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YBakaeMmsblie
J00uTeN I acTpoHOMUM!

Ouepennoit HoMep xkypHasa «He6ocBon» pelreHo
BBEIYCTHTb HECKOJILKO PaHblle B BHIY TOTO, YTO MapTe
Mecsile MPOU30UAYT NBa SPKUX ACTPOHOMHUECKHUX
SIBJIEHUS: MOJIHOE JYHHOe 3aTMeHHe B HOYb C 3 Ha
4 MapTa ¥ 9aCTHOE COMTHEYHOE 3aTMeHHe ¢ 60MbIIoN (ha30i
(0,88). OGa siBieHMsT XOPOIIO BUAMMbBI C TEPPUTOPUH
Poccuu u ctpan CHI'. Uto6bl meyaTHas Bepcus XKypHaJa
ycreJsia IOUTH 10 MOANUCYUKOB BoBpeMs (T.e. 10 3 mapTa),
paccblika 3ananupoBana ¢ 15 1o 20 pespassi. C MomeHTa
BbIXO/a 2 HOMepa xypHaJsa 3a 2007 rox mpousouio
npusTHOe cobpiTre. [lox arumoN KypHana miaHupyercs
co3faHue HabJ0aaTeNbHOU 6a3bl A5 J0OUTe el
actporomuu y YepHoro Mopst (B HECKOJNBKUX JAecsATKaxX
KuJI0MeTpoB oT ropopa Coun). UncToe 10xHoe HEGO U
r1y60KHe TeMHBle HOYM IO3BOJST HCIOJb30BAThb
TeJIeCKOIIbl TIOOUTEeH aCTPOHOMUH MaKCHMaJsbHO MTOJTHO
M0 UX TEOpPeTHYEeCKHM BO3MOXKHOCTSAM. Llenb co3nanus
TakoU 6asbl - 00ecCrneynuTh JOOHUTEEeH aCTPOHOMHUHU
MEeCTOM, Ile OHM MOTYT y4acTBOBATb B COBMECTHBIX
HaOMIONEeHNUAX, OOMEHHBATbCA ONBITOM M IMPOCTO
MPOBOIUTb BENUKOJEINHbIE 10KHBIE 3BE3IHbIe HOUU Y
koctpa. HMHdopmauus o BpeMeHM 3ae300B Ha
HabnronatenbHyto 6a3y xypHana “HebocBon” 6ynmer
ny6JUKOBaTbCSl Ha CTPaHHLUAX KypHana. Temeppb y
yuraTesiell )ypHasa (1 He TOIbKO) HMeeTCst IPeKpacHoe
MeCTO [Jii COBMECTHBIX MepPOTNpUATHH. Pemakuus
JKypHa/Ja KAeT Balwnx nmpensokKeHUH MO TOBOIY
NJIaHUPOBAHUS MePONPUATHH Ha HabJsonaTeabHOH Hase,
a TaK ke J00bIX Bamx MateprasoB Mo aCTpOHOMHUIECKOH
TeMaTHKe.

Hckpenre Bau Anexcandp Koszrosckuii

4 ........ HeGecHbIi Kypbep

10........ Kak pa310oXuTh NJaHeTHI 10 MOJOUYKAM
14........ JlyaHoe 3aTMenue 3 — 4 mapTa

19........ ConneuyHoe 3aTMeHue 19 mapra

24 ....... Capoc COTHEUHOT'0 3aTMEHU

26 ....... UccnenoBanusa nepuona RT Aur
27........ 3Be3 bl BeceHHEro Heba

29 .......3aragkm MapcuaHCKOH apXeoJIOTHHU
31........ Bce 0 cHyTHNKOBOY HaBUTAIINH

34 ....... BocnoMruHaHU4 0 COOBITUH

36 ....... IIpoxoxnenue Benepsl u Mepkypus

o gucky CoJHIIa OfHOBpPEMEHHO!
37 ....... He6o Haxg Hamu: AITPEJIb — 2007
38 ....... AcTpoHOMUS U 00IIECTBO
39 .......Ilone3nasa cTpaHNYKa

Poro mecana: Komera B 1By x moJymapusax

K Houn ¢ 19 Ha 20 aHBaps BeJUKOJEIHBIH NbJIEBOH XBOCT
komeThl MakHota pactsinyscst noutu Ha 150 MHJIIHOHOB KHJIOMETPOB
(omuy acTpoHomuueckywo enuHuiy). UTOGH MOJyYHTh H300paxkeHue
BCEro XBOCTa, HYXKHO OblI0 (POTOrPadUpPOBATh €ro KaK U3 H0XKHOT0, TaK
U M3 CEBEPHOTrO MOoJyLapuil niaaHeTsl 3eMmJs. JlBa Takux CHHMKa,
nosiydeHHble ¢ ropsl Cheppo [apanan B Uusu (csiesa) v B Kapuuiickux
Asnbnax B Mranuu, 6blM 00beIMHEHBl HA 3TOH YHUKAJIbHOA KADTHUHKE.
Ha Hee Tax:Ke HaHeCeHbl IPOEKLHS Ha HeGeCHYIO chepy OPOUTHI KOMETHI
(nyukTupHas aunus) 1 nosoxenre Connua. [Tbi1eBoi XBocT o6pasyercs
B pe3yJbTaTe AaBJEHHsI COMHEYHOTO M3/ydeHus. [lepBoHaualbHO OH
HanpasseH ot CoJsiHLA, 4 3aT€M BBITSHYT BJOJb OPOUTBL KOMETHI.
AcTpoHOMBI MbITAIOTCS 00BACHUTb CJA0XKHYIO CTPYKTYPY XBOCTA,
BKJII0YAIOLLYI0 XOPOLLIO 3aMeTHbIE [TOJIOChI, PacCMAaTPHUBAs 1eHCTBYIOLIHE
Ha MBLITb CHIbl (TPABUTALMS, COJTHEUHBIH BeTep U U3JIyUeHHe) C yUeTOM
BpeMeHM BbOpoca M pa3MepoM uYacTuyek neiun. Ha pucyHke
IITPUXOBBIMH JMHHUSIMH HaHECEHbl CUHXPOHbL - PACCUHTAHHBIE
MOJIOKEHHUS MBIJIHHOK, BHIOPOLIEHHBIX TPHUMEPHO B OLHO BpeMs
OTHOCHTEJbHO MPOX0XKAeHHs mepurenus. CHJIOWHBIMYU JHHUSIMA
MOKa3aHbl CUMOUHbL - TIOJIOKEHHUS MBIIMHOK OJHHAKOBBIX Pa3MepOB.

ABTtopser: C. Jlenpre, M. Pyaae IlepeBon:
J.I0.lIsetkoB Ily6aukyercss ¢ JM100e3HOr0 paspelieHHs
www.astronet.ru

Mupnan gas nGumeneii acmponomuu «HeGoceogy

Usnaercs ¢ oktsa6ps 2006 rona B cepun «Actpobudanorexas (ActpoKA)

Penaxrop u usnaresn: Koamosckuin A.H.
Koppexrop: Uikosa E.A.;

Penaknmsa xypHana: aroourenu actpouomun Poccun u CHIT

Bpemennsiii e-mail: sev_kip2@samaratransgaz.gazprom.ru

JlnzariHep 006/102KKH U BHYTPEHHUX cTpaHuL xkypHana: Kyunup H.H.

Pacchbinka xypHasa: «ACTpoHOMHST [1J1s1 BCeX: HeOeCHBIH Kypbep» - http: / / content.mail.ru/pages /p_19436.html

Be6-carith: www.astrogalaxy.ru, www.nebosvod.ru (mpoexr)

[Tpu mepeneyatke cChbIKa Ha Ky pHaJ 00s13aTesIbHa
Cgepcrano 11.02.2007
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Pogumenem HOBbIX BCEABHHBIX Gygem Hauwa!

