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YBaxxaemble
JIIOOUTEJH ACTPOHOMUM!

B aBrycre (0co0eHHO B KOHIIE MECsI1a) HACTyMaeT camast
OnaromatHas mopa Al HaONIOJCHWH 3BE3AHOTO Heda.
Terble HOYM MO3BOJISIIOT BECTH ITOUCKM HEOECHBIX
00BEKTOB B KOM(OPTHBIX YCIOBHSX, 2 TEMHOE 3BE3]JHOC
HeOO TO3BOJSET 3arfITHYTh B CaMble JalleKUe YTOJKH
Bcenennoit (koHewHO, IO Mepe BO3MOXKHOCTeH Bariero
Tesneckomna). Kak nmpaBuiio, B aBrycTe HAUMHACTCSI HOBBIH
HaOrOMaTeNbHBIA CE30H JJIS JIIOOUTENIeH acTpOHOMUM.
[lepBbIM 3HAUYMMBIM SIBICHHEM 3TOTO CE30HA SBISETCA
MaKCHMYM JieiicTBHS MeTeopHOoro noroka Ilepcennsl. B
2007 romy oH IpUXOAWTCA Ha HOBONyHHE, U JlyHa He
OyzmeT MemaTb BUAETH Jake caMble CIa0ble METEOpHI.
ABI'yCTOBCKOMY 3BE3/I0Maay IIOCBSIIEH OTAEIbHBIN
MaTepuan xypHana. M3 Hero BeI y3HaeTre He TOJNBKO
CBEJICHHSI O CaMOM MOTOKE, HO W Haljere HEKOTOpbIE
PEKOMEHAAIINH K HECIOKHBIM HAaONIOIEHISIM METEOPOB.
HyxHO OTMETHTB, UYTO Hake Takue, Ka3aJoch OBbl,
HEOOJbIIE CBEJCHHS, MTONyYeHHbIC TPU HAOIIOIECHUIX
MMOTOKa, MOTYT HPUHECTH IIOJIb3Y HAayKe B H3YUCHHU
BEPXHUX clIoOeB arMocepsl 3emiid. MeTeopbl MOXKHO

Ha0MIoMaTh HE TOJBKO BHU3YyaJlbHO — WX MOXHO
yenpimate!  Kak 310  chmenmate Bel y3Haere w3
MONPOOHOTO  ONHUCAHWS, CHICIAHHOTO  JIIOOHWTEIEeM
actponomuu  MBanom  Cepreem wu3  benapycu.

ABTI'YCTOBCKMMH HOYaMHU BBICOKO HaJ TOJOBOW BHUJICH
Mneunstii [TyTs — 3B€31HBII 10M, B KOTOPOM KHBEM MBI
- 3emssiHe. Ctatbst 0 Hameit Ianaktuke no3Bosut Bam
Oonpmie y3HAaTh O MECTE HAIIETO J>KUTEIBCTBA BO
Bcenennoii. Penakmus, mo-mpexHeMy, MyOJIMKYeT BCe
MPHUCBIIACMBIE B JKypHaJl MaTepHaibl OT JIIOOHUTEIeH
actpoHomuu. MHOTIa OHU criopHBI. TakoOBBIM SIBISIETCS
MaTtepuall O THUIOTeTHYecKod ruianere Toma. B
HCTOPHYCCKOW pyOpWKE 4YHTaTeNd HAWIyT BecbMa
00BEMHYIO CTaThiO 00 ycTpoiicTBe BceeneHHOM ¢ TOYKH
3peHHS. HAYKH CEPEeIUHBI MPOIUIOr0 CTONETHS. B 3TOM
HOMEpEe  9YHWTaTels M  MPEJOCTaBICcHA  CTPaHUYKa
aCTPOIOMOpA, KOTOpas IO3BOJUT Bam ymeIOHYTBCS U
y3HaTh camux ce0s. Pemakums xypHana xnet Bammx
MaTepHalioB, YBakaeMble JIFOOUTEITN aCTPOHOMUH !

HUckpenne Baw Anexcanop Kosnosckuii

Penaxrop u uznarens: Kosnosckuii A.H.
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Obnoxncka: Mneunwuii Ilymo u FOnumep

ABTop: Anexcanap (Oaecca), HukHeiiM Ha Actpodopyme - Fobos
OroT cHUMOK czenal 17 utons 2007 roxa B 1 yac 45 MuH. Beiaepxkka
526 cek, ¢oroanmapar «Hukon /I 70», oobekTuB «3eHutap» 2,8/16,
mrapparma 4, ISO 1000. Poroammapatr OBLUT yCTAaHOBICH Ha
MoHTHpOBKY EQ6 Syn Scan Pro. Ilpo3paunocts HebGa 3,5 u3 S.
Cocrosiaue armocdepsr 5 u3 10. ITocne yacoBoi aganTalyy 3aMeTHIT
crnaboe cBeueHue arMocepbl, 0COOCHHO 3aMETHOE A0 BBICOTHI 25-35
rpagycoB Haj TOPU30HTOM, YTO BMIHO M Ha cHuUMKe. ITocTopoHHel
3aCBETKM He ObUl0. ENMHCTBEHHBI BHIMMBIH HCKYCCTBEHHBIN
UCTOYHMK CBeTa - TeHIpoBckMi Mask B 20 KM Ha IOro-loro-3amafe.
Bmwkaiimmit Hacen€HHbIi myHKT OuakoB HAXOJWJICS Ha PAaCcCTOSHUU
20 XM K ceBepo-ceBepo-3amagy OT TOYKH ChEMKH, TO €CTh HOYTH B
IPOTHBOIOJI0KHOM HalpaBJIEHUU OT 00beKTa ChEMKH. bombiue Bcero
MeHs crenun cBeT oT lOnmrepa. Ilopoil kasamock, YTO BUKY TEHH
oTOpackIBacMble IPEAMETaMH OT €r0 IPKOro cBeTa. Berpa He ObLT0.

© Hebocesoo, 2007
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I HebecHbin Kypbep (HoBocTu acTpoHOMHN) I

Ha TutaHe HanaeH NoTaeHHbIN
OKeaH

Cxema  3oHgupoBaHus  atmocdepbl  TutaHa UM ero
noanoBEePXHOCTHON XUOKOCTHO-NEASHOW rpaHuubl
HM3KOYACTOTHLIMU pagmoBonHamu. M3obpaxeHne ESA/Obs. De
Paris Meudon/CETP-IPSL c caiita www.esa.int

HuzkodacToTHBIE pagHOCUTHANBI, 3aPETUCTPHUPOBAHHBIC
JIBa rojla HazaJ IpH BbICAAKE HAa TUTaH €BPOIEHCKOM
aBTOMarnyeckoil crannuu "I'roiirenc” (Huygens), moryr
CBUJICTCIILCTBOBATh O HAJWYUM HA KpYMHEHIIEM
cnyTHuKe CaTypHa MoJ3eMHOTO OKeaHa, COCTOSILETO U3
KUAKOM Boabl. Takoe 3aKiIrOUEHHE BBIaja TpyIIa
yYeHBIX 10X pykoBoactBoM @Depnanmo CumoHeca
(Fernando Simdes) u3 ¢panmysckoro [lenTpa 3eMHBIX U
mnaHetHbix  uccnenoBanuii  (Centre d'Etudes des
Environnements Terrestre et Planétaires - CETP),
pa3paboTaBmiasi  HOBYIO  YHCIOBYIO  MOJENb U
OITyOJIMKOBAaBIIasi COOTBETCTBYIOUTYI0 cTaTthbio ("A new
numerical model for the simulation of ELF wave
propagation and the computation of eigenmodes in the
atmosphere of Titan: did Huygens observe any
Schumann Resonance?") B »xypnane Planetary and
Space Science. Yjke TOBOJBEHO JaBHO BBICKA3BIBAIUCH
TIPEIIOJIOKEHNUS, 4TO oz 50-kuoMeTpoBOi
"ckopiynoi" TutaHa, cocTosIENd W3 CMECH BOISHOTO
JBIa W TOPHBIX MOPOJ, COACPIKUTCS KHUIKAN OKeaH U3
HachllleHHOW ammuakoM Boawsl (10% wimm  maxe
Oonpmiee  KONMYECTBO aMMHuaka JEHCTBYeT  Kak
sbdexrtuBHblit  anTHdpu3). Ecnum Ha mOBepxXHOCTH
Turana mapur Temmeparypa MuHYC 180 TpamycoB
Henbcus, To B €ro riryOMHE MOXET OBITH JOCTaTOYHO
TEIUIO IS TOTO, YTOOBI pa3BWIIACh KaKas-HHOYIb
NpUMHUTHBHAs ku3Hb. B xome cmycka B 2005 roay
ckBo3b atMochepy Turana ammapara ESA '"T'rofirenc"
(mocraBieHHOTO BepxoM Ha amepukaHckoM "Kaccuuu" -
Cassini) 0BT 3aperucTPUPOBaH 3araJJO4HbIN
PaAMOCHUTHAT, MPUXOSIIUICS HA OYCHD Y3KHIA

JMana3oH 4pe3BbIYaiiHO HU3KHUX 4YacToT (extremely low
frequency - ELF) B paitione 36 repm. Cuenmsl 3TOro
CHTHajJa OBUTM 3aMEUeHbl CITYCTS HECKOJIBKO 4YacoB
mmociie CIycka 30HJa, M C TeX IOop Hay4yHas TpyIa,
3aHUMaBIIasicss o0paboTkoil naHHBIX oT "['loiirenca",
IBITajlack  €ro  OJHO3HAYHO
UAEHTH(UINPOBATE. Ecnu
HCCIIENOBAaTEIN HE MMEIOT 37€ECh
JIeNI0 ¢ KaKUM-JTH00 apTedakToMm,
BBI3BAaHHBIM pabotoit
HHCTPYMEHTOB caMoro 30HAa (a
[I0Ka TaKOW BapuUaHT B XOIE
71a00paTOPHBIX IKCIIEPUMEHTOB C
KOIUSIMH NPUOOPOB HE HAaXOIHUT
TIOATBEPXKICHUH), TO
€INHCTBEHHBIM TIOIXOISIIIIM
aHaJOrOM  MOTYT  CYMTAaThCs
NPOLIECChl, INPOTEKAlomKe Ha
Hamied 1iadere. M3BecTHO, 4TO
HU3KOYACTOTHBIE  PaJNOBOJHBI
MPOU3BOAUT 3€MHAsl  MOJHHUSA
("mrymsT" TIpH 3TOM 3JIEKTPOHEI).
[Ipuuem 3TH PaauOBOIHBI
MHOTOKPaTHO OTPa)XaloTcst OT
TIOBEPXHOCTH 3€MJIN M BEPXHHUX
cioeB atMocepsl (HoHOChEpHI),
mopokaas  cBoeoOpasHoe 9x0. "Dddekr axa"
MIPOM3BO/IUT CEJIEKIHUIO: HEKOTOPBIE YaCTOTHI TIPH 3TOM
MOJICPXKHUBAIOTCS, IPYTUe MOAABIISIFOTCS, PONAIAIoT.
TOHKOCTH B TOM, YTO BOJSHOM Jie[ HAa IIOBEPXHOCTH
Turana - 3TO TUIOXOW OTpakaTelb ITOJOOHBIX
PaaHoOBONH, M MIO3TOMY MOKHO IPEIIONOKHUTh, 9TO MOJ
HUM HAaXOJMTCS €Ille JApPYrol cinod H3 Marepuaia,
TOpaszo JIydIle OTPaXKAIOIIEro paJlioBOJIHBL.

MN3mepeHa CKOPOCTb CaMbIX
ObICTPbIX NOTOKOB BelyecTBa

KapTuHa B3pblBa runepHOBbIX 3BE3[, CYLLECTBEHHO OTNnMyaeTcs
OT TOW, YTO BO3HWKanNa B BOOOPaXeHUM uccriepoBaTenen o
TOro, KaKk B KOCMOC Oblfl 3amylleH YHUKanbHbIA MoBeL, raMmma-
BCNneckoB - cnyTHuk Swift. Mnnioctpauua: NASA/GSFC/Dana
Berry
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Camble OBICTpHIC TIOTOKH BeIecTBA BO BceneHHOM
OOHApyXEHBI B OKPECTHOCTSAX IOTHOAIONIUX 3BE3I.
3HaueHusi CKOpPOCTEH OTHUX TOTOKOB JOCTUTaIOT
99,9997% ot ckopoctu cBera (moutu 300 THICSY
KAJIOMETPOB B CEKYHAY), YTO MOITBEPKIAIOT HOBEIC

HaOJIOICHUS, MPOBEJICHHBIE €BPOIEHCKUMHU
actpoHoMaMu. COTJacHO COBPEMEHHBIM  TEOPHSIM,
MacCHBHAsi 3Be€3[a, HCUEpIABIIAas CBOC SACPHOE
roprodee, HCHBITHIBACT  KOJUIATC, CXHUMaercs B

CBEPXKOMITAKTHBIN 00BEKT U (GOPMUPYET OO UESPHYIO
IeIpy, JIMOO HEUTPOHHYIO 3Be3ny. B Xxome 3THX
KaTacTpo(hUIeCKUX nmpeoOpa3oBaHmiA CITy4aroTCs
MOIITHEHIIINE B3PHIBBI, B PE3Y/IbTAaTe KOTOPBIX YaCTh
BEIleCTBA M3 BHENIHEH OOOJOYKM C OrPOMHBIMH
CKOpPOCTSAMU BBIOpacHIBAETCS B OKpy>Karoliee
MPOCTPAHCTBO, TOPOXKIAsh TaK Ha3bIBACMBIN raMma-
BCIUlecK (gamma-ray burst - GRB), compoBoxmaembrit
MOTOKAMH paJuallid CcaMoro pasHoro tuma. Ecmu
BEPUTh TEOPETUYECKAM MPEICKa3aHUAM, BEIIECTBO,
pasneraromeecss MO0 KOCMOCY B pe3yibTaTe 3THX
B3PBIBOB,  [IOJDKHO  JIOCTUTAaTh  OKOJOCBETOBBIX
CKOpOCTEH, OJTHAKO TOYHBIX M3MEPEHUH 3THX CKOpOCTEH
HUKTO 10 CHX IOp HE MpOM3BOAMI. Temepp Trpyrmme
YUYCHBIX, BO3riaBisieMoil Ommibo Monunapu (Emilio
Molinari) u3 ActpoHOMHuYeckoit obOcepBaTopus Bpepa
(Osservatorio Astronomico di Brera) 6mm3 Mnnana
(Uranus), c [IOMOLIBIO CKOPOCTHOTO 60-
CaHTHMETPOBOTO  aBTOMATH3MPOBAaHHBIA  TEJECKOMa
REM (Rapid Eye Mount) o6cepBaropun ESO Jla Cuuta
(ESO La Silla Observatory, Umim) W KOCMHUYECKOH
obcepBatopun  NASA Swift, mo3Bossroner oveHb
ObicTpO  WACHTHDUIHMPOBATH  TMOAOOHBIC  B3PHIBHI,
YIAJOCh TIPOBECTH COOTBETCTBYIOIIHME HW3MEpPEHHS Ha
npuMepe AByX Tamma-BemieckoB 2006 roma - GRB
060418 (3apeructpupoBan 18 ampens, 9,3 mwuHapaa
cBeroBbIX Jer oT 3emun) U GRB 060607A (7 wurons,
11,5 Mwmapia CBETOBBIX JIET) - MyONUKaIus B
HaydHOM XypHane Astronomy & Astrophysics (A&A
Letters). Ctpyu packajieHHOW MaTepuH, HCTOPracMbie B
OCHOBHOM C TIOJIIOCOB TMOTHMOAIOmIel 3Be3Abl |
SIBIISTIOIIHMECS. TIEPBONPUYNHON POXKACHUS MOIIHCHIITIX
raMMa-BCTIBIIIEK, TIPH CBOEM JNaJIbHEHIEM IBIDKEHUH U
CTOJIKHOBEHHH C OKPY)KAIONINM MEK3BE3JIHBIM Ta30M
MOPOXKIAIOT A00aBOoYHOE TociecBeueHue (afterglows) B
BUAMNMOM ¥ UWH(pPaKpacHOM IHama3oHax. Bpews,
KOoTOopoe  TpeOyeTcs  JuIs  TOro, 9TOOBl  3TO
MOCJECBEUEHUE JOCTUTIIO CBOEH THKOBOH SIPKOCTH,
MOXET OBITh TOJOXEHO B OCHOBY BEIYHCICHUS
CKOpPOCTH JIBM)KCHHUS 3TOTO Marepuania B cTpysx. Hoas
BO3MOXXHOCTb HaOMIOAaTh C 3eMJHM MOCIECBEYECHUS
MEHEe YeM 4Yepe3 MHUHYTY IMOCIe PErHCTpallii ramMMa-
BCIUIECKA CIYTHHKOM Swift ToO3BONIET U3MEpUTH
paccTosiHne MeXIy OCHOBHBIMHU IMKaMH cBedeHus. OHO
0Ka3ajJoch paBHBIM COOTBETCTBeHHO 153 w180
CeKyHIaM, W3 Yero YyxXe HETPYAHO HaWTH CKOPOCTh
nBrkeHus: Marepuu. OOmas  Macca  BEIECTBa,
nepememaromerocss ¢ 99,9997% ckopoctn cBera,
okasanach dkBuBasieHTHOU 200 Maccam 3emn. JlopeHI-
daxrop (G = (1 - v*/c?)™"?) paBen npuGmmsurensuo 400.
Bce 310 mpekpacHO coriacyercst ¢ TEOpPETHUYECKHMH
npefcKa3aHusMd  (MOAETBI0  TaK  HA3hIBAEMBIX
yIBTPapesITUBUCTCKUX (aiiepOonos - highly relativistic
fireballs).

Macca 3puabl B 1,27 pasa
npeBbiwaeT maccy lNnyrtoHa

Candidale

Satellites
Plula t

Charon

‘Charon

Short Exposure
June 11, 2002

Long Exposure
May 15, 2005

MnytoH un ero cnytHukn. doto NASA, ESA, H. Weaver
(JHU/APL), A. Stern (SwRI), and the Hubble Space Telescope
Pluto Companion Search Team

OObeaMHUB JaHHbIE, MOJYYEHHBIE OT KOCMHUYECKOTO
teneckonra NASA "Xa66n" (Hubble) n oGcepBaropun
"Kek" (W. M. Keck Observatory, "aBalickue octposa),
aMEepUKAaHCKHE AaCTPOHOMBI CMOTJIHM Yy3HATH TOYHYIO
MaccCy KpymHeumei kapiaukoBoi tianetsl Dpuaa (Eris)
W JI0Ka3aTh, 4TO OHa 3aMeTHO (B 1,27 pa3a) mpeBbIIIacT
Maccy IlnyToHa, KOTOpBIA 10 aBrycra MpoILIOTro roja
UMeN cTaTyc naeBaToi rmaHeThl COJNHEYHON CHCTEMBI.
To, wuyro IlmyToH Hens3s yXe CUHTaTh Jlaxe
KpynHeHmmM oObekToM mosica Koiimepa (T.e. TOTO
CKOIUICHHS JICITHBIX 0OBEKTOB, OPOUTHI KOTOPBIX JICKAT
3a mpenenamu opoutel Hentyna) crano sicHO elue mapy
JeT Hazag - C TeX MOop, Kak ObUI OOHapyXeH u
uccnenoBad 00bekT 2003 UBjj3. IlepBonavansHo 2003
UBs;;  OBIT  W3BECTEH TIOJI CBOMM  BPEMEHHBIM
npo3BumeM "3eHa" (Xena) W JMIIb CPaBHUTEIHHO
HEAaBHO OQUITHAIBHO CTAJl UMEHOBAThes "Dpuaa" - 1o
UMEHH JPEBHETPEUECKOM 6oruHN pas3zopa,
MOJKWHYBIIEH s0J0KO, YTO TMOCITYXKHJIO TPHIUHOH
TpostHCKO# BOWHBI (CaMU TIEPBOOTKPHIBATENN BPOJE OBl
Kak [peJularalli  Ha3BaHWE W3  CKaHIUHABCKOM
mudonornn - Umup). Habmronenns "Xab6ma" B 2006
rony nokxazanu, yro nonepedyHuk 2003 UB;;; HeMHOTO
npeBocxoaut auvametp Ilnytona (muamerp IlmyTtoHa -
2320 kM), HO MacCy HOBOH IIJIaHETHI MOXXHO OBLIO
BBISIBUTH TOJIGKO IyTEM TIIATEIbHBIX HAOIOJCHHUNA 3a
OpOUTATLHBIM ~ JBM)KCHHEM  CITyTHHUKAa  ODpHIBI -
HucHomun (Dysnomia - 104b Dpusl, 1yx 0e33aKoHUS,
npexxae wMeHoBaBmasics "T'abpuwens"). Heckosbko
CHHMKOB JABIKymIelics J{ucHoMuu OBIIH TTOTydYeHHI 3a
nocinequne ronel "Xabomom" wm "Kek". Omumn wu3
TIEPBOOTKpHIBaTENe JDpuabl acTpoHoM Maiik bpayn
(Mike Brown) u3 Kanudopuutickoro
texHonormyeckoro uHctHTyTa (California Institute of
Technology - Caltech, [Tacanena, mrar Kamndopuus) u
ero KOJUIETH B TEKylleM HoMepe >XypHama Science
coo0maroT o ToMm, 4to JlucHOMHs OONamaeT IMOYTH
KpyroBoil 16-gHEBHOW OpOUTONH. DTO CBUACTEILCTBYET
B TI0JIB3Y TEOPHH, COTIIACHO KOTOPOH CIIyTHHK y DpUABI
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MOSIBUWIICSL B pe3yJbTaTe CTOJKHOBCHHS C KaKHM-TO
cocenoM mno mosicy Koiinepa (Kuiper Belt object -
KBO). Ecmu ©Ob1 [lucHomus Oblda  OOBEKTOM,
3aXBaUYCHHBIM B  pe3yiabTaTe  TI'PaBHTAIIOHHOTO
B3aUMOJICHCTBUS, TO OHa OBl Haxoawiach Ha Ooiee
BBITSIHYTOH SJUTMNTHYECKOi opOure (opOura camoii
Opuabpl UMEET JOBOJHHO OOJBIION 3KCIEHTPUCHUTET, a
myTh TO OTOW opbure 3aHuUMaer 560  1eT).
CTONKHOBEHHE C KPYIHBIM COCEIOM - 3TO Ha CaMOM
Jlene  JIOBOJIBHO —pacmpocTpaHeHHBIH B CoJHEUHOH
CHCTEME CIICHAPHH POXXICHUS CIyTHUKOB. CIyTHUKHU
IInyroHa (B HacTosIee BpeMs WX HACUUTHIBAIOT 3
IITYKH - XapOH U JIBe MAJICHbKHUE JIYHEI, 00HAPYKCHHBIC
B 2005 roxy) u cuctema 3emis-JIyHa, cOTJacHO caMbIM
ABTOPUTCTHBIM TEOPHUSAM, Takke chopMUpOBAIUCH B
XOZ€ YHapHBIX TIPOIECCOB, B pe3yJbTaTe KOTOPBIX
YacTUIBl BApeOe3rd pa3OMBIIMXCS M PACILIABHBIIUXCS
IpUIIeNnbleB oOpa3oBanu Ha oOpOUTE KOJbLla W3
00JIOMKOB, KOTOpBIE IIOCTEIIEHHO CJHILUINCH B HOBEIE
nynsl. CymiecTByeT TEOpHs, COIJIaCHO KOTOpPOH u
CITyTHUKH Mapca (Poboc c Jletimocom)
chopMHupOBINCH,  MOAOOHBIM  criocoboMm. CpaBHHUB
Maccy Opuabl (17 KBUHTHUTHOHOB (MWJUIMOHOB
TPWIJIMOHOB) TOHH), TOJYYEHHYIO W3 HAOIIOJNCHUI
(npumenss 3akonel Kerutepa), n ee nuamerp (2400
KAJIOMETPOB, MPUMEpHO TonoBuHA JIyHbl), Bpayn cmor
BBIYUCITUTHh ITUIOTHOCTh KapNWKOBOW riaHeTsl. OHa
oKazajach paBHOW 2,3 rpamMma Ha KyOWdeckuit
CaHTHUMETp. DTO OYeHb IT0XO0Ke Ha IIOTHOCTD [TyToHa,
a Takoke Ha eIIe OJHOTO BEJIMYAWIIero oouTaTess mosca
Kotimepa 2003 ELg; (oGmamatormero, KCTaTH TOBOPS,
IBYMs JYHaAMH, KOTOPBIE TOXE, MOX0Xe, 00pa3oBaInch
B pe3ynbTaTeé JaBHETO CTONKHOBCHHS C KPYIHBIM
obvekroM) u TpuroHa (KpyIMHEHIIEro CIyTHHUKA
Henryna), xotopberii cuutaercs ObiBmuM  KBO,
3aXBaYCHHBIM THTAHTCKOW IIaHeTod. [1moTHOCTH BCex
9THX OOBEKTOB 3aMETHO IIPEBBHIMIAIOT IIJIOTHOCTh
YHCTOT'O JIB/IA, ¥ I0O9TOMY OHH TPOCTO 00sI3aHBI HMETH B
CBOEM COCTaBE CYLICCTBEHHYIO NPUMECh M3 KaMHEH
(mpumepHO 70%). OT™METHM, UTO MONEPEUHUK CITyTHUKA
Opuasl JlucHomuu oueHuBaoT B 150 KWIOMETpOB, U
IPYTUX JyH y DpuAsl OKa HE Hanu. B 3TOM cMmBIcie
"OoruHs pazmopa"” Bce-Takm MpourpbiBaeT [LmyToHY C
€ro TpeMsl CIIyTHUKaMH, KPYNMHEUIIHH W3 KOTOPHIX -
XapoH - 1O CBOMM pa3MepaM BCETO JIHIIb BIBOE
yCTyTaeT XO35UHY.

Poccunckune acTpoHOMbI
AoKa3anu peanbHOCTb
CyLeCTBOBaHMA YepPHbIX AbIP

Poccuiickue acTpohU3HKHU u3 MockoBckoro
TrOCyJapCTBEHHOTO YHHBEpCUTeTa MMeHU JloMoHOCOBa
(MI'Y), zansreie B npoekte MACTEP (MoOunsHas
ActpoHomuyeckass Cucrema TEneckonos-Po6oros),
CyMeN HpPOJEMOHCTPUPOBAThH CBS3b TaK Ha3bIBAEMBIX
JUIMHHBIX TaMMa-BCIUIECKOB (T.€. CaMBIX MOIIHBIX
B3PBIBOB BO Bcenennoit) c o00pa3oBaHUEM
OBICTPOBPAIIAIOIINXCSI  YEPHBIX JABIP, OOIaMAONTNX
aprocepoii. TakuMm oOpa3oM HE TOJNBKO YIAIOCHh
MPOSICHATh TPHUPOAY TaMMa-BCILIECKOB, HO W HaWTH

HOBBIE JIOKAa3aTeIbCTBA PEATbHOCTH CYILECTBOBAHUS
YEPHBIX JIBIP.

Evant horizon
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YepHas gblpa u ee aprocdepa.
M3ob6paxeHue c canTa http://grani.ru

UepHble IbIpHI, TpefcKa3aHHble B pamkax OOmei
TEOPUH OTHOCHUTEIEHOCTH DIHINTEWHA, 00J1aIal0T CTOJb
MOIHBIM  TPaBUTAIIMOHHBIM  MOJIEM,  4YTO  HHU
MaTepuaibHOE TEJIO0, HH U3IY4YCHHE HE MOTYT
BBIOpAThCS M3 WX OOBATHHA - MOKHHYTH MPEICIBl Tak
Ha3BIBACMOTO TOPU30HTA COOBITHHA. B coBpeMeHHYIO
SMOXY IOJOOHBIE OOBEKTHI MOTYT POXKAATHCS B TOM
cIydae, €CIHM  BEIIECTBY YHaeTcsl CXaTbCid B
Ype3BbIUafHO KOMITAKTHOW 00NacTh - B Tpenenax
chepsr IIBapmmmnbaa, pasMepbl KOTOPOW BOOOIIE
TOBOpS 3aBUCAT OT MAacChl CXKHMAaeMoOro OOBEKTa,
MpUYEM B IIPOCTEHIIIEM ciTydae - sl HeBpallatoiencs u
HE3apsHKCHHOH YepHOW JBIPBI - pasMepbl  cdephl
[IBapummiabpia SKBUBAJICHTHBI pa3MepaM TOPU30HTA
coObITHil. Pemenne uis 3Toro ciydas ObUTO HaWICHO
HemenkuM (usukom Kapnmom [Bapumumsgom (Karl
Schwarzschild) criycTs Bcero HeCKOJIBKO MeCSIIEB TTOCTIE
TOTr0, KaK DUHINTEHH 00HAPOIOBAN CBOKO TEOPHIO, a BOT
00001IeHNsT Ha CITyYail 3apsHKEHHOTO M BPAIIArOIIerocs
00BEKTa MPHUIIIOCH JKAATh JOJITHE ACCATHICTHS - JHIIh
B 1960-x TTr. B O3TOM HamnpaBlIeHUHW HAMETHIICS
OYEBHUIHBIM TMpOrpecc, CBSI3aHHBIM C pemieHueM Pos
Keppa (R.Kerr), aBcTpanmiickoro  MaTeMaTHKa,
paboTaBmiero B aMEePUKaHCKOM TexacckoM
yHHBepcHuTeTe (Hy a SIMHCTBCHHOCTH pemicHus Keppa
Obuta mokazana jumb K 1975 1) C pemenuem Keppa
CBS3aHBl yIUBUTCIBHBIC BEIIM, KOTOPBIE HEYACTO
00CYX/alOTCs B HAyYHO-TIOMYJSPHOW JHTEpaType, -
HAlpUMEp, B  HEKOTOPBIX  CIy4asX  IOSBISETCS
HeMmbIciuMas 'romas" CHUHTYJISpPHOCTb, B JApPYTUX -
BHEIITHUH W BHYTPEHHUU TOPU30HTHI COOBITHH, a TaKXKe
aprocdepa - UIIConIaIbHas 00JacTh MPOCTPAHCTBA-
BPEMEHH, pacronoxeHHas MEXTY TIpeaesioM
CTaTUIHOCTHU (ogepurBaeMBIM HaNMEHBIINM
paccTossHUEM OT YEPHOW [bIPbl, T/I€ KOCMHUYECKHUN
KOpaOsip eIe TEOPeTHYECKH MOXKET HaXOAWTHCS B
COCTOSIHUU TTOKOS, cKHras KaKoe-HHOY b
CYNEPTOIUINBO, - WHBIMH CJIOBAaMH, ITIOBEPXHOCTHIO
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0OECKOHEYHOTO T'PaBUTAIMOHHOTO KPAacHOTO CMELICHUS
MOKOSIIIETOCSI € TOYKM  3pEHHS  YAAJIEHHOTO
HAOJIOATENT WMCTOYHWKA) ¥ BHEIIHHUM TOPU30HTOM
COOBITHH, KOTOPBIH ISl BpAILAIOIICHCS YEePHOW IBIPHI
Kak Obl "yxkumaercs" TO CpaBHEHHIO C JBIPOH
HeBpanjaromeics. TakuM oOpa3oMm, BHYTpU sprocdepsl
OCTaBaTbCs B TOKOE HEBO3MOXKHO (HEOOXOIMMO
o0OpamaTecsi BOKPYT CHHTYJISIPHOCTH B HAIIPaBICHUH €€
CcOOCTBEHHOTO BpaIIeHMsI), HO B MPHHIIAIIE 3Ty 0071acTh
MOXKHO IIOCEIIaTh C BO3BPaTOM Ha3al B CBOIO
Bceenennyro. Kak wMbl  3HaeM, uepHbBIE  JIBIPHI
HEBO3MOXKHO HaOJIOaTh HEIMOCPEICTBEHHBIM 00pa3oM,
XOTSI aCTPOHOMBI M OTBHICKaId MHOXXECTBO OOBEKTOB,
MOIXOMANINX HAa 3Ty poib. MaeHTuduKanus depHBIX
ObIp B HAacTosIiee BpeMsl  OCHOBBIBAeTCS  Ha
HaOJIOAEHUSX TOTJIOMAEMOT0 UMM BEIECTBA, M CHOPEI
BE/IyTCSl O TOM, MOXKET JIM KaKOH-HHOYAb 00BEKT MHOM
¢usnyeckoit mpuponbl  "MOAMEHUTH" TPU  ITOM
"HacToSIIyI0" YepHYIO IBIpYy WK HeT. Ecmu 661 ynanocsk
HAWTH CTPYKTYpPY, XapaKTepHYIO HCKIIOUUTEIHHO IS
YEepHBIX JABIP, TO TOKA3aTEeIbCTBO CYIIECTBOBAHMS ITHX
00BEKTOB MOXHO OBIIO OBI CYECTh OKOHYATEIHHBIM, U
aBTOPHI TAaKOTO OTKPBITHS MOTJIH OBl NMPETeHAOBATH HA
HoGeneBckytro  mpemuio. I'pynma  acTpoHOMOB,
pykoBoammast  mpogeccopom  MI'Y  Bragumupom
JlumryHoBeIM 13 'ocynapcTBEHHOTO acTPOHOMHYECKOTO
uHctutyra wuMmeHu IltepHOepra, cuyuraer, 4YTO B
Ka4yecTBe HH/IUKATOPA, OJTHO3HAYHO
CBHJICTEJILCTBYIOIIETO O HATMYUU YEPHOU ABIPHI, MOXET
BBICTYTIaTh ee 3procdepa. brura co3mana Teopernueckas
MOJIeNTb, TTOKA3bIBAIONIAs, YTO HA TOCIETHHUX CTaIHUAX
pa3sBUTHA TaMMa-BCIUICCKA €ro JSHEeprus MPUXOIHT
WMEHHO U3 dprocdepsl. 3Be3/1a MPeBpaniaeTcsi B 4epHYIO
IBIpY (MCTIBITBIBAET KOJUIATIC) IOCTE HMCYEPIIaHUs BCEX
CBOMX 3amacoB sifepHoro Torumea. Ecim OBl 3Be3na He
Bpamianach, TO BCE 3aKOHUYMJIOCH 32 HECKOJIBKO
MWUIMCEKYH], II03TOMY BO300HOBJEHHE AKTHBHOCTH
CIYCTS MUHYTBHI M 9Yachl MOXKET CBHCTEIECTBOBATH O
KaKHX-TO TIPEHATCTBUAX HA TMYyTH K  OBICTpOMY
o0pa3oBaHMI0O  YepHOW  AbIpel.  BeposTHO,  BCe
yOBICTpsifoIIeecsl  BpalieHne (COXpaHeHHE MOMEHTa
KOJIMYECTBA IBIDKCHUS IPH CKaTUH OOBEKTa - MOJO0HO
TOMY, KaK YCKOpSeT CBOE€ BpalleHHE (QUTypUCTKA,
NPWKAMAIONIAst PyKH K KOPITYCY) MOXKET MPHUBOAWUTH K
00pa30BaHMIO Ha KaKoe-To BpeMst
OBICTPOBpAIIAIONIETOCS O00BEKTa (KOJUIATICHPYIOIIETO
cnmHapa). JlampHeliee n30aBiIeHUE OT SHEPTHH U YXOJI
ocTaTka 3Be3Jbl I10Jl TOPU3OHT COOBITHH CTaHOBHTCS
BO3MOXKHBIM OJ1arofapsi MOIIIHOMY MarHUTHOMY ITOJTIO.

B cents0pe npomnuioro rosa Ha3eMHBIH POOOT-TEIECKOIT
MACTEP" 3aperucTpUpoBal c 3emn (u3
MOJMOCKOBHON JIGPEBHM) OJWH W3 TaKUX TraMMa-
BerieckoB  (GRB060926) w  oOHapyXwin — peakoe
SBJICHHE: MOIITHOCTh ONTHYECKOTO M3ITY4EeHHUsS (KOTOpoe
0OBITHO yMeHbIIaeTcst co BpemeHeM) Ha 400-i cekyHme
HeoxuaaHHo ctanma pactd. A 10 suBaps 2007 roma
aMepuKaHCcKas KocMuYeckas raMmMma-ooceparopust Swift
BEISIBMJIA elle OoJiee YIAMBUTENBHBIN cioydail: mocie
perucrpayn ouyepeHOTo raMMa-BCILIeCKa
(GRB070110) ero MOIHOCTh OCTaBaach MOCTOSIHHOW B
teueHue 10 Teicau cexkyna. Ilocime Bcero atoro y
rpynnel  JlummyHOBa HE OCTalloCh COMHEHHU, YTO
CBEpXa0JTras 6oprba LEHTPOOESIKHBIX u

TPaBUTAIIMOHHBIX cui - 3TO PeabHOCTB,
COOTBETCTBYIOIIASl CTaThsl YK€ OTHpABJICHA M MPHUHATA
JUTSL TTyOJIMKAIMKA B aMEPHUKAHCKOM "ACTpO(QH3HISCKOM
xypHane" (Astrophysical Journal - ApJ), a noka c Heit
MOXXHO  O3HAKOMHTBCS Ha  cafiTe  3ICKTPOHHBIX
npenpuHToB arXiv.org. Ilo pacdyeraM ydYeHBIX, CBHIIIC
yaca BHENIHWE (parMeHThl 3Be31bl, HAOIOIABIICHCS
Swift, Mormm ocraBaThCs B Tpenenax dprocheps
3apoXKIaIoeics OBICTPOBPAIIAIOIICHCS YePHOU JBIPHI.
IIpu 3TOoM pensaTuBucTCKHE d(PPEKTH BRIPAKAIHNCH YHKE
HE JeCATKaMH MPOIEHTOB (KaK B CIy4ae HM3BECTHBIX
KaHAMJATOB B YEPHBIC NIBIPHI), a THICAYAMHU IPOIICHTOB.
VYnaBnuBas BBIXOJSIIEE W3 KOJUIAIICapa W3IIydeHHE,
ACTPOHOMBI TaKMM 00pa3oM MOTYT M3y4aTh 00JacTH, B
KOTOPBIX BpeMs 3ameysiercs B 15 pas.

Ha 3Be3ne obHapyXeHbl
nepemMeHbl noroabl

Anbta AHgpomeabl Npu Gnmkaniem paccMOTPEeHNM.
MN3obpaxeHne c canTa http://grani.ru

Ha ynamenHoli 3Be3ne BHEpBBIC OBUTH  OTMCUCHBI
MIEPEMEHBI MOTOJBL. B COOTBETCTBYIOMIEM COOOIICHUU
rpynmsl Onera KodyxoBa u3 mBenckoro YHUBEpCHUTETA
Vrcanpl, KOTOpoe OIyOJMKOBaHO B JKypHaje Nature
Physics, pedb BemeTcss 0 HaOMIOJACHHMSIX OOJIAKOB W3
ptyth B armochepe anbdPel AHapomennl. Panee
CUYHTAJIOCH, YTO TTOBEICHUE JIIOOBIX 3BE3JHBIX CTPYKTYP
ompenenseTcss  IHpexAe ~ Bcero  KOoH(pHrypammei
MarHMTHBIX Nosied (Hampumep, nsaTHa Ha CosHLE - 3TO
OTHOCHUTEIILHO TPOXJIAJAHBIC OOJIACTH, B KOTOPBIX
CUJIbHBIC MAarHUTHBIC TOJS MPEMATCTBYIOT CBOOOIHOM
otmaue 3Hepruu). OmHAKO TEmeph, MOCIEC CEMHU JIET
KPOIIOTJIMBEIX HaOMIOIcHUH 3a anbhoil AHIPOMEIBI,
yIaJOCh TOKa3aTh, YTO 3Be3Ibl HpHU (HOPMUPOBAHHU
0071aKOB MOTYT OOXOIHUTHCS O€3 MOMOIIM MarHUTHBIX
mosieli. Anbpa AHIpOMEIsl HAXOMWUTCS OT HAc Ha
pacctossany B 100 CBETOBBIX JIET, OHA TIPHHAICKUT K
TOMY KJIacCy 3Be3J, YTO HEOOBIYaifHO OoraT PTYThIO U
Mapranmem. [IpeaBapurenpHble HAOIIOACHNS TOT0OHBIX
3BE31 VYK€ JIEMOHCTPHUPOBAIM HEPAaBHOMEPHOCTH B
pacmpesiellecHuu PTYTH, OIHAKO BCC HaOIIIOJacMEbIe
3BE3bI MPHU 3TOM O00Jagay CHIFHBIMH MarHUTHBIMU
noisiMu. Anb(a AHIpoMena B CBOIO O4Yepelb HE MOXKET
MOXBACTAThCSI CKOJBKO-HUOYAb 3aMETHBIM MAarHUTHBIM
nonem. [y 00bsicHeHUs peHOMEHa 3BEe3IHOU MMOTOIBI B
JAHHOM CJy4ae MPUBJICKAIOTCA APYTHE THIIOTE3HI, OJHA
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W3 HUX MPWIHHON MEpEeMEH BUIUT OJIM3KOTO 3BE3THOTO
KOMIIAaHbOHA, KOTOPBIA OOpaIiaeTcst o OpOUTe BOKPYT
IJIAaBHOTO YJIeHa CUCTEMEI 3a 97 JaHel.

KOnuTtep 3actanum 3a
nepeoageBaHuem

Benasa nonoca, Buoumas B BepxXHeEW YacTu MepBOro
n3obpaxeHusi, BepHyna cebe KOPWUYHEBLIN OTTEHOK HECKOMbKO
Hedenb TOMy Hasag (BTOPOM CHUMOK), B TO BPeMs Kak B ee
cepeaunHe nosiBAnack AonofnHuTensHas ameeobpasHas TemHas
ocobeHHocTb. PoTto NASA/ESA/A Sanchez-Lavega/A Simon-
Miller

Kapruna rommrtepuanckoil oOmaunoct (Oeno-kenrto-
KOPHYHEBBIE TOJOCH, IMOPOXKAaeMble aTMOC(HEPHBIMU
TEUCHUSIMH, JIBIOKYIIIAMUCS B Pa3IMIHBIX
HAIpaBJICHUSAX Ha Pa3HBIX IIHPOTax) 3a TIOCIEAHEE
BpeMs TTOIBEPTIIach BeCbMa BITCYATIISIOLIIM
mMeHeHussM. OO0 3TOM CTallo W3BECTHO Omaromaps
HOBBIM  CHHMKaM,  TIONIyY€HHBIM  KOCMHUYECKHM
teneckorioM NASA "Xa66n" (Hubble Space Telescope).
B nmpuHnmmne, mnepuoabl CTONb K€ WHTEHCHBHOTO
HU3MEHEHHs 00JaKoB KpyrnHewmel miaHetsl ConHedHON
CHCTEMBI CITyJaJINCh U TIPEX/e, NpUUeM HEOJHOKPATHO,
OJTHAKO HHKOTJIA UX HE yIABAJIOCh 3allCUaTlICTh B TAKHX
MOAPOOHOCTSX, Kak Temeph (HYKHO OTMETHTh, YTO
HekoTopas "mojocatocts" lOmuTepa 3ameTHa naxke B
OOBIYHBIN JTIOOUTENBbCKHI Teneckor). Berpol FOmurtepa
(M ApyrHX IUTAHET-THTAHTOB) TI0 CPaBHEHHUIO C
MPUBBIYHBIMA HaM 3€MHBIMH BETPaMH HMEIOT IeIBIN
pAl TPUHLUUANHUAIBHBIX OTIMYMdA. Tak, Hajg cBoe
IUTAHETOH OHU KPY>KaT HEMPEPHIBHO, HE CTHXas HU Ha
CEeKYH]ly, M CaM XapakKTep 3TOT0 JIBIKCHHUS IPAKTUUECKH
He MeHsieTcsl. BocTouHO-3amaiHble BO3AYIIHBIE TIOTOKH
B IpUIKBaTOpHaNbHOW obmactu FOmmTepa nocrurator
ckopocTd mopsaka 550 KUIOMETpOB B dYac, 4YTO
MPUMEPHO BIBOE OBICTpEe, YeM B cilydae CaMbIX
CHIIBHBIX yparanoB Ha 3emie. HeiHemnHee ciiexxeHue 3a
Ta30BBIM THTAaHTOM OBUIO OPTraHWU30BAaHO IS TOTO,
yTOOBl  comocTaBUTh HaOmomeHms "Xabbma" co
CHHMKAaMHU, MTOTy4aeMbIMH ABTOMAaTHYECKON
MeXIutaneTHo ctanmue "HoBble ropu3oHTh" (New
Horizons),  nampaBmsromeiics k  [lomyrony u
MIpoJIeTeBIICH MHUMO IOmuTepa, BBITIOJTHUB
TPaBUTAIIMOHHBIA MaHEBp JUIs pasroHa. [lepeMeHsI
CTalld 3aMETHHI ellle B siHBape, korga Omurep "Boimen"
n3-3a ConHia (B X0/1€ B3aHMHOTO JIBUYKEHHS IIJIAHET TI0
cBouM opbOutam). VMeHHO TOrga cTajo SICHO, 4TO

obylauHble  MOJOCHI B palioHE  IONMUTEPHUAHCKOTO
9KBaTOpa, KOTOpBIC  OCTaBajHCh OejlechiIMH  Ha
MIPOTSHKEHUH TOCIEAHUX 15 JIeT, 3aMeTHO MOTEMHEINH.
Mexny 25 mapta ¥ 5 MIOHS IIMpOKas Oeras rmojioca B
CEBCPHOM TIONYIIAPHH TUIAHETHI-THTAHTA CTala COBCEM
Oypoii, K TOMy € IPOMEKYTOK B OOJaYHOM CJIO€ TOH
JKe caMOil 00JIacTH TMOpPOAMI 3MeeoOpa3HbId TEMHBIH
3ur3ar (a mMox HHUM MOSBHIINCH
eme MHOTOYHCIICHHBIC
TypOyJeHTHBIE "BOJOBOPOTHI" M
"BonHbl"). Temeps MEHSIOT CBOM
nBeT Oenble IOJIOCH B FOKHOM
nonymapun. OO0 BceM 3TOM
coo0Iiaer  acTpoHOM Omu
Cumon-Mumep (Amy Simon-
Miller) w3  aMmepuKaHCKOTO
LleHTpa KOCMHYECKHX IIOJIETOB
UMEHU Tonmapna (NASA's
Goddard Space Flight Center -
GSFC, mTaT Mbpunenn).
"BrniepBrie MBI CMOTJTH
HAOIIOAATh TOCIEI0BATEIHHOCTD
n300pakeHM, KOTOpbIE IEpelNaroT XOA BCEX JTHX
MPOLIECCOB, IpUYEM JaHHas II0CIe0BaTEIbHOCTh
MOJy4eHa C BBICOKMM pa3pelieHueM M3 Kocmoca', -
nosiciwia CUMOH-MuJuiep B MHTEPBbIO KypHainy New
Scientist. ~ Cronp  yAMBUTENbHBIE  NpeoOpakeHHs
IOnutep ucneiteiBan B 1980-x rr. u B Havane 1990-x.
IT., OHAKO Ha "Xa60e" (KOTOPHIil KO BpeMEHH BTOPOTO
nepuoga "Myrtanuii" yke OBUT BBIBEICH Ha OpOUTY),
TOTAA eIIle HEKOPPEKTHO paboTall OCHOBHOHN TEIECKOI
(oH OBLI MTO3Ke UCTIPABIICH B XO/I€ CIIEIUATLHON MUCCHH
oOciyxuBaromero marria). Hy)KHO OTMETHTB, YTO Ha
JTOT pa3 3a IUTAHETOH, "cOpachiBaromel KOXYy'", CIeIui
He Tonbko "Xabom" ¢ "HoBeiMH TOpm3oHTaMH", HO U
HECKOJIPKO HAa3eMHBIX TEJECKOIIOB, paloTaommx B
wHppaKpacHOM muanazoHe. K coxXaleHHIo, TPUYUHBI
MEPUOINYCCKUX KapIAWHAIBHBIX WU3MCHCHUH B OOJIMKE
IOmurepa no cux mop He BbIsIcCHEHBI. bexnble obmaka
OOBIYHO  OTHOCAT K  Ooyiee  BBICOKUM  CJOSIM
IONUTEpUaHCKOW  atMocdepsl (IO  CpaBHEHHIO C
obnmakamu Ooyiee TEMHBIX OTTEHKOB) - OHU COCTOST W3
Ooiee CBEXXMX KPUCTAUIMKOB aMMHAYHOTO JbJa. A BOT
YTO KOHKPETHO MpHUAAeT 0oJiee HU3KO PACIOI0KESHHBIM
obnakam ux OyphIi IBET, 10 CHX TOp HE BIOJHE SICHO;
BOOOIIE, IBET OOJIAKOB CYHTAETCSI OMHON M3 CaMBbIX
uHTpuryromux TaH IOnutepa. Bo3MmoxHO, HOBBIE
HaOIONCHUSI CMOTYT MOCIYKUTh KIIOYOM K OSTOH
JMaBHeW 3aragke. HamoMHHM, 4YTO CpaBHUTEIHHO
HEIaBHO - OKOJO IOJNyTopa JIET TOMY Hasax - B
MPUBBIYHOM 00nmKe FOmuTepa mpon3onuio eme OJHO
Ba)KHOE U3MEHEHHUE - Y HET0 OKOHYATeNbHO "OTKpbuICS"
"BTopoii rma3". IlepBas u KpymHeHIIas OIUTEpUAHCKAs
0COOEHHOCTh TakoTo poja - 3To bosbmoe KpacHoe
IIatHo - MomHe#mmi mTopM Bo Bcer CoaHeuHO
cucteme. Bepmmua 2310l Oypu, 0e3 TepephIBOB
Oymiyromeld Ha TPOTSHDKEHWHM 10 KpaHeW Mepe Tpex
MOCTIENHUX CTOJICTHH, Ha 8 KWJIOMETPOB IPEBBIIIACT
okpyxatomue obiaka. HoBblit, BTOpO#i KpacHbIH "rimaz"
noxyann obozHayenne Oval BA (Oan BA) mimm xe
"Red Jr." ("Psm Hxynumop", T0 ecth "KpacHsrii-
Muaammit"). Boobuie-to 3TO SIBIICHUE
peructpupoBaiiock ¢ 1998-2000 rr. (s HaOIrOICHUIA
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TOTAAa HUCHONB30Baics ToT ke "Xabon" wu mpyrue
UHCTPYMEHTHI), HO KPAacHbIM OHO IIE€PBOHAYaIbHO HE
6b110. M3HavansHO TpH HEOOIBIINX MITOpMA (MK OYypH)
6eroro 1BeTa, HaOIIOJABIIMECS IO ATOTO B TEUYEHHE II0
KpaifHeit Mepe 60 JIeT, CTONKHYIUCh U CIUINCh, CO3JaB
TakuM o00pa3oM OAWH KpYIHbBIH Oenblii oBayn. Yro
ABISIETCA ~ MCTHHHBIM ~ HCTOYHMKOM  KPAacHOBATOTO
"KUprnIHOTO" OTTEeHKa, XapakrepHoro it BKII u
HOBOTO IISITHA, TAKXKE OCTAeTCsl 3arafkoi, XoTs
pa3IUYHBIX TUIOTE3 XBaTaeT. TakK, HEKOTOPbIE yUEHBIC
CUHUTAIOT, YTO yparaHHbIC IOIMUTEPHAHCKIE BETPHI MOTYT
B3JBIMATh MaTepHal W3 TIyOMH Ta30BOH IUIAHETHI-
ruranTa (13-1moj ee 00JIaYHOCTH) HABCTPEUY COJTHEYHBIM
JdydaMm, Hy a TaM HaBepXy paJMaiys Hamlero CBEeTHIIa
(yneTpaduoneroBoe  M3IydeHWE)  KAK-TO  MEHSET
XUMHYECKHH COCTaB HEKOTOPBIX KOMIIOHEHTOB 3TOrO
BemlecTBa  (Tak  HasplBaeMbIX  "Xxpomogopos" -
chromophores), 3aCTaBIISIsA ero npuodpeTaTh
KpacHOBaThIi OTTEHOK. Eciu 3T0 mpeamnosioxeHue
BepHO, To mokpacHerne Oval BA Moriio ObITh CBSI3aHO €
HapacTaBllleid MOIIbI0 HOBOro mrTopma. HekoTopeie u3
Oenmbix oBaoB OmuTepa W TMpeXIe CTaHOBHIIKCH
MHOTA2 HEMHOTO KpacHOBaTbIMU (HAlpuUMep, TaKoe
npoucxoauio B koHue 1999 roxa), HO 3TH M3MEHEHUS
OBLTH HE CTOJIb SIBHO BBIPAXCHHBIMH U MOJOOHBIE TISITHA
HE OCTaBAIMCh B CTaOWJIBHOM COCTOSIHUM  Ha
JUINTENILHOE BpEMSL...

