OT HOTHOXBS A0 KpaTepa Oomee 24 kM, a

MONEPEYHUK JIOCTHUIaeT 500 KM. N3obpaxenue

http://ru.wikipedia.org/wiki/®aiin:Olympus_Mons.jpg

BynkaHudyeckas akTMBHOCTb Ha Mapce npogomkanacb ropasgo
ponblue, Yem Ha JlyHe, NockonbKy OH KpynHee no pasmepy v B
ero Hegpax umenock 6onblue Tennoson aHeprun. Ho B nepuon
mexagy 100 v 10 mnH. net Hasag BYNKaHU3M 3amep M Ha
Mapce. HecmoTpa Ha TO, 4YTO ceivac dTa nnaHeTa BecbMma
MHTEHCUBHO MccredyeTcss C  MOMOLLbI0  @aBTOMAaTUYECKUX
CTaHuu, cnegoB COBPEMEHHOW aKTMBHOCTW BYNKaHOB Ha
Mapce He obHapyxeHo.

BeHepa, koTopasi no pa3mepy MoyTU Takas Xe, Kak Halla
3emnisl, ABNAETCA PEKOPACMEHOM MO KOMUYECTBY BYNKaHOB — UX
Tam 6onee 1600. 310 Gonblue, YeM Ha kakon-nMbo M3 NnaHer.
Kpome Toro, Ha BeHepe HeCKOMbKO COT ThICAY MEMKUX
BYNKaHM4Yecknx xonmoB. bonee % nosepxHocTn BeHepbl —
PaBHWHbI, MOKPbITble 6a3anbTOBbIMM NaBaMKu, CXOAHLIMU C
TeMu, YTO cnaratoT JHO oKeaHoB Ha 3emne.
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Kpynueitmuii Bynkan BeHepsl — ropa Maat — BO3BBILIaeTCs Ha 5 KM
HaJ TpUICraiomell paBHUHOM, MOKPHITOM 0a3alnbTOBOH JIaBOH,
u3nuBIIeHcS U3 9TOro BynkaHa. He uckimodeHo, uro ropa Maat — 10
nelicTByIONIMiT BynkaH. Bo Beskom cirydae 310 Hanbonee MOIoaon u3
ByJnKkaHOB Benepsl. Pamapublii cHUMOK co cranmum «Maremaany,
«HATSAHYTHI» HA Tonorpaduio MecTHOCTH. M300paxenne
http://photojournal.jpl.nasa.gov/jpegMod/PIA00254 modest.jpg

Mx xumunyeckun coctaB Obin HEOOHOKPATHO onpedeneH npu
nocagkax COBETCKUX aBTOMaTW4eckux cTaHuui «BeHepa» wu
«Bera» B pa3anuyHbIx pavioHax nnaHeThbl.

Cpean CTpykTyp penbeda, BbISIBNEHHbIX  Ha
NoBEPXHOCTM BeHepbl MO  pagmMoNoKaLMOHHBIM  CHUMKaM,
ocobbli MHTepec npeAcTaBnsAloT BeHubl. OHW BrepBble Obinu
obHapyxeHbl NpU  aHanuse  [daHHblX, MONlyYeHHbIX C
OTEYECTBEHHbIX WCKYCCTBEHHbIX CMYTHWKOB «BeHepa-15» wu
«BeHepa-16» B 1983-84 rr. BeHubl npepctaBnsiT cobon
OKpyrnble BO3BblleHHOCTU AnameTpom oT 100 go 600 km,
COCTOSILUME U3 KOMbLi@ TFOPHbLIX TP C MEXIOPHbIM NraTo B
ueHTpe. nato pacnonoXeHO HWXe, 4Yem KOoMbuo rpsd, HO
Bbllle, YEeM paBHWHHAsi MECTHOCTb, Npunerawwas K KombLy
CHapYyXu.

Taknx BeHUOB Ha BeHepe Heckonbko COTeH.
CunTtaeTcs, 4YTO 3TW CTPYKTYypbl oOb6pa3oBanucb Hag Tak
Ha3blBaEMbIMW  MaHTUAHLIMKM ~ MAOMamMu  —  MOTOKaMu
pasorpeToro martepuana, noAHUMAKLLErOCs K NOBEPXHOCTU U3
YaCTUYHO pacnnaBreHHON rnyouHHONM o06onoYkn (MaHTuK),
pacnonoXeHHoOW noA TBEPAON KOpow MraHeTbl. Bokpyr MHOrmMx
M3 BEHLOB OTYETNMBO BUAHbI 3aCTbIBLUME J1aBOBblE MOTOKMU,
pacxofsilumecss B CTOPOHbl B BUAE LUMPOKMX $3bIKOB WK
0BLUMPHBIX NOKPOBOB C (DECTOHYATLIM BHELLHUM KPaeM.

BeHubl MOrMM CrAyXuTb OCHOBHBLIMU WCTOYHMKaMK,
yepes KOTOpble Ha TMOBEPXHOCTb MNNaHeTbl  MOCTynano
pacnnaerieHHoe BeLlecTBO W3 Heap. 3acTbiBasi, 3TWM faBbl
copMmnpoBanu OBLUMPHbIE PaBHUHHBIE Y4aCTKW, 3aHUMatoLLme
Ternepb OCHOBHyl, okoro 80%, 4yacTb Tepputopun BeHepbl.
HasBaHus 3TUM M306MMbHBIM UCTOYHMKAM pacnnaBreHHbIX
rOpHbIX MOpPO4 AaHbl MO WUMeHaM O6O0rMHb, CBSI3aHHbIX C
nnogopoaveM, 3eMren, U3obunmem, poxxgeHnem.

[ocToBepHbIX CNegoB COBPEMEHHOW reoriormyeckomn
aKTUBHOCTU Ha BeHepe He o6HapyxeHo. CuuTaeTtcs, 4TO 3a
nocrnegHue 500 MnH. NeT Tam He NPOM30LUMO CKOMNbKO-HUOYAb
CYLLEeCTBEHHbIX WM3MEHeHu. B  BO3MOXHOM  aKTMBHOCTU
«MNOJ03pEeBaeTCsA» TOMbKO OAMH W3 KPYMHEMWWUX BYNKaHOB
nnaHeTbl — ropa Maart, nonepeyHuk kotopon 400 kM, a BbicoTa
— 11 kM. YT0BbI TOUYHO YCTaHOBUTb, AEWCTBYET MU 3TOT BYJIKaH,
notpebyeTcs BHOBb MPOBECTU €0 CbEMKY W MOCMOTPETb, HE
NOSIBUNUCb NN Ha €ro MOBEPXHOCTU HOBbIE NaBOBbIE MOTOKN UMK
Opyrvie OTNOXEHUsI BYNKaHUYECKOro matepuana.

TuTaH, kpynHenwmn n3 cnytHukos CaTypHa
(ero anameTp B 1,5 pasa 6onblue, Yem y
JlyHbl), UM3y4eH noka  He[oOCTaTOYHO
nogpobHo, TeM He MeHee Ha HeMm
oBHapyxeHbl [OBOMbHO KpyrHble
KynonoBugHble BO3BbILLEHHOCTH
anameTtpom oT 10 go 30 KM, OKpYXEHHble
NnoToKaMu, HarnoMUHaLWMMKN  3aCTbIBLUYHO
naey. 370, 6e3ycnoBHO, BYrKaHbl, HO BOT
naBa, oOKpyxawowas Wux [orkHa ObITb
BecbMa cBoeobpasHoi.

B xonogHbix ycrnoBusix TwTtaHa, npwu
TemnepaTtype nosepxHocTn —180°C, ponb
KaMEHHbIX  FOPHbIX  MopoA  OTBedeHa
BOAHOMY nbAy, a ponb BOAbl BbIMOSHAET
Xuokun meTtaH. Ha TuTtaHe npoucxogut
KpyroBopoT MeTaHa, aHanornyHbINn
KpyroBopoTy BoAabl Ha 3emne. W3 Hegp
rasoobpasHbii mMeTaH nonagaet B
aTMoccepy  npu BYNKaHUYECKUX U
TEKTOHMYECKMX MpoLeccax.

B kayectBe naBbl Ha TuTaHe ckopee Bcero
Morna BbICTynaTb BoAa nm6o
XeneobpasHasi BOAHO-aMMMavHas CMeChb,
KoTopasi 3amep3aeT Mnpu BeCbMa HU3KOM
Temnepatype, okono —100°C.

Bynkan Toptona ma Turtame, cmyrauke Carypna. IIpenmomaraercs,
YTO BBITEKIIas W3 HEro JaBa — O3TO BOJHO-aMHMAuHbIA JIexd.
http://photojournal.jpl.nasa.gov/jpegMod/PIA07965_modest.jpg

WccnepoBaHuss  TuTaHa, npogorpkalolmecs  cenvdac €
€BpOnencKo-aMepuKaHCKom aBTOMaTUYECKOWM cTaHuum
«KaccuHny», [OMKHbI BbISIBUTL, HACKOMbKO aKTUBHOW Obina
BYfKaHM4Yeckasi [OEesTenbHOCTb B 3TOM Mupe Xonoda u
NpoLoSKaeTCs M OHa 40 CUX MNop.

leopautll Byp6a, xaHdudam zeczpaghuyeckux Hayk
(cneumanbHo ans xxypHana «He6ocsogy)
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Manble Tena
CornHevyHou cuctemsbl I

e Ty —— |

ACTEPOU/HAS
OMNACHOCTb
(YIPO3A UMITAKTA)

1. ®opmupoBaHMe acTepouMaoB U KapJIMKOBbIX
nnaHer.

[nsa Toro, 4yTobbl NpoaHanuanposaTb BEPOSTHOCTU, NPUYKHBI 1
NnocrneacTBUSA CTONMKHOBEHWN C Hallel MMaHeTon pasnuyHbIX
KoCMMYecknx OOBLEKTOB, criedyeT HayaTb C COBPEMEHHbIX
B3rMAQOB Ha CTpPoOeHVWe U popMMpoBaHWEe Haluen NiaHeTHON
cuctembl [1,2,3,4]. EE npuHumMnuanbHas cxema B paspese,
nepneHAuKynspHOM K NIIOCKOCTU SKMUNTUKWU, NpeacTaBreHa Ha
pucyHke 1 Hke (MaclTabbl YCIOBHbI).

rogc Kodmepa
duck Xupnca

obpaKoe

WTak, kakum ke obpa3oMm BO3HUKaNM actepouabl U KOMEeTbl —
Tena, C KOTOpbIMM cCBsf3aH puck umnakta? Korga B
npoTonnaHeTHOM raso-nbinesoM ancke nposiBunachb
rpaBuTaUMOHHast HEeYyCTOWYMBOCTb, OH Hauvan
dparmeHTUpoBaTbcs. Ero matepman Hayan akKyMynupoBaTbCs
B MniaHeTe3nmarnu, OCHOBbI Ans obpa3oBaHusa ByayLumx nnaHerT.
3atem Havyanacb anoxa MMraHTCKNX CTONKHOBEHWI
nnaHeTesumanen pasnMYHOA Macchbl W MMAOTHOCTKM, 3noxa
KaTacTpodmyeckon Gombapanposku, KoTopas gnunace ot 60
no 100 mMnH. neT, 1 3aBepwunnacb OPMUPOBAHNEM MAAHET U
KPYMHEWLINX KpaTepoB Ha WX MOBEPXHOCTU — pe3ynbTaToB
nocrnegHux coyaapeHuit. Npu BA3KUX CTONKHOBEHUSAX Ha HU3KMUX
CKOpOCTSIX MMaHeTbl POCnu, MOorfoLlasi Bpe3alwLmecs B HUX
nnaHetesumanu. [lpu  BbICOKOCKOPOCTHbIX  CTOJIKHOBEHMSAX
NPOCTPaHCTBO HamosnHAnocb obrnomkamu. PacTywme rpynnbl
nnaHeT ouyuliany CBOK 30HY MUTaHUS, BblOpacbiBas MenKuii
mMatepvan Ha nepudeputo rpynnbl. Tak MNOSBUNUCH: MOSIC
actepoungos, nosic Korinepa n obnako OopTa, cocTosine 13
OCKOIIOYHOrO MaTtepuana v nnaHeTe3nManemn, He YChneBLUUX
NPUHATbL  y4yacTMs B akkymynsuum nnaHet. C  Toi nopbl
OBWXeHne Bcex obObekTtoB B COMHEYHOW cucTeme BecbMa
CTPOro CMHXPOHM30BaHO. [oyTn Becb MaTepuan, KOTopblA Mor
CTONKHYTBCA C MIiaHeTamu, CTOMKHYNCA C HUMM, OCTanbHON
obpawjaetca B pe3oHaHcax. Ho ecTtb W peavaniwme
WCKIOYEHUS, O KOTOPbIX U MONAET peyb.

CoBpeMeHHbI MOAXO[ CBA3aH € HOBbIMM - pesynbTaTamu,
rOBOPSALMMM O TOM, YTO XKene3Hble MeTeopuTbl MO
06pa3oBbIBaTbCs paHblue XxoHAp. [loxoxe, 4TO B Havane
dopmupoBanuck nnaHeTe3auManu (B obnactu, rae notom
nosiBATCA MnaHeTbl Tuna 3emnu, Tam rae AuHaMmM4eckoe Bpems
HEeBenuko), a MNoToM, B  pe3ynbTate  paspyLleHust
nnaHeTesumanen, obpasoBbiBanCb XOHAPLI. Toraa xe un3 Tex
Xe nnaHeTesumanen MornmM CcAOPMUPOBATBLCA  KernesHble

METEOPUTHI.
Yto, B obLem, He Bbi3blBAae€T COMHEHuN. EcTecTBeHHO, 4TO
dopmupoBaHue nnaHeTe3uMarnen - npouecc

HekaTacTpoUYECKUIN, CBA3AHHbIA C MEANEHHON akKymynsiumen
BellecTBa MpOTOMMaHeTHOro pAucka. A BeCb  Menkui
acTepougHbIn  MaTepuan OpMUpOBasnCs yxe B JMOXy WX
KaTacTpoU4eCckux  CTONKHOBEHWNA, W3  OCKOMKOB  Mpu
CoydapeHusx KpynHbIX nNnaHeTesnManei Ha KOCMUYECKUX
CKOPOCTSX, KOTOpble MOTOM BbiMeTanucb nepTypbaunoHHbIMM
npoweccamv Ha nepudepurio nNnaHeTHoW rpynrbl, 06pasys nosic
acteponaoB. BonMbLIMHCTBO acTepovaoB M METEeopuToB MO
cocTaBy - cKanmbl W [axe MeTannuMyeckue ckanbl, SBHO
nogHsATble yAapHbIMU NpoLeccaMm U3 NoYTH ChopMMPOBaHHBIX
NNaHeTHbIX Heap COBPEMEHHOro
BMaa. OHu He Mornm
cchopmumpoBaTbCs camu, 13
okpyxatowero BewecTtsa. [lo
noBody ke rpynnbl  nnaHet
rMraHToB. Mol HeaaBHO
Habnoganu oavH U3 MocneaHuX
oTronockoB "nuTtaHusa" KOnutepa,
Korgpa B HEro  Bpe3anach
paspylleHHas um komeTa. A
Korga-To Takve anu3oael
crnyyanucb € Tenamu  Knacca
TwutaHa n TpuToHa...

Macca ogHOTWMHBIX rpynn nNnaHeT
npuMepHoO nponopuuoHansHa
nrnowagsam, 3ameTaembiM ITUMU
rpynnamm B ux opbutanbHom
OBWKEHWW, TaK Kak 3T nnowjagm
npoTonnaHeTHoro avcka "
ABNAIOTCA 30HAMW WX NUTaHWS
npy  akkymynsumun.  [oatomy,
mMacca nnaHeT 3eMHOW rpynnbl Ha
[Ba nopsaka Hypke Macchl rpynnbl
nnaHeT-TMraHToB, U macca nosica
acTepouaoB HAXOAUTCS B TOW xe
3aBMCMMOCTM C Maccow nosica

Kovinepa.

YucneHHble 3KCMEPUMEHTHI
Mopbugennm n MnatoBa
rnokasanu, 4To npu cTaHdapTHOM
pacnpenenexHun macc B

npoTtonsiaHeTHOM pucke, npu
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OOCTUXKEHUN UCXOOHbIMU MNnaHeTe3umansMu B 30He HenTyHa
akcueHTpucuteta 0,3-0,4, NnpoucxoauT MacCuBHBIN BbIGPOC Ten
Ha ANUNTUYECKMEe W Jdaxe runepbonuyeckue opouThbl,
oborallarowmin - n3bbITOYHON MaTepuen BHelwHue obnactu
cucteMbl. [Mpn aTom Tena Gonblumx Macc pactyT beicTpee. Poct
Maccbl Tena MpPOrpeccvBHO BO3AENCTBYET Ha [OarbHENLLYio
aKkKymynsaumioo, crnocobcTBys BCE 0Ooree LUMPOKOMY 3axBaTy
nnaHeTesumanen. Yem maccuBHee Temno, TemM OGbICTpee OHO
dopmupyeTcs, crnocobcTByst CBOUM rpaBUTaALNOHHBIM
BO3[EeNCTBMEM AanbHenlen parMeHTauum npoTonnaHeTHOro
ancka.

2.Mosc acteponpos.

2.1. BBegeHue.

TepMuH  «actepoug» BBeAéH  Yunbsamom  [epienem.
Actepongom cuutaeTca nto6on TBEPAbIV 06bexkT,
npesblwaowmin 50 M B nonepedHuke, opbuta KOTOPOro
pacnonoxeHa, B cpegHeM, Ao opbutbl KOnutepa. B HacTosawmn
MOMEHT UX 13BecTHO okoro 400 ThiC., HO ObLLee YMCno MoXeT
npubnuxaTbcs K ABYM MunnmMoHam. BonbluMHCTBO actepouios
COCpefoTOYEHO B npegenax nosica acTepovaos,
pacnonoxeHHoro mexay opbutamu Mapca v fOnutepa.

CambiM  kpynHbIM  actepovgom B ConHeuyHou cucteme
cuntanace Llepepa, wumetowias pa3mepbl npubNM3NTENBLHO
975x909 km, Ho ¢ 24 asrycta 2006 roga oHa monyuuna cratyc
KapnukoBon nnaHeTbl. [Ba ApyrMx KpynHemwmx actepoupa -
Mannaga n Becta - unmetor gnametp ~500 km. Haubonee
M3BECTHbIMM acTepouMgaMu MEHbLUMX pa3MepoB SABMSIOTCH
Opoc, Agoxuc, Wkap, AnonnoH n MNepmec. ObLias macca Bcex
acTepouaoB rMNaBHOrO nosica oueHvBaeTcs B 4 % OT macchl
JyHbI.

MepBbli ¥ KpynHenMwwnin ob6bekT nosica, Llepepa, 6bin
ob6HapyxeH utanbsHckum acTpoHomom Muauum B 1801 roay.

B 1891 Makc Bonbdh BnepBble MUCNonb3oBan s noucka
actepouaoB MeToA actpodpotorpadmm, npuM  KOTOPOM Ha
CHUMKax ¢ 6onblWKUM NEpUoAOM  3KCNo3uuuKM acTtepouibl
OCTaBMANMW KOPOTKME FMHUWU, YTO 3HAYUTENbHO YBENUYMIo
NPOAYKTUBHOCTb uUccregoBaHun. B nocnegHue gecatunetna XX
Beka K M3YYEHUKD acTepouaoB M UX opbuTanbHbIX NapameTpoB
NOAKMHOYNIUCE U aBTOMaTUYeCKne CpeAcTBa nomcka.

2.2 MNMoTeHUManbHO onacHble 0O BLEKTHI.

MoTeHuuansHo onacHbiMu obbektamu (MOO) cunTatoTcs BCe
acTepouabl, CrMocoGHble npubnuwkaTtecss Kk  3emne Ha
paccTosiHMe, MeHbllee unu pasBHoe 0.05 a. e., abcontoTHas
3Be3gHasi BeNnuMuMHa KOTOpbIX He npeBblwaeT 22.[1] Ecnu
NpUHATbL cpegHee 3HayeHue anbbeno acTepoufoB paBHbLIM
0,13, To B 3TOT 3a30p NapameTpoB nonagaet nobon actepous,
mmetowmii  cebilwe 150 meTpoB B nonepevHuke. OOBbekT
MEHbLUEN BEMUYUHLI HE CYUTAETCsl CMOCOOHLIM MPOU3BECTU
3HauMTEmNbHbIE pa3pyLUEHUsI.

TypuHCKas LKana onacHoCTM Knaccuduumpyet OOBbeKTbl Mo
6annam ot 0 (HeT waHcoB Ha BcTpeyy ¢ 3emnén) ao 10 (waHc
BEMWK, MMMaKT MOXET MNPMBECTU K MacCOBOMY BbIMUPAHMIO
dnopbl 1 dayHbl). HanbonbLuen NoTeHunanbHON ONacHOCTHIO
no STou Wkarne obnagatoT rpynnsl AnonnoHa u AToHa.

OgHumM 1©3 Haumboriee MW3BECTHbIX OOBLEKTOB rpynnbl ATOHa
aBnseTca Anodgwmc (Apophis 99942) maccori 50 MNH. TOHH M
anameTtpom 320 M, TecHoe cbnvxeHue koToporo ¢ 3eMnén
oxupaetcs B 2029 rogy. B 2004 rogy Cnyx6a no KOHTporo 3a
okonoseMHbiMun obbektamym npu NASA (Near Earth Object
Program Office) npucsovna emy aBa 6Ganna no TypuHCKou
wkane. MNo3xe cneunanucTbl NPUCBOMNKM actepouay eweé asa
6anna [JononHUTENbHO (BEPOSITHOCTb  CTOSIKHOBEHWSA  Mpu
nocrnegyowmx COnuKeHUsX MpeBbIIAET OAUH MPOLEHT; B
pesynbTaTe BO3MOXHbI rnokarnbHble paspyLueHus).
MakcumanbHoe cbnwkeHve ¢ 3emnén oxupaetca 13 anpens
2036 roga, B 4:36 no puHBMYYy. OTHOCUTEMNbHas CKOPOCTb Mpu
3TOM cocTaBuT 12 km/c. TPOTUNOBbLIN 3KBUBANEHT NPY UMMaKTe
Mor 6bl coctaBuTb okoro 800 MeraTtoHH B TPOTWUMOBOM
3KBUBAreEHTe, HO cneuvanucTbl Ha 99,7% yBepeHbl, YTO 0ObEKT
nponeTut mmmo 3emnu Ha paccTosiHum He mMeHee 30 ThbicaY
KUITOMETPOB.

2.3. Npumepsbl.
CnepyeT OTMETUTb, YTO CTONKHOBEHUS 3emnuM C  ManbiMu
acTepovaamMmn OCKONOYHOTO Nosica — He Peaku.

Actepong 2008 TC3 6bin Bnepsble obHapyxeH Bcero 3a 20
4acoB [0 TOro, Kak MOMHOCTBbI0 Uchapurcst B aTMocdepe Hag
TeppuTopuen CyaaHa 7 oktabpsi 2008 roaa.

Actepowng 2009 DD45 6bin obHapyxeH 28 deBpans 2009 roaa,
32 TpU [OHA OO0 TOro, Kak OH npubnuawnca k 3emne Ha
MUHMMarnbHOe paccTosHWe, B xode paboT Ha obopyaoBaHuu
obcepeaTtopun  CanguHr-CnpuHra B ABcTpanuu. AcTtepoug
MakcumarnbHo cbnusuncst ¢ 3emnéin 2 mapta 2009 ropa B 13:44
no [puHBMYy. Ero MoXHO ObINO BUAETb HEBOOPYKEHHbLIM
rmas3omMm B Hebe Hapg KXHOM YacTblo Tuxoro okeaHa. Pasmepbl
oueHuBanucb B 27-50 meTpoB. PaccTtosHne oo 3emnu — 70 TbiC.
kM. [MpnbnuantenbHbIi xapakTep NPUBOAMMbIX 34eCb Lndp
CBf3aH C TeM, YTO AMameTp acTepouioB BbIMUCISETCA Ha
OCHOBaHWM Mx cpefHero anbbeno. Tak Kak acTPOHOMbI TOYHO
He 3HaloT, Kakoe KONMMYecTBO CBeTa OTpaxaeT MOBEPXHOCTb
2009 DD45, oHM unCXopAT mM3 cpegHux 3HaveHun. CKopocTb
OBWKeHWsl, oTHocuTenbHo 3emnn coctasnsna 20 km/c. [pu
CTONKHOBEHWWN 3Heprusi B3pbiBa paBHaNacb Obl 1 meraToHHe B
TPOTUNOBOM 3kBUBaneHTe. OpgHako acTtepoua uMen Maro
lWwaHcoB gonetetb A0  noBepxHocTu. Ckopee  Bcero,
CTONKHOBEHME 3aBepLUUIIOCh Gbl BBICOTHBIM B3PbIBOM.