Cmandapmmuas modeso ¢ borvuium B3poisom, ocnosannas Ha obujell
meopuu omrocumervrocmi. [lo amoeo momexma spems e umeem
cmoicaa. Pucynok xydoscHuka.

Hsobpascerue c caiima http:/ /www.sciam.ru

B Hacrosiiiee BpeMsi OUTH Bce KOCMOJIOTH CXOISITCS
B TOM, 4TO Hally BcesleHHYI0 B KOHEUHOM CUeTe KIEeT
y»KacHasi cyap0a, 1 pa3HULa COCTOUT JIUIIb B TOM, UTO BCE
3TH yXXachl KaXJbli pucyetr cebe mo-ceoeMy. Taxk,
HEKOTOpble (PU3UKH yTBEPKIAIOT, YTO 0OPEUeHHbIH MU B
KOHEUHOM cueTe OyIeT pa3opBaH Ha caMble MeJbyaHIlne
KJ0UYKH 0Oe3ylepXHO pa3pacTawlieiics “TeMHOU
SHeprueu’, B TO BpeMs Kak IPyTrue CUUTAIOT, UTO BCeoOIas
KaTacTtpoda 6yaeT COmpoBOKAATHCS 6ECKOHEUHBIM PSIOM
“BoMbIIKX B3PbIBOB” U (IPOTHBOIMOJIOKHbBIX UM I10 CMBICJTY)
“Gousbiinx pa3peiBoB”. Tenepb, HAKOHEI, BE 3TH MUJIbIE
unen oO6beIUHEHBl B COCTaBe ONHOU OOIIeH Teopuu,
COIVIaCHO KOTOPOM Halla BceseHHast B KOHEUHOM cueTe
pacKoJ/IeTCsl Ha MUJLIMApAbl yacTel (“Ha COTHIO MaJIeHbKHX
MeaBexxat”, Kak roBapuBaa Bocnutatesnb Mayraum bany),
HO MPH 3TOM Kaxk/Iblll TAKOH “‘Uepernok’ MpeBpallaeTcs B
LeIyI0 HOBYIO BCEJIEHHYI0. DTa MOJEJNb MOXKET ITOMOUYb
pa3pelnTh OMHY AABHIOK 3araaky, U3 KOTOPOH HEKOTAA
BHIPOCJIO MOHSITHE “aHTPONHOrO NPUHLIKNA , TO €CTh JACT
OTBET Ha BOIIPOC, ToueMy paHHsisi BcesieHHas umena ctodb
YIUBUTEIBHO XOPOLIO “TIOAOTHAHHBINA~ Hab0op MapaMeTposB,
4TOOBI CIYCTS] MUJLJIMAPIbI JIET B HEH MOT/Ia BOSHUKHYTb
’)KU3Hb U pasyM. [Ipo6iema, ¢ KOTOpod Hen36eX HO
CTAJIKMBAIOTCS BCE KOCMOJIOTHUECKHE MOJIEJH, COCTOUT B
TOM, UTO NMPUXOIUTCS 0OBSCHATD, IOUEMY U3 BCEOOLIEro
Xa0ca MOXKEeT POKIAThCsl HOBBIM MOPSIOK. To ecTh, roBopst
WHBIMU CJIOBAMH, TTOUEMY YaCTHLBl B Halled BceseHHON
BeJIM ce0si TaK, UTO BAACTb B HEH TaK M He CMOIJa 3aXBaTHTh
HUYeM He clep:KrBaeMas sHTpomnusi. KocmoJsioru nosaraior,
YyTo HayasJgo DBcejqeHHOW  XapaKTepH30BaJoCh
BBICOKOYTOPSIOUEHHBIM COCTOSIHUEM C 4Pe3BbIYalHO
HU3KOH sHTpornHUel (coctosinue nocse Bosbloro B3peiBa,
B XOIe TaK Ha3biBaeMOTo HHGMJAANHUOHHOILO 3Tama
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pacuiupenust BeesieHHO), U JIMIIb 3aTeM ee pa3BUTHe
CTaJ0 COMPOBOXKAATBHCS TPOSIBJeHHEM OOJbLIEr0
KosaudecTBa Oecrnopsinka. Ho moyemy u3Haya/bHO
Bcenennasi 6blya cTO/Ib XOPOILIO YIOPSAOYEHA, €CAH A/
YaCTHI U SHEPTHHU TOPa3io “eCTeCTBEHHEH COCTOSTHUE
Hecriopsiika, HUKTO He 3HaeT. OTBeT MOKeT ObITb HaHIeH
B M3Y4eHHH MTPoLiecca CO31aHH sl U pa3pyLIeHHs BCeJeHHBIX.
U xoHeuHas cynpba TOM UM HHOW BCeJI€HHOW 3aBHCHT OT
TOTO, KaK BeJleT ce0sl TeMHasl 9HePrHusl - TO eCTh CHUJA,
KoTopast (Kak Terepb CUMTAeTCsi) BbI3bIBAET YCKOPEHHOE
pacumupenue Hamed Bceesennoit (310 cBoero pona
“aHTHrpaBUTAlMA”’, IPOABJASIONAs ce6s Ha OOJIBIINX
Macirabax). BaxkHo, Kak 9Ta cujia MEHSIETCsI CO BpeMeHeM
(v MeHsteTCst 1 OHA BOOOLIE, BEJIb 10KA TAKUX U3MEHEHUH
He 00Hapy»KeHO, Ha 3ape CYLIecTBOBaHMS 3TOro MHUpa,
COTJIACHO TEKYLUUM NaHHBIM, A€HCTBHE TEMHOU SHEPTHH
ObLIO TAKUM 2Ke, TOJbKO B3aUMHAsl rpaBUTALUS “TIJIOTHO
YIIaKoBaHHOTO” BellecTBa Oblia rOpasjio 3HAYUTEeJNbHEH).
Ecnu neficTBre TeMHON 9HEPTHH CO BpeMeHeM OYIeT pacTH
6e3 mpenesa, TO B KOHEYHOM CUeTe OHA Pa3lesUT Bce
BewecTBo (BIJIOTH 10 MOJIEKYJT K aTOMOB), pa3pyllilB
Bcenennyto B xone mpouecca, moJy4uBLIero OCTPOYMHOE
nassanue “Boabuioro PaspeiBa” (Big Rip). ®usuku-
teopetrku Jlopuc Bom (Lauris Baum) u [Ton ®pamnTon
(Paul Frampton) u3 Yuusepcurera Cesepro#i Kaposnnbi
(University of North Carolina in Chapel Hill - UNC)
paccMaTpUBalOT 3TOT 3(P(PEKT, NbITasiCh 0OBICHUTb (PAKT
“o0y3naHusi” SHTPONUU B paHHed BceseHHoOU
(nnanupyercs nMyGJHKAlUs B U3BECTHOM HAy4YHOM
)ypnase Physical Review Letters - PRL, Ho yxke Tenepb
OyayLias myOIMKalus 10CTyHa Ha calite arXiv.org). B ux
MOJIeJIM TJIOTHOCTh TeMHOU HEPTrHU CO BpeMeHeM
HensbexxHO Bo3pacTeT u mnoryéur BcesnernHyio,
pacLIMpSIOLLYIOCs TAKUMH TeMIIaMH, UTO 3TO MOPOXKAAET
npoLeccel yke 3HakoMoro HaM “Boubiioro Paspeisa”. [1pu
9TOM ellle 10 Tu6esbHOTO pyOexxa BeeseHHasi B HEKOTOPBIX
JIOKaJIbHBIX 06/1aCTSX HAUHET Pa3pblBAThCs HA MasleHbKHE
KYCOUKH, KOTOPble CTAHYT pa3beratbcsi CO CKOPOCTHIO
BhilIe cBeTOBOH. OHAKO BCeobliee pa3pyleHHe MPH 3TOM
OyIeT OCTAHOBJEHO: MJOTHOCTb TEMHOH 3HEPIUH CTaHET
paBHOH MJOTHOCTH BcesneHHOH, HO B KaXX10¥ KOHKPETHOH
TOYKe KayKIblH yUaCTOK OyIeT “pa3priBaThCs” BHYTPH CeO.
“Bce takue 06J1acTH, YUCJIO KOTOPHIX OYNET MOUCTHHE
HEUCUHUCJIMMO, 3aKJ/I0UaT CBOU OTHEJbHBIN “KOHTPAKT Ha
CO3JaHMe HOBOW BCeJIeHHOU , - TOBOPUT PpaMnToH. -
Uepenku Hawme# BcesneHHOW OyayT pas3pbeiBaTbCs
“BOBHYTPb”, W KOTLA KaXXIbli BHYTPHU B30OpPBeETCH,
BbIOPABLUKCD 32 [TPefieJIbl TOT0 MUPa, 3TO U CO3ACT HOBYIO
BeesieHHY0” (TyT Mbl UMeeM [1eJ10 ¢ Pa3HOBHAHOCTBIO TaK
HasblBaeMOW “IUKJIHUecKOoU momenu’ - cyclic model,
paccMaTpuBaeMod B KauecTBe HHYEM He OrpaHHUYeHHOH
cepuu “npbiKKoB” - bounce). M Tak Ha KaXK10M OTAEJbHOM
“BpiBepHYBIIeMcsl” y4acTKe OyjAeT 3amylleH Mmpouecc