3aragku N'mnepuoHa

Ha aT1OoT cHumOK [MnepuoHa HanoxeHbl parMeHTbl KapThbl,
oTobpaxatoLlen ero coctas. CuHWA LUBET CUMMBONU3VPYeT
NpPUCYTCTBME  3aMOPOXEHHOW BOAbl, KPaCHbIN  O3HavaeT
3aMOpPOXEHHbIV yrnekucnbin ra3 ("cyxom nepn'), cupeHeBbln
yKasblBaeT Ha obnactu, rae npucyTCcTByeT BoAa B COEAUHEHUM
C YrmeKkuCnbiM ra3om, Hy a Xentbil - 9T0 COeAMHeHve
YrNeK1Croro rasa u Heorno3HaHHOro maTepuana. MsobpaxeHue:
NASA/JPL/University of Arizona/Ames/Space Science Institute

OnmuH W3 camMbIX HEOOBIYHBIX CHYTHHKOB CaTypHa H
Bceld CoyIHEUHOW CHCTeMBbl [ HMIIEpHOH TPENCTaBISIET
co0oii cBOEro poja THTAaHTCKYI0 MOPCKyIO TyOky. Ero

UCKIIIOYNTENIbHAs TIOPUCTOCTh TO3BOJSIET eMy 0e3
oco0oro Jurs ce0st Bpeja NOTJIoaTh MEJIKUH U KPYITHBIH
KOCMHUYECKHN Mycop: METEOPHTHI IPOCTO
MPOBAIMBAIOTCS BIIIYOb CITyTHUKA, OCTABISSA 3a COOOM
HOBbIe miyOokue npIpkd. CorylacHO — MOCJIEAHUM
OLIEHKaM, JaHHas JiyHa Ha 42% COCTOUT U3 BaKyyMma, HY
a OCTaBIIIHMECS MPOIEHTHI COCTABISACT TIIABHBIM 00pa3oM
BomstHOM Jied... JlyHa, cocrosmas "m3  OBIpoK" U
KpaTepoB, o0namaeT BechbMa HEOOJNBINION cpeaHe
TUIOTHOCTEIO (544 kuiorpaMma Ha KyOMYECKUN METp) H
BechbMa HempaBwibHOW ¢opmoit (360x280x225 &m).
Bpamenune 'mnepuona (aBwkyrmierocst mo 21-mIHEBHOM
opbure) UMeeT XaOTHUYHBIN XapakxTep, OH
MIepEeBOPAYNBACTCS] CAaMbIM HETIPEJCKa3yeMbIM 00pa3oM,
MOBHHYSICh KaK TPaBUTAMOHHOMY BimsHUIO CaTypHa,
TaK W €ro KpPYMHCHIIWX CIIyTHUKOB. Y IWBICHHE,
KOTOpOE paHee BBHI3BIBAJ Yy acTPOHOMOB [ HIepuoH,
TOJBKO  YCWJIWJIOCH  TIOCIE  YeTBIpeX  IPOJIETOB,
COBEPIIEHHBIX BOJM3W 3TOTO CIYTHUKA (BOCBMOTO TIO
BenuunHe B cucreMe CaTypHa) MEXIUIAHETHOM
cranamueit "Kaccuan" (Cassini) B 2005-2006 rr. B
cenTs6pe 2005 roga B X0/€ caMOTO YAa4HOTO TOJIX0aa
"Kaccuan" coObmusuncs ¢ [unepmonom 1o 500
KWJIOMETPOB. BBISICHMIIOCH, UTO Ha 9TOH JIyHE HE TOJIBKO
OonbIe KpaTepoB, yeM Ha Jpyrux JiyHax CaTypHa, OHU
Opd JTOM eme | Tropa3fo IiIyOke | Jydmie
coxpaHstoTcs. B HekoToprlx cimydasx B "ApIpuaToil"
nIyOMHE MPOCMATPUBACTCS CTPAHHOBATBIA TEMHBIN
MaTepuana, U3 KOTOPOTO COCTOST "HIXKHHME OJTaxu"
T'unepuona. I'pynma crnenuainucToB, BO3IUIaBisieMas
Joitmom  Kpyiikmankom  (Dale

Cruikshank) u3
HccaenoBaTenbckoro LIEHTpa
NASA wumenn DOiimca (Ames
Research Center, HITAT

Kamudopuns) npoanannzupoBaia
coctaB ['mnepnoHa, HCHOIB3Ys
JaHHBIC  YCTAHOBJEHHBIX  Ha
"Kaccunu"  ynbTpadmuosieToBoro
cnekrpomerpa UVIS (Ultraviolet
Imaging Spectrometer) u
cnektpomerpa VIMS  (Visible-
Infrared Mapping Spectrometer),
paboTaromero B ONTHYECKOM U

HHPPaKPACHOM Jrana3oHax.
PesymbTaTsl HOBOM paboTHI
OITyOJMKOBAHBI B HAyYHOM

xkypHane Nature 5 utons. Mcexons
U3 TOTO, 4YTO 3Ta JyHA OTPaKaeT
tonpko 30% mnajaromiero Ha Hee
cBeTa, OBII clieslaH BBIBOJ O TOM,
4yTO "TpsA3HBIN" Jen TaM MecTaMu
IPUCHINAH  KAaKUM-TO  TEMHO-
KpPacHBIM  OPraHMYECKMM  MAaTepuaJoM  HESCHOTO
MPOUCXOXKAEHHUS (TIPUCYTCTBHE YTIIEBOAOPOJOB IOMHMO
BCETO TPOYET0 MOXKET yKa3blBaTh Ha CYIIECTBOBAHHUE
ku3HM). Takoi ke Marepwall, Mo BCEH BUIANMOCTH,
CKOHIICHTPHUPOBAaH B HI)KHEH YacTH KpaTepoB APYTUX
caTypHHaHCKHX JyH - PeObl u Slnera. AMepHKaHCKHE
UCCIefloBaTeNM Takke HAllIM Ha [umepuoHe U
yraekucasld ra3 (CO,), onHaKO HE B TNPUBBIYHOM
"gpcToM" BHJE (B KAKOBOM OH IIPHCYTCTBYET HA MHOTHX
Opyrux HeOecHbIX Tenax CONHEYHOH CHCTEMBI) - Belb
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MoJOOHBIN "CyXo# sex" B TakoM cilydae JOJDKEH ObLI
OBl NCTIAPHUTHCS U HCUYE3HYTH C MOBEPXHOCTH [ MrepnoHa
CIOYCTS BCEr0 MWIIMOH JIeT.. BmecTo 3TOoro tam
NPUCYTCTBYIOT B  OCHOBHOM KOMIOHEHTHl CO,,
MIPUCOEINHEHHBIE K PYTHM MOJIeKyJaM (BO3MOXKHO, U K
MOJIEKYJIaM BOJbI), YTO IO3BOJISICT YIJIEKHCIOMY Ta3y
OCTaBaThCA Ha JIYHHOM MOBEPXHOCTH AOCTATOYHO JIOJITO
- BIUIOTH J0 CPOKa, COTIOCTaBHMOTO C BO3PACTOM CaMoro
T'unepurona (cBoite 4,5 MuyuIHapaa JieT). Ta CUTyaIus
y’Ke 3HAKOMa YYEHBIM I10 UCCIIEIOBAHMUSIM, CBI3aHHBIM C
JIPYTUMH KPYIHBIMU CITyTHUKAaMH (FOTIMTEPUAHCKIMH) -
T'anumenom wu Kamnucro. VMIMeHHO yrieKHCHbId ras
Kpy#KIIaHK CYMTAeT TeM CaMbIM KPUTHYECKH Ba)KHBIM
KOMITOHEHTOM, KOTOPBIH M MO3BOJIMI cTaTh [ nneprony
HacTonbko  "mopucteiM". Bo3moxkHO, Ha  3ape
CyILIECTBOBAHUS ConueuHoil CUCTEMBI npu
(hOpMHPOBaHMH 3TOTO CIHUIIIETOCS M3 OOJee MENKHX
¢parmMenToB HebGecHOro Tena (B YCIOBHSIX BechMa
CKpPOMHOW CHJIBI TSDKECTH) OHO cojaepkaio B cebe
obmmpueie 3amacel  CO, ®W  JOpyrux  JETy4IuX
KOMIIOHEHTOB, KOTOpBIE TIO3Ke OBIIM  yTpadeHBI,
OCTaBUB ToOcJie ce0s MyCTOTHL.. He HCKiIodeHo, 4To
Menkue cmyTHHKH CaTypHa MMEIOT CXOIHBIN COCTaB U
BBITJISIAT QHAJOTUYHBIM 00pa3oM, IpocTo POTOKaMEphI
"Kaccuau" moka emie He MNOAOOpanWch K HHAM Ha
JOCTaTOYHO OJIM3KOE PAaCcCTOSHHE. ..

YTo ObINO Nepen bonbwnm
B3pbiBOM?

Camoe Hauvano... N3o06paxeHue ¢ canta
http://www.universetoday.com/

Hayunbie wucciemoBaHUs OKpYKAIOMIErO0 HAc MHUpa
TOBOPAT O TOM, 4TO BceneHHas pacmupsercs. ITo
pacliupeHUe WMEeT HavajJo U3 HEKOSH TOYKH
OTHAJCHHOM OT HacTosmiero BpemMeHu Ha 13,7
MUJLTHAPAOB JIeT Ha3aa. [loaTBepikneHueM STHX )P
SBIISICTCS ynaneHue (pa3Oeranue) rajakTUK OT HAc, Kak
or Habmromartens, a  TaKxKe KOCMHYECKOe
MHKpPOBOJIHOBOE€  (poHOBOE  W3JIydYeHHEe Heba |
KOJIMYECTBO BoJopojia u renus Bo Bceenennoit. Ho uto
npeamecTBoBaio  bompmomy — B3peiBy?  Otkyna
TOSIBWJIMCH BECh 3TOT MaTepual U 3Heprus BceneHHOM,

B TO BpeMs, Korja oOHa Obula cxara B OJIHY-
€/IMHCTBEHHYI0O TOYKY OECKOHeYHOro oObeMa W
wiotHocTH? MOXHO 1M 3aryisiHyTh B Oojee paHHUM
nepuojs, T.6. JO «COTBOPEHHS MHpa». YUEHBIH-
kocMosior Martin  Bojowald u ero komrern wu3
ITenHcKOrO yHUBEpCUTETA AYMAIOT, UTO 3TO BO3MOXKHO.
HNnen Bojowald ony6nukoBansl >kypHanme Nature
Physics, Bmemmenm B cBet 1 Mrons. Yaensle IleHHCKOTO
YHHBEPCHUTETa CO3Jalli MaTeMaTHYECKYl0 MOJEINb,
nMmeronryro Ha3Banue Loop Quantum Gravity, koTtopas
00BEIUHIET TEOPUI0 OTHOCHTEIBHOCTH M KBAaHTOBYIO
MeXaHUKy. Takas MoOIemb JaeT  BO3MOXKHOCTh
paccmarpuBaTh BceneHHylo B ee Hayale HE Kak
0ECKOHEYHO MaJIyI0 M CBEPXIUIOTHYIO TOUKY, a KaK IIap
HEKOTOporo oodbeMa M IUIOTHOCTH. MccnmenoBaTtenu
yBepeHsl, uTo a0 Hamed Bcenennoit Oblna apyras,
KOTOpasl cXajach 10 o0ObeMa HeOOJbIIOro Iapa, a
3aTeM IOJyduja TOJYOK, 4YTOOBI HadaTb HOBOE
pacmmpenue. [IpemmectByromas Bceenennas obnamana
AQHAJIOTUYHON TreoMeTpuel MpOoCTpaHCTBA-BPEMEHH, YTO
Ta BcenenHnas, B KOTOpo kuBeM MbI ¢ Bamu. Cremyer
CcKa3aTh, YTO THUIOTE3a MyJibcUpytomei Bcenennoil He
HOBa, HO CTOJIb JajJeKO NPOABHHYTHCS B JaHHOM
BOIIPOCE YAAJIOCh BIIEPBBIE.

Bce He60 B UH(hpaKkpacHOM cBeTe

MHdpakpacHoe He6o. N306paxeHne ¢ canta
http://www.universetoday.com/

Ecmm 61 Bamm riaza ObITM CIIOCOOHBI NMPUHUMATH
nHppaKpacHOe H3JIy4YeHHE, 4TO OBl OHW YBUACIH HA
HouHOM HebOe. He moxkere mpencraButh? Y Bac ecth
Takas  Bo3MoxHOCTh! IIpocTo  mocMoTpuTe  Ha
¢dotorpaduro, MOTYyYCHHYIO SIMOHCKHM TEJIECKOIOM
AKARI. C depans 206 roma AKARI mnostanno
CKaHUpoBall Bce HeOa, YTOOBI OTOOpa3WTh €ro Ha
Pa3IMYHBIX JUTMHAX BOJH MH(pPaKpacHOTo M3ydcHus. B
TE4eHHE MPOIUIOr0 ToAa, OH 3aBEepIIHI MPOCMOTp Heba
Ha INECTH pAa3NWYHBIX I[I0JI0CAaX TIPOITyCKAaHUS, M K
HACTOSAIIEMY BPEMEHHU UCCIIeIOBAT 0K0JIO 90 TIPOIIEHTOB
Bcero HeOa. Kpome srtoro, AKARI Taxke BBITIOTHWIT
nonpoOHele HabmoneHuss okoso 3500 wu3OpaHHBIX
00bekToB. M300pakenne, mpuiiaraeMoe K 3TOMY TEKCTY,
MOKa3bIBaCT HHPpaKpacHOE HEOO Ha JUTMHE BOJEI ICBATH
MHUKPOMETPOB. SIpKasi mooca, mpoxoIsiias uepe3 UeHTP
CHUMKa - Juck Hamero Mieunoro Ilytu. Spkue
obmacti HA  JIUCKE - MecTa AKTUBHOTO
3Be3M000pa3oBaHmsa. OTa HeOecHas KapTa  JacT
ACTPOHOMAaM  3HAYUTEIBHO  JIydlllee  IOHHUMAaHUC
SBOJIIOIUH T'aJTaKTHK, 3B€3/ U INTAHETHBIX CHCTEM.
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CamMble ganekue ranakTukv Bo
BceneHHOM

Cluster Lenses Locate
Most Distant Sources

=11 bilien

=112 Ballazs

=134 Eallican
e g ey

[paBMTaLMOHHAA NMUH3a 1 camble Aanekne ranakTuku.
MN3ob6paxeHue c canta http://www.universetoday.com/

ACTpoHOMaM yHaloCh Pa3TIIIETh Camble TaJeKne Ha
HACTOSIIEE BPEMs TaJAKTHKH, KOTOPBIE PACIIOIOKEHBI
Ha paccTossHur 13,2 MWIIHapaoB CBETOBBIX JieT. OHHU
chopmupoBaich, Korga BceneHHas uMenra BO3pacT
Bcero 500 mwmmnoHOB JsieT. Ha TakoM paccTOSHUH
TaJIaKTHUKH Pa3TiLIIeTh HE TaK MPOCTO, Naxke obiamas
COBPCMCHHBIMH THTAaHTCKAMHU  TEJICCKONIAMU M WX
YyBCTBUTEIBHOMN anmaparypoil. Ha IIOMOIIb
HCCIEeIOBAaTesIM  NPULUIA  OOJIBIINE  CKOIUICHUS
rajakTUK, KOTOpBIE CHITPaId pOJb ECTECTBEHHBIX
TEJIECKOTIOB WM TaK HAa3bIBAEMBIX TIPaBUTAIIMOHHBIX
muH3. CBeT oT OoJjiee AajeKkux rajakTHK, IPOXOAs MUMO
TAKOTO CKOIUICHWS, WCKPHUBISETCA TMON JCHCTBHEM
rpaBuTaii U GOKycHpyeTcs y 3eMid. DTO TO3BOIIIO
10-merpoBomy  Temeckomy  Kexk  II  ymoButh
JOTIOTHUTEIPHOE KOJMYECTBO (DOTOHOB W PpasrIIAeTh
camble OTIAJICHHbIEC TaTaKTUKH. VcciieqoBaTe CMOTITH
0OHapYXUTh 6 craGeHBKUX 3BE3J, MPEICTaBIIIOMNX U3
ce0s1 opMupyromyecs: TajJakTHKU. [ paBUTalMOHHAS
JIMH32 TO03BOJMIA MPHUHATH B 20 pa3 Goisbine (OTOHOB,
4yeM IIpH OTCYTCTBHH TakoBoil. Korna Beenennoii Obuto
toneko 300000 ser, oHa HaxXxoAWIach Ha JTare,
Ha3bIBAIOIIEMCST «TEMHBIH IIEPHOJ», KOT/ia elle He ObLIo
HUKaKHAX 3Be3Nl. ACTPOHOMBI MOIBITAINCH ONPEACIUTH
TOT MOMEHT, Korja BcemeHHas Hawana BBIXOAWTH W3
3TOTO MEpHoJa M KOTJa 00pa30BaUCh IEPBBIC 3BE3JBL.
KomOunupoBaHHOE  W3Iy4eHHE MEPBBIX  TaJAKTHK
IODKHO OBUIO OBITH JOCTATOYHO CHJIBHBIM, YTOOBI
pa3opBaTh CIDIOMIHYIO HEJICHY BOAOPO/IA, 3aBEPIINB TEM
caMblM  «TeMHbIH  mepuox». [lomywaercs, dTO
ACTPOHOMBI MOTYT OOHApPYKUTh TAJIAKTUKH, KOTOPHIC
BIICPBBIC BHIIUIM B CBET M3 TEMHOTO 11apCTBa.

Map Ha BHeCONHe4YHOM nraHeTe

ACTPOHOMBI COOOLIMIM O IEPBOM HEOIPOBEPKUMOM
JI0Ka3aTeNnbCTBE CYIIECTBOBAHUS BOJASHOIO Mapa B
aTMoc(epe IK30IUIaHETHI.

HD 189733b y cBoero conHua. M3o6paxeHue c canta
http://www.universetoday.com/

IInanera HD 189733b ©Gombme, wem IOmmrep, u
oOpamraercst mo opOuTe BOKPYT POIMTEINBCKOM 3Be3aa C
nepuonoM B 2,2 nHs. «[opsumii IOnurtep" comepkut B
cebe 1,15 macc m 1,25 nmamerpa camoi OONBIION
riaHetsl COJNHEYHOW CHCTEMBI, a pPacCTOSIHUE JI0
LEHTPAJIbHOTO  CBETWJIa  COCTaBisieT Bcero 4,5
MUJJTHOHOB KHJIOMETpoB. [ cpaBHeHus, Mepkypuit
ormasiedr or Comuma Ha nenslx 70 MWNIMOHOB
KIWIOMETpoB. OTKpBITHE OBUIO CIENaHO TPH ITOMOIITH
KOoCMHUYecKoro  Tteneckoma — «Crutmepy».  YdeHbIe
WCIOJB30BaJll METOJA TPaH3UTa, YTOOBI BBIICHHUTH
XAMHYECKIX COCTaB IUIAHETHl. J[I1 3TOTro Hy>XHO OBIIO
mumb  3adukcupoBath  cnektp  HD  189733b,
MIpoXo/siiel nepes 38e310i. DTo Oblia TpynHas 33j1a4a,
MTOCKOJIbKY CBET 3BE€37bI HAMHOT'O spye CaMOM IUIAHETHI,
HO Y4Y€HBIE YCHEUIHO OTACIWIM JUHWUU crnekrpa HD
189733b or nmHMiA crekTpa 3Be3nsl. V3BecTHO, YTO
TOJIBKO BOJIa CMOJKET IOTJIONIATh OIIPEAEICHHbIC JUTHHBI
BOJIH HH(PAKPACHOTO M3ITYYEHHS, U UMEHHO OTH JINHUU
MOTJIOIIEHUST OBUTM HAaWOCHBI B CIEKTPE IUTAHETHI.
Temmeparypa  atMocdepsl  IUTAaHETHI  COCTABIISET
npubmmsurensHo 1000 rpamycoB mo KenbBuny (Gomee
gem 700 C). IIpu Tako# sxape BoIsIHO# map B aTMochepe
HE MOXET KOHACHCHUPOBATHCSA, MPOJUBATHCS JOKIAEM
ni  QpopmupoBath obmaka. OH NPUCYTCTBYeT Ha
IUIaHETe B BHJIE NMOCTOSHHOTO McnapeHus. Kpome storo
OTKpBITHS, aCTPOHOMAaM YHAAJIOCh TakKe OOHapy>KHTh,
YTO IUIAHETa BPAIACTCS CHHXPOHHO C TEPUOIOM
oOpaienus, T.e. Bceraa oOpalleHa OJHOM M TOi e
CTOPOHOW K 3Be3/e. 3HAYWT, Ha OJHOM MOJyIIApUH
1IApUT BEYHBIH JI€Hb, a Ha JPYroM - HOYb. Takoe
TTOCTOSTHCTBO, BEPOSITHO, TCHEPUPYET CBHUPETIBIC BETPHI,
KOTOpBIE HMCTEKAIOT C IHEBHOM CTOPOHBI Ha HOYHYIO.
Haiinennas nmaHera — He JIydIiee MECTO, YTOOBI MCKATh
Ha HeH XU3HBb, HO, TEM HE MEHEe, 3TO - YAWBUTEIHHOE
OTKpBITHE.

lModbopka Hosocmeli ocywecmernieHa Mo Mamepuanam cC
cauima http://grani.ru (c nobesHozo paspeweHus http://grani.ru
u asemopa Hosocmeli Makcuma Bopucoea) u nepesodam
Kosnoeckozo AnekcaHdpa c http://www.universetoday.com.
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TTepceuabr - asryctosckum 3sesnonan

Iepcennsr Ha ¢one momspHoro cusHus. ABTOop: Jimmy Westlake
(Colorado Mountain College). Ha nepennem minane — Ilux Xana,
noryxmuit Bynkan B Ilrare Komopano, CIHA. doro c caiita
http://www.astronet.ru/

MeTeopbl - ManeHbkue YacTUYKU BELLECTBA OMAMETPOM OKOIO
1 MM nnm 6onee, KoTopble C GONbLLIOK CKOPOCTLIO BPbIBAKOTCS B
aTmocdpepy 3emnun. Tpu TpeHum B aTtMocdepe vacTuubl 3a
KOPOTKOEe BpeMmsi (OKONO CeKyHAbl) pa3orpeBalTCsi U CroparT
(ncnapsioTcs), co3gaBas SpKyl FNIMHENHYHO BCMbILLKY — MeTeop
W vHorga ocTaenss 3a cobou cned. MeTeopbl BO3HWKAKOT Ha
BolcorTe oT 80km pgo 130kM oOT noBepxHocTn 3emnu.
HekoTopble 13 Takux Ten He ycneBaloT cropaTtb B atMocdepe u
nagalT Ha 3emno, U Torga OHWU CTaHOBATCS MeTeopuTaMu.
MeTeopbl — 4OBOMLHO YacTble rocTu Ha Hebe 3emnu. 3a cyTku
B aTtmoccepe 3emnu BenbixuBaetr o 100 munnvoHoB
MeTeopoB sipye 5 3Be3gHor BenudmHbl! OgHako, nogaensiollee
GONMbLUMHCTBO U3 HWUX OCTalOTCH He3ameuyeHbl 3EMHbIMU
Habnopatensmu. CKOpPOCTU  ABWXKEHWS  METEOpHbIX  Tern
pasnuyHbl — oT 11 g0 75«km/c. Kpome  eguHW4YHbIX,
cropajuyeckux MeTeopoB, MOXHO HabnoaaTbe U MeTeopHble
notoku. MNpakTnyeckn Becb aBryct 2007 roga (oo 24 asrycra)
nobutenn  acTpoHoMuUM  MOryT  Habnogatb  0OWMbHbLIN
METEeOpHbIN MOTOK NnoA HasBaHuwem [lepceuabl. HasBaHue ero
npoucxoauT OT Ha3BaHusA co3Be3gus [lepces, M3 KOTOPOro
MeTeopbl BbINETalT B nNepuod Makcumyma. Boobue,
aKTMBHOCTb NOTOKa nposiensieTcsi ¢ 17 uions no 24 aerycta, T.e.
noytn nontopa Mecsaua. B 1990-x rr. MNepcengpl GbIMn ogHUM
u3 Havboree 3axBaTbiBAKOLNX U AUHAMUYHBIX NMOTOKOB, AaBasi
BCMMECKM B HOBOM NepBMYHOM Makcumyme ¢ EZHR=400+ B
1991 n 1992 rr. K koHuy 1990-X IT. aKTUBHOCTb 3TOro MnuKa
cHmannacb go ZHR=100-120, a B 2000 r. oH BnepBble He
nposiBurcs. 3T0 He CTano HEOXWUAAHHbLIM, NOCKONbKY BCMIECKU
aKTMBHOCTM W MEPBUYHBIN MakCMMyM (He OTMeuYaBLUMICS [0
1988 r.) O6biIMM CBsI3aHbl C MPOXOXOEHUEM Nepurenus
poanTenbCKon KOMeToMn
Mepceng 109P/CBudta-
TyTtTns B 1992 r.
Op6uTtanbHbliii nepviog
KOMETbl COCTaBMsieT OKOJo
130 ner, B HacTosiLLee Bpems
OHa [BWXETCA K BHELIHUM
cnossm CoOrHeYHoW CUCTeMbI.
Teopus npefckasbiBaeT, YTO
aKTUBHOCTb BCMIECKOB
pomkHa cnabetb Mo mepe
yBenuyeHusi paccTosHWA
Mexagy KomeTon u 3emnen.
; OpHako HeKoTopble NPOrHO3bI

. o BTSN roBOpUNM, 4YTO B Mepuog
2004—2006 rr. nepBUYHbIA MUK Nepes OObIYHBIM MAKCUMYMOM
MOXeT cHoBa nposiBuTbes. B 2004 r. KOPOTKUIA, HO CUIMBbHBIN MUK
npou3owlen 6nu3ko K npefackasaHHOMY BPeEMEHU MNEPBUYHOrO
nvka. Mocne atoro B 2005 r. akTMBHOCTb Oblna OKOMO
HOPMarbHOrO YPOBHS, @ 3anuTbiA NYHHbIM CBETOM MakCUMyM
2006 r. ewe He npousowern, Korga Lina MOArotoBka 3TOro

Tekcta. B nwbom cnyyae, Ha 2007 r. n ganee mnoka HUKakux
NMporHo3oB He chenaHo. HabnoaeHus 1991 - 99 rr. nokasanu,
YTO MEPBWYHBIA MaKCUMyM TOTOKa EXerogHo cMellaeTcs B
cpegHeMm Ha +0°05 conHevHon ponroTbl. Takum obpasom, B
2007 r. BO3MOXHbIV NEPBUYHBIN MakCUMyM OOMKEH MPOU3ONTU
okono 9 yacoB UT 13 aBrycta (A = 140°16). 3TO HEMHOro no3xe
Hanbonee BepOATHOrO BpeMeHW "TpaguLMOHHOMO" MaKkcMmyma,
Bcerga HabnogasLwerocs paHee (okono 5 — 7 yacos UT). Ewe
OOHOW OCOBEHHOCTbIO ABnAeTcs Hanvume B AaHHbiX IMO 3a
1997 - 99 rr. cBegeHui 0 TpeTUYHOM nmke okoro A = 140°4. B
2007 r. ato cootBetctByeT 15 wyacam UT 13 aBrycra.
Habniogatenam cnegyeT yunTbiBaTb, YTO yKa3aHHblE MOMEHTbI
BPEMEHU SBNSIOTCA IULb OPUEHTMPOM, U He obsi3aTenbHO
OyaoyT cooTBeTCTBOBaTb pearnbHbiM nukam [lepcena. [Mpu
nnaHVpoBaHWM HabroaeHWn HeT HeobxoaMMOCTU CTPEMUTLCH
HenpeMeHHO 0XBaTuTb UX. YTo Bbl HX NPOU3OLLIO, MaKCMMYM B
noboM cryyae OOMKeH NPUATUCHL NMpuMepHO Ha 13 aBrycta, a
HoBOnyHvWe 12 aBrycta co3gaeT wugeanbHble YCNOBUSA ANS
HabnopeHus Mepceng B 3ToM rogy. B ymepeHHbIX ceBepHbix
LuMpoTax pagvaHT 4OCTUraeT Nofe3Hon BbiCOTbl MPUMEPHO B 22
— 23 yaca MeCTHOro BpeMeHW W MpoAoSKaeT MNOAHMMATbLCS
fanee B TeyeHWe Bcer Houn. Makcvmymbl, NpUXoAsLLMecs Ha
YTpPeHHMe yackl no BcemmpHomy Bpemenu (UT), gormkHbl 6biTb
nyywe Bcero BuaHbl B CeBepHoO AMepuKke U CEBEPHON YacTu
lOxHOM Amepuku, a BO3MOXHbIN Nk B ~ 15 yacos UT Gyget
Hanbonee GnaronpusiTHO pacronoxeH Anst BoctouHon Asum n
OanbHero Boctoka. O6blMHO B cniydae [epceup ans
BM3yarnbHbIX 1 doTorpacduyeckux HabnogeHnn He Tpebyetcs
0cobbIx HanoMuHaHuiA. Teneckonuyeckue U BUAeOHaGNoAeHUS
Takke Obinu Obl MONE3Hbl Ans NOATBEPXKAEHWUS BO3MOXHOWN
KOMMIEKCHOMN CTPYKTYpbI pagunaHTa Mepcewng, He
onpenensiemMon Bu3yanbHo. HepaBHuue BuaeoHabnoaeHUs
nokasanu, 4To MNOTOK WMeeT O4YeHb MNPOCTON OAWMHOYHBIN
paguaHT. PapuoHabniogeHus  MoryT nokasaTb  Hanuuue
HECKOMNbKMX MakCUMyMOB B Cllyyae Mroxoi noroAbl unu ecnu
OHM MpuxogsTcs Ha AHeBHoe BpeMsi. MeTeopbl U3 noToka
Mepcenn Genble n pesko npodvepuymBaloT HebO, T.K. CKOPOCTb
meTeopoB u3 notoka [lepcema coctaBnser 61 «km/cek.
KoopauvHaTbl paguaHTa B nepuoj MakcuMmyma paBHbl anbga —
45 rpapycos, genbTta — + 57 rpagycoB. PagnaHT notoka

CwmenieHue paaunanTa Hepcepm B HIOJIC-aBI'yCTe.

cMmellaeTcs co BpemeHeM. O CMeLLeHnn pagnaHTa noToka Bbl
MOXeTe y3HaTb M3 KapTbl Apewda pagvaHTa. [Jaxe ecnu Bbl
3aMeTUTEe HEeCKOMNbKO MEeTEOpOB W3 MOTOKa, Bbl CMOXeTe
onpefenvTb MNPUHAANEeXHOCTb 3TUX METeOpoB K MOTOKY
Mepcena no paguaHTy. B cesepHom nonywapun 3emnu
pagvaHT HaxoOWTCs Ha [OCTaTOYHOW BbICOTE, MPaKTUYECKM,
BCIO HOYb, NO3TOMY HabnogaTb NOTOK MOXHO C Bevepa U [0
yTpa. Ha pucyHke nokasaH Bug Heba 13 aerycta 2007 roga B
MockBe okomno nonyHouu (no netHemy BpemeHw). B apyrux
HaceneHHbIX NyHKTax Ha wwupoTe Mockebl Takoh Bug Hebe
MOXHO OyaeT HabniogaTb OKONMo MeCTHOWM nonyHouu. PaguaHt
notoka obosHayeH Byksoi R. lNockonbky MeTeopbl BbiNeTalT
M3 3TOro pagvaHTa, ero nerko onpefenuTb, HaHecs Ha KapTy
HecKonbKo MeTeopoB M3 mnoToka. KoHe4yHo, OfHOBPEMEHHO
nogobHas kapTuHa O6yaeT Habnogatbcs npu 0bunbHOM
MeTeopHOM mnoToke. [Mpn HabnogeHun 0bbIYHOro Makcumyma
MOXHO 3aMeTUTb NWLLb OAUH MeTeop 3a Napy MUHYT (B Ny4luem
crnyyae 3a MUHYTY WNM OaXe MeHee), HO NpU HaHeceHWuu
MeTeopoB Ha kapTy byaeT HabniogaTbcst NofobHas kapTuHa.
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MecTo nepecevyeHns NPOAOIMKEHNS MyTE METEOPOB OT KOHLA K
Havany u 6yaet ToukoW aToro pagmaHta. KoHeuHo, mMeTeopbl
BMOHbI HE TOnbko BOMU3M pagMaHTa — OHW BWUAHbLI MO BCEMY
HebocBoAly, HO BbINETAOT OHM U3 OJHOW TOYKM Heba.
CxoxaeHne MeTeopoB B paMaHT Kaxylleecsi. TO MOXoxe Ha
cxofsiluMecss Mpv  yOaneHun penbeCbl  XKENe3HOW [oporu.
KaxeTcsa, 4To penbcbl CXOAATCA B OOHOW Touke BAanu. Ha
CaMOM ferne, KOHEYHO e penbCbl He CXOOATCS, U 3TOT apdeKkT
Takke HabnoJaeTcs M Yy METeOpHbIX MOTOKOB. B peanbHocTu
MeTeOopHble YacTulbl OBWKYTCA MapannensHo Apyr Apyry u
Takke napannenbHo BretawT B atmocdepy 3emnu. YTobbl
Habnogatb MeTeopbl, HE HYXHbl ONTUYECKME UHCTPYMEHTHI (3a
UCKINIoYeHneM  criyyaeB  HabnogeHnss  TernecKonuyeckux
meTeopoB). MeTeopbl HabnAaTCS HEBOOPYXXEHHBIM NasoM,
U Takue HabnaeHUst MOryT MPUHECTU CYLLUECTBEHHYH MOMb3y
acTPOHOMWM AN OLEHKN aKTUBHOCTW METEOPHbIX MOTOKOB Mpu
npoxoxaeHnn 3emnu 4yepes «0Bnako» METEOPHbIX YacTul,
opbuta KOTOpbIX MepecekaeT 3eMHyl opbuty. Bo Bpewms
HabnoaeHUi METEOPOB HYXHO MNPUHATL yAobOHyl0 no3y cuas
WM nexa, 3apaHee MOATOTOBMB MeCcTO HabniogeHun, c
KOTOporo xopolwo obo3peBaetcs Hebocsog. Heobxogumo
noaroToBUTb KCEPOKOMUIO yvacTka 3Be3fgHOro Heba, KOTOpbiii
Bbl cobnpaeTecb HabnogaTe. MNMpy HabnogeHUAX METEOPOB UX
HY)XHO HaHOCUTb Ha 3BE3[HYH0 KapTy C OMNWCaHWEM MeTeopa.
HaHeceHne MeTeopoB Ha KapTy 3aKmioyaeTcss B BO3MOXHO
bornee TOYHOM HaHeCeHWM MeTeopa Ha KapTy, MO3TOMYy He
HY)XXHO CTapaTbCsl HAaHECTM HenpeMeHHO Bce Habnoaaslmecs
meTeopbl. [pu nonete meTeopa Hago, HEKOTOPOE BPEMS He
CBOASA rnas ¢ Heba, 3anoMHUTb MyTb MeTeopa. py 3TOM MOXHO
nonb3oBaTbCA NMUHENKOW, KOTOpyK HabniogaTenb AepXUT Ha
BbITSAHYTOW pyke napannensHo meteopy. Kcrtatu, 1 caHTumeTp
NMHENKN Npu 3ToM npubnuautensHo paseH 1 rpagycy. MNocne
3TOro Habnwpartens HAHOCUT METEOp Ha KapTy W 3anucbiBaeT
cnepyoLlume faHHble:

Homep meTeopa, KOTOpbIi CTABUTCS TakKe Yy HAHECEHHOTO Ha KapTy

MeTeopa;
2. MOMEHT C TOYHOCTbIO [O MMHYThl MO MECTHOMY W BCEMMPHOMY

BpEMEHM;
3. 3BesgHas BenuuMHa MeTeopa;

b

YrnoBas AnuHa MeTeopa B rpagycax;

YrnoBas cKopoCTb B YCMOBHbIX 0603HaueHusX: 6¢ — BbICTpbIN, Cp —

CpeaHuit, MA —MeAneHHbIA, 0 — HEMOLBKHDIA, «CTALMOHAPHbINY;

6.  LiBeT: K — KpacHbIil, 0 — OpaHXeBbIiA, X — XENTblA, 3 — 3eNeHbIA, F —
rony6oi, ¢ — cuHuit, 6 — Genbiit,  — hroNeToBbIN;

7. TNpvMeyaHus 0 HaMWuuM cnepos, BCMbILEK U T. 4.

HabniogeHns MoxHO cBecTu B Tabnuuy, obsizaTenbHo ykasas

KoopauHaThbl MyHKTa HabroaeHns u Habnopartens, a Tak xe

MOroAHble YCroBUS.

1. HaumeHoBaHve HabnoaaTenbHOro NyHKTa;

2. KoopawvHathbl: WnpoTa, onroTa;

3. Agpec nyHkTa;

4. Xapaktep HabntogaTenbHOM NNoLwaaku;

5. MorogHble ycnoBusi, ICHOCTb HeGa, BNusiHue JTyHbl.

[ononHuTenbHble CBEAEHUS.

o

Na  Bpewms 3B.BeN ym. yrn. Liget Mpum.
AnvHa CKOPOCTb
1] 00-02 0 16 6c 6 cneg

CpaBHuBaTb 6rieck MeTeopoB nydlle BCEro co 3Be3gamu U
nnaHeTamu, 3BesgHas BenuMuMHa KOTOpbIX M3BecTHa. Huxe
NpUBOOMTCA CMUCOK Takux MNaHeT W 3Be3[, KOTopble MoryT
ObITb MCMONb30BaHbI AN ONpeaeneHnst APKOCTU METEOPOB Mpu
HabnopeHun Mepcena.

Bera, ApkTyp 0m
AnbTamp 0,75 m
OeHeb 1,25 m
Anbda 6.MeaBeauubl 2m
MonsipHas 3Be3na 2,5m
Famma Opna 2,75 m
Po Bononaca 3,5m

MoppobHble cBefeHus 0 HabnaeHNax MeTeopoB 1 0bpaboTke
HabnOeHU Bbl MOXeTe HanTu B kHure BabGapkaHosa [1.B.
«MeTeopsbl 1 ux HabnoaeHve», M. Hayka, 1987 roa.

McTouHuk: kanengapb IMO Ha 2007 rog - http://www.imo.net/

Kosnoeckuii AnekcaHop
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MUcTopuyeckas cnpaBka o MeTeopax

MereopHslit 10x1b U3 1otoka [lepcen.
M3zobpaxenue c caiita http://astronet.ru (1. Kibixos)

flBneHne MeTeopoB W3BECTHO YeroBe4yecTBy CO BpPEMEH
rny6okovi apeBHOCTW. [lepBble [AOKYMEHTamnbHble 3anMcu o
MeTeopax HamgeHbl B [OpeBHeervneTckom  nanvpyce,
HanucaHHom 3a 2000 neT A0 Hallen 3pbl, HblHE XpaHsLWeMcs B
JleHnHrpagckom OJpmutaxe. JlereHabl M CkasaHWs MHOMMX
HapoOOB OTpaXalwT MNPUMUTMBHbIE B3rMsAbl U MOBEPbS,
CBsi3aHHble C BHe3anHbiM MosiBfieHneM 60nvMagoB, MONETOM
METEOPOB U BbiNageHMeM "kamHel ¢ Heba". [JpeBHerpeveckuii
MU pacckasbiBaeT 0 PadToHe, KOTOPbIA MOXWUTWI YMPSHKKY
OTHEHHbIX KOHel cBoero oTua, 6ora ConHua AnonnoHa,
npoexan Ha nbinatwollen konecHuue no Heby, a 3atem ynan Ha
3emnio B BUAE OFPOMHOIO KaMHSA. OTO B CYLLIHOCTM MO3TUYECKoe
NoBECTBOBaHWE o] nonéTe rMraHTCKoro 6onunaa,
3aBeplumBLIerocss nageHvem wmeteoputa. Mud o dastoHe
nepeknuKkaeTcs co ckasaHusMu uHgenues CeBepHon AMepuku,
KOTopble, Habniogas B He3anamsiTHble BpeMeHa nageHue
TMraHTCKoro mMeteoputa B APU3OHCKON MNyCTbiHE, nepeaaBanm
U3 MOKOMEeHWs B MOKoneHue nereHay o 6ore orHs, colewem
Ha 3emnio. B apabckux nereHgax, BoWeALWNX B LMK CKa3aHWn
ThICSiUM 1 OOHOW Houu LLiexepesabl, FOBOpUTCS O MeTeopax kak
06 OrHeHHbIX CTpenax, KOTopble aHrenbl MevyyT B [JEeMOHOB.
YNnoMuvHaHus O 3BE3[HbIX OOXASX B KUTAWCKUX NEeTOnMCcAX
BCTpeYaloTcs BrnepBble elwe B 1768 r. Ao H.9., U C Tex nop ux
MOXHO HaWTW B MHOroumcrieHHblx netonucsax Kutas, Kopew,
Pycw, ctpaH 3anagHoi EBponbl.

B IV Beke po H.3. papeBHerpeveckuni dwunocod [OuoreH
AMONNMOHUICKMIA BrepBble BbICKa3sarn npaBunbHoe
npeanonoXeHne 0 TOM, YTO METEOopPhI - 3TO KOCMUYECK/e Tena u
4YTO OHW MpeacTaBnsitoT coboi "HeBUAMMbIE 3BE3[bI, KOTOPLIE
nonagaoT Ha 3emmio M MOoTyxalT, Kak yrnaBlias y peku Jroc-
MoTamoc orHeHHasi kKameHHas 3Be3aa”. Mpaega, 3T0 MHEHWE He
cTano obwenpuHaTeiM. BmecTte ¢ Apuctotenem 60onbLUMHCTBO
aHTUYHBIX, @ 3aTeM U CpedHEBEKOBbIX (PUMOCO(OB M YYEHBIX
cuuTano, 4YTO METEeopbl SBMAAKTCA YUCTO aTMOCcepHbIM
SIBMEHWEM, BO3HUKAKOLWIMM MPU  BOCMMAMEHEHUMN  3EMHbIX
McnapeHun, koraa oHW, nogbiMasich, NPUBNMXKAOTCHA K OTHEHHOW
cpepe ConHua. Mbiby e okono peku Aroc-NoTamoc, koTopas
B  OEWCTBUTENbHOCTU, BEPOSITHO, Obina  MEeTeopuToMm,
ApucToTenb cynTan kKaMmHeM 3eMHOTO NMPOUCXOXOEHUS.