NASA B HacTosiLLee BpeMsi OTCIEXMBAET, B OCHOBHOM, CaMble
KPYrnHble OObeKTbl, AMaMeTp KOTOpbIX COCTaBnslT Gornee
kunomeTpa. OnacHoCTb, KOTOpyl acTtepouibl NpeacTaBnsaloT
Ons nnaHeTbl, He pacueHVMBaeTcs Kak cyllecTBeHHas. [lo
COBpPEMEHHbIM OLeHKaM, cTofnkHoBeHuss ¢ OO (no cambim
NecCMMMCTUYECKM MPOrHO3aM) BPsSiA N MPOUCXOAAT value,
YyeM pa3 B CTO Tbicay net. PakTuyecku, 3a MOCNEQHUN
Munnuapg net, npeanorokUTENbHO, UMENU MECTO TOMNbKO ABa
«gecatmbannbHblxy uMmnakta — 250 u 67 MnH. net Hasag,
OTAENUBLLNX COOTBETCTBEHHO — [laneo3sorickyto, Me3o3soickyto
n KanHosoickylo apbl pa3BuTus XusHW. [Mpu HanpaBneHuu K
3emne HebecHoro Tena pasMepoB, AOCTaTOYHbIX ANS TOro,
YTOObI BbI3BaTb 3aMeTHbIE Pa3pyLLEHUS,, aCTPOHOMbI CMOTYT €ro
o6HapyxuTtb.[5,6] Kpome TOro, npu cTOnMb  peaKux
KaTacTpoMYeCcKUx WMNaKkTax, HeT pelnTenbHO — HUKaKuX
LIAHCOB, YTO OYepedHOW M3 HUX MPOM3ONAET UMEHHO B 3MOXY
HTM, «korga wmwu BnepBble 3anHTepecoBanucb. [loaTomy
nctepus, HarHetaemas B CMW no noBogy «acTepougHow
OnacHOCTU», HE UMEET Nog cobo HX ManenLmnx OCHOBaHWN.

2.4. Bo3moXHble nocneacTBUA acTepouaHOro MMnakra.
HecMoTpsi Ha BCE BbILLEN3NOXEHHOE, pa3bepéM BO3MOXHbIE
nocneacTeusi nogo6GHoro CTONKHOBEHMUS. OCHOBHbIMUK
nopaxawwmmm daktopamu, Kak u npu nwbom B3pbiBe
6onbLuoro MaclTtaba, ABNAIOTCS: yAapHasi BOJSTHA,
3MeKTpoMarHuTHoe n3ny4eHume (Tennosoe, cBEeTOBOE,
3neKTpoMarHuTHeli umnynsc (3MW)), cericmuyeckasi BOIMHa,
npunveHas BonHa (LyHamu). BonbWMHCTBO 3TNX HaKTOPOB Mbl
paccMOTpUM HWXKe, NpU aHanu3e KOMETHOro MMMakTa. 3aechb
Xe OTMEeTUM, YTO TOmnbKO Al acTepouioB, MOCKOMbKY OHU
COCTOSIT M3 TBEPAbIX MOPOA, XapakTepHa BO3MOXHOCTb
Ha3eMHOro, NoA3eMHOro 1 NoABOAHOMO B3PbLIBOB, BIEKYLUMX 3a
coboli ceficMyYeckMe BOSHbl, @ TakkKe LiyHaMu BbICOTOW OT
[EeCATKOB [0 COTEeH MEeTpOB, NpeAcTaBrnslolme yrposdy [Ans
OCTPOBHbIX ~ MOCENEeHWA U NpUOpPEexHbIX  ropodoB, U
MMAPOaKyCTUYeCcKne  yAapHble  BOMHbl,  NpeacTaBnsiolime
OoMnacHOCTb Ans  MOpCKoW dhayHbl, CyAOB W MNOABOAHBIX
annaparos.

2.5. Bo3moxHbIe annapaTHbie Mepbl.

B nocnegHwue rogkbl ctany BecbMa NonynsipHbl NiaHbl pakeTHOro
«nepexasaTay MoTeHUManbHo onacHbix actepouaos. K npumepy,
Ans Toro, Ytobbl N3MEHUTb TpaekTopuio Anoduca Ha ABa KM.,
[0CTaToO4HO, MpPU NOMOLLUM pakeTbl-HOCUTENS, COPOCUTb Ha HEro
CHapsA-MMMNaKTop Maccow B OAHY TOHHY CO CKOPOCTbIO 2 Km/C
npu conuxeHun, npepLecTeytowem conmkennio 2029 ropa.
Ho nonacTb Hago ¢ ToyHocTbio nopsigka 100 meTtpos. U aTo
ewé nonbenpl. Kak yxe nucanocb Bbille, OBWXEHWE Ten B
ConHeyHON cucTemMe BeCbMa CUHXPOHM30OBaHO. W, ecnn
Anodmc He npegcTtaBnsAn yrposbl Ans 3emnu B TeuveHue
HECKOMbKMX ~ MUNMapgoB  NeT, TO Kak pa3  nonbiTka
«MOMpPaBuTb» €ro [OBWKEHWe pakeTHbIM 3annoM  MOXeT
NPUBECTM K AECUHXpoHM3aumn. W geicTBUTEnbHO co3patbh U3
3TOro actepouja NoTeHUManbHoO onacHbli 06bekT. Kpome Toro,
MHOr“e BUAAT B NOAOOHbIX NNaHax 3aMackUpoBaHHYHO MOMbITKY
OKOHYaTENbHO TMOXOPOHUTb KOHBEHLUMID O HepasMeLleHum
OpPYXMSi B KOCMUYECKOM MPOCTPaHCTBE.
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3. Nosic Konnepa u KeHtaBpsbl.

3.1. BBegeHue.

B 1951 rogy amepuikaHckuii acTpoHOM u kocmornor [xepapa
Konnep (Jerard Kuiper) [1], Ha ocHOBaHuv HabniogeHwn psga
MariopasmepHbix OOGbekToB (B -  OCHOBHOM  KOMET),
nepecekawowmx paguyc  opbutel  HenTyHa, Bbickasan
npeanonoXeHne O CyLlecTBOBaHMM B AnanasoHe 35-50 a.e. ot
ConHua nosica nnaHeTouaoB, SBMASIOLLErOCs MCTOYHUKOM
nepuognyeckux komet. 80-90ble roabl XX Beka 1 nepBble rogbl
BeKa TeKyLLlero ctanu aMnoxon OTKPbITUA, B KOPHE M3MEHMBLUMX
HallM MpefcTaBliEHUst O XapaKTepe pacripefiefieHnss matepum
Ha 3HauMTenbHbIX paccTosHusax oT ConHua. MNepBbiM, 3aponro
po rvnote3 Kownepa, 6bin obHapyxeH [nytoH. OTkpbiTre
npuHagnexvt Knaigy TombGo, Habniopatento JloBennoBckow
o6cepaTtopumn B 1930 rogy. MsydeHnme napametpoB [MnyToHa
Maro MPOSICHAIO MX B3aMMOCBSA3b C BO3MYLLUEHVUAMU OpOUTBI
HenTtyHa. NccnepoBatento, BO MHOTOM, NOBE30.

B 1992 ropgy, nocne 5 neT cucTeMaTUYecKMx MOWCKOB,
[aBalicko obcepBaTopuelt Obln  OTKPbIT MEepBbIA, Nocne
MnyToHa n XapoHa, TpaHCHENTYHHbIM 06bekT QB1 (nepuog 291
rog, opbuta kpyrosas, nepurenuii 40,9 a.e., acdenuii 47,8 a.e,
avameTp oueHvBaeTcs okono 283 km.) Ha mapt 1999 ropa
6bino oTkpbiTo 113 06bekToB nosica Konnepa (Edgeworth-
Kuiper Belt Objects), cetuac ux M3BeCTHO HECKONbKO ThbICAY.
KpynHeviwve n3 Hux (nomwmmo [nyToHa), umeloT guameTp ot
1000 km. go 3000 km. HaumeHbLumnin n3 Habnoaaembix -96 km.
CpegHuii anameTtp oueHusaetca ot 300 go 500 km. lMnyToH
ABMAETCH NUWb KPYMHEMWWM B LUMPOKOM Krnacce MoAo6HbIX
00BbEKTOB, MexagyHapoaHbin ACTpoHOMUYECKUn Coto3
(International Astronomical Union, IAU) npuwén K peLlleHnio He
COXPaHsiTb 3@ HUM TPaAWUMOHHBIN CTaTyC MraHeTbl, @ BHECTU
ero, Hapsigy € Apyrumm obbekTamu €ero krnacca B 4YMCHO
KapnukoBblX nnaHet (lesser planets) O6bekToB  Knacca
MnytuHo (Plutinos) Ha nogo6HbIX opbuTax oxupaetcs ot 35
000 (CtepH, 2000 roa) go 70 000 (OxeBuT, JleBncoH n OdyHkaH,
1997, 1999 rogbl). MNnyToHy, B psigy TPaHCHENTYHHbLIX OGBEKTOB
(THO), nprcBoeH NOpsiAKOBbLIN HOMEP.

B 2005 rogy nocnegoBarno MpakTUY4eCcKM OOHOBPEMEHHOe
coobLleHne  HECKOMbKUX  WUccredoBaTenbCckux — rpynn o6
ob6HapyxeHun (B 2003-2004 rogax), Lenoro psaa Knaccuyeckux
M Heknaccuyecknx obbektoB (2003 EL61, ummetowmit
COGCTBEHHBIV cnyTHUK, a Takke 2005 FY9 u ap.), oauH u3
KoTopbix (2003 UB313, K31021C) no guametpy (okono 3000
KM) npeBblwaeT MNnyToH.

Kaxgbil Mecsal HabnogeHui npuvHOCUT  MHdopMaumio O
AecaTkax NnogobHbIX, paHee He u3dyyeHHbIX, Ten [2]. CymmapHas
Macca OOBEKTOB COCTaBMSIET BHYLUMTENbHYO 4acTb Macchbl
nnaHeTbl 3eMHON rpynnbl (NeccuMMcTuYHas oueHka) — ot 0,02
po 0,5 macc 3emnn no pacyétam Bevicmana (1995),
DxeButa(1999), Mopbugennu (1999), ManxoTpbl (2000),
CrtepHa (1995). B 1998 rogy AHOepcoH M Ap., HA OCHOBaHMU
TPaeKTOpHbIX AaHHbIX ABwxkeHns AMC «IMnoHep-10», oueHunu
Maccy nosica kak 0,1 oT Maccbl 3emnu, ogHaKko 3TOT pe3ynbTat
nory4yeH TONbKO MO OAHOWN N3 BO3MOXHbIX TpaekTopuin (annapat
MOT MPOWTW BAANMN OT CKOMMEHUI MaccuBHbIX 06bekToB) [1].
Oanee, mbl Gyaem npegnonaratb Maccy B Auana3oHe Mexay
naHHou oueHkon AHgepcoHa (0,1 maccbl 3emnn) u Xamuaa (1,3
Macchl 3emnn), nosepsis Hanbonee NPOBEPEHHBIM
HabntogatenbHelM U TEOpeTUYeckuM AaHHbIM.  HanbGonee
CINOXHOW $IBMSIETCH OLEeHKa pa3MepoB WM MacCbl OOBHEKTOB.
[locToBEpHO M3MepeHbl TONbKO AnameTpbl U anbbeno MNnyToHa
1 XapoHa.

[ns octanbHbix THO, no Tpagvuun, BbIYMCASIOT AUaMeTpbl No
OTpaXEHHOMY CBETOBOMY MOTOKy, wucxogd w3 anbbeno
3arpsi3HéHHOro nbaa (60-80%), 4TO MOXET CUMbHO OTNNYATLCA
OT AencrtButenbHocTu. Ecnn, Hanpumep, Tunoso THO umeet
anbbeno, paBHoe 3HayeHuto Ansa XapoHa (okono 10%), owmbka
OLIEHKM OMaMeTPOB COCTaBMsET CBbllWe ABYX pa3. Macca, Tem
bonee, ocTaétcs B pamkax cambiX NpUBnM3nTenbHbIX OLEHOK.
Coctoatr THO u3 nbaa, Kak MCXoQHO npepnonaranock, Unv u3
6onee TSXKENbIX 3NIEMEHTOB — HEU3BECTHO.

Pe3ynbTaT MOXeT pasnuyatbCs B HECKONbKO pas. Takke He
BMOMHE [OCTOBEPHbI OpbuTanbHble napameTpbl  MHOMMX
0OBLEKTOB, TaK KaK OHU BbIYMCIISIFOTCS MO HECKOSIbKUM TOYKaM Ha
04eHb KOPOTKOM yyacTke opbuTanbHoro annunca. B nocnegxve
rogbl 3a obbekTamu nosica 3aKpenunucb Ha3BaHUsi
«TpaHCHeNnTyHHble  ob6bekTbl»  (THO)  (Trans-Neptunian

population), «marnble, KapnvkoBble nnaHeTbl» (lesser planets)
mnn  «konnepougpl»  (kuiperoids). HekoTopble  wu3gaHus
NO3BONSIOT PaCLUMPATb Ha HUX MOHATME minor planets, no
aHarnoruy ¢ npeabiayLiyMM NosiCoM.

3.2. KentaBpbl (Centaurs).

Tak Ha3bIBalOT HE3HAYUTENbHOE KONMMYECTBO Masbix OObEKTOB,
pacnornoXeHHbIX B TOM Xe AuanasoHe opbuT, YTo W NnaHeTbl-
TUraHThbl

3.3. Knacc MNnyTtuHo (Plutinos).

NmeeT pesoHaHCHble Op6WTHI, CpeaHee [OBWKEHWE KOTOpbIX
coctasnseT 3:2 co cpegHum AsuxeHnem HentyHa. Bonbluas
nonyocb opbut coctaBnser 39 a.e. Pas3nuuHbl TOMbKO
akcueHTpucuteTbl (0,11-0,35), HaKNOHbI UX OPOUT K MIOCKOCTU
SKMUMNTVKN MMEIOT XaoTU4ecknii xapakrep. Mpu aTom nepurenvn
6nusok 26 a.e, adenuii — 53 a.e. Pe3oHaHc 3:2 ctabunusmpyet
opbuTbl 3TMX OOBLEKTOB, HEe MOo3BOMAS WM CcOnmxaTbca ©
HentyHom, HecmoTps Ha TOT pakT, 4TO, Hanpumep, opbuta
MnyToHa nepecekaeT opbuty HenTyHa. TWUNWMYHBIM KpYMHBLIM
npeacTasutenem ssnsetcs [nyToH.

3.4. O6bekThI knacca Ky6esaHo u TBOTUHO.

Opbutbl no4Tn Kpyrosble. [vanasoH Ans Gonblumx nonyocew
40-48 a.e. OpbuTbl nexaT OGNU3KO K NIOCKOCTU SKMUMTUKN.
O6beKThl, BEpOSiITHEE BCETO, LapoobpasHbl U UMEKT CpeaHui
anameTp nopsaka 300-500 kunomeTpos.

3.5. O6BbekThI paccesiHHoro aucka (Scattered Disk Objects —
SDOs).

Op6uTtbl nouTn kpyrosble. [uManasoH Ans Gonblumx nonyocew
40-48 a.e., HaKkMoOH K MIOCKOCTU 3KMUMTUKA HaxoauTCH B
Gonbllem avana3oHe pasbpoca 3HaveHwuin. MmeroT cpegHun
anameTp nopsgka 400-600 knnomeTpos.

3.6. Heknaccuyeckue o6bekThbl (Unclassified Objects).
Heckonbko 00bekToB ¢ Gomnblon nonyockto 36 a.e. u
akcueHTpucutetom 0,1 nmeroT pesoHaHc 3:4 ¢ HentyHom. Ewé
OoBa obObekta C  OGomblioi nonyockto 42,2 ae. M
akcueHTpucutetom 0,2 wmmetoT pesoHaHc 3:5 ¢ HenTyHowm.
Heckonbko 06bEKTOB ABMXKYTCSA B pe3oHaHce 4:5.

3.7. CegHa (Sedna).

OtkpbiTa B 2003 rogy. [inameTtp oueHuBaeTcsa okono 1600 k.
YHUKanbHoM 0CoOEeHHOCTbI0 0bbekTa sBnseTcs Oonblias
nonyocb opbuThbl, cocTaBnswowas cebile 922 a.e., cpegHee
yAaneHue okono 500 a.e., nepvoa obpauierns 12,5 Teic. ner.
Cuntaetcs nopgobHoit obbektam obrnaka OopTa, HO
NpeanonoXeHne 3TO YWUCTO TUNOTETUYECKOe, Tak Kak obnako
OopTa pacnonaraeTcs 3Ha4YUTENbHO Aarnblue (CM. HIKe).

4. 'mnoteTNYeckue o6 HLEKThI.

4.1. Nnockoe o6nako Xunnca (Hills Objects).

B 1981 rogy Xunnc [1] npeanonoxun cywecTBoBaHWe NI0CKOro
KOoMeTHoro obnaka, nexaliero B MIOCKOCTU JKNUNTUKM Ha
pacctosHum 1000-10000 a.e. ot ConHua. CornacHo bBevnu
(1990) oHo nepecekaeTcs ¢ obnakom OopTa (cM. Hmke). LinumH
(1993) cuutan, 4To «aHcaMbGib PENWKTOBLIX MNaHeTe3umanei
HauyMHaeTCs C acTepouMaHOro nosica W npocTupaeTcs Ao
BHELUHeW YacTu obnaka Xvunncay.

4.2. O6nako Oopra (Oort cloud).

B 1950 rogy AH Xengpuk Oopt (Jan Hendrik Oort) (1900-1992)
[1,2] npeanonoxun cyllecTBOBaHWe MacCuMBHOro obnaka
06bekToB, uMetowero dopmy, 6nuskyto Kk cdepuyeckon,
BO3MOXHOTO NCTOYHMKA Aonronepuoanyeckmx "
rMnepbonuyecknx KomeT (B MOCNeaHW pa3 MpeArionoxeHue
uccnegosaHo Tankotom B 1999 rogy) B o6nactu ot 10000 go
150 000 a.e. ot ConHua (No psgy OLEHOK, MOXeT MPOCTUPaThLCS
[0 OfHOro CBETOBOrO roga OT LeHTpa cuctembl). B gaHHoe
BpemMsi GOnbLUIMHCTBO acCTPOHOMOB CHMTaeT MPOCTPaHCTBO 3a
opbuton HenTyHa 3anofiHEHHbIM Tenamu, aHanormvHbIMM
KPYyMHbIM KOMeTaM, KOTOpble CYWTAKTCH OCHOBOW nosica
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Komnepa (xoTs, yxe B camom nosice Koiinepa KomeTHOro
maTtepuana npakTM4eckM He oKasanocb, OH COCTOWUT W3
OTHOCUTENBLHO KPYMHbIX Ten). MNpeanoyntaemoe 60NbLIMHCTBOM
aBTOPOB HasBaHMe [AnA 3Toro obvekta — «auddysHoe
KoMeTHoe obnakox. Mo gaHHbIM YurepTa, TpamaiiHa, BelicmaHa
n JleBncoHa (1997), obnako cogepxut 1 10 13 komer,
npuLIeaLInX U3 30HbI, Nexallen B paguyce opbutsl KOnutepa.
MN3BecTeH HeobbI4HbIN 06bekT 1996PW (6onblias nonyock 322
a.e., mamas nonyocb 2,54 a.e., €=0,9921, HaknoH 29,9,
anameTtp okono 10 KM.), CyLlecTBOBaHWE KOTOPOrO KOCBEHHO
CBWAETENLCTBYET B MOMb3Y MMNoTe3bl AaHHbIX aBTOPOB.
OpHako, cywecTByeT M anbTepHaTMBHas Todka 3peHus [4],
COrMacHO KOTOPOW, KOMETHOro BeLllecTBa MeHblle, 4YeMm
cumtanock paHee. «OOLasi macca KOMETHOro BellecTBa B
nosice Oopta MoxeT OblTb B 10 pa3 MeHblue, 4em 3TO
cyuTanocb paHee» - TakuMm BbiBOJaM npuvwnu goktop [lon
Beliccman (Paul Weissman) u3 JlabopaTopuu peakTUBHOro
aBwkennsa (NASA Jet Propulsion Laboratory, JPL) un poktop
AnaH LTepH (Alan Stern) n3 KOro-3anagHoro
nccnegoBaTenbckoro  uHctuTyta  (Southwest — Research
Institute), onybnukoBaBlmne cTaTbio B XypHarne “"Nature" B
Bbinycke oT 1 cpeBpansa. CornmacHo ux rmnoTtese, BCe KOMETHI,
pa3mMepbl SApa KOTopbIX He npeBsbiwanu 20 kM, nornbnu ewle Ha
paHHMX 9Tanax dopmupoBaHus  COMHEYHOW  CUCTEMBI.
MpuunHoM 3TOro ObINK CTOMKHOBEHWA Kak Mexay camumu
KoMeTamu, Tak U ¢ nnaHetTamu. B pesynbTaTte aToro cenvac B
nosice OopTa ecTb TOMbKO KpynHble HeBecHble Tena u nx macca
He TaK Benuka, Kak 3TO OblfI0 MPUHATO CuYUTaTb PaHbLue.
Mpegblgywe mogenu dopmupoBaHus nosica OopTta He
YYUTbIBanu CTONKHOBEHUS MeXay KOMeTaMmu pa3MepoM MeHee
20 Kkm.

Obnako OopTa He cuuTaeTcs ITOWN [PyNnoi aBTOPOB
3HauNTenNbHLIM pe3epByapom KOMeT, npeanonaraeTcs Hanmyve
B HEM CMCTEM KPYMHBIX MACCUBHbIX Ten.

4.3. NnaHeTtapsl (Planetars).

Mo HekoTOopbiM npeanonoxeHusam, 3a obnakom OopTta
HaunHaloTcA obnactm O0BbLEKTOB, He CBA3AHHBIX C CUCTEMOWN
ConHua, a camMoCTOSITENbHbLIX B COCTAaBE MECTHOTO CKOMMEHUs.
3a aTMMM  runoteTnyeckumu obbekTamMu B MocnefHve
AecATUNeTUSA 3aKpenunca TEPMUH «NnaHeTapbl».

5. Yrposa umnakTa c nepudepmum cucTeMbil.

Puc.2.