CO3/laHusl OTAeJNbHOro “yacTHoro mupa” (Bce 31O
3acTaBJssieT BCIOMHUTb KOHLENUWH MOMYJASPHOTO B
HEKOTOPBIX Kpyrax “(Ua0coO(pCTBYIOMHNX acTPO(PHU3UKOB”
My ibTHBepCa, HHAYe TOBOPsi, MyJbTHBCENEHHON).
[TpuHOMNHANBHEIM cUHhTaeTcs clenymollee
06CTOATENBCTBO: KaXKABIA paccMaTpUBaeMbli TeOpHUeEH
YUaCTOK COMEPKUT B cebe JUIlIb MeJbyallllyio (Ppakluio
MOJIHOU SHTPOMNUU CBOEH POAWUTENbCKOU BceseHHOH - U
TakUM 00pa3oM Kaxkiasi HoBas BCeJieHHasl ‘CTapTyeT B
YCJOBHUSIX BecbMa yMePEHHOH SHTPONHHU, UYTO U
TpebOoBasoCh MOJTYUUTh. “DTOT LUK/ MOXKET MOBTOPSIThCS
6eCKOHEUHOe KOJMYECTBO Pas, JHIIAsh CMBIC/IA TIOHSATHE
Hayasia WJd KOHLa BpeMeH, - roBopUT PpamnToH. - [Tloatomy
HeJb3s TOBOPUTb 00 ONHOM-eIMHCTBEHHOM DoJibiiom
B3pbiBe”. PaHee Mozmeu mMomo6HON OCHUITUPYIOIIEH
BcesienHoii 6e3 Hauasia v KoHila (T.e. abTepHATUBbI TEOPHH
Bosbliioro B3pbiBa) yrKe MbiTaauch cTpouth B 1930-x ronax.
OpnHako 06 3THX HesX Ha BPeMs ITPHIIIIOCH 3a0BITh B CBS3H
C TeM, 4TO BCEe MOMAEJNU MPUXOLUJHU B OUYEBHUAHOE
NPOTHUBOpPEYHE C 3aKOHAMH (PU3MKH, B YACTHOCTH - CO
BTODPBIM 3aKOHOM TE€PMOAMHAMHUKH, YTBEPXKIAIOIIHMM, UTO
SHTPOITHS U30JIMPOBAHHON CHCTEMBI CO BpeMeHEM He MOYKET
yMeHbLIaThCs. T eCTh ¢ yBesMdeHHeM SHTPOIMH OT OZHOTO
KoJsieGaTeIbHOTO LIMKJ/IA 0 caenyoulero Beenennas Bce
BpeMsi Obl HeH30exKHO “pacmyxana’ “Kak CHeXKHbIH KoM~
(o Beipaxenuio Ppamnrona). Kaxmnoe “konebanne”
TaKKe Hen30eXKHO YBEJTHUMBAJIO Obl CBOIO ITHTETbHOCTS.
“DKcTpanosupys 3TO Ha3al BO BPEMEHH, MOJIyUaeM, YTO
KoJieGaHH s TaM CTaHOBSITCS BCE KOPOUe U KOPOUe, YTO TOXKe
Hen30eXKHO IpHUBeleT K CBOeOOpPasHOMY €IMHOMY
Bosbiomy B3peIBY”, - nosicHsieT @pamntoH. OgHako uaes
“omycTowmeHnuss” KaxAoM HOBOH BceseHHoU (¢
TIOATIPaB/IeHHBIM YPaBHEHHEM, ONUCBIBAIOLIMM TT0BEEeHNE
TEMHOH 3HEPrHH), MOX0XKe, CII0COOHA BCE-TAKH BbIBECTH
CTOPOHHHUKOB “BCeJIEHCKHX LMKJIOB” U3 Tynuka. VHbIMU
CJI0OBaMH, TeMHAsl HEPTHs CocobHa “0OMaHyTh” BTOPOH
3aKOH TEPMOIMHAMMKH, U MOJTyuaeTcsl HeKuH perpetuum
mobile BToporo poxa. [Tosn Creitnxapar (Paul Steinhardt),
kocmoJor u3 IlpuHcTonckoro ynusepcutera (Princeton
University), 3auHTpUroBaH HOBOK TeOpHel ¥ XOTeJ bl
Hab/onaTh gajbHeHllee pa3BUTHE 3TOH MOJEJH.
“JI1060mBITHO OBIO OBl YBUIETb, KaK JaJeKO MOXKHO
MPOABHHYThCS, PA3BUBasi 3Ty Hzelo”, - ToBOpHT oH. B 2002
rogy Crefinxapar coemectHo ¢ Humom Tiopokom (Neil
Turok) takit sHeprun (pa6ota GblIa ONy6JHKOBaHA B
Science), npaBaa, ¢ APYrMMHU MapaMeTpaMK: MIOTHOCTD
TEMHOH HEPTUM Y HUX HUKOTAA He CTAaHOBHJIACH PABHOH
mioTHOCTH Beesmennoil. He nckaodyeno, 4To maHHYIO
TEOPHIO MOXKHO OyIeT axke KaK-TO peajbHO MPOBEPUTH B
camoM OmmKadeM O6ynyiieM. Hanpumep, Torna, korna
HauHet pa6GoTath cnyTHuk “Ilnamk” (Planck),
paspabaTbiBaeMblil cefiuac YyCUAUSIMU CIELHATUCTOB U3
Esponeiickoro kocmuueckoro arentctsa (European Space
Agency - ESA), ero sanyck 3ananuposan Ha uioab 2008
roja. JTOT anmnapat U3MEPUT HEKOTOpblE MapaMeTphl,
CBSI3aHHBIE C aBJeHHEM U MJIOTHOCTBIO TEMHOU SHEPTHH,
M 3TO MO3BOJHUT BBIICHHUTb, Kakas Mojeab GoJsee
peasIMCTHYHA - HOBOCO3[aHHAS WJIH XKe 00Jiee TIPUBbIYHAS
kapTuHa bBoJsbioro B3peiBa. Ha 370, M0 KpaliHel Mmepe,
Haneetcst [Ton @pamnToH.