B IX-XI Bekax H.3. B KWUTaAMCKMX FETONUCHAX BCTpevaloTcs
OOBOMbHO NOAPOGHLIE HAbNOAEHUS METEOpOB, yXKe B Haluv
[OHUW BrepBble Hay4yHO 06paboTaHHble COBETCKMM acTPOHOMOM
W.C. ActanoBuyem. Okasanocb, YTO OKOJIO ThiCAYM NeT Hasag
Habnoganicb MHorve u3 AEWCTBYIOLIMX U MOHbIHE METEOPHbIX

MOTOKOB, HO HEKOTOpble MOTOKM C TeX MOp COBEPLUEHHO
ucyesnu. B gpeBHepycckmx netonucax mMbl Bctpevaem B 1091 r.
nepsyto 3anucb o Gonvae, a B 1202 r. - ynomuHaHue o6
obunbHOM MeTeopHoM noTtoke JleoHua. [oBonbHO noapobHo
onmcaH B PYCCKMX NETONUCSX KaMeHHbIV foXab 25 noHa 1290r.
6nu3 r. Yctiora Benukoro. BeinaaeHvwe MeTeoputoB B 3TOT AeHb
COMpOBOXAAroch MOLLHBIM BECbMa SIPKUM 60MUaOM, rPOMKMMM
3BykaMuM U coTpsiceHmeM nouysbl. CunbHO nocTpagan B
pe3ynbTaTe nonéta 6onuaa v BbiNafeHUst KAMEHHbIX OCKOJKOB
nec B panoHe KotoBanoBckas Becb. 19 masa 1421 r. B
Hoeropoge Benukom  Obin oTMeveH  spkui  Gonug,
COMPOBOXAABLUMACH MOLLUHBIMU  3BYKOBbIMW  SIBIEHUSIMU U
BbiMaleHNEM pOsi KaMeHHbIX MeTeoputoB. W3BecteH u psig
OpYrx aHanornyHbIX 3anuncen.

HecmoTpsi Ha nocTeneHHoe HakonneHuwe  akTU4ecKoro
mMartepuana, B TEY4EHUE NOYTU ABYX ThICAYENETUI B BO33PEHUSIX
YyeroBeyecTBa Ha METEOPHbIE SBMEHUS He NMPOU3OLLMO HUKAKMX
CyLLEeCTBEHHbIX M3MeHeHun. [locrne MHOroBEeKOBOrO 3acTosi B
pasBUTUM aCTPOHOMMM U B TOM uYuUChe MpPeacTaBreHun,
OTHOCSILMXCHA K MeTeopaM, BriepBble Ha HWX BHOBb 06paTvnu
BHMMaHue B koHue XVII Beka. B yacTHocTu, Mannen B AHImuu
onpepenun B 1686 r. TpaekTtoputo nonérta sipkoro Gonuaa u
BbiCKasan runotedy O  KOCMWYECKOM  MPOUCXOXAEHUN
METEOPHOro Tena, NoOPOAMBLLEIO 3TO SIBMEHUE.

B Poccuun nepBble HabnioaeHWst METEOPOB Hapsidly C ApyruMu
aTMocdepHbIMU SBMNEeHNAMU npoussoaunuck B Metepbypre U.
'menuHbiMm, . KpadTom, A. TaTnweBbiM, HaunHasa ¢ 1734 r.
KoHey  XVIII  ctonetus  MOXHO  cuuTaTb  BpEMEHEM
BO3HWKHOBEHMSI METEOpHOM acTpoHoMun. B 1794 r. unen-
koppecnoHaeHT lMeTepbyprckon akagemum Hayk O.0. XnagHu
ybeanTenbHO nokasar, YTo MeTeopuTbl NonagatT Ha 3emnio 13
MEXNIaHeTHOro npoctpaHcTeBa. B 1798 r. HemeLkune CTyAeHTbI
. BpaHaec u W. BeHueHGepr BnepBble onpeaenunu BbICOTbI
METEOPOB Ha OCHOBaHWM OOHOBPEMEHHbIX HabnoaeHWn u3
OBYX yOanéHHbix nyHkToB. B 1799 r. A. N'ym6onbaT Habnogan
BO Bpems cBoero nytewecTtsus B KOxHyto AMepuky 3BE3OHbIN
OoXab MeTeopHoro notoka JleoHng UM M3 paccnpocoB
CTapOXMWINOB-UHAENLEB YCTaAHOBWUM, YTO Takue Xe 3BE3AHble
noxau Habnopganues B 1733 1 1766 IT. 1 4TO, cregoBaTenbHO,
NepuoanMyHOCTb  MOSIBNEHMS  3BE3AHbIX  Aoxaen  JleoHua
coctaenseT 33 roga. B 1832 r. obunbHbI 3BE3OHBIN AOXKAb
JleoHnp Habniopjancs B BOCTOMHOM Mofywapuu 3emnu, a B
1833 r. - B 3anagHom. B 1832 r. kypckuin acTpoHOM-Camoy4ka
®.A. CeméHoB Habniogan JleoHuabl, OTKpbIT SBNEHWE
pagvaumMm METEOPOB, CBA3AHHOE C KaXYLLUMMCS! NEPCNEKTUBHBLIM
pacxoXaeHWeM Wx MyTelW, Ha camoM [Jere napannenbHbIX
Mexay coboi B MpOCTPaHCTBE, W, HaKOHel, BbiCKasan
npeanonoxeHve O CBA3W MeTeopoB C komeTamu. B 1833 r.,
He3aBucumo oT ®.A. CeMEHOBA, ABMEHNE pagvaumm MeTeopoB
ObINO OTKPLITO MHOrMMK Habnogatensmu B 3anagHon Eepone
n CeBepHon Amepuke.

3Bé3gHble goxau 1799 mn 1832-1833 rr. BbI3Banu GONbLIOWK
WHTEpecC cpeau Y4EHbIX U 3acTaBunm paHLy3CcKMX acTPOHOMOB
0. Aparo n XK. Bvo 006paTutbcs K W3Y4YEHWIO KUTaNCKuX,
KOpenckux n sinoHckmx netonucen. Okasanocb, YTO 3BE3QHblE
noxan NleoHnp HabnopatoTcs yxe B TedyeHne bonee yem 3500
net c¢ nepuogoMm B 33 roga. Bbeina BbluMcneHa opbuta
meTeopHoro posi JleoHng B ComnHe4yHoW cucTeme, MNPUYEM
BbISICHAIOCb €€ CXOACTBO C Opbutamy HeKoTopbiX GomnbLimx
komeT. OpHako [JoKka3aTenbCTBO TECHOW CBA3M KOMET C
MeTeopamMu Bbiro Noy4YeHo 3HAUUTENBHO MO3XKE.

B 1852 r. ©6binM  HayaTbl nepBble  cCUCTEMaTUYeECKue
HabnopgeHns meteopoB B Poccumn, npomssogmslimnecs b.A.
LLIBeruepom Ha acTpoHomumdeckon obcepaTopum MockoBCKOro
yHuBepcuTeTa, a 3atem M.M. lN'yceBbim B BunbHo. B 1862 .
®.A. BbpegnxvH B pabote "O xBocTax komeTt", o6o6Liasn
pe3ynbTaTbl PYCCKUX WU MHOCTPaHHbIX HaGnoAeHW KOMET u
METEOpOB, BbICKa3an MbIClb O BO3MOXHOCTW BblAeneHus
MEeTEeOpHbIX MOTOKOB M3 komeT. B 1865-1866 rr. maccoBble
cucTeMaTuyeckne HabnoaeHuss MeTeopoB ObinMu Hayatbl B
AHrnun Y. [eHHuHrom, B Utanum Ox. Cknanapennu, B CLUA T.
HbloTOHOM, a Takke M B Apyrux cTpaHax. Takoe Bo3pacTaHue
MHTEpeca Y4YéHbIX K MeTeopaM B Te rodbl OObsCHsEeTCs
OXWAABLLUMMCS BO3BpaLleHnem 3B€3aHoro aoxas JleoHna.
JleoHnabl He obmaHynu Hapexn acTpoHoMOB M Aanu B 1866-
1868 rr. Onectsawme 3Bé3gHble Ooxau. B 1866 r. k.
Ckunanapennu ycTaHoBWI pOACTBO METEOPHbIX NOTOKOB JleoHna
u MNepceng ¢ koMeTaMu 1 BbiCkasan runoTe3y o pacnage komet
noa gevicteneM nputspkeHnst ConHua. C apyron cTopoHsl, ®.A.
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BpeouxuH, passuBas cBou wugeu, k 1881 r. 3akoH4un
pa3paboTKy Teopun U3BEPXKEHUS METEOPHbIX YacTul, U3 saep
komeT. Ngen Ckmanapennu n bpeamxuHa u noHbiHE SIBNSOTCA
OCHOBOM ans  Bcex paboT, B  KOTOpbIX  M3yvaeTcs
B3aVMOOTHOLLEHNE MEXAY KOMETaMn U METEOPHBLIMU NOTOKaMMU.
B 1882 r. W.A. Kneibep Hanvcan nepBytl pyCCKytO
MoHorpacuio 0 MeTeopax, u3fgaHHyto B NeTepbypre yepes aea
ropa.

B koHue XIX cTonetus K W3y4eHU0 METEeOpOB HauvuHalT
NPUMEHATBCA COBPEMEHHble acTpodusndeckme metodbl. B
1885 r. B pare 6bina nonyyeHa nepsas goTorpacdusi meTeopa.
B 1893 r. X. OnbkuH Ha Wenbckon obcepBatopumn (CLUA) n
He3aBucumo oT Hero [N.K. LUTtepHGepr Ha acTpoHoMM4Yeckow
obcepBaTopMm  MOCKOBCKOrO  yHMBeEpcWUTETaA  NMPUMEHWUIU
BpaLlaroLLuiica 3aTBop (o6TiopaTop) Ans onpeaerneHns yrnoBomn
CcKopoCcTM meTeopoB. MHoro noaxe, B 30-x rogax XX Beka, u
BNMOTb OO HaWWX OHEW 3TOT MEeToA OMpefeneHust CKOpocTu
MEeTeopoB Haweén wupokoe npumeHenve. B 1901 r. U.W.
Cukopa B TawkeHTe BnepeBble B Poccum opraHusoBan
cuctemaTtmdeckoe coTtorpadmpoBaHne meteopoB. B 1904 r.
C.H. Bnaxko Ha acTpoHomMuyeckol obcepaTopun MockoBcKoro
YHUBEPCUTETA NOMNY4YnUn NEPBYIO CNIEKTPOrpamMmmy MeTeopa.
HaunHas ¢ 20-x rogoB XX cTOneTusi, UHTepec Kk MeTeopam
CUINbHO BO3POC B CBSI3WM C U3Y4YEHWEM BEPXHMX CIOEB
aTmocdpepbl. 37O Bpemsi coBrnagaeT C BO3HUKHOBEHVEM
COBETCKOW METEOpHOM acTpoHOMMM Ha boHe obLiero pocta
Hayku B CCcCP nocne Benukon OkTs6pbCKon
coumanMcTMyeckon pesonoumn. 3a nocnegHwe TpuauaTb C
NUWHMM NeT coBeTCcKasd Hayka caenana Oonblive ycnexv B
obnacTu n3yyeHns meteopos. B 1921 r. Bnepsble opraHusyeTcs
KonnekTMBHas paboTa coBeTCKMX NobuTenen acTpoHOMUM Mo
U3y4YeHNI0 MEeTeopoB, KOTOpas C YCrexoM npogornkaeTcs Ao
Hawwmx aHen. B 1925 r. U.C. Actanosudy paspaboTtan Havbonee
MONHy nporpaMMy HabnioaeHW METEOpOB U Havan BecTu
cucTematuyeckne HabnwogeHuss no 3Ton nporpamme. OTOT
3amevaTenbHbI psig HabnaeHW oXBaTbIBAET Nepuos CBbille
25 neT W npeacTaBnsieT BMECTE C aHanoruyHbIMM psigamu
HabnopgeHun B.A. ManbueBa, H.H. CbiTuHCcKOM 1 gpyrux
coBeTckux Habnopatenen, a Takke Y. [leHHuHra (AHrnus) n K.
Xoddpmerictepa (FepmaHusi) odeHb GomblUyld LEHHOCTb Ans
No3HaHWS NPUPoabl METEOPOB.

HauvHas ¢ 1925 r., gna wusydeHnss meteopos B CCCP
opraHu3yeTcsi psif, creymarnbHbIX 3KCNEAULIMIA B HOXKHbIE paiioHbI
CTPaHbl C XOPOLUMMM KNUMaTUYECKMMK YCroBusSIMK - Ha KaBka3
u B CpegHioto A3uio, rae MoxHO 6bino nonyunTb 6oraTbiii
hakTuueckuii matepuan. B 1935 r. 6bina co3saHa nepBasi B
CCCP HayyHas koHbepeHLUsi N0 U3y4YeHWo KOMET 1 METEOPOB.
C Tex nop HayyHble COBELLAHUSi COBETCKMX uccregoBaTenemn
KOMET U METEOPOB CO3bIBaNMCb HEOAHOKPATHO, 3a nocnefHue
roapl - B Knese (1951), CtannHabage (1952), Opecce (1955).
CoBeTckMe y4YEHbIE BbIMOSHUIIA MHOMO UHTEPECHBLIX U BaXHbIX
paboT no MeTeopHol acTpoHoMuu. CoaepxaHue COBETCKUX
Hay4yHbIX paboT B  3HauuTenbHOW Mepe  onpedenset
COBPEMEHHBIN YPOBEHb METEOPHOW aCTPOHOMMM.

3a pybexom MeTeopHas acTpoOHOMUSI Takke UchbiTana
ObicTpoe pas3suTune 3a nocnegHve 30-35 neT. Bbinn cosgaHbl
accouvauum  uccriegoBatenen  MeTeopoB B AHMum,
Yexocnosakuu, CLLUA, Kanage n Hosown 3enaHauu.

OpHow 13 BaxkHenwmnx npobnem, peLleHno KOTOpon, HaunHas ¢
20-x rogoB Hawero croneTtusi, 6bin nocesilieH Gonbluon psaa
pabot kak B CCCP, Tak n 3a pybexom, sIBNS€TCA BOMNPOC O
B3aVMOJENCTBMN METEOPHOro Tena ¢ aTMocdhepon U U3yyeHue
CTpoeHus atMocdepbl No HabnaeHNIM MeTEOPOB.

Eweé B 1923 r. ®. NInHaemaH n . Jo6CoH B AHIAMKU NpUMEHUNN
NPUBNKEHHYI0 DU3NYECKYI0 TEOPUIO METEOPOB AN U3yYeHUs
CTPOEHMNS BEPXHUX CIOEB aTMocdepbl.

B 1931 r. coBeTCkUiA paguONHXEHEP M NOBUTENbL acTPOHOMUK
H.A. WBaHoB ony6nukoBan paboTy, B KOTOPOW BMNepBble Ha
OCHOBaHWM 3KCNEpPMMEHTanbHbIX AaHHbIX Oblna ycTaHoBreHa
CBSA3b MeXAy MoHM3aLumen 3eMHON atMocdepbl U METEOPHbIMU
aneHnsmu. B tom xe 1931 r. B CLUA Gbinu npousBeaeHbl
HabnoaeHus, Takke YCTaHOBMBLUME Hanvyve CBA3U 3TUMX OBYX
SABNEHUN.

B 1935 r. aBTOp Hacrvosien KHwkkn coBmecTHo ¢ K.I.
CTaHIOKOBUYEM MOMOXWIN  Hayano W3yYyeHuo U3NYecknx
YCIOBUI B BEPXHEN atMocdepe No MeTeopHbIM hoTorpadusiM.
MHoro paboT no W3y4yeHWIO METEOpOB, B  YaCTHOCTU
oTorpadmyeckum mMeTogom, 6bino caenaHo B 1932-1938 rr. n
nocne 1948 r. uneHamn MockoBckoro otaeneHus BcecotosHoro

acTpoHomo-reogesunyeckoro obuiectsa (K.I. CtaHiokosmy, I.0O.
Batenwumkos, H.W. Mpuwwnn u gp.). B CCCP cucremaTtnyeckoe
hoTorpachmpoBaHMe METEOPOB creumanbHbIM NaTpyném 6bino
HayaTo B 1938 r. Ha CranvHabaackon acTpOHOMUYECKOW
obcepBaTopun.

B 1936 r. Havanocb cuctemartudeckoe oTorpaduyeckoe
usyyeHve meteopoB B [apBappackon obcepsatopuu (CLUA) noa
pykoBoactBom ®. Yunna, a 3atem Takke J1. Akkma n gpyrmx
uccnegosaTtenen, faBliee BeCcbMa BaxHble pesynbraTbl. 1o
[aHHBbIM  3TUX HabnwaeHuin ObiNM  cocTaBrneHbl  Tabnuubl
COCTOSIHUSI BEPXHUX CrioeB atMocdepbl A0 BbiCOTbl 120 km (1x
NAOTHOCTK, TEMNepaTypbl U T. A4.).

Becbma noppobGHasi usnyeckasi Teopusi nonéta MeTeopoB B
aTmoccepe 6bina passuta bB.1HO. JleBuHbIM B 1939-1941 .
OToT BOMpOC npoformkaeT paspabaTbiBaTbCA U B HacTosillee
BPEMSI MHOTMMW UCCIefoBaTENSIMU.

BTopblM  BaXHbIM  BOMPOCOM,  MPMBMEKWMM  BHUMaHue
uccrnegosaTtenen 3a nocrnegHue 25 net, ABNsSeTcs BONPOC O
npupoge camux MeTeopHbix Ten. Bonblioe 3HayeHue 3pecb
UMeeT MoslyYyeHne CMeKTpoB MEeTEeOpOoB, KOTOpble AalT Ham
cBefeHust 06 UX XMMUYECKOM COCTaBe.

B 1932 r. N. MunnmaH (KaHaga) ony6nukoBan nepByto CBOAKY
NMo MeTEeOpHbIM CreKkTpam M C Tex Mop ycrewHo pabotaet
BMECTE CO CBOMMW COTPYAHMKaMU MO U3YYEHUH METEOPHbIX
CMeKTpoB c NPU3MEHHbIMU 7 ONdpPaKLMOHHBIMU
cnekTporpadgamu.

HaunHas ¢ 1934 r., cnekTporpacmpoBaHme MeTeopoB yCneLHO
npoussogutca n 8 CCCP.

C 1935 r. B CCCP Bepgytcs paboTbl MO M3y4eHUIO CBEYEHMWS
mMeTeopoB, HadvaTble H.H. CbituHckon, kotopas B 1940 r.
pa3paboTana MeTof OnpefernieHns Maccbl METEOPOB MO WX
APKOCTW.

CuctemaTtumyeckue nnoaoTBOPHbIE BM3yaribHble "
oTorpachmyeckue HabnwoaeHuss BeayTcs B YexocrnoBakum Ha
acTpoHomuyeckon obcepsaTtopun B OHOpXeWoBe M B OPYrux
MecTax. BaxHble paboTbl O nNpupode METEOPHbIX Ten u
METEOPHbIX NOTOKOB, @ Takxe Mo METOAUKE U3yYEeHUs1 METEOPOB
6bInu BbINONHeHbl B YexocnoBakum B. T'ytom, ®. NuHkom, M.
MnaBeuom u 3. Llennexon. HyXHO OTMETUTb MHOroneTHue
cMCTEMATUYECKUE UCCIENOBaHUSI METEOPOB, MPOBOAMBLUMECS
K. Xodhdmerictepom B NepmaHum u KOxHon Adpuke 1 gaBLumne
WHTEpECHbIe pe3yrnbTaThl.

OpfHVM 13 HOBEWLIMX METOAO0B U3YYEeHUss METEOPOB, AAOLLUMM
BecbMa pa3HOCTOPOHHMWE pesynbTaThl, sABnseTcs
paguornokalusi METEOPOB.

B 1945 r. Ox. Xen n I'. CTioapT B AHIMMK BNepBble NPUMEHUNN
paAvonoKaLUMoHHY0 annapaTtypy Ans HabngeHnss MeTeopos.
Mpu yyactum M. Bnakketa n E. dnnntoHa B 1946 r. Tam Gbina
opraHusoBaHa paboTa Mo CcUCTEMATUYECKOMY W3YYEHUIO
METeopoB nNpu nomowm pagapa. B6nmsm MaHuectepa B
xogpenn bBaHk 6bina co3gaHa  KpynHasi COBpPEMEHHast
paauoobcepBaTopusi - 3KCMepUMeHTarnbHas cTaHuus
MaHuyecTepckoro yHuBepcuTeTa, Bo3rnasnsemast A. Jlosennom,
roe uccrnefoBaHNs MeTeopoB BedyTCs Kak HOYbo, Tak U OHEM,
BO BCSIKyld MOrody, Hepeako BO BpeMsi 4acTbix B AHMuu
[OXAen N TYMaHoB.

B 1946 r. N.0. Yeuwnk n B.1O. JleBnH npoenu nepeblie B CCCP,
paguvoroKauuoHHble  HabniodeHWs  METEOPHOro  MoToka
OpakoHna, a B HacTosiee Bpems Takue HabnogeHus
npoBoOAATCS B psae COBETCKUX obcepaTopui.
PaguoHabniogeHuss meteopoB, kpome AHrmum u  CCCP,
Beaytcs B KaHvapge, roe obwuvpHble psgbl  HabnopeHuin
npeanpuHatel M. MunnmaHom u . Mak-Kuunn, B CLUA (Y.
Jlunnep), a Tarke B MHgum (C. Yomannan, K. BeHkaTopamaH).

B 1948 r. Al KanawhnukoB B CCCP paspaboTtan u ycnewiHo
NPUMEHWI HOBbIA METOA perucTpaumm MeTeopoB, OCHOBAaHHbI
Ha  U3y4eHUM  MarHUTHOro  addpekta, NPOM3BOANMOrO
MeTeopamMu Npu ux nonéte B 3eMHON aTMmocdepe.

OCHOBHbIMU HanpaBneHNMU B U3y4YEHUN METEOPOB SBMAETCS:
1) U3yyeHne NPOHUKHOBEHUSI METEOPOB B 3EMHYIO aTMocdepy,
2) n3yyeHne METEOPHOro BELLECTBA, €ro ABWXEHUS U Pa3BUTUS
B KOCMUYECKOM NPOCTPaHCTBE,

3) ¥3yyeHWe ponM MeTeopoB B MPOUCXOXOEHWM U Pa3BUTUU
CornHe4YHow cucTemsl.

B.B. ®edbiHcKull, «Memeopsbi»
http://www.astronet.ru/db/msg/1198079/index.html
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I TexHunka HaOnOOeHUN |

YacToTa Fopoa HassaHune
Habnronaem meteoprr seuaiyr, M pesmocTat
100.9 MockBa Knaccuk pagmo
100.9 MeTepbypr Pycckuii LlaHcoH
B .o o panuonuana3OHe. 100.9 Kves KoHTUHeHT
101.2 MockBa Ounamut - FM
101.4 MeTepbypr Anbgopaauo
101.4 Mepmb HocTtanbxu
101.5 Knes Mbi031K paguo
101.7 MockBa Hawe pagno
101.8 Opecca AsTo FM
101.9 Mepmb OO6LlecTBEHHOE  pocC.
pagvo
101.9 Knes Xut FM
102 CMOneHcK EBpona nntoc CMoneHck
102 MeTepbypr Pokc
102.1 MockBa Pagno MoHTe-Kapno
102.2 Opecca Pagvo ®un
102.3 Opén CepebpsiHHbIN 40X b
Mereop u3 notoka Ilepcenn 12 aBrycra 2006 rona. Pierre Martin of 102.4 MeTtepbypr Studio
Arnprior, Ontario, Canada 102.5 Mocksa OTKpbITOE OKHO
102.5 Knes [MpocTo pagno
BLICTpPLIi  Hay4YHO-TEXHUYECKMIA Nporpecc npeaocTasnsert 102.6 Caparos POB
Kaxxgomy nobuTento  acTpoOHOMUM CTaTb  MOMHOLIEHHBIM 102.7 Mepmb AsTopaauo-lepmb
pagumoHabnioaaTtenem MEeTeOopoB. Mocne MPOYTEHNS 102.7 Onecca l"apmoHus Mupa
MHTepecHelLwen ctaTbl kaHaackoro Habnopgatens M. Bowarta 102.8 MeTepbypr Maximum
«Cnywasn mysbiky MeTeopoB» («Hebo n Yenosek», deBpanb 103 MockBa LLlaHcoH
1999\ 50), 5 ype3BblYaNHO 3aUHTEPECOBANCS BO3MOXHOCTbIO 103 Opén POB
HabnoaeHUn METEOPOB B paMoauanasoHe U Havan npoBOAUTb 103.1 Kues paawo Jlokc
nepBble  9KCMEePUMEHTbl B 9TOM HOBOM  HanpaefeHun 103.2 Mepmb Makcumym-Tiepmb
NOOUTENLCKON METEOPHOW PaanoacTpPOHOMMM. § 103.2 Opecca Pycckoe Paano Opecca
Kak ykasan M. Bowat ans npoBegeHuss HabnogeHun He 103.4 Mockea Masik - FM
HYXHO  1CrONb30BaTL  1OPOrocTosiLiee obopynoBsaHue - 1034 CMONGHCK PyCCKoS Ao
[OCTaToyHO  6bIToBOrO  paguonpuémHuka YKB wnn  FM- 103.4 TleTe06 Tva =
[avanasoHa 1 MOXeT GblTb, MPOCTENLLErO KOMMboTEPA. - pOYPT MHAMUT
Mosi pagvomeTeopHasl CUCTeMa B rOPOAEe MMeeT crieaytoLme 103.6 Knes paayo Pokc
anemeHTbl: oBbluHas AunonbHas aHTeHHa ¢ obuieid AnvHoN 103.7 Mockea Makcumym
Wwiblper 1.4 MeTpa, KOTopasi HanpaBfeHa Ha BOCTOK (LUTbIpU 103.8 Opecca ApMsiHcKoe paavo
COPWEHTMPOBaHbI MO HanpaBneHWio CeBep-or),  BbITOBOM 104 Kves Pycckoe paaumo
npuémHmk «Tecsun» R9702 ¢ undpoBOI HACTPOMKON YacTOTbI 104 MeTepbypr Hawe pagvo
COEAMHEH C KommbioTepoM «Pentium-l» (TakToBasi 4dacToTa 104.1 Mepmb Pagvo Anbca
npoueccopa 90 Mlu). A wucnonmb3oBan  HeuemnbHble 104.2 MockBa TaHro
MeTannmyeckve LWTbIpK, a naTyHHble TPYOKKU, No-BUAUMOMY, He 104.3 Opecca Pafuo Ha TPOMLKOM
BNMSIIOLLNE HA NPUHMMAEMBIN CUTHA. 104.4 MeTepbypr WaHcon
O6uwas aonvHa WTbipeid paBHa MOMOBWHE OSIMHbLI BOJHbI U 104.6 Knes panvo 3aT
paccuuTbiBaeTcs no opmyne: B 104.7 Mocksa Paano-7
L_SOO/%F’ 104.7 Mepmb EBpona nntoc Nepmb
roe F - BbiBpaHHas uactota HabnogeHuit. C nomoLlbto 1048 O 3 g
WHTepHeTa A Hawén cnucok 4acTtoT FM-pagmnoctaHumi, . ETEpOYpr antuka
BeLLaoLLMX B HEKOTOPLIX KPYMHBIX ropoaax. 104.8 Opén Pycckoe paavo
105 Knes HauunoHanbHoe pagmo
YacroTa lopoz HasBaHnve 105.2 Mocksa POB
BeLuaHusi, MIy pagvocTaHLmm 105.3 Metepbypr | Love Radio
88 MeTepbypr Petpo 105.3 Opecca [MpocTto Paguo
88 Mocksa Jo paguo 105.5 Knes pagmo Ctonuua
88.3 Mocksa Paauo-Petpo 105.6 CmoneHck xut-FM
88.4 MeTepbypr MeTepbypr 105.7 Mocksa Pycckoe paguo
88.7 Mocksa HoBOCTY OH-NalH 105.9 Metepbypr | CesepHas cTonuua
89.1 Mocksa pagvo [xas 106 Opecca Espona + Opecca
99 Knes paauo HocTanbrus 106 Knes KneBckne BeomocTn
90.1 MeTepbypr OpmMuTax 106.2 Mepmb Pycckoe pagvo B Mepmun
90.3 MockBa ABTOpaano 106.2 MockBa EBpona nntoc
90.6 MeTepbypr XuT 106.3 MeTepbypr Re-Cord
90.8 Mockea CropT-FM 106.4 Tyna AsTopaauo
91.1 Metepbypr | Menoaus 106.5 Kves tfOTap
91.2 Mocksa 3x0 MockBbl 106.6 Mocksa Love Radio
91.5 Metepbypr | 9xo MNeTepbypra 106.6 Onecca Paguo ITIAC
99.7 CMOReHCK OPT 107 Opecca Pagno CaHHa
100 Kves lana pagvo 107 Knes EBpona nntoc
100 Mepmb Hawwe Paguo 107 Metepbypr | FM-107
100.1 Mockea CepebpsHbiit JoXab 107 Mocksa Pycckoe-2
100.5 MockBa YnbTpa 107.4 MockBa Xut-FM
100.5 Kves CynepHosa 107.4 | Onecca Opecca Mama
100.5 Metepbypr | Espona nntoc Mutep 107.4 Kves Hosupa
100.7 repmb Music-Paguo 107.6 XepcoH pagvo Ctunb
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YacToTa [opoa HassaHune
Bewaxus, My pagnocTaHLmm
107.7 MeTepbypr JleHvHrpag

107.8 Mocksa
107.8 MeTepbypr
107.9 Knes
107.9 Opecca

Munuuerickasi BonHa
Pycckoe pagno
Hawe pagno

Hawe Paguo Opecca

BonbwunHcTBO FM-CTaHuuii BellaeT KpyriocyTOYHO, HO Ans
HaaéXHOCTU NyYlle HacTpamBaThbCs Ha CTaHLUKM, BellatoLme Ha
OOMHAaKOBbIX YacToTax, TOrAa Mpu OKOHYaHWUKM BelLaHusi OOHOWN
cTaHUuuM HabnogeHuss He npekpawatTcs. Boibop ropogos
obycnaBnuBarncst NPeAnorioXeHWEM  Hanuyuns  MHOXecTBa
paAuoCTaHUMIA, UMEILWMX MOLUHble MnepefaTyvki. A pewwnn
cAenaTtb aHTeHHy Ans HabmogeHwn Ha 4vactote 107.4 Mru,
NOCKOINbKY Ha 9ToM YacToTe BewaeT Tpu FM-cTaHumm 1 gaHHas
YyacTtoTa cBob6ofHa OT BelaHUst MECTHbIX PaAMOCTaHUMIA U OHU
«He ne3yT» 3dump. AHTEHHY $ YKpenun 3a OKHOM, Ha
pacctosiHum okono 0,5 M. OT CTeHbl 34aHuns, Ha BbICOTE OKOMo 3
M Hag 3eMnén. [na coeguHeHUs aHTEeHHbl C NMPUEMHUKOM S
ucnonb3oBan koakcuanbHbii 50-0MHbIN kabenb, Npunass oaunH
KOHeL| LieHTpanbHOW >XWUMbl K O4HOMY U3 LIThIpen (nobomy), a
OpYron KoHel, K aHTeHHe npuémHuka. OnnéTky kabens npunasn
OOHMM KOHLIOM KO BTOPOMY LUTbIPIO, @ BTOPbIM K «MWHYCY»
npuémHuka B oOTceke [Ana GaTapeek Ans  HaOEXHOro
3aszemneHns. W3 LWKonbHOrO Kypca (U3WKA WU3BECTHO, 4YTO
COMPOTUBIIEHME MPOBOAHMKA MPSAMO NPOMOPLMOHANBHO  €ro
ONvHe, NOo3TOMy, ANWHY TMNPOBOAHUKA CcriegyeT Kak MOXHO
yMeHbWUTb. Y  MeHs, K npumepy, AnvHa kabens,
COEAVHSAIOLLEro aHTEHHY M pagMonNpuEMHMK Bcero 2 metpa.
Mepen Tem kak COEANHUTL MPUEMHMK C KOMMBLIOTEPOM, S peLUnn
npoBepuUThH paboTtaeT n cuctema. MepBble
KCNepVMeHTanbHble NpOoCnyLWwyBaHUA pagunodoHa nokasanu
HeGonbLUve YacoBble u4ncna (4-6 B 4ac) XOPOLLO pasnuyMMbixX
My3blKarbHO-peYeBbIX CUrHaNoOB MeTeopoB. A 3ameTun, 4To
npoe3axatLyne 3a OKHOM rpy30Bble MalUVHbl CO3AAI0T TSXKENblE,
cTpekovywme nomexu. NHorga B admpe pasgaroTcs KOpoTkue
LLeNYKM, CKOpee BCEro CBSi3aHHble C 3NeKTPOObLITOBLIMU
rnomexamu B oMe (BKIMIOYEHWNE-BbIKITIOYEHNE 3NeKTPOObLITOBbIX
npubopos). BoaMoxHO, 4TO 6rM30CTb @aHTEHHbI K CTEHE 3[aHUs
NPUBOAMUT K OTPaXKEHUIO BOJH Ha aHTEHHy W cnabble curHanbl
racatcs. BbicoTa aHTeHHbl Haa 3eMnén Takke, MO-BUOVMOMY,
umeeT BorblUOe 3Ha4YeHUEe Ha YUCIIO PUKCUPYEMbIX CUTHArOoB,
T.e. YeM Bbllle aHTeHHa, TeM 0onee «HWU3KME» MeTeopbl
(MporeTalolimMe Ha HU3KMX BbICOTax, 6onuAapl(?)) MOXHO
dukcmpoBaTtb. [lanee, NPUEMHUK 3anuTbiBaeTCs aganTepom,
UMeKLWMM BbIXOAHOe HanpsikeHnue 3 V, ofgHako, nMpu AaHHOM
cnocobe BO3HMKalOT HaBoASLIME TOKW, KOTOpble, HaBepHoe,
MOryT racutb cnabble curHanbl (ecnu BbIKIMOYUTL  3BYK
NpuémMHKKa, To OyaeT crbileH NpUrMyLWEHHbIA ryn agantepa),
noaTomy, nyywe  3anactuce  GaTapeiikamu. Huskas
YUCNEHHOCTb CUrHANOB MOXET OB BSICHSATLCH HECOBEPLLEHCTBOM
PMC, dukcupytowert nuwb pagvosipkne meTeopsbl, sipye +2-0
BENNYMHBI, @ TakKe MHOIOYUCIIEHHbIMW 3MeKTPOOBITOBLIMU
rMoMexamm, HU3KOW YyBCTBUTENbHOCTBIO NPUEMHMKA.

WTtak, nocne npoBepku paboTtocnocobHoctn moenr PMC, s
peLumnn NOAKMIYNTb MPUEMHMK K KOMMbIOTEPY, TemM Oornee 4To
Obllo  Obl  [JOBOMBHO  COONA3HUTENBHO  aBTOMATUYECKU
perncTpvpoBaTb W pacrno3HaBaTb MeTeopHble curHanbl. [lo
COBETYy 3HaKOMOrO PaAMO3MNeKTPOHLUMKA S Npuobpén asa
LWITEeKkepa , MMEILMX NO TPU KOHTaKTa Ans puKcaLmMm KOHLOB
Me[HbIX NPOBOAOB ( BO MHOMMX WHCTPYKUMsIiX no paboTte ¢
pasnuMyHbIMU MporpaMMamv  Ans  perncrtpauum MeTeOopHbIX
ayaMoCUrHarnoB  yKasblBaeTCsl COEAMHEHVE MNPUEMHMKA W
komnboTepa 50-0MHbIM koakcuarbHbIM Kabenem, Ho s He UMELD
npeacTaBneHns Kak 3To cgenatb). Bbixog Ha HaywHUKM B
NMPUEMHMKE S COEOMHWN C BXOAOM Ha 3BYKOBYH KapTy
KoMnbloTepa. M3 MHOXecTBa nporpamm Ans  dukcauum
METEOPHbIX ayAMOCUrHarnoB, S pewun BblOpaTe nporpaMmmy
R_Meteor, cosgaHHylo nopTyranbCkumy crneuuanuctamu ans
nobutenbckux HabnoaeHuii ayamnocnekTpos. Mepen Havanom
aBTOMaTM4eckux HabnogeHWn MeTeopoB, st pPeLuuns BbIACHUTb
«CIBILUNTY» NN KOMMNbIOTEP CUrHan ¢ paavonpuéMHUKa 1 BnusieT
N1 YpOBEHb CUrHana paguoLlyMa, NOCTYMNakoLero Ha 3ByKOBYHO
kapTy. Bo Bpems aKkcrnepumeHTanbHbiXx HabnogeHun  Gbina
3amMeyeHa 3aBWCMMOCTb BUAa ayauocnekTpa oT ocobeHHocTen
CMbllWMMOCTN 3dmpa Ha pasnu4yHbIX 4YactoTtax. [lpu 3atom
WHTEHCUBHOCTb curHana «4YncToro» paavodoHa

WHTEprpeTUpoBanacb Ha CreKTporpaMMe CTEMEHbID SIPKOCTU
uBeTa. Hanbonee MHTEHCUBHbIE CUTHAMNbI UMEIOT SAPKO-KENTHIN
LuBeT, cpedHen UHTEHCUBHOCTU KPaCHbIN U SIPKO-KpaCHbIN LBeT,
cnabble curHanbl TEMHO-KpacHble. [NoTHOCTL pacnpeneneHus
3M1EMEHTOB M UX WHTEHCUBHOCTb MOXHO "OTperynupoBatb" C
MOMOLLIbIO M3MEHEHUSI TPOMKOCTU CUrHana Ha npuémuuke. MNpu
HacTpolke Ha 4actoTy MecTHom FM-ctaHumm BuAg chekTpa
N3MEHSSCA: MOSABNSANNUCL SIPKME BepTMKambHble MONoChbl SAPKO-
KpacHoro u >éntoro ugeta. YTobbl MOHSITb, Kak MPUMEPHO
OOMXEH BbIMsSAETb ayAMOCNeKTp MeTeopa, s pewun npu
MONHOM TPOMKOCTU MPUEMHMKA Ha 1-2 CeK. «KOCHYTbCA»
YacToTbl u3BecTHoW FM-cTaHuwmu, a 3aTeM HacTpoUTbCH Ha
pabouyto YacToTy. B pesynbTaTte Takoi uMmMTauum My3blkarnbHO-
pPeYeBOro curHamna Ha gucninee nosiBuUachk XOpOLlO 3aMeTHas,
BepTuKanbHas noroca. Torda s Havan naTpylbHble
HabnaeHUst ¢ Lenblo uKcauum Takux BepTUKarnbHbIX MOMoc
UM KapTUHbI BECbMa MOXOXEeW Ha MMWUTALMOHHY0. B Houb ¢ 13
Ha 14 pekabps 2002 r. npumepHo B 01,38,30 s Habnogan Ha
yactote 107,4 MIy + 50 'y OT Hecywewn 4YacTtoTbl cnabbii
BepTUKarnbHbIA LUTPKX, NO-BUAUMOMY, SIBMSIIOLUMICS CMNEKTPOM
meTeopa. Cregylowmnn, nNpeanonoXuTensHO, MeTeOopPHbI
ayaunocnektp s nonydun B 03-31 Genopycckoro BpeMeHw,
Habnogas ¢ nepepbiBamMu.

[opu3oHTanbHas spkas NUHUS NOYTM B LEHTPe cnekTpa
paguodoHa  npeAcTaBnsieT  coOOM  Hecyllylw  4acToTy.
BoamoxHas npuunHa HU3KOro yucna curHanos,
pacno3HaBaeMbIX KOMMbIOTEPOM - €ro 31eKTPOMarHUTHOro
usny4eHuve, racsillee crabble curHanbl B paguoOnpUEMHUKE,
KOTOpbIA HaxoguTcA Ha paccTosHum okono 0,5 ™ oT
komnbtoTepa. Kpome Toro, nporpamma pearvipoBarna Ha peskoe
U3MEHEHWE  3MNEKTPOMArHUTHOrO  MOMsi  MpU  BKIYEHUU
(BbIKIOYEHUN) 3NEKTPOOLITOBLIX NPUOOPOB 3aMETHOM, SIPKON
BEepTUKanbHOM Monocoi. HeBO3MOXHOCTb — KpPYriioCyTOYHOM
perncTpauum MeTeopHbIX curHanos no nporpamme R_Meteor |,
3acTaBuna MeHsi 00OpaTuTbCs MO  COBETY MOCKOBCKOIO
paavoHabniogatens meteopoB A.PeoKTUCTOBa K mMporpamme
M_Analizer, pacnonoXXeHHon Ha canTedUHCKOro
paguomeTteopwmnka likka Yrjola:  http://www.sci.fi/l~OH5IY.
Mporpamma «A» npefHasHayeHa ANs CYETa BCEX METEOPHbIX
curHanos, a Bepcusa «B» cunTaetr Tonmbko Havbonee
WHTEHCUBHbIE CUTHambI, T.€. pagunosipkme meTeopsl. MNporpamma
M_Analizer 3anvcbiBaeT gaTy HabnogeHWn 1 YUCNO MEeTeopoB
B cpavin ¢ 10-MUHYTHBIM MHTEpBanom, a 3aTeM noyacosbiM. B
oTnunyne ot nporpammel R_Meteor aaHHyto nporpammy cnegyet
HacTpouTb. [na 3TOro npaBbiM MOM3yHKOM Heobxoaumo
YCTaHOBUTb SPKOCTb «Oeryliero cnektpa» TakuMm o6pasom,
4yTOObI GbiNa ene BuAHa ropu3oHTarbHas Morocka - Hecyluas
yactota. [lepemelias npaBbii MON3YHOK BAOMb  LUKasbl
HeobXxoaMMO «NPUBECTMY NOMOCKY HeCyLLen YacToTbl MPUMEPHO
B CEpeaMHy LUMPWHbI cnekTpa pagumodoHa. Ha BbileykazaHHOM
calTe nokasaHbl NMpUMepbl ayanoCNeKTPOB METEOPOB, KOTOPble
npeacTaBnsalT cobovi pa3HOLBETHbIE BePTUKallbHble YEPTOYKM
WUNM BbITSHYTble pOMBOBMAHbLIE 3HAYKW, WMHOr4A TOYKU Ha
nonoce Hecylew YactoTel. Kak n nporpammy R_Meteor s
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npoeepun M_Analizer Ha npeaMeT «CnbIWMMOCTU» CUrHana ¢
pagvonpuémHuka. Nocne NonoXuTenbLHoOro pesynerarta

FemuHna B Houb ¢ 14 Ha 15 pekabpsi 2002 r. nokasaHbl Ha
HpKecneayoLLeM PUCYHKE:!

PaguoHabnioneHust Femunung, 14/15.12.2002
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Hayan oOcCTaBNsATb KOMMbIOTEP BKIMHOYEHHBIM Ha HOYb C
3anyuieHHon  nporpamMmon, a 4YTOObl  C3KOHOMMUTb
ANEKTPO3HEPIMI0O U cbepeyb MOHWUTOP OT NpexaeBpeMeHHOro
BbIropaHus, A Bblkntoyan ero. [Mpu HabnogeHnsax 9 NpuMeHsn
NPUEMHMK «Sony» CO LUKANbHOW HACTPOWKOW 4acToThl,
MOCKOMNbKY  «4YWCMOBUK»  MNpuobpén no3xe. HabniogeHus
npoBoAuMn Ha Yactote npumepHo 105.5 MI'y. Utak, nporpamma
hvKcMpoBana B OCHOBHOM He Gonee 7 curHanoB B 4Yac. Bug
cnekTpa He 6bin yBEPEHHO NMOXOX Ha ayaAMOCMNeKTpbl METEOPOB,
M npegcTaBnsan cobon Genble TOYKM pasHOW WMHTEHCUMBHOCTW,
noYTN He BblAensioLmecs 3 obuero goHa. B Houb ¢ 16 Ha 17
Hos6ps ¢ 2.00 go 03.00 Genopycckoro BpemeHW Mporpamma
oTmeTuna 12 curHanos, xots ¢ 1.00 go 02.00 n ¢ 03.00 go
04.00 6bInO 3achukcMpoBaHO B ABa pa3a MeHbLUe CUrHarnos.
JlobonbITHO, 4YTO co3Be3aue JlbBa B ykasaHHbI WHTepBan
BPEMEHW MMENo as3nMyT, O4YeHb XOPOLIO COBMagaloLmni C
HanpaBneHWEM aHTeHHbl, Torga $ peLluusn, YTo nporpamma
dvkevpyeT JleoHnabl 1 ¢ 6onbLIMM MHTEPECOM CTan OXuaaTtb
HouM makcumyma JleoHua. YBbl, pesynbTaTtbl HabnwaeHun He
rokasanu mMakcMmyma - He Gornee 3 curHanoB B 4ac. Torga s
pelmn 3anyctuTb nporpaMmy ... 6e3 NpuémHMKa U KakoBO Xe
ObINo Moé yauBneHune, koraa s nonyymn ot 0 go 9 curHanos B
yac. Torga s Havan co3gaBaTb WCKYCCTBEHHbIE MOMEXW -
BKMOYan W BbIKMOYan CBeT B KOMHaTe, paboTtan Ha
KOMMblOTEPE M BO BCEX Crydasx Mporpamma pearumpoBana
MoMexu W, ckopee Bcero uMx cuutana. [omexu nosBnsioTcs B
BMOE BepTUKaNbHbIX LIBETHBIX MOMOCOK (He nyTaTb C MeTKamu
BpEMeHU Ha cnekTpe paguodoHa). Takum obpasom, s caenan
BbIBOZ, YTO MPUMEHsITb MNporpaMMy B YCMOBUSIX ropoaa
HEBO3MOXHO W NPeKpaTusl 9KCNEPUMEHTI.