B cBsA3u ¢ Tem, YTO MOCNEeACTBUS CTONIKHOBEHUS C 0ObekTamu,
npuweawmmm u3 obnactern obpalleHus KeHTaBpoB, mnosica
Kovinepa wn o6naka OopTa OZHOTWMHbLI, PACCMOTPUM KX
ofHOBpeMeHHO. Bce 3T 06bekTbl — KOMETbI U UX hparMeHTbl.
WX nponcxoxaeHue, Tak e Kak U NPOUCXOXIEHNe acTepouaios,
MOXHO pas3fenuTb Ha [Be Ipynnbl — OCTaTKOB PENVKTOBbIX
nnaHeTesnManen M OCKOJKOB, BO3HUKLUMX MPU CTONMKHOBEHUSIX
nnaHeTesumanemn Ha aTane KaTacTpodu4eckomn
6ombapampoBkn. CocTaB 3TUX Ten, MPEeAMnoNoXUTENbHO, -
3arpsA3HEHHbIN BOAAHOM Nén u 3amép3lune rasbl, TakMe Kak
kucriopod, Bogopoa W MeTaH. CTONMKHOBEHUs 3TUX Ten
NPOVNCXOOUNN C HUYTOXHBIMU OTHOCUTENBHBIMU CKOPOCTSMMU,
BBUAY TOro, Yto opbuTanbHble CKOPOCTM B AaHHbIX 06nacTsax
npeHebpexumo manbl. Mpu npubnuxeHun k CorHUy KOMETbI
paspyLialTcs, Kak TepMUYecku, Tak W Nof BO3AeNCTBMEM
COrnHe4Horo BeTpa. VMHorga paspylleHne MMeeT MOCTENeHHbIN
xapaktep. WMHorga OHO npoucxoouT M B XOOE KOMETHbIX
«BCMbILWEK», B3pbIBOB KOMET B CBOOOAHOM NpOCTpaHCTBE,
npupoa KOTopblX A0 KOHUA He BbisicHeHa. Pacnag komeTt Ha
Merkune pparMeHThbl ¥ X YacToe NPOXoXAeHe BONU3N NnaHeT-
TMraHToB MNPUBOAMT K rpaBUTaALMOHHON nepTypbauum un
XaoTUYECKOMY HapyLUEHWI0 CMHXPOHM3auumM opbuT, 4To aenaet
KOMETHble pparMeHTbl Hanboree BEPOSITHLIM MaTepuanom Ans
umnakta B ConHeyHonm cucteme. Tomy macca NpUMEpPOB.
Ckaxem, no gaHHbIM NASA, 3HameHUTbIN TyHIyCCKuin MeTeoput
SABMSANCS YacTblo KOMETbI JHKE, KoTopasi BxoaWT B noTok beta-
Taypua. TpoTunoBbI  3KBMBANEHT  TYHIYCCKOrO  B3pblBa
KOCBEHHO OLleHMBaeTcs B Auana3oHe oT 4 o 20 MeraToHH.
Hanbonee addekTHbIM ObiNO  NamsATHOE  CTONKHOBEHUE
dparmeHTOB KOMETHI LLymerikepa-JleBu ¢ FOnutepom. B Hayane
1994 roga komeTa vmMena crnegylwe napameTpbl: Nepurenvn
5,381 a. e.; akcueHTpucuteT 0,216; HaknoHeHUe opoUTbLI K
aknuntuke 6°00; aprymeHT nepuueHTpa 354°53; ponroTa
Bocxogswero ysna 220°32; cpegHss aHomanus 242,7°;
cupepuyeckuii nepuop 18,0 net. AGconioTHas 3BE3aHas
BenuunHa KomMeTbl 6m. Cpa3dy nocrne paspylieHus, npu
oyepegHoM cbnvmxeHun ¢ nnaHeton B uone 1994 roga, Bce
dparMeHTbl KOMeTbl, MOOYepEaHo, Bpesanucb B aTmocdepy
Onutepa co ckopocTblo 64 km/c, BbI3BaB BO3MYLLEHUS
obnayHoro nokposa (Habnopanocb 21 CTONMKHOBEHUE, Tak Kak
HekoTopble dparMeHTbl [0 MafeHusi, B CBOW oyepedb,
pacnanuce). MageHne cdparmeHToB npoucxogmrno ¢ 16 nmo 22
nons. TpOTUMOBbLINA 3KBUBASEHT KaXX[oro B3pbiBa OLiEHMBArncs
OT AECSATKOB 4O COTEH MMraToHH.

CoBceM HefaBHO, yXe B MIOHE Tekyllero roga QHToHu Becnn,
npv HabnaeHVax B AoMalLHe obcepBaTopum 3adukcmpoBan
ewé oauH nomobHbI MMnakT. Ha puc.2 npeacTaBneHsb
TUMUYHBbIE pe3ynbTaTbl «KOMETHbIX MMMNAaKToB» B arMocdepe
OnuTepa, Ha noBepxHOCTW ero cnyTHuka aHumepa. Cnpasa
BBEpXy, AN cpaBHeHus, NpuBeaEH APU3OHCKUN METEOPUTHbIN
Kpatep Ha 3emne — cnep TUNWYHOMO «Maroro acTepouHOro
MMnakTar.

OueBMOHO, YTO KOMETHble cpparMeHTbl — Haubonee
MacwTabHble, MOLUHbIE W, E€CMM TaK MOXHO BbIPa3uTbCs,
«TUMNOBbIE» ECTECTBEHHbIE «MMMAKTOPbI» COMHEYHON CUCTEMBI.
YacTtoTy ux nageHusi MOXHO npubnuauTenbHO onpeaenutb
crnegywowymMm obpa3oM. Tak kak 4Yepe3 opbutbl 3emnu u
OnuTepa npoxoguT MpPUMEPHO paBHOE YWUCMO KOMETHbIX
TpaekTopui, a addeKTMBHas nnowanb akkymynsauum y
Onutepa Ha gBa nopsigka Gonblie, Yem y 3emnu, vactoTa
CTONKHOBeHWI HOnutepa C KOMETHbIM MaTtepuarnioM, YCIOBHO
roBopsi, B CTO pa3 Bbiwe. OH BCE eLlé akTMBHO MnpogorkaeT
ouymLLaTb CBOK 30HY MUTaHWS, Kak U Ha 3ape (POpMUPOBaHUS
nnaHeTHOW cuctembl. VI aTu umnakTel — nocnegHue, cnabble
OTFONOCKM TOrO MNpoLecca, KOTOpblIi paHee Obil MOCTOSIHEH.
Ecnu Ha KOnutep kpynHble KOMETHble (oparMeHTbl nonagaroT
oavH pas B 15 net, To 3emnsa BCTpeyaeTcs ¢ HAMW OAUH pa3 B
nontopa Tbicavenetus. OauH pa3 B 1500 net cnyyaetcs
ouyepenHast «TyHrycka» Toro unu uHoro maclutaba. CkopocTtu
BCTPeEYM C KOMETHbIM MaTtepuanom Bapbupytotcs ot 60 go 100
KM/C, YTO 3KBMBANEHTHO SiAEPHOMY B3pbIBY GOMObI CXOAHOW
Maccbl. BBuay cBoero cocTtaBa, Aaxe KpynHble parMeHThbl
KOMET He B COCTOSIHMM MpeofoneTb Tpononay3y M AOCTUrHYTb
3eMHOM MOBEPXHOCTU. [103TOMYy CTONKHOBEHME 3aKaH4MBaeTCsi
BbICOTHBIM TEPMUYECKMM B3pbIBOM. [Mogo6HbIM TyHrycckomy.
Mopaxatowme akTopbl, TaK Xe, TOYHO IKBMBANEHTHbI
nopaxarLUmm dakTopaM siAepHOro B3pbiBa, 3a WUCKIOYEHVEM
pPafNOaKTUBHOIO 3apaxXeHusi. TENNOBOE U3MNy4YeHWe BbI3biBAET
OTHEBble LUTOPMbl Ha TOBEPXHOCTW, a y[dapHas BOJHa
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paspyLuaeT TEXHWKY U NMOCTPOVKW, BbI3bIBAET Y HE3ALUMLLEHHbIX
NOAEN 0XOMM, KOHTY3UM U KOMINPECCUOHHbIE pa3pbiBbl TKAHEN U
T. n. He cnepyet 3abbiBaTb U 0 TOM, YTO B NPU3EMHOM Croe
yAapHasi BofnHa NepexoguTt B YAApHO-MNacTUYECKyl, HaroHss
nepen coboi nbiflb, KAMHU, OBNOMKU AEPEBLEB U COOPYXEHUIA C
OKONO3BYKOBBIMW ~ CKOpPOCTAMM. Temnepatypa BO (OpOHTe
BOIMHbI, [aXe Ha 3HayuTemnbHbIX PacCTOAHUAX OT 3MNULUEHTpa,
MOXeT AOoCTUraTb COTeH rpagycoB. [py 3TOM B MOpPaXKEHHOM
panioHe 3aMeTHO (MHOrAa Ha Yacbl) MeHsieTCcA CocTaB
aTMocdepbl — 3HaYUTENbHAsA YacTb KMCNOpo[a CBA3bIBAETCS B
yrapHblIi ra3 1 OKMCb a3oTa. B To xxe Bpemsi, aneKTpoMarHuTHbIN
MMMynbC crnocobeH BbIBOAUTb M3 CTPOS WHAOPMAaLMOHHYHO
TEXHUKY, YCTPOMCTBa ynpaBneHuns n cBsa3n. Kak u npu niobom
BbICOTHOM B3pblBe, B3auModencTBMe C UOHocdepon U
anbBEHOBCKMM CIOEM MpUBOAMT K reHepauuu BTOPUYHOIO
AnvHHoBonHoBoro OMW, crnocobHoro BbIBOAMTL K3  CTPOS
TNHWUK 3nekTpornepeaayn, kabenbHoON CBA3M, SMEKTPOCTaHLMNM U
NOACTaHUMM B paguyce ThbICAY KUIIOMETPOB Jaxe oT
CpaBHUTENbHO HeGoMbLIOro B3pbiBa. B3pbiBbl TPOTMNOBBIM
akBuBaneHtom pno 10 ruraToHH He BRekyT 3a cobon
3HauMTenbHoro yulepba akonoruy nnaHeTbl. bonee MoluHble
MOryT MPUBECTU K acpbdpeKTaM, aHanorM4HbIM «SAEPHON 3UMeY.
MpubnuautenbHble paguycbl 30H MOXapoB W  paspyLUeHUi
BOKPYT aMULIEHTPa, NpY PasnunyHbIX TPOTWUIOBLIX KBMBANeHTax
BbICOTHbIX B3pPbIBOB, MPUBEAEHbI HIKE.

TpoTunoBbIN
3KBUBAaneHT

Paauyc nopaxeHus

1Kt 1.3 Km

10 KT 2.5 Km

100 KT 8 Km

1Mt 17 Km

10 Mt 38 Km

100 Mt 90 Km

17T 200 Km

101 450 Km

100 't 1000 Km

Mpy aToM, cnepyeT yuuTbiBaTh, YTO OONacTb MOPaKEHUs Mpu
CTONKHOBEHUN  acuMMMETpuyHa  (BCMIOMHUTE  XapaKTepHYto
«B6aboyky» BbiBana neca npu TyHrycCKoM B3pbiBe).
AnnapaTHas 3awuTa OT KOMETHOro dparMeHTa HEBO3MOXHa,
Tak kak nobas nonbiTka €ro OTKIIOHEHWS OT TpaekTopuu
npvBedéT k ero apobneHuto. COOTBETCTBEHHO, €AMHWUYHBIN
MMMNaKT 3KBMBANEHTOM CTO MEraToHH npeanovTuTenbHee cTa
B3pbIBOB MO OAHON MeraToHHEe Kaxabli Ha GonbLUol nrowaau.
Havnydwen 3awmTon sABRsSeTCs xopoluasi OpraHv3aums
rpaxxgaHckon oBopoHbl. [Jaxe npu CTOMeratToHHOM B3pbiBe B
Tpornonay3se TWUMOBOE MPOTUBOATOMHOE YOexule OaéT novtu
CTOMPOLEHTHYIO TapaHTUIO BbDKMBAHWUS YKPBIBLUMXCS B HEM
nogen.

Basepwiums daHHbIU 0630p xomenock bbl Ha ONMUMUCMUYHOU
Home. BepossimHocmb peanu3sayuu pucka 8cex nepequcieHHbIX
Kamacmpodb, KaK Mbl 8udesiu, HUYMOXXHO Marna.

Amumpuii Bobbinée, Vionb 2005 .
http://astronomy.ru/forum/ (modepamop ¢popyma)

My6nukyetcss ¢ paspelueHusi aBTopa. Beb-Bepcusi cratbu
HaxoguTca Ha cante Burtanma LeegyHa «[a Crtpenbua»
http://shvedun.ru
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Xomenockb 6bl 8blipasumb ocobyto bnacodapHocmb Cepeeto
lonosy, [Amumputo Bube, Cmacy Kopomkomy, [HeHucy
HeHuceHko, Oneey Ty4duHy, pedakyuu, y4acmHukam u
obospesamensim opyma calima www.astronomy.ru : Vitaliy,
Artom, Encycler, dims, pumba, nsg, Mars, u MHoaum Opyasum
cobecedHukam 8 xole Ouckyccul, a makxe asmopam
mamepuarnos rno daHHol memamuke 6 cemu PyHema.
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Bcmpeyua cubupckux
acmpoHOMO8
«CnbAcTpo-2009»

—
s

18-20 ceHTs6pss 2009 roga B npuropoge Hoocubupcka
npowen Cubupckuii acTpoHomuydeckuii dopym «CubAcTpo-
2009». 370 ObIN yxXe 4YeTBepThIN MO cyeTy Popym, KOTOPBINA
cTan peKkopAHbIM MO 4YWCRy Y4acTHUKOB - 265 nwbutenen
acTpoHoMmuK,  npernofasaTenen, LUKONbHUKOB W MPOCTO
MHTEPECYIOLNXCA 3BE3OHOM Haykol cobpanucb B narepe
«Ykanoseuy» B panoHe bBypmucTtposo.

leorpadpms y4acTHMKOB OYeHb OBLIMPHa — OHa oxBaTbiBaeT 21
ropog ot Ypana po baiikana, 6binuM Takke YYacTHUMKM U3
eBponerickor Yyactn Poccun n KasaxcraHna. MNMoroga He nogsena
— Tensnble W SiCHble HOYM MNO3BOMMMN CMOSHA HacnaguTbCst
BYAAMM  3BE3[HbIX CKOMMEHWR, TyMaHHOCTEW, a caMbIM
nonynsipHeim obbektom crtan HOnuTep € ero MNOCTOSHHO
MEHSIOWMMIN CBOE MONIoXeHue cnyTHukamu. [IBa pecsiTka
TENecKkornoB oA YnpaBMfeHWEM 3HalLWMX FMOOB BCH HOYb
paboTanu Ha nnoLagke.

Ha 3TOM «CunbAcTpo» cobpanocb HeCKOmbKo
acTpodpotorpacoB, KOTOpble MO YPOBHIO CBoel paboThbl
OOCTUIMM M B YeM-TO [Jaxe MpeB3OWnM MacTepcTBO
npodeccunoHanbHblX — acTpoHomoB. Uropb  YekanuH 13
TaraHpora nopgenuncs cekpeTamu nonyyeHus
acTpOHOMMYeECKMX poTorpadnii, KOTOpble NPU3HaHbI OQHUMU U3
NyYLINX He Tonbko B Poccuu, HO 1 B MuUpe.

KomnaHuio emy coctaBunu npodm 13
KpacHosipcka n Owmcka. MoxHO He
COMHeBaTbCsl, YTO 3TU BCTpeuu JagyT

MOLLHBIN UMMyIbC TBOpYeCTBY
HOBOCMBMPCKUX nobutenen
acTPOHOMUM.

lMoyeTHblM roctem dopyma cTan
NEeTYNK-KOCMOHABT repon Poccumn AW
Jla3yTKkvH, KOTOpbLIN pacckasan MHOro
MHTEPECHOTO O CBOEM rMorneTe, O

COCTOAHUU COBpeMeHHOVI
KOCMOHaBTUKN.
3aTauB AblXaHne cnywarenm

y3HaBanu HOBblE ans cebs
KOCMUYeckne (aKTbl, O KOTOPbIX He
HanuMcaHo B kHurax. O6asTenbHbIN
CKPOMHBIA 1 3HAKOWWUA 4YeroBek -—
MMEHHO TakuM 3anomMHUTCS AnekcaHap
MBaHoBW4 yyacTHukam «CubAcTpo-
2009».
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YHuKanbHble kagpbl unbma 06 aKkcneauumm Ha 3atmeHve 22
mons 2009 ropa Ha octpoBa Kupubatn komMmeHTUpoBarn
opraHm3aTop  3TOM  3Kcneauuuu,  avpektop  MpkyTtckon
ob6cepBatopun C.A. A3eB. [lecATb nepenetoB, TPYyAHOCTU
Norny4yeHust BU3bl B 3Ty MUKPOCKOMUYECKYIO CTpaHy U 3anpeT Ha
npoBefeHVe Hay4yHbIX UCCMeOOoBaHWU Ha ee TeppuUTopumn — 3To
NVWb Manas TonuKka BreyatneHnn o6 ITOM  CroXHOM
akcneauLmnn.

Ho HacToswmmmn reposmu  Popyma cTanu  LUKOINbHUKW,
npubbiBine n3 Hosocnbupcka n Omcka. dPnar ®opyma 6bino
[OBEPEHO MOAHATb Npu3epy 06NacTHOM onumnuagbl Mo
actpoHomun — [eoprnio  [aBpunosckomy. WmeHHo Ans
MOSIOAEXM, CTOSILLEN nepes BbiGOPOM KU3HEHHOTO MYTH, BaXHbI
Takue BCTpeuu. 3pecb pebsita cMornmu noobLiaTtbes Mexay
coboli, MPOAEMOHCTPUPOBAaTL YXe MONyYeHHble 3HaHWUSA Mo
acCTPOHOMWUM U KOCMOHaBTUKe, 3a4aTb BOMPOCbI KOCMOHAaBTY U
y4YeHbIM U3 pasnuyHbiXx cdep aeaTensHocTu. HambBonbluwmi
BOCTOpr AOCTaBWNM BCeM Yy4yacTHukam Popyma nonetbl Ha
HacTosILLeM BO3AYLUHOM Luape MoA YnpasreHueM nunota-
Bo3ayxonnasaTtens. HukTo He ocTancs 6e3 nogapkoB v Np13oB.
MmaBHbI e npu3 — Teneckon TAJ1-65 HoBocnbupckoro
npnbopoCcTponUTENLHOTO 3aBoda — AOCTancs CUMbHEMWMM —

KOMaHae, npubbiBwen m3 Omcka. Xopowo nokasann cebs
YYEHMKM aspokocmmuyeckoro nuues u nuuesa CITA.

Bce Tpu opraHuzatopa @Popyma —  Hoocubupckuii
npubopocTpouTtenbHbIi 3aBof, [eopesndeckasi akagemust u
Mapus HoBocubupcka — cumTaroT, 4To NogobHble MeponpuaTUs
O4YeHb BaXHbl ANA MO3ULIMOHMPOBAHUS Hallero ropoga Kak
obpasoBaTenbHOro 1 Hay4Horo LeHTpa Cubupckoro pervoHa. C
OFPOMHBIM  MHTEPECOM  Y4YaCTHWKM U3  Opyrux roponos
paccmatpuBanu MakeT Oyaywiero uUeHTpa (mnaHeTapus),
KOTOPbIN NPOEKTUPYETCS NoA PYKOBOACTBOM M3pUM ropoaa.

Moka caenaHbl MepBble Larn B 3TOM HanpasneHuu, HO ecTb
Hafexna, YTo TakoW LEHTP NO3HaBaTENbHON Hayku MOsIBUTCS B
Hosocubupcke.

Cepezeli Macnukoe, unern Opaxomumema
«Cu6Acmpo-2009», men. 8-905-946-8663

Hpyaas uHgopmayusi Ha caume «CubAcmpo»
http://npzoptics.ru/sibastro/
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O nepuoduyeckux 36e30HbIX
nynbcayusix

Ewe Bo BpemeHa [unnapxa 6bino 3ameyeHo, 4TO
APKOCTb HEKOTOPbIX 3BE3[, U3MeHSsieTCs. [1Be C NULLIHUM ThICS4YM
neT acTPOHOMUYECKMX HabnoAeHW NO3BONWMAN YCTAHOBUTD,
YTO y OAHMX 3BE3[ OHa W3MEHSieTCA CryyalHo, y ApYyrux —
o4yeHb CTporo nepuogmyecku. [lepuognyeckoe wu3MeHeHue
SIPKOCTU 3BEe3[ CBs3bIBAOT C WX nynbcauusimu. [lepuoabl
nynbcauui pasHbiX 3Be3d MHOroKpaTHO pasnuyarTcs. JTo
NO3BONWIIO Pa3fenuTb UX Ha rpynnbl, OTAMYAKOLLMECS FMaBHbIM
obpa3om nepvogom konebaHwii. [eneHue 3TO He O4YeHb
ctporoe, Ho cywectByeT [1]. Hanpumep, nepwvogbl
Jonronepuoanyeckmx nepemeHHbix Tuna OwmukpoH Kuta
(Muwpuabl) nexart B uHtepsane 100 — 700 cyTok, 3Be3a Tuna RV
Tenbua — 20 — 150 cyTok, knaccudeckux Ledena — 1 =50 cyTok,
3Be3g Tuna W [eBbl — 2 — 45 cyTok, uedeuns ¢ bueHnamm — 1 —
7 cyTok, 3Be3g Tuna RR Jlupbl — 1,5 — 24 yaca, 3Be3g Tmna
Lledbes — 4 — 6 4vacoe, kapnukoBbix uedena — 1 — 3 vaca,
nepemMeHHbix 6enbix kapnukos — 200 — 1000 cekyHA.
B nocnepHve pecatunetusi ObiMuM OTKPbITbI Takne WCTOYHUKK
MMMYNbCHOrO NEPUOANYECKOTO 3MEKTPOMAarHUTHOIO WU3MyveHust
(BMW) kak marHuTapbl 1 nynbcapbl. OnuTensHOCTN nepruoaos
NMOBTOPEHUS WMMMNYNbCOB Y HUX OYEeHb KOpOTKMe Ansd
aCTPOHOMUYECKMX OOBEKTOB M NexaT Ha CerogHsl B MHTepBarne
OT HECKONbKMX MuUnnucekyHa fo 12 cekyHa. Takum oGpasom,
HabnlogeHMsMM  acTpOHOMOB — OXBayeH BeCb  AuanasoH
nepuonoB konebaHui nManyyeHus 3ese3n ot 1,5 MunnucekyHabl
no 700 cyTok, kpome ABYX AOBOSIbHO Y3KMUX €ro y4yacTkoB OT12
CeKyHA A0 TpeX MMUHYT 1 oT 15 MUHYT [0 OAHOrO Yaca, Hanm4yne
KOTOpbIX, BEpPOSITHEE BCEro, onpeaensieTcs HegocTaTkamu
cpeactB  HabnopeHuin. Ecnu  gns MeaneHHbix  3Be3d
xapakTepHa cpopmMa M3MeHeHus ApKoCTK, Brinskas K cuHycovae
UM K CyMMe [ABYX-TPEX CUHYCOWZ pasHblXx 4acToT, TO Ans
MarHUTapoB U MynbCapoB XapakTepHa wuMnyrbcHas dopma
curHana.

Takas 6onbluas pasHuLa BPEMEHHbIX XapaKTePUCTMK
1 hopMbI U3NyYeHns1 3Be34 NpMBena TEOPETMKOB K pasfnyHbIM
MoZensM ANs UX OnucaHus.