4 GOAHUA HaWwAU NEPeKAHYamenh

Benowuka na Coanye. Haobpascenue ¢ catima http:/ / grani.ru

B name CosHile BCTpoeH 0coObIH “TiepeKsrodaTess’,
KOTOPBIM MEePUOANYECKH TOBBILIAET U MOHHXKAET 0OILYIO
SPKOCTb cBeTHJIAa. Y XapakTepHbIN eprop “TiepeKTIOueHH
coctapJjsiet mpuMepHo 100 ThICSY JIeT - UMEHHO TaKOH CPOK
OTHeJIsIeT APYT OT Apyra GJrKanILIKe JeTHUKOBbIE ITePHUObI
Ha 3emsie. B cyliectBoBaHNH “niepekntoyaresss’ yoeKaeHbl
(PU3UKH-TEOPETHKH, CO3aBIINE HOBYIO KOMIBIOTEPHYIO
MOJeJib TeMIepaTypHBIX KoJeOaHUH B siipe Halllel
Gmvxkaiiuen 3pesapl. Podept dpaux (Robert Ehrlich) us
Yuusepcutera J[xopaxa Maiicona (George Mason
University) B @spdaxce (CILA, urrat BupmkuHust) mog0Ku1
B OCHOBY CBOeH Mojiesiv paboTy (hU3HKa 1 pussocoda ATTHIIBI
['pananbepa (Attila Grandpierre) us O6cepsaropuu Korkosu
(Bynanewr) Benrepcko# akagemuu Hayk. CorsacHo
TOCIOCTBYIOIIMM B3IVIsiaM Ha (DU3HKY 3Be3JI, TeMIepaTypa
sapa CosHUA M0/KHA OBITb COBEPLIEHHO CTAOUIBHON H
OTpene/siThCsl MPOTUBOAEHCTBUEM T'PABUTALLMOHHOH CHJIHI,
CTpeMSIIIeHCsT CKaTh BEIIECTBO B OIHH KOMOK, U JIaB/JIe€HHS
PaCIIUPSIOLIENCS T1a3MBl, B KOTOPOH TPOTEKAIOT PEAKIUH
sIepPHOTo CUHTe3a reJust U3 Bogopoaa. Omauako B 2005 roxy
['pananbep BMecTe co CBOUM coTpyaHHKOM [abopom
Arocronom (G6bor Bgoston) npearnonoxku, uto noseeHue
MarHUTHBIX 1oJiel B ieHTpe CoJIHIA BCe-TaKH MOXKET CTaTh
MPUUHHON TOSABJIEHHUS HeOOJbIUINX HeCTAOUIbHOCTEH B
COTHEYHOH nyasMme. M 3Tu Bapuanuu J0/KHBI BBI3BIBATH
JIOKaJIbHble KoJIe0aH sl TEMIIEPATYPBI B sIIPe, UTO B KOHEUHOM
cueTe OTPa3UTCS Ha OOILEH CBETMMOCTH 3Be3/ibl (peub o Tak
HasbiBaeMbIx Solar Resonant Diffusion Waves - pe3oHaHCHBIX
A py3HOHHBIX BosiHAx). Kak rokasbiaet Mojieib dpJiuxa,
OOJBIIUHCTBO MONOOHBIX KOJeOaHUH OJ1aToMoJyYHO
YPaBHOBEIIMBAET APYT Apyra, HO BCTPEUAIOTCS U TaKHe,
KOTOPbIe B3aUMHO YCHIUBAIOTCS (PE3OHUPYIOT) ¥ CTAHOBSITCSI
MPUYMHON J0JTOBPEMEHHBIX TEMIIepATyPHbIX BapHanui. B
ocHoBHOM TeMmriepatypa CoJHIa KosnebeTcsi BO3Jse CpeaHeH
oTMeTKH B 13,6 MU/IIMOHA KeJbBUHOB B XOJ€e LHUKJOB,
asimpxcst 100 toicsty unu 41 TeiCSiUy 3€MHBIX JIeT. DPJUX
CUMTAET, UTO C/IyyalHble B3aUMOIEACTBUSI MATHUTHBIX [10J1€H
MOTyT “IlepeK/IiouaTs”’ XapakTepHYIO AJTUTEbHOCTD LIUKJIOB
(o ectb 100-THICAYEIETHHE LIMKJIBI MOTYT CMEHHThCS 41-
TBICSUEJETHUMH). DTH [IB€ BPEMEHHbIE [IKaJbl H3BECTHBI
BCEM, KTO 3HAKOM C pe3y/bTaTaMH Maje0oTeMIepaTypHbIX
MCCJIeI0BAHNH, OTMEUABIINX BapHALMH 3eMHBIX TEMIIEPATYP
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3a ToCJ/IeIHNe 5,3 MUJIJIMOHA JIET ¥ TPHUXOJ JIeIHUKOBBIX
nepuonoB. B TeyeHne nocsieHero MUITHOHA JIET JIETHHKOBbIE
MIepHOb! Caydaanch B cpenHeM Kaxabie 100 Teicsu sieT, a
nepel STUM LMKJI ObLT HHBIM - Kaxkyio 41 Thicsuy siet (erue
6oJiee r106a/IbHBIE H3MEeHEHH S 3 MHOT0 K/IMMaTa CBSI3bIBAIOT
¢ nrkeHreM CoJIHIIA BOKPYT IaJaKTHUECKOro LEHTpa U C
BapHaUUsIMH KOCMHUYECKHX JydeH TraJakTHYecKoro
NPOUCXOXKIeHHsA). Brpouem, B HacTosillee BpeMs
GOJIBILIMHCTBO YUeHbIX IPH/IEPKUBAETCS BCe-TaKW HHOH TOUKH
3peHHs Ha IPUUHHBI TIOSIB/IEHN 1 JIe THUKOBBIX [IEPHOMIOB, - OHH
CUMTAIOT UX Pe3yJbTATOM HEOOJbIIUX MEePUOANIECKUX
BapHaumi (IIpereccry) 3eMHOH OPGHTBI, KOTOPbIE H3BECTHBI
10/l HazBaHKeM [MK/10B Mustankosuua (Milankovitch cycles)
- Ha3BaHbI 10 UMeHU cepOcKoro MatemMaTnka MusyTrHa
Munarkosuua (Milutin MilankovieeMusyTun MuIaHKOBKZ,
1879-1958). Kaxablii Tako#d LMK/ MoApasyMeBaeT
nocTeneHHOe H3MeHeHHe (OPMbl OpPOUTH 3eMJH
(9KCLleHTPUCHTETA) OT KPYrOBOK 10 CJa00BbIPaXKeHHOM
3/JIMIITHUECKOR M CHOBA K KPYroBOH - U Tak Kaxnaple 100
Toicau JeT. CorjnacHo 3TOH TeOpHUM, H3MeHEHHe
KOH(HUTypaLyy OpOUTBI IPUBOAUT K H3MEHEHHIO KOJTHIeCTBA
COJIHEYHOM pajualyH, morjaomaeMon 3eMyael, U 3T0
MPOSIBJISIETCS B BUJIE IVI00a/IbHBIX TOTETJIEHUH 1 JIETHUKOBBIX
nepronoB. OnHako 60JbLIOH MTPo6JEMOH AaHHOU TEOPUH
Obl1a ee HECTTOCOOHOCTb OOBSICHUTb, IOYEMY HacToTa
NOSIB/IEHH$1 e THUKOBBIX [IEPHOI0B CMEHUIACH MUJIJIMOH JIET
Haszan. “B Teopum MusnaHkoBHUa HET HHUKAKHX
BPa3yMHUTeNbHBIX 00bSICHEHUH CMeHe YacTOThl 3THUX
NepUOLOB”, - TOBOPUT OPUTAHCKHUH Kaumartosor Heia
Aneapac (Neil Edwards) us OTkpbiTOro yHuBepcuTeTa B
Munron Keitnec (Open University in Milton Keynes),
KOTOPBIH, BIIPOYEM, [I0OKA HE TOPOIIHTCS PACCTaThCs C fosee
NPUBBIYHON KOHLENUMEH... DTO JaNeKo He eIUHCTBeHHas!
npo6J/eMa JaHHOU TEOPUU. DPJUX U IPYrHe KPUTHUKH
yKa3bplBalOT Ha TO, YTO TeMIepaTypHbBle BapHaLHUH,
BBI3BaHHBIE LIMK/IaM1 MU/IaHKOBHYA, TPOCTO HE MOTYT OBITh
NOCTATOUHO BEJHUKH IJsl TOrO, 4TOOBl CIIPOBOLUPOBATH
NosiBJIEHHE JIeAHUKOBBIX MepuogoB (OHU MOTYT GbITH B
JIYYIIIeM CJTyuae JIMIIb “CIYCKOBBIM KPIOUKOM~ M3MeHEeHHH,
UCMBITBIBAEMBIX MJaHETOU, HapuMep, (GOpMHUPOBaHHE
NOTIONHUTENbHBIX TOPUMH MOPCKOTO JbAa MOXKET
TIPETSTCTBOBATH [OMA/IaHHIO YTJIEKHUC/IOT0 rasa B aTMocdepy,
TeM CaMbIM 0C1a0/sAs “TIApHUKOBBIA 3(P(eKT” U MPUBOIS K
najpHellIeMy oxJaxiaeHuio). EcTb (pu3HKH, KOTOpbIE
CUHMTAIOT HIeH DPJHXa “COBEPIIEHHO HEMPaBAOTIOA0OHbIMH
(nanpumep, Haitmxken Beiice (Nigel Weiss) wus
Kem6pumxckoro yuusepeutera (University of Cambridge),
OJTHAKO caM JDPJIMX BCe-TaKH HaleeTCsl OTHICKATb BCKOPE
yOenuTesNbHblEe TOKA3aTeNbCTBA B T0Jb3Yy CBOEH TEOPHH,
NPOBOJAS HAOJIOAEHNS IDYTUX 3Be3Nl, HAallpuMep, KPacHbIX
Kap/aukoB. Tak Kak Macca KpacHbIX KapJHKOB ropasio
MeHblIle COTHEYHOH, TO X COOTBETCTBYIOLIME “/IeAHUKOBbIE”
LMKJIBl Y HAX MOTYT OBITh IOCTATOYHO KOPOTKUMH /IS TOTO,
4TOOBI MOXKHO OBIIO HAa0/I0IaTh UX HEMOCPEeICTBEHHBIM
o6pasom.
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Acmponasmos Ha Ayne chabgsm
MEMANALMECKUML UMM