Huskoe 4MCNO METEOpPHbIX CWUrHamoB 3acTaBUMO MeHS
HanaauTb HabnoaeHns B 10 kM 3a ropoaoMm, Ha gade. Bropas
pagvomeTeopHas cuctema (PMC-2) nepBoHavasnbHO
npeactaBnsana cobor AUMOMbHYH aHTEeHHY U3 ABYX MeAHbIX
Tpybok obuiein anuHon 1,7 M., AN HabnaeHUA Ha YacToTe
88 MIuU. AHTeHHy s copueHTMpoBan Ha ceBep. BebicoTa
aHTEeHHbl Hag 3emnén okono 2 M. [MpuéMHMK - marHutona
«SONY». nuHa kabens He 6onee 2,5 M. Beuepom, 14 nekabps
2002 r., nocne ycraHoBkn bPMC-2 S Hayan nepBble
HabnopeHus makcumyma l'emuHng B pagrvogmanasoHe. lNepsoe
npocnyLiMBaHue pagvodoHa 3a ropofoM MOBEPro B LUOK -
6OmMbLIOEe YMCIIO XOPOLUO CrbILLMMBIX My3blKanbHO-peYveBbIX
curHanoB. Torga s pewwn 3anucbiBaTb pagMollym  Ha
anktopoH  «SANYO», 4tobbl B JAanbHEMWeEM  CMNOKOWMHO
pacludpoBaTe OHOrpaMmbl M NPOBECTW MapannenbHble
BM3yarbHble HabnogeHus, NOCKOIbKY noropa
GnaronpusiTcTBOBana ToMmy. PesynbTaTbl MoOMX HabnoaeHuii

N - obwee uucno curHanos 3a 10 MuHYyT, nNpuxoasilieecs Ha
cepeavHy 10-muHyTHOro wuHTepBana. «OkHa» Ha rpaduke
uHTepBanbl HabniogeHwn meHbwe 10 MUHYT (S pewwn He
KCTPanonupoBaTb 4YMCIIEHHOCTb METEOPHbIX CWUrHamoB C
MEHbLLINX WHTepBanos BPEMEHM). Ha rpaduke
npocmaTpuBaeTcs obuee yBenuyeHne YNCMEHHOCTU
mMeTeopHbIx curHanos K 20.00 6enopycckoro Bpemenm (18.00 no
BCEMUPHOMY). BO3MOXHO, 3TO YyBenuMyeHne MeTeopHOW
aKTMBHOCTM CBS3aHO C MeTeopamu notoka 'emuHug. PagmaHt
eMMHMA BOCXOAMT Ha LUMPOTE MyHKTa HabnaeHus MpyMepHo
mexay 17 n 18.00 mectHoro BpemeHu, noatomy nocne 17.30 -
18.00 MOXHO OXMAaTb YBENUYEHUA METEOPHOM aKTUBHOCTM B
CeBEepHOM, CeBEepPO-BOCTOMHOM CeKTope Heba, 4To u oTpaxaet
rpaduk. Co3esane bnusHeubl KynbMUHMPYET NPUMEPHO nocne
MONyHO4YM, NO3TOMY, aHTEHHA, HanpaBneHHasi Ha ceBep (IOXHbIV
ceKkTop Heba 3aKpaHupyeTcs OOMOM) [AOMKHa «(UKCUpPOBaTb»
MEHbLUEE YMCNO METEOPHbIX CUrHanoB MeMUHMA, YTO Takke
XOpOLLO 3aMEeTHO Ha rpadmke. OOLwee uucno curHanos
MEeTeopoB B Houb ¢ 14/15.12.2002:

Wutepan UT N obw,.
14.25-15.11 22
15.13-16.00 28
16.10 - 16.57 64
16.58-17.45 58
17.52-18.39 66
18.43-19.30 66
19.31-20.19 39
20.18-20.29 12
20.46-21.20 47
21.24-2211 68
22.13-23.01 31

CymmapHoe HabniogatenbHoe Bpemsi cocTaBuno 7 4. 49
MUHYT. 3adukcupoBaH 501 My3blkanbHO-pe4eBOM CcuUrHan
METEOpOB, T.e. B CPeAHEM KaXaylo MUHYTY bukcupoBsarncs Mpc.
[nuTenbHOCTE  MpC OMpeAensnacb Mo 3NEKTPOHHbIM
Yacam npubnuautensHo. Jons curHanoe ¢ AnNUTenbHOCTbIO 3.5,
5, 7 cek. coctaBuna no 0.2 % v He 3ameTHa Ha rMcTorpamme.
Y106l MMETb BO3MOXHOCTb KOHTPONUPOBATb aKTUBHOCTb
rMaBHbIX METEOPHBIX MOTOKOB HA MPOTSKEHUM HOYW, S caenan
noBopayMBatoLLyocs aHTeHHy Ha 90°, Aalllyo BO3MOXHOCTb
(vKCMpOBaTb  CUrHambl METEOpPOB B  MPOTUBOMOSOXKHBIX
cekTopax Heba.
Ha HwxecnepytollemMm pUCyHKe MoOKasaHO pacnpefeneHne mpc
no ANUTENBHOCTAM (LUeHTparbHasi XEnTtasi NUHUS - peakuusi
nporpaMmbl Ha paboTy KoMnbloTEpa).
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OpHako, HabniofgeHus nokasanu Oonblioe YWUCHO UKTUBHBIX
My3blKarbHO-PEYEBbIX CUrHAMOB, CrbILUMMbIX HA BCEX «4UCTbIX»
yactotax. Takue curHanbl He SIBASIOTCA MPC METeopoB, a
BO3HMKAIOT BCMeAcTBME  WMHTepdepeHuMM paguvoBONH B
aTmocdepe 3emnu nocne 3akata (8o Bocxoga ConHua). CyTb
SIBNEHWS1 3aKMYaeTCs B CINOXEHUW 3MEKTPOMAarHUTHbIX BOSTH B
NMPOCTPaHCTBE: COMHEYHOE pPaavou3nyyeHue, pacrnpoCTpaHs-
emMoe Mo KacaTenbHOWM K NoBepxHOCT 3eMnu nocne (3axoga u
[0 BOoCxofa) BCTpeyaeT Ha CBOEM NyTWM PagvOBONHbI MHOMMX
paguocTaHumin. Ecnu  uHTepdepupylowme BOMHbI  MMEKOT
0OVHaKOBYHO ONVHY BOJHbI, TO WHTEHCUBHOCTb
pe3ynbTUPYIOLLIEro U3MNYyYeHUs 3aBUCUT OT caBura asbl Mexay
COOTBETCTBYIOLLMMU (INEKTPUYECKAMU N MarHUTHBIMU) MONSMU
COCTaBMALMX BOMH, T.€. pe3ynbTUpyloLne paguoBOriHbl Yxe
6ecnpensiTCTBEHHO HE YXOAAT B KOCMMUYECKOE NPOCTPAHCTBO, a
oTpaxalTcs B MoHocdepe Ha 3eMI0.

PUKTVBHBIN MPC NErko pacrno3HaTtb: He HabngaeTcst peskoro
YCUMEHUS  MHTEHCMBHOCTM  CWUrHamna, a WHTEHCUBHOCTb
MeANeHHO HapacTaeT, 3aTeM Takke MeASIEHHO yMeHbLuaTCs.
O6bI4HO cnabble MpC MeTeOpOoB, Cyast Mo MOUM HabnoaeHnaMm,
UMEIT NpoJoIXUTENBHOCTL He Gonee 1,5-2 cek., B OCHOBHOM
0,3-1 cek., Torga kak NPOAOIPKUTENBHOCTL CrabbiX (PUKTUBHBIX
MpC MoxeT gocTturatb 6onee 10-15 cekyHn. MHe posogunoch
cnblwaTth (PUKTUBHbIE OYEHb MOLLHbIE MPC Ha MPOTSHKEHUU
MOYTU NONMUHYTbI. IHTEHCMBHOCTb M YacToTa OMKTUBHBIX MPC,
Nno-BUAUMOMY, 3aBUCHT U OT BbICOTbI @HTEHHbI, 8 MOXET ObITb U
OT «BbICOTbI COMHLa NoJ ropusoHTOM».

PaclwudpoBbiBaTh hoHOrpamMmbl C «METEOPHOW MY3bIKOA»
XOTb W WHTEPECHO (HWKOrda He 3Haellb CurHanm KakoWn
ONUTENBHOCTM U MOLLHOCTM  YCNbIWULL), HO  AOBOJIbHO
yTOMUTENBHO. A HEnb3s N Kak-HMbyab aBTOMaTU3NpoBaTh Cel
npouecc? Torga s pewwn MOAKMIOYUTE K  KOMMbIOTEPY
OVKTOPOH M 3anycTuTb Kakyk-nvbo nporpamMMy AeTeKuuu,
Hanpumep, R_Meteor. Ha pucyHke BHW3y CTpaHuLpbl Noka3aHo

PacnpegneneHne  Mpc ~ MeTeopoB,  COCTaBIiEHHOe MO
paclumdpoBaHHoii ¢oHorpamme HabnogeHnn 08.12.2002 ¢
05.44 6enopycckoro BpeMeH!.

CpaBHeHve paclumMgpoBaHHON oHorpaMMbl U ayamocnekTpa
(hoHOrpamMmHOro paguollyma rokasarno HU3KYHO
YyBCTBUTENLHOCTb NporpamMmbl R_Meteor npu pacnosHaBaHuu
CWUrHanoB CpefgHerl WHTEHCMBHOCTM, a cnabble curHanbl
nporpaMma He pacrno3sHarna. BeposTHble NpuYmnHbI:

B exauecTBeHHas 3anuck Ha OVKTODOH BOOOLLE;

B Hu3kuit ypoBeHb BXOASILLETO CUTHaNa Ha 3BYKOBYIO KapTy
KOMMbIOTEPA;

B peanbHasi HU3Kas «UYBCTBUTENBHOCTbY MPOTPAMMBI.

OTmedy, 4TO Mpu TakoMm crnocobe o6paboTkn oHorpamm
paavoLLyMOB MporpaMma He pasnuyaeT My3blKarbHO-peyeBoro
curHana wmeteopa M (OUKTUBHOIO MpPC, MOJyYEHHOTO B
pe3ynbTaTe UHTepdepeHLUM pagnoBosH B atmocdepe.

MogkniounB  KoMnbloTepHble konoHkn (SPK 202 ¢ yactoTton
Bocnpomu3BegeHus 70 Mu- 18 KIu) k AMKTOOHY, a Bbixog C
KONOHOK, MOA HaylWHWKW COedVMHMB C BXOAOM Ha 3BYKOBYIO
KapTy KOMMblOTEpa, S YBEMUYWUI FPOMKOCTb HayLUHUKOB [0
MakcuMyMa W Mony4un A0BOJIbHO MHTEHCUBHBIN, SPKUIA CNEKTP
paavollymMa, KOTOPbIA MPULLMOCh YMeHbLlaTk nporpaMmHo. B
pe3ynbTate NodoGHOro 3KCMEPUMEHTa MNporpaMMa CHOBa He
pacnosHana criabble curHansl. S cunTaro, Y4To Npu 3anucu
paguogoHa Ha ayauokacceTy HeobXxoaumo KCnonb3oBaTb
YyBCTBUTENbHbIN ~ MWKPOHOH, @ T[POMKOCTb  MPUEMHMKA
YCT@HOBUTb Ha «MakCUMyM». AHanOrMyHble 3KCMEPUMEHTbI £l
nposén ¢ nporpammon M_Analizer, koTopas Takke He
pacno3Haét crabble curHanbl. OpHako, yaanock HagéxHo
onpefenuTb BUA ayauocnekTpa METEOPHbIX CUrHanoB (Ha
PVICYHKE MNOANMCaHbl MOMEHTbI MPONéTa pagMoMeTeopoB MO
6enopycckomy BpeMEHW.

JTiobonbITHO, YTO MporpaMma «He pacro3Hana» YETKUiA
MOLLHBIA CUrHan AnuTenbHOCTbi okono 4 cek. B 05.48, Tak
XOpOLIO ChbIWMMbIA  NpU  pacwudgpoBke dOHOrpamMmmbl  C
MCMOb30BaHNEM KOMMbIOTEPHBIX KOJIOHOK, HE «PEXYLLUX CIyX»
B OTMMYME OT MpOCMyLMBaHUS POHOrpaMM Ha AWKTOOHE.
Bo3aMoOXHO, 4TO nporpaMMa XOpoLIO OKa3blBAeT CMeKTp
CUIHarNoB  METEOPOB, HO  HEMpaBUIIbHO  CYWTaeT  UX
yncneHHocTb. MNpaBunbHasa 3anucb YMcna CUrHarioB MeTeopos,
no-BUAUMOMY, 3aBUCUT OT KayecTBa POHOrpaMmbl.

Mpn pacwwudpoBke ¢oHOrpaMm He CTOUT CcTapaTbCH
ycnbllwaTh Kak MOXHO Oorblle CUrHanoB - Haf4o 3anucbiBaTb B
XKypHan HabnioaeHWn TO, YTO CrbIWHO, @ COMHUTEMbHbIE
curHansi nomevars, onucbIBas nx 0cobeHHOCTH.
HexenartenbHo, Takke, N3MEHSATb TPOMKOCTb BOCMPOU3BEAEHUS
ONst pasHbIX WHTEpBanoB MNPOCyLUIMBAEMON (HOHOrpaMMmbl.
Jlyywe Bce ayamokacceTbl MpocnyLiMBaTh NpU  ONpeaenéHHOM
cpefHeM YpOBHE TPOMKOCTW, MOCKOMbKY, KaKk MHe KaxeTcs,
CyLleCTBYeT HeKkoTopasi 3aBUCUMOCTb  MeXay YPOBHEM
BOCMNpou3BeAeHUsT (POHOrpaMMbl U YMCNEHHOCTBIO METEOPOB:
NpyY HU3KOM YPOBHE FPOMKOCTW BEPOATHOCTb YCrbilaTb cnabbii
CUrHanm yMeHbLUaeTcsi, a npyu [OCTaTOYHO BbLICOKOM YpPOBHE
BOCMNpPOU3BEAEHUS CYyLLECTBYET BEPOSITHOCTb WHTeprpeTauuu

PacnpeperneHue gnutenbHOCTEN MPC METEOpPOB
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Kak  UKTMBHBIX ~ MpC,  BO3HMKaKOLWMX B  pesynbTarte
UHTepdepeHLMn PagmoBOmH, TaK W CRYXOBbIX ransoumHauui
mpc, BO3HVKaOLLNX BCrneacTaune ncmxousnyecknx
0cobeHHOCTEN BOCNPUATUS, Tak U peanbHbIMU, O4eHb crabbiMu
MpC, HO HeyBEepEeHHO KnaccuduumposaHHbIMU. [1o-Bnanmomy,
OMbITHBI  paguoHabniogaTenbs nNUb B PEAKMX  Cryyasx
COMHEBaeTCsi B YCnblllaHHOM Mpc MeTeopa. OTmedy, 4TO
nepen NOSBNEHWEM MOLLHbIX U CPedHEeN WHTEHCUBHOCTU MPC
MeTeopoB MNOYTW Bcerga Habniopgaetcsa Ha [ONU CeKyHAbl
KOPOTKUM LUEMYOK, 3aTem - 3aTulibe pagnmodoHa W TONbKO
3ateM crnegyeT pes3kui NoAbEM WMHTEHCUBHOCTWM curHana. Y
cnabblXx CcuUrHamoB TakoW OCOBGEHHOCTU MpPaKTUYECKU He
HabntogaeTcs, NoaToMmy knaccuduumpoBaTb crnabble curHanbl
nopown 3aTpyaHuTenbHo. PasymeeTtcs, BCE BbilleckadaHHOe
cnpaBennveo v Ans HabnoaeHui B NpsiMom admpe.

B no6uTtenbckoli METEOPHOM paanoacTpoHOMMU CYLLLECTBYHOT,
KaK MHe KaxeTcs cnegylowne mMeToabl HabnogeHui:

B npocnywmBsatne paavodoHa 1 PUKCALMS YCTbILIAHHOMO Ha
Gymare;

B 3anuck pagvoluyma Ha MarHUTOMOHHYIO NEHTY;

B pervctpaunst My3bikanbHO-peYeBbIX CUrHaNoB Ha Gymare ¢
MOMOLLbIO cCamonucLa;

| 3anncb pagmollyma Ha KOMMNbHTEpP;

B busyanbHbIl  KOHTPONL — AYAMOCNEKTPOR  METEOPOB MO
KOMMNbIOTEPHON NporpamMe, He npedycMaTpuBalolen 3anuchb
pe3ynbTaToB HabnoaeHwn B pann(bl);

B asromatnueckast peructpauusi U pacrosHaBaHUe CUrHarnoB
MEeTeopoB C NoMoLLb OBM;

| paanonokauna MmeTeopos;

Lenu paguoHabniogeHuii METEOPOB MOryT ObITb criedytoLume:

] HabnogeHve MaKCMMYMOB MaBHbIX METEOPHbIX NOTOKOB C
uenbo onpegeneHna MoMeHTa (VIHTepBaJ'Ia) MakcumarnbHow
AKTUBHOCTW, YPOBHA MaKkcuMarnbHOW aKTUBHOCTY;

B perynsipHble HaGNIOAEHUS PafNOMETEOPHON aKTUBHOCTM
crnopaguyeckoro oHa C Uenbio YCTaHOBMEHUS CYTOMHOW U
CE30HHOW VX BapuaLuuii;

B perynsipHble naTpynbHble HaBMIOAEHUS PaaMOMETEOPHOV
aKTUBHOCTM  (MOHUTOPWHT) C LEMbio MOUCKa BO3MOXHOW
HenpeackasyeMon aKTUBHOCTU Kak M3BECTHOro, Tak M HOBOTO
MEeTeopHOro NnoToka (accoumauum);

| vpperynsipHble  naTpynbHble HabrniogeHus  n3bpaHHbIX
cekTopoB Heba, B KOTOPbIX OXuaaeTcs BCMbILLEYHas
aKTUBHOCTb;

Mpn perynspHbIX paguMoHabniogeHUsX MeTeopoB METOAOM
3anucu paguoLlyma Ha MarHWTHYH NeHTY BO3HMKaeT npobnema
HaKoMneHus pes3ynbTaToB HaGMOAEHUA, MOCKOMNbKY Kaxkaas
doHOrpamMma  3anucet MpC  SABNSIeTCA  OOKYMEHTOM, TO
BO3HMKaeT npobrnema coxpaHeHnss Gombworo obbema
uHdopmauumm, Tpebyrowas 6onblumx UHaHCOBLIX 3aTpaT Ans
npuobpeTeHns marHuToHocutenen. Mpu goctaTtodHo GonbLIOM
obbemMe [aHHbIX, Habnpatenb CTOMKHETCA € npobnemon
nMMuTa BpeMeHW Ansi nepeHoca WHgopMaumu ¢ ayamokacceT
Ha E&cTkui auck komnbloTepa nubo auckm CD-R ,CD-RW. lMpu
06paboTke HabMAEHWA HEMOHATHO Kak MpUBOAUTL Bce
OaHHble K HEKOMY CTaHaapTy, Hanogobue 3eHUTHbIX YacoBbIX
yucen MeTeOopoB Mpu  Bu3yanbHbIX HabMnaeHUsx, Bedb
HeobXxoOMMO, KaK MHe KaXeTCsi, Y4uTbiBaTb HanpaBiiEHHOCTb,
YYBCTBUTENBLHOCTb AHTEHHbI, BbLICOTY pajuaHTa M3y4yaemoro
rnoToka. TeopeTuyecku, Npu HaGMNOAEHUsIX FMaBHOroO MoToka
MOXeT MPOU3ONTU pe3kasi akTVMBM3auus Kakoro-nnbo manoro
rnoToka M onpefenuTb BCrbIeYHash akTUBHOCTb Kakoro noTtoka
Habnopaetcs, OyaeT HEBO3MOXHO, MpU  YCIOBUK, €cnu
paguaHTbl  MOTOKOB  HaxodaTcs Ha  GnmMskom  yrmoBoMm
pPacCTOsHUN.

Kak xe odopmnsaTe paavoHabniogeHuss meTteopos? A
UCMonb3ylo crneayoLlyo popmy:
[arta: (3anucbiBaeTca AeHb, Mecsl, rog HabniopeHuwin. Ecnm
HabnoaeHUst BeOyTCs C Bevepa M 3a MoSIHOYb, TO yKasblBaeTcs
[OBOViHas aaTa, Hanpumvep 15/16)
Ha6bnwpartens: ( ®.1.0. HabnogaTens)
MyHKT HabnropeHun: (YkasbiBaeTcsa Ha3BaHuWe MyHKTa
HabnogeHun, cTpaHa, reorpadmMyeckue Ko -
OpAMHaTLI, BbICOTa HaZ YPOBHEM MOpSi)

MpuémHuk: (YkasbiBaeTcs MoOAenb NPUEMHUKA, MOXEeT ObiTb
HeKoTOopble ero xapakTepucTyKm. )

AHTeHHa: (OTMevyaeTcs TUM aHTEHHbl, YyKa3blBalOTCA eé
HanpaBneHHOCTb, MOXHO ykasaTb €€ XxapakTepUCTUKK, BbICOTY
Hap 3eMnén)

KomnbroTtep: (ecnun ncnonbayetcs)

MeTop HaGnoaeHun:

Lenb HaGnoaeHun:

VuTepsars! Habniog. YacroTa Yucno Hanpaen.
HabnogeHnin, UT Bpems, t My CUTHANOB | aHTEHHbI

LY. M-..4...M .Y

Beero: ...

MomeHT N1 | [Onur. N2 Onur. N3 Onur.
mpc, UT CeK. CeK. CEK. Mpum.

BbiBOAbI, KOMMEHTapuUu W 3akrnio4eHne o6 aKTMBHOCTM
MeTeopHOro paguodoHa:

N1, N2, N3 - yncneHHoCTb MOLLUHbIX, CpeaHWX W CUrHanoB
cnabon WHTEHCMBHOCTM, T.e. ene crbiwuMbix. OTMmedy, 4TO
pasfeneHne MeTeopoB Mo KaTeropusiM MHTEHCUBHOCTU CUrHana
OYeHb CYyObEKTUBHO " MOXeT 3aBuceTb oT
NCcUXoU3NONOrMyecknx ocobeHHOCTEN YenoBeka, a Takke ero
COCTOSHMS B AaHHbIn  MOMeHT. Bo Bpemsa nepsbix
pagvoHabniogeHni MeTeopoB s npocnywyean pagvodoH Ha
NPOTSHKEHUM NpUMEepHO 2-3 4acoB, OTMevasi B KOHUe 3-x
4YacoBOrO MWHTepBana Kakue-TO KaXyliuecs CurHansl Ha
npegene BOCMPUATUSA, T.e. YCTaBlUMWA Habnogaten MoOXeT
3a4acTylo BblAaBaTb Xenaemoe 3a Ae/iCTBUTENbHOE, NMo3ToMY,
B KOHLIe KaXgoro yaca HabnogeHun xenartensHo genatb 10-15
MWHYTHbIE MepepbiBbl KaKk MNpu  BU3yanbHbIX HaGNOAEHNSX
MeTeopoB. [NMTenbHOCTb  My3blKanbHO-PEeYeBbIX CUrHamnoB
MeTeopoB onpefensietcs npuUOMM3NTENbHO UMM TOYHO B
3aBMCMMOCTU OT MeToAa HabNAEeHNN.

Mpeunmyuiectso paavoHabnoaeHuii nepeg  Apyrmmu
HabmogatenbHelMM ~ MeTogamMum  COCTOMT B TOM,  4TO
HabntogeHns BeayTcs B Miobyto norogy, HeB3Vpasi Ha CHer unu
noxab. O6bIYHO € KOHLA OKTS6pst No dpeBparnb - Ha4yano mapta
Ha HalmxX LMpoTax YyCTaHaBnMBaeTCs nacMmypHas noroga ¢
HeBOomMbLUMM YACNIOM SACHBIX HOYEN, MO3TOMY pagvoHabnoaeHNs
- ©VHCTBEHHasi BO3MOXHOCTb Y3HAaTb YTO >X& MPOWCXOAMUT Ha
meTeopHoM Hebe. Hepoctatok papuoHabniogeHui nepea,
Hanpumep, BU3yanbHbIMWM HabMIOAEHNAMW COCTOUT B TOM, YTO
TepsieTCA HenocpeACTBEHHbIN KOHTAKT Habnogatens ¢ Hebow,
T.e. MCYe3aeT Hekas poMaHTVKa HabniogeHWn, HEeBO3MOXHO,
Hanmpumep, MONy4YuTb KOOPAWHATBI pagnaHTa MeTEeOopHOro
noToka, W3y4nTb €ro CMelleHune, onpeaennuTb CTPYKTYpY
paguaHta u T1.4. BO3MOXHO, MMeeT cCMbICn NPOBOAUTHL
napannenbHble Bu3yallbHble W  pagvoHabniofeHns, 4Tobbl
BbIBECTM  HEKyl0 LuKany paguosipkocTM  MeTeopoB MO
ONUTENbHOCTM MPC U €ro MHTEHCMBHOCTU B CPaBHEHWU C
BU3YyanbHbIMW AaHHBIMU.

HabniogeHnsi meTeopoB B pagvoamanasoHe npefoctaBnsieT
Habmogatenam Gonbluoe mMone  AeATeNnbHOCTW,  OAHAaKoO,
HabnopgeHus «ana cebsi», noxanyn, He MMEKT  HayyHoW
BaXKHOCTMH, MOCKONMbKY ~ HEe  CTaHOBSITCA  [OCTOSIHUEM
npodpeccroHanos. HabnogeHss MeTeopos B paavoananasoHe
MOXHO BbiCbINaTb B pagvokomuccuio  MexayHapoaHown
MeTteopHou OpraHunzauuu: radio@imo.net
[aHHble MHOrMX pagnoHabniogaTenei Mupa o Xofe akTMBHOCTW
TOrO MM WHOTO [f1aBHOTO METEOPHOro MNOoTOoKa OnepaTuMBHO
nyGnukytoTCs Ha caiTe SINOHCKOM paMOMETEOpHON CeTu:
http://homepage2.nifty.com/~baron/radio.htm

Kak ykasan M. bowar B CBOel cTaTbe «3KCMepVMEHTbI Mo
BblpaboTke  cTaHOapToB npoBeaeHus! " 06paboTku
paauoHabnioAeHUn METEOPOB ELLE NMPOAOIIKAKTCS, U Bbl TOXE
MOXeTe NPUHATL B HUX ydacTuel»

HeaH Cepeel, seriv@rambler.ru
Adpec: 222310, yn.Mupa 40 -2, e.MonodeyHo, benapycb
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BcenenHas |

Hawa Manaktuka -

38e3HLIA AOM, B KOTOPOM
MBI XuBem

MneuHbii MyTb Ha 3eMHOM Hebe. ABTop: Huoknait CTapyeHko
(Yvnn, Na ®poHTepa, Ankoc). Ycnoeus cbeMku: MeHTtake K104
+ MeHTakc 21/3.2 + EQ5, NCO 800, 4, 6x4 MuH. (doTo C
dopyma http://www.astronomy.ru/)

Korma sicHOM TeMHOW HOYbIO MBI BCMAaTpUBaeMCsS B
Oeckpaitane mpocTtopel BcenenHo#, Hamemy B30py
MpeacTaeT MHpokas Oerecas Imoiioca, IMepeceKaromas
3Be3gHOe HEOo. JlpeBHHME Tpekw, HaOmomas HeOO,
CPaBHUBAJIA 3Ty IOJIOCY C MPOJHBIIUMCS MOJOKOM U
MMO3TOMY Ha3BaJM €¢ «TajaKChac», 4YTO 3HAYHT
MOJIOYHBIN, MJICYHBIA. DTO Ha3BaHHUE U JIETJIIO B OCHOBY
TEepMHHA «rajakTuka» - Mueunsiii [Iyts. OcobeHHO
XOpOIIO BHJCH MIICUHBIH NTYTh OCCHHUMH HOYaMH,
KOTJIa OH TIepeceKaeT 3eHUT U IenuT Hebo nomonaM. OH
BUIACH Ha HeOocBome 000MX momymapuii 3emid,
omosiceBasi HEOOCBOI MO KpPyTy, HO, KOHEYHO, OJHUM
B3TJBIIOM € 3eMJIM MOXXHO OKHHYTH TOJIBKO TOJOBHHY
STOr0 KOJBIIa — OCTajbHAsg YacTh CKPBIBACTCS IO
TOPHU30HTOM.

MneuHbii Myt Hag ropmaoHTom. ®oTo: Jim Misti

ITonoca Mueynoro IlyTu nmpoXoAUT TO CO3BE3AMSIM:
Bosunuero, Ilepces, Kaccuwomewn, Smepunpr, Lledes,
Jlebens, Jlucwukum, Crpensi, Opna, Ilura, 3men,
3meenocua, Crpenbia, Cxopmnuona, JKepTBeHHHKa,
Hayronsuuxa, Bonka, IOxnoro  TpeyronbHuka,
Hupxyns, LlenraBpa, Myxu, FOxuoro Kpecra, Kuns,
ITapycoB, Kopmer  Kommnaca, bosemoro Ilca,

: Enunopora, Manoro
ITlca, OpuoHa,
bmmsuennoB u Tenbia.
Kak Bugum, 3TO0T Kpyr
BKJIFOYAaEeT B celst
3HAYUTENBHO  OOJBIIC
CO3BE3UH, YeM 30/1aK,
T.K. Tojoca MiedHoro
IIytu JIOCTaTO4YHO
mwupokas.  Hambonee
mupox Mneunsiii ITyTs
B co3pe3anu CTpernblia.
Hmenno B co3Be3gun

Crpenpia  HaXOTUTCA
ueHTp l'anaktuku. Eciu
TTOCMOTPETH Ha
Mneunsiit  Ilyte B
TEJIECKOII, TO
CTaHOBHUTCSA SICHO, 4YTO
OH COCTOHT 3
MHOKECTBa cla0bIX

3Be3/, CIUBAIOIUXCA B OJHO  Lenoe Ui
HEBOOPY)KEHHOTO Tla3a. YTo ke MpeacTaBiseT U3 cels
Mneunsiit  Ilyre B mpocropax — Bceenenmnoii?

Mnineunslii Ilyte — 3TO 3Be3gHas cuctema, B
KOTOPOH MBI XHBEM. MBI XHBEM Ha IUTaHETEe 3eMIId,
KoTopast obpamaercs Bokpyr Connma, a Conrne, B
CBOIO oOuepenp, oOpammaeTcss BOKpPYr IIEHTpa JTOH
3Be3gHOM cucrtemsl. Hama Tanmaktuka HaceneHa
MUJUTHApAaMH 3Be€37, KOTOPbIC KHUBYT M YMHPAIOT, Tak
ke, KaK U JIFOAH, HO JKU3Hb UX COCTaBJII€T MIJLIHOHBI U
MUIIHApAbl JeT. M3 OoCTaTkoB 3Be3[ MNOSBIAIOTCA
TYMaHHOCTH, B KOTOPBIX OTISITh 3apOXKJA0TCS 3BE3[BL. . .
Bokpyr omHoit u3 Takmx 3Be3x (Comnma) B 26000
CBETOBBIX ToJax OT LEHTpa ['alakTMKM ¥ BO3HHKIA
pasyMHas KU3Hb, KOTOpast MOXKET HaOJI0OAaTh U U3y4aTh
OKPYXKaIOINH MUpP, U3MEHEHHSI BHYTPH MIIEUHOTO IyTH
¥ 3a ero mpenenamu. 3a nmociaexanue 20 JeT acTpOHOMHS
cienana OOJNBIION IIar BIEpen, HCIOIb3Ys CaMble
COBPEMEHHBIE  TEXHOJIOTMM AN  MCCIEJOBaHUI

lamakTtuku B paauo, I/IH(i)paKpaCHOM, OIITHYCCKOM,
PEHTTCHOBCKOM U APYIrUX AWarnasoHax.

MneuHbin MyTb, CHATLINM B pasHbIX AManasoHax cnekTpa

OTH WcclenoBaHWS IO3BOJIIM HAM TJIyO)ke MOHATH
ctpoeHue u odBomouuto [amaktuku. Yto ke
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OpeaAcCTaBIACT U3 cebs  mai 3Be3[[HI:II>i J0M 11O
COBPCMCHHBIM HpeZ[CTaBJ'IGHI/IFIM?

Aips
Ctpoenune MneyHoro lMyTtu.

Maieunslii [1yTh - orpoMHas, TpaBUTALlMOHHO CBSI3aHHAsS

cuctema, coxepkamas okosio 200 MWIIHApAOB 3BE3J

(M3 KOTOPHIX UMb 2 MWILIHApJa 3Be3] IOCTYITHO

HAOJIOACHUSAM), THICSYM THUTAHTCKUX OOJAaKoB rasa u

MbUTH, CKOIUJIEHUH © TyMaHHocTed. Muieunsiii IlyTh

CXKAT B INIOCKOCTH ¥ B MPOQUIIH TOX0K HA «ICTAIOIIYIO

Tapenky». [1o TeoMEeTpHYECKUM COOOpaKEHUSIM HAIIl

3BE3/IHBIA OCTPOB COCTOUT U3 TPEX OCHOBHBIX YaCTCH:

1.llentpanpHas vacte [amaktuku (s1po), KoTOpas
COCTOHWT M3 MHJUTHAPJIOB CTAPBIX 3BE3;

2. OTHOCHUTENBHO TOHKHI IUCK M3 3BE3[, ra3a W NBLUIN
nuametpoM 100000 CBETOBBIX JIET W TOJIIMHON
HECKOJIBKO THICSY CBETOBBIX JIET;

3. Cdepuueckoe rajo (kopoHa), cojepxariee
KapJIMKOBBIE  TAJaKTHKH,  IIapOBBIE  3BE3/HBIC
CKOIUICHHS, OTHCNbHBIC 3BE3[bI, TPYIIBl 3BE3I U
ropsiauii ras.

Mneunbii MyTs. Bua «cBoky».

Kpome »storo, l'amakTuka cOAEpKUT TEMHYIO
MaTepuio, KOTOPOW Tropa3no Oojbllle, YeM BCETro
BHIMMOTO BEIIECTBA BO BCEX AMana3oHax. | ajakTHka
Bpamiaercs, HO HE paBHOMEpHO BceM auckoM. C
MpUOMIKEHHEM K IICHTPY JTa CKOPOCTh pacTeT.
ConHedHasi cucTeMa JenaeT O0OpOT BOKPYT IIEHTpa
Tl'anakTuku 3a 220 MHIZIHOHOB JIET.

Hentp Haiei 3BE3JIHOM CHCTEMBI
MpeacTaBIsieT Cco0OW OUYeHb MACCHUBHYIO 00JacTh
JUAMETPOM B HECKOJIBKO CBETOBBIX JIET. ACTPOHOMBI
CUHMTAIOT, YTO B IEHTPe [aJakKTUKU HAXOJUTCS
CylepMacCUBHAsl 4epHas JbIpa Maccodl 3 MIJUTHOHA
Connn. B uH(bpakpacHOM nuamazoHe sapo [amaktuku
aCHUMMETPHYHO, T.€. CEBEpPHOEC TONyIIapue sapa
OoJpIlie, YeM IOKHOE. DTa acUMMETPHSI OOBSICHIETCS
MOJIOCOM M3 CTapbhIX YIJEPORHBIX 3BE3J BO3PAcCTOM 2
MUJJIHap/a JieT B HalpaBlIeHNH meHTpa ["amakTuku mo
Tydy  3peHUs.
Ota rnojoca
HUMEET pa3Mephl
15000 cBeToBBIX
JeT B JIUHY U
5000 ymer B
mupuny. Ho st
pa3mepsl
OCTalOTCSl  TIOJ
COMHEHHEM.

Mexny nentpoM ['alakTuku U CriUpajIbHBIMU
pykaBamMu (BETBSIMH) HaXOIUTCS Ta30BOE KOJBIO. DTO
KOJIBIIO TIPEJICTaBIsIeT M3 ceOs CMech Ta3a W IIBLIW,
CWIFHO W3JIYYAIOMIYI0 B pagno © HHPPAKPACHOM
muamnazoHe. lllupuHa KOJNBLIA COCTAaBISET OKOJO 6
TBHICSIY CBETOBBIX JieT. PacnosnoxxeHno oHo Mexay 10000
n 16000 cBeTOBBIX JET OT LEHTpa CHCTEMBI. ['a3oBoe
KOJIBIIO COJEPIKUT MUJUTHAPIBI COTHEYHBIX MAcC ras3a u
MBLTH u SABIISICTCA MECTOM aKTUBHOTO
3BE€3/1000pa30BaHUS.

O6nacTb 3Be30006pa3oBaHus.

W3ydenue 3TOro KOIbLIA MPOBOIHIOCH IIO
o0jakaM Tra3a W TMBUIM, HAXOIAIIMXCS BIOJb JIyda
3peHHs, W IO3TOMY IaHHBIE O PACCTOSHUU IO HETO
BBI3BIBAIOT  COMHeHMs. Jemo B ToMm,  UTO
paauou3MepeHuUs MPOBOJATCS  TO U3ITYICHUIO
BOJZIOPOJIa, KOTOPBHIA OJUHAKOBO CBETHTCS Ha OJVKHEH
1 nanbHer yact o0bekTa. OHN YUEHbBIE CUMTAIOT, UTO
3TO KOJIBIIO SIBJISICTCS HE KOJIBIIOM, a
CTPYIITUPOBABIIUMICS CHHpAISIMU. Jlpyrue ydeHbIe
HACTaWBaIOT Ha CYIIECTBOBAaHUM OTOTO  KOJBIIA.
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HccrnenoBanust qpyrux rajakTUK HE JANO TepeBeca HU
Ui omHOW W3 JTHX runote3d. OIHAKO, MOCICIHHE
HCCIICIOBAHUS PAJMOIMUCCHU aTOMApHOTO BOAOPOJA C
MPUMEHCHHE SKPAHUPOBAHUS OJU3JICKAIUX 00JacTeH,
MOXO0XeE, JaeT OCHOBAHWS IJI CYIICCTBOBAHUS ITOTO
ra30BOTO KOJbIIA.

3a Ta30BBIM KOJBIIOM HAXOISATCS CHUpAIbHBIC
pykaBa (BETBH) TallaKTUKH. ACTPOHOMBI yOSIHIIUCH B
CYIIECTBOBAaHUH CIHPATBHBIX PYKaBOB ITIOJIBEKAa Hazal
0 TOMY >K€ HW3IYYCHHIO aTOMapHOTO BOAOPOAa Ha
BoiHe 21 canTuMmeTp. M3ydeHne crimpaibHBIX PYKaBOB
BBI3BIBACT OIPEICIICHHBIC TPYIHOCTH, T.K. YUYCHBIC
MBITAIOTCS CO3MIaTh BHEIMHUI 00pa3 ["anakTuku, uzydas
ee W3HYTpW, 4YTO COBCEM Hemnpocto. TpyaHOCTH
MOMOOHBIX  WCCICAOBAHWI €me W B TOM, 4YTO
MOJICKYJISIPHBIA Ta3 B CIHpAAX pachpelelicH He
PaBHOMEpHO, K TOMY € ra3 He BCeria IOAYHHIETCS
BpameHH0 [aJakTHKM ¥ BHOCHT B HW3MEPEHUS
MOTPEITHOCTH. DTO MPUBOIUT K HEONPEAEICHHOCTSIM B
pe3yJibTaTax HaOJIOIEHUH.

la3onbinesas TYMaHHOCTb B opMOHe.

Tem He MeHee, HaOMIOAasT CKOIUICHUS 3BE3J H
MBUICBBIC TYMAaHHOCTH B ['alakTHKe, YICHBIC TPUIILTH K
BBIBOAY, 4TO Mueunsiii IlyTb cocTOMT uyeTbIpex
OCHOBHBIX CITUPAJbHBIX PYKAaBOB. DTH BETBU HCXOISAT
OT Ta30BOTO KOJIbIIA M PACXOIATCS OT HETO IMOJ yIiIoM
20 rpamycoB. [TonTBepxaeHHE 3TOMY OBLTO MOJIYYCHO
HaOJNIONEHUSMH TyJbCAapOB B Pa3HBIX  00OJacCTIX
lanaktuku. Ilo perucTpanuu W3JIydeHUs MyJIbCAPOB
MOJKHO ONPEHETNTh CKOIUIGHHS Macc DSJIEKTPOHOB,
KOTOpBIE €CTECTBEHHBIM 00pa3oM CKAaIUIMBAIOTCS B
CITUPATBLHBIX pyKaBax. Otn HAOIIOICHUS
MOJITBEPKIAIOT CYIIIECTBOBAHUE UMCHHO 4 CITUPATBHBIX
pykaBoB. ['om Haszam paguoacTpOHOMBI OOHAPYKUIH
elIe OJUH CHHUPATBHBIA PYKaB, OYCHb OTAAICHHBIA OT
neHTpa Mieunoro ITyTH, HO ocTaeTCs IOJ COMHCHHEM,

HOBBIH JIN 3TO pYKaB WM TNPOAOJDKEHHE OJHOTO H3
CYILIECTBYIOIINX.

Bremnne  rpaHunbel  gucka  [anakTHKH
NIPEACTAaBISIIOT cOOOH CIIOW aToMapHOTro BOJOPOJA,
KOTOpBII pacmpocTpaHsieTcs Ha paccrosHue 15000
CBETOBBIX JIET OT KpaiHWX cIupaleil Ha nepudepuu.
Oror cimoit Tomme B 10 pa3, 4emM B IMEHTPaIbHBIX
0o0nacTsaXx, HO BO CTOJBKO K€ pa3 MEHee IUIOTHBIM.
XapakTepHO, 4TO Kpasi 3TOTO CJIOA M30THYTHI B PA3HBIX
HampaBICHUSX HAa PasHBIX Kpasgx [JHUcKa. OTo
OOBSACHSETCSI ~ BIMSHHEM  CIyTHHKOB | 'aJakTUKH
(xapmukoBod ranaktuku B Crpenplie u apyrux). Ha
oKkpanHax ['alakTHKM OOHapY)XEHBI TaK K€ IUIOTHBIC
oOnacTu raza pazMepaMH HECKOJIBKO THICSY CBETOBBIX
ner, temmeparypoir 10000 rpamycoB u maccoit 10
MUIITHOHOB CoJHIIL.

Bug LLIapOBOro 38€34HOr0 CKOMNJ1eHn4.

Kopona TI'amakTuku COAEpPKUT  IIapOBbIE
CKOTJICHUS W KapiukoBble TamakTuku (bompmoe u
Maioe MarennaHoBBI 00JIaka U IPYyTHE).

B ramaktudeckoii KOpOHE OOHAPYKCHBI
OTHEeJbHBIE 3Be3[bl U Tpynmbl 3Be3n. Hekoropele u3
9TUX TPynn  B3aUMOJACHMCTBYIOT C  IIAPOBBIMHU
CKOIUICHUSIMM M KapjMKOBBIMHM TajlakTUKaMu. Panee
MIPEIoIaragock, 9To KopoHa ["amakTHky o0pazoBayiach
panbIlie camoi ["alakTHKH, HO TeTeph ydeHbIe OOJIbIIIe
CKJIOHSIOTCSI K BBIBOAY, YTO KOpPOHA — 3TO CIIEACTBHE
kaHHuOamm3Ma Hamre#t ['anmakTWku MO OTHOIICHHWIO K
raJlaKTHKaM-CIyTHUKaM. JTO TOBOPHUT O TOM, YTO
IIapOBBIE CKOIUICHHS MOTYT OBITh OCTaTKaMH OBIBIIHX
raJIaKTUK-CITy THUKOB.

1613 Rpaxow
I!1=ru L

MNEYHBIA NYTh

MNews ®
L] [ ] n
Cxynenrop C&::le o
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Cxema okpecTtHocTern MneyHoro MNyTtu.

.M. Megsenmua

® b. Mepseguua
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Wzydenue Haliero 3BE3/IHOTO Joma
npopomkaercs. HoOBBIE KOCMHYECKHE  TEJIECKOIIBI
MTOCTCTIICHHO OCTAaBJISIFOT BCE MEHBIIIE M MCHBIIC TalH O
caMoit pa3yMHOIl ranakTuke Bo BeeneHHoit.

Ho u mpocThie moOuTeNn acTpOHOMHHU, MOTYT
YCIENIHO W3y4YaTh CTpPOCHHE ONmKalmmx obmacren
Mineynoro IlytTu cBOMMHM CKPOMHBIMH CpPEICTBaMH, a
Takhe TyYMaHHOCTH Kak, CeBepHasi AMepHKa BHAHBI U
HEBOOPYXKEHHbIM ri1a3oM. B Mineunom Ilytu umeercs
MHO>KECTBO HMHTEPECHBIX OOBEKTOB I HAOIIOICHHUIMA.
Ocobenno Oorato wmMm co3Be3nue Crpenmpna. ITo
IIAPOBBIC  3BE3[HBIC CKOIUICHUS U  Ta30MbLICBBIC
TYMaHHOCTH C 00JTaCTSAMH 3Be31000pa30BaHHUS.

LeHTpanbHasa 4yacte MneuyHoro [lytn. ®oto Bnagummpa
HeboToBa n3 Xapbkosa 20.06.2007, 400D + Canon 18/50 (1/4),
MO3aunKa M3 AByX kaapoB 9x5 MMH u 10x5 MuH (dhoTto ¢ dopyma
http://www.astronomy.ru/)

B npyrux co3Be3muAX, Kak, HamlpuMep, B
Kaccuornee, umeercs MHOX€ECTBO KPaCHUBBIX
paccesHHBIX 3BE3[HBIX cKomIeHui. IlyremecTtsus no
Mneunomy Ilytu ¢ TemeckomoM HE  OCTaBAT
PaBHOAYIIHBIM Ja)K€ JaJeKoro OT acTPOHOMHHU
YeJI0BEKa.

Bua paccesiHHOro 3Be3fiHOr0 CKOMMEHWS.

Kpome Bugumoit uvactu Mieunoro Ilytu
NpeAcTaBisieT  uHTepec  mnosiokeHue  ConHeyHOM
cucteMbl B lamaktuke. Ilmockocts I'amakthkm u
m10ckocTh CONHEYHOW CHUCTEMBI HE COBIAJAIOT, a
HaxoJsATCsl TMOJ YIJOM JAPYr K APYry W IUIaHETHas
cuctema ConHIIAa CKOpee KaTUTCS, 4YeM IUIBIBET,

coBepIas 000pOT BOKPYT meHTpa ["anaktuku. Ha cxeme
mokazano moyoxenne CoJHEYHON cucTeMbl (ee
HaKJIOH)  OTHOCHUTEJIBHO  IUIOCKOCTH [ ajmakTuku
(mampaBnenne ©Ha ComHne u  ueHTp [amakTuku
COBITAJIAIOT).

LA Tk

MnockocTs ManakTwn

Ecnu nocmoTtpeTb Ha ueHTp MneuHoro MNyTn, oTAanuBLIKCL OT
ConHua Ha HeKOTOpOe paccTosHMe, TO MOXHO YBWUAETb
opueHTaumio ConHeuHon cucTeMbl OTHOCUTENbLHO
ranakTuyeckon NMnockocTu. M3 pucyHka BMOHO, YTO MIIOCKOCTb
AKMUMATMKM HakKNoOHeHa K nnockoctu Hawewn [anaktukm nog
bonblumnm yrnom. OTo o3HayaeT, 4to ComnHeuyHas cucTema
coBepLuaeT CBOW MyTb BOKPYT LIEHTPa POAUTENbCKON 3BE34HOM
CUCTEMbI fieXa «Ha BoKy».

Ha6mromass Mneunbrit [TyTh sICHBIMH OCEHHUMU
HOYaMH, TIOMHHTE, YTO 3TO HAaml 3BE3JHBIA JOM BO
BcenenHoil, B KOTOpOM, HECOMHEHHO, €CTh e€Ile
HaCeJICHHbIE IIJIAHETHI, TJE JKUBYT TaKWe K€ pa3yMHBIE
CYIIECTBA, KaK MBI C BAMH, OpaThs 10 pa3ymy.

MpubnuautensHo Tak BuaeH MneyHbin MNyTb 13 apyrux
3BE3/HbIX CUCTEM.

OHU Tak Xe CMOTPAT Ha HeOO, BUIAT TOT XKe
Maeunsrii [IyTh W MalieHbKYI0O HCKOpPKYy - CoHile
CpeIy MUJUTHAPAOB 3BE3] ...

Kosnoeckuii AnekcaHop
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[ Oe uckamb 6pamees
o pasymy?