Okono 1920 r. 3AAWHITOH Mpeanoxun Moaernb
nogaepxaHus  nepuogudeckux — konebaHun B 3Be3ge,
npakTU4YeckM COBMafalLllyld C  W3BECTHbIM  KpUTEpUeM
HEeyCTOWYMBOCTM ropeHusi Panesi. B ee ocHOBY 6bIno NONOXeHO
npeanonoXxeHue, YTo B 3Be3€ UMEETCS 30Ha, paboTatoLas kak
KIoY, Neprvoan4eckn OTKPbIBAOLWMIA UMW NepeKpbIBaOLWNIA NyTb
pagnansHomy notoky OMW. MNepBoHayanbHO npeanonaranochb,
YTO TakoW 30HOWM B 3Be3[de SABMSAETCA 30Ha MOHM3aUUn
BOAoOpoAda, Mpoucxoaswen npu Temnepatype nopsgka 10
Tbicad K (kenbBWH). HO BCKOpe BbISICHUNOCH, YTO Mynbcaumn
BO3HMWKaOT U B 3B€3/1aX, MOBEPXHOCTHAs TeMnepaTtypa KoTopbixX
npesblwaet 30 Thicay K. [lMockonbky npegnonaraeTcs, 4TO
Temnepatypa B 3Be34€ MOHOTOHHO pacTeT OT ee LeHTpa K
nepudpepumn, B Takon 3Be3fe HET 30Hbl MOHWM3aLUMM Bogopoaa.
Kasanocb, Teopus pyxHyna. Ho YKeBakuH npeanoxun cuntarb,
YTO KIMHOYOM SBMSAETCS 30Ha BTOPOW MOHM3aUMKM  renus,
npoucxogsiien npu Temnepatype nopsaka 40-60 Thicau K.
Takvm 0bpa3om, NOCKOMbKy NOBEPXHOCTHAs TemnepaTtypa Bcex
M3BECTHBIX MyNbCUPYIOLMNX 3BE3[ HUXEe TemnepaTypbl BTOPOW
MOHM3auMn renusi, Teopusi Obina cnaceHa. [poueccy
MOHM3aUMN BOAOPOAA, KaK U MpoLeccy MNepBOW WOHMU3aLMK
renus, 6bina oTBefeHa poslb HEKOW YaCTHOCTW, CYLLIECTBEHHOW
ponu B 6ONbLUMHCTBE 3BE3/1 HE UrpatoLLEn.
OcTaeTcs He BbIICHEHHOW poOnb MPOUCXOASALMX B 3Be3fe
TepmosifepHbIX  peakuun. Ecnu, Hanpumep, OaOWMHITOH
oTMeuan ux BaxHyH porib B kornebaTtensHom npouecce, To Koke
B 3TOM comHeBaeTcs. OH cuMTaeT, 4TO B LEHTpanbHbIX
obnacTtax 3Besfbl, rge 9TU peakumMu MPOUCXOANAT, ABWKEHUS
nnasmbl Marnbl MO CPaBHEHUIO C €e ABMXKEHUsMU B oBnactsx
BOMM3M NOBEPXHOCTH 3BE3AbI.
MpenctaBnseTcd, 4TO B 3TMX B3rMs4ax CrAUWKOM MHOMO
HeonpedeneHHocTen Ans  Toro, 4YTobbl  cuMTaTh KX
yCTaHOBUBLLUMWCS.

Mocne oTKpbITUA nynbcapoB [2] BO3HWMK BOMPOC,
KakoBa UX cyLHOCTb? NockonbKy NpeacTaBrneHnst 0 MexaHu3me
nepuoavMyHoOro M3nyyeHus uedpena yxe cyllecTBoBanum, TO
ObIMM  NpeanpuHATEL  MOMbITKA ~ MPEACTaBUTb  MPUYMHBI
HecTaLUMOHaPHOCTU MynbCapoB aHanornyHo. Ho BO3HMKNU He

npeofosieHHble TPYAHOCTU, CBA3AHHbIE C OYeHb KOPOTKUMMU
ONMUTENBHOCTAMM  NEPUOAOB  MOBTOPEHUS WX CUrHamoB. Y
nepBbIX OTKPbITLIX MyNbCapoB OHW cOCTaBnsnu nopsigka 0,5 —
1,5 cekyHabl. [MynbcmpoBaTh Tak ObICTPO Ha OCHOBHOW YacToTe
00blYHblE 3BE3Abl, Aaxe camble MarieHbkue, He MoryT. Bbinu
NpeanoXeHnss OObBSCHATb  BbICOKYID 4acTOTy MOBTOPEHUS
CUrHana nynbcauMsMu 3Be3dbl Ha BbICOKMX FapMOHMKax WX
Cco6CTBEHHBIX KkonebaHuit. Ho He yganocb OBGBbACHUTL, Kak B
3B€3/1e MOryT BO3HMKaTb Mynbcauymn Ha BbICLLEV rapMOHUKe 6e3
nynbcauui Ha OCHOBHOM 4acToTe. Bbiny nonbiTkM 06bACHUTL
npupogy nyfnbCcauuii  CUrHamoB  MyfbCapoB  BpaLLEHUEM
TPaAUUMOHHBIX 3Be3d. Ho 1 BpallaTbCs ¢ Takoi CKOPOCTbH OHU
He MoryT, nockonbky 6yayT pa3opBaHbl LEHTPOGEXHLIMU
cunamu. MpeackasaHHble TEOPETUYECKU HeWTPOHHble 3Be3apbl
nynbCUpPoBaTb C TaKOW YacTOTOW TakkKe He MOryT: OHW Ans
3TOro cnuwkom mansl. Torga Mong u MayvHu He3aBUcMMO Apyr
OT Apyra M C pasHbiX CTOPOH MpULNM K MoZenu ObiCTpo

BpallalolWwencs HamarHM4eHHoW HEWTPOHHOW  3Be3fbl  C
«ropsiyeit  TOYKOM» Ha ee MOBEPXHOCTM,  M3nyyaroLlen
3MEKTPOMAarHUTHY0  SHEeprMio B Y3KOM  Niyde  nodoBHo

npoxektopy. lNpu Takoh mogenu nynbcapa Habnwparensb,
€Ccrnn emMy OYeHb MOBE3M0o, NEPUOANYECKM OKasbIBaETCs B Nyye
M BOCMNPUHUMAET WU3NyYeHUe Kak MocrenoBaTenbHOCTb
3MeKTPOMarHUTHbIX UMMynbCOB BO BCEM crekTpe
HEMpepbIBHOMO U3MyYeHUst «ropsiyer Touku». CerogHa aTa
MoZenb nynbcapa obwenpuHsita. Ho n oHa He 6e3ynpeyHa.
BosHukaeT psg BonpocoB, 6e3 oTBeTa Ha KoTopble rurnoTesa
lonpa — MNaynHu He BbiaepXuBaeT KpuTukn [3].

Kak roBopunu gpeBHue pumnsiHe, “ ignotum per ignotius
MpyvMeHnTENBbHO K Mynbcapam 3TO 3Ha4MT, YTO Mbl MbiTaemcs
paspewatb He  SCHble  npobrnembl, onupasicb  Ha
npeAcTaBeHUs], KOTOPLIE ELLE MEHEE SICHBbI.

CyLecTBylOLLME CErOAHS NPeACTaBeHNs UCXOAST U3 TOro, YTo
npvpogda copmupoBaHua nepuoguyeckoro MU 3ee3n Tuna
uedeuns 1 nynbcapoB He UMEKT Hu4ero obuiero. Tak nu 3Tto?
KaxeTcs, J1.A. ApUMMOBMY roBOpWIT, YTO «NpUpoda CroXxHa, HO
He 3foHamepeHHa». Mbl MHOroe B HeW He 3Haem, U 3TUM
He3HaHVeM HeobXoAMMO Mofb30BaThbCs akkypaTHo. WHaue
MOXHO He npuBNU3NTLCA K UCTUMHE, a Oe3HafgexHo OT Hee
yAanuTbes.

XoTsi curHansl 3Be3q Tuna uedeun 1 nynbcapoB CyLIECTBEHHO
pasnuyHbl, W Te, W OpyrMe UW3nyyawT Nepuoauyecku
N3MEeHsIIoLMEeCs curHanel, U Te, U apyrue Moryt HabnogaTbes
BM3yarnbHO kak 0bblYHble 3Be3abl. ATO AaeT BO3MOXHOCTb BCe-
Taku nonbiTaTeCA OMUcaTb WX C eauHbIX no3vumin. Byaem
MCXOAUTb M3 TOro, YTO M uedeudbl, U nynbcapbl ABNSIOTCA
0OblYHBIMKM  3BE3JaMK, KOTOpble pasnuyalTcs  Tem, 4To
nynbCUPYIOT OHU Ha Mmodax (B OTNMYME OT 2apMOHUK)
KonebaHuii CyLLLeCTBEHHO Pa3HbIX NOPSAKOB.

”

Puc. 1. ®opmsl mysnbcaruii 38e3/1 Ha HU3KUX MOJax KoyieOaHui.
a— HyleBas Moja KojebaHui, b — nepBas Moja, ¢— deTBepTast MoAa

Yto ato 3HaunT? Haumbonee npocto cywHOCTb (POPMbI TaKUX
konebaHuin MOXHO 0ObsicHATL rpacudecku. Ha puc.la
nokasaHo nogobHoe 3Besde cdepuyeckoe Teno, KoTopoe
nynbCcMpyeT Ha CaMON HWU3KOW MOoAe - Ha MoAe HyrneBoro
nopsinka. BugHo, 4to B 3TOM cnyyae npouecc kornebaHui
3BE3/bl XapaKTepusyeTcs LieHTpanbHON CUMMETPUEN HyneBoro
nopsigka. 3TO - 9MeMEeHTapHbll  cryyah  cdepudecknx
konebanui. Mo-Bugumomy, Tak U konebniTcs krnaccudeckue
uedenabl 1 Mupuabl. MianyyeHve Takown 3Be3fbl, nepecekas ee
rpaHuLly, pacrnpoCTpaHsieTCsi LEHTpanbHO — CUMMETPUYHO U
M3MEHSIeTC BO BPEMEHW MO aMniuTyde B COOTBETCTBUM C
nynbcauusamu.
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Cdbepuyeckoe Temno, cosepluatowlee konebaHmss Ha Mope
nepBoro nopsigka, nokasaHo Ha pwuc. 1b. BugHo, 4TO OHO
pasaeneHo HeMoABWKHON LieHTpanbHoOM

NOCKOCTBH. Kone6aHus nonyLapui npoucxoasaT
OTHOCWUTENbHO  3TOW  NNockocTM B npotuBodpaze. B
npocTpaHcTBe n3ny4yeHve npuobpeTtaet HeKoTopyto

HanpasneHHocTb. Popma AnarpamMmmbl HanpaBrieHHOCTN UMeeT
BYA, CBOEOOPAa3HOWM «BOCBMEPKM», MaKCUMyMbl KOTOPOW nexar
B NpOXOASLIEN Yepes LIeHTp Luapa MrocKOCTW, HOpManbHOW K
NocKOCTH HyneBbix konebaHui. Ecnu nynbcupytowas Ha moge
nepBoro nopsiika 3Be3fa BpallaeTcsi BOKPYr MPOM3BOSIbHOW
ocu, Habniogaemoe usnyvyeHWe MOXeT ObiTb [OMOMHWUTENBHO
MOZYNMPOBaHO C [OBOWHOM 4acToTOW BpalleHus. BoamoxHo,
3TUM obObscHsieTcs «adbdpekt Brnaxko», Habnopawowwmiics y
HEeKOTOpbIX 3Be3d, OTHOCUMBIX K rpynne 3Be3g Tuna RR Jupebl
[4].

OaMH 3  BO3MOXHbIX BapuvaHTOB cdepuyeckoro Tena,
coBepliatowero kornebaHus Ha MoAe 4YeTBepTOro rnopsiaka,
nokasaH Ha pwuc. 1c. B aTom cnyyae mnoBepxHOCTb Tena
OKasblBaeTCs  pa3fderneHHon Ha  MrowagkM  y3noBbIMU
“‘Nnapannenamn” un “mMepugmaHamm ”, KOTOpble OCTarTCs
HEMOABWKHBIMW Npun KonebaHusax nrowafgok. XapakTepHo, 4To
nobble  ABe  nnowankW, UMmewwme  obLiyl  rpaHuly,
nynbCcupytoT B npoTtuBodase. lMo-Buagumomy, Tak koneodniortcs
“‘uedengbl ¢ GueHuaMKU’ UK nonunepuoanyeckme Ledenab.
Mo kpamHen Mepe, YUCMEHHbIE OLEHKM TFOBOPSIT O TOM, 4TO
COOTHOLLUEHME pacyeTHbIX MnepvodoB KornebaHuii Ha nepBown,
BTOPOW W TpeTbel rapMOHUKax YeTBEPTOA MOAbl XOPOLUO
COOTBETCTBYET TUMUYHOMY COOTHOLLIEHWIO nepvoaoB
rapMOHUYECKNX COCTaBNSOLWMX CUrHANOB, NMOCTyNakLWmX K HaM
OT M3BECTHbIX nonunepuogmnyeckux uedens [1, 7]. Kaxgaa ms
nnowanok ¢opMUpyeT CBOK AuarpaMMy HamnpaBreHHOCTU
N3My4yeHnsl, YTO MOXET HaknadbiBaTb OTNeYaToK Ha pesynbrar
HabniofeHns Takon 3Be3abl Npu ee BpaLLeHUN.

Puc. 2. Pacnipezenenue nosns myJibCaluii 38€3/1 Ha MOJIE BEICOKOTO
MOPSIIKA.

C yBenuyeHvem nopsiaka MoOAbl KONMUYECTBO MMOLWIAA0K, Ha
KOTOpble MOBEPXHOCTb cdpepuyeckoro Tera pasgeneHa,
yBenuuutcs. OTO BWAHO Ha puC. 2, rAe MokasaH OAWH U3
BO3MOXHbIX BapuaHTOB pacnpeaerneHusi nons konebanuin ans
Moabl NpubnuanTeneHo 25 nopsigka. OTOT PUCYHOK HECKOMbKO
cxemaTuyeH, NOCKomnbKy pacnpeeneHue “napannenen” Ha HeMm
He BMOSIHE COOTBETCTBYET TOMY, YTO [AOIPKHO CreaoBaTh U3
npucoeanHeHHon dyHKumu Jlexxangpa. Ho aTo He cylecTBeHHO
npu KayecTBEHHbIX oOueHKax. bonee Bbicokas CTporocTb B
paccMmaTpuBaeMoM MPUBINIMKEHUN HE OKYynaeTCsi LEHHOCTLHO
pesynbTaTta, KOTOPbIA Obln Obl MoONyyeH Ha AaHHOM aTare.
BaxHo, uTO Ha cdepuyecko MOBEPXHOCTU Tera Y3noBble
TNMHUM NEePEeceKarnTcs, U Nrowaaku, KoTopble ChHOPMUPOBaHbI
UMW, UMelT pasHylo dopmy. KonmyectBo  nrowapok
yBENMUMBaeTCs C YyBenuyeHuem nopsigka moppl. [Mpu atom
BO3pacTaeT M yactoTa nynbcauuii. Kak n npexae, nwobble ase

cocefHWe NNoLagk1, nMetoLme obLLyo rpaHuLly, MynbCcupyoT
B npoTmBodase.

OnucaHHble dopmMbl  konebaHuii  criegyloT M3 peLueHus
aKyCTU4YeCKOro BOMTHOBOTO YpaBHEHUS ANs cdepuyeckoro Tena
npu abCconioTHO MSAMKUX FPaHUYHBLIX YCIOBUSIX. YpaBHEHUWE
paccmatpuBanocb AN Cryyas  HEeKOTOPOW  MOCTOSHHOWM
CKOpPOCTM 3ByKa B 3Be3fe. OTO He COBCEM CMpaBeAsIMBO, HO
Opyroro peanbHOro MyTW pelleHWs 3TOM 3ajadunm (kpome
LUMGPOBBIX BbIMUCIIEHWIA, B pe3ynbTaTtax KOTOPbIX Hepeako
normbaeT UCTMHA) Noka He cyllecTByeT. PelleHve npu Takux
YCrOBUSIX MNO3BOMSIET MOMYYUTb pesynbTaTl, KayeCTBEHHO
OoTpaxkaloLnii  OCHOBHble CBOWCTBA CTPOrOro peLleHuns u
AaroLwmii BO3MOXHOCTb aHanu3npoBaTh SBMeHue.

Mpu konebaHusix Ha MoAax BbLICOKOTO Mopsiaka kaxkaas
nnowagka nepuogmdeckn copMupyeT  CBOK  AuarpaMmmy
HanpaBreHHOCTN wu3ny4veHus. WX, kak nerko npeacraBuUThb,
MOXeT ObITb OYEHb MHOTO, U Nydu NOObIX ABYX MNMOLLAAO0K,
nmerowmx obLuyto rpaHuuy, konebniotca B npoTuBodase. K
coxaneHuio, BrusHWe dakta opMUPOBaHUS AuarpaMmbl
HanpaBreHHOCTU Ha CBOWCTBA HabMAaemMoro usnyveHus
3Be3/ BO3MOXHO HUKTO He uccrneaosarn.

Puc. 3. dokycupoBka u paccessHHe U3Ty4eHHUs 3BE3/IbI IIPU ee
KOJIe0aHMsIX Ha MOJIE BEICOKOTO ITOPSI/KA.

Kak yxe oTmevanocb, npu nynbcauusix 3Be3gbl Ha Moae
Hynesoro nopsgka Mmoaynsumsa OMW 3a cuyeT nynbcauumin
NPOVNCXOAUT LEHTPanbHO — CUMMETPUYHO, T.e., MO CYLLECTBY,
He HanpaBneHHo. [Npu konebaHusix 3Be3abl HA MoAax NepBoro,
BTOPOro HW3KOrO nopsiAka, Koraa W3MEHeHWs paguyca
NMOBEPXHOCTM 3Be3[bl U, COOTBETCTBEHHO, paguyca KpUBU3HbI
KaXJoW nnowagkM B ee  npedenax HeBenuko, Kaxkaas
nnowiajka uarnyyaeTt B npegenax CBOEro yrna HanpasBneHHOCTH,
npakTU4yeckn onpegensemMoro Tonbko pacnpegeneHnem MU B
npegenax 3Ton NAoLWaaku.

Mpy yBenuueHun nopsiaka mMoabl konebaHui nosiBNsieTcs eLle
OOMH BaXHbIN aKTop, BMUSIOWMA Ha HanpaBleHHOCTb
nm3nyyeHns. feno B TOM, 4TO, C OAHOW CTOPOHbI,
OManekTpuyeckasl MpoHMLAeMoCTb cpedbl B 3Be3de M B
OKpy>XXaloLeM MpOCTPaHCTBE pasnuyHa, a C Opyroin — npu
BbICOKOM HOMEpe MO[bl KPUBM3HA NMOBEPXHOCTEN MMOLWaA0K B
npouecce kornebaHusi MOXeT U3MEHSITbCS BO MHOMO pa3s Aaxe
npu OTHOCWUTENbHO HeGOMbLIMX aMnNNUTyAax Mynbcauuin. JTo
NpUBOAMT K TOMY, YTO B MpoLEcce nepuoamveckux konedaHui
nepuoamMyeckn  MNpoucxoauT  POKycupoBKa U  paccesiHue
nanyyeHusa [5, 6] , kak 3TO nokazaHo Ha puc. 3. Touka
MaKkcuMyma hOKYCUPOBKU CKOMb3UT MO fyvy B NPSIMOM U 3aTeM
B obpaTHOM HanpaBneHun. 3OTO YPE3BbIYANHO  BaXHO.
HabniopaTtenb, ecnu oH nonagaet B npedenbl Avarpammbl
HanpaBfieHHOCTN OAHOW M3 MroLwlafok, BocnpuHumaetr MU B
BUAE WMMYNbCOB, CMEKTP 3aMOfIHEHUSI KOTOPbIX OXBaTbiBaET
BECb CMEKTP U3NyYeHns 3Be3fpl. T.e. Tak, Kak 3TO MMeeT MecTo
npu HabnaeHUn NynbCcapos.

OcrTatoTcs BOMpOChI: NoYemy B 3Be34e BO3HMKAKOT Mynbcauum?
MoyeMy OHM BO3HMKAIOT Ha onpeaeneHHbIX Mogax?

OTK BOMpOCHI AOCTAaTOMHO MOAPOBHO paccmoTpeHbl [7 — 9] u
peLleHbl Ansi cryyasi LeHTpanbHOW CUMMETPUU MapameTpoB
nnasvbl B 3Be3fe. 34ecb MOMHOe pelleHVe 3ajayv  He
NPUBOAMTCS, MOCKOMbKY OHO, XOTSi M HE OYeHb CIOXHO, HO
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[0BOMbLHO rpoMo3ako. MHTepecytowmnecs noapobHoCTAMU MOryT
03HaKOMUTBLCSI C pelleHvemM B UCTOvHMKax [7 — 9] . 3gecb
OrPaHNYMMCS  KavyeCTBEHHbIM PacCMOTPEHWEM, KOTopoe Yk
coBceM 6e3 hopmyn, HaBepHOe, HEBO3MOXHO.

AanopHo OTMEeTUM crnefyruwine BaXHble ON19 TOJIKOBaHUA
MOMEHTbI.

1. Mna3ma, B KOTOPOW MPOUCXOAAT TePMOsAEPHbIE
peakuuu, cnocobHa ycunvBaTb BO3OEUCTBYHOLUME Ha Hee
BO3MYLLEHNSA AaBreHns. CTeneHb ycuneHus nponopuuoHasbHa

HEKOTOpPOMY KO3 DULIMEHTY F , Ha3BaHHOMY KO3 DULNEHTOM
TepMoakycTuyeckorr  HeyctonumsoctTn. OH  onpegensercs
napameTpamu nnasmbl. Yem Gonee 4yBCTBUTENbHA MnasMa K
MN3MEHEeHWsIM JaBreHns 1 TeMnepaTypbl, TeM oH Gonblue. Takoe
NOHSATNE O HEM 34ecCb AaHo, YTo6bl Bbina ScHa ero ponb, Koraa
OH ByneT UcnornbL30BaH.

. Kak nokasaHo B [11], B pearvpyioLien nnasme
dopMMPYIOTCA  MOBEPXHOCTW paspbiBa napameTpoB. Ecru
3Be3[a LleHTpanbHO — CUMMETPUYHA, TO NOBEPXHOCTb pa3pbiBa
B HEW JOIMKHa UMeTb BUA chepuyeckon NOBEPXHOCTM paguyca

rg.

3. B npocteviem cnyyae, 6e3 yyeTa akyCTUHECKUX
noTepb, YCIoBue, Npy KOTOPOM Marefiliee BO3MYyLLEHUE Cpeapbl
NPVUBOAWUT K BO3HWKHOBEHMIO W Pa3BUTUIO FapMOHUYECKUX

aBTokonebaHun B 3Be3ge [7, 10], BbIrNSguT (BOT OHa,
dopmynal) kak

(T =T j, (kr)ldj,, (krg) / dr] = (T =T, )rg F,, (krg) >0

3oecb  ~m + — 3HaueHust KoadpdumumeHTa r Ha
NOBEPXHOCTN pa3pbiBa NapaMeTpoB CO CTOPOHbI LLEHTpa
3Be3/bl U C BHELLHEN CTOPOHbI, COOTBETCTBEHHO,

J m (krS ) N chepuyeckas pyHkuma beccensa nopsigka

Z=(kI”S)’ k

m

aprymeHTa
s
BOJTHOBOE 4uUCIo, — KoopAauHaTta (pa,D,VlyC) NOBEPXHOCTU

dj, (k) dr _

F (kr.
npousBogHas cyHKLM Beccens, m( S) _
npousseaeHve dyHKuMy Beccens n ee NponM3BOAHON.

paspbiBa (CKayka) napameTpoB,

dopmyna okaszanacb O4YeHb MNPOCTOW, HO W3 Hee MHoroe
cnegyeT. Kak BUAHO, ycrnoBune HeycTOMYMBOCTM onpedenseTcs

BENMNYMHON 1 HanpasneHneM ckKadka KOSCbeVILI,VIeHTa r Ha
NOBEPXHOCTU pa3pbiBa NapamMmeTpoB U MNOJIOXKEeHNEeM CKadka Ha

paguyce. Ecnn Ha Bcem npoTaXeHun paauyca F+ = F_

(ckavok OTCyTCTBYET), CUCTEMA YCTONYMBA, NyfbCauui HeT.
Heckonbko cnoB o cdepuyeckon dyHkummn beccens. [lo
CcMbICy OHa nogobHa cMHycouaanbHon yHKUMKM, HO Mo dopme
COBCEM Ha Hee He noxoxa. K Tomy e, oHa 3aBMCKT OT HoMepa
Moabl. AN HEKOTOPbIX 3HaYeHu Mof cdpepuyeckast dyHKUMSA
Beccensi, ee npou3BogHasi U X Npou3BeAeHWe MokasaHbl Ha
puc. 4. Mpu nX NOCTPOEHUM BbINN UCNONb30BaHbI BO3MOXHOCTU
cuctembl  MATHCAD 2001. BupgHo, 4TO Bce yHKUMM
3HaKOMEPEeMEHHbl, U  3HaYeHuss WX  KOpHeW  (Hynew)
aHanorMyHoro Homepa BO3pacTalT C yBenuyeHueMm nopsigka
MOAbl. 3OTO BaXHO, MOCKOSIbKY FOBOPUT O TOM, 4TO C
yBenuyeHnem  nopsigka  MoAabl  BO3pacTtaeT  yacroTa
BO3HMKaOLLMX KonebaHuiA.