Taxk 8 npedcmasreruu xydoxcHuka 6yoym akunuposarvl 6ydyujue
acumenu JIynot. Haobpascenue c caiima http:/ / grani.ru

YdacTHUKM OyIyIUX JYHHBIX 9KCIEIULHH MOTYT
CepPbe3HO MOCTPAIATh OT PEHTTeHOBCKHX BCIblilieK Ha CoJTHILE,
KOTOpBIE CITyYaI0TCs TPAKTHIECKH HEMPEICKa3yeMo H rPO3sT
MOJlydeHHEM OIMAaCHbIX PaJHalMOHHBIX 03 B TeUeHHe
OYKBaJbHO CUMTAHHBIX MHHYT. OO 3TOM CBHIETE/NbCTBYET
HOBOE HCCJIel0BAHHE, BbINOJHEHHOE aMepHUKaHCKUMHU
yuenbivu JlaBunom Cvurom (David Smith) us Jlabopatopuu
Jlyubl v iuianet (Lunar and Planetary Laboratory) B Tycone
(wrat Apusona) u Jxounom Ckano (John Scalo) us
Texacckoro yausepcutera (University of Texas) B Octune
(ny6aukauus B HayuHoM xypHane Space Weather -
“Kocmuueckas noroga”). Tlo pesysnbratam 3Tok paboThl
npensaraeTcs 000pyIOBaTh JIYHHblE Be31eXOJbl
CrieliMaNbHbIMUA MeTa/NIMUeCKUMH 3KpaHaMH, 38 KOTOPbIMU
CMOTYT CIacaThCsl 3aCTUTHYTbIe BPACIJIOX aCTPOHABTHI.
KouneuHo, criermascram NASA yrke 1aBHO ObLI0 U3BECTHO O
TOM BpeJie, KOTOPBIA MOTYT HaHECTH 3I0POBbI0 KOCMHYECKHX
Ty TellleCTBEHHUKOB IIPOTOHBI U IPyTHE 3apsKeHHbIE YaCTHIIBI,
U3JTydaeMble B XOJle COMTHEYHbIX BCIBILIEK, OTHAKO ObIIO TAKXKE
U3BECTHO U TO, UTO MOTOKH MOAOGHBIX YACTHLL CPABHUTEIBHO
JIETKO OJIOKMPYIOTCS OTHOCHTEJbHO TOHKHMH CJIOSIMHU
0OBIYHOTO MOJMHATHIIEHA. K TOMY ke 0 MOSIBJIEHHH MOLIHBIX
TIOTOKOB MOJOGHBIX YaCTHIL MOXKHO Y3HaBaTh 3apaHee, Belb
HaGmoneHus 3a CosHIEM MO3BOJISIOT NPEACKA3bIBATh
“HeOsaTONMPHUATHYIO TTOroAy B palOHe 3eMHOH OpOUTHI 32
HECKOJIbKO YacOB JI0 TIPUXO0/1a BBICOKOIHEPIUUYHbBIX YaCTHLI, U
y aCTPOHABTOB B 3arace BCErJa eCTb BPeMsi, 4TOObl HAUTH
NofXosiliee yOeKHille U H30eKaTb HAKOTJIEHHS] OMAaCHBIX
paMalMOHHBIX 103 B cBoeM opraHuame. OnHAKO HUKTO B
HaCTOsIIIIee BPEMSI He MOKET IPEIyTIPEIUTh 3apaHee O IOJX0/Ie
BOJIHBl PEHTTeHOBCKOTO H3JIyUeHHS, IOCKOJBKY
PEHTTeHOBCKHE-TO JIyUH OTHOCSITCS KaK pa3 K UHCJTy CaMbIX
TMIePBbIX PU3HAKOB TIeEPeMeH COJTHEUHOH aKTUBHOCTH... Elile
COBCEM HEJIaBHO CUYMTAJIOCH, YTO MOTOKH PEHTTEHOBCKOTO
M3Jy4eHHSs He TaK BeJUKU U He MpPeACTaBJASI0T coO0H
HeNoCpeICTBEHHOH Yrpo3bl UeJJ0BEUECKOMY OPraHH3MY,