©

Ha cxeme unsobpaxeHbl ConHue, 3emns, JlyHa 1 nx opouTtsl.
BHu3y cnyTHuK, 3anyuweHHbii ¢ 3emnu. [lokasaH «KOHyC
Hapexabl» - HeBuaumon Ana Habnwogatens ¢ 3emnu 4actu
COSTHEYHON CUCTEMbI, rae MOXeT HaxoauTbcsi nnaHeta Toma,
OBOMHMK Hawen 3emnn. OHa un3obpaxeHa Ha cxeme 6e3
CMyTHWKA, KOTOPbI BO3MOXHO Y Hee ecTb. Ecnu nnaHeta Toma
OBUXeTCst No opbute 3emnun ¢ TOM Xe CKOPOCTbIO U B TOM Xe
HanpaBreHun, oHa HuKoraa He ByaeT BuaHa ¢ 3emnu. YBuaeTtb
nnaHety ToMa MOXHO CO CMyTHMKa 3anyLEeHHOro B PaunoH,
OTCTOSILLMIA OT 3eMNu rAe-TO Ha YETBEPTb €€ OpOUTHI.

Om pedakuyuu.

Funomesa Hawez20 4Yumamersnsi He Hoea U U38eCMmHa
docmamo4Ho JdaeHo. TemM He MeHee, GaHHasi cmambs
(ckopee, Oaxe npPOCMO MHeHue, npu4yeM OOCMamMOYHO
HecmaHOapmHoe, [0 @O0Mnpocy [OUCKa 6HEe3eMHbIX
yueunuszayull) 6ydem uHmMepecHa Onsi NPOYMeEHUs!
nrobumeniiM acmpoHOMUU, KOmopblie Mo2ym ebiCKazamb
ceoe MHeHue o 3momy rnoeody e csiedyruux Homepax
JKYypHana.

B cnucke BenMyaWmMx HayuyHBIX 3arajok IO
Bepcuu KypHana Science Ha 11-M MecTe CTOUT BOIIPOC:
«CymecTByioT 11 BOo BceenenHoit Opatbst o pazymy?»
Hcropust aTOoro Bompoca yXoIuT BrilyOb BEKOB, HO H IO
cell IeHb OH TaK M OCTaeTcsl Hepa3pelIeHHOW 3araJikou.
MBpI ipeftaraeM CBOIO THIIOTE3Y.

Foe nckatb 6paTbeB No pasymy?

Ot0 00pa3HOe BeIpaXXeHHE TPeOyeT YTOUHEHHS.
Bpatest mo pa3symy H0mKHBI OBITH (PU3NOIOTHYECKH
MOXOKM HAa 3€MJISIH, a MCKaThb HAaJ0 MECTO, TI€ OHH
MoryT ObiTh. Ilmamery. WX miaHera nomkHa OBITH
MIOX0’Ka Ha Hally 3eMIIIO.

B orTolf cBS3M HAac MOXKET WHTEpPEecoBaTh
IUIAaHETa, BO3pPAcT KOTOPOH COMOCTaBUM C BO3PACTOM
3emin. YCIIOBHS CYIIECTBOBAHUSI M TEOJOTMYECKHUE
mapaMeTphl 3TON IUIAHETHl JOJDKHBI OBITH ONM3KH K
3eMHBIM. B 3TOM cirydae MOXKHO MpEAIoI0XNTb, 9TO Ha
TaKOH IJTAHETE €CTh KU3Hb TI0X0%Kast Ha HAlly 3€MHYIO.

ne xe uckaTtb ee?

B mepByro ouepens HaIo OOpaTHTh BHHMAaHUC
Ha Hally COJHE4HyIo cuctemy. Camoe mNoaxojsiiee
MECTO JJs Tako# IMiaHeTsl 3To opOuta 3emuu. Takas
IUTaHeTa JOJDKHA OBLIA TMOSBUTBHCS B OJHO BpeMs C
3emiieil ¥ moy4yaTh Takue ke «Omara» ot CoiHIa, Kak
u 3emus. Ecin mpeamnonoxkuTh 4TO Takas IUIaHETa
CYIIIECTBYET, TO Cpa3y BO3HHKAET BOMPOC, MOYEMY MBI
€e He BUJIMM M HMYETr0 HE 3HAaeM O HEil.

noqemy OHa He OTKpbITa A0 CUX nop?

OTBET Ha 3TOT BOIPOC HE JICKHUT HA MOBEPXHOCTH, HO
OH €CTb.

B ConHeuHo#l cuCTeME €CTh «YyroJIoK» He
nmpocMaTpuBaeMbli ¢ 3eMan. OJTO0  OOImmMpHOE
mpocTpancTBO 3a COHIIEM HAXOASAIICECS B €T0 «TCHM.
Jns waOmromatens ¢ 3eMiId 3TO HEKHHA KOHYC,
ycedeHHbll nmoBepxHocThio Connna. IIpoctpaHcTBO 3a
CoJHIIEM  HEAOCTYNHO  JJsl  HEMOCPEICTBEHHOTO
n3yuenus. Hazosem ero «xonyc Hanexmay.

B oaTOoM mpocTpaHCTBE, KOHYCE H MOXET
HAXOAWTHCA IUIAHETa MOBOWHUK 3eMim. Ecam oHa
IBIDKETCS CO CKOpOCTBIO 3eMiIM M B TOM JKe
HalpaBJICHWH, TI0 OpOWTEe ONM3KON K 3e€MHOM, TO OHa
HUKOTZa HE OyIeT BHUAHA 3e€MHOMY HaOIIOIATEIO.
Ha3sosewMm ee «mnanera Tomay.

Ora manera He OyzeT BUAHA U ¢ Hamed JIyHsI,
MOCKOJIBKY paamyc opOuTel JIyHBI MeHbIIE pamuyca
Connuna. Toxe oTHOcHTCS M K KOocMoHaBTam. OHH He
MOTYT €€ yBHJICTh, IOTOMY YTO OpPOUTHI MX KOpaOiei
MeHblIe nuamerpa ConHia.

Ecnu nnanera Toma cymiecTByeT, BeposiTHEE BCEro Ha
HEH eCTh XM3Hb W Ha HEH KUBYT Hamwm OpaThs IO
pa3yMmy, HaIlll COCEIIH.

Co cBoei MmIaHeTHl HAIllK OpaThs MO pa3yMy He
MOTYT BHJETh Hamly 3eMIII0 1O TOH JX€ yKa3aHHOW
BBIIIIE TIpUYHMHE. BO3MOXHO, 9TO M OHH HIIYT OpaTheB
o pa3yMy, HO HEIPEOTOIMMOMN TNperpamou s HHUX
Takxke spiseTcs Hamre ComHile. Bo3M0KHO TOATOMY MBI
Y HE TIOJyYaeM CHTHAJIOB U3 KOCMOCA.

Teoperuuecku CoinnHue, 3emis U ianera Toma
MOTYT MPEJCTABIATh HEKYI CHUCTEMY, HAXOISIIYIOCS
IIOJT TeHCTBUEM CHJI TATOTECHHS.

Tenepb Hapo pewnTb 3apavy: 6yaeT nu Takas
cucTtema ycronumsa?

Ecnu B cucteme 3 Tena, TO IMEIOTCS HECKOIBKO
YAaCTHBIX CJIy4aeB, JJIsl KOTOPBIX €CTh TOYHOE PEIICHHE.
BriepBeie onn Obutn Haiinensr Jlarpamkem B 1772 T.
CyTb ero paboThl CBOIUTCS K TOMY, YTO €CIIH 3aJlaHbI
Macchl Tel W MOJOXEHWEe 2 TeJl Ha IUIOCKOCTH, TO
CyImIECTBYET 5 TO4YEK, B KOTOPBIX MOXET OBITh
PAcIIONIOKEHO TPEThe TEJ0, U CHCTeMa IpHU 3TOM OyaeT
ycTouuBa. Takum oOpa3oMm, eciu TpuU  Tena
PacIOJIOKEHBI HA OJHOM MPSMOM, TO OHHU, OCTaBasICh Ha
HeH, o0pamnaroTcsi BOKPYT 00IIero meHTpa Macc.
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3amava ompeneneHus IBIDKCHUS 4 U Ooliee Te
MoJl JEWCTBUEM CHJI TIATOTEHUS (2 WMEHHO TaKOBOU
siersieTcss COJTHEYHAs CHCTEMa) B OOIIEM ciydae 0 CUX
mop He pemieHa. Ho 370 He 3HaYUT, 4TO ecnu B OOIICH
CHUCTEME €CTh TPU Tela HAXOIAIIAECS B YCTOWYHBOM
MOJIOXKCHUU, TO OHH MOTYT OTPHUIIATEILHO BIHATH HA
YCTOWYUBOCTh BceW cumcTeMbl B 1enoM. Ckopee
Ha000pOT.

O HanMYUM IDIAaHETHl JIBOMHHWKA  MOXET
TOBOPUTh M TIOYTH Kpyromass opoOuta 3emud. EcTb

MIPOTHUBOBEC.
3a MHOTHE TBICSYEIETHS CBOETO
CYIIECTBOBAHUS  YEJIOBEUECTBO  CTAJIKHMBAIOCH  C

(dakTaMH TOBOPSIIMMH O BO3MOXKHOM MOCCIICHUH
3emuu pa3yMHBIMH cymiecTBaMu. O HUX TOBOPUTCS B
JPEBHUX MANHUPyCaX, PEIUTHO3HON JIUTEPAType U T.II.

B mocnenHue necATUIETHS B Pa3HBIX CTpaHaxX
pasHeIMH JTIOABMH ObITH 3adukcupoBanbl HJIO, mo-
BUIUMOMY, YIpaBIlisieMble DPa3yMHBIMH CYIIECTBAMU.
Ecn  oTOpOCHTH BBIJYMKH O YETBEPTOM, IISITOM
U3MEpEeHUsIX, O MAIIUHE BPEMEHH, TO TJe-TO OHHU
JIOJDKHBI UMETh CBO# oM. CBOIO IUIAHETY.

MoxeT 6bITb 3TO nnaHeta Toma?

Hamm MexrmiaHeTHBIC ammapaTthl OO0JeTamn
Bokpyr CoiHIa, KaK B IUIOCKOCTH JSKJIMITHKH, TaK U
nepneHaukysipuo  opobute  3emumt.  CymiecTByer
MHEHHE, 9TO eCNU OBl TaM HaXOIWICS KPYITHBIH 00BEKT,
TO OH OBLJT OBl OOHAPYIKEH.

Ho »tm ammapatsl He OBIIM HaIeleHBI Ha
oOHapyKeHHe TIIAHEeThl HaXOJIIeics B MpoTHBO(ase
3emun. IlponmeT ammapaToB HENb3sl CpPaBHUBATh C
MPOTYJIKOM Ha aBTOMOOWIIC T/Ie¢ MBI TOTJISABIBACM B
OKHO Ha OKPECTHOCTH.

[IpoBepuTh HaIIy THIIOTE3Y MOXHO, 3aIlyCTHB

CHCIHATBHO C 3eMIM B COOTBETCTBYIOIIMH y4acTOK
COJIHEYHOH  CHUCTEMBI KOCMMYECKHMH  ammapar H
MTOJTYIUTh HEOMIPOBEPKMMEBIE TOKA3aTEIbCTBA.
Tompko moxymeHT B BuAe ¢ororpaduu, rae OyayT
BuIHBI 3emitst, COJTHIE U TIyCTOE MPOCTPAHCTBO 3a HAM
MOJKET pa304yapoBaTh CTOPOHHHUKOB CYIIIECTBOBAHUS
BHE3EMHOT0 pazyma.

Nro6onbiTeH Takon dakT:

«B 1974 romy wu3 oOcepBatopun Apecubo
(ITyspro-Puko) amepHKaHCKHE Y4Y€HbIE OTHPAaBHIH
paaMo TOCHAaHWE K BHE3CMHBIM  IMBIJIH3AIMSIM,
BO3MOXHO, >KMBYIIUM B IIAPOBOM CKOIUleHWH M13, Ha
paccTosTHUU 24 THICSY CBETOBBIX JIeT OoT 3emuid. U cpazy
Ke TONyYWIH «II0 pyKam» OT OOIMIeCTBEHHOCTH. A
BIAPYT XWTpble W 3700HBIE WHOIUIAHETSHE TOJBKO M
XKIYT, KOorja macT o cebe 3HATH odepenHas MoOJojas
IUBIWIIM3AIHS. TyT ke MPUIIETAT - 0TOEPyT BCE PEeCypCh
n 1opaboTAT CcBOOOJNONIOOMBOE, HO OTCTAJIOE B
TeXHUYECKOM IuiaHe venoBeuectBoy». (KII 25.10.05 A.
MouceeHKo)

Msl monmaraeM, 4YTO TOTJa OHU B IIEPBYIO
ouepenp orOepyr y Hac Oynounyro @unumnmosa,
pectropaH Aparsu. OTo LIyTKa.

Bcepbe3 MOXHO 3agaTb Bonpoc: Heyxenu
pa3BuTble MHOMNaHeTAHe He MoryT
OoOHapyuTb 3eMn0 U 3eMHble pecypcbl 6e3
paguocurHana c 3emnu?

«Ceityac MexmTyHapOIHBIN aCTPOHOMHYECKHHA
COI03 PEKOMEHAYET Y4YCHBIM B IIOWCKaX BHE3EMHOTO
pa3yMa OTpaHWYHMBATHCS JIMIIb ITACCUBHBIM MPUEMOM
KOCMHYECKHX CUTHAJIOB, W30eras akTUBHOW Iepenadu
JAHHBIX, - MOJI, JaBalWTe TWOJACIYIINBAaTh, HO CeOs
BBIJIaBaTh HE OynieM.

B CIHA mnoumu eme pgansme. Ilociae
apecuOckoro ckanmana 1974 roma Konrpecc mpuHsit
pemieHre O IIOJIHOM 3alpenieHHH Paguo MOCIaHWuN K
WHBIM MHpaM ¢ TeppuTopuu 3Tok crpab». (Cm. KII
TaM xe).

B orolt cBSI3M MOXHO TIPEAINONOXKUTh, HYTO
aMEpUKAaHCKUM YYEHBIM CTajl0 HM3BECTHO O KaKOH-TO
IUTAHETE «HOOJIM30CTH» TJEC MOXKET OBITh pa3yMHas
KU3Hb WM Kyda MOXET JOWUTH KakoW-HHOYIb
OTpaXXEHHBIN CUTHAJ ¢ 3eMIIU.

He Oyner xe 6aOymika, >xuBymass B Mockse
MPOBEPATh 3amoOpbl Ha JBepH, ycielmaB no TB o
MaHbsIKe, opyayomeM rae-ro Ha Kamuarke. Bot ecnu
MaHBSK OpYyIOyeT HeTaJeKO OT ee [oMa Ha JApPYyroi
CTOpPOHE YJIHIBI «B TPOTHBOdA3e» ee aoMa Tornaa
MIPOBEPUTH 3aMOPEI OyJET HE JTUIITHUM.

CKopee MOXKHO TIPEAINOJIOKHUTh, 9YTO B JAHHOM
BapHaHTe OBIIM TIPEIBSBICHBI  HEONPOBEPKUMBIE
(baxTbl, (OTOCHUMKH, TOBOpSILIME O CYILECTBOBAHUH
MOONM30CTH IUIAHETBL. DT (AaKThI 10 MOHATHBIM
MIPUYMHAM CKPBIBAIOTCS OT LIMPOKOH OOIIECTBEHHOCTH.

B nmoboM ciydae npu OOHapyKEHHWHU TUIAHETHI
Toma Hazo OBITH TOTOBBIMH M K PAJOCTU OTKPBITUS U K
caMBIM XYAIINM OXHIOaHHWAM. TaM MOXXET OKa3aTbCs
pasBUTas  [OWBWIM3ANMA, HOymas 1o  J00oMy
BO3MOKHOMY ITyTH Pa3BHUTHSL.

JIto6b1e TeopeTHUecKUe BBHIKIAIKA W THIIOTE3EI
CEero/IHS MOKHO TIPOBEPHUTH C TIOMOIIBI0 KOCMHYECKHX
anmapaToB  BU3yallbHO M 3aJIOKYMEHTHPOBAaTh
PpE3YJIbTATHI. CropoHHUKaM CYIICCTBOBAHHUS
BHE3EMHOI'0 pa3yMma OCTaeTCsl XJaTb M HAJAEAThCS Ha
omybinnkoBanue (¢ororpaguii  «konyca Hanexnapi»,
KOTOpBIE  TMOATBEPIAT WM  ONPOBEPTHYT  HAILY
THITOTE3Y.

Jns cnpaBku:

Huametp Comana - 1 390 600 kM,

Jlyna Haxoautcs oT 3eMIIN Ha CpeIHeM paccTostHuu 384
400 kM. D10 paamnyc ee OpOUTHI.

3eMisl HAXOIUTCS Ha cpefHeM paccrosHur oT ColHIa
149 597 870 xm.

Anekcandp Hukonaeeuy Bacunesckuii
Vasilevsky37@mail.ru
TenedoH: 8-916-675-98-13
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TTIPOUCXOXOEHUE
MHPOB

(euaeHue cepeavHLr Beka)

Cmambsi HanucaHa OKOJIO rnoslyeeka Ha3ad u Huzde He
ny6nukoeanacb. [Onsi  xypHana  «He6oceod» ee
npedocmasun Kanuna U2opb — podcmeeHHUK asmopa

"BceneHHyto, ogHy M Ty e [ANnsa Bcex, He co3gan
HWUKTO - HW n3 ©OoroB, H1 K3 nogen. OHa Obina Bcerga wu
OyOoeT BeYHO XMBbIM OFHEM, BO3rOPEBLUMMCS W yracaroLium
B OMpedeneHHONn Mepe - Urpoto, B KOTopyto 3eBC wurpaet ¢
camum coboto "

Fepaknut Acpecckun, VI Bek Oo H. 3.

3emns, Ha KOTOpON Mbl XvBeEM, sBnsieTcs B
aCTPOHOMWMYECKOM  CMbICMEe  PsiAOBbIM  UYNIEHOM  Hallewn
COnHEeYHoW CUCTEMBI.

K nnaHeTtHon cembe Hawero CornHua, kpome 3emnu,
NpuUHaanexuT eLle BOCEMb, MoKa WM3BECTHbIX MUPOBbIX Ten.
OpaHM M3 HUX MeHblue 3emnn, Apyrue  KpynHee, OOHU
cTaplue, Apyrve MOJOXe, Ha OfHWX XXW3Hb TOMbKO Hayarnachb,
Ha [OpyrMx OHa YXe MNPUXOAUT K KOHLY WNM nepexuBaeTt
pacLger.

Ho Bce 3T o06pa3oBaHus, HECMOTPS Ha pasnuuus,
SABNAIOTCA  cecTpamu  Hawen 3emnu, BMecTe C  Hewo
POXOEHHbIMM U [OMKEHCTBYWOLUME WMETb OfHy o6y
cyabby B Oyayuwem. [osToMy B MeTOOONMOrMYEeCKOM CMbICHe,
BOMPOC O MPOUCXOXAEHUU U Oyaylwiem Hallel nnaHeTbl He
MOXEeT paccMaTpuBaTbCs U3OMMPOBAHHO W E€CTECTBEHHO
ABnsieTcs 4YacTbo bonee obLwen npobnembl -
npoucxoxaeHne MupoB Bo BceneHHow.

OkuablBasi ~ BHUMATENbHbIM  B3rMsiAOM, BOOPYXXEHHBLIM
MOTy4YMMW  UHCTPYMEHTamMu COBpeMeHHbIX obcepBaTopui,
OOCTYMHbIN BalleMy WCCREeAOBaHWIO PanloH MUPO3OaHusl, Mbl

Habniogaem  npexage  BCEro  BENWYECTBEHHYI  KapTUHY
06nakoobpa3HbIX 3Be3OHbIX CrylleHun- "MneyHbin  nyTs" B
KOTOpoM OecuucrieHHasi 3Be3fHasi Mbiflb HAXOAUTCA Ha BCeX
CTYMEHsiX MUPOBOTO PasBUTHS.

3Be3fbl MNMOTHbIe W 3Be3dbl TyMmaHHble, obnapatowive
obWMpHOM  ra3oBOM  aTMocepon, 3Be3dbl  Kaprvku U
3Be3fbl UraHTbl, 3Be3fibl OAWMHOYHbIE, ABOWHbIE W KpaTHble,
vHorga nepexodsiuve B 3Be3[Hble PO W CKOMMEeHWs, Kak
6bl  cucTembl  BTOpOro  nopsigka,- MO KpacoTe  CBOen
HamoMuHalLmMe Kyyy 30M0TOrO Necka WM Xxe TropcTb
anvasos, GPOLLUEHHbIX B MUPOBOE MPOCTPAHCTBO.

Kocmunueckne npocTpaHCTBa, OTAensiowme 3T 3Be3fbl
OHYy OT [pYroW, koTopoe Nyd cBeTa uHoraa npoberaeTt 3a
MWMMIMOHBI NET, TaKkke He MyCcTbl - NOBCIOAY Temeckon wu
6onee uyTkasi cpoTonnacTUHKa OTKPbIBAT Ham XaoTW4yeckoe
CKOMMeHns TyMaHHOW MaTepun CHexHo - Benoro uBeTa,
MHorga C 3ereHoBaTbiM WM KPacHOBATbIM  OTTEHKOM,
HepedKko aKpaHupyemble Kak W 3Be3fHble obnaka, YepHoW
Kak yronb nbinbto.  Kpome 3TUX TyMaHHocTen,
npuHagnexawmx Hawen [anaktuke, obpawalT Ha cebs
BH/MaHWe  MuNnMoHbl  Gornee  pganekux — CBETALWMXCSH
obpa3oBaHuii, cnuvpanbHOW M SMNUNTUYECKOW  POpMbl,
npeAcTaBnaloWmMx cobolo, Kak YyKasbiBalOT WX CMEKTPbl,
UCMOMMHCKME 3Be3dHble CUCTEMbl ApYyrux " MreuvHbix nyten”
NMPOUCXOXAEHNE W JBOMIOLUMIO KOTOPbIX Mbl B AanbHenlemM
paccmoTpuMm nogpobHee.

Monynpo3payHble  rasonbifeBble  TYMaHHOCTUM  Hallen
[anakTvkn 6necTsiT OTpPaXeHHbIM CBETOM, 3aMMCTBOBaHHbLIM
UMW Yy COCeAHMX 3Be3q WM nepeusnyyalT B npoLecce
dryopecueHummn, Gornee MoOLHble ynbTpa - (UONETOBbIE
U3NYYeHUs] TOPSYMX TUraHTCKUX 3Be3d. Jiuwb B Tex penkux
criyyasx, Korga Mbl  Habnogaem BCTpPevy UM CTOSKHOBEHWE
obrnakoB Mex3Be3gHOW MaTepuu, Ha rpaHule (poHTa
yAapHOW BOMHbI / yAapHble BOSMHbl - 3TO  CUMbHOCXKaTble
yyacTku rasa, pacnpocTpaHsioLmecs B Hem co
CBEPX3BYKOBOM CKOPOCTbIO / BO3HUKAIOT MOLLHbIE BUXPEBbIE
OBWKEHNS CaMOCBETALUMXCH  packaneHHbIX rasoB, BHYTPU
KOTOpbIX 06pa3oBaBLUMECH BMXPEBble LWHYpbl UM "BOMokHa"
pacnafjasic Ha oOTAerbHble CrycTKW, AaloT Havano uenbiM
nrnesgamM HOBOPOXAEHHbIX 3Be3f], KOTOpble CO BpeMeHeM
MeafieHHo pacceuBalotcs B oblwem  3Be3gHOM  none
[anakTvkn, AONro elle CoxpaHsis crnefbl OBLHOCTM CBOEro
NPOUCXOXAEeHNss B BUAe "3Be3dHbIX AOPOXeK" , U3BUMUCTbIX
NMHWIA, TUPNAHA W 3BE3HbIX LenoYek.

[onyboBato - Genble Moroable  3Be3dbl, HapyXHasi
Temnepatypa KOTOpPbIX [OCTUraeT AEeCATKOB ThICSY rpajycos,
uHorga ObiBalOT OKyTaHbl /MOJOGHO ropsyMMm  3Be3jaM B
"Mnesgax" / octatkamMy rasoB W MblAM  TyMaHHOCTW, U3
KOTOpPON OHWM obpasoBanuchb.

3Be3abl  cpedHero  BO3pacTa - POBECHWULbI  Hallero
xenTtoBatoro ComnHua, B 3aBUCUMOCTM OT WX Temnepatyp u
XMMWYECKOTO COCTaBa, CBEPKAlOT BCEeMW LBeTaMu pagyru,
nogobHO AparoueHHbIM KaMHSAM, pacCbiNaHHbIMA B MWPOBOM
npocTpaHcTBe.

W HakoHeu yracawowue 3Be3fgbl, NpUbNMKascb K KOHLY
CBOEN KOCMWYECKOW XMW3HW, TO MEANEeHHbIM PUTMOM, TO
ObICTPON  HEPOBHOW NynbcauMen, MocbinalT MpoLanbHble
KpacHble ny4n, 3HameHys coboii nepexod B  TEeMHYlo
nraHeTHyto ctragnio.  KpacHble " UHppakpacHble
nepeMeHHble  3Be3dbl - Kapnvku, WHorga — obnagatolime
KOMeTonoAo6HbIMM  BbIOPOCAMM  CaMOCBETSILLENCS MaTepuu,
BO3MOXHO W SBMAAIOTCA MpUMMepamMn  Takux  yMUpaloLmx
3Be3q.

HeT comHeHnsa B TOM, 4TO M Hawe ConHue npoLno
nofobHble CTYNeHU pasBUTUS.

Moryunn  KocMuyeckui  Buxpb cobpanm  u  cknyowun
maTepuanbl ero cocTtaensowpme. Kak kom cHera pocrno
nepBoHavanbHoe obnako, npespaLias ABWDKEHWe
Mex3Be3qHo maTepum B opMbl Temna M CBeYeHus
ropsiyen M SpKon 3Be3fdbl.

OpOHOBPEMEHHO € HalwyM  CBETUMOM, HECOMHEHHO
BO3HVKIIO €lle HEeCKOSIbKO 3Be3[ Ha KOTopoe [OMMKHO Oblno
pacnacTbCsi BUXPEBOE BOJIOKHO POoJoHayanbHOM TyMaHHOCTW,
HO 3T poBecHuubl CofHUa [JaBHO YyXe OCTaBUMM MecTo
CBOEro POXAEHWUS, yAanuBLUACL Ha OFPOMHbIE PAaCCTOSHUS,
nsmepsieMble MHOrMMUW CBETOBbIMW TOAAMM.

Hawe opunHokoe ConHue, NOKMHyBLUEE MECTO CBOEro
POXOEHNA N OOHOBPEMEHHO BO3HMKLUMX cecTep, bnyxgano B
npoctopax [anakTukm B Buge ropsideld M BbICTpoO
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BpallaBLUeNCcss MOModoM 3Be3dbl [0 Tex Mop, noka He
BCTPETUMO Ha NyTM  CBOEr0  [OBWXKEHWA  OOHO U3
MHOFOYMCIEHHBIX OGNAaKoB MEX3BE34HON MaTepuu, JOBOMbHO
rycto pacnonoXeHHbIX B rmaBHOW /aKBaTOpUanbHOW/
nnockoctn MneyHoro [lyTu, CTONMKHOBEHWE C  KOTOPbIMU
noytn  HeusbexHo. HeTpyoHo npeaBuaeTb — pesynbTathbl
Takoro BTOPXEHWS1 Bpallarlleicss 3Be3gbl B TYMaHHOCTb.
ConHue BcnbixHyno euwe 6onee sApKoW, Tak Ha3biBaeMoWn
"HoBoW 3Be3goW " M, 3amennmMB CBOe  MNocCTynaTenbHoe
OBWXKEHVEe, U3MEHUMNO HanpaBneHWe CBOEW TpaekTopuu, a
OCb BpaLleHVNs eCTECTBEHHO MOMyyuna HakMoH MoA MNpsAMbIM
YyIOM K HOBOMY HarnpaBfeHuio B CUIY [MpOCTaTUYECKOro
3akOHa  peakuMu  Bpalalowmxcss  Ten  Ha  BHeELWHue
Bo3gevncTeus.  Llenas Byps packaneHHbIX rasos
npeacTaBnsoWwmx cobo CMecb pPagVOaKTUBHOW MmaTtepun
COmnHeuyHblx obornoyek C MaTepuanamu  MeX3BE3[HOro
obnaka OyweBana BOKpYr Hallero BO3rOpPeBLUErocs Ha
KpaTkoe Bpemsi cBeTuna. [logobHO Tomy, kak 3a rpebyLimm
B BOAe BecroMm obpasyeTcs cucTeMa BOOOBOPOTOB, Halle
BpaLiatoLeecs ConHue, npobuBasicb  CkBO3b  CIou
TYMaHHOCTU U ee MarHuUTHoe norne, ocTaBuio nosaau cebs
BUXpPEBOW creg B Buae TakK  Ha3biBaeMOW "AOPOXKU
KapmaHa", koTopasg © MOCNYyXWT HayanoM BO3HWKHOBEHUS
NNaHEeTHON CUCTEMbI.

[MoyTn Becb MexaHuyeckuin MOMeHT BpaweHus ConHua
Obin oTAaH Ha obpa3oBaHMe OBLIMPHOro "CKOPOCTHOrO Mors
" BOBIEKWero B OpOUTanNbHOE [ABWXEHWE BCH CUCTEMY
BHYTPEHHUX W BHELIHMX MNaHETHbIX BUXPEW, KOTOPbIE MO
Mepe HaKomneHus maTepuu Oyaywmx nnaHeT W BbloeneHus
uMmmn "perynsipHeix" cnyTHMKOB Bce Oonee ypansisice OT
LeHTpa BpaLleHus.

HblHewHee pacnpepeneHve BpalaTernbHbIX MOMEHTOB
MeXAy LUeHTparnbHbIM CBETUIIOM W BCEMW MNaHeTamu Macca
KOTOpbIX He CcocTaBnsieT W OOHOW CEeMUCOTOM  Macchl
Hawero ConHua TakoBO, 4TO okono 97% ero npuxogsaTcs
Ha [ON NnaHeT M nuwb TpU C HeGomnbLUMM MNpOLEHTa Ha
nonto ConHua.

BeicTpo  BpawaBliasca  Korga-To  3Be3fa, MMeBLuast
aKBaTOpMarnbHYylD CKOPOCTb e€ABa N MeHbluylo 4em 60-
70km/cek, OTQAB  MOYTM  MONMHOCTLID  3HEpPru  CBOEro
BpalleHNss NnaHeTHOW cucTeMe, B HacTosllee Bpems umeet
YOVMBUTENBHO  Marnykl CKOPOCTb  BpaLleHWs, PaBHYK Ha
3KBaTOpe BCEro ABYM KMIOMETpam B CEKyHAy.

Ecnn Mbl o6paTMm BHMMaHWe Ha TO BeCbMa BaXHoe
SIBleHWe B COMHEYHOW (OU3UKe, YTO HapyXHble  Cunbl
CONHeYHon aTMocdpepbl BpaLlaloTCsl ObiCTpee BHYTPEHHUX,
coBepliasd cBoni 0bopoT 3a Goree KOpoTKoe Bpems, TO HaMm
CTAHET  §ICHO, 4YTO /B HACTOsLLYH  3MoXy  3BOMLMK
NNaHeTHON cucTembl/ MMNyNbC BpalwleHns Hawero ConHua
3aMMCTBYeT  M3BHE, Y CKOPOCTHOrO MOfs  MraHeT MU
nepegaeTcs OT CMOs K CINO Briybb CONMHEYHOW Macchl.

B camom pene, ecnu Haubornee rnybGokue  criov
ConHeyvHon doTocdepbl, OT KOTOpbIX €elle [OXOAST K Ham
cnabble NUHMK CrnekTpa 3aBepLlalT CBOW 00OpoT B 264Hen
M 74acoB, TO nexawmi nog HUMKM crnon  oTocdepHbIX
obnakoB "rpaHynauMM " 1 COMHEYHbIX NSATEH 3aTpayvBaeT Ha
nonHeli obopoT "Ha akBaTope " yxe 25aHen u 9yacos, T.e
Ha 224aca MeHbLue.

dakenbl, Bo3Bblwatowmeca Bcero Ha 100 kunomeTpos
Hap ypoBHeM dhoTocdepsl, coBepLuaT MOMHbIM 06opoT 3a
24,8 cyTok, T.e ewe Ha 25 4yacoB MeHblie. Camble HWKHME
XpoMocdepHble Crnou, B KOTOpbIX 0Opa3ylTcd  rnaBHble
NIMHMM B COMHEYHOM CMNeKTpe, Nnexaiine HenocpeacTBEHHO
Hag ypoBHeM (OTOCEPHBLIX O6MakoB 3aTpayvMBaloT Ha 3TO
24,7 cyTok, T.e onepexatT doTtocdepy Ha 2-3 yaca. [anee
cnon xpomocdepsl, cogepxaiiue Ha ypoHe 5000km aTombl
HEWTPanbHOro Kanbuus, BpallaloTcss C nepuoaoM B 24 aHs,
Bbille Ha Bbicote 8000kmM cnegyloT artomel BoAopoAa,
3aTpauvBalolme Ha oauH obopoT 23,6 cyTok, a ele Bbille
Hag Humm Ha BbicoTe 14000kM, aTOMbl MOHM3MPOBAHHOMO
Kanbums coBepLlaloT cBoW obopoT B 23,2 CyTOK, onepexas
Takum obpasom doTocdepy Ha 3,5 AHs.

Camo sBneHne TaK Ha3blBAEMOrO 3KBATOPUANbHOIO
YCKOPEHUS, COCTOSILLIEE B TOM, YTO BELLECTBO OAHOMO U TOro
Xe cros Ha akBatope ConHua ABwxeTcs ObiCTpee, YeM Ha
Goree BbICOKUX FENMOLIEHTPUYECKMX LUMPOTaX, Kak Harnpumep
30Ha MATEH, KaK Mbl Y)Xe rOBOPWIU, 3aBepLuaeT cBon obopoT
Ha oakBaTope B 25,3 cyToK, B TO Bpems Kak dakernbl,
3axogswme ganeko B "nonsipHble  wupoTbl” ConHua,

MeaneHHo BpalwalTcs € nepyogom B 35 gHen, B
NMPOMEXYTOYHbIX LumMpoTax CKOPOCTb rasos aTOro
aTMOC(epHOro Ccrosi MnnaBHO Bo3pacTaeT OT TMOMCOB K
3KkBaToOpy.

Bce ckasaHHOe HarmsgHoO cBUAETENbCTBYET O TOM, YTO B
OaAHHYI0  3MOXy CBOEW KOCMUYECKOMW 9BOMIOUMM  Hawe
ConHue nonyyaeT YCKOPSIOLWMA  MOMEHT BpaleHust OoT
BHELUHEro BWXPEBOrO MOMS MNIaHETHONW CUCTEeMbl, KOTOpoe
Korga-To  Munnuapabl  net  ToMy Hasag, Obino MM yxe
CcO34aHO 3a CYeT MOTEepPUM  MEXaAHUYECKOrO  MOMEHTa
BpaLLEeHNs BOKPYr CBOEW OCMW.

Ecnu 6bl y koro elle octanMcb COMHEHUSI B TOM, YTO B
HacTosillee BpeMsi ConHue oTcTaBasi OT OKpYXalLlero ero
CKOPOCTHOTO  MONsg  MNfaHeT, nofnyyaeT CO  CTOPOHbI
rnocrnefHero NOACTErvBalolWME €ro UMMYMbChbl, TO AOCTaTOYHO
yka3aTb Ha akTbl HakmoHa ocel Bcex nATeH Ha 7
rpagycoB K 3amagy, T.e. MO HanpaBneHuw BpalleHUs
ComHua U1 Takoro xe HaknoHa Ha 10-14 rpagycos
npotyGepaHUeB B TOM e HanpasneHun. HblHe Hale
LeHTpanbHoOe CBeTMIo, nonyyass obpaTHO BpaliaTenbHbIv
MOMEHT OT OKPYXaloLlero ero CKOPOCTHOro ronsi Bcew
NNaHeTHOW CUCTEMbI, MEASIEHHO YCKOPSIET CBOE BpalleHue
BOKPYr OCW W TOCTENEHHO CXMMaeTCcs 3TUM  Momnem,
PUTMWYHO MyNbCUPYS W MOBbIWAs aKTUBHOCTb  SiAEPHbIX
peakuuit, @ C HUMW U WHTEHCUBHOCTb KOPMYCKYNSPHbIX W
BOJTHOBbIX  M3MyyeHWn. Takum obpasom, Hawe ConHue
BOMPEKN YCTAHOBUBLLEMYCS] MHEHUKO B HAaCTOsILLYIO 3MOXy
CBOEN 3BOMIOUMU He TOMbKO He "moTyxaeT " HO HaoGopoT
pa3ropaeTcs M CTaHOBUTCA BCe ropsyee U spuye.

OTOT NpoLEcC MOBbLIWEHUST aKTUBHOCTM M TemnepaTypbl
ConHua 6ygeT npofomkaTbCs MWMMUOHBI NEeT U JOSKEH
OTPasnTbCH Ha KMMMAaTUYECKMX YCIIOBUSAX Ha ero mnnaHetax,
coobpasHO (PU3NYECKOMY XapaKTepy MX aTMocdep a Takke
B 3aBMCUMOCTM OT PacCTOsiHUS KaXOgoh W3 HUX OT
LeHTpanbHOro ceeTtuna.

Cnefnpbl BMXPEBOrO TMPOUCXOXAEHUS Takke 3aMeTHbl Y
TakMX KpyMHblX nnaHeT kak CaTypH u tOnutep, y KOTOPbIX
Mbl Habniogaem nuWb HapyXHble XONoAHble "cTpatocdepbl
UX 4pesBblYaiHO MOLUHbLIX aTtMocdep, obrnagarowmx noaobHO
COMHEeYHoM  aTmocdpepe  aKBaTOpUarnbHbIM  YCKOPEHUEM.
Huskne  adpekTBHbIE  TemnepaTypbl  3TUX  TUraHTOB
NNaHeTHOrO MUpa BCe Xe HWKe TOW TeopeTUyeckon
TemnepaTtypbl, KOTOPYO OHU [OMKHbI ObiNMU UMeTb ecnu Bbl
nony4unu cBok TenmnoTy Tonbko oT ComHua...

MonobHbIMKM  cBOMCTBaMWU  Takke [OMXKHbI  ob6rnagaTb
aTmocdpepbl YpaHa M HentyHa, HO BCNEACTBME UX MEHbLUUX
pa3mepoB ¥ Gomnbllen yaaneHHOCTU OT Hac, Mbl C TPyAoOM
pasnuyaeM Ha KX MOBEPXHOCTW MUWb psa napannenbHbIX
3KBATOPY TEMHbIX W CBETMbLIX MOMIOC, CBUAETENbLCTBYHOLLUX
O MOLLHbBIX BUXPEBbIX LIMPKYNALMSX.

Mbl  OEeiCcTBUTENBHO XXMBEM Ha noraclwen u Hekoraa
OCTbIBLLUEN CHapyXu MnaHeTe, KOrga-to CBETMBLLEN U
rpeBlien  NogobHO  MUHMATIOPHOMY  COMHUY W HblHE
COXpaHVBLUEN criedbl CBOEro BUXPEBOrO MPOUCXOXAEHWSA B
BMOE BbLICOTHbIX pPaAMaUMOHHBIX MOSICOB, @ TakkKe CTPYMHbIX
TEYEHUA B BEPXHWX Crosix Tponocdepbl W obLien
LUMPKYNAUUM rasoB Mexay nonocamv U Tponukamm.

Heckonbko MunnuapaoB neT TOMy Hasaf, Kak roBopsiT O
TOM [JpeBHeNLINEe paavMoaKTUBHbIE MUHeparbl 3€MHOW Kopbl,
Hala pacnnaBneHHas pafAvoaKkTUBHBIM —TEMNOM nnaHeTa
oCTblNa, ogenack KaMEHHbIM MaHUMpEM, MOKpbINacb BOAON
OKeaHOB M aTMocdepHbIMW ra3amu, BblAeNeHHbIMM BMeECTe C
BOOOW W3 rMybuH OCTbIBLIENW Marmbl MpW  KpucTannusauuu
ropHbix nopoag. O6buwas Macca OTBepAeBLUMX — 3EMHbIX
oboroyek unuM T.H. MaHTus, coctaBun nouytn 7/10 Bcen
maccbl 3emnu, JorkHa copepXaTb NogobHO rpaHuTam wm
KaMeHHbIM MeTeopuTaM [OecsiTble JONW NpoLeHTa BoAbl, YTO
B CymMmMe MoOrfio Obl COCTaBUTb OKOMO CTa MWPOBbIX
OKeaHoB, U3 KOTOPbIX Hall MWPOBOW OKeaH efBa AocTuraet
ofHoro npoueHTa aToN KOCMUYECKON Macchbl, T.H.
"loBeHanbHbIN " BOAbI, CKPbITOW B FMyOMHAxX Hawew nnaHeThbl.

Ecnn  komuuyectBO BOAbI  Ha  MOBEPXHOCTW  Hallewn
nnaHeTtbl eaBa gocturaet 1/400 ee macchl, TO Macca rasoB
BCEW aTmoccepbl He COCTaBUT U  OAHOW  MWISIMOHHOMN
maccbl 3emnn, T.e. B 3000 pa3 MeHblwe Maccbl Bodbl B
MUPOBOM OKeaHe.

Cnopbl O T.H. "XONOAHOM WnM ropsiyeM " BapuaHTe
NMPOVCXOXAEHUS Hallel NnaHeTbl NUWEHbl BCAKOro CMmbicna,
€cn Mbl BCMOMHMM OCHOBHble (pakTbl. HecMoTpsi Ha TO, 4TO
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rmaBHbIM  MaTtepuanoMm  Ans  (OPMUPOBaHWUS  NNaHeT
nocnyxwra macca XONOAHON MEX3BEe3[HOW MaTepuu, XOTS
6Gbl M B CMecM C ra3aMu CONHeYHon aTmocdepsl,
OOBACHSOWMUM  HanuuMe  pagMoakTUMBHBIX — BELLECTB  Ha
Hawen 3emne, ckatue aTon cmecu B o6pasoBaBLUMXCSA
MarHUTHbIX BUXPSIX OOMKHO ObINO 3HAYMTENbHO MOBLICUTL
Temnepatypy MNepBUYHbLIX MMAHETHbIX CrylleHWn u paxe
obpasoBaHne  Kopbl, B npouecce  OXnaxaeHus n
KpucTannusauum Hapy>XHbIX CrnoeB, COMPOBOXAarnocb
BblENEHNEM Tenna npu XMMUYECKUX MPOLECCAx OKWUCHEHUSI
MEeTannoB BXOASILWMX B COCTaB MepPBO34AHHbIX  TOPHbIX
nopoa. TakMe COeAMHEHUSI KaK OKUCIbl KPEMHWS, antoMUHUS,
Xenesa, MarHMsi U KanbLMs COCTaBrisIOLLME TNaBHYO Maccy
Kopbl U TBepAblx oborodvek 3emnu, obpasoBanucb Korga-To
c OGonbwuM  BblAENEHMEM  Tenna, 4TO  Npu  Marown
TENMOEMKOCTU TOPHbIX MOPOA AOMKHO OblNO MNpUBECTU He
TONbKO K BbICOKOW TemnepaType, HO M CBEYEHWUIO Hallen
nnaHeTbl B [OreofiorM4yeckon ctagun ee 3BOMOLUN.

OrpoMHOe 3eMHOe $OpO paBHoOe no pasmepam 1/7
obbema Hawlen nnaHeTbl ewe No Cel AeHb HaxoauTcs B
XKMOKOM MMM ra3oobpa3HOM  COCTOsIHWWM, Mporyckas nullib
ceficMUYecKkMe BOSHbI MPOAOSILHOMO CXaTusl U 3agepXkuBas
BCE MnornepeyHble BOMHbI AedopMaumy TBepaoro Tena.

Pe3kuii ckadek MMOTHOCTM U Pa3HOCTb  CKOPOCTEN
BpalleHnss / paguvoakTMBHOro / 3eMHOro sgpa W ero
obonoyek, TennoBasi KOHBEKUMS W MeANEHHble TeyeHuss B
BellecTBe  nocrnegHux, obycrnoBnuBalliMe  0OCOBGEHHOCTU
reorpaduyeckoro penbeda / TOnWMHA W CTPOEHME [AHa
OKEaHOB W MpUMbIKAOWNX K HUM KOHTMHEHTOB /, @ Takke
BEKOBbIE CMELLUEHUss MarHWTHbIX MONIOCOB M KonebaHus
3MIEMEHTOB  3€MHOr0  MarHeTuama, Bce 3TO Hapsgy C
NPOSIBMEHMEM BYINKaHWYECKMX CWI NULWb criabble OTronocku
3amupatoLLen [eaTenbHoCTn Korga-To yracien
MUHMaTIOPHOW 3Be3abl.

Ho HMYTO B MUpe He ocCTaeTcss B HEM3MEHHOM TMOKOE -
KaMeHHasi, BogHass M BO3dylwHasi  oboroyka  3emnu
HeMnpepbIBHO  MEHSIIOT  CBOW  CcOCTaB M CTpPOEHMeE.
BbiBeTpuBaloTCcsi ropHble xpebTbl C TeM, YTobbl yCTynuTb
MECTO paBHMHaM M HOBbLIM pas3fnoMaM U CKragkam, HO YXxe
C MEHee MOLLHON CUMon MOAHATUSA.

Bopa obpasyeT xvMuuyeckue coeduMHEHUs C MuUHepanamwu
M oT4yacTM B BuAe MapoB HaBcerga nNokMaaeT — Haly
nnaHety. ATMocdepa Takke pacceuMBaeTcsl B KOCMUYEcKoe
NPOCTPaHCTBO " 4acTUYHO CBA3bIBAETCS,, OKUCNSAS
MWHeparibHble MacChl KOpbI.

Mopo6bHO TOMy, Kak 3akyTaHHass ob6nakamu nnaHeta
BeHepa, obnagatowaa CBEpXTPONUYECKMM KnMmMaToM, Morna
Obl  CNyXuTb MPUMMEPOM  HEAaBHEro MNPOLUNOro  Hallen
3emnu, bonee ypaneHHon ot ConHua N MOKPbITbIN
XONoAHbeIMM  NycTebiHAMKM  Mapc npeacTtaensieT coboi B
HacTosLLEeM KocMuyeckoe Oyayulee Hawwewn NnaHeTbl.

Mpouecchbl crnaxuBaHusi pernbeda, yMeHbLUEHWST BOAbl Ha
NMOBEPXHOCTM U paccevMBaHuss aTmocdepbl, BCneacTene ee
MEHbLUMX  pa3MepoB, MOABWMHYNUCb Ha  3TOM  NnaHeTe
3HaAYMTENbHO Aanblie, 4eM Ha Hawen 3emne. Bo3amoxHo,
OCTaTKM KOrga-To LBETYLIeN pacTUTENbHOCTM MNpodoIKakoT
elule tOTUTbCA MO  OKpaMHaM €ero  BbICOXWWX  MOpPEWN,
npeBpaTMBLUMXCS B  COMEHble  03epa, Bce ke  3ToT
cTapewlnii Myp, Ha KOTOPOM KWUCIopo4 M BoAa sBMAOTCS
pPeaKocTblo, OnM30K K 3aBEpLUEHWU0 CBOEN  KOCMWUYECKOMN
3BOMOUMM M [ONS  €r0  OpPraHWYecKkol >KU3HWM  JOJIKEH
HacTynUTb Heu3BeXHbIN KOHeL, OCBELLEHHbI fy4yamMmu BCe
ewe spkoro ConHua.