Ecnu noBepxHOCTL paspbiBa NapamMeTpoB pacrnonoxeHa sonuan
cpegHuX 3HaveHun paguyca, konebaHus, ckopee Bcero,
BO3HWKHYT Ha Hynesow moge. MNpu npubnmkeHun noBepxHOCTH
pa3pbiBa K NOBEPXHOCTW 3Be3bl konebaHua OyayT BO3HMKATb
Ha rapMoHukax Bce 6ornee BbICOKMX MOJ, U, COOTBETCTBEHHO, Ha
BCe Honee BbLICOKON YacToTe U, criefoBaTerflbHO, NPU MeHbLLIEM
3HaYeHWM [AnWHbl  BOMHbLI, 0OpPaTHO  MPOMOPLMOHANLHON

BOJIHOBOMY 4uUcny k
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Puc. 4. Xapakrep nsmenenus cepudeckoi pynkimu beccens, ee
MPOM3BOHON U MX IPOU3BEICHNUS B 3aBUCHMOCTH OT apryMEHTA.
a— MOJia HyJICBOTO IIOPSAKa, b —MoJa [epBoro mopsiaka, ¢— Moaa

[ATOro mopsizka, d — Mozia nsTUaecITOro nopsaka. 1 — ] m (Z ) 2
-dj, (z)/dz . 3-
Fm (Z) = ]m (Z)d]m (Z) / dZ (KpuBBIE PAa3HECEHBI 110

OCH OpJHHAT IPOU3BOILHO).

YcrioBMe HeyCTOWYMBOCTU MOXET OblTb BbINOMIHEHO NpU
NOMOXEHWUM MOBEPXHOCTW pa3pblBa MapameTpoB B Npeaenax
KaK MOMOXWTENbHOW, Tak W OTpMUATENbHOW  MOMYBOIHbI

beHKLIMVI Fm (kl/'S) B 3aBUCMMOCTU OT HanpaBJiEHUA CKa4ka

koadbpuLmeHTa I'a NMOBEPXHOCTU pa3pbiBa.

Mpu B3pbIBE BO BHELLUHEN 00OMOYKe 3BE3/bl, Kak 3TO
ObiBaeT npu B3pblBE CBEPXHOBOW, obGonoyka pacceeTcss B
OKpyXaloleM npocTpaHcTBe B  Buae TymaHHocTu. B
NMOBEPXHOCTHOM Croe ocTatka 3Be3fbl Mof  AeicTBnem
«oTAauM» POPMUPYETCSi TOHKMIA, MO CPABHEHUO C paguycoMm
3Be3dbl, «Ban» «crpebaemoro cHera» [12] u B Hem —

NOBEPXHOCTb pa3pbiBa NapameTpoB Ha KOTOPOM F+ > F_

B Takom cnyyae ycrnoBue HeyCTOW4MBOCTU ByAeT BbINOMHATHLCS
ANsi TEX MO W FapMOHWUK, ANs KOTOPbIX MOBEPXHOCTb pa3pblBa
pacnonoxeHa Ha oTpuUaTenbHbIX MOMYBOMHAX  OYHKLMM

Fm(kl"S). 3anpeta Ha Bo30OyxaeHue konebaHwun Ha

HECKONMbKMX ~ MoAax  OAHOBPEMEHHO  HeT.  [lockornbky
NMOBEPXHOCTb  pa3pbiBa NapaMeTpoB  OKaxeTcs  BONM3n
NMOBEPXHOCTM 3Be3abl, KONnebaHns BO3HUKHYT Ha BbICOKMX MoAax
1, crefoBaTenbHO, Ha BbICOKMX YacToTax. [pu konebaHusix Ha
OOHOWM 4acToTe MOBEpPXHOCTb 3Be3abl OydeT pasgeneHa Ha
nnowagku (puc. 2), kotopble 6yayT NynbCUpoBaTh, U Kaxaas u3
HUX BydeT nepuoauyeckn hokycMpoBaTh (puc. 3) npoxoasiiee
CKBO3b Hee u3ny4veHve 3Be3abl. Habnopartenb, okasaBLuniAcs B
npegenax avarpaMMbl HanpaBreHHOCTU W3NyYeHUs OOHOW U3
nnowagok, 6yaet BocnpuHMMaTb Ha oHe cpedHero noToka
3MEeKTPOMAarHUTHOIO M3MNy4YeHusi 3Be3dbl KOPOTKME WMMMNYIbChl.
Wx cnekTp ByaeT coBnagatb CO CMEKTPOM CPEAHEro U3nyyeHusi
3Be3[bl, a BeNnMYMHa — 3Ha4uTeNnbHO MNpeBbIWAaTb CPeaHWN
YPOBEHb 3a CYET KOHLEHTpauuuM W3NyYeHus nrowiagku npu
doKyCcHpoBKe. Mockonbky pasHuua OM3NeKTPUYECKNX
npoHuL@emMocTerr  Mnasmbl  3Be3dbl U OKpyXaloLlero
npocTpaHcTBa HeEBENuka, HabnoaaTe WUMMYNbCHBIA CUrHan
MOXHO, KaK HW napagokcanbHO, TOMbKO MpU [0CTaTO4HO
BO0nbLIOM PaCCTOSHUN MeXAY UCTOYHVKOM ¥ NMPUEMHUKOM.
Jlerko BMAOeTb, YTO CNeAcTBMS Takowm Moaenun
coBnafjalT C Tem, 4YTO WMeeT MeCcTO npu HabniogeHusax
nynbcapoB. W Takyio kapTuHy OaeT obblyHas 3Bes3ga, ecnv B
HEen BO3HMKNN aBToKonebaHuMa Ha BbICOKOW Moae, 6e3
MCMONb30BaHNSA NpPeACTaBfeHUi O CBEPXMIIOTHOM BeLLecTBe
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HEWTPOHHbIX 3Be3g, 6e3 HeBoOOpasMMbIX CKOPOCTEN KX
BpaLLEHUSs], CBEPXCUIMbHBIX MarHUTHBLIX NOMEW.

KocBeHHble npu3HakW, Takue Kak oOueHuBaemasi LUMpUHa
avarpaMmbl HanpaBneHHOCTH n3nyyeHus, HeKkoTopble
ocobeHHocTn crnektpa OMW, Habniogatolmecs MecsivHble
LUMKIbl  U3MYYEeHUS  HEKOTOPbIX  MynbCapoB  MO3BONSHOT
OPVIEHTUPOBOYHO OLEHUTb ux pa3mep. OH okasbliBaeTcs, Mo
KpaHel Mepe, nopsigka pasmepa 06enoro kapnuka, T.e.
nynbcap umeet guameTp nopsaka 50-100 TbicSY KUNIOMETPOB U
bonee. CnepoBaTtenbHO, Mynbcapbl HWKaK He MoOryT ObiTb
HEWTPOHHbIMMK 3BE34aMMU.

MpencTaBnsieT MHTepec oueHka nepuoga konebaHun
nynbcapa. Ecnn ero paguyc coctaensiet nopsaka 100000 kwm,
cpegHsAs TemnepaTypa nnasmbl nopsigka 10000000 K w
nynbcauusi NpPoOMCXoAWUT Ha MoAe TbICAYHOro mnopsigka, To
nepviog konebaHui cocTaBUT MeHee 2 CeKyHA. JTOT pe3ynbTtar
Nexut B Npeaenax W3BECTHbIX NepuoaoB  Mynbcauui
nynbcapos.

[MepBooTKpbIBaTENM  NynbCcapoB He  OLWMOMMCh,
BblbMpas [Ans HUWX Has3BaHue: nyrnbcapbl, OEACTBUTENBLHO,
NynbCUPYIOT, XOTS U HECKOMNbKO CBOEO6pa3Ho.

Takum obpas3om, onucaHHas Mogenb MexaHu3ma 3Be3[HbIX
nynbcauui No3BONSIET C €AMHbIX MO3VMUMA NPeAcTaBUTb Kak
nynbcauuM 3Be3g Tuna uedeunn, U3NydYeHWe  KOTOopbIX
M3MEHSIeTCA MO CUHycoMOanbHOMY 3akOHy, TaKk W 3Be3f,
M3ny4YarLwmx UMNyrbChl, Kak 3TO XapakTepHO ANs MynbCapoB.
Wx pasnuune onpegensietcs TOMbKO MOAAMW  BO3HMKLIMX
KoneGaHui.

Mpoucxogsime Ha MNOBEPXHOCTVM paspbiBa MapameTpoB
TepMosiAepHble B3aVMOJencTBums COMNpOBOXAATCH
BbleNEHNEM SHEPTMUN YPOBHSI HECKOMNbKUX MEraanekTpoHBOSbT,
T.e. B obrnactu gmanasoHa ramma - usnyyenus. o mepe
NPOABWXEHUSA W3MNYyYEeHUS K BHELUHEN MOBEPXHOCTU 3Be3fbl
NPONCXOOUT WOHM3aUMA W  peKoMOMHaUMA UMeLWUXCs B
nnasve 3Be3gbl aTOMOB U WOHOB 6Gonee TsXenbiX, 4Yem
BOAOPOA, C TpaHcdopMaLuuen aHeprui 3nyyeHvs B vManasoH
bonee HU3KMX YacToT. Yem Kopoye 3TOT NyTb, TEM MeHbLuas
YyacTb ramma — 3Heprum OyaeT  TpaHcdopMupoBaHa.
CnepoBaTenbHO, MpU PacnonoXeHWn MNOBEPXHOCTU pas3pbiBa
napaMeTpoB BONMN3N BHELLHEN MOBEPXHOCTW 3BE3[bl SHEPrus,
n3nyyaemasi B ramma — [AuanasoHe, OKasblBaeTCsl B CHeEKTpe
npeobnaparollen, a vactora nynbcaumi — BbiCcOKOW. [lo-
BMAUMOMY, npeobnajaHve ramma — W3NyYeHus B ChekTpe
UMEHHO MUIIIMCEKYHOHBIX NYNbCapoB HE CryYanHo.

KpaTko pesynbTaT aHanusa Mogenu BeirnsaauT Tak.

1. ABTOKONEeGaHUs B 3B€34€ BO3HMKAIOT TONLKO Npu
YCMNOBUW CYLLIECTBOBAHWS B HEN HEKOTOPOM MOBEPXHOCTM, Ha
KOTOPOM CKOPOCTb TEPMOSIAEPHOW peakuMnm U3MeHsieTcs
NPOCTPAHCTBEHHBLIM CKaYKOM.

. Mynbcaumm BO3HWMKAOT Ha MoJax HU3KOro
nopsigka, ecnu cdepuyeckas NOBEPXHOCTb paspbiBa NEXUT
BONM3n cepeaunHbl paauyca 3Be3apl.

3. Mynbcaumm BO3HWMKAT Ha Moaax Bce Gonee
BbICOKOIO Mopsigka npv nNpubnmkeHun noBepxHOCTU pa3pbiBa K
NOBEPXHOCTU 3BE3[bI.

4. Mpu nynbcauusix 3Be3dbl HAa HWU3KMX Modax ee
n3ny4yeHve MogynvpyeTcs no aMmnnuTyae CUHyconaarnbHo.
5. Mpu nynbcauusix 3Be3gbl Ha BbICOKMX MOAax ee

M3nyyYeHne nepuvoamyeckn oKycuMpyeTcs M BOCMPUHMMAETCS
HabniogaTtenem B hopMe MMMNYrbCOB.

6. C yBenuyeHMem Homepa MoAbl YacToTa
nynbcauui Bo3pacraer.
7. Mpn npubnwkeHn noOBEPXHOCTU paspbiBa K

NMOBEPXHOCTM  3Be3Abl  CMEKTP  3arOflHEHUS  MMMYMbCOB
CMelLaeTcsl B CTOPOHY ramma — AvanasoHa.

8. 3anpeTa Ha BO3HWMKHOBEHWE Nynbcauuii 3Be3abl
Ha HECKOMNbKUX MOAAX U rapMOHMKaxX OHOBPEMEHHO HET.
MpeanoxeHHbIN noaxon nossonser 00BLACHUTL
cnepytowme pakTbl U 3aBUCMMOCTH.

1.EAuHCTBO Npupoabl Nepuoanyeckun NynbCUPYIOLLNX 3BE3A.
2.®opMy wu3nyyeHus nNpu  nynbcauusix 3Be3dbl Ha Mopax
HW3KOro nopsiaka.

3.9 ekt Bnaxko.

4.Mynbcaumn «uedens c BUeHUsIMU» Ha MoAe YeTBEepTOoro
nopsigka.

5.Mpupoay MMNynbCHOro U3Ny4YeHus Mynbcapos.

6.CBA3b NyNbCapoB C B3pblIBaMi CBEPXHOBbIX.

7.BbICOKYI0 4acTOTy criejoBaHWs UMMNYIbCOB.

8.BnusHve mopbl konebaHwuii  3Be3n  Ha  (POKYCMPOBKY
N3nyyYeHuns.

9.BbICOKYI0 MHTEHCUBHOCTb UMMYMbCOB 3a CYET (HOKYCUPOBKMN
OMW nynbcapos.

10. lpupogy ruraHTCKMX MMMyrbCOB.

11.  Mpupoay cTabunbHbIX CyObUMMYnbCOB.

12.  Tpupogy nnaBaroLwmx cyorMnynbcoB.

13.  Manble geBnauum MMnNynbLCoB BO BPEMEHW.

14. HenpepbiBHOE U3MEHEHME CpeaHeln YacTOoTbl CriegoBaHNUst
MMMNYNbCOB.

15.  [OuckpeTHoe
MMNYnbCOB.

16. “BbIkntoyeHve” nynbcapos.

17.  TNonspusaumnio n3nyyYeHus nynbcapos.

18. BrnusHne Homepa Mogbl konebaHuin Ha cTeneHb
nonapu3aunn n3fyyeHnss  NynbCUpYyoLLMX 3Be3f.

19. LLUvpokui cnekTparnbHbI COCTaB MMMYMNbCOB NyrbCapoB.
20. 3aBucumocTb HabnogaemocTu nynbcapos oT
pPacCTOSHMS.

Nn3MeHeHue HacToThbl cnefoBaHuA

He Bce nepeuyncneHHble 34ecb 3deKTbl Halmnm
OTpaxeHne B faHHoW ctaTtbe. OObACHEHNE HEKOTOPbIX MOXHO
HawvTu B [7].

Ecnu wu3anoxeHHble npeacTaBneHns O Nynbcauusix 3Be3f
BEPHbI, UX MOXXHO PAcnpOCTPaHUTb U HA MarHUTapbl.

Bce aTm pesynbrathl nonyyeHbl 6e3  Mcnonb3oBaHWSA
NnpeacTaBneHuii O HEe3HaKOMblX  HaM  CBEPXMIOTHbIX
HEWTPOHHbIX 3Be3aax, 6e3 npeanonoXeHun O 3anpefenbHbIX
CKOPOCTSAX MX BpaLLEHUSI U O TUraHTCKUX MarHWTHBIX NONsX B
HUX. B MX OCHOBY nermnu Tonbko U3BeCTHbIe PU3NYECKNE 3aKOHbI
N MpOBEepeHHble Ha OnbiTe pe3ynbTaTbl  U3BECTHbIX
3KCMEPUMEHTOB M HabnogeHui, pesynbTaTbl FPOMO34KOro, HO
[OCTaTOYHO CTPOroro TeopeTuM4yeckoro aHanusa. [eTanbHoe
pasBuTME M3NOXEHHbIX NpeacTaBneHuin TpebyeT AanbHenwwewn
paboTbl, KOHLUA KOTOPOW HE BUAHO.

A ans noaTeepXAeHusl peanbHOCTU HENTPOHHbIX
3Be3[ HeobxooMMoO wuckaTb Apyrme obbekTbl, Apyrue dakTbl,
KOTopble He OyayT CBsi3aHbl C Nynbcapamu.

B. Nadbiwes, glavanik@yandex.ru
WHemumym kpuocgpepsi 3emnu CO PAH, TiomeHb
(cneunansHo Ans xypHana «Hebocsoay)
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Th ™ Tih
Ot bonbmoit Menseauiis! K I'omunm [Tcam

BctynneHue

OyeHb yOooOHO M npuaTHO HabmogaTe 6e3 kapTel. He
Hago vckaTb ONst Hee MECTO, He Haao nepekntodaTh B3rnsg C
Heba, He Hago Kyda-To BcCMaTpuBaTbCs, KPOME Kak BO
BCEIEHHY!HO0.

A Bcero-to Hago
"Tonorpaduio”.

Tak 4yTO, ecnu Bbl gpyxuTe c KapTtamy B MpuHUMNE, TO
novemy 6bl He OCBOUTb HEMHOTO 3BE34HbIX Y30POB U 3HaTb, rae
MEX HUX CrpsiTaHbl COKPOBULLA?

HEMHOr0  Bbly4nUTb  HEGECHYIO

Tanaktuku B co3Be3auu ['onunx Ilco

B aton nopgbopke nybnukauuii s cobuparock onucbiBaTb
camble WHTepecHble OOBLEeKTbl ANA PasnuyHbIX anepTyp, OT
6uHokna go 6Gonbworo [lob6coHa, HO, MOBTOPHKOCH, TONBKO
Hanbornee MHTEpPECHbIE.

Byay npuBoauTh KapTbl 1 ONUcaHUsA, Kak, Ha MOW B3rnsAg,
NX nerye BCEro Bbly4nTb.

W cam yunTbcs BMecTe ¢ BaMu.

WTak, HauMHaeM roToBUTbCH K BECHE (XOTH BO BTOPOW
NOMIOBUHE HOYM TO, YTO cobupalocb onucaTb B HECKOMbKWX
nepBbIX ypokax, OTIIMYHO HabnogaeTcs yxe cenyac).

NoHume [cbl: HeHTpanbHaAa WU HXHaA 4YacTtu
co3Be3aus.

CosBe3ane nerko ULETCH HMXKe PydKM KoBLUa (XBOCTA)
Bonbwon Measeauubl, 1 NpoLle BCEro onpeaensieTcs kak ase
HEe O4YeHb sIPKMX 3Be3dbl. Ta, UYTO CreBa W MOHWXE - Apye
(anbcha cosBesausi), BTopass 6Gonee Tycknas (Geta).
PaccTosiHMe mexay HUMU paBHO cpeaHeMY PaCCTOSIHUIO MeXay
3Be3aamu py4ku koslia bonbwon Measeauubl.

[aBaiTe Tenepb B3rNsiHEM Ha 3TW 3Be3fbl "mobnuke".
Ecnn Ha Hebe HeT 3HaYMTENbHOW 3aCBETKU, TO Mbl CMOXEM
pasrnsaeTh eLle HECKOSbKO 3Be3404eEK.

OkasbiBaeTcsi, OT anbdbl [oH4YMx T[lcoB 3Be3gouka
"oTxoguT" He TONbKO BMPaBO M HeMHOro BBepx. Ha ToT xe
MaHep W MPUMEPHO Ha TaKoe e PacCTosiHWEe, TONbKO He
BNpaBo, a BNeBo, oT Arnbdbl MOXHO YBUAETb PSAbLILKOM Ha
OOHOWN TNUHUM [OBe HeMHoro 6onee cnabble, HO TaKke
OOCTYMHbIE HEBOOPYXXEHHOMY [nasy 3BE3[0YKU - OHU Takke
HeMHOro Bbiwe, Yyem Anbda. [anee, npogornxkas ABUraTbCs
3Ursarom Ha BOCTOK, BUAMM ellle ABe 3Be3404KM aHanorm4yHom
APKOCTHU, M ONsATb 06€e Ha NUHUK.

HayHem c ueHTpanbHOM 4acTu - TO eCTb, C Anbdbl U
BeTtbl. HemMHoro Bbille FfMHWKU, YCNOBHO COEOMHSIIOLLUX 3TU
3Be3abl, MOYTM Ha PaBHOM yJaneHumn (Ho YyTb 6nunxe k Anbde)
Mbl yXe B HebOmnbLION OGWHOKNb WAM MOHOKYMSIp  Yy3puUM
ranaktuky Messier 94. fpkasi, npekpacHO 3ameTHas
cnuparnbHas ranaktuka 8 BeNMYMHbI C MoX0 3aMeTHbIMU axe
B KpYyMHble NOUTENbCKUE anepTypbl pykaBamu pacrorioxeHa
[0BOSbHO 6MM3KO - A0 Hee 17 MNH CBETOBbIX NeT.

Ecnn y Bac He OuHoknb, a Teneckon, Bbl moxete
oTbickaTb XOTs Obl OAHY ranaktuky Ha nonnytu ot M94 no
Betbl. 3To NGC4618, Hebonbluas cnupanbHasi ranaktuka 11
BENWYMHbI, yaaneHHas OT Hac Ha 25 MnH CBeTOBbIX IeT.
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MHTepecHa oHa TeMm, 4YTO y Hee XOpOLUO 3aMeTeH NULlb OAWH
GorbLUON pyKaB, B pe3yrbTaTe Yero LeHTP CMeLLaeTcs Ha Kpan
1 OOBEKT B KPYMHbIe anepTypbl YEM-TO HaMOMWHAET KOMbLO C
6onbLWNM KaMHeM.

YTto uHTEpecHo, coBcem psaoM (B OQHOM none Teneckona
Ha CpefHVX YBenuyeHusix) Ha Hebe C 3TOW ranakTUKOW ecTb
ewe opgHa, NGC4625, 12 BenuuuHbl, MOYTM TaKOW Xe
HeobbluHON hopmbl! Mo nHdopmauum ot Buktopa Boponaea
(uctouHuk KennukyT. 2003), o Hee 31 mnH. cB. net. Ho, Hago
ckasaTb, ckopee Bcero hopmy 3TOM MOCIeAHEN He OYeHb TO U
SIPKOM ranakTUKM MOXHO pacCMOTpeTb Nub B anepTypbl Nof
nonmeTpa, nepBas XKe, BO3MOXHO, OOHapyXuT CBOHO
acummeTputo yxxe B 200-250MM MHCTPYMEHTI.

Mpaem ganble. Ecnu nponoxutb nuHuio oT Anbdbl kK bete
W panblie, TO cpa3sy e, MMHOBaB beTy, Mbl yBUAUM SipKytO
ranakTvky Aeaton BenuunHbl - NGC4490. Bynem niobosatbes
elo n B HebGonblve anepTtypbl, a 300MM WHCTPYMEHTY OHa
npeacTaHeT MpekpacHbIM 3penuviiem - OyaoyT BuaHbl U
HEeOAHOPOAHOCTM, U pyKaBa, U SPKUIA CNYTHWUK (KOTOPbIA BUOEH
M B MeHblUne anepTypbl). [Jo 3TOW TecHoW napbl CAMpanbHbIX
ranakTvK MpUMEpPHO CTOMbKO e, CKOMbKO W [0 ranakTuKu-
"konbua" - 25 MrH cB. nerT.

Ecnu e BbIlLEYNOMSIHYTYIO NINHUIO €elle YyTb MPOANUTb,
Mbl BbICTPO ynpeMcs B 3BE3[404KY 6m, 3aMeTHyl Ha npegerne
HEBOOPY>KEHHbIM rMa3om Ha xopolueM Hebe. [oBepHeM OT Hee
noa npsiMbIM YrroM Ha CEBEPO-BOCTOK - U MOYTU Cpasy YBUAUM
elwle oauH OpunnuaHT BCENeHHOW - ranakTuKy [OBOSIbHO
peakoro - HenpasunbHoro - Tuna NGC4449. 310 opgHa u3
cambix 3PEKTHbIX ranakTMk BECEHHEro Heba Ans CpenHuX U
6onbLUNX NOOUTENBCKUX anepTyp - B HEM MOXHO pacCMOTPeTb
MHOrO  mogpobHOCTeW,  KakoBbIMW  SBMSOTCA  3a4yaTku
cnupanbHbIX pykaBoB W obrnacTu 3Be3foobpa3oBaHus B
LueHTpanbHOW 4YacTu. bonbluas spkocTe ranaktvku  (9m)
obycrnoBneHa He CTOMbKO BOMbLIMMU UCTUHHBIMU pasMepamy,
CKONbKO ManbiM pacctosiHuem - o NGC4449 Bcero 12mnH
CBETOBBbIX NET.