OJIHAKO Telepb aMepUKaHCKHE HCC/IeI0BATENH YTBEPXKIAIOT,
YTO 3a MpefesaMM 3alUTHOTO “KOKOHAa” KOCMHYECKOTO
KOpabJisi UM CTAHLIMH OMACHOCTb OT PEHTI€HOBCKHUX JIyuel
MoxkKeT ObITh MOUCTHHE cMepTesabHOU. Habmonenus 3a
COJTHEUHBIMH BCIBILIKAMH [TOKa3aJI1, 4YTO aCTPOHABT Ha JIyHe
MMeeT NPUMEPHO JIeCSATUIIPOLEHTHBIE [IAHCHl HA TO, YTOOBI
TIOJTYYHTb OMIACHYI0 103y PEHTT€HOBCKOH paiHalliy B TeUeH e
KaXX/IbIX CTa yacoB paboThbl 3a nmpefenaMu yoexuua... [Tpu
3TOM HY?KHO, OJHAKO, YUHTBIBATb, UTO, 10 MHEHHIO aBTOPOB
paboThbl, MUHUMAJIbHBIHA YPOBEHb PAaIUalliK, KOTOPBIE MOYKHO
CUMTaTh BPEHbIM 1,151 yesioBeka, coctasastet 0,1 rpest (1 rpeit
paBeH | xoy.mo Ha | KAorpaMM XKHUBOTO Beca, MpHy 3ToMm 1
rpell peHTTeHOBCKOTO U3/ TydeHH sl SKBUBaJIeHTeH 1 3UBepTY -
TOTJIOLIEHHOF [103€ PaJHallik ), U TaKasi 1033 MOXKET BbI3BaTh
TNosIBJI€eHHe KPOBOTOYAIIUX SI3B U APYTMX BHYTPEHHHX
TIOBPEeXK/IeHUH 1, KOHEYHO, MHOTOKPATHO YBEJHMYNBAET PUCK
3abosieBaHn# pakoM. OnHAKO, MPOKOHCY/IbTHPOBABLIKCH CO
CrelMaNiuCTaMH, Mbl BbISICHU/IN, YTO 3aMETHBIH Bpex 1JIsl
opraHu3Ma HaunHaetcsi Bce-Taku He ¢ 0,1 rpest, a ¢ 0,75 rpest
v iaxke ¢ 1,5 rpest (To ecTh pasHuiia Ha opsiioK). BepositHo,
Cwmut 1 Ckaso, uTobbl IPHUAATH HYKHBIH BeC CBOeH paboTe,
BCe-TaKH HECKOJIbKO “CI'YCTHJ/IM KpacKu ... BolscHsieTcs, uTo
[aneKo He BCe KCIEPTHl M0 PafiualMOHHOH ONMacHOCTH
COTVIACHBI C U3JIUIIIHE [TeCCUMUCTHYHBIMHU TPOTHO3aMH CBOUX
amepukaHcKkux KoJer. Tak, Mapceno Backec (Marcelo
Vazquez) u3 BpykxsBeHCKOH HAlLMOHANLHOH J1a60paTOpUH
(Brookhaven National Laboratory) B Ksmn-Anrtone (wrat
Heio-Mopk), sanuMalomuiics H3ydeHueM BJIHSHUS 103
pafualiy Ha 310POBbe YeIoBeKa, B MHTepBbio New Scientist
YKa3bIBaeT Ha TO, UTO XOT$ PUCK VIS 3/I0POBBSI aCTPOHABTOB,
UCTIBITABIINX Ha ce0e MEHCTBHE COJHEYHOU pajualuH,
HECOMHEHHO, eCTb, BCe-TaKH BCIBILIKH, TPOU3BOASIIHE
60JTBbLIIOE KOJIMIECTBO PEHTTEHOBCKON PaIMaliiH, CIyYaloTCs
He TaK Yy 4acTo. Eciim 2xe B Xofie AJUTE/IbHBIX SKCTIeIULHH
npuieTcst 06ecrneynTb 3alUTy OT PEHTTEHOBCKUX JydeH U
3aCTPaxoBaThCs OT KANpH30B “KOCMUYECKOH MOTOMbl”, TO
JIOCTAaTOYHO 3aXBaTUTb C COOOH “30HTHK’ - TO €CTb IKPaH
o011el N/IOIAaAblo B TPU KBAIPATHBIX MeTpa U Maccon 21
kusorpamm (Ha JIyHe oH GyneT BeCUTb B IIECTb Pa3 MeHbIIE)
- TaK MOKHO 06€30MacHTh ce0s1 OT O0JIBILIMHCTBA COTHEUHBIX
PEHTTeHOBCKHUX BCIIBILIEK.

Mapc ymensom HeBuUgUMbIE HOYHbIE
Dlnaxa

BriepBble ynanoch HaHeCTH Ha KapTy HOUHbBIE
MapcHaHCKHe 00J1aKa, COCTOSILIME U3 BOIASHOTO JbAAd. DTO
CMOTVIM ClIe/IaTh CrielanyicThl HarmonanbHoro yrpas/aeHnst
110 MiccsteoBanuio okeanos 1 atmocdepst CIIIA (US National
Oceanic and Atmospheric Administration - NOAA) u NASA.
Hogast paGora no/skHa “nposuTh CBET’ Ha BOOHBIA LHKJI
KpacHo# mianeTn (nmy6aukamys B HAy4HOM XKypHaJe
Geophysical Research Letters (vol. 34, p. L02710)). Hanuiuue

HOUHBIX 00/1aK0B Ha Mapce fo/roe BpeMsi 0CcTaBajloCh B
OYKBaJbHOM CMBICJIE CJIOBA TIOKPBITOM MPaKOM TaWHOH,
MOTOMY YTO BUAHUMBIMH TakKue 00/1aKa CTAHOBSITCS TOJBKO
JHeM, KOT/Ia cofieprKalliecsi B HUX MEJIKHE YaCTHIIbl OTPaXKaloT
COJIHEYHBIE JTyYH.

Lstisusle

Latiudle

i ¥ A

Kapma pacnpedeirenusn obarakos us 800sroeo avda Ha Mapce.