Crtaguio, HEMNoCpeACTBEHHO Creaylolylo 3a BO3pacToM
ctaporo Mapca, oT4yacTu HanommHaeT coboN Hall BeYHbIN
cnyTHuk JlyHa - mup ©6e3 norodbl M KnIumaTa, MUpP  SPKOro
CBETAa U pEe3KMX TEHel, Ha KOTOPOM BO3MOXHO W He Obirno
XM3HU. TUXMIA CBET HaWMWX FyHHbIX HOYEW FOBOPUT Ham O
TOM, YTO Ha MOBEPXHOCTM 3TOTO MUpa €eaBa COXPaHWIUCh
cnefbl BOOHOW WM BO3AYLIHOW CTUXWW, @ TBEPAbI KaMeHHbIN
NaHuMpb, NPOMMABMEHHbIA U 3anuTbil BO MHOMMX MecTax "
MopsiMu " 6a3anbToBOV NaBbl, MOBCIOAY HAKPbIT KOCMUYECKOW
NbiNbld U KPYrAbiMKM " LMpKamMu " MOLUHbIX  BYNKaHUYECKUX
B3pbIBOB.

[eatenbHOCTb BHYTPeHHeW TennoTel Ha JlyHe po  cumx
nop nposiBnsieTcs B ocrabrneHHoM BuAe, BblOENeHUEM
napoB ¥ ra3oB W3 TPelWMWH B OTAEMbHbIX YyyacTkax ee
Kopbl, O 4eM cBugeTenbcTBoBan HegaeHo / 1958rog /
[MonyyYeHHbIn  CMeKTp, COCTOSIBLUMA U3 APKUX  MVHWUA

YrNepoancTbIX COeauHEHWI, Bbi3BaHHbIN droopecueHumen /
nog  OeNCcTBUMEM  COMIHEYHOW  pagvauun / 4YpesBblHaiHO
paspexXeHHbIX ra3oB, W3BEPXEHHbIX LEeHTpanbHOW  ropow
OrpOMHOro 130 «kunomeTpoBoro KpaTepa AnbgoHca,
pacnoroXeHHOro B CPeAHen YacTu NyHHOro Aucka.

OTOT MVp TULIMHBI U MOKOSI HEM3BEXHO HacTynuT U Ha
Hallei nnaHeTe, Nocrne TOro kak ee 0OOMouYkM 3aBepLuat
CBOWO reornoryyeckyto aBonoumto. Moka xe 3emnsd, Kak
lMnaHeTa, HaxoAUTCA B CaMOM pacLBeTe CBOEN KOCMWUYECKON
KU3HU.

Yxe MHorme wmwunnuapgabl net Hawe ConHue, AdaBsliee
XW3Hb CBOEW MNMaHEeTHOW CcucTeMe TepsieT 3JHepruio B
MUpoBoe NpOCTPaHCTBO B BUAE BOIHOBbIX "
KOPMYCKYMAPHbIX N3MyYeHUN, BO3HMKaKOLLMX B ero
YyJOBMWLLIHO  packaneHHoM sape, B copMe  NpoayKTOB
BbICOKOTEMMNEPATYPHbIX ~ peakumini - obpas3oBaHUsi  aTOMHbIX
agep lenua n OpyrMx XMMmMYeckux anemeHToB. M3nyyeHun,
KOTOpble MPOCMEXMBAsCb Yepe3 BC Tomuly ero obonoyek
HapyXy, OCTUraloT MOBEPXHOCTU (hOTOCHEPL! yXKE B ThiCSYY
pa3 ocnabneHHbIMM U TpaHCKHOPMMPOBAHHLIMU MO YacToTe
koneGaHuii [0 YPOBHA Tak HasblBaeMoW "3dpdeKTUBHOM
TemnepaTtypbl" Hawen 3Be3dbl, paBHOM wnuM  Gnuskonm K
6000rpapycoB KenbBuHa.

Oxkpyxatowasa CornHue "BHYTPEHHsI KOpOHa" cocTosiLas
u3 obnaka 3nNekTpOHOB W sAep Bogopoga W remust C
NPUMECHI0  BbICOKOMOHW3NPOBAHHBIX aTOMOB MeTansoB, Kak
Keneso, HUKEMNb, KanbUWi, koGanbT W Ap. - NPeacTaBnsoT
cobolo  yaAUBUTEMbHYHO cmecb "MupoBoro  xonoga" c
MUMIMOHaMM rpagycos TemnepaTtypsbl 04eBUAHO
NMpoHUKawLlWmMx u3 ero rnybuH, ocTtatkoB "possesgHon"
mMatepum B OpPME CXaTblX U pacKamneHHbIX Mna3MeHHbIX
CryCTKOB, BbIPBaBLUMXCA HapyXy B BMAE SPKUX BCMbILEK B
ero xpomocdepe.

MoToku pPafMOBOMH, HAa3MeKTPU30BaHHbIX aToOMOB,
obpasylowmx T.H. "aneKkTpuyeckuii BeTep" BAMSIOWMA  Ha
(hOpMYy KOMETHbIX XBOCTOB, @ TaKKe PEHTIeHOBbIX M ramma
ny4yen  UCMyCcKaeMblX  CONHUEM, Hapsidy C  OBbIYHbIMU
BONMHamMM Tenna W cBeTa [JOCTUrawT Hawewn nnaHeTbl u
NMpoHUKasi B BepxHWe, Havboree paspsPKeHHble crou ee
aTMocdpepbl, NOAAEPKUBAIOT €e B COCTOSHUM MOCTOSIHHOMN
MoHM3aLun "noHocdepa" nopoxaasi B yucne Opyrx sBneHun
- MarHuTHble Oypu, KpacuBble 3penuiia MOonsPHbIX CUSIHUNA,
HenpepbIBHbIE PO3bl, @ TaKKe BMUSIET CBOUM KkoneGaHuem
Ha puTM norogbl M kKNvMMata W TeCcHO 3aBucslee OT
nocneaHux - Guonormyeckne npoLecehl.

Ho, kak He BENUK 3anac 3Heprum ConHua,
nogaepXvVBaemMblii  MOLLUHbIM MOMEeM KOCMWUYECKOro  BUXPS,-
paHo unM  NO3AHO OH [OOMKeH OydeT  UCTOWUTBCS.
Bnarogaps pacxogy 93HepruM COMHEYHOW CUCTEMOM, 3a
npedlwecTsyole MUNNMapAabl NeT ee  CylWweCTBOBaHMWS,
Halle LeHTpanbHOe CBETWUMO, OMOSIOKEHHOE BTOPUYHO U
HblHE  CHOBa  BO3ropalolleecs,- BCE e He CMOXeT
MONMHOCTBI0  BOCCTAHOBUTb  MPEXHIOID  CKOPOCTb  CBOEro
BpaLleHNs, JOCTUrHYB BO3MOXHO TMOMOBUHbI €€ BeNUYUHbI,
6nuskon K COBpPEMEHHOM opbuTtansHon CKOpOCTH,
6nuxaviwen nnockoctn Mepkypus / 48km /cek /, nocne uyero
3TM  CKOPOCTM, @ C HEK U aKTMBHOCTb  COJTHEYHbIX
U3Ny4YeHun, MeaneHHo noraeT Ha ybbinb UM Halwe CBEeTUNOo
HensbexHo mnocTurHeT obwas cyabba OGonbMHCTBa 3Be3n.
fApepHble peakuuu, NOAAEPXWBAlOLIME €r0  U3MyyeHue C
nageHnemMm TemnepaTtypbl [OOMkHbI OydyT 3ameanuTtbes, a
3aTeM U COBCEM MNpPeKpaTUTbCs, OrPOMHasi  OCTbiBaKoLas
macca, BMECTE CO BCEMW CBOVMMW MfaHeTamu, XusHb Ha
KOTOPbIX MPEKPaTUTbCH 3HAYUTENIbHO paHbLUe,- BO3BpaTUTCS
K CBOEMy WCXOOHOMY COCTOSIHUIO, NpeacTaBnsst  cobow
cKonneHve TeMHOW MeTeOopHOW marepun obnakos
KOCMUYECKOM MbiMM U rasoB, KOTOpPbIMM MOfHA  Hawa
[anaktvka, nogobHo  ApyrMM  3Be3fHbIM  cuctemMam Y
KOTOPbIX 3TW Henpo3payHble Maccbl MaTepuu, 0COBEeHHO
XOpOLO 3aMeTHbl MNpu HabnogeHnn ux c pebpa, B BuAe
NPOJONbHON TEMHOW MOMIOCKM Ha (POHe BeTBEeW ranakTuKu.

OnucaHHbIn Hamu Ha npuMepe ConHua, CpaBHUTENMBHO
CMOKOMHBLI W NMAaBHbIA XOA4 9BOMIOUMM 3Be3[, uspeaka
HapywaeTcs B CcamMOM Hayane OypHbIM  UCTEYEeHMEM
packarneHHbIX rasoB C MOBEPXHOCTW, MMaBHbIM 0o6pa3om Ha
3KBaTOpe 3Be3[bl, HaNpUMep Yy Tak Ha3blBAeMbIX MMraHTCKMX
3Be3q Tuna Bonbda-Pane. 3pecb nepen Hamm cygoporu
MUPOBOro Tena ocBoOOXAalLleroca OT Uu3bbiTka 3Heprum
npu ero 4Ype3mMepHO ObICTPOM BpaLLEHUM.
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Mopo6Hble 3Be3fbl NOSHOCTbIO unm 4acTUYHO
cbpacbiBaloT ¢ cebs rasoByto 0b6OMOYKy, KOTOpas crana Ha
akBaTope W cbnwkaeT BecbMa packaneHHoe sapo, uHoraa
nepexofsiiee B craguto " 6enoro kapnuka " c MakcumarnbHO
M3BECTHOW HaMm TeMnepaTypoll MOBEPXHOCTU, AOXOAsALER OO0
100.000 rpagycoB, OKPY>XEHHOro 6neaHbiM cusiHnem
MeANEeHHO pacLUMPSIIOLWLEeNCa NnaHeTapHON TYMaHHOCTW.

3amevaTeneH XMMWYECKUIA COCTaB JTOro peakoro Tuna
TyMaHHocTel. CBeTnble  fMHMM B ras3oBblX  CREKTpax
CBUOETENbCTBYIOT O HanuyMM YMEPEHHOTO WMOHM30BaHHbIX
aToMOB yrmepofa, asoTa, Kucropopda, HeoHa, MarHus,
KPEMHUSI, Ccepbl, KanbLus, TUTaHa U kenesa. Bce anemeHThbl,
aTOMHbIi BEC KOTOPbIX KpaTeH 4eTblpeM / ecrnv UCKM4YUTb
as30T, aTOM KOTOPOro BEPOSITHO MOCTPOEH HE TOMbKO U3
Yactuy, Ho W sidep Jdentepus /, kak Obl  UNACTPUPYHOT
rnybokyt0 MbICNb O TOM, 4YTO siApa aTOMOB renust wunu
yacTvubl B BMOE paavkanoB wunu "reniMkoHoB" BXOAST B
COCTaB aToMHbIX siAep 0onee TsXeNblX SMEMEHTOB B
KauyecTBe CTPYKTYpHOW eauHWULbl, MHOrAa B KOMOMHauuu ¢
AopaMuM NEerkoro  Unu - TSHKenoro  Bodopoda /MpPOTOHOB U
OEeWTpoHOB/ , B TEX Cry4yasix Korga aTOMHbIA BeC 3fneMeHTa
He KpaTeH YeTbIpEM WM BbIpAXAETCH HEYETHbIM YUCMOM.
310 06CTOATENLCTBO  LOSMKHO nponute  CBeT  Ha
NMPOUCXOXAEHUE U SBOSIOLMIO  XUMUYECKUX INEMEHTOB B
KocMoce- npobrneMy KOTOPOM Mbl elle KOCHeMcsl npu
paccMoTpeHumn aBonoUnmn 3BE34HbIX cuctem n
npovcxoxaeHun MeTaranakTtuku, Tenepb e obpatumcs K
0630py uUCTOpMM [0 TENeckonuyeckux HabnogeHun Tak
HasblBaeMbIX "HOBbIX 3Be3g" M MPOLECCOB MPOUCXOASILLUX
npu ewe 6Gonee rpaHAMO3HbLIX BChbIWKaAX "CBEPXHOBbIX"
MOCKONbKY 3TW pedkue U HeaaBHO MW3YYEHHblEe SIBMEHWS B
KOCMOCe, MponuBalT CBEeT He TOMbKo Ha npobnemy
NPOUCXOXAEHUSI MMaHETHbIX CUCTEM, HO Aaxe BCer Hallen
MeTaranakTuku.

Foe Buyepa euwe
3amMevaTenbHoro,  CerogHsi
pasropeBLleecsi CBETWUMO, C TeM 4ToObl, GbICTPO nNynbcupys
W MeHsis SpPKOCTb, Yepe3 Mecsil, APYroil CHoBa WCYe3HYTb
AN HEBOOPYXXeHHbIX rna3 HabnopgaTtens. OTta  KapTuHa
XOpOLIO 3HaKoMa BCEM acTPOHOMaM, HauuHasi C [APEeBHOCTU
W 0O HawuxX [HeN.

Teneckon OTKpbIBan HU4yero
BCMbIXMBaoOT BHe3anHo

K uucny  3amevaTenbHbiX  BCMbIEK  CBEPXHOBbIX
OTHOCUTCS 3Be3ga Tuxo - bpare BcnbixHyBLIas oceHbto 1572
roga B cosse3gum Kaccuonen wn gocturiias B MaKkCUMyMme
ApkocTM  nnaHeTel BeHepa, 3atem 3Be3gpl  Kennepa,

BCMbIXHYBLWAs B co3Be3gum 3meeHocua B 1604 roay,
npeBocxogMBluas  ApKocTbio  KOnuTep  3auHTepecoBaBLUME
BENNKNX COBPEMEHHMKOB, MIMEHa KOTOpbIX OHWU HocsAT. K Tomy
XKe Tuny oTHocuTcst elwe 6Gonee paHHss BCMbllka B
Tenbue, B 1054 rogy, oTMeYeHHass B JETOMUCAX KUTaMCKUX
acTpoHOMOB, kak "3Be3ga-rocTbsi”, gocturilas HebbiBanon
SAPKOCTU -5- unNu pgaxe -6- BeNnUYMHbI, T.e. B HECKOMbKO
pa3 npeBocxoaswen spkocTb nnaHeTel BeHnepa /-4/. Bce
OHM ObiNMM BMAUMBbI HEBOOPYXXEHHbLIM [MA30M Oaxe [OHEM,
npuyeMm nocnegHsis 6Gonee Tpex Hedenb, U OKOHYaTENbHO
noracnv nuilb Yepes rog U AeBATb MeCSLEB.

K atomy moxHO fobaBuTb He Goree Tpex unM 4YeTblpex
BCMbILLUEK "cBEpXHOBLIX" HabntogaBLUMXCs B Hawen
[anakTuke B nepBoe ThiCAYeneTue Hawewn 3pbl, Kak
CBUOETENbCTBYIOT O HUX [APEBHUE KUTAWCKME U  SINOHCKME
XPOHUKMU.

OT0 BO nepBbix cBepxHoBast - 173 rogpa H. 9
BCMbIXHYBLWAs B co3se3aumn LleHTaBpa mexagy anbdon u
GeToii 3TOrO CO3BE3OMS W CUsIBLUAST B TEYEHUUM BOCbMMU
MeCsILiEB, MEHSSI HE TOMbKO CBOK SIPKOCTb HO U LIBETOBblE
OTTEeHKW. 3aTeM  feTonuMcu  YNOMUHAKT  CBEPXHOBYHO,
BCMbIXHYBLYO B co3Be3gum Kaccuonenm B 369 rogy H.9
Yyepe3 nonroga yracluylo, Ha MecTe KOTOPOM B HacTosiliee
BpeMsi obHapyxeHa crabasi  konbLeBasi  TYMaHHOCTb,
crnyxawas MOLHbIM WUCTOYHUKOM paguon3nyyveHus.

3a Hel B  XpOHOMOrMYeckoMm  nopsigke — cnegyet
"cBepxHoBasi" BCMbIXHyBlIass B 827 rogy H.3. B CO3BE3avu
CkoprnmoHa U1 cBeTuBwas kak "[llyHa B kBagpaType" HO
OOBOMBHO CKOpO, cnycTs 4 Mecsaua noracwas. WM, HakoHel,
Ha pybexe AOByx Tbicayenetui, B 1006 rogy H.3., cornacHo
CMPUICKUM  XpOHUMKaMm, nosiBunacb nopgobHass BeHepe no
BENMYMHE N APKOCTU 3Be3fa, KoTopasi Takke CMycTs YeTbipe
Mecsiua umcyesna. Apabckue UCTOYHWMKM  yKasblBalOT —ee
MECTOMONOXEHNE Ha Hebe, / cneBa OT HanpaBneHusi u3
BaBunoHa B Mekky /, T.e. Ha lOro-Boctoke HebecHoW cdepbl,
4YTO MOATBEPXKAAT KUTAWCKME WU SINOHCKME XPOHUKM, aHanu3
KOTOpbIX MO3BOMsIeT rokanu3oBaTb e€e B co3Be3auu Bornka,
y HOXKHOW rpaHulbl cocefHero co3se3ams CkopnuoHa.

B HacTosillee Bpemsi 3TU pedkue BCMbILKA "CBEPXHOBbLIX"
HabnopalTcs B COCeOHUX ramnakTukax Ha doTorpadusix,
MONyYeHHbIX  MOCPEACTBOM  MOLLHbIX  aCTPOHOMWYECKUX
pecdnektopoB B CTO U Oonee AwWMOB B aAvameTpe, Ha
obcepBaTopusix ropbl Manamap B CLUA n y Hac B cTpaHe
Ha KpbiMckon obcepBaTopuy, C  MOMOLLbD MEPBOTO B
EBpone wu TpeTbero B Mupe 2,6 METPOBOro 3epkana.
ApkocTb MX B Makcumyme Griecka noyTu OOCTUraeT rpaHuy
BMOWMOCTW [axe HEBOOPYXXEHHbIM [1a3oM, Kak Hanpumep
CBepxHOBasi, BCnbixHyBwasa B 1885 rogy B cocegHen cC
Hamu ranaktuke - TyMaHHOCTM  AHZpomenbl, 3Be34HOW
cMCTeMe, B HECKONMbKO pa3 MpeBblllaloliei Maccon Haw
MneuHbliA NyTe U NOYTU B ABa pas3a Gorblle ero no cBOUM
NMHeMHbIM  pa3mepam. JTa  CBepxHOBas  gocturna B
mMakcumyme Gnecka 6,5 3Be3gHOM BenMYMHBL U ecnn
NPUHATbL BO BHMMaHWE paccTOsHWE OO0 3TOW CUCTEMbl, OKOMO
OBYX MUIIIMOHOB CBETOBbIX NET,- AOkHa Obina Gonee uem
B 100 wmwunnuoHOB pa3 npeB30oWTM cBOMM  Breckom
abcontoTHyto pkocTb Hawero ConHua.

Ewe Gonee 4ynoBWLIHOW SIPKOCTWM [AOCTUrNa CBEPXHOBas
B ChnvpanbHOM ranaktuke nog Homepom 66 4182 B
co3se3gum Bonocel Beponuku, otkpbiTas 31 aerycta 1937
roga kak pa3 Ha MnogbemMe SIPKOCTM, U Yepe3 HECKOMbKO
OHel p[ocTurwas Makcumyma - 8,5 3Be3fHOM BEeNWYUHbI, YTO
nNpuHUMas BO BHUMaHWE pacCTosiHAe [0 3TOW CTOPOHbI
cnupanu, paBHoe npuonuautensHo 13 MWUMNMOHaM CBETOBbIX
net, paetr abconioTHylo spkoctb B 600 mwunnuoHoB pas
npeBocxofsllylo spkocTb Hawero ConHua u B 60 pas
npeBbIlLaBLLY0  0bLLyt0 "MHTErpanbHy" SpKOCTb BCEW  3TOW
3BEe30HOW CUCTEMbI B LIENOM.

B otnmumm oT 9Tux KaTtacTpoduyeckux BCMbIWEK K
paccMOTPEHUIO  (PM3NYECKON MPUPOAbI  KOTOPbIX Mbl eLle
BO3BpaTVMMCS, 3HAUMTENBHO Yallle BO3ropalTcs B Hallew, a
Takke M B ApYrMX ranaktukax oOblyHble "HoBble" 3Be3fpl,
6Grneck KOTOpbIX B WX MaKCUMymMe BCE Xe B [OECSTKM U
COTHM ThICAY pa3 MpPeBOCXOAWUT CBETUMOCTb Hawero ConHua
OTHECEHHYIO pasyMeeTCs K TaKOMy Xe OT Hac pacCTOSHUIO.
BonbluMHCTBO 3TuUX 3Be3n  ydaneHsl OT Hac Ha Takue
paccTosiHWsA, YTO [Jdaxe B MakCuMyme CcBoero Gnecka
OOCTYMHbI  NWWb  TENecKonUYeckuM  HabnaeHusm, XoTs
uspefka ObiBAlT BUAMMBI U HEBOOPYXXEHHBIM [Ma30M, Kak
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Hanpumep B co3se3gumn Kuns, BcnbixHyBwas B 1843 roay u
[oCTUras B MakcMmyme BMAMMON SpkocTu KaHonmyca aToro
rMraHTa toxHoro Heba.

B 1866 rogy B co3esgum CesepHasa KopoHa
BCMbixHyna "HoBas" pocturwas B MakcuMyme  BTOPOWA
3BE3[HOW BENWYMHbI, HO MeHee YeM u4epe3 Hedeno
ocnabeBlasi Ha 3 3Be3gHbIX BenUYMHbI UnuM B 16 pas no
cpaBHeHV0O c Makcumymom. Criycts 80 nmet, B 1946 ropgy
OHa MOBTOPHO BCMblXHyNa, ykasbiBas TeM CaMblM Ha
NepuvoaMYecKUin  XapakTep BO3ropaHusi 3Be3n  NofobHow
npupodbl W B HacToswee BpeMss B "Makcumyme"
npeacTaBnsieT cobot  KpacHyi 3Besgy kmacca M, co
CBETMbIMW  NWHUSIMW  BOOOPOAA W renmust B CNeKTpe,
CBMAETENbCTBYIOLWMMY O  MPOAOIIKAOWNXCH  U3BEPXEHUAX
packaneHHbIX ra3oB Ha ee MOBEPXHOCTM.

Takon e npubnuautensHo sipkoctu "2" gocturna "Hosas’"
1898 roga B cos3Be3auMn BosHuuero, 3a kOTOpoOW crniegoBana
"HoBas" 1898 roga B cos3Be3auMn 3meeHocua, MOBTOpWBLUAS
Benbiwky cnycta 35 net, B 1933 rogy. Booblie noBTOpHbIE
HOBble 3TO 0COObIA Krnacc 3Be3f, KOTopble NOA06HO TOMbKO
yTto ynomsHyTol B CeBepHoit KopoHe, npefctaBnsitoT cobon
[OBONHbIE NEpeMeHHble, B KOTOPbIX OTHOCUTENbHO XONOAHbLIN
KpacHbIi TUraHT co4eTaeTcs C MeHbMM Mo Macce W
SIPKOCTW, HO Bonee MMOTHbIM WM OYEHb TFOPSHYMM  CMYTHUKOM,
CNeKTp KOTOPOro MackupyeTcsi B MuHVMMymMe 6Gonee spkum
CNEeKTPOM ruraHta W BblAeNseTcs OTYeTNMBO NUllb B
Makcumyme, 3aTMeBasi NocfnedHuA U MoHM3MpYys obnaka
rasoB okpyxawowux obe 3Be3dbl.

MHorga HabrniogaeTcs cmellaHHbI crnekTp knacca M, c
3aMeTHbIMK OfIoCaMn  MOJEKYN OKUCUM TuWTaHa W SpKUMU
NMHUAMW  U3NYyYeHWs BodopoAa, renus 1 xenesa, Npuyem
HanuMune 3eneHblX W KPacHbIX JIMHUA CONMHEYHOW KOPOHbI
cBugeTenbcTeyeT o] ypesBbl4anHO BbICOKON CTeneHu
MoHmsaumn. STO MO CyLeCcTBy He HacTosiwme "HoBble" a
cKopee [OnronepuoanyeckMe HempasuilbHble NepemMeHHble
3Be3abl C GonbLION amnnuTyaol kornebaHust sipkocTu U C
GonbluMM NepuoaoM ee U3MeHeHusi. XOTS BO3MOXHO WX
pacuyeT, obwas npuyvHa  MepBOHaYyanbHOW  BCMbILKN -
BCTpEYa C rasoBON TYMaHHOCTbIO M B JdarnbHenwem Kak
CNeACTBMSA HapylleHue paBHOBECWS B MpOTeKaHUW SAEpHbIX
peakuun B UX Heapax.

Cosse3gue Jlebeas nogapuno Takke [BE  XOPOLUO
BUAMMBbIX "HOBbIX" 3Be3dbl, OAHa W3 HWX BCMbIXHyNa B
npowrnom cTtonetun B 1876 rogy, a gpyras B 1920 roay,
OOCTUrHYB B MakCUMyMme SIpKOCTW 3Be3g 2 U 31 BenuYMHbI
COOTBETCTBEHHO.

Hawe cTonetve 03HameHOBanocb nosiBMeHnem
HecKomnbkux, ocobeHHO spkux 3Be3gd. B 1901 rogy B
cossesgum [epces, HoBas 3Be3ga paBHas Mo 6Gnecky B
makcumyme ApkTypy wnu Kanenne, satem B 1918 rogy B
cosse3gum Opna nosiBunack eule 6Gonee sipkas "HoBas’"
ycTynuBwas no OGnecky B MakCMMyme IUWllb Ha MOMOBUHY
3BE3[HOV BENUYMHBI, KpacasLy ceBepHoro Heba Cupuycy.
3a Hew cnegoBanu  yxe 3HauuTenbHo 6Gonee cnabas
"HoBas" 1925 ropa B cos3se3aun YKusonucua.

Cnepyowas spkas "HoBas"BCMbIXHyBLUAS B CO3BE3AMU
lepkyneca B 1934 rogy Obna nuwb HeMHoro criabee
"HoBon" Oprna cpaBHSIBWWCb B Makcumyme c 6reckom
[eneba, ApkoCTb ee MeafieHHO najana, U B TeyeHun Tpex
mecsueB ocnabena Bcero nub Ha 3 3Be3OHbIX BENUYMHbI.
Osa roga cnycts, B 1936 rogy B co3se3gumn HAulepuubl
nosiBunack "HoBas", koTopas AOCTUIHYB B MakcuMmyme 2-i
3BE3[HOV BEeNWYUMHbI, BbICTPO ocnabna B APKOCTM U Yepes
OBe Hedenu nepectana OblTb BWMOMMOW HEBOOPY>KEHHOMY
rmady Habniopatens.. [anee B 1943 rogy B HOXKHOM
cosse3gum Kopmbl nosiBunack elle ofHa rocTbs, no 6necky
conepHuyaBwas ¢ Purenem /-0,8m/ HO Takke B OgHY
Hepdeno ocnabna Ha uUenbiX 5 3Be3dHbIX BEMUYUH.

WM HakoHey B 1961 ropgy cHoBa B cosBe3gum [epkyneca
BCMbIXHyNa HoOBas 3Be3[a, 0COGEHHO XOpOLUO M3yYeHHast Ha
Kpbimckoni actpodmanyeckon obcepsaTtopum Akagemun Hayk
CCCP. Ha NPOTSHKEHMM  OBYX  MecsueB BENnCb
anekTpodoTOMETpUYECkMe  HabniogeHuss ee  bGriecka U
nonyyeHbl okorno 120  cnekTporpamm, MO3BONVBLLWE B
YaCTHOCTN OMNpeAenuTb CKOPOCTU ABWKEHWS ra3oBblX Macc B
okpyxatwoLlen ee obonouke, AOCTMraBlIMEe B MaKCUMyMe
1800 kunometpoB B cekyHAy. BbligeneHHas Bo Bpewmsi
BCMbILKMA 3Heprus gocturna nopsgka 10 B 46 cTeneHu

3proB, YTO MOYTU B CTO ThICAY pa3 MNPeBOCXOAUT roAoBOE
usnyyenve Hawero ConHua.

OctanbHou Mmatepuarn, nonyvyeHHblin OTgenom  husnkn
3Be3q noka /1965 r/ He onybnukoBaH K obellaeT Hemarno
MHTEpecHbIX  nogpobHocTen 06  3TUX  yOMBUTENbHbIX
saBneHusax Kocmoca.

lMpepblBasgs Ha 3TOM Haw 3aTAHYBLUMICH, HO Oaneko He
MOMHbIA  UCTOPMYECKUA  MepeyeHb "HOBbIX  3Be3n”, Gneck
KOTOpbIX B MakcuMyme [OCTYyNeH HEeBOOPYXEHHOMY rrasy
Habnopartens. Ml OOMKHbI OTMETUTb BaXKHOE
obcToATeNnbCTBO, COCTOsiLlee B TOM, 4YTO  HOBeWLMe
obcrnenoBaHUst MecT 3TUX  BCMbIWEK, BO MHOMMX  Criyvasix
obHapyxuBanu obnayko HeGonbLIoN cBeTsLelncs
TYMaHHOCTU, UMEHHO Ha TOM y4yacTke HebecHomn cdepbl, roe
npousowna Benblwka "HoBow". Oka3blBaeTcsi  CBeTOBas
BOJIHA PacnpOCTPaHsIsiCb BO BCE CTOPOHblI OT SIPKON 3BEe3[bl,
MOCTENEHHO OcCBellana HeBMOMMYHO, HO CYLLECTBOBaBLUYO [0
3TOr0  OOLWMPHYH  ra3oBYWD TYMaHHOCTb B KOTOPYH
oKasanocb norpyxeHHou "Hosas". Ha cHuMKe, caenaHHOM
CMYCTSl HECKONMbKO IeT OTYETNMBO BWAHbI AeTanu CTPOeHus
9TOM TyMaHHOCTW, B Mpedenbl KOTOPOWM BTOprnacb Halua
3Be3da, MnyTb KOTOpON BbloensieTcs SipKON c
pa3BeTBMeHVAMM  Oyrom noBopoTa, Ha doHe cnaboro
TyMaHHoro obnaka.

BosmoxHO, 4To BCsA 3Ta 06nactb  BO3MYLLEHHON
mMaTepun SIBNSETCA KomnblOenbio HOBOW NMaHETHOW CUCTEMbI,
a ans poxaeHusi KOTopou, Gonee ThicsyuM NeT TOMy Hasagj
M3BecTUna sipkas  BCMbllKa, BOSIHbI  KOTOPOW  AOCTUMMHN
Hawew nnaHeTbl nuwb B 1901 rogy.

XapakTepHbl  kpuBble Gnecka Bcex "HOBbIX" 3Be3f
oTNMyallUMeCss  Pe3kUM  MOABEMOM K MakCUMymy C
nocrnegytoweri HebonbLUOW "NpeaMakcMmanbHOW 3adepkkon”,
rocrie KOTOPOW Yxe crefayeTr MakCUMyM sIpKOCTU, @ 3aTeMm
MeaneHHoe nageHue CUNbHO BOJTHUCTON KpVBOM
oTpaxatwLwlen konebaHns SpKOCTM  yracalowlen 3Be3gbl.
OpfHOBpPEMEHHO C  U3MeHeHveM bGriecka "HoBoW" 3Be3dbl
3aKOHOMEPHO MEHSIETCS U €€  CreKTp, nocrnenoBaTenbHO
npoxoas B pa3HbIX CTaguMsX OAUH 3a JPYrMM U3BECTHble
CMEKTPbl KOCMUYECKMX, a Takke (PU3MYECKUX Ten.

Cnektp "HOBbIX" B MakCMMymMe HamnoMuvHaeT CrekTpbl
ropsyMx  3Be3[  CBEpXTUraHTOB, C  PE3KNMMU  TEMHbIMU
NMHUSIMM  MOFTIOLLEHMUS, KOTOPbIA 3aTeM Mocne Makcumyma
nepexogsaT B Andy3uni0, UCKPOBOW CMNEKTP, COCTOSALLMA 13
pasHbIX CBETNbIX NWHWUIA MOAOOHBIN TOMY, Kakne MonyyarTcs
OT packaneHHblX ra3oB B 3MNeKTPUYEeCKOM uckpe. 3a HUM
cnenyeT cnekTp "OpMOHOBLIX 3Be3A4", B KOTOPOM OCOGEHHO
BblAENSTCA NMHWK MNOHU30BaHHOTIO renusi, 3atem
MOSIBNSIIOTCA NUHUM  aTOMapHOro kucropoda M asota. U
HaKoHeL, MO Mepe pa3spexeHusl pacCeuBalolMXCs ra3os,
CMEeKTP MOCTENEHHO CTaAHOBUTCH MOXOXWM Ha "HebynspHbie"
CMEKTpbl MMaHeTapHbIX TYMaHHOCTEM C WX XapaKTepHbIMU
3eneHbIMU  NIMHKUSMW  ABaXdbl WMOHWM30BAHHOMO  KMCHopoaa.
Bca oaTa KpacmBas cMeHa UBETOB U UX  SPKOCTU
NMPOMCXOAMT Ha HaWwuxX [rasax, B TeYeHUn Kakux-Hubyap
HECKONbKNX AHeW wunuM Mecsaues /pegko roabl/ , B TO Bpems
Kak [ewcTBuTemnbHble "BO3pacTHble" M3MEHEHWs B CnekTpe
3Be3q BO BpeMs WX MeAneHHOW 3BOMLMKU, COBepLIaTCs
Ha MPOTSHKEHUU [OECATKOB U COTEH MWMMUOHOB NET.

MolHble BUXpW, BO3HUKAOLUME MO3aaM BTOPrHyBLUENCH
KOCMUYeCKomn Maccbl, HECOMHEHHO CMOCO6HbI camu
obpasoBaTb MNaHETHble Tena pasfuuyHbIX pasMepoB MU
NNOTHOCTW, BOBriEKaemble B  JdanbHENWeM  CKOPOCTHbIM
rnonem, cosfaBaemMbiM OJHOBPEMEHHO BOKPYr BpallaloLierocs
KOCMMYECKOro  Temna, CTaBlero "LeHTpanbHbiM  CBETUrom"
CMCTEMbI BO BCEX OTHOLIEHMAX ModobHO Hawen. Ecnv mbl
ONs HarmsgHOCTU  MbICNIEHHO  YMEHbLUMM  Maccy Hallen
3emnn B 6*10 B 27 cTeneHn pas, T.e. 4O BENWYMHbI OOHOrO
rpaMma M B COOTBETCTBEHHOM MacliTabe Macchl Apyrux
nnaHeT u Hawero ConHua, TO B MNOJOOHON MWHMATIOPHOM
MOZENn! CONHEYHOM CUCTEeMbl, Macca Hallero LeHTpanbHoro
cBeTuna BblpasuTca  conuaHoh  BenuumHom B 332500
rpammoB wnu okorno 20 nygoB, B TO  BpemMsA Kak Macchbl
BCEX NMaHeT C WX ChyTHUKaMu, actepoMaaMmu U KoMeTamu
He COCTaBWUT W MOJKUnorpaMma.

[axe camble KpynHble BHeLWHWe mnnaHeThl, kak Honutep,
CatypH u HentyH Oynyt obnagatb MaccamMu B 3TOM
mMacwTabe cootBetcTBEHHO 318, 95, 15 n 17 rpamm, Ho
Oyaoyum ypaneHel OT LUeHTpa BpaleHWs CUcTeMbl Ha
paccTosiHue B ThiCAuM pa3 npesBocxoslive  avameTp
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ConHua, oHn Bce xe 6yayT obnagaTb nbBWHOW [onen, Ao
98,6% BpalyaTenbHOro yrrmnoBoro MOMEHTa CUCTEMBbI.

Bce «kpynHble, Tak Ha3blBaeMble "perynsipHble” CrnyTHUKK
lOnutepa u CaTypHa, a Tak Xe HEeCOMHEHHO YpaHa W
HenTyHa, nogobHo Hawen JlyHe Bcerga obpalleHbl ofHoOM
CTOPOHOW K CBOeW nnaHeTe, MacCMBHO BOBIEKalOTCS B
opbutanbHble OBWKEHUS MraHeTapHbIMU  BUXPSIMU, BHYTPU
KOTOpbIX OHWM Hekorga obpasoBanvCb U [axe B HEKOTOPbIX
cnyyasix yHacnegoBanuM uX aTtMocdepy, Kak 3TO XOpOLUO
3aMeTHO Yy kpynHon "nyHwbl" CaTypHa, obragatowienn nogobHo
no coctaBy CaTypHa aMMMayHO - METaHOBOW aTMoccepoil.
OTU perynsipHble NyHbl , COBEpLUAOT CBOW opbuTanbHble
BpalleHNsi B NIIOCKOCTsIX, COBMafatloLlMX C 3KBaATOpUanbHOM
MNOCKOCTbIO MOPOAMBLUMX WX MnaHeT. M nuwb  cryvanHo
ronaslMe Ha nepudepuo NNaHeTHbIX BUXPEW KPYMHble
OCKOJIKM acTepovaoB W MeTeopuToB, Byayyn 3axBaveHHbIMU
aTUMM  BUMXPAMK  obpalialoTcs B 0OpaTHYlO  CTOPOHY, B
MMOCKOCTSIX PE3KO OTMMYHBIX WM CUMbHO HAKMOHEHHbIX K
akBaTopy. Takum BpalweHuem obnagaot 11, 12, 8, 9, /B
nopsigke MX paccTosHuiA/ cnyTHUkn KOnutepa n 9-i /kpainHss/
nyHa CartypHa - ®eba, Bce OHM MMET yrnosatyio copmy U
Hebonbluve pa3mepbl, Nopsiaka OECSATKOB W peako COTeH
KMNOMETPOB B AnamMeTpe.

MHOro MHTEepecHbIX BOMPOCOB CTaBUT U pa3bsCHAET Ham
noapo6HbIN rmapoanHamMuyecKkin aHanus HEKOTOPbIX
ocobeHHOCTEN [ABWXEHWA BHYTPU COINTHEYHOW CUCTEMbI, U3
KOTOPbIX Mbl OCTAHOBUMCSl TONbKO Ha  YyAWBUTEMbHbIX
OBWXKEHUsIX cnyTHUKOB Mapca v BHYTpeHHUX komu CaTypHa.

O6e "nyHbl" Mapca wumetoT dopMy  HenpaBuIbHbIX
o6romkoB, pa3mepamu [0 [ABYX [ECSTKOB KUIIOMETPOB MU
HECOMHEHHO MpeacTaBnstoT cobok 3axBayeHHble OGNOMKM
acTepougos.

MepBasi, 6nwxkanwasa k Mapcy "nyHa"- ®oboc wumeet
dopMy kapTodenuHbl, pasmepamm 19 Ha 27 KUNOMETPOB,
coBepliaeT cBov 06opoT Bokpyr Mapca 3a 7 4acoB 39
MUHYT K 14 cekyHO, B TO BpeMsi Kak BTOpPOW CRYTHMK
Oeiimoc obpalaetcs Ha BABoe OonbllieM ypdaneHnut u
coBepliaeT cBoi kpyr 3a 30 vacoB 17 MuHYT u 55 cekyHa.
CornacHo TeopuM TSArOTEHUS, ABUKEHMEM 3TUX KPOLUEYHbIX
NyH [OrKHa YynpaenaTb "mputarMBairowlas” ux nnadHeTa, Ho
oKasblBaeTcsl, YTo cam Mapc coBepluaeT CyTOYHbIi 0GOpOT
BOKpYr CBOen ocu, 3a 24 vaca 37 MUHYT U 23 ceKyHAabl,
T.e. C VYITIOBOM CKOpOCTblO, Gornee 4Yem B Tpu pasa
MEHbLUEN, YeM YrnoBasi CKOPOCTb €ro MepBOro CnyTHWKa,
KOTOpPbI B TEYEHUM MapCOBLIX CYTOK YycneBaeT Tpu pasa
060NTM BOKPYr NnaHeTbl, BOCXOAS Ha 3arnage W 3axoas Ha
BOCTOKE [BUrasiCb C 3aMeTHbIM M BCe BO3pacTarwum
YCKOPEHMEM W MOCTENeHHO npubnmkaetcss k Mapcy ¢ Tewm,
4YTOObl 4Yepe3 HEeCKONbKO MUIIMOHOB MeT MpeBpaTUTbCs B
METEOpUT M YaCcTUYHO CropeTb B ero aTmocdepe.

30ecb  nposiBNSeTcA  TOT  Xe  BMXPEBOW  3aKOH
CKOPOCTHbIX ~ MOMen, KOTOpbIM  ynpaBnsieT  BpalleHvem
MonoAdblX  3BE€3[, HEOTHArOWEHHbIX  [PYy30OM  MaHEeTHbIX
CMCTEM, @ TakkKe OTAeNbHbIX MNaHeT B 3TUX CUCTEMaX W
paxe Hawero ConHua, XOTS W 3aHMMaloLLero "HenTpanbHoe
nonoxeHue " B cucteme. Ho kak Mbl yxe nokasanu paHblue
"nogcrernBaemoro” u3BHe, CO CTOPOHblI CKOPOCTHOrO Mons
nnaHeT, KOTOpoe MoA0GHO nBOMY BUXPH [OOMKHO WMETb
cBol0 00OMacTb MaKCUMarnbHbIX CKOPOCTEW, BHYTPU W BHe
KOTOPON  BpalleHWs NPOUCXOAAT MO 3aMKHYTbIM — Unu
Pa3oMKHYTbIM ~ CNMpanbHbIM  TPAEKTOPWUAM, 3acTaBnSHOLLUM
yBriekaemble VMW Tena WM YCTPEMIATbCA K LEHTpYy
BMXPEBOrO [OBWKEHUA WNW YAanaTbCd K nepudepun BUXPS,
nokugas ero Hascerga, YTo M MPOMCXOAMT CO BTOPOW fyHOW
Mapca, kotopas  nopgobHo  Hawen JlyHe  meaneHHo
ydansetcs OT LUeHTpanbHOW nnaHeTbl. MogobHyo kapTuHy
Mbl Habrnogaem B CUCTEME CaTypHOBbLIX Komel.

OTa kpynHas nnaHeTta, BTopas MO BeNMUYUHE Mocne
lOnutepa  OKpyXeHa LUenbIM  poemM  MenKux  Yactuy
METEOPHOW MNopoAbl, BO3MOXHO NpPeACTaBnsolmMX Ccoboo
OBMOXKM  OOHOW U3  €ero  MHOTFOYMUCMEHHbIX  CMYTHUKOB,
KoTopble /06noxkn / obpasyloT CUCTEMY  KOHLEHTPUYECKUX
KOmneL, XOpOLIO  3HAKOMYK  Kaxgomy, BCreacTBue — Tow
KpacoTbl, KOTOpPYl0O OHW MpUAAKT nnaHete, Habnopgaemon
[axe C MOMOLLb0 HebOomnblLIOW acTPOHOMUYECKOW TPyObI.

MamepeHne ckopocTen BpaLleHunsi ATUX KoneL,
npou3BedeHHOe MO MeToA4y [OMiepoBCKOTO  CMELLEeHUs
NIMHWA B CMEKTpe OTPaXeHHOro UMK COITHEYHOro CBeTa,
nokasano, 4T0 B TO BpeMsl KaK HapyXHbId Kpan CUCTEMbI

Koreu, OBurascb €O ckopocTbto 15,5 «kunomeTpoB B
CeKyHAy, COBepLialoT MoMHbIn obopoT 3a 14 C nUWHUM
4YacoB, CKOPOCTb BHYTPEHHEro Kpas cuctembl gocturaet 21,1
KunomeTpa B CeKyHOY W MOMHbI 0BOpOT OTHWMaeT He
b6onee cemu 4vacos. Camoe BHyTpeHHee, efBa pasnnyMmoe
KOMbLO BEPOATHO AOCTUraeT MOBEPXHOCTM  aTMocdepbl
nnaHeTbl, coBepLUaloLlen MnomnHeli obopot 3a 10 uvacos 14
MWHYT Ha akBaTtope. [lpuyem, Kak Mbl yxe ynomuHanm
paHblwe, CatypH, nogobHo ConHuy u HOnutepy, a Takke
HecoMHeHHO YpaHy u HenTyHy obnapaeT akBaTopuanbHbIM
YCKOPEHMeM, T.e. YeM Bbille LMPOTa HapPYXHbIX CIOeB
aTMocdepbl, TEM C MeHbLUE CKOPOCTbI) OHU obpaluarTes
n, ecnn ana kOnuTepa ata pasHOCTb BpeMeH obopoTa Ha
3KBaTOpPe M CpPeAHMX LUMpOTax paBHA LUECTU MWHyTaMm, TO y
CaTypHa oOHa pgocturaet 24 MWHYT W MNOMHbIA  oGopoT
aTmocdpepbl B cpegHux wupotax paseH 10 yacam u 48

MWHYTaM.

3pecb, kak M B cnyyae cnyTHukoB Mapca, Bca cuctema
CaTypHOBLIX KOMeEL, €ro MHOFOYMCIIEHHbIX fyH W camo
LUeHTpanbHoe Teno nraHeTbl, NPUMBOASATCA B  [ABWXEHUe
CKOPOCTHbIM ~ MOMeM  KOCMUYeckoro Buxpss B adupe,
BO3HMKLLErO elle Ha 3ape Hallen MnaHeTHOW CUCTEMbI, Mpu
BTOpXeHun Hawero ComHua B obnako  Mex3Be3gHoW
matepun. OcoBeHHO  WHTepecHble  pe3ynbTaTtbl, obeliaet
uccrnegoBaHve CMeELLeHUMM nepurenMeB W HakroHa ocen
BpaweHns YpaHa u HenTtyHa, morywiee nponuTb CBET Ha
nogpobHOCTM paHHeW WCTOpUM 3TUX NNaHeT, BpallaloLLmMXCs
MOYTU Yy rpaHWL, CKOPOCTHOrO Mofsi Hawew cuctembl. Ho Mbl
He MOXeM 30eCb OCTaHaBnMMBATbCA Ha 3TUX AeTtansx, Tak
KaKk [OOMKHbl  MATW  fanblle U BbIACHUTb  NMPUYUHBI
KaTacTpouyecknx BO3ropaHUii CBEPXHOBbLIX 3Be3d, C Tewm,
yTobbl Gnke NOOOWTM K pas3ragke, Kak 3TO HU CTpPaHHO
NMPOVCXOXAEHUS W 3BOJOLUMM  BCEro  OKpYXXalollero Hac
MuUpa ranakTuk, MOCKOfbky B TOM MW [pPYroM crnyyae, B UX
reHesnce BbICTYNalOT HeKOTopble 06Lue 4YepTbl, HarnmsgHo
noagTBepxaarwLwmne, nogobHO  M3NOXEHHOW HamMu  KapTuHe
POXOEHUS MNMaHETHbIX CUCTEM, CMpaBeAnUBOCTb CTapUHHOW
HapogHOMW MbICIM O TOM, 4TO "MuMp mpowusowen oT
KaTacTpodbl”.