Bce, panblue B 3Ty CTOpPOHY Mbl He nomgeMm - 3Be3f
Goree-MeHee SIPKUX TaM HET, a ranakTuku, XOTs U O4YeHb
MHTEpecHble, HO OygeM uX u3yyaTb MNOTOM, BMeCTe C
npuMbIKalLmm paioHom Bonblion Mepgsegwupbl, BNNOTe A0
3Be3abl Pekna.

A noka nponoXxwuMm MyTb Ha CEBEPO-BOCTOK OT Anbdbl
(kctaTn, ee HasBaHue - Ceppaue Kapna, 6bin koponb Takow ,
6eTa e Ha3BaHa AcepuoH, unu Yapa).

Tenepb Xe Mbl BUAMM psgom 2 cnabble, HO BUAUMbIE
HEBOOPY>KEHHbIM [Ma3om 3Be3/ibl Ha ogHow ¢ Anbdor nuHnK. A
npsIMO Hag HUMW - odHa M3 sipyalluMx ranakTuk Heba (8m),
M63, m3BecTHas Takke Kak lNopconHyx u3 3a ee "mecTpbix’,
MHOrOYMCIEHHBIX PykaBoB. Brpoyem, pykaBoB MHOro, a ux
SIPKOCTb MHOMO HWKE LIEHTPanbHOM 4YacTu, U pasnuuutb KX
HenpocTo Aaxe B KPYMHbI WMHCTPyMeHT. OpHako paxe B
OWHOKNb ranakTuky MOXHO YBMAETb, YMOMSHYTbIM MHOMO
cnocoboM oHa OThILLETCS OYEHb FETKO.

Oo M63 25 cB.net, Kak BUOMM M3 COYETaHUS SPKOCTU U
paccTosiHus, 3TO BecbMa KpynHasi 3Be3gHasi cuctema.

Ecnn xe OT BbllWeyNnOMsiHYTbIX 3Be3[ MOCMOTPETH B
obpaTHOM HanpaBneHuM - K Ory - Mbl YBUOUM Napy
cnupanbHbiXx ranaktuk 10m - NGC5005 u NGC5033.
PacctosiHne cootBeTcTBeHHO 70 1 60 MIH.CB.NET - KaK BUAMM
M3 COYETaHWs SPKOCTU U PACCTOSHUS,, 3TO OYEHb KPYyrMHble
3Be3[HblEe CUCTEMbI.

BepHemcsa k 3Be3gam okono M63 M npoaormkum 3uraar
(beta-Anbda - 3TV 3Be3abl...) Aanblle - BOCTOYHEE U HEMHOTO
toxHee. M cHoBa BuAMM fABe crabble, HO 3aMeTHble Masom
3BE3[0YKM PAAOM, U ONATb Ha NuHuK. Yeuaenu? MNpogomkaem
3ursar, Ho Tenepb Kpyye K ceBepy, TaKk, 4Tobbl Ha nyTu
BCTpeTMnachb TecHasi napa 3Be3goyek 6m u ganbwe. Bugum
cnupanbHyl ranakTuky Heckonbko Tycknee 10m NGC5371.
OpHako, OHa MHTepecHa He cama no cebe, a Tem, 4YTO BCero B
40' Kk 10-3-3 OT Hee WMeeTCsA KOMMaKTHasi, spkas rpynna
ranaktvk Hickson68. Ee mMoxHO pa3rnsgeTb yxe B cpegHue
Teneckonbl, HO ANsi Toro, YTobbl BUAETb 3TO SAPKO M 3DAEKTHO,
noHapobutcst aneptypa ot 250-300MMm.

FoHuue lNcbi: Oro-3anagHbIN PanoH.

OTBneYeMcsl OT ranakTMk W MpOBEAEM IUHWUID MexXay
Cepauem Kapna n Apktypom. YyTb ganblue 4em Ha nonnyTu K
ApkTypy B nioboi WHCTPYMEHT mnerko 3aMeTHO LUapoBOe
ckonneHne M3. B nHctpymeHTbl OT 200MM mnu gaxe ot 150Mm
OHO ByfeT 3amMevaTenibHO ChiNaThCsl Ha 3BE300UKU.

M cHoBa - 3a npepenbl HaleW ranakTvkv, B YepHble
rny6uHbl BceneHHow.

[TocMOTpVM Ha OYeHb UHTEPECHbIN toro-3anagHbl panoH
co3se3aus MoHumx MNcos!

Otbiwem (cMm. KapTy) BHM3Y, nog Anbdon un betown
6nuskyto napy 3Be3[0YEK, OfHa HEMHOro sipde 6m, Apyras -
HeMHoro Tycknee. Xopowo, ecnu Bbl Hanpgete ee
HEBOOPYXXEHHbIM B3rMSA0OM W HaydyuTecb ObICTpO Ha HeMn
ocTaHaBnuBaTbcsl. Ecnun gaxe u HeT - NpUMeHsiiTe uckatenb
Unn none 3peHus Ballero OUHOKNS.

3HauuTenbHO NeBee W HEeMHOro Huwke ee BuaHa
3amevaTenbHaa ranaktuka - NGC4631. YpaneHHas Ha 25
MIIH.CB. NeT, OHa HanoMWHaEeT fexallero Ha BOAHOW rnaam
KuTa. cXoAcTBO Oomnbluoe: He npegnonaras, Y4To y Hee yxe
[aBHO ecTb Takoe OOLIenpuHATOe Has3BaHWe, $, BrepBble
yBuaeB ee B 450Mm, cpasdy okpecTun ee "kutom".

3710 cnupanb pebpom, sipkasi (9m), KpynHasi U C OTIINYHO
BMAMMOWN chbopmor M npornopumsiMn gaxe B ManeHbkue 80-
90MM Teneckonbl. YAMBRSAOCh, Kak oHa He nonana B Meccbe
katanor. B 450 mm, 1, Hago nonaraTb, B 400 ToXe, XOpOLLO
BUAHbI MHOFOYUCIIEHHbIE HEOAHOPOAHOCTM B "Tene kuta" |,
obycnoBneHHble MbineBbIMM Npocnovikamn. BugHa Takke
ranaktuka-cnytHuk 12m NGC4627, coBcem psigoMm, Tak
ckasaTb, "KUTEHOK".

Tenepb HeMHoro otaanumcs ot "Kuta", kak 6bl AanbLue no
NWMHWUKM, KOoTOopasi Morna 6bl coeauHuTb "Kuta" u bety. U
yBMaOUTE ele ofHy MWHTepecHyt ranaktuky 11m - Kouepry
(NGC4656) Ho nomHuTe - oyeHb 6rmsko. Ecnu Baw ckon - He
MOHCTpOUAanbHbIV no6coHnaH unm anepTypucCTbI
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OnvHHOMOKYCHBIM KaTaguonTpuk ¢ 1,25 dokycepom, To obe
GyayT B OAHOM MoOrie MOMCKOBOrO OKYIIsipa - PAcCTOSIHUE MEXAY
HuMnM  40'. Brmskn Kut un Kovepra M BO BCENEHHOM -
U3MepeHHoe paccTosiHie [0 06oux okasanocb MpUMepHO
oavHakoBbIM (25 MIH.CB.NET), a Ha HebGe OHWM COBCEM PSiAOM.
KoMy He neHb, mMoxeTe nocyutaTb MPUMEpPHOE PacCTOsiHWE
mexay Humu Mory ckaszaTb OOHO - €CNU yYeHble He ownbnuch
B PacCTOSIHUAX, TO Kaxzdasl U3 ranakTuk BuAHa OT COCeaHeM
ropasgo adhdekTHee, YeM Mbl BUAUM TymaHHOCTb AHApomMeabi!
"Bupat" oHn gpyr gpyra (ecnu Tam ecTb Te, KTO CMOTPUT) B Non
obopoTa nubo nnawmsi. K Ham xxe o6e noBepHyTbl peGpom.

"Koyepra" meHee spka, yem "Kut", HO yxXe BUoHa yBepeHo
Ha xopolueM Hebe B 80MM TenecKon Ha CpeAHNX YBENUYEHUSX.
B 300MM yxe MOXHO XOpOLWO pasrnagetb ee U30rHyTyi
CYLLHOCTb.

A Tenepb BO3bMeM, M npoBegem nuHuto oT "Kuta" K
"Kouepre" n ganblie - gBaxabl CTOMbKO Xe. WM okaxemcs B
panoHe WHTepecHellwero obbekTa - B3auUMOAENCTBYIOLLEN
napbl ranakTvk "MbilkK". NpaBaa, Mbl yXXe Nepecekny rpaHuly
co3Be3ausi U BToprnuck B Bonocbl BepoHuku, HO B CBSI3u C
6nunsocTblo Ha Hebe Kk MpeaplAyLWMM 0bbeKkTaM, pacckasbiBato
o6 aTom 3pmecb. He 6Oyagy onuceiBaTe npupogy 3TOro
W3BECTHOrO, HO OYEHb TYCKIIOTO U TPYAHOOOCTYMNHOro obbekTa.
B 300Mm moxHO yBuaeTb criaboe nATHbIWKO; B 400MM yxe
nonbITaTbCs Pa3fenuTb ero Ha 2 TECHbIX KOMMOHEHTa, a ecnu
HebO O4YeHb TEMHOE, 3peHMe OCTPOe, a rMna3 OMbITHbIA - TO U
XBOCT U3 3Be3q (B Buae npeaenbHo crnabon TymaHHoOW
MONIOCKN) MAYLLUIA OT OOHOIO U3 KOMMOHEHTOB.

OpHako anst 6ornee KOMGOPTHOrO OTLICKUBAHUS "MbILLEK"
nyywe BOCMONb30BaTbCs MoApobHon kaptol. Homep no
kaTanory "mblwek" - NGC4676, ApKOCTb KOMMOHEHTOB - MO
14,5m.

Tenepb BepHeMcsi K rocriefHen mnape 3Be3doYeKk U
NMocMOTPVMM Ha 3anaf oT Hee. Tam ecTb KpacuBas crnvparnbHas
ranaktuka NGC4395/ HecmoTpsi Ha sipkocTb 10m, kakue-nv6o
netanu B Hel yBuaeTb OydeT TPyAHO - ANA 3TOrO HyXHa
bonblwas aneptypa W umaeanbHoe Hebo, TaKk  kKak
MOBEPXHOCTHas sIPKOCTb BecbMa criaba. Manaktuka 6nuvska k
Ham (14 MnH.CcB.MET) U BWAHa MnawMs, HO pykaBa ee
pa3masaHbl 1 Tycknbl. OfHako Ha OTNMYHOM Hebe 340pOBO,
BCMaTpuBasicb GOKOBbIM 3pEHMEM, OTMeYaTh, Kak NpocTynawT
NpUYyanvBblE KOHTYPbl OFPOMHbBIX CNpanbHbIX PYKaBOB.

Kak MoxHO yBMOETb Ha KapTe, B CeBepo-3anagHoMm
HanpaBneHuM oTcloaa MMETCs ele 2 sipkMe, UHTEepPEecHble
ranakTukm - NGC NGC4214 n NGC4244.

MepBas BecbMa HanomMuHaeT NGC4449 - gpKoCTbiO,
pas3mepoM, cdopmort n paccrtosHuem (13MrH.cB.neT), ogHako
HecKornbKo MeHee achdeKTHa B anepTypuCTbIi UHCTPYMEHT.
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BTopas - Heckonbko Tyckree, ganbiue (17 MIH. CB.MET),
HO COBCEM MO MHOMY CMOTPUTCS - 3TO CnuparbHasi ranakTuka,
pacnonoxeHHas ctporo pebpoMm. OHa He Tak addekTHa B
KpynHble anepTypbl Kak HekoTopble Apyrue cnupanu pebpom,
ckaxxeMm, NGC4565 B Bomocax Beponukn unm NGC891 B
AHOpomefe, Tak Kak NnblfieBas nonoca B He MeHee BbipaxeHa u
APKOCTb PaBHOMEPHO CXOAWT K KpasiM Monockl, HO BCe paBHO
Npou3BOAUT AOCTONHOE BreYaTrieHume.

CoBeTbl HabngaTenam

B cBoGoaHoe Bpemsi (BMecTo Tenesu3opa Unm B METpO,
HanpvMmep) BO3bMUTE W NOU3yyanTe KapTy, MOXHO MO MOWM
OMMcaHusIM, MOXHO Mo-cBoeMy, Kak ynobHee. Korga
NoYyBCTBYeTe, YTO YXe 4YTO-TO NnomHuTe, Bepute NUCTOK K
pucynTe no namatu. Korga nodvyscTByeTe, 4To Gonee-meHee
3anoMHUNM  MNonoXeHne 6GonblIMHCTBA OOBLEKTOB, cAaBanTe
3K3aMeH U caMm cTaBbTe cebe OLEHKy.

[ns ycnewHbIx HabnogeHun ¢ GbICTpbIM HaBedeHEM Ha
BCE YNOMSIHYTble MHOK 0ObekThl (6e3 3arnsapiBaHNA B KapTy,
KOHEYHO), Ha MOW B3rnsif, HYXHO JOCTAaTOYHO TOYHOE 3HaHue
nonoxexust 06bLekToB, Macwrtaba. Ho 3To 0ocBOUTL He TPyAHO,
3Has B3aMMHOE pacronoxeHne OObLEKTOB U 3Be3f,
0CcoBeHHOCTU BOOOpaXkaeMbIx reoMeTpudeckmx douryp.

Bbl e Ha pas HaxoauTe B TEMHOW KOMHaTe BblKNovaTenb
unn obxoamte cTosLylo mebenb, XOTS 3TO ropasgo CroXHee,
NMOMMMO 3TOrO Bbl MpeKpacHO 3HaeTe, KaK CTOAT 34aHus,
aBTOCTOSIHKM U TpaHCOPMAaTOpHbIN Oyaku Hepaneko OT
BalLLero Joma 1 He Tonbko. Tak 4To - U ¢ Hebom ocBouTech 6e3
ocoboro Tpyaa! Bcero napa AecsiTKOB Takux KapT Hau3ycTb- 1
Bbl - MOYTN YTO 3HATOK Heba, 3aMaH4nBO?

Bot, copan cam cebe aksameH. Hapgo ckasatb, 4 yaca
pacckasbiBan 34ecb, Aa U paHbLle BCe 3TO HaHOCKIN Ha KapTy,
a MoToM HeoaHokpaTHO cmoTpen. Ho ueneHanpaBneHHoe
nsyyeHvie, CpaBHVBaHMe MacluTaboB 3aHAMNO y MEHSI CYMMapHO
MakcumyM 6 4YacoB. He Tak yX M MHOro, 4Tobbl 3HaTb, MOXHO
ckasaTb, Lienoe cossesgue?

Honyctun  Heckonbko — owmboK  (McnpaBrieHbl  Ha
KOMMbIOTEPE, T.K. HET KpacHomn pydku ) OueHuBato cebsi B 4 ¢
MUHYcOM. Ho B MpuHLUMNE yxKe C "TPONKON" MOXHO BbIXOAUTb Ha
HabmtogeHNs, XOTS YTO-TO MOXEeTe M He HalTw.

Hy n He 3abbiBaiiTe 0 NepuvoaMYECKOM 3akpenneHun
maTepuvana, Ha YTo BpeMEeHW yiAeT ropasao MeHbLUe.

AnekcaHdp ®edomoe, ir0b6umen acmpoHoOMUU
®PeaHop Ha opyme http.//astronomy.ru/forum/
My6nukyeTcs ¢ nobesHoro pa3peLueHns aBTopa

Beb-Bepcusi gaHHOM cTaTbM HaxoauTcsl Ha cainTe Burtanus
LeenyHa «[Ba Ctpenbua» http://shvedun.ru
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| nobutenam actpoHomuu |

Umo Habrrodampe Ha4YyuHarWUM
8 okmsibpe 2009ea.?

3Be3gHoe HebGo. Ecnu B cepeavHe OKTSOpsi B sICHytO norogy
BbIATU Ha ynuuy okono 22-23 4acoB No MECTHOMY BPEMEHU, TO
Bbl OOHapyxuTe, 4yTo KOBW Bonblwon Measeauubl HaxoauTcs
HM3KO B CeBepHOM YacTu HebocBoaa. TpaauLMOHHO, Ha4YHEM
CBOK «MNpOrynKy» Mo 3Be3gHoMy Heby C Hero, T.K. KOBLU
Bonbwon MeaBeguubl Ha Hebe MOXET HaWTU NpPaKTUYECKU
no6oit Yenosek. Ho AaBaiTe BHUMAaTENbHO NOCMOTPUM Ha cam
koBL. MepBoe, 4TO BpocaeTcsa B rnasa, Tak 310 To, YTO Bneck
BCEX 3Be3[ KOBLUA MPaKTUYECKM OOMHAKOB, 3a MWCKIIOYEHMEM
OlHOV 3Be3[bl, SABNSAOLENCH Ha4Yanom pyyku koslia. HassaHue
aTon 3Be3gbl — Merpel. A Tenepb B3rMSHUTE Ha CPEeOHIOK
3Be3[y PYYKM KOBLUA, KOTOpas NEeXMT Kak Obl Ha ero manome.
3710 3Be3ga Muuap. Jlioam ¢ xopoLwnmM 3peHnemM BUasaT psgoMm C
3TOW 3BE3[0M 2-1 3BE3[HON BENMYMHbI criabyro 3Be3nouky 4-i
3BE3HON BeNuYMHbI, HasbiBaemon Anbkop. No-BugmMmomy, aTo
pu3nyeckasn [BOWHas cuctema, B KOoTopoi o06e 3Be3gbl
obpaLlatoTca BOKpyr obuiero LeHTpa Tskectu. Ho Te u3 Bac,
KTO KOrga-HMbydb pelumnTcs Ha MOKYMKy Teneckona, Ans cebs
OTKpOIT, 4YTO M cam Mwuuap sBnsieTcs ABOWHOM 3Be3[OW,
COCTOsILLEN U3 ABYX HEMHOIO pasnuyatoLmxcs no érnecky 6eno-
30510TUCTbIX KOMMNOHEHTOB, OOUH U3 KOTOPLIX, B CBOK o4epesb,
SIBNSIETCH CNeKTpanbHO-ABOWHON 3BE340M.

Kaxpgpln M3 Hac 3HaeT, 4TO rge-To Hemopareky OT KOBLUA
Bonbwon  MepBeguubl  HaxoauTcs  [lMonsipHass  3Be3ga,
HasblBaemasi Tak MOTOMY, YTO HaxoauTcs Ha Hebe psiaoMm C
npoekumelnt CeBepHOro nomwca Mupa, T.e. C TOYKOW, BOKPYr
KOTopol BpaliaeTcs HebecHas cdepa BcrnencTBue CyTOYHOrO
BpalleHuss 3emnu BOKpYr CBoen ocu. 3HaTb MNOMoXeHue
MonspHoi 3Be3dbl HYXHO XOTsi Obl MOTOMY, Y4TO OHa Bcerga
yKaxeT BaM Ha Touky ceBepa. (Ecnu nposectu ot [NonsipHon
neprneHauKynsip K ropu3oHTY BHU3, TO OH YKaXeT Ha MoroXeHue
ToukM ceBepa. CrnefoBaTenbHO TOYKa tOra OKaXeTcsl y Bac 3a
CMWHOW, BOCTOK — CnpaBsa, 3anaj — cnesa). Bo-BTopbiX, BbicOTa
MonsipHo Hag TrOpPM3OHTOM B rpagycax COOTBeTCTByeT
reorpadnyeckon LWMpoTe TOYKM HabnoaeHus!.

Wtak, gns Toro, 4tobbl Hantu [MonsipHyio 3Be3gy Ha Hebe,
noBeauTe MbICNIEHHYO NPsSIMY0 Yepe3 ABe KpaiHue 3Be3fbl
koBwa bonbwon Measeauubl (dybxe n Mepak) BBepX, noka Ha
BalLeM NyTW He OKaXeTcs aHanormyHas no énecky 3sesga (Cwm.
NOWCKOBYIO KapTy crnesa). OTo u ecTb [NonsipHas. HekoTopble 13
Bac, BEpPOATHO, ByayT pasoyapoBaHsbl, T.K. CyLLECTBYET rny6GoKo
owmnboyHoe MHeHue o Tom, uTo [MonsipHasi 3Be3ga sBnsieTcst
camol sipkol 3Be3fol Ha HeGe. Tenepb Bbl 3HaeTe, YTO 3TO
BMONHe 3aypsiiHas 3Be3do4dka 2-1 3Be3gHou BenudnHbl. Ho rae
xe koBlW Manon Megseanupbl? XKutensm KpynHbIX ropofoB Us-
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3Be3[bl Marnoro KoBLla M3-3a UX OTHocuTenbHO craboro Griecka
pasrnageTb HEBOOPYXEHHbIM [1a30M O4YeHb CIOXHO. Jlydiie
Bocnoneb3oBatecd OuHOknem. Ho ecnu Bbl  npoBoguTe
HabniofgeHns 3a ropofgom, TO MNPOCNeauTe Mo Halwen kapTe
HEBOOPYXEHHbIM [11a30M OcCTarnbHble 3Be3dbl koBwa Manon
MepBeauupl, KoTopble Kak 6bl HMCMagalT K koBwy Bbonbluon
MepBeauupl. Bel 06Hapyxu1Te, 4TO BHM3Y KOBLLA €CTb eLle ogHa
sipkas 3Be3aa, He ycTynaroluasi no 6necky MNonspHoli u 3Be3aam
koBwa bonbwovi Measeauubl. 310 3Be3pga Koxab, Ha3aHue
KOTOpOM nowno oT apabckoro crioBa «kaBkab», 4YTO O3HayaeT
«3Be3ga». EcTb MHeHue, 4TO nomnHoe HasBaHue 3TOW 3Be3fdbl
«kaBkab al-lummanu», YTo B nepeBofde C apabckoro 3Hauut
«3Be3ga ceBepay.

Mpopormknute HayaTyld paHee MbICTIEHHYO MNpsIMY0, Bbille
MonspHon 3Be3dbl. 34ecb Bam MpUOETCS BbICOKO MOAHATH
Hebo, T.K. MpsMasi NpuBedeH Bac B OKOMO3EHWUTHYH obracTb
Heba, T.e. Ty, KOTopasi HaxoAMTCsl NPsIMO Haf rorioBoi. 3aech
pacnonoXurnocb Co3Be3ane, O4epTaHUsi KOTOPOro MOXOXWU Ha
[OMUK C OCTPOM KpbiLLeN, HanpaBneHHoN kak Obl k MNonsipHon
3Be3ge. JT0 co3se3ave Lledpes — elle ogHO OKONOMONSAPHOE,
Hesaxofslliee 3a TFOPU3OHT B HaLMX LUMPOTax CO3Be3aue.
Camasn spkas 3Be3ga 3Toro co3Be3gus cxopga no 6necky c
MonsipHo u Ha3biBaeTcs AnbaepamvHoM. HasBaHve ToOXe
apabckoe, HO y3HaTb €ro 3Ha4eHue [OBOSIbHO CIIOXHO, XOTS
npeanonoxy, 4YTo «Aep» SBMSETCA aHaroroM apabckoro criosa
«dap» (OOM), a OKOHYaHVWEe «aMWH» O3Ha4aeT «BEepHbIR,
Ha[eXHbIN, YECTHBINY.

OcTtanbHble 3Be3gbl Llecdess mo Gnecky cooTBeTcTBylOT 3-1
3BE3[HOM BENUYMHE, MO3TOMY B rOpofe HalTu ux Ha Hebe
OyaeT npoue, Yem 3Be3abl KoBwa Manon Measeauup.

Coboky or Lledesi, BeposiTHo, Bbl 0bpaTWTe BHUMaHWE Ha
co3Be3aue B Buae natuHckon byksbl W. He 3ametunu? Torpa
npoBeauTe MbICIEHHYIO MPsiMyl0 OT 3Be3dbl ANMOT KOBLUA
Bonblon Megseamupl (war 3 Ha Halwew kapTe crieBa) yepes
Tenepb e 3Hakomy Ham [MonsipHyto 3Be3fy aarnee Ha Takoe
Xe paccTtosiHue. Tenepb Buante? 370 cosBesave Kaccuonew,
XOPOLLO 3aMeTHOe M B KpyMHbIX ropopax. lNonb3ysck Halen
KapTon Havaute 3Be3ay Kad. 3T1o cHoBa apabckoe HasBaHue,
KOTOpOe, Ha MOW B3rnsd, COOTBETCTBYET Ha3BaHuo 22-1 bykse
apabckoro andasuta — bykse «Kad». Co3sesane Kaccuoneu
nMeeT Takyl opmy, 4YTO B HEM [eWCTBUTENbHO MOXHO
YCMOTPEeTb BHELUHWUI BUA 3Ton apabckol BykBbl, HO TOMbKO ee
3epKanbHoe oTobpaxeHue.