H3zobpascerue c caiima http:/ / grani.ru

OnHako nHeBHble HAOJIONEHHS He I03BOJSIH
TIOJTYUHTb MTOHYI0 HH(POPMALIHIO O TIOBEIEHUH MapCHaHCKOH
o6smauHocTH. O BO3MOXKHOCTH CYILECTBOBAHHS HOUHBIX
06J/12K0B y4€eHble M003PeBaJIH B TeUeHHe HECKOIBKUX JIET - C
TOU MOPBI, KAK 03HAKOMUJIUCH C IAHHBIMH 110 TEMIIEPATYPHOMY
peXKHUMY, MOJNYUeHHbIMH HblHE IIOTePSIHHbIM OPOHTANbHBIM
annapatoM-kKaprtorpagom Mars Global Surveyor.
Temneparypel MapCHAHCKOTO IPyHTa TPONHYECKUMH JIETHUMU
HOYaMH B ceBepHOM mnosyinapuu Ha 20°C mpeBbIlLIaIN Te
TI0Ka3aTeJH, YTO NPeCKa3blBaIM TUITHYHbIE KIMMaTHIeCKHe
Moze/ M. B KoHLle KOHLIOB HCC/Ie0BaTe N , BO3IIABIsEMbIE
kiauMatogorom Jixkonom YuiacoroMm (R. John Wilson) u3
[eohrzuueckodl THAPOAIPOAHHAMHUECKOH Jab0paTOPHH
(Geophysical Fluid Dynamics Laboratory - GFDL) NOAA 8
[Tpuncrone (wrar Hblo-IXkepcu), NpoBeaH HOBOE
KOMITBIOTEPHOE MOJEeJNHPOBaHKE, KOTOPOe 0Ka3aJso, UTo
HEOOBIYHO TEMNJYI0 TeMIlepaTypy MOBEPXHOCTH MOXKHO
00BSICHUTD HAJTMIHEM HOYHOTO 00/1auHOro oKposa. CorsacHo
MX MOJIEJISIM, HOUHble 06J/1aKa MPENSTCTBYIOT OXJ/IaXKIEHHIO
Mapca, cosnaBast cBoero poaa napHuUKoBbed 3¢ dexT. Ha
TMPOTSKEHNH TPEX MapCHAHCKHX JIET TIPOBOJUIHCH 3aMephl
napaMeTPOB HOUHBIX 00/1aKOB C TTOMOIIBIO J1a3€PHOTO
anpTUMeTpa (BbicOTOMEpa), KOTOPBIM Oblsl CHaGxkeH Mars
Global Surveyor. JlazepHbl#i MyuyoK pacceuBaeTcs MpH
CTOJIKHOBEHHH C 06/1aKaMH, OTHAKO TeM CaMbIM OH [103BOJISIET
HaHeCTH Ha KapTy MECTOIOJIOKeHHe NCKOMOH 00/1auHOCTH.
[logo6Hble U3MepeHUs MOATBEPAUIHN, UTO OOJee Terble
y4aCTKH TOBepXHOCTH Mapca MOTyT COOTBETCTBOBATH
MecTaM, Hajl KOTOPbIMHA 0OHApYKUBalOTCs 6oJiee MIOTHbIE
CKOIJIEHUS] HOYHBIX ob6sakoB. MccenoBarenn takxe
BBISICHWJIH, UTO HOUHBIE 00/1aKa ropasno 6oJiee 0OLIHUPHBL, YeM
UX “BbILBeTIIHe” THEBHBIE OAO0NS, 1 110 OLIeHKAaM BbIXOJIHT,
YTO TONIMHA 06/1aKOB B HOUHOE BPeMs] YBeJIMUMBAETCS pas B
nth. Takne 06/1aKka pacroaraloTesi [0CTaTOYHO HU3KO, OHH
GoJIbllie TIOXOAAT HA TyMaH, OIMOSICHIBAIOILIMHA MapCHaHCKUH
9KBATOpP TOTZA, KOTJAa B CEBEPHOM IIOJIyLIAPHH HACTyIaeT
JeTHUH mepuon. B tredenune nHs 60JBLIMHCTBO 00JaKOB
pacceuBaeTcsi, IOTOMY UTO, B OTJIMYKE OT 3eMJH, Ha Mapce
HeT OKeaHa, KOTOPbIH CryIa’KHBaJl Obl Pa3HUILLy AHEBHBIX U
HOYHBIX TemnepaTyp (Kose6aHUst HOUHBIX U IHEBHBIX
temrepatyp Ha Mapce nocturaior 100 rpamycos). I[To mepe
TOTO, KaK BO3/IyX B T€UEHHE CEBEPHOTO JIeTa OXJIaKIaeTcs,
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BOJIa, KOTOPAsi B CBOE BPeMsl UCMaPsIach U3 60raTou BOASTHBIM
JILIIOM CE€BEPHOH MOJSIPHOM LIAMKH, peBpalliaeTcs B 00/1aKa.
CoJiHEeUHBIH CBET HarpeBaeT 3TH 00/1aKa, 3aCTABMASET UX
paccenBaThCS U MOJHUMATHCS BBILIE, TaK, UTO UX OCTATKHU B
BHUJIe JIETKOU THEBHOU OOJIAUHOCTU MapsT yKe Ha OueHb
6osbIux BeicoTax. Ho mocste 3akaTta obJiaka CrycKarTest B
BHOBb CTAHOBATCH 0oJjiee MIOTHBIMH. AMepHKaHCKHE
HCCJIeIOBATE/H TeNeph MIAHUPYIOT BKIKOUATh JaHHbIE 110
sBosTIOLMK Mapca B CBOM MOJIE/H, OTIMCHIBAIOLIME BJMSHHIE
006J1aKOB Ha U3Jy4eHHe pafuallii B KOCMOC C MAapCHAHCKOH
MOBEPXHOCTH. B 4acTHOCTH, UX HHTEpecyeT TO JaJieKoe
nporwioe, Korna KpacHas niianera o6sagasna “rosHOLeHHOH
ropasno 6oJiee MI0THOH atMocdepol. “B mporwiom obmaka
13 BOJISIHOTO JIbIa MOTJIH OKA3bIBaTh BECbMa CYILIECTBEHHOE
B/IMSIHUE Ha TeMIIEPATypPhl OBEPXHOCTH M aTMOC(ephl, a B
KOHEUHOM CU€Te, U Ha KJIUMAT , - TOBOPUT ¥ UJICOH.

Mapciian HUMHO UCKAMD Nog 3emAei!

Yuacmok mapcuanxoil nosepxrocmu. Haobpasicenue HiRISE c caiima
http:/ / www.universetoday.com

Bynyuue uccnenosatenu Mapca, MeuyTaroliye HauTH
JKH3Hb B ITYCTBIHHOA MECTHOCTH, JOJKHBI OYIYT 3a0paThCsi
rTyOOKO TIOZL €€ MOBEPXHOCTh. TaKOH BBIBOM, CAE/aJ YIE€HbIH-
nnanetosior Lewis Dartnell us yHuBepcutera B JloHmoHe.
Mapc sByisieTcs TIaHETOW BECbMa HETOCTENMPUUMHOU /IS
»u3nu. Ocobenno Ha moBepxHocTy. Ho Dartnell cuuraert, uto
eCJIM TMepBasi Mapa MeTPOB IPYHTA HACKBO3b MPOHU3aHA
YKECTKHUM M3/ 1ydeHHeM (4To Jaxe GaKTepHH He BHIKUBAIOT),
TO TI0 Mepe TTOrPyKeHHs IANblIIe B IIyOb MJIAHETHI LIIAHCHI HA
MOJIOXKUTEJIbHBIE YCJOBUS AJI1 XKU3HH MHOTOKPATHO
yBesaunuuBaioTcs. Ha 6osbiuoél rmy6uHe rpyHT OyneT
9KPAaHUPOBATh JKU3Hb OT MarybHOTO KOCMHYECKOTO
W3JIy4YeHHsl, a JOMOJHUTENbHYI0 3alUTy NAAyT aacThl
3aMepsiel Boabl. K coxasneHnuio, HM OfUH K3 alnaparos,
HCCAeIOBaBIIMX W Hccaenywomux Mapc, He uMeer
BO3MOXHOCTHU B3ATh MPOOHI ¢ TJYOHUHBI, IJle UMEITCS
MOTEHIHA/bHBIE CJIOU XKU3HEHHOTO POCTPaHCTBA. [lyis Toro,
4yTOoOBl CO3[ATh anmapar /s STUX Lesed, NCCaeI0BaTeNH
MPeJIaraoT MPOBOAUTL UCIIBITAHUS Ha 3eMJ/ie B paldoHax C
BEYHOU MeP3JIOTOH.
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MupoBas KoCMIMECKas 06cepsamopus
OMIKJIOEM HOBbIE MUpbi!

Kocmuueckuii ysemok nomoxcem naiimu naanemot. Hzobpascenue
Northrop Grumman c caiima http: / / www.universetoday.com

Many Worlds observatory - kocmuueckas
o6cepBaropus, npeanokenHass Webster Cash. Hasnauenue
Many Worlds observatory cocTouT B ToM, 4T0ObI HAXOIUTh
TUIAHETbI Y IPYTHX 3BE3]1 ¥ HETIOCPEACTBEHHO UX HAOMOAATD.
OcHOBHOU UacTbio 06CepBATOPHUN OyIET PAaCKPBITHIHA B
KOCMOCEe THTaHTCKHH «lIBETOK» M3 TOHKHX JIe[IeCTKOB.
Haxopnsich Ha pacueTHOM pacCTOSTHAH OT 06CepPBaTOPUH, STOT
COJTHEYHBIH Tapyc OyneT GJOKHPOBATh CBET SIPKOW 3BE3[Ibl,
TI03BOJIsISI UYBCTBUTE/IbHBIM TPHEMHHUKAM H3/Ty4UeHHsI BUIETh
HecaMocBeTsKecs: 00beKTH (MIaHeTsl), o6paranimecs
BOKPYT LIEHTPAJIBHOrO CBeTHa. UyBCTBUTEIBHOCTH Kamep
HOBOH 0K0JI03eMHOU 06cepBaTOpUU OyIET A0CTATOYHO, YTOOBI
00HApYKHUTb IJAHEThl MeHbIle, YeM JaKe 3eMJs, B
KOCMHMYECKOM MPOCTPAHCTBE PAIHYCOM 35 CBETOBBIX JIET.

B CKOAGKLIX USMBPEHUSIX Mbl WUBEM?

H3BecTHO, UTO OKPY’KAOUIMHA MHUP COCTOUT U3 3
usMepenui (maoc yetBeproe uaMepenue - Bpems). Ho
MaTeMaTHYeCKHe MOJeJH COBEepIIeHHO He OTPULAIT
BO3MOKHOCTb CYI1IeCTBOBAHHS IOTIOJHUTEJBbHBIX H3MePEHHH.
Panee ux mnpakTuyeckoe oOGHApy:KeHHe Ka3aaoch
HEeBO3MOXKHBIM. Terepb, 10X0Ke, BOIPOC MHOTOMEPHOCTH
MPOCTPAHCTBA CMOXKET PELLMTh MOMYJ/ISIPHAS TEOPHS CTPYH,
KOTOpasi TJIaCUT O TOM, UTO Bcsl BeceseHHas mpoHnsaHa
0CcOGBIMH HUTSIMH (cTpyHaMM) ¢ HEBOOOPA3MMO MOIIHOK
rpaBurauuei. Mecnenosatenu u3 yausepcurteta Wisconsin-
Madison uiyT myTh, c/aenyst KOTOPOMY ydeHble MOTJIH Obl
0OHapy?KUTb 3TH CKPBITbIE U3MePeHHs] U TOJIeP2KaTh TEOPHIO
CTPYH HabJonaTe bHBIMU (pakTaMH. [LomosHUTEbHbIE
H3MepeHHsi, 04eBUIIHO, UM/ MeCTo B Hauase BeenenHoi, B
nepBble CeKyHIbI rocse Bosbiioro BapeBa. Teneps «renn»
9THUX U3MEPEHNH NOJ/LKHBI TIPUCYTCTBOBATb B KOCMHUECKOM
MHUKDPOBOJHOBOM (DOHOBOM H3JyUeHHH - TOCIeCBEYeHNH
Bosbiioro Bapeia, KOTOPBIH MBI MOKeM HaOJTIOAATH BO BCEX
HarnpasJ/eHusiX. K coxkaseHnio, MMerolyecst Ha IaHHOe BpeMsi
CIYTHUKH-UCCJIEI0BATEN He 00/1a1al0T JOCTATOUHOH
YyBCTBUTEJIHOCTBIO, YTOOB! 0OHAPYKHUTb OTTOJIOCKH BJIUSTHHUS
N-“3MepeHnH Ha PETUKTOBOE U3JTyUeHHe.



Mroeomepror au mol? Hzobpascerue Andrew J. Hanson c caiima http: / /
www.universetoday.com

Ho y npencrosinmx KocMUUeCKUX MUCCHH, TAKUX KaK
Planck (muccusi EBpornefickoro KOCMHYeCKOro areHTCTBa
«[TnauK» ), 4yBCTBUTEJLHOCTD IETEKTOPOB OYIET B HECKOJIBKO
pas 6oJblie. Torga, BO3MOXKHO, KapTHHA 3BOJIOLMHU
BcesienHo mpencTaBuTCs HaM ropaszio 60Jiee MHOTOMEPHOH.

«fDkeiimc Bebln Gygem
B 100 pa3 noguee «Nalifinan

OnTuuecKnid nmepBeHel KOCMUUECKOH TEXHUKH -
TesiecKor «Xab6,1» - CKOPO YCTYITUT MECTO CBOEMY TIPEEMHHKY
— «Jlxenmcy Be60y». James Webb Space Telescope 6yzer
ropasuo «IpoBOpHee» cBoero cobpara, T.K. CMOXKET
ogHoBpeMeHHO Habmonath 10 100 HeGecHBIX 06bEKTOB!
Takyio BO3MOXHOCTb TeJeCKOINl NOJy4YHuT Osaaromaps
CreLHasbHO pa3paboTaHHOM TexHOJOrMKM microshutters
(MukpomyHTHpoBanus). OHa MO3BOJNUT TeJECKOMy
6JIOKHPOBATh CBET OT COCEHUX IPKUX OOBEKTOB, [103BOJISIS
BHUIETb HanboJee cabble U oTaaneHHble. [IpencraBbre cebe
(hoHapB, FOPSILLMK B TEMHOTE B HECKOJIBKUX KUJIOMETpax OT
Bac. Bel ero serko 3ametute. Ho ecqu psimom ¢ hoHapem
TOSIBUTCSI aBBTOMOOH/Ib, CBET KOTOPOTro Gy/ieT OUTh BaM BT1a3a,
BBI C TPYZLOM PasJIHuuTe 3TOT (hOHAPB, ECJIH BOOOLLE YBUIHUTE.
Ho 3aroponys cBeT aBTOMOOMJ/IBHBIX (hap LLUTOM, Bbl ONSATh
CMOzKeTe 06HapYKUTb (hoHapb. TaknM ke 06pa3oM yCTpoeH

U «IMT» HOBOTO KOCMHYeCKOro Tejeckorna. OH COCTOUT U3
62000 crieuuanbHBIX f4eeK, KOTOPble HAXOISTCS Mepen
riaBHOW MaTpulied «[lxeiimca Be66a». AcTpoHOMEI 110
KOMaH[e ¢ 3eMJIH MOTYT OTKPBITb WM 3aKPBITh JIOOYI0 U3
sT9eeK UJIH LeJTyI0 UX TPYIINY TaK, YTO CBET OT OJIM3KHX IPKUX
3Be3J1 3a0/10KUPYeTCs, U cyabble 00beKThl CTAaHYT JOCTYIIHBI.
[Tono6Has TexHONOTHS MO3BOJHUT 3arfsiHyTb B INy0b
BcesieHHoll elile nafblie, ¥, BO3MOXKHO, TO3BOJIUT YBUAETh
IVIaHETh! Y IPYTUX 3BE3L.

LCROSS — nymibili  KamuKagae

LCROSS aemum x Jlyne. Hzobpascerue (¢pomomonmanc) NASA c caiima
http:/ / www.universetoday.com

Monynb Lunar CRater Observation and Sensing
Satellite (LCROSS), KoTopoMy TPenCTOUT A0CTHUDb JIyHBI
BMecTe ¢ Lunar Reconnaissance Orbiter, cmoxkeT, Kak
TOBOPHUTCS, IOTPOTaTh MOBEPXHOCTb HOUHOT'O CBETHJIA
«CBOUMH pyKaMu». OH SIBJISIETCS POOOPA30M MOy ISt MUCCHH
Deep Impact, kotopeiit Bpesascs B komeTy Temmens 1 B utoHe
2005 roma. LCROSS Toxe BpexkeTcsi B HeGeCHOe TeJjo, HO
3THUM TeJIOM Ha 3ToT pa3 6ynet JlyHa. Lleab atow muccun -
OTpeIesUTb, €CTh JIM BOASHOH JIe]l B TYHHbBIX KpaTepax BOKPYT
I02KHOTO T0JII0Ca, KyIa HUKOrIa He 3arJsblBaOT JydH
Couaua. Ecm BonsiHOM J1en 31ech OyneT oOHAPYIKEeH, TO OH
CTaHeT OCHOBHBIM PecypcoM Jyis OyAyLIMX JYHHbIX 6a3. Jlex
MOKeT ObITb UCIIOJIB30BaH /15l 10OBIBAHKS BO3AyXa, TUThEBOK
BOZBI U Naxke