B  npobneme  cBepxHOBbIX, ObOpawlaeT Ha  cebs
BHUMaHWe, 4TO M0 MWMO BbIAENIEHNSI OrPOMHOrO KONMMYecTBa
3Hepruu, bonbluas peakocTb WX BCMbIWEK, MO CPaBHEHWUIO C
yacToToM  MOSIBNEHMsI  OOblYHbIX "HOBLIX' B Hawen u
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coceaHux ranaktukax. Ecnn o6blYHble "HOBbIE" MOSABNAKOTCA
B Hawen [anakTuke exerogHo [ecsTkamu, a BO3MOXHO W
COTHSIMM, TO Heobxoaumble CTOMeTUsi, YTo Obl AoxaaTbecs
BCMbIWKM  "cBepxHoBoW" M  nwoboBatbcs ee  Greckom,
npesBocxogdawmm kpome JlyHbl n ConHua, spkocTb noboro
obbekta Bugumoro B "MnevHom nytu". OTa CpaBHUTENbHas
penkocTb  coObITUS, HECMOTPS Ha Hanudve Gonee cTa
MUNNMapgoB 3Be3n B Hawen [anaktuke, a Tak Xxe M TO

0bCTOATENBCTBO, YTO noaobHble BCMbILLIKN nmetoT
TEeHAEHLUMIo rpynnupoBaTbCs rnaBHbIM obpasom B
["anakTuyeckon nnockocTu, T.e. obnactu HanbonbLuen

3BE3HOW NMOTHOCTU U MEKYNSIPHbIX CKOPOCTEN,- HABOAUT Ha
MbICMb, YTO TMPUYMHOM MOAOGHBLIX FPaHAMO3HBLIX KaTacTpod
ABNAETCS BCTpeYa W CTOMKHOBEHWE 3Be3d, NMpu KOTOPOM
OOMKHO BbIAENUTLCS 33 OYEHb KOPOTKUN  MPOMEXYTOK
BPEMEHU, CTOMb BOonbLIOE KONMUYECTBO 3HEPIMUM BO BCEX €e
dopmax, C KOTOpbIM He MOXEeT CpPaBHWUTbCS HUKaKOW ApYrow
u3  pusmyeckux nNpoLeccoB, Aaxe siAEPHbIA, CMOCOOGHbIV
nogAepxvBaTe BECbMa ANUTENbHOE, HO 3HAYUTENBHO MeHee
WHTEHCUBHOE U3My4eHne 3Be3f.

Jlerko nopcuuTaTh 3Ty SHEPrUto, NMPUHAB BO BHUMaHWe
CpefHiol Maccy 3Be3dbl U ee  CKOpOCTb, UMM  TOYHee
OTHOCWTENBHYIO CKOPOCTb CTOJNKHYBLUMXCSI 3Be34 WM CPaBHUTb
ee C aHeprven, akTMyeckn u3ny4yaemon npu BChbIKax
HOBbLIX W CBEPXHOBbIX 3BE3[, @ TaK Xe ANs HarfsigHoCTM C
BENNYMHON 3HEpPrMnm rodoBOro u3nyyeHuss Hawero ConHua.
MopacueTbl nokasbiBatoT, YTo Hanpumep ConHue, ABUXYyLleecs
cpeon cocegHux 3Be3d CO CkopocTbio 20 KUNOMETPOB B
cekyHay, 6yayun OCTaHOBMeHo, ocBoboauno 6bl
KMHETUYECKY 3Hepruto, kotopon xsatuno 6bl Ha 33000 net
n3nyyeHus, Npu HblHewHem pacxoge no 3*10 B 30 cTeneHu
OonbLUMX Kanopui B rOA.

3ameyaTenbHo, UTO 3HEprusi uanyyaemasi npu BChbILIKax
HOBbIX W CBEpPXHOBbIX, OKa3blBAaeTCs TOM0 e nopsiaka
BenuuuHbl, T.e. 10 B 45 cTeneHn aproB pansg obblYHbIX
"HoBbIX" U1 10 B 49 cTeneHn 9proB Yy "cBEpPXHOBbIX".
MocnegHne uudpbl Yy CBEPXHOBLIX T[OBOPSAT O GonbLIMX
CKOPOCTSX M Maccax, y4yacTBYIOLMX B CTONKHOBEHUSIX 3Bes3f,
Torga Kak ansd  nokpbiTUs  pacxoda 3Hepruv " HoBbIMU"
[OCTaTOMHO BCTPeYM C OOblYHOM 3Be3abl C TYMaHHOCTbIO,
YTO B ThICSYM U [ECATKM TbICAY pa3 BeposiTHee, Yem
cOnuxeHusi U CTONMKHOBEHUWE 3Be3[ Mexay coboii.

Pe3koe noBbllleHWe Temnepatypbl W [OaBReHUs Mpu
BCTPeYe U CTONMKHOBEHUM [ABYX 3Be3fd, AOJHKHO BbI3BaTb
B3pbIB  KOroccanbHOW  MolHocTu. [logo6HO  ruraHTckow
BOOOpOAHOM GombGe, 3aXKEHHOW aTOMHOW TennoToW, 3ToT
KOCMUYECKMA  B3pblB  CUrHanmmsupyeT Ham O  MUPOBOWA
kaTacTpodpe, npowieaLlet B Aanekux rnybrvHax BCENeHHON W
HabnogaemMo HamMuM  Jaxe B COCEOHMX — ranakTukax.
Bornblwas uvacTte MaTepum CTOMKHYBLUMXCA 3Be3[ [OMKHA
npeBpaTUTbCA B 06Mako packarneHHbIX rasos, COCTosilee U3
OMCCOoUMMPOBaHHbLIX aTOMOB, CMECU MPOTOHOB W 3NEKTPOHOB
konebaHus KOTOPOM, BbI3BaHHbIE MOLLHbIM  U3BEPXEHMEM
3apsKeHHbIX yacTtuu, uanyvaet pPaAVoBOIHbI
COMpOBOXAAeMble MOTOKAaMU KOCMUYECKMX Iyvei, COCTOSILLMNX
M3 §Oep WOHW30BAHHBIX M paspyLUeHHbIX aTOMOB, HauyMHas
OT MNPOTOHOB M anbda fyyel U KOHYas aToMamu HaTpus,
Kanbuus, xenesa, a Gonee TsXenble, KAK MeHee MNPOYHble
aTOMbl, BEPOATHO pacnafaltTcs YacTUYHO B MOMEHT Camoro
B3pblBA W YaCTU4YHO YXe B MyTW, NOKa AOCTUIHYT Haluewn
NnaHeTHOW CUCTEMbl M OyayT BOCMPUHATLI YCTAHOBMEHHLIMU
Ha 6GonblUMX BbICOTaX, NOHU3ALMOHHLIMM KaMepamu.

O6 OrpomHbIX CKOPOCTSIX BblOpoca packarneHHbIX rasos,
OOCTUraloLLIMX HECKONbKMX ThICSY  KUIOMETPOB B  CEKYHAY,
CBUAETENbCTBYIOT CUMbHO paclUMPEHHble CBEeTMble NUHUM B
cnekTpax Anddy3HbIX TYMaHHOCTEW, BO3HUKAOWMNX Ha MecTe
ObIBLUMX BCMbIWEK CBEPXHOBbIX. CrieAbl NOAOGHBLIX MUPOBbLIX
noXapoB BCe Yalle BCTpeyalTcs B Hawen [anaktvke no
Mepe ee U3y4eHus.

MpekpacHbimM npvMepom nogo6Hom MUPOBOM
KaTacTpodbl MOXEeT CnyXWTb Tak HasbiBaemas KpabosugHas
TYMaHHOCTb B co3Be3guu  Ternbla, 3aHeceHHass Mo
HOMEpPOM OAMH B  3HamMeHUTbIn  kaTanor Mecbe u
HaxofswWasca Kak pa3 Ha TOM MecTe, rAe BCMbIXHyna
cBepxHoBass B 1054 roga, oTMeYeHHast KUTaAMCKMMU 1
SANOHCKMMK  XpOHWKamn. Ha mMecte aToW  KaTtacTpodbl,
npovcliewen ewe BO BpeMeHa MepBblX EermneTckux
nMpamMua u CBeT OT KoTopow 6Oonee uyeTbipex Teicad neT
Haxoauncs B NyTW, NOKka He [OCTUI Hawew nnaHetbl. B

HacTosillee Bpemsi Habnopaetcs 06Mnako  packaneHHbIX
rasos, B BuAe Krybka BUXPEBbIX BOIOKOH, OXBATbIBAOLLMX
LieHTpanbHyl0 Maccy TYMaHHOCTW, B KOTOPYIO MOrpyxeHa
napa cnabblx 3Be3goyek  6-ii  3BE3OHOW  BEMUYUMHDI,
npeacTaBnalWmx Ccobow  04YeBMOHO  Y4aCTHUL,  MUPOBOW
KaTacTpodbl, TaKk Kak Ha cocefHeM 3Be3gHOM OHe He
umeetcs 3Be3g spye 20-n 3Be34HOW BeNUYMHbI.

OpaHa n3 HWX, Haunbonee ropsyas 3aMeTHO
nepemelyaetcss Ha oHe 6negHon TyMaHHOCTM, yaansisich
OT UeHTpa Oyllylolmx rasoB C YrioBOW CKOPOCTbIO, paBHOM
0,019 B TeyeHWn ropa, YTO B JMHEMHbIX eAMHULAX Ha ee
paccTOsiHUW, MPEeBbLILLIAET CTO KUIIOMETPOB B CEKyHAY, B TOXe
BpeMsi camo 06nako rasoB paclMpsieTcs CO CKOPOCTbIO
1100 - 1300 KuNOMETpPOB B CEKyHAY.

Ecnn cnekTp cBeuveHusi HapyxHbiX BOMOkKOH KpaGosugHon
TYMaHHOCTH nossonsieT pasnuynTb pa3fBOeHHble
[ONMEPOBCKAM CMELLEHWEM TMHUM  MOHU30BaHHbLIX aTOMOB
Takux 3NeMeHTOB KaK yrnepop, Kicrnopog, asoT, cepa, HEOH, a
Takke HeWTpanbHbIX aTOMOB BOAopoAa W renusi, TO
CBeYeHVe ee BHyTpeHHen obnactu obnagaer HenpepbiBHbIM
CNEeKTPOM, BOBCE  JINLLEHHbIM  JIVHWK " BO3MOXHO
npeacraBnsieT cobol0  CNMOWHOW  psif  CRMBLUMXCS  SIPKUX
nofoc,  paclUMpeHHbIX GbICTPbIM OBWXEHEeM "
npuvHagnexatymx aTomam pa3nuyHbIX XUMUYECKMX
3MNeMeHTOB. OTO HECOMHEHHO YKa3blBaeT Ha 3MNEeKTPOHHY0
UMM MNasMeHHyl Npupoay ee  U3NyyeHusl, aHanormyHo

CBEYEHUI0 BHYTPEHHEMN KOPOHBbI Hawlero ConHua,
Temnepatypa KOTOPOW [OCTUraeT HEeCKOMbKUX MWIIIVMOHOB
rpagycos.

B [OencTBUTENbHOCTU, KaK HapyxHasi "BONOKHUCTasn" 4yacTb
TYMaHHOCTU, TaK U KaxyLiasics "amopdHon" ee LeHTpanbHas
nrnasmeHHas obnacTb, COCTOAT M3 BeCbMa TOHKMX W TyCTO
nepenneTeHHbIX  BUXPEBbIX  HUTEW, CBEYEHWEe  KOTOPbIX
cunbHo nonspu3oBaHo /ot 18 go 70% B pasnuyHbIX
y4acTkax ee MarHuUTHbIX rMofei/ u npUTOM HanpasneHne
NnockocTer 3TOM nonspusauum wunu ee  "aneKkTpudeckui
BEKTOP" CTPOro NepneHauKynsapeH Wx AnvHe, YTo sIBnsieTcs
APKUM MOATBEPXAEHNEM TMAPOAVHAMUYECKON npupoAdbl Tak
HasbliBaeMblX "MWHUA  MarHWTHbIX CuMM" NPUBOASALLUMX  BO
BpallaTenbHoe  ABWXEHWe, konebniowmecs  BOKPYr  HUX
BMEKTPOHbI, MO HanmpaBneHWsAM KOTOPbIX MPOEKTUPYTCS
BMOMMbIE  BONIOKHa, obycnaenuBaiowme o6yl  KapTUHY
TYMaHHOCTH.

Ewe B 1921 ropy, nytem CpaBHEHUS  CHVMKOB,
nonyyeHHolix B 1913 rogy ¢ wHTepBanoMm B 8 ner,
obHapyxeHbl 3ameTHble U3MeHeHVUs OopMbl U SIPKOCTM
OTAENbHbIX AeTanei, MpM COXPaHEHWM OBLMX ovepTaHui
TYMaHHOCTH, noATBEPXAEHHbIE AanbHerLnMmn
uccrnegoBaHusIMM - MpU CpaBHeHUM  ee  hoTorpadun,
nonyyeHHbelx B 1899 rogy c dotorpadmamm 1942 ropa.
OGHapyxeHbl MeAafieHHble nynbcauuM amopgHON  Macchbl
TYMaHHOCTU, UMEIOLLUME TakKoW XapakTep, ecnv Obl MO Hen
npoberanu BoONHbI "pafdbl" co3gaBas  BrnevyaTneHue - CrOBHO
TyMaHHocTb AblwunT. ( B. Baage ).

B uucne wvHTepecHbIx noapoGHOCTEN, OTKPbITbIX  B.
Bbaage, n3yyaBwmm 3Ty TymaHHocTb (KpaboBugHyto) MHorve
rogbl M MOMy4MBLUMM MpeKpacHble doTorpacdmn C NOMOLLBIO
KpynHenwero B Mupe (Ha JdaHHOe BpeMsl) NATUMMETPOBOrO
pecbnekTopa, ABNAOTCA 3arafoyHble CBeTMble 0bpa3oBaHus,
BHYTPM ee aMopdHOW MaccChl, O4eHb ObICTPO MeHsioLlee
CBOIO SIPKOCTb W HaxoAslMecss B MOCTOSIHHOM ABWXEHWUM.
He gdBnalTca nu 3T mepualolwme Cryctkv  matepun
ocTaTkamu  paspylleHHbIX SAep  CTOMKHYBLUMXCA — 3Be3f,
LieHTparnbHble Yyactu KOTOpPbIX [OIKHBI obnapatb
pagVoaKTMBHOCTLIO UM BeCbMa BbLICOKOW  TemnepaTypown,
nsmepsieMon OecAaTkamn U [axe COTHAMM  MWNSIMOHOB
rpagycos.

Ewe OGonee yaueButenbHoe sBMeHMe OOHapPYXeHO Tem
Xe uccrnegoBaTteneM B LEHTParbHOM 4YacTW TYMaHHOCTW, Kak
pa3 Mo COCeACTBY C YMNOMsHYTbIMW 3Be3godkamu. B aton
obrnact nepuoagMyeckn MoOsIBMSETCA W McCHe3aeT  SpKun
CBETALMNCA  XryT, AJIMHOW  OKOMo  ABYyX  OWMNnMoHoB
KMomMeTpoB (yrmoBble pa3mepbl ero Ha doTtorpadum He
mMeHee 12 cekyHA, npuvdem AnuvHa "T" Ha  paccTosiHuM
TymaHHocTn 6num3ka k 190 munnuapgoB KunomeTpoB). OTOT
XryT, B (popMe BepeTeHOOOpasHOro (BMXPEBOro) LUHypa, a
uspegka B BWAE HECKOMbKMX SPKWX Y3MOB, BeECbMa ObICTPO
nepemellaeTca B CTOpPOHY Haubornee spkoro yyacTka
TYMaHHOCTW, U He [oxods [0 NocrnegHero nocTeneHHo
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racHeT W wucye3aeT M3 BuUAy, @ Ha CMeEHy eMy, CHOoBa Ha
npeXXHeM MecTe MOsBMSETCA Takoe e obpasoBaHue.

CKOpOCTb ~ [BMXEHUSI  3TUX CBETALUMXCS  XKIYTOB U
CryLEeHU, MMEeLWMnX  HenpepbiBHbIN  CNEKTp, TakK e
NVLIEHHBIN  NWHWUA, OKasanacb nopasnTensHo 6Gonbwon. B
OOQHOM  Crflyyae TakoW XryT B TedeHum 67 gHen
nepeMecTuncs Ha oOfHy [yroBylw cekyHay, T.e. obrnagan
ckopocTbto nopsgka 30.000 kunomeTpoB B CEKyHAY, Win
10% ckopocTu cBeTa, YTO MO3BOMSET CpPaBHUTbL BECb
npouecc Cc u3nMYeckuMm siBNeHUMEM Bblbpoca  GbICTpbIX
3MEKTPOHOB B MNyykax KaTOAHbIX Iyvyen, noa [AencTsuem
KOTOpPbIX BO3MOXHO W CBETUTCS B BUAE LUMPOKOW SPKOW
nonocbl cocefdHsis obnactb B 3TOM Yy4vacTke TYMaHHOCTW.
3710 fABneHue nokasanocb B. baage HacTonbko CTPaHHLIM U
3aragodHbIM, 4TO B TedeHun 13 neT OH He pellancsa ero
onybnukoBaTb. Ho ecnu Mbl MpMMeM BO BHUMaHue, 4YTO BCS
TYM@HHOCTb  MPOHW3aHa  MAarHUTHbBIMKM  NONSMW, CUNOBbIE
TNIMHUM KOTOPbIX OPWMEHTMPOBAHbI B HanpaBneHusix Havbonee
WHTEHCUBHbIX ~ BUXPEBbIX  [ABWMXEHWA U MeXaHW4eckKux
HanpskeHu, obpa3oBaBLUMXCA O4YEBUOHO MpU  B3pbIBE, TO
BCA 3arafodMHOCTb 3TUX SBMIEHUA MpeAcTaHeT B HOBOM
cBeTe, B BuAE SPKO BbIP@XEHHOTO  rMAPOAUHAMUYECKOrO
npouecca, Kak MnocrieAcTsBMe MOLLHOTO B3pbIBHOTO ydapa W
cxatus obpa3soBaBLLelics packaneHHoun nnasmbl,
CTpemsillencs BbIpBaTbCA U3  NfeHa OKpyXawwux ee
MarHUTHbIX Monen.

B Buay OGonblION peakocTM BCMbIWEK "CBEPXHOBLIX' B
Hawew [anakTvke, oxuaaemblx Yyxe Oonee Tpex ¢
NOSIOBUHON CTOMETUN, MpOLIeAWMX CO BPEMEHW MNOSBNEHUS
YNOMSIHYTbIX 3Be3q, HabnogaBLIMXCa Tuxo bpare 7]
Kennepom.

(Tuxo - bpare, 3HaMeHUTbI [aTCKMN  acTpoHOM Obin B
BbICLUEN CTeneHu [J0o6pOCOBECTHLIM HabnojaTtenem, U B
anoxy, noytM Ha 40 neT npeawecTByOLLYO U3006peTeHnto
Teneckona, onpegenun € MOMOLLbIO  CBOWX  YIMOMEPHbIX
WHCTPYMEHTOB MOMoXeHne "HoBoW 3Be3abl" Ha HebecHow
chepe € TOYHOCTbIO [0 [AOBYX [AYyroBblX MUHYT. 3TO
NO3BOMWMNO acTPOHOMaM Hallero BPeMEeHW OTbicKaTb Ha
MecTe 6biBLIEN KaTacTpodbl cnabyto KONnbLEBYIO
TYMaHHOCTb,  CRyXallyto NCTOYHUKOM 3aMeTHoro
pagvounsnyyeHuns.)

B Hawy 2anoxy MOLWHBIX WHCTPYMEHTamnbHbIX CPeacTs,
NpUWNOCL AN M3y4yeHus ITUX SIBMEeHWn obpatutbea K

CcMCcTEMAaTUYECKOMY ncecneaoBaHuio ranakTuk (Tak
HasbiBaemas "cnyx6a CBEpPXHOBbIX" BrepBble
opraHmsoBaHHas  oceHbto 1936 roga  amepukaHCKUM

acTpoHomoM LiBukn ) B Hapgexpge oboraTvTe HawW 3HaHWA
HOBbIMW CBEAEHUsIMU, MOKa CYacTNMBasi Cry4alHOCTb CHOBa
npeacTaBut BO3MOXHOCTb acTpoHoMam nsyyaTb
npovcxogsiuee Mnpu BCMbIWKax "CBEPXHOBLIX" BO BCEOPYXUK
COBPEMEHHON HayKMu.

McecnepoaHus, rnaBHbIM obpaszom LiBukkm
MHOFOYMCIIEHHbIX CHMMKOB ranakTuk noka3anum HeobbluHO
OOonbLUy0 4acTOTy BCMbIWEK CBEPXHOBbIX B OTAANEHHbIX
3Be3OHbIX cuUCTEMax. OTa 4acToTa, B HEKOTOPbIX CTPaHHbIX
ranakTvkax C XOPOLUO BblpaXeHHbIMW BeTBaMU, B 6 - 10 pas
npeBoCXogMT TO, YTO Mbl Habniopaem B Hawem "MnevyHom
nytu". BeposiTHO B Buay ocoboro GoraTcTBa 3TMX cnupaneu
MacCuBHbIMM  ronybbiMM  ruraHTamu.  Yganocb  M3yunTb
HeKoTopble OCOOEHHOCTWM CMEKTPOB M KpuBbIX Orecka aTux
KkaTacTpodumyecknx npoueccoB. Okasanocb, YTO  KpuBble
6necka "CBEepxHOBbIX" OYEHb MOXOXW Ha TakoBble Y
OObIYHbIX HOBbIX 3BE3[, XOPOLIO MW3YyYEHHbIX B Hallewn
[anakTuke 3a nocnegHue rnoncroneTusi, pasnuyve
3aknioyaeTcs nuwb B Gornee  MeANEeHHOM U MNaBHOM
cnafjaHun SpKOCTW, NMocrie BecbMa BbICOKOTO W ANsLierocs
WHOW pa3 Gonee Hegenu MakcuMyma, CBUOETEMbCTBYHOLLEM,
KaKk M MOXHO ObINmo oxugaTb Mpyv GOMbLUOA MOLLHOCTH
camon KaTtacTpodbl, Gornee  MeaneHHOM pacceyeHun
BblAENEHHON nNpu 3TOM SHeprun. B obwem 3TM KpuBble
OYeHb HamomuHalT BubOpauuu, TYro HaATAHYTOM CTPYHbI,
npuBefAeHHOW B konebaHus peskum LUMNKOM Wnv yaapoM.

Ecnn Mbl  ygensnu  CTONMbKO  BHMMaHUsSi  BCMbILIKaM
"cBepxHOBbIX" 3Be3g M M3MYEeckMM  mpoueccam B
KpaboBuaHoOM TymaHHOCTM, KOTOpas Ha paccTosiHum 6Gonee
YeTblpex ThbICAY CBETOBbIX JIET MOCbINAeT HaM B HacTosilliee
BpPEMS, MOTOKU KOCMWYECKUX IyYyeld W pagmoBOIIHbI, TO 3TO
NUWb MOTOMY, YTO Kak Mbl yXe YMNOMUHanM paHblle, 3Tu
siBNeHMsi B Marnom MacwTtabe cnyxaTt npoTtoturnom 6onee

rPAHAMO3HBIX  MPOLECCOB - POXAEHWUS  MeTaranaktuk u
3Be3OHbIX  CUCTeM, MpWYeM  MMEHHO  KaTacTpouyHOCTb
ABnseTcs TOM obuwen YyepToW, KoTOpas poaHUT
BENNYECTBEHHbIE SIBMEHUS B OKpy>KatoLen Hac
6es3rpaHnyHon BceneHHown.

Monb3yscb yXe W3BECTHbIMU 3aKOHaMW TUAPOAUHAMUKM
M (U3NKM aTOMHbIX NpPeBpaLleHUi MOXHO, XOTsi M BecbMa
npubnwxkeHHo coctaBuTb cebe oblee npeacTaBrneHne o
TeX  rpaHOMO3HbIX  KOCMWMYECKMX  mpoueccax, KoTopble
HEen36EeXHO [OIMKHbI COMPOBOXAATLCS POXAEHUEM 3BE3[HbIX
cuCTeM, BXOAAWMX B coctaB MeTaranaktuku.

Mono6Ho BENUYECTBEHHOMY MOpPCKOMY npuboto,
onpokuabiBaoLeMy rpebHM BONMH Haberawlmx Ha nokaTblii
Geper, UCMONVMHCKWE YAapHble, BOMHbI BO3HWKAOWME MpU
BCTPEYE OrpOMHbIX MacC MaTepuM W MarHUTHbIX MOMew,
Haberass ofHa Ha [Apyrylo, NOpoOXOaAT BUXPEBLIE LUHYPbI
KornoccanbHbIX pasMepoB W MNIOTHOCTW, KOTOpble 3aTem
pacnagasicb Ha 4acTu W CBepTbIBasiCb B CNupanu v neTnu,
obpasyloT Bce pasHoobpa3ve ¢opM UM nocnefoBaTeNlbHbIX
CTyneHen pasBUTUS 3BE3OHbIX CUCTEM UMW ranakTuk.
HauvHasi OT npuyyanuMBO CKPYYEHHbIX KOMew, ranakTuk ¢
XBOCTaMu, OTAENbHbLIX BeTBel 6e3 sapa M Tak HasblBaEMbIX
"NepeceyeHHbIX ranakTuk' BETBM KOTOPbIX 0OpasyloT M3nom,
MoBOpaYMBalOTCH fMULb BAAnNM OT sSApa M KOHYasi XOpoLlo
CHOPMMPOBAHHLIMK  criMpansMu.  JBOMOUMS  3BE3OHbIX
cucteM cTpemuTcss Kk Gornee ycTOMYMBBEIM M ANUTENbHbBIM
dopmaM - MH3006pasHbIM annunconaam BpaLleHus,
YMCMEHHO MPEBOCXOASLUMM BCE OCTamnbHble (HOPMbl U MOYTU
BOBCE IULUEHHBIM SPKMX BETBEWA.

TeHaeHUMA ranakTVK Hallew BCENeHHOW rpynnupoBaTbCs
B CKOMneHns " cucTeMbl BbICLUETO nopsigka
"'cBepxranakTuku" noATBepXKAaloT MAEK O TOM, YTO 3Be3AHble
cucTembl, NogobHO 3Be3dam Hawen [anakTukM BO3HUKaT
rpynnamu, noBTopsis B rPaHOMO3HOM MacluTabe 3HaKoOMbIiA
yXke HaMm npouecc 3Be3goobpasoBaHus C TeM Nulb
pasnuumMeM, 4to 3BonoLms 3Be3q cornpoBoxaaeTcsi
pPasBUTMEM U  YCMOXHEHUSIMU XMMWYECKUX SMEMEHTOB, a
poxaeHve ranakTvk - BO3HVWKHOBEHMEM NPOTOHHO -
3MEKTPOHHOW  Mnasmbl U 3MIEMEHTapHbIX  YacTuy B
YyJOBMULLHO CXaTblX W pacKaneHHbIX YyaapHOW BOMHOM,
LeHTpanbHbIX Yy4acTkax KOCMUYECKUX BUXperh B 3admpe.
Mpoucxopsiiee npu 3Tux OypHbIX Mpoueccax pPoXOeHUst
ranakTvk, paspbiBbl KOCMWYECKMX LUHYPOB UMW  OEneHusi
ranakTvK [OIDKHbl COMPOBOXAATbCS HebbiBano MOLLHbIMU
U3Ny4YeHUsIMM PagMOBONH, @ Takke U cnabo cBeTsLmMXCs
"MOCTOB" Mexay ranakTukamu, COCTOSlUMX U3  3Be3g MU
cBeTnblX  AnddY3HbIX TyMaHHOCTEW, BbIOPOLUEHHbIX 3a
npefensl elle B3aMMOAEWCTBYIOLMX W Hekorga BMecTe
BO3HUKLLMX CUCTEM.

YomBuTenbHo ABrNeHne Tak Ha3blBaeMOro
"TBEpAOoTENbHOro" BpalLeHUs  ANNUATUYECKUX FanakTuk U
snep cnupanbHbIX TyMaHHOCTEN. OTU CUCTEMbI BpaLlarTcs
nogobHO Korecy Wnv AUCKY C OOHOM W TOW e YrnoBoun
CKOPOCTblO, HA NOOOM PaccTosHUM OT OCKM  WIMKU  LieHTpa
CMCTEMbI, HECMOTPSI Ha TO YTO COCTaBnsiOLME WX 3Be3f,
HaxofAaTCsA Ha OrPOMHbIX PacCTOSHWAX Apyr OT Apyra B
MWNMMOHBI  pa3 npeBblaWne wx AuameTtpbl. Ha Takux
PacCTOsIHUSIX COrNMacHO Aaxe CaMoW Teopuu TAroTeHWs, 3Ta
cvna (ecm 6bl  OHa W Obina peanbHOCTBIO ) eABa In
cmorna 3ameTHo cebs nposBWTb, Hanogobue MonekynspHbIX
cuenneHui TBepaoro Tena, u Takum obpasom, Kaxgas u3
3Be3q npepctaBnsgeTr cobow "HesaBucumylo cuctemy" A
Mexagy Tem 9Tu  3Be3gbl, nogobHo Monekyrnam  rasa,
GecrnopsiiodHO  ABWUrasick MO OTHOLWIEHW ApYyr K  Apyry,
OOHOBPEMEHHO COBEpLUalOT  CTPOWHblE  [ABWXEHUS, BOKPYr
obLiero LeHTpa CUCTEMbI, KaK eQuHOoe Leroe.

Ha nopmobHbix npumepax AUHAMUKMA — MMAAHETHbIX U
3Be3OHbIX CUCTeM, HarnsgHee, yeM rae Obl OHO HU 6bIno,
obHapyxuBaeTCqd  HECOCTOSTENbHOCTb  MAeu "BCEMUPHOrO
TArOTEHUS" U SIPKO BLICTYMAET ruapoavHaMuyeckasl npupoaa,
OFPOMHbIX ~ KOCMWYECKUX  BUXPEW, HaMOMHSAWMX  Hally
BCEIEHHY!HO0.

CnupanbHble BeTBM ranakTtuk (Tam, rge OHW  MMetoTCs)
HaxofdAaTCs B CKOPOCTHOM none sgep 3TUX  ranakTuk,
obnapaloWwmx TBEpAOTENbHbIM BpaLLEHWEM W CO34aloLLUM
BOKpyr cebsi obnactb KennepoBbix CKOPOCTEW, OOBOMBHO
ObICTPO  paspywalwmx 3TW  KpacuBble  AUMHAMUYECKME
o6pasoBaHus.
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Anpo Hawen 3Be3gHon cuctembl "MneuHoro [yTun"-- kak
HefJaBHO CTano W3BECTHbIM, Takke BpallaeTcs, noaobHo
TBEpAOMY Tery C OFpPOMHOM YrfIOBOW CKOPOCTblO, pa3 B
CeMb NpeBbILLAIOLLEN YrMOoBY0 CKOPOCTb UMM BPeMsi OOHOro
obopoTa cucTembl BeTBeW, B palioHe Hawero ConHua,
neTsAWero € ranakTu4eckom CKOpPOCTblo 247 KUNOMETPOB B
CeKkyHAy BOKPYr LEHTpa CUCTEMbl W 3aBepLuatoLiero CBOW
obopoT unu "kocMuyeckuii rod" B TE€YEHWM MOYTU OBYXCOT
MWNNVOHOB  neT. OTa  kapTWMHa  Takke  HanoMuHaet
nepBoHayanbHoe CcocTosiHne Hawen COonHEeYHON CUCTEMBI,
OTAAnNeHHoe OT Hac Ha MUNnuapAbl neT B npolusoe, Koraa
6bICTpO BpalyaBluasics 3Be3aa - Hawe CornHue BTOPrroch B
CUCTEMY MAarHUTHbIX TMONei ra3onbINeBoN TYMaHHOCTU WU
obpasoBano 3a c4yeT MOTepM CBOEro BpaliaTeslbHoro
MOMEHTa, cucTemy opbuTanbHbIX  CKOpoCcTeM B none
KOTOpbIX Monmajanu OAWH 33 APYIMM  HOBOPOXAEHHbIE
nrnaHeTHble BUXPW, BO3HUKLIME 3a cyet 3Heprum
HacTynaTenbHON KOCMWYECKOW CKOPOCTW Hallen 3Be3fbl.

MHorve mMunnuapapl  neT  NpoJOIKaeTCsl  XW3Hb U
OBWKEHVE OTAEMNbHbIX KPYMHbIX ranakTuK, MHOTME MOKOMEeHWs
3Be3q ycnenu ymepeTb W poauTbCst 3a BpemMsi MOSHOro
uMKna ux oaBonwouun. HakoHel cnabeowmin  KOCMUYECKUii
BUXPb, TEPSS SHEPrMld W He B COCTOsHMM  Bonee
noadepxvBaTb  NpoLeccbl  3Be34000pa3oBaHus - cuctema

GeOoHeeT  3Be3famu, 3aMeansieT  CBOe  BpalleHne U
nocriegHee  MOKONMEHWE  yracawwux  3Be3d, OnegHbim
TYMaHHbIM MATHOM, paccenBaeTcs B 6earpaHnyHbIX

npoctopax BcenenHoni. He saBnsoTcA nM npyMepom
NOAOGHbIX, 3aKOHYMBLUMX LMKIbI Pa3BUTUS CUCTEM, OOBEKTbI
B co3Be3ausax Ckynbntopa u [leun, no cocencTtBy C Hawen
[anakTMkon, ©n 3penocTu KOTOPOW CBUAETENbCTBYET He
TOMbKO HanmuyMe Yy Hel XOpOLWO Pas3BUTbIX ChMpanbHbIX
BETBEW, HO W MPUCYTCTBME ranakTuK - CMYTHUKOB, B BuAe Tak
HasblBaemblx Bonblioro n Manoro MarennaHoBsbix O6Grnakos,
BO3MOXHO HeAaBHO (MO KOCMMYeckuM maclitabam BpemeHw)
oTAenuBLUMXCA OT Hawen [anakTukm B dopme BUXPEBOro
WHypa. Yka3zaHWeM Ha HefaBHIW cBsdb O6GnakoB v Hawwew
[anakTukm saBngaTca "MocTbl" cBeTnon MaTtepuu, GneaHomn
nonocoi cesi3biBatolime Obnaka mexay coboto u Bonbluoe
O6nako ¢ MneuyHbim [lytem, a Takke 60raTcTBO 3TUX
obpasoBaHui TUraHTCKUMKn 3Besgamu n APKUMUN
andpdpy3HbIMM - TyMaHHOCTAMM - BoraTCcTBO, poaHsiLee WX C
BETBAMMW CnupanbHbIX ranaktvk. Kpome Toro, Habniopaetcs
yAMBUTENbHOE CXOACTBO (M [axe CUMHXPOHHOCTb [ABWKEHWN)
MOHM30BAHHOrO BOAOPOAA B  3MWUCCUMOHHBIX  TYMaHHOCTSIX
Toro wn pgpyroro Ob6naka, obHapyXeHHble COBPEMEHHbIMM
meToAaamu pagvoacTpoOHOMUMN. Ota CUHXPOHHOCTb
pagvon3nyyeHnss Ha KOHLe BUXPEBOro LUHYpa, YAaneHHbIX
bornee 4em Ha CTO ThiCAY CBETOBbIX NeT Apyr OT Apyra,
HanoOMMWHAIOT aHanorMyHoe $BMEHWNEe, HO YyXe B OMNTUYECKOM
Ovana3oHe, nepuoguyeckMe  konebaHuWs  SPKOCTU  OYeHb
MOMOAbIX W BecbMa yAaneHHbIX ranakTuk, HaxoAsLwMxcs
elwle B npouecce CBOeEro 06pa3oBaHMs W MOMNYYMBLUUX
HeygayHoe ums "cBepx3Besn'

OnuncaHHble Hamu KpyroBsble npoueccol

MUpoobpasoBaHNa M pacnajga yraclimx MWpoB, a TaKkke
paccesHNs 3BE3[HbIX CUCTEM MMEIOT LMKIIMYECKUN PUTM W
O4YeBMOHO NPOAOMKalTCH  BeyHo. BceneHHas, B3siTas B
uenoM ectb  UCTUHHbIN  "Perpetum  mobile" (BeuHbi
asuratenb), Tak Kak MaTepuss MUpPOBOrO 3admpa BOBCe
nuweHa "BHYTPEHHEW BSA3KOCTM" M He MOXeT 3acTblTb
HernoABwkHO. [lycTb BO3HMKAT W pacnagalTcs B HEM
(achvpe) aToMbl XMMUYECKMX SNEMEHTOB W [axe MupoBble
Tena 3Be3dHbIX CUCTEM, -
[MycTe BO3HMKAOT M pacnapalTcs B HeMm (3dwmpe) aTombl
XUMWYECKNX OMEMEHTOB W [aXe MUpOBble Tena 3Be3fHbIX
cuctem, -- oblwass cymma MaTepum W 3HepruM npuv  3TOM
HaBcerga OCTaeTCsl HEeW3MEHHOW, Takke Kak U He MoryLiewn
0bpaTUTbCs B HWUYTO. DHeprua obHapyxvMBaemass aroMamu
npv pagvoakTVBHOM  pacnage WX sgep  He  Moxer
NPeB30NTU KONWYECTBa [ABWKEHWs, 3aTpayeHHoro B adupe
BCENeHHOW Ha ux obpasoBaHne. Tak HasbiBaemas
"TennoBas CcMepTb Mupa" He HacTynuBlias 3a LUenyw
BEYHOCTb B MPOLLIOM, OYEBMOHO HEBO3MOXHA W BO BCe
BpemeHa OyayLuero.

TennoTa 3Be3n W ranakTuk, pacceMBaemas WMU B
NPOCTPaHCTBE PaHO WM MNO3JHO BCTpPeYaeT MnpensaTcTauns B
BMOE KOCMWUYECKOW nNblAM M ra3oB, OCTaTKOB  yracCluux
cucTeEM, U MOrMoWaAascb UMK LEeNMKOM nepexoast B paboty

BENMUKUX  OBWXeHWA  BceneHHoW, poxaawwux  MUpPOBblE
cuctembl. Tennota  siBnsSeTCs  yHMBepcanbHOW  hOpMON
3HEepruM, OHa MpUBOAUT B [ABWXEHWE 3BE3[Hble MOTOKU
"MneuHbix [llyTen" oHa ke Bo3BpawaeT K  JXU3HKW
CNOXHEWLWWA  OpraHnu3M, 3aMOpOXeHHOro B “"aHabuose"
XMBOTHOrO, BO3BpalLas yHKUMM  3acTbiBLUEW, HO He
paspyLLIeHHON MOMEeKynsipHON CTpykType. Bcsi mexaHuyeckas
pabota ecTb NWWb BWAMMAS 4YacTb TOM Xe KOCMWUYECKOW
TENnoThbl, TaK e Kak W cama Tennota ecTb HeBuauMMmas
opma paboTbl.

Tonbko nornHoe oTCyTCTBME BA3KOCTU unm
"CBEPXTEKyYECTL" MUPOBOro 3hupa B COCTOSIHUM OOBSACHUTHL
MEXaHMU3M W TMPUYMHY BEYHbLIX KPYrOBOPOTOB TEMNMOTbl BO
BcenenHon.

Hawa MeTaranaktmka, kak Mbl  yXe BuAMM  3TO
rpaHano3HenLLMn deriepBepk  CBepKalowWwmux  3BE34HbIX
CMCTEM, BbI3BaHHbIA K JXU3HW KONOCCanbHENWNM B3PbIBOM
CTOMKHYBLUMXCA MacC W MarHUTHbIX MOnew C TOW e
HeobxoOMMOCTbIO, C  KakoW oOHa JorkHa 6ynetr Hekoraa,
paccesiB 3Hepruo HensbexHo yracHyTb. OcTaTkn
paspyLUeHHbIX 3Be3HbIX cucteM BCTPETHATCSH Ha
KOCMUWYECKUX CKOPOCTSIX B Aanekux rrnybuHax BCENeHHOW ¢
nogoOHbIM  xe  knagbuviiem 3Be3fHbIX MUPOB, U CIIOBHO
Mucpmyeckni "®eHukc" n3 nenna, CHoBa M CHOBa BO3pOASATCS
K XWU3HM B OeckoHeuyHol BceneHHoi. WTak, Becb BUOAUMBIN
Mup "MeTaranaktuka" CTOnMb OFPOMHbIA ANs Hac, He ©Oonee
yeM nerkas 3blbb MnNM neHa B 0Ge3rpaHUYHOM OKeaHe
acumpa.

B npaBe nu mbl TpeboBaTb Oonbliero ot 6ecKoHe4Hon
M  MepTBOM CTUXMU, BOSHbI KOTOPOM BO BCEX KPYrMHbIX
MUPOO6Pa3oBaHNsSX BpeMeHaMu BO3BbILLAKTCS [0 CTEneHu
CaMOro3HaHNsa, B KOTOPOM U  peanusyloTcs cosepuaHue
npupoaoN cBoei cOBCTBEHHOM KpacoTbl.

P.S. B panekom Gyadyuwiem Hawm MOTOMKW, B3vpas Ha
ONVHHYIO MepcrnekTuBy BpeMeH, OydyT cuuTaTb Halu Beka
3a TyMaHHoe YyTpO WucCTopuM Mmupa. Hawm coBpemeHHUKu
OynyT KasaTbCA WM repoM4ecKUMM  NUYHOCTSIMM, KOTOpble
CckBO3b ebpu  HeBexecTBa, OWWMOOK W  NpeapacCyaKkoB
npobuBanu cebe nNyTb K MO3HAHUK UCTUHbI, K YMEHUIO
NoAYnHMTL cebe cunbl NpUpoAbl, MyTb K MOCTPOEHUIO MUPa,
[OCTOMHOTO TOro, YTOGbl YEMOBEYECTBO MOINIO B HEM XUTb.

Mbl  OKyTaHbl elle CRAULIKOM [YCTbIM TyMaHoM,
4yToBbl MOIMM Aaxe CMYTHO npedcTaBuTb cebe, kakum
SAIBUTCA 9TOT MMP B MOMHOM CUSIHUWM [HS.

WU.M. KanuHa, npoceccop

B 30 rogbl 20 Beka - 3aBeayoLLmi kadeapon acTpouranku

KI'y - Kuesckoro locymapcTtBeHHOro YHusepcuteta um. T.I.
LLleByeHko.
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| AcTpoHOMBI WYTAT |
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ACTPOHOMbBI - KTO MbI?
(acTpoHOMMYECKMIA tOMOP)

AcmpoHoMbl  nipogheccuoHarnbl U robumenu  acmpoHoOMuUU
obsm wymums. ACMPOHOMUYECKUU IOMOP 8HOCUM 8 XXU3Hb
mobumenss acmpoHomuu ocoboe uyscmeo 6ru3ocmu Ko
BceneHHoll, kak 4e20-mo 6/lu3Ko20, HEOMbEMIIEMO20,
npobyxdarujeeo uHmepec K OanbHeUWUM 3aHaImMusM U
HabnrodeHusiM. ACmpoHOMUYECKULl OMOp 3ameyamersieH MmeM,
Ymo 00UHaKo80 MOHAMEH U rpogheccuoHany u mobumernto, 8
ominu4ue om, cKkaxem, MOHoepaghuli CO MHOXecmeoMm ¢hopmyil.
Acmporomop no3eosnsiem acmpoHoMaMm npogu 6epHymscsi 8
powioe, 8 Hayaro CE0UX 3aHamul acmpoHomuel, a
HaduHarowemy nobumento Mo3eosnsem rnovyyscmeosams cebsi
Ha pasHbIX co crieyuanucmamu, 8edb OMOP 2080pUM S3bIKOM
cmexa, OOUHaKoB80 [IOHSMHbIM ecem Jodsm. Ho camoe
enasHoe, acmporomop rpuxodum Ha yM moela, Kozda 3a
rnnevyamu yxe orpedenieHHbIl 2py3 3HaHul. M tomop Hukoz20a He
6bigaem nuwHuMm. Lymsam mobumenu, wymsm y4eHble.
XypHnan  «Heboceod» npednacaem e8aM, yeaxaeMmble
mobumernu acmpoHomuu, nodbopKy HOMOPECOK U3 XypHarna
«3emnsi u BceneHHasi» pasHbix niem. [lycmb eawu 3aHsmusi
acmpoHomueli  6ydym UHMEpPecHbIMU, 3aHuMamesibHbIMU,
pa3HoobpasHbIMU U 171000mMeopHbIMU!

OcTopo:xkHO: BUpYC A
(romopecka)

[aBHO npownu BpemeHa, Korga yBrneyeHne acTpoHOMUEN Cum-
Tanu BnonHe 6e306VAHLIM OTKIIOHEHMEM OT HOPMbI. Tenepb
OHO Mpuobpeno Takve MacwTabbl, 4YTO MeAuKaMm MNPULLIOCh
BCepbe3  3aHsATbCA  3TOM  npobnemon. bBbin  BbigeneH
B03OyauTens 3aboneBaHus — Tak Ha3biBaeMmblvi BUupyc A. lo-
BMOMMOMY,  3TO BUPYC BHE3EMHOrO MPOVCXOXAEHWs, Mo-
nagamowmin B atmocdepy NpeumyLLecTBEHHO HOuYbl. BOT He-
CKOJIbKO COBETOB O TOM, Kak ybepeybCs OT BMPYCa U K Kakum
TSOKENbIM MOCNEACTBMAM OH MHOTAA NPUBOAMT.

YcTtaHoBneHo, 4Tto 92% cny4aeB 3apaxeHuss Bupycom A
npoucxoaut B Bo3dpacTte oT 11 go 14 net. BeposaTHO, UMEHHO B
3TOT Nepuoz OpraHM3M yxe NOMHOCTbIO NMULIAeTCs UMMYHUTETA,
yHacnefgoBaHHOrO OT poguTeneil, HO elle He ycnesaeT
ob3aBecTuCb COOCTBEHHbIM. B Takom BO3pacTe HO4YHOe
cosepuaHne 3Be3[ OCODEHHO OnacHoO, M ecrnn YX BCe-Taku
HeobXxoAMMO  3HAKOMUTLCA CO  3Be3OHbIM  Hebom, TO
cneumanucTbl HaCTOSATENbHO PEKOMEHAYIOT AenaTb 3TO nofA Ky-
NOSIOM MNaHeTapus, HAAEXHO 3aLUMLLAIOLMM OT 3apaXKeHHOro
HOYHOro BO3ayXa.

MepBbIn NpusHak HayasLierocs 3aboneBaHuss — HeogonMMas
TAra K Hay4Ho-MonynspHON nutepaTtype nNo acTpoHoMuu. XKepT-
Ba BUpyca A ObICTPO «MNpornaTbiBaeT» BCE KHWUMM, AO KOTOPbIX
OHa MoxeT fgobpaTbCs Aoma, Y 3HaKOMbIX U B MeCTHOW Ou6-
nmoTeke, a NOTOM CTPEMUTCS M3BMEeYb BCE BO3MOXHOE U3 raseT

M kypHanoB. Bckope HacTynaer BTopas asa GonesHu,
XapaKkTepuaytoLascs nepexonom K npaKkTU4ecKomn
nesitenbHocTn. WHoraa peno  orpaHvMuMBaeTcs  U3yyYeHuem
co3Be3auii 1 pasrnsgsiBaHMeM JlyHbl B GUHOKIb, OQOMMKEHHBIN Y
cocefen, HO vauwe 6onbHOM (as) nbiTalTCca COBCTBEHHBIMU
pykamu M3rotoBUTb Opyave HabnogeHuid. Xopolo elle, ecnu
310  OydeT Bcero nub KapToHHas Tpyba € OYKOBbIMU
CTeknamu, B NPOTMBHOM CIly4ae CTPOUTENbCTBO CamoAeNbHOro
Teneckona COMPSXXeHO C MOMCKaMW Kycka TOFCTOro cCTekna u
LwnmdpoBanbHbIX MOPOLLKOB, C rPA3bI0 U XNaMoM B KBapTupe, €
6eccoHHMLen 1 npo4uMn HeypobcTBamu. VIMEHHO B 3TOM
COCTOsIHUM GOnbHble OXOTHee BCero obbeauHSIOTCH B acTpo-
HOMUWYECKME KPYXKKU...