Tenepb cHOBa BepHemcs K koBwy bonbwon Megseguubl u
npoBedeM yepes ABe KpaWHue 3Be3dbl €ro pPyYku MbICIIEHHYIO
npsMylo BNpaBo (Ha BOCTOK). Torga HEBBLICOKO Ha CeBepo-
BOCTOKE Mbl YBUOWM SIpKYlO 3Be3fy »entoro Lugeta. JTO
Kanenna, rmaBHas 3Be3ga co3se3gns  BoaHvuuero. B
nocriegylolime Mecsipl OHa CTaHeT CBOEro poaa «TOYKOW
oropbl» B OPUEHTUPOBaHUM Ha GoraTeinweM Ha sipkvue 3Be3abl U
co3Be3aust 3uMHeM Hebe. Tak 4TO nosHakomumcs ¢ Kanennon
3apaHee U1 nepengem K wary Ne5 (cm. kapty). Mexay
Kaccuoneein n 3sesgon Kanenna Hawe BHUMaHue npusrnevet
pocchlinb 3Be3f, YeM-TO noxoxasi Ha 6ykBy «T». 3To co3Besave
Mepces. LieHTpanbHasa 3Be3ga atoro co3ee3aus — Mupdak. Mo
6riecky oHa [daXe HEMHOro MpeBOCXOAWT sipyaiiluve 3Be3dbl
Kaccronen u cooTBeTCTBYET sipyailLMM 3Be3[aM pydku KOBLUA
Bonblon Megseanup.

Tarke OTbIWMTE MO Hawen kapTe 3Be3gy AnNronb, BTOPY MO
SIPKOCTU 3Be3dbl 3TOro co3se3ausi. Ho, He UCKMYeHo, 4To,
Habniopgas aTy 3Be3fy, Bbl CO MHOW B 3TOM He COrnacurtech, T.K.
Anronb GyaeT paBHOrO C pPacMOfIOKEHHOW pPsAoOM C  HUM
3Be340N 3-1 3BE3QHON BenuYMHbl, 0603HaYaeMol Kak «po»
Mepces n yctynatb B 6necke cocegHum ¢ Mupdakom 3Be3gam
3TOro co3sesausi. Tenepb NoBTOpUTE CBOM HabnoaeHust Anrons
Ha crnegylowuii BeYep, UNU Crnycts OBa-TpuM Beyepa, U Bbl
obHapyxuTe, 4TO 3Be3fa cTama spvye W, [AEWCTBUTENbHO,
Tenepb BTOpast No sipKkocTu B co3Be3auu Mepcesi. 3To He obmaH
3peHus. [llepeg Hamu 3aTMeHHo-NepemMeHHas 3Be3ga. Ha
paccTosiHn 93 CBETOBBIX NIET pacrnoroXxeHa cuctema u3 AByx
3Be3[], pacnonoXeHHbIX HACTOMNbLKO BM3Ko Apyr K Apyry, YTO UX
HEBO3MOXHO BMOETb MO OTAENbHOCTVM HW B OAUH Teneckon B
mupe! Koroa meHee sipkasti U 3Be3fa NpoxoguT Ha doHe Bonee
SIPKOW, Mbl BMAWM ocnabneHne Gnecka Anrons. A korga oHa
okasblBaeTcs COOKy OT rnmaBHOW 3Be3fbl (MO OTHOLIEHMIO K
3emMHOMy HabniogaTento), To Anronb Ha Hawem Hebe BuaeH B
MakcumarnbHoM 6riecke. PUTMUYHbIE K3MeHeHWs Ornecka ¢
TOYHO M3MepeHHbIM Nepnoaom B 2 cyTok 20 yacoB 49 MUHYT 2,5
CceKyHObl U fanu Ha3BaHue 3ToW 3Be3fe. YuuTbiBasd TO, YTO Ha
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CTapuHHbIX 3Be3AHbIX kapTax Anronb u  «po» [lepces
obosHavanu ronoBy Mepgy3ssl B pykax [epces, TO
«MOAMUIVBAKOLWNIAY [MNa3 Ha3Banum apabcKkMMm CIIOBOM «XOYrb»
(cTpax), powepLiee B Ha3BaHUM 3Be3Abl Kak «Anronb».

Tenepb NoBepHUTECH Tak, YTOOLI [NonsipHas 3Be3fga okasanacb
y Bac 3a CnvHoW. Kakyio CTOpOHY ropu3oHTa Bbl Ternepb
o6o3peBaeTe? [MpaBuUnbLHO, 1OXHYO. Tenepb BOCTOK HaxoauTCs
crneBa OT Bac, a 3anaj — cnpaea. [lpoBeauTe MbICIIEHHYHO
npsMyl0 OT 3eHWTa K Touke tora. OTa MbICreHHas npsmas
nongetr no 6Gonblwomy Kpyry, WMeHyemoMy HebecHbIM
MepuavaHoMm. CeeTuna, npoxogswme wmexagy [lonspHon
3Be3[0N M TOYKOW tora, NMPOXOAAT BEPXHIOK KyNbMUHALMIO, a
mexay lMonspHon n Todkon cesepa (T.e. «nog» NonspHon) —
HWKHIOK  KynbMuHauuto. [lonoxeHune cBeTuna B MOMEHT
BEpXHEW KynbMuHauuyM obo3HayaeT HauBbICLLIEE MONOXeHue
[aHHOro CBETUNa Hag rOpU3oHTOM Ha 3TOW reorpaduyeckon
wmpote. Utak, okono 22 4acoB N0 MECTHOMY BPEMEHU B HOXHON
yactu HebocBopa, HemHoro 3anagHee (npaBee) HebecHoro
MepuavaHa HeBbICOKO Haj FOPM3OHTOM Bbl 3aMeTuTe spKoe
xentoe cBetuno. Ero cnoxHo He 3ametutb  UM3-3a
3HauMTenbHoro 6necka. 310 nNnaHeta HOnuTep — KpynHenwas
nnaHeTta ConHe4Hol cuctembl. B atom rogy KOnutep roctut B
co3e3gun Kosepor. OTo HokHOe c03Be3auve, cocTosilee U3
3Be3g 3-5m, nmoatomy w3 ropogoB ero HabnogaTb Takke
CrnoxHo. Jlyywie ¢ aTUM CO3BE3AMEM 3HAKOMUTBLCS U3 CENbCKON
MECTHOCTU, a elle nydlle — U3 txHbIX WupoT, rae Kosepor
nogHVMaeTCs Bblle Hag ropu3oHToM. Mbl He cTanm Obl
330CTPATb  CTOMIbKO BHUMaHWS Ha 3TOM  MasrionpuMeTHOM
304MakanbHOM co3Be3auu, ecnu Bbl B HEM He Haxoawncs B
HblHelwHeM, 2009 rogy sipkui FOnuTep.

B3arnsHute Ha kapTy cneBa (NS ee yBeNWYeHVs HaXMmute Ha
n3obpaxeHue). Ha Helh nokasaHbl nonoxeHust tOnutepa 1, 15 n
31 oktabpst 2009r., a Takke nonoxeHve JlyHbl Beyepom 26
okTA6ps  2009r. Crpenkammn ykasaHbl HamnpaBneHus Ha
Haubonee sipkue 3Be3abl co3e3gusi Kosepora. OcTanbHble
3Be3dbl Mydle npocrneaMTb Npu noMmowm OuHoknsa  WTak,
BOCTouHee (nesee) lOnutepa Hanpgute 3Be3dbl +2,9m [eHeb
Anb-regn, obo3Havaemyt rpedveckor OykBoW  «aenbTax
Kosepora. A cnpasa (k 3anapy) ot lOnutepa Hanpute OBe
3Be3bl NPUMEPHO OAHOWN SAPKOCTW: OfHAa Bbile ApYron. JTo
Anbregn u  [Jabux — «anbga» u «beta» Kosepora.
BbiwenepeuncneHHble  3Be3abl 0OpasyloT  CeBEPHyl MU
Hambornee SpKyl YacTb 3TOr0O KKHOTO CO3BE3[MWS, B KOTOPOM
ConHue rocTuT C KOHUa siHBapsi WU BCIO MNEPBYH MOMOBUHY
deBpans.

OcTanbHble 3Be3[bl 3TOr0 CO3BE3OMNS MOMPObyWTE OTbICKaTb,
onvpasicb Ha Hawy kapty. Ewe pa3 nostopumcs, 4To nyudwie
Ons aTuX uenen NpuMeHWTb OUHOKMb. Camylo HXHYI 4acTb
c03Be3aust yBMOETb OCOBEHHO CIMOXHO, T.K. €e M3-3a HU3KOro
MOMOXEHUs Haf rOPU3OHTOM MOryT 3akpblBaTb Ha3eMHble
o6bekThl. M cnoxHee Bcero bynet pasrnsgetb crnabble 38e3abl
Kosepora B gHu, korga no Hemy OygeT npoxoguTb JlyHa, a
MMEHHO B nepuop ¢ 25 no 28 okTsibps aTOro roaa, T.K. NOMEXou
cTaHeT sipkui cBeT JlyHbl, B GONbLUNX ropofax KOTOpbIA, KO
BCEMY NpoYeMy, eLle 1 «NoACBETUT» Mbiflb, LMPKYUPYIOLLYIO B
ropoZiICKOM BO3ZyXxe.

A 3HaeTe nu Bbl, Kakasi 3Be3ga camasi sipkas Ha HOYHOM
ceBepHOM Hebe? 3T1o Bera, «anbga» Jlupbl. OHa Bcero Ha
0,05m npeBocxoauT No Grecky yxe u3BecTHyto Ham Kanenny,
«anbgy» BosHuyero. [asavite nonpobyem Hanutu Geno-
rony6yto kpacaBuuy Bery Ha oceHHem HebGe. Hanigute Ha Hebe
MonsipHyio 3Be3ay, NOBEPHYBLUMCbL NULOM Ha ceBep. Hawnun?
Ecnu HeT, To npounTaiite nepBble HECKONbKO ab3alLeB Halluero
onvcaHus 3Be3fHoro Heba okTabps. Mocne Toro, kak HangeTe
MonsipHyto, nepemMecTuTe B3rMs4 BMEBO OT Hee, MNoka He
3aMeTuUTe Ha 3anaje — ceBepo-3anaje NPUMMEPHO Ha OAHOW C
MonsipHo/ 3Be3d0ON BbICOTE Had TOPU3OHTOM SpKylo Gero-
ronyGyto 3Be3fy, sipyalillyto B 3ToM vactu Hebocsoga. 3710 u
eCcTb Bera. OcTtanbHble  3Be3abl  co3se3gus  Jlupbl
pacnonoxunuce nesee Bern B Buge  HebombLioro
napannenorpaMmma, cocrosiLiero u3 3sesg 3-i u 4-i 3Be3aHbIX
BenuuuH. [opoackve Habnogatenys MoryT paccMOTpeTb 3TO
co3Be3aue B BMHOKMb, Korga BCero ero 3se3fbl nonagyT B OOHO
nore 3peHus ¢ Beroi. BUHOKNb NMO3BONMT NpoHabnoaaTth elle
OfHY OBOMHyt0 3Be3dy. Ta 3Besga co3esgus Jlvpbl, koTopas
BuAHa neBee u Bbllwe Bern, obo3Havaemass Ha kapTax
rpeveckoii GYKBOW «3NCUMOH» (CM. kKapTy crneea) B OMHOKMb
BuOHAa B Buae [OBYX 3Be3goyek  paBHoro  Gnecka,
pacnonoxeHHble 6nu3ko Apyr Kk Apyry. B nwobutenbckue

Teneckornbl obe 3T 3Be3abl, B CBOIO 04YepeAb, pasfensioTcs Ha
nBe napbl. Takum oGpa3oM, B 3TOW KpaTHOW cucteme, Mo
MeHbLUen mepe, 4 3se3abl!

Mo3HakoMMBLUMCE C Spyaiille 3Be3[oW HOYHOro CEBEPHOro
Heba (Ho He Bcero Heba, roe no 6necky nuaupyet Cupwuyc,
pacnomnoXeHHbI B KOXKHOM nonywapum HebecHoln cdepbl,
BVAUMBIA B HalIMX LUMPOTax No BeyYepaMm 3UMOW W B MepBoW
NMOIOBUHE BECHbI), NPOAOIMKUM Halle 3HAaKOMCTBO CO 3BE3aMM.
JleBee 1 Bblle Bern obpaTtnte BHMMaHWE Ha SpKylo 3Be3Apl,
HecKkomnbKko ycTynawouwlyto no 6necky Bere. 3710 [eHeb —
«anbga» Jlebegn. Camo co3Be3gue MPOTSHYNOCb BHWU3 OT
[eHeba B BMae 6Gomnbworo kpecta. He papom cossesgue
IleGens HasbiBaloT «CeBepHbiIM KpectoM» Mo aHamorum c
IOXXHbIM co3Be3auemM HOxHoro Kpecta, He BUOMMOM U3 HaLIMX
wmpoT. A Hwke Beru n leneba BnaHa elle ogHa spkas 3Be3na
(Ha nonnytn mexay KOnutepom n Beron, ecnu Bbl Habnogaete
B 2009 rogy) — AnbTaup («anbca» Opna), obpasyowias
BMmecTe ¢ [leHebom 1 Beron TpeyronbHUK, KOTOPbIV Ha3bIBaeTCH
neTHe-oceHHUM. [lonb3yscb kapTon Heba cnesa (ans
YBEMUYEHUS] HAXXMUTE Ha U30OpPaKeHUe), OTbILUTE OCTarbHble
3Be3abl, obpasytowme curypel cossesami flebeas n Opna.
Tenepb gaBaiiTe CHOBa BepHeMmcsi K co3Be3ausim Kaccuoneun u
lMepcesi n, onvpasicb Ha Hawy KapTy, HangeM Takue OCeHHue
co3se3ausi, kak Angpomena u [lerac. BapwaHTbl noucka
Hambornee ApKMX 3Be3[ 3TMX CO3BE3AMN MOKasaHbl CTpPenKamu.
3Be3abl AHApPOMEbl MO SPKOCTM HE YCTYNarT 3Be3[aM KoBLUA
Bonblwon MeaBeauubl, noatomy MoryT 6e3 Tpyga O6biTb
HangeHbl [axe B YCMOBUSIX TOPOACKON 3acBeTkn. HemHoro
ycTynatiT um B Griecke HekoTopble 3Be3gbl [leraca. MNerac u
AHppomepa Ha oceHHeM Hebe 3aHMMalOT BCHO HOrO-BOCTOYHYHO
YacTb Heba, MPOTAHYBLUMCb C BOCTOKA Ha lOr, U B HaLNX
LUMpOTax NogHMMaloTCs BbICOKO Haf ropu3oHToMm. Bonee Toro,
3Be3dbl Anamak u Mupax co3se3gus AHZpomenbl Ha LIMpOTe
MockBbl ABNAOTCA HE3aXOOSALLMMMU, T.€. UX MOXHO HabnoaaTts B
NoBYHo SICHYI0 HOYb B TEYEHME BCEro roaa.

Ecnn Bbl HabniogaeTte cossesgve AHapomenbl B 6e3nyHHyto
HOYb BOAnM OT TOPOACKUX OrHeW, TO HaWauTe CpefdHIol B
Luenoyvke SIpKMx 3Be3q cosse3gust AHapomedbl 3Be3gy Mwupax
(cm. kapTy). Bblwe Hee BuAHbI Tpu criabble 3BE3[0YKM,
obpaasylolme BMecTe co 3Be3foi Mupax 4To-To Bpoge poraTku
(vnu naTtuHckon Bykebl Y). U mexay «poramu» 3Ton Gykebl Y,
HEMHOrO Bbille, Bbl, BEPOSITHO, 3aMeTUTe «KpaeMm rrasa»
cnaboe TymMaHHOe MATHbIWKO. Brnsguteck B Hero B GUHOKIb.
MATHBILLKO BMOHO OTYETNMBO U Gornee kpynHo. OTo 3HaMeHUTast
TyMaHHOCTb  AHApoMedbl —  WCMOMUWHCKas  ramnakTuvka,
pacnonoxeHHast Ha paccTtosiHum 530 knk oT Hac. ObsizaTenbHO
HanauTe 3TOT SPKUIA OOBLEKT, HaxoAsWMiAcs 3a npegenamu
Hawewn ¢ Bamu "anakTukm!

o 1OMHTED 31.10.09

-~ % 0T 1,15.10.09.

el

MyHa 26,1009

CBefeHuss 0 BMAMMOCTU nnaHeT u JlyHe B okTabpe mecsiue
MOXHO HanTu B Kanenpape Habniogatens 3a okTabpb. KH
ABMAETCH MpUIoXeHvem K XypHany Hebocsoa. OkTabpbckuin
KH MoxHO ckayaTb MO CChiflke Ha 2 cTpaHuue OBnoXku
XypHana unu BMecTe C apxuBoM XypHana Hebocsog 3a
CeHTA0pb MO CCbiNKaMm, NpUBEAEHHBbIM Takke Ha 2 CcTpaHuue
0BNOXKM. fAcHoro He6a M ycnelHbIx HabnogeHnn!

Onee Manaxoe, nobumersns acmpoHoMuU
http://meteoweb.ru

My6nukyeTcs B xypHane HebocBog c nobesHoro paspeLueHus
http://meteoweb.ru . MonHbIN BapuaHT cTaTby Ha AaHHOM canTe
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I Hebo0 Hag Hamu I

HOABPb - 2009

0630p MmecsuUa

OCHOBHbIMW  aCTPOHOMUYECKUMMU COOLITUSIMM  Mecsila
ABNAKTCA: 5 HOsIGps - BepxHee coeavHeHne Mepkypus ¢
ConHuem, 17 Hosibpsi - MakcuMym [OEWCTBUSI METEOPHOro
notoka JleoHuabl, 21 HosiGpsa - nokpbiTne 3Be3abl HIP 34106
(7,5m) acteponpom 234 Barbara.

ConHue, asurasice no co3ees3amio Becos, 23 Hos6ps nepeceyet
rpaHvuy cossesgusi CkopnvoHa, a 29 Hosibps [oCTUrHeT
co3se3gusi 3meeHocua. CKNOHeHWe LeHTpanbHOro ceBetuna K
KOHUY Hosibpsi gocturaet 21,5 rpagyca k tory oT HebecHoro
aKkBaTOpa, MO3TOMY MPOAOIKUTENBHOCTE [OHA B CEBEPHOM
nonywapun 3emnu 6nuska kK MUHMManbHoW. B Hayane mecsiua
OHa cocTaBnsieT 9 4acoB 12 MUHYTBI, @ K KOHLY ONuCbIBaEMOro
nepvoga ymeHbluaeTcsa A0 7,5 4acoB, NpUHUMAs 3HaveHue
BCero Ha non4yaca 6onblue MUHUManbHOW NPOAOIIKUTENBHOCTU.
OTW [faHHble cnpaBeanuBbl  Ans  WupoTel  Mocksbl, rae
nonyneHHas Beicota ConHua 3a Mecsy, ymeHblumntes ¢ 19 go 12
rpagycos.

Hosi6pb - He ny4wmn mecsauy ans HabnogeHun ConHua, Tem He
MeHee, HabnioopaTe HOBble 0Opa3oBaHWA Ha MNOBEPXHOCTU
[OHEBHOTO CBETUNa MOXHO MpaKkTu4eckn B niobon Teneckon u
paxe 6e3 npuMeHeHus onTukW. [locTaToO4HO CnpoeumpoBaTb
nsobpaxerHne ConHua Ha nuct Gymarn yepes npogenaHHoe B
apyrom nucte oteepctve. [pu HabnogeHusix ConHua B
Teneckon wnn 6UHOKIb HyXHO obs3amernsHo (!!) npumeHsmb
COJTHEeYHbIU hunbmp.

JNlyHa HayHeT cBoM MNyTb MO HOsIGpbCkOMy Heby B co3Be3auun
Pbi6 (ceBepHee 3Be3abl AenbTa Psc) npu BospacTatowen ase
0,95. YBenuumBasi CKMOHEHME, HOYHOE CBETUNO 2 HOsIbps
nepecevet rpaHuly cosBesams OBHa, rge npumeT asy
nonHonyHus. K nonyHoun 4 Hosbps Apkuid NyHHbIM auck (=
0,98) npubnuautca k co3ee3auio Tenbla, Nepenas B KOTOpoe
nokpoeT [lMnesapl. Ho nomoca HOsGPLCKOro MOKPBITUS 3TOro
ckonneHust nponaet no LieHTpanbHo Amepuke n Adpuke, a Ha
Tepputopun Poccum u CHIC moxHo 6yneT Habniopatb nulb
cbnmkeHne ecTecTBEHHOro cnyTHvKa 3emnu u MNMnesa.

Oeurasicb no cosse3guio Tenbua, JlyHa k nonyaHwo 6 HosiGps
BOVAET BO BnageHns bnvaHeLos n npobyaeT B 3TOM co3Be3auu
0o 8 Hosibps, ymeHbwnB a3y 0,66. Cnegyowmym co3sesgnem
Ha MyTU HOYHOro ceetuna crtaHeT Pak. 3gecb 9 Hosbps JlyHa
(P= 0,59) npongeTr B Tpex rpagycax Hee 3BE3[4HOro
ckonnenns fAcnm (M44), a yepe3 HECKONbKO YacoB - Ha TakoM
Xe YrnoBom pacctosHum toxHee Mapca. CosBesgusi JlbBa
OOCTUTHET YXXe NYyHHbIN NONyAMCK, T.K. A0 MNepecevyeHns ero
(cosBesaus) rpaHmLbl HACTyNuT dasa nocnegHemn YeTsepTu.

10 Hosbpa Jlywa (P= 0,4) npompet toxHee Peryna, Ha
cnepylowmnii - AeHb MO «TpaguuumM» NOCETUT  co3Be3gue
CekctaHTa, a nocrne nonyaHs 12 Hosibpsa npu case 0,2
nepenget B cosse3ave [esbl, roe cbnmsutcs ¢ CaTypHOM.
Mponas npu case 0,07 B 5 rpagycax toxkHee Cnnkn 14 HOA6pPS,
TOHKMIA cepn MOoKMHET 15 Hosibps BrnageHus [eBbl U BCTYNUT B
coeavHeHve ¢ BeHepoii yxxe B co3sesanm Becos.

16 Hos6psa JlyHa npumeT dhasdy HoOBONyHUS W nepevgeT Ha
BeyepHee Hebo. [lepBblIM BeuyepHUM co3Be3gUEM  Arist
pacTyuwiero cepna 6yaet CkopnuoH. 3geck 17 HoA6ps JlyHa (=
0,01) BcTtynuT B coeauHeHne ¢ Mepkypuem, koTopbli Bypet
Haxo4uTbCA B rpagyce ceBepHee 3Be3fpbl genbTta Sco. 18 n 19
HoAGpsA TOHKMI cepn ByaeT nepecekaTb co3Besane 3MeeHocLa,
a 3aTeM Ha Tpoe cyTok obocHyeTcs B co3Be3amu CTpenbLa.

B cosse3gne Kosepora JlyHa BcTynuT 22 HOSAOps yxe co
3HaUMTENbHON OCBELLEHHOW 4acTblo BWAWMOW MOBEPXHOCTU.
lMocne HegenbHOM «pasnykn» C NnaHeTamMyM HOYHOE CBETUIO
npoviget cesepHee lOnutepa u HentyHa. C camon Gonbluon
nnaHeTton ConHeyHol cucTtembl JlyHa cbnmantcs 23 Hosbps
npu dase 0,41, a c camon fanekon - 24 Hosi6ps npu dase 0,44.
MepByto yeTBepTb JlyHa BCTPETUT OKOMO MONyHOUMN 25 HOAOPS,
nepevigs B co3sesgne Bopones. B atom cossesgunn HovHoe
ceetuno (®= 0,6) npobyaeT Ao nonyHoun 26 Hosibps, a nocne
nepexoga B co3esane Pblb cbnmantcs ¢ YpaHom npu dase
0,67.

B nocnepyiowwne pgHn JlyHa cosepwmT nyTellecTteBue Mo
co3se3gusim Pbi6 u OBHa. CBol nyTb no Hosibpbckomy Heby
HOYHOE CBeTWNO 3akoH4uuT npu ase 0,97 Hepaneko oT
rpaHuLpl ¢ cossesanem TenbLa.

Bce 6onblumve nnaHetbl CONHEYHOW CUCTEMbI, Kpome
Mepkypusi, B Hosibpe WMET [OCTaTOMHO GraronpusiTHble
ycrnoBus Ans HabnogeHun.

Mepkypuin BeCb Mecsl MMeeT npsMoe ABuxeHue. B TeueHue
HOsI6pst OH NoGbIBaeT ¢ co3Be3amax [eBbl, Beco, CkopnvoHa u
3meeHocua. 5 Hosbps ObicTpas nnaHeTa BCTynaeT B
coeavHeHve ¢ ConHuem, nepexoas C yTPEHHero Ha BeyepHee
Heb6o. Ho cknoHeHne Mepkypuss uMeeT 3HayeHue MeHblue
COIHEYHOro, nosTomy ycroBusi ero HabnogeHui
HebnaronpusATHbl Aaxe B KOHUE Mecsua, Korga ero anoHraums
coctaBuT 14 rpagycoB. Bugumbin guameTp nnaHeTbl Becb
MecsiL, coxpaHsieTcss 6nmM3 MUHUManbHOro 3HadeHusi (okono 5
cekyHa ayrn). B oxHbIX pavioHax cTpaHbl MepKypuii moxeT
ObITb HaNAEH C NOMOLLBI0 BUHOKNS B CaMOM KOHLie Mecsua.

BeHepa, no-npexHemy, HaxoguTcs Ha yTpeHHem Hebe, a
nyyline ycrnosusi Ansa ee HabnogeHui 6yayT B Havane mecsiua,
Korga ee BMOMMOCTb CocTaBnsieT Gonee 4Yaca. Bewepa
OBWXETCA B OOHOM HanpaBneHun ¢ ConHuem Mo CO3Be3auto
[eBbl, 3 Hosbpsi npoxogs ceBepHee Cnukn, a 14 HosbGps
nepexoas B cossesane BecoB M ocTaBasicb B HEM A0 KoHUa
Mecsua. Ha yTpeHHem Hebe HeBOOpYXeHHbIM rna3om Bexepa
HabniopgaeTcs, kak camasa spkas (-3,7m) 3Besga. B Teneckon
oHa BWOHA B Buae Hebonbloro Genoro aucka. Buaumbiin
avameTp nnaHeTbl 6130k K MUHUManbHoMy (okono 10 yrnoBbix
cekyHa), a ¢dasa - k 1,0. B koHue mecsua BeHepa ans
HEBOOPY)XEHHOro rfasa TepseTcs B Jyyax BOCXOAALEro
ConHua, xoTa B OMHOKb ee MOXHO Oyner Habniopatb U B
nekabpe.

Mapc obnagaeT npsMbIM ABWXEHWEM, M nepemelLaeTcss no
cosBe3guto Paka [o KOHUA Mecsua, Korga OCTUHET rpaHuLbl ¢
co3se3aueM JlbBa. B Hauvane Hosibpsi 3arafovHas nnaHeta
OynetT nepemellaTtbCsi MO CEBEPHOM 4YacTW  pacCesiHHOro
3Be3HOro ckonneHus Acnu, n a1o 6yaet cambiM 3PEEKTHBIM
y4yacTKOM e€ee BWAMMOro MyTM 3a BecCb Mecsl. YcrnoBus
BuaMMoctTn Mapca B TedeHme mecsiua ynydwatorcs. bneck
yBenuuusaetcs Ao 0,0m, yrmosor avameTp - oo 10 cekyHa
Oyru, a NpoAoIKMTENBHOCTL BUAMMOCTM focTuraeTt 10 Yacos.

Onutep Becb Mecsiy, HaxoauTcst 6rnm3 3Be3abl ota Kosepora,
cbnuxkasicb C Hell B Havane Hosibpsi OO 4YeTBepTU rpagyca.
[a30BbI MMraHT UMeeT MnpsMoe [ABMXEHWE U MOCTeneHHo
cbnwkaeTtcs ¢ HenTyHOM, HaxoASALWMMCSA HECKOSIbKO BOCTOYHEE.
Habniopaetca HOnutep B nepBo MOMOBUHE HOYM OKOro 5
YacoB. HeBoOpyxeHHOMY rnasy OH NpeacTaBnsieTcsi 3B€340N C
©Oreckom 0oKorno -2,2m B KXKHOW 1 toro-3anagHon yactu Heba. B
Teneckon BuaeH AUCK AvameTpom okono 40 cekyHp gyrm ¢
nerko pasnuyMmbIMK getansamu. bonbluve CnyTHUKM NnaHeTbl
y4acTBYIOT BO B3aUMHbIX MOKPLITUSAX, T.K. MIOCKOCTU UX opouT
HanpaBneHbl k HabnogaTento Ha 3emne.
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CaTypH (+1,0m) umeeT ObICTPO YBEMUUMNBAIOLLYHOCS YTPEHHIOH
BMAUMOCTb. B Hauane MecsiLa oH BUOEH OKOMO TPEX 4acos, a kK
KOHUY Hosbpsa - yxe okono 6 yacoB. Becb mecsu nnaHeta
Habnopgaetcs B co3Be3aum  [leBbl, o06nagas  npsiMbiv
aBwkeHvem. B Teneckon BugeH Aguck nnaHetbl (17 yrnoBbix
cekyHa). Konbuo CaTypHa umeeT BeCbMa TOHKWI BUA,.

YpaH (+6m) aBwmxeTca nonsATHO no cossesgunio Bopones. OH
MOXeT OblTb HaiijeH HEeBOOPYXXEHHbIM [f1a30M B OTCYTCTBUE
JTyHbI.

HentyH (+8m) Habnopaetcs B co3Be3guu  Kosepora
BocTo4Hee lOnutepa. Camble fanekvie nnaHeTbl BUAHLI NEPBYIO
MOMOBMHY HOYM, @ HaWTh WX Cpeau 3Be3d MOMOryT KapTbl B
KH_01_2009 nnn AK_2009.

KomeTtamu mecsua asnstotca P/Wild (81P)B cosse3auu Jlba u
Siding Spring (C/2007 Q3) B co3se3aun JlbBa, [esbl n Bonoc
BepoHuku.

U3 acTtepounpgoB sipue apyrux (7,9m) 6ynet Becra (Bo JbBe).

M3 apkux gonronepuoauyecknx nepemMeHHbIX 3Be3q (4o 8m)
Makcumyma 6necka gocturHyTt: W Lyr (7,9m) 6 Hosbps, SY Her
(7,8m) 17 Hos6ps, Mupa (o Kuta) (3,4m) 19 Hosbps, RR Sgr
(6,8m) 20 Hosi6psa, W Hya (5,7m) 25 Hosibpsi, U Her (7,5m) 27
Hos6pa u X Oph (6,8m) 30 Hosi6ps. [daHHble O Apyrux
nepemMeHHbIX umetoTcsa B Tabnmue KH.

Makcumym oencTBuMs METEOPHOro NoToka
Jleonuabl 17.11.2009

(no gaHHbIM IMO)

AKTUBHOCTb MoToka nposiBnsetca ¢ 10 no 21 Hosbps npu
TPaguUMOHHOM Makcumyme 17 Hosibpsi. PagmaHT noToka
HaxoguTcs B co3Be3gun JlbBa ¢ koopguHaTamu: a= 152°, 6=
+22°. Ona JleoHnp xapakTepHbl ObiCTpble Oenble MeTeopbl,
umetowme ckopocTb 71 km/c. Kak nokasanu HabnrogeHus 2003 -
2008 rr., MOTOK MMen HECKONbKO MOBBILEHHYIO aKTVBHOCTb C
ZHR po 40. Tenepb 3noxa LUTOPMOB W CUIbHbIX BCMIECKOB
Jleonna mexgy 1998 - 2002 rr., cBsisaHHasi C nepurenvemMm B
1998 r. poguTenbckon  komeTbl  55P/Temnens-TytTns,
3aBepLUMNach.

OpHako, MHTepec K 3TOMy 3axBaTblBaloLLeMy NOTOKy He ocnab.
Tem 6onee, yto B 2009 rogy oxwugaetcs MOBbILEHHAs
aKTVBHOCTb C YacCOBbIM YMCIIOM METEOPOB B MakCUMyMe OKOIO
100 n Oonee! Makcumym [encTBus MoToka B 3TOM rogy
npugetca Ha 15 yacoB 10 muHyTt UT 17 Hosbps. JlyHa,
uMetowas a3y HOBOMYHWA He co3fgacT nomex npu
Habnogenun Jleonna. PaguaHT JleoHna pocturaeT nonesHown
BbICOTbl TOMbKO TOCfIe MECTHOW MOMlyHoUM (a B HOXKHOM
nonyLapun eLle nosxe).

MokpbiTue 3Be3abl HIP 34106 (7,5m)
actepoungom 234 Barbara 21.11.2009

b

1lm to 3h 40m UT

ra occults HIP 34106 on 2009 Nov 21 from 3h

m
3
<
S

Ocarli 2050

OnepaTvBHble CBEAEHUSI O SBMEHUSX U HOBbIX OObLEKTax
mmetoTcsa Ha AstroAlert (http:/astroalert.ka-dar.ru/).

lModpobHoe onucaHue sieneHull u pesynbsmamsbi HabmooeHul -
Ha Acmpogopym, AeaCmpenbuya, Memeoeeb, PeasnCkal.
Obuwue ceedeHusi o HebecHbIx obbekmax - Ha calime 3HaHuUsI-
Cuna, [lna Habnrodamenel deep-sky 6ydem uHmepeceH calim
HaeduHe ¢ kocmocoM [locemume makxe  HO8bIl

Maximum: November 17 15h10m UT
(nodal crossing at Ao = 235°27) but see below

ZHR = 100+?
TFC: a=140° & = +35° and a = 129° 6 = +06° (B > 35° N)
or

a=156° 6 =-03°and a = 129° 6 = +06° (B < 35° N)
IFC: a = 120° 6 = +40° before Oh local time (B > 40° N);\p

a =120° & = +20° before 4h local time and a = 160° &
= 00° after 4h (B > 0° N)

a =120° & = +10° before Oh local time and a = 160° &
=-10° (B<0°N)

Heboceod Ne 10, 2009 200

gesiukonenHplli calim ACmpPOHOMUYECKUe onbimbl . 58Hbie
CCbINIKU Ha 3mu calimbl Ha peknamHol cmpaHuue XxypHana

flcHoro He6a 1 ycnewHbIX HabnoaeHui!

Ademepuabl nnaHeT, KOMET M acTepoMaoB MMelTCA B
Kanenpape Ha6ntopgatens Ne 11 2009 rop (ccbinka Ha 2 cTp.
0BNOoXKM)

AnekcaHdp Kosnoeckuli
http://moscowaleks.narod.ru u http://astrogalaxy.ru
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AHOpeli Onewko, 1tobumersnb aCmpoHoOMuU
http://astroexperiment.ru
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HoBble canTbl
nooutenen acTPOHOMUU

AcTpoHOMMA nornesHa NOTOMY, YTO OHa BO3BbILWAET HAC Hap HaMu
caMuMun; NOTOMYy, YTO OHa Benun4yeCcTBeHHa; OHa nosfieHa nNnoTomy,

((AchoHoMqucKMe oanTbl)): YTO OHa nMnpeKpacHa. WmeHHO oOHa fIBNAeT HaM, KaK HUYTOXEH

YenoBeK TeJ&IOM U KaK BeJIuK OH AyXOM, n6o YM ero B COCTOsiHUM

UHmepeCHo’ none3Ho, 00BbATL cusAwme 6e3aHbl, rae ero Teno ABMNAETCA NMUWb TeMHOW

TOYKON, B COCTOSIHUM HacnaguTbcs Ux 6eamonBHoOM rapmoHuen. Tak

Mbl NPUXOAMM K CO3HaHWIO CBOW MOLUW, U 3TO CO3HaHWEe MHOroro
nO3Haeameano’ npaKmuqu CTOMT, NOTOMY 4YTO AeflaeT Hac CUnbHee. AHpu lMyaHkape

L
"

AcTpoHoMu4eCkme g
onbIThI \ '

-

l.-— e |

Camonenxy fPoToansbomM
‘Heta bt

ACTpOHOMMS

TIYHHOE 3aTHMEHME
MenensHer ceeT
NyHa

MonHanyHMe

TeHb 3emin
TyMaHHCCTE DproHa
Mnesas

"Koneuo" M57
"Bogoeoport MS1
"KoHcKan ronoea”
CronneHKe Mepeyneca M13
K.omeTa Xonmca

Komera Xonmca

Komera Xonmca ( 17P/Holmes)

DceHbiy. 2007 roga NpoMaowno odeHe HeoObMHOe CODRITHe - HMWYeM He MpkMedaTebHan
KOMETa XonmMca HelXHMOAHHD BECNbeIXHYNEG, YBendH-a ceOR GReck & ThICAYM pas! E& rasoBaq
ronoBa  pasMepoM  cTana cpasHMMa  c  Consues!  KomeTa OwbiNa  nNerko  BMaHa
HEEOOPYHEHHBIM FRasom, a4 & HeBonblke TERECKON:l NpeAcTagnana cofiol npocto
PeepHHeckoe 3pennlle,

ITOT CHHMOK BblN CAenad Beuspom 18 Hoabpa 2007, ¢oToannapaTom Canon 3500 B
rnagHomM  dokyce 200-MM Teneckona HewoToHs. MoHafobMnoce 36 20-ceRyHAHBIX
ILCIOIMUMA. CHEMENM NPk 0GpaboTHe BRIpEBHMBANMCE MO OBMHCLSHCA KOMETE, MOATOMY
M30bpEKeHMA SBE30 OKasanMch PACTAHYTEIMI. ApKad SBe3As paaomM ¢ KoMeToR - a Mepces

(Mrpdar).
AHOpel Onewko, 1obumersns acmpoHOMUU
http://astroexperiment.ru




MucbMma Hawmnx |
yuTatenemn |

Ewe pa3 06
OmHocumeJsibHOoCmu epemMeHuU

ct
w
5
% JINHAW DTHOCWTESILHOW
= 0HOBPEMEHHOCTHW
5 A0 W noaopoTanocrie
E o
[
I o
=
=
B o
m EE MWpOoAaH NTMHWA
E. E noaAveHOro ﬁﬂH!HELlﬂ
= I

-

W3obpaxenue ¢ caiita
http://upload.wikimedia.org/wikipedia/ru/thumb/6/6b/Minkovsky_fant
asl.svg/180px-Minkovsky fantasl.svg.png

Yeaxxaemasi pedakyusi!

BHe 3asucumocmu om  mo20, CKOJlb
cepbe3HO criedyem  80CMPUHUMamMb  3aMemKy
«Koe-ymo 06 omHocumesibHOCMU 8peMeHU (U3
apxuea Kugpbl Bacunbesuya)» («Heboceod»,
2009-09, ¢.37-38), xo4y ckasamb, 4mo U cam S
docmamoyHo 0asHO Hayvasl COMHesambCsl 8
peanbHOCMU mMaK HasbleaemMo2o rapadokca
bnusHeyos. [ns scHOCMuU CKaxy, 4mo cam s Mo
crnieyuanbHocmMu U3UK-OMMUK, m.e. 8 0OaHHOU
obnacmu OQunemaHm; O0OHako, umesi 6a308ble
npedcmaeneHus 8 obrnacmu  coO8pPeMeHHOLU
U3UKU, UMEHHO C 3MOU MOYKU 3peHUs1 rnodsepe
COMHEHUI0 pearibHOCMb yKa3aHHO20 napadokca.
Cymb Moux apayMeHmo8 cocmoum 8 criedyruem.

lpednonoxum, ymo 20e-HuUbyob 8
npocmpaHcmee, pasdenieHHble HEeKUM
OCMOSIHHbLIM, rpeyu3uoOHHO U3MEPEHHbLIM

paccmosiHuemMm, Haxodssmcs dea HabriroOamens — A
u b. OHuU cuHXxpoHU3UpOBanU Cc80U 4achl
(Hanpumep, ¢ noMmowkio paduocueHana), U
noamomy Kaxobili U3 HUX MOYHO 3Haem, Komopbil
yac e OaHHbIli MOMEHM y €20 HarapHuka. bonee
moeo, OHU 800bwe Mo_ym Xumb OOHUM
8peMEHeM, MO ecmb [ofid0eHb 00HO20 U3 HUX
b6ydem coomeemcmeogams ondHIO 8MoOpPoeo, U
mak darnee. [lycmb omHocumesnbHO ux dauxemcs
C r10CMOSIHHOU CKOpOCMbiO Hekul mpemul
Habmodamenb B. B onpederneHHbIli MOMEeHM,
KOmMOopbIl Mbl YC/I08HO MPUMeM 3a HOJb (Havaso
omcyema), OH rpoxodum mumo Habrrodamerns A,
u 8 amom mMmuz2 OHU oba 3aryckarom ceou
XpOHOMempbI;, MPeONonoXuUM, YMO paccmosiHUe
Mex0y  HUMU 8  MOMEHM  [IPOXOXOEeHUs
He3Ha4yumesibHO, U BPEMEHEM, 3ampayvyeHHbIM
CuU2HasloM Ha MPOXOXOeHUEe 3Mo20 PacCmOsIHUS,
MOXHO  rpeHebpeyb, MO3MOMY  XPOHOMEMmpPbI

6ydym 3anyujeHbl 0OHO8PEMEHHO C MOYKU 3peHUS
kaxdoeo u3 Habnwdamenel. [anee B npoxodum
mumo Habmoldamens b u e smom MomMeHm

ocmaHasnueaem ceoll XpoHoMemp.
Habnwodamens 6 6 asmom e  MoMeHM,
3aghukcuposaHHbili €20 yacamu, ocbliaem

Habmodamento A cugHai O MOM, 4moO
rPoxoxx0eHuUe CcoCcmosioch; PeOrnosIoKUM, €20
Kacaemcsi mo e ycrosue, 4ymo u A (paccmosiHue
MPOX0XXOEeHUSsT HE3Ha4YUMEesIbHO).

MoxHo ynpocmumb smom 8oobpaxaembil
akcriepumeHm. [llycmb Habnwodamens b eoobwe
Hem, a ecmb JlUWb Hekas moyka b 8
npocmpaHcmee. Habnwldamens A rnpu noMouu
MOWHO20 meneckona cam  Habnwodaem
npoxoxdeHue B mumo b. Tak unu uHaye, OH
Oenaem rionpasky Ha 8pemMsi  MpPOXOXO0eHus
cueHana (ceema) om 5 0o A u onpedernsem
8pems, 3ampavyeHHoe B Ha npeodoneHue 3mozo
paccmosiHus. To xe camoe Oenaem B ro ceoum
yacam. Bonpoc cocmoum eom & 4yem: 6ydem nu
spemsi, onpedeneHHoe A u B, oOuHakoebim, umu
Hem? Ecnu Hem, moO HENOHSIMHO, Ha KaKoM
OCHOBaHUU, mak Kak Habnwdamenu A u B s
coomeemcmeuu c MPUHYUNOM lanunes
abconomHoO pagHornpasHbl; Mbl He 3HaeM, Kmo U3
HUX ucrbimars ycKopeHue U ucrnsimar fiu eoobuje.
A ecnu da, mo Hukakoeao napadokca 6r1usHeyo8 He
cywecmsyem. Unu no KpaliHed mMepe OH OO/mKeH
66imb 00ycnosneH HEKUMU UHBIMU PUYUHaMuU, He
8bIMEKaWUMU HEernocpeodCmeeHHO U3 npuHyuna
omHocumesnbHOCMuU U crieyuanbHoOU —meopuu
omHocumesnbHocmu (CTO) kak e2o 0606WeHUs.

bonee moeo. Kak useecmHo, BceneHHas
pacwupsiemcs, u  ylaneHHble  2anaKmuku
dsuxXymcsi  omHocumesibHO  Hac  (unu  Mbl
OMHocUMesbHO amux 2anakmuk) c
0OKOII0c8EMOBLIMU  CKOpOoCMsaMU (1o KpaliHeu
mepe, Haubornee ydaneHHble U3 HUX). 3Omo
osuxxeHue 6bino 3adaHo 8 momeHm bonbuwozo
B3pbiea, u HU 00Ha U3 2anakmuk He Haxodumcs 8
rpusuIe2upoOB8aHHOM [OIOXEHUU OMHOCUMESTbHO
Opyeux. W xomsa OHuU eecbma yOarieHsbl,
meopemuyecku HU4YMOo He uckmoyaem
B803MOXHOCMU 83aUMHO20 Habmo0eHUsT HeKux
rpoyeccos, rpoucxoosauwux 80 83aUMHO
yOansouwuxcs 2anakmukax. C mMOYKU 3peHust
Kaxdol u3 Hux, 3amednambscs 6ydym npoyecchi,
npoucxodsuwue 8 Opyaoli 2anakmuke. A MOCKOJIbKY
O00HO8peMEeHHO Hedmo odobHoe He Moxem
umemsb mecma (He moxem X 6bimb meHbwe Y, a Y
meHbwe X), o4yesudHo, 4YmMO peasibHbil X00
Qu3udecKux rpoyeccos 8 3aMux 2anaKkmukax
OormKkeH npoucxodumb ¢ 0OUHAKOBOU CKOPOCMbIO,
€cCJ/lu moribKO Ha Heao He bydym enusmb Opyaue,
HeyumeHHble ¢hakmopbl. Ho k CTO u napadokcy
6nusHeyo8 amo yxe He 6ydem umMemb HUKaKo20
OMHOWEHUS.

lNpednazaro  amu
8HUMAaHUIO.

paccyxOeHusi Bawemy

C ysaxeHuem
KOput Nacbkesuy, 2. Jlbeos, YkpauHa
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A p nrbumensam acmpoHomuu!
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CRapHan CYDaHHiLa porona s MocKee
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Meteowe o s e

DOPYMbLI NMPOEKTA NpOrHo3 NOroAbl Ha OKTAGDH
obbAaBne M uTo Habmoaars B8 okTabpe?
O -

http:ffznaniva-sila.narod.ru

Kak opopmutb nognucky Ha 6ecnnaTHbIN acTpoHOMUYeckumm xypHan «Hebocsoa»

Moanucky MoOXHO odopMUTL B ABYX BapuaHTax: mevaTHOM (NPUHTEPHOM) WM 3neKkTpoHHOM. Ha neyvaTHbIn
BapuMaHT MOryT nognucatbcs nobuTtenu acTpoHOMWM, Yy KOTOpbIX HeT WUHTepHeTa (MM MHON BOXMOXHOCTM
MonyYuTb >ypHarn) npucnaB oGObIYHOEe MOYTOBOE MNUCbMO Ha agpec pepakuuu: 461675, Poccus,
OpeHbypackasi o6nacme, CeeepHbili palioH, ¢. KambiwnuHka, Koznoeckomy AnekcaHdpy Hukonaesuvy
Ha aToT e agpec MOXHO MpuCbiNaTb PYKOMUCHbIE W OTNevYaTaHHble Ha NpPUHTepe MaTepuanbl Ans
ny6nukauum. Pykonucy u neyaTHble Matepuarnbl He BO3BPALLAOTCs, MO3TOMY MpWChbinante konuu, ecnum Bam
HY>XEH opurmHan.

Ha anekTpoHHbIN BapuaHT B popmaTe pdf MOXHO nognucatbes (3anpocuTb BCe npeaplayLine Homepa) no e-mail

peaakumm xXypHana nebosvod_journal@mail.ru (pesepBHbin e-mail: sev_kip2@samaratransgaz.gazprom.ru)
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