Ecnn xepTBa Bupyca A He 4yBCTBYyeT B CBOEM MNOBeAeHUU
HWYero aHomanbHoro, TO AN ee poauTenen  Bce
npoucxodsiliee SIBMNSETCA HACTOSALWMM kowwmapom. KoHeuHo,
€cnn paccyauTb 34paBo, TO CTPOUTENLCTBO Tenieckona cynut
UM BCEro nulb OblTOBblE HEMPUATHOCTW, a BbIHYXKAEHHas
6GEeCcCcoHHMLa Bce paBHO HeusbexHa, korga pebGeHok HadHeT
yxoOuTb M3 AOMa He Ha HabniogeHus, a Ha ceBuaaHusa. Ho
KpyLlEHVE Hagexabl NpuoblUMTbL HacnegHuka (Uy) K Kakom-
HWOyAb [OOCTaTOMHO NEepCnekTUBHOW Wnu XoTs Obl NpocTo
NpVUNMYHON Npodeccun NnepexmnTb, 6e3ycnoBHO, Tak e TPYAHO,
Kak coobLLeHre nobrumoro Yaga 06 yxoe B MOHaCTbIPb.

Xyxe BCero nocTynawT Te poaUTENnu, KOTopble aKTMBHO
NPOTVBOAEWCTBYIOT YBNEYEHUIO aCTPOHOMUEN W TeM CamblM
euwe 6Gonee ykpennsoT ero. B GonbwwuHCTBE cryvaes
poauTenbCcknue TPeBOrM OKa3biBalOTCSt HampacHbIMU: NOA06HO
KOpW Unn cBuHKe, 6onesHb NpoxoanT cama. Jlvwb He3aopoBkI
WHTEepPEeC HEKOTOPbIX MWL, K NMeTalolwmuM TapenkaMm HanoMuHaeT,
YTO KOrAa-To B OHOCTY OHW Nepebonenu Bupycom A.

K coxanenuio, opHako, He Bcerga ucxon GbiBaeT Gnarono-
NYYHbIM, Heayr MOXeT 3aTsHYTbCS U MPUHATb XPOHUYECKYHO
dopmy. Hy 4to MoXeT OblTb CMeLLUHee B3pOCHoro, COMNMUAHOrO
YeroBeka, KOTOPbIN 3aCTbiN NOCPEAN ABOPa B CaMOW HEMbLICN-
Mo Mno3e, Npunas k camogernsHon Tpybe? KoHeuHo, cam OH B
9TOT MOMEHT NOMHOCTLIO MOrNoLWeH cosepuaHneM BceneHHow,
HO KaKoBO €ro cynpyre nOCTOSHHO CHOCWTb LUYTOYKM COCEOoK?
MoxeT nu Takon YenoBeK paccyMTbiBaTb Ha Cepbe3Hoe MOBbI-
leHne B [JOMMKHOCTW, €Cnu O €ero TalHOM CTpacTu cTaHeT
M3BECTHO cocnyxusuam? Hert, Bupyc A, Kak Buaute, faneko
He 6e3onaceH W, yBbl, MOYTU He MOAAAETCA JIEYEHWUIO.
Haunbonee Tspkenble XxpoHnyeckne 6onbHbIe COCTOSIT Ha yyeTe B
Bupyconorudeckon AmbynaTtopumn MonosHoro Otgena (BAIO).
OnTumarnbHbIM cnoco6om 6opbbbl ¢ BUpYcom A Mornu Bbl cTaTtb
MOrofnoBHbIE MPWBMBKW, HO BaKUMHa NPOTUB HEro noka He
OTKpbITa. EAMHCTBEHHBIN MeToA Tepanumn, KOTOPbIN Nokasan Ha
npaKkTuKe MOMOXUTENbHblE pe3ynbTaTbl, 3aknovaeTcss B MNo-
CTYyNNeHWN Ha acTPOHOMWUYECKoe OTAErneHne Kakoro-Hnbyab
yHuBepcuteTa. [louTn cpasy xe nocrne Havana perynspHbiX
3aHATWI acTpoHOMMWEN cuMMTOMbI GornesHu ocnabesatoT, a K
NATOMY Kypcy Aaxe y Havbonee pbsHbIX TeneckonocTpouTenei
ncyesaloT MocrnefgHWe nNpusHakn WHTepeca K 3sesgam. Het
HWYero nnoxoro B TOM, YTO B AUNSIOMax Yy BbIMYCKHUKOB
3HauuTcsl npodpeccusi «acTPOHOM», 3TO He MelaeT UM
NMOAOTBOPHO TPYAUTLCA B CaMbiX Pa3HbiX OTPacnsX Hayku u

Hapo,
b
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Oaxe Tex, koro crnyvawHo pacnpegenstot Ha paboty B
aCTPOHOMUYECKME YYPEXAEHUS, HN B KOeli Mepe He crepyet
cymtath OOMbHBIMW, 3TV NIOAW YXE HUKOrAa He MoBTOpPAT
ownbOK MOMOAOCTW, W ydaneHHble ranakTukM HuKorga He
3aCMOHAT OT HWX ThICAYM BaXHbIX W HEOTNOXHbIX Aen, Ko-
TOpbIMW NPUXOANTCA 3aHMMaTbCS AoMa M Ha paboTte. He HyXHO
Takke nyTaTb MX W3HYPUTENbHBIA TPYA Yy Teneckona co cyacT-
NMBbIM co3epLiaHneM KpacoT Heba,— pasHuua 30eCb He MeHb-
we, YeM Mexay noBrei pbibbl Ha yaouky u paboTtoi Ha pbibo-
KOHCEPBHOM CyAHe.

WTak, HeobxoguMO CpOYHO MPUITU Ha MOMOLLb >KepTBaMm
KOBapHOro BMpYyca v NpefocTaBUTb UM BO3MOXHOCTb OBMafeTb
cTonb HeobxoamMMoW cTpaHe npodeccuein acTpoHOMa, TO eCTb
cneumanucTa wmpokoro npoduna. [ns atoro cnegyet cyLiecT-
BEHHO YBENWNYUTb YMCIO BY30B C aCTPOHOMMWYECKOW creuuani-
3aumeni. B kavecTBe npoduUNakTMKM Mbl  HACTOATENbHO
pekoMeHayem  BKMOYUTb  YCUNEHHbIN Kypc acTPOHOMUK
(KemaTenbHO C 3K3amMeHOM) B Mporpammy MATOro knacca
wkonbl. Kak Xopowo u3BeCcTHO, Mocrfe LWKOMbHOro Kypca
nuTeparypbl YernoBeK B TEYEHME HECKOMbKMX NeT He MoxeT 6e3
oTBpalleHust 6paTb B pykM MPOWU3BEAEHWUS KIacCuKoB, W 3TOT
MOMOXMWTENbHLIN  ONbIT  006SA3aTeNbHO  HYXHO B3fATb  Ha
BOOpyXXeHne B 6opbbe c Bupycom A. He nocnegHwo pornb
[OOIMKHbI 34EChb CbirpaTh TaKKe NPUHYAUTENbHbIE NEeKUMU No nn-
HUM obwectBa «3HaHWe», obs3aTenbHble KynbTNOXoAbl B
nnaHeTapuim u T. n. Tonbko Tak, coobwia, mMbl n3baBumcs oT
3TOro Hepyra.

Kandudam meduyuHckux Hayk O. KYJIAPYUK

HabniogeHne komeTtbl Mannesa B
apmum CLUA

(Bo Bpemsi npoxoxaeHus nepurenus B 1986 roay)

BoT kak npepcTaBnsilOT  IOMOPUCTbI M3 XypHana
«Mepkypun» («Mercury», 3, 1974) HabniogeHUss KOMeTbl
Fannesa B apmuun CLUA.

MonkoBHUK Aan NoAnoNnKOBHUKY AUPEKTUBY:

«3aBTpa Beuvepom okono 20 uvacoB OyaeT BuOHa KoMeTa
[annes — cobbiTne, KOTOpOe NPOMCXOAWT NULbL pa3 B 75 nerT.
MocTpoiiTe niogelt Ha nnauy, U S OObSCHID UM 3TOT peaKuii
heHomeH. Ecnu ByaeTt Aoxab, Mbl HE CMOXEM HUYETO YBUAETH;
B 3TOM cnyyae cobepuTe niogen B knybe, n s Mnokaxy uM
PUnbM 0 KOMeTEY.

MNoAnonkoBHUK cKka3an KOMaHAUPY POThbI:

«Mo npukasy nonkoBHuka 3aBTpa B 20.00 komeTa [annes
nosiBUTCA Haf Hawum nnauem. Ecnu 6ynet noxab, nocTpoiite
nogen Ha nnady, a NoToM oTBeauTe ux B kny6, rae npousonget
3TOT peakuin EeHOMEH, CryyaloLLMIACa NyLb pa3 B 75 neT».
KomaHaup poTbl — nemTeHaHTy:

«Mo npukady nonkoBHuWKka 3aBTpa Bevepom B 20.00
deHoMeHanbHasa kometa [annes noseutca B knybe. Ecrn
OyneT [Ooxab, MOMKOBHMK OTAACT Apyrod npukas. 3To
crny4yaeTcs C HMM pa3 B 75 net».

JNlenTeHaHT — cepXaHTy:

«3aBTpa B 20.00 MONKOBHWK MOSIBATCH B Knybe BMecTe C
komeToun Nannes. 3TOT heHOMeH NMpomncxoauT kaxaple 75 nert.
Ecnu 6ypeT goxab, NONKOBHUK BbiBeAET KOMETY Ha mnauy.
CepaHT — HOBOOpaHLYy:

«3aBTpa B 20.00 6yaet aoxab U peHoMeHanbHbIN 75-neTHuiA
reHepan [anme BMecTe C MOMKOBHMKOM MPOBEAYT CBOI
KOMETY Mo nrauy».

lepesod ¢ aHanutickoeo 0. H. E¢ppemosa

ACTPOHOMBbI - KTO MbI?

AcCTpoHOMbI — 93TO Te, KTo pAymawT, Oyato wccneayloT
BceneHHyto, Torga kak 6OnbLUMHCTBO TNOAENA YBEPEHO, YTO
nogn atow npodpeccun npeackasbiBatoT norogy. A ybexaancs
B 3TOM COTHW pas, korga cobecedHWKW, TepnenvBo BbiCIyLLaB
MOW pacckas O BCrblLLKe nocneaHer HoBow 3Be3bl, NPOLLasiCh,
cnpaluuBanu, 6paTtb N 3aBTpa Ha paboTy 30HTUK.

[MopobHoe HeBedeHve He MellaeT, OAHAKO, Nyylewh 4YacTu
YeroBeYyecTBa HACTOMYMBO UCKaTb MyTU B acTpoHOMMIO. Kak Hu
cTpory npodpeccroHanbHble Taby Halero Luexa, Yncno Xe-
nawLmx cTaTb ero macrtepamu Benuko. MputaratenbHas cuna
acTpOHOMWMM  KpoeTcst B OOCTYMHOCTM UM NOYTU  3a-

NNaHWPOBAHHOW  PerynsipHoCcTM  OTKpbITUW. He  genawot
OTKPbITMS B 3TOW Hayke NUlb O4eHb CrIOCOOHbIE HEeyAauYHUKU.
Heckonbko rapaHTMpOBaHHbIX B rog komeT, HoBbIX w
CBEpPXHOBbIX 3BE3[, PEHTTEHOBCKUX WCTOYHMKOB MIN KBa3apoB
— BOT «AEeXypHOe MeHI» [Ans  M3blCKaHHOro BKyca
oTkpbiBaTensi. Peuent OTKpbITUS MPOCT M XOPOLUO W3BECTEH:
HeobxoaMMO B HyXHOe BpPEMSI HaBECTU TEMECKOM B HYXHYHO
Touky. OcTanbHoe - Jeno TexHWKM. A ecnn, Kak roBopsAT Ha
BocToke, 4epHbl BeTep Heygauum MOrHam napyc Bawmx
OXWUOAHUIA B CTOPOHY, NPOTMBOMOIOXHYO OT Gepera OTKPbITUNM,
onpaBAaTbCs BCeraa MOXHO HEMoroaou.

Kctatu, o noroge. Mbl genvMm norogy Ha MIoXyl0 U XOPOLUYHO.
Mnoxasi noroga, NO MHEHWKO acTpoHOMOB, GbiBaeT Bcerga, a
BOT XOpollasi HacTynaeT Mullb MPYW OJHOM M3 YCRoOBWUIA: nMMBo
BbILLEN M3 CTposi Teneckon, nubo Ha Hebe B 3TO BpemMsi HET
Balmx o6bekToB, NMMBO nonHas JlyHa mellaeT paccMoTpeTb Ha
Hebe paxe TO, 4YTO 6€3 Hee XOpOLWO BMOHO HEBOOPYXXEHHbIM
rnasom.

Kak n BO BCAKOW Apyro pa3BuMTOM Hayke, B aCTPOHOMMU
COTPYAHVKM OENnsTCH Ha 3IKCNepUMeHTaTopoB, TEOPETUKOB U
yyeHbix. OlHaKo CrOBO «3KCNEPUMEHTaTOP», KPOME Kak B n3ae-
BaTeNbCKOM CMbICMe, Bbl HE YCMbILMTE HU Na OfOHOW
obcepsaTopuu. Bce, KTo umeeT geno ¢ Tereckonamu u mM3me-
PEHUSIMU, Ha3blBAOTCS 3[4ECb HU K YeMy He 00s3biBalOLLUM
cnoBoM «Habnwopatenu». HasBaBwuch Tak, HabGnogaTenu
cpasy cTaBAT cebsi BHe 9KCMepUMeHTa, YTO, BMpOYEM, He
npubnuwxaetr ux U K TeopeTukam. Mexay [OByMS 3TUMU
KaTeropusiMm HeT GOMbLUON pasHuLbl, KPOME pas3Be Menoyn —
TEopeTUKN He ymeloT HabnogaTe. Bo3aMoXHO, MMEHHO MO3aTOMy
OHM valle [enawT OTKPbITUS, HO BCE XE& HagexHee, XOTs U
pexe, 3TO nonyyaetcs Yy HabnogaTtenen. Ecnu  ymeHue
Habnopatb U pasmbIWLNSATb BOMMOLWEHO B OAHOW ronose, TO
BECbMa BEPOSITHO, YTO TrOMoBa 3Ta MNPUHALMEXUT YYEHOMY.
Bornee TouHOro onpepeneHust nocrnenHsst rpynna acTpoHOMOB
elle He nonyyarna BBUOY VCKIOYUTENbHOW  peaKocTu
SIPKOBbIPAXXEHHBIX 3K3EMMIISIPOB.

OpfHO KayecTBO OTNMYAEeT MOMX KOMner — OHU NbsAT Bce
6onbLioe: 6onbliMe Yucna, OrpoMHble TENecKonbl, TMraHTcKkme
3Be3abl, YyOoBuWLIHble paccTosiHus. Ho 6Gonblue Bcero oHu
NGAT ropbl, U BCe, YTO HU eCTb Xopoluee, Be3yT Tyaa — OT
nogen noganbue. iIMeHHo noaTomy nobbiBaTb Ha HacToSLLEN
obcepBaTopuu, Aa elle HOYbH, YAAEeTCs MULLb CHACTIMBYMKAM.
Ho paxe ecnu Bbl OTHOCUTE cebsi K TakoBbIM, HE HagelTech,
B3rNISHYB B TeNeckorn, MNPOHWKHYTb B30OPOM B 3arafouHble
obnactn BceneHHol, yBUAETb, Kak POXOAATCA WM yMuparT
3Be3abl, OOHapyXuWTb MapcuaH Wnu  cneabl  Opyrux
umBunusaumn; He obonbliaiTecb MyCcTOW POMaHTUKOW, Bce
BbIMMSAMT ropasfao nposavdHee. M3 ceeTnoro kopugopa Bac
3aBeflyT B COBEPLLUEHHO TEMHYIO MY, rle HEM3BECTHO 3a4eM (a
MOXeT OblTb, UMEHHO AN TOro, YTobbl MOAYEPKHYTb Henpo-
HML@eMOCTb Mpaka) MepLarT HECKOSbKO KpacHOBAaTbIX TOYEK.
[MoTom cxBaTAT 3a pykaB U pPbIBKOM AEPHYT B CTOPOHY, rae Bbl,
Oyob Bbl XOTb Ha BepLIOK Bbile MeTpa, obs3aTensHo
BCTPETUTECH C KaKUM-HWOYyOb MeTannMyeckum BbICTYMOM.
Bcnen 3a aTum Bbl NMOAHMMETECH Ha HECKONbKO CTYMEHEK Mo
LLIATKON CTpeMsiHKe, Ha BepXy KOTopon Ans yanobcTea Habnoae-
HWN CTOUT KayawoWUACA SLWMK, M BaM CKaxyT: «A Tenepb
CMOTpUTE BOT ctoga». OTO caMoe «crofa» npuaercst AOoSro
UckaTb, LUMPOKO PacKpbiB B TEMHOTE rNasa W Ans HagexXHOCTH
BbICTaBUB BMepeq [ecATb pacTonblpeHHbIX nanbuesB. Yepes
napy MWHYT, eCrn Bbl K CBOEMY YAMUBIIEHUIO BCE €Lle He pac-
CTanucb C NEeCTHULEN, SLLUMKOM U HaOeXaon Koe-4yTo yBuaeThb,
Bbl BAPYT NOYyBCTBYeTe pe3Kyto 6onb nog npason 6posbto. OHa
cBuaeTenscTByeT o OGnarononydyHom ucxofde noucka. Korpa
ocnabeslmnii 60nNeBON LUIOK MO3BONUT OTKPbITb fas, TO BaM,
MoXeT OblTb, MoBe3eT yBUAETb Ha CepoM (POHEe HECKONbKO
CBETIbIX MATHbILEK, 0COBEHHO, ecnu HaaeTb o4ku. He ucknio-
YeHO, 3TN NATHBILLIKA MOTyT OKa3aTbCs 3Be3gamMu, npu ycrioBuu,
4YTO Ha [BOpe HeT OOXAS W Baw rvua nepen OeMOHCTpauuen
Heba He 3abbln OTKPbLITH Kyron Teneckona.

Kaxabln HopManbHbI YeNoBEK POXAAETCS NOA CBOEW 3BE3L0N,
3Be3[01 MevyanbHOro poka unu cyactnueon cyapbbl. W nuwb
aCTPOHOM COCTaBISIET UCKIOYEHWE, NOATBEPXKAAIOLLEE UCTUHY,
YTO CanoXHWK xoauT 6e3 canor. MponayT AecaTuneTus, npexae
YyeM OH caM OTKPOET «CBOW» 3Be3[ly, EOWHCTBEHHYIO U
HEMOBTOPUMYIO, [ariekyto, HO NIeHUTENbHY0, KoTopasi BepHee
TbICSi4M FOPOCKOMOB ONPeAEenuT ero AanbHENLWniA NyTb.

A.®.[ly2ay
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CEHTABPb - 2007

+ARHIT

0630p MecsUa

OCHOBHbIMW ~ aCTPOHOMMWYECKMMM  CODBbITUSAMU  CEHTAbpPS
ABNSAOTCA: 3 CEeHTAOPSA - MOKPbITUEe 3BE3[AHOr0  CKOMMEeHWs
Mnespel (M45) INyHon, 4 ceHTabpsa - actepoup [lannaga B
npoTnBoCTOSHMM € ConHuem, 9 ceHTsOps - YpaH B
npotveocTtosHuM ¢ ConHueM U MakCMMyMm  [encTBuS
meTeopHoro notoka CeHTsbpbckue MNepcenabl, 11 ceHTAbps -
YacTHoe COnHeyHoe 3aTMeHue, 23 CeHTAbpA - OceHHee
paBHoOdeHCTBME, 29 ceHTAbps - Mepkypuii B BedepHew
(BocTouHOM) anoHraumn, 30 ceHTAOps - MOKpbITUE 3BE34HOrO
ckonnenns [Mnesabl (M45) JlyHow. ComnHue ABwxeTcs no
cosBesamio Mo cossesauio JlbBa, nepexoas B co3sesave [lesbl
17 cenTabps M ocTaBasicb B HEM OO KOHUA mecsua. YactHoe
CONHeYHOoe 3aTMeHUe CEeHTSIOPbCKOro HOBOMYHWS MOXHO OyneT
Habnopgate nuwb HOxHon Amepuke n AHTapktuge. OceHHee
paBHOOEHCTBUE CpaBHMBAET NPOAOIMKUTENBHOCTb AHSA U HOYM
Ha Bcen 3emne, a nocne nepexoga ConHua B OXHOE
nonywapue Heba HOYb B CeBepHOM nofnylwapum 3emnu
CTaHOBUTCA AnuHHee. B Havane mecsua ponrota AHA Ha
wupoTte Mocksbl coctaBnsieT 13 yacoB 51 MUHYTY, @ B KOHLE -
11 yacoB 38 MUHYT, 1 NpogomkaeT BbICTPO yMeHbLIATbCH. JTOT
akt GnaronpusaTcTByeT HabniogeHusam  3Be3gHoro  Heba.
MpogomkuTenbHble U 4OCTAaTOYHO TeMmble HOYM C NPO3payvHoN
aTMocdepoln co3nalT KOMGOpPTHbIE YCNoBUs AN HabnoaeHns
N n3yveHnss HebecHbIXx 06bekToB. CeHTSAOPb — MyYLIMIn OCEHHUIA
Mecsl, Ons  BbIMOMHeHMst  HabniopaTenbHbIX — NporpaMm
nobutenbckon actpoHomuun. MonyaeHHas Beicota ComnHua Ha
wupote MockBbl yMeHbLUUTCS 3a Mecsl Ha 11 rpagycos (c 42
no 31 rpagyca). Ha wupote C.-leTepbypra nonyaeHHas
BbicoTa ConHua ymeHblwutca ¢ 38 po 27 rpagycoB. Ha
NOBEPXHOCTN [AHEBHOr0 CBeTWna MOXHO HabnoaaTb NATHA,
KONMYEeCTBO  KOTOPbIX MO3BONSET CyAUTb O  COMHEYHOW
aktuBHocTu. Mpu HaGnwopgeHusx ConHua B onTU4eckue
MHCTPYMEHTbl HYXHO ob6sAsatenbHo (!!) ucnonb3oBaTb
CONHEeYHbIN ¢UNbTP M3 TEMHOro CTekna WNM WHOro
cneuynanbHoro matepuana. O MeToAuke — COMHEYHbIX
HabmiogeHnn Npu MOMOLLUM Teneckona MOXHO npoYuTatb B
XypHane «HebocBoa» 3a NIOHb 2007 roga
(http://images.astronet.ru/pubd/2007/05/30/0001222233/neb_06
07.zip). JlyHa HayHeT CBOW MyTb MO CEHTSAOpbCKOMY HeOy B
co3se3gum Pui6 B yb6biBatowen dase 0,85, a 3akoH4MT - B
cosBesgun Tenbla NOKpbITUEM 3BEe34HOro ckonnenus MNnesabl
(M45). 3 ceHTs6psa JlyHa (®= 0,6) Takke nokpoeT lNnesabl, HO
3TO NOKpLITUE ByaeT kpalHe HebnaronpuaTHO Ans HabnoaeHW
¢ Tepputopum Poccun. JInwb XUTenun BOCTOYHOW OKOHEYHOCTU
CTpaHbl CMOTYT YBUAETL SBNEHVE Ha CBETIIOM BevepHeM Hebe.
MpogomkmMe cBOM NyTb MO CEBEPHbIM CO3BE3AMSIM, HOYHOE
cBeTUNo 4 ceHTsbps npuMeT BuWA nonymecsita MocrnegHen
yeTBepTW. Ha cnepytowmn aeHb JlyHa Byaet HaxoguTbes 6nu3
Mapca, a 7 ceHTsbps npovger B 3,5 rpagycax xkHee
Monnykca (6eta bnusHeuoB). 9 ceHTAOPA cTapetoLmin Mecsil, B
ase 0,06 cbnmanTcs ¢ BeHepolt, a yepes cyTku (B dase 0,02)
nponget toxHee Peryna n CatypHa. B Havane BTopow gekagpl
ceHTs0ps JlyHa BCTynuT B a3y HOBOMyHUS, U ee OTCYTCTBUE
BeCbMa 6naronpuaTHO CKaxeTcs Ha HabnoaeHWsX 3Be3gHOro
Heba. Btopas pekagpa Mecsiua — nydwee Bpems  Ans
HabnoaeHUin KOMeT, TYMaHHOCTEN U ranakTuk. B aToT nepuog
MOXHO COBepLMTb MapacdoH no obbektam Meccbe, U HaWTu
Hanbornbluee BO3MOXHOE KOMMYECTBO WX 3a OAHY HOYb.
Beuyepom 13 ceHTs6pst pactywas JlyHa (®= 0,04) npoiget
toxHee Mepkypus, a yepes cyTku cbnumanTcs co Cnuvkon (anbda
Oesbl) npu dase 0,08. 3a geHb 40 nNepBon YeTBEpPTU, KOTopas

HacTynut 19 ceHTs6psa, JlyHa cbnuantcs ¢ AHTapecowm,
tOnutepom n Becton. 3atem nepece4veT co3sesaue Ctpenbla,
W B [ieHb OCEHHEro paBHOAEHCTBUA cObnmautca ¢ HenTyHom B
cose3gun Kosepora. ®asa JlyHbl K 3TOMy BpeMeHW OOCTUrHeT
0,88. 25 ceHTsIGpS HOYHOE CBETWUNO B MOYTM MOSHOM dhase
npovaeT B rpagyce ceBepHee YpaHa, n ceHTA0pbCkuiA Typ JlyHbI
no nnaHetam 3akoHuuTcsl. 30 ceHTsbps Hawa HebecHas
cocegka B da3e 0,8 pocturHet lMnesa, n nocrne ux MokpbITUS
Ha4yHeT HOBbIA MyTb yXe No okTsbpbckomy Heby. B ceHTsbpe
MOXHO OyneT HabnoaaTb Bce nnaHeTbl COMHEYHOW cucTeMmbl.
Honblie Bcero Ha 3Be3gHoM Hebe Oymet HaxoguTbes Mapc,
NPOAOIMKNTENBHOCTU BUAUMOCTU KOTOPOrO NPeBbICUT 8 4Yacos.
Heynosumon nnaHeTon octaHetcsi Mepkypuin. XoTss ero wu
MOXHO ByaeT HabnogaTb No Beyepam BeCb MeCsL, HO TOSbKO B
IOXHBIX paioHax cTpaHbl. B koHUe Mecsua nnaHeTa JOCTUrHET
BeYepHel (BOCTOYHOM) anoHrauum 26 rpagycoB. 22 ceHTsbps
Mepkypuin npoigeT Bcero B 5 yrmoBbiIX MUHYTax ceBepHee
Cnvkn, HO ycnoBus BWMAMMOCTM 3TOro sBMeHust OyayT
[OCTaToyHO GnaronpusiTHel nub  toxHee 40 napannenu.
MHTepecHo, 4yTO B 3TOT nepuof Ha HebecHow cdepe GyayT
HaxoOuTbCs elle ABe napbl nnaHeTa-3se3pa: CatypH-Peryn n
tOnutep-AHTtapec. CatypH pacnonoxutcss B 2,5 rpagycax K
BOoCcTOKy oT Peryna, a Onutep — B 5,5 rpagycax k cesepo-
BOCTOKY OT AHTapeca. CnegyeT OTMeTUTb, B CaMOM Hadane
mecsiua CaTypH cbnuautcs ¢ Perynom go 1 rpagyca, a Becta
MakcumanbHo npubnuantcs k KOnutepy, Haxodscb B rpagyce
BOCTOYHEE NnaHeTbl-rnraHta. CambIM SIpKMM CBETWUIOM cpeam
nnaHeT, kak Bcerga, siBnsetcs BeHepa. lNocne Bbixoga Ha
yTpeHHee HebOo, OHa BHOBb AOCTUraeT MakcumarbHoro 6rnecka
(-4,6), KOTOPbIN COXpPaHUTCA OO0 KOHUa mecsua. MiHTepecHo, 4To
YTpeHHsia 3Be3fa BeCcb Mecsil, OyaeT, npakTuyYecku, «CTosiTb Ha
MecTe», HaxoAsacb B co3Be3gum Paka (B ero 1oro-BOCTOYHOM
«yrny») Ha rpaHuue ¢ cosse3gusimu vapel n JlbBa. lNnaHeTta
BUOHA W [OHEM HEBOOPYXEHHbIM T[Ma3oM, a YTPeHHss ee
BMOMMOCTb K KOHLy Mecsiua npeBbicuT 3 4aca. B Temeckon
BeHepa Habniopaetcs B Buge cepna, asa  KOTOpOro
yBenuuutcs ¢ 0,07 B Havane mecsiua, go 0,32 - B koHue. B
NepBbIX 4WCnax CeHTAbpsA YTpeHHAs 3se3ga OydeT umeTb
BMAOUMbIA anameTp 6onee 50 yrnoBbIX CekyH, NO3TOMY Noau,
obnapaowme  YpesBblYaiHO ~ OCTPbIM  3peHueM,  MoryT
nonbiTaTbCa  pas3rnsageTb Cepn  NfaHeTbl  HEeBOOPYXEHHbIM
rmasom. Ecnu Bam He ypactca 9Toro cgenatb, He
pacctpauBantecb. Beab cepn BeHepbl MOXHO yBMAETb B
cambin  npocto  OuHoknmb.  [Ona  Mapca  Hactynaet
GnaronpusTHbIA nepuog HabnoaeHuin. Ero yrnoeon anamerp k
KoHUy Mecsiua gocturHetT 10 yrmoBbIX CEeKyHA, M B Teneckon
MOXHO OyneT pasrnageTb AeTany noBepxHOCTU, @ BO3MOXHO U
nonsipHyto wanky. MnaHeta BugHa 6onblyld YacTb HOYM
(kpome BeuepHMX 4acoB) B co3Bes3aumu Tenbua. HOnutep
HabntogaeTca no Bevepam OKOMO MOMyTopa 4acoB Hapg toro-
3anagHbIM ropuM3oHTOM B co3Be3gum 3meeHocua. CaTtypH, no-
npexHemy, HaxoguTcs B co3Be3gun JlbBa, M BuaeH Ha
yTpeHHem Hebe oT 1 Yaca B Havane mecsiua Ao 2,5 Yacos - B
KOHUe. YpaH u HenTyH BWAHbI, MpaKTW4ecku, BCIO HOYb B
cosBe3gusix Bogones n Kosepora, cooTBeTcTBEHHO. Hantun ux
MOXHO B OMHOKMb, BOCMOMNb3oBaBWMWCL kapTamu n3 KH 3a
asryct 2007 roga. B koHue 1 gekagbl Mecsua YpaH BCTynaeT B
npotuBoctosiHne ¢ ConHueM. KomeTbl B ceHTi6pe He GanytoTt
nobutenen acTpoHomuu sipkum  B6neckom. Jinwb LONEOS
(C/2007/F1) pocturHeT 3Be3gHoW BenuuuHbl 10m B KOHUe
mMecsiua. OTcyTCTBME KOMET KOMMNeHcupyeTcs acTtepougamu. B
TeyeHue mecsua Ha HebecHol cdpepe MoxHO ByaeT HabnogaTb
10 (!) manbix nnaHet go 10m. Camon ApKoW M3 HUX SBNAeTCs
Bectra (okono 7,5m). Actepoug [lannaga BCTynuT B
npoTuBocTosHue ¢ ConHueM, cTas sipye 9 3B€34HON BEMUYWHDI.
AcTepouaHble MOKPbLITUS MPOM3ONAYT B MNEPBY MOMOBUHY
mMecsiua. Bce oHu BuaHbl Ha EBponenckon 4actu Poccun, HO
nonockl Mx ByayT npoxoauTb MO0 MO tory 3TOW TeppuTopuw,
nmbo no cesepy. B ceHTsbpe OocTUrHyT mMakcumyma Grecka
gonronepuoaudeckne nepemeHHole 3Be3gpl: U Kuta (1
ceHTa6ps), R Paka (12 ceHTs6ps), S 3men (13 ceHTabpsa) n R
Kaccronen (20 ceHTAbps), koTopas 6yaeT umeTb 6neck 4,7m.
Kpome R Kaccuonenm HeBOOPYXXEHHbIM [N1a30M  MOXHO
Habnopate xu Jlebeasd, mMakCMMym KOTOPOW MPUXOAUTCS Ha
OKTA6pb. AcHoro Heba u ycnelHbix HabnoaeHnn!

Sdpemepnpsr HebGecHmx Ten — B KH N 9 sa 2007 rog.

AnekcaHdp Kosnoeckuti
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Pabounin cnncok BusyanbHbIX METEOPHbIX NOTOKOB

CBefieHns B 3Ton Tabnuvue COOTBETCTBYIOT MHAOpPMaLuK, AOCTynHOW Ha anpenb 2005 r. [ing nony4yeHns OONONMHUTENbHBIX CBEAEHWI
obpawaritecb B BusyanbHyto kommccuio IMO http://www.imo.net/ [Jatbl makcumyma B ckobkax O3Ha4aloT, YTO OHU COOTBETCTBYIOT
NPOXOXAEHMIO y3na Ans AaHHOro pajuaHTa, a He peanbHOMYy Makcumymy. Y HekoTopbix noTokoB ZHR m3meHsieTcs oT roga k rogy. B
Tabnvue ero 3HayeHue OTpakaeT aKTMBHOCTb B MOCIEAHWEe ToAbl, a AN MepUOAMYECKMX MOTOKOB AaeTcsi 06o3HayeHve “var.” -

nepemeHHoe.
MoTok AKTUBHOCTb DOara A a o) Vo | r | ZHR
MaKcMMyma
AHTUCOMNHEYHLIN UCTOYHUK 01 Ane - 31 ek 301303
(ANT)
KeagpaHtuabl (QUA) 01 AxB - 05 AHB 04 AnB 283°16 | 230° | +49° | 41 | 2.1 | 120
a-LeHTtaBspugel (ACE) 28 AHB - 21 deB 08 desB 319°2 | 211° | -59° | 56 | 2.0 | 5
0-JleoHnabl (DLE) 15 ®eB - 10 Map 25 des 336° 168° | +16° | 23 | 3.0 | 2
y-Hopmuabl (GNO) 25 deB - 22 Map 13 Map 353° 239° | -50° |56 |24 |4
Nupuael (LYR) 16 Anp - 25 Anp 22 Anp 32°32 | 271° | +34° |49 | 2.1 | 18
m-MNynnungpl (PPU) 15 Anp - 28 Anp 24 Anp 33°5 110° | -45° | 18 | 2.0 | nep
n-Aksapugbl (ETA) 19 Anp - 28 Mas 06 Mas 45°5 338° | -01° | 66 | 2.4 | 60
n-Nmpuael (ELY) 03 Mas - 12 Mas 09 Mas 48°4 287° | +44 |44 1 3.0 |3
UioHbckne Bootuabl (JBO) 22 WioH - 02 Uon 27 VitoH 95°7 224° | +48° | 18 | 2.2 | nep
KOxHble Mucumnapl (PAU) 15 Won - 10 Aer 28 Non 125° 341° | -30° | 35|32 |5
FOxHble.5-AkBapugbl (SDA) 12 Viron - 19 Aer 28 Wion 125° 339° | -16° |41 3.2 |20
a-KanpukopHugbl (CAP) 03 Nion - 15 Asr 30 Nion 127° 307° | -10° |23 |25 |4
Mepcengel (PER) 17 Viion - 24 Aer 13 Aer 140°0 | 46° | +58° | 59 | 2.6 | 100
K-UmnrHngel (KCG) Aug 03 - 25 Aer 18 Asr 145° 286° | +59° | 25| 3.0 | 3
a-Aypurngsl (AUR) 25 Asr - 08 CeH 01 CeH 158°6 | 84° | +42° |66 | 2.6 | 7
CeHTabpbckue MNepcenpbl 05 CeH - 17 CeH 09 CeH 166°7 | 60° | +47° |64 |29 |5
S:Egmrw,qbl (DAU) 18 CeH - 10 Okt 04 Okt 191° 88° | +49° | 64 |29 |2
OpakoHungbl (GIA) 06 Okt - 10 OkT 09 OkT 195°4 | 262° | +54° | 20 | 2.6 | nep
e-F'emmungbl (EGE) 14 OkT - 27 OkT 18 Okt 205° 102° | +27° | 70 | 3.0 | 2
Opuonugbl (ORI) 02 Okt - 07 Host 21 Okt 208° 95° | +16° | 66 | 2.5 | 23
Jleo MunHopwugbl (LMI) 19 OkT - 27 OKT 24 Okt 211° 162° | +37° | 62 | 3.0 | 2
FOxHble Taypuabl (STA) 01 OkT - 25 Hos 05 Hos 223° 52° | +156° | 27|23 |5
CesepHble Taypuabl (NTA) 01 OkT - 25 Hos 12 Hos 230° 58° | +22° 129 |23 |5
JleoHungsb! (LEO) 10 Hos - 23 Hosa 19 Hoga 235°27 | 163° | +22° | 71 | 2.5 | 15+
a-MoHouepoTtuabl (AMO) 15 Hos - 25 Hos 22 Hos 239°32 | 117° | +01° | 65 | 2.4 | nep
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MoTok AKTUBHOCTb OaTta A a o) Vo r | ZHR
MaKcMMyma

[ekabpbckne deHnumngbl 28 Hos - 09 [ek 06 ek 254°25 | 18° | -53° | 18 | 2.8 | nep
(I'IPyHnSv:p,u/Bean,bl (PUP) 01 Oek - 15 [ek (07 Oek) (255°) | 123° | -45° |40 |29 |10
MoHouepoTtuabl (MON) 27 Hos - 17 Oex 09 dek 257° 100° | +08° | 42 | 3.0 | 2
o-M'vapuabl (HYD) 03 ek - 15 ek 12 ek 260° 127° | +02° | 58 | 3.0 | 3
remunHngbl (GEM) 07 Oek - 17 Oek 14 ek 262°2 112° | +33° | 35| 2.6 | 120
Koma Bepernumabl (COM) 12 Oek - 23 AuB 20 ek 268° 177° | +25° | 65 3.0 | 5
Ypeuael (URS) 17 Oek - 26 Oex 23 fek 270°7 | 217° | +76° | 33 | 3.0 | 10

a, &: KoopamHaTbl MonoxeHns paguaHTa, obbl4HO BO BpEMSI MakcMMyma. o - NpsMoe BOCXOXAeHUe, O - CKIoHeHwue. [ipeind pagnaHTa
no Heby c TeYeHMeM BpEMEHUN NPOUCXOAMUT U3-3a opbuMTanbHOro ApmxeHns 3emnu Bokpyr ConHua.

r: MonynsumMoHHBIN MHAEKC, ero 3HaYeHne onpeaenseTcs U3 pacnpegerneHus MeTeopoB MoToKa no sipkoctu. r= 2.0 —2.5 o3Havaer,
4YTO SIPKOCTb METEOPOB MOTOKA BhILLE CPEAHEro, a ecnu r 6onblue 3.0, To MeTeopbl B OCHOBHOM criabble.

A: ConHe4Hasi JonroTa, OHa MO3BONSIET TOYHO OTPAa3UTh MONOXeHWe 3emMnn Ha opbuTe, yCTpaHsist U3MEHUMBOCTL kaneHaaps. Bce A
oTHocHATCH K anoxe J2000.0.

V.. CkopocTb Bxofa MeTeopoB B atMocdepy. OHa meHsieTca oT 11 km/c (o4eHb MeaneHHble) 0o 72 km/c (oveHb ObicTpbie). Mpu
3HaYyeHuAxX okoro 40 KM/C MeTeopbl ABNATCS CPeAHECKOPOCTHBIMM.

ZHR: 3eHuTHOe YacoBoe 4uCro, cpedHee KONMMYecTBO METEOPOB, KOTOpPOe uAeanbHbIi Habnogatens ysuaen 6bl Nnpu abcontoTHO
yncTtom Hebe M pagumaHTe, Haxogsiemcst B 3eHuTte. Mamepsietcs B MeTeopax B 4Yac. B crnyyasx, korga noBblleHHasi aKTUBHOCTb
ONMTCH MeHee 4yaca Wnu ycrnoBus HabniofeHus Obinu oveHb NNoxumu, ucnomnb3yetcs aksuBaneHTHoe ZHR (EZHR), koTtopoe
ABMAETCH MeHee TOYHbIM, YeM HopMarnbHoe ZHR.

AKTMBHOCTb aHTUCOITHEYHOrO UCTOYHKKA NpepbiBaeTcs B nepuog aencteus CesepHbix/ KOxHbIx Taypua.

Pabo4nn cnncok AHEeBHbIX PaanoONOTOKOB

B cronbuax 50°N u 30°S ykasaHbl NpMMepHble Neprodbl MECTHOTO BPEMEHM, KOrAa YeTbipexarieMeHTHas aHTeHHas Ha BbicoTe 45°,
npuHUMaroLWas curHan ot uUcToyHuka mowyHocTbio 30 kBT, pacnonoxeHHoro B 1000 kM, AomkHa dukcmposaTb He meHee 85%
METEOpOB, MOSABMBLUMXCA HA NOAXOASALUMX HanpaBleHUsX ANS COOTBETCTBYIOLLEN WUMPOThLl. YUYTUTE, YTO NPUEM YacTO CUIIbHO 3aBUCUT
OT HanpaBneHus, B KOTOPOM OpUEHTMPOBaHHa aHTeHHa. Kpome Toro, AaHHble cBeAeHNst BEPHbI TONBKO AN NepuoAa OKOMo MakcuMymMa

NMOTOKa.
MoTok AKTUBHOCTb DOaTa A a e} 50°N 30°S | AKTUBHOCTb
Makcumyma

Kan/Caruttapugbl | 13 AxB - 04 01 deB 312°5 | 299° | -15° | 11h— | 09h— | cpepgHsas
deB 14h 14h

X-Kanpukophungpl | 29 AHB - 28 13 deB 324°7 | 315° | -24° | 10h— | 08h— | Hu3Kas
deB 13h 15h

Mucunapbl (Anp) 08 Anp - 29 20 Anp 30°3 | 7° +07° | 07h— | 08h— | HU3Kas
Anp 14h 13h

O-Muecumnapl 24 Anp - 24 24 Anp 34°2 11° | +12° | 07h— | 08h— | Hu3Kas
Anp 14h 13h

e-ApueTtuabl 24 Anp - 27 09 Mas 48°7 | 44° | +21° | 08h— | 10h— | Hu3Kasa
Mas 15h 14h

Apuetnabl (Man) | 04 Mas - 06 16 Mas 55°5 | 37° | +18° | 08h— | 09h— | Hu3kas
UioH 15h 13h

o-Uetnabi 05 Mag - 02 20 Mas 59°3 | 28° | -04° | 07h— | O7Th— | cpegHsas
UioH 13h 13h

ApneTtungbl 22 Mas - 02 07 WNioH 76°7 | 44° +24° | 06h— | 08h— | BbICOKas
Wion 14h 12h

C-Mepcenapl 20 Mas - 05 09 UoH 78°6 | 62° | +23° | 07Th— | 09h— | BbICOKasA
Uion 15h 13h

B-Taypuabl 05 UioH - 17 28 WioH 96°7 | 86° | +19° | 08h— | 09h— | cpeaHsas
Uion 15h 13h

y-JleoHungpl 14 Asr- 12 25 ABr 152°2 | 155° | +20° | 08h— | 10h— | HM3Kasa
CeH 16h 14h

CekcTtaHTuabl® 09 CeH - 09 27 CeH 184°3 | 152° | 00° 06h— | 06h— | cpepgHsas
OkKT 12h 13h
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Acrporon 100 Poccui + Sudo-transiabon from russian

Hapounann peaiiinin ST peo i ecin Caron + PrMcTROLEE NONL0 6 aTEneR

" KATAOT-PYBRHEATOPR PEATVHT ACTPOTOIA NHTA ACTPOPYHETA APXHE BRITTYCHOH

- - ol
YBaxaemble nobutenu actpoHomuun! Acmpomon Poccuu http://www.astrotop.ru npurnawaet niobutenen
" aCTPOHOMUW PETUCTPUPOBATL CBOW VIHTEPHET-CTPaHWYKN, BKIIOYAS X B KaTanor He MMEOLLEro aHarnoros
u MpoekTa. Kpome ccbinok Ha BCe M3BECTHbIE aCcTPOCaWTbl U CTPAHUYKK, Bbl MOXETE HaWTK 34€Ch MHOXECTBO
n TEMATUYECKUX CCbISIOK, KOTOPbIE MOMOTYT BaM HaWTu HYxHyo nHdopmaumio. NMocewante www.astrotop.ru !
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» Kak ocbopmntb nognucky Ha xypHan «Hebocsoa»

Moanwucky MoXHO 0dhOpMUTL B ABYX BapuaHTax: ne4aTHoOM (MPUHTEPHOM) 1 3NeKTPOHHOM. Ha neyaTHbI BapmaHT MOXHO noanucaTthbesi, Npucnae obbl4HOe

n MUCbMO Ha aapec pepdakuumn: 461 675, Poccusi, OpeH6ypackasi o6nacmb, CeeepHbili palioH, ¢. Kambiwnurka, Koznoeckomy AnekcaHdpy Hukonaesuvy
1 Ha 3T0T e aapec MOXHO NpUChINaTb PYKOMMUCHLIE U OTNeYaTaHHble Ha NPUHTepe MaTepuanb! Ans nybnukauun. Pykonvcy v nevaTHble maTepuans! He
BO3BpaLLaloTCs, NO3TOMY MpUCbINaiTe konuu, ecnu Bam HyxeH opuruHan. Ha anekTpoHHbIW BapuaHT B hopmate pdf MOXXHO nognvcatbes (3anpocuTb Bce

n npeapigywme Homepa) no e-mail Hwke. Tema cooblueHus - «Mognucka Ha xxypHan «Hebocsoa». Mo aTum e-mail cornacoBbiBaeTcs 1 nevaTHasi nognucka.

" Buumanmne! [Ipucbuiaiite 3aka3 Ha TOT e-mail, KOTOpBIi GJHKe BCEro MO PeruoHy K BaiieMy HaceleHHOMY ITyHKTY.

:: Ypan u Cpeonna Bonza: Anexcannp Kosnosckuit sev_kip2(@samaratransgaz.gazprom.ru
u Pecnyonuxa benapycv: Anekceii Tkauenko alex_tk@tut.by

W Jumea u Jlameua: Amnppeit Cadponos safronov@sugardas.lt

u  Hoeocubupck u oénacms: Anexceii ... inferno@cn.ru

W Kpacnosapck u kpaii: Cepreii bBynnakos buldakov_sergey@mail.ru

nw  C._Ilemepoype: Enena Yaiika smeshinkal986@bk.ru

:: I'poonenckan oon. (benapyce) u Ilonvwa: Makcum JlabkoB labkowm@mail.ru

. OMcK u o0nacmo: Cranucnas... star_heaven@mail.ru

W Tepmanus: Lidia Kotscherow kotscheroff@mail.ru

n (pesepHslii anpec: Sergei Kotscherow liantkotscherow(@web.de - mucaThb, ecinu ToabpKO HE paboTaeT NepBblit)
W Jlenunzpadckan obnacme: KonoB Aunpeii konov_andrey@pochta.ru

W Vkpauna: Esrenwuii bauepukos batcherikow@mail.ru

:: Mockea u o6nacms: Yeobsrmes Mrops netport@mail.ru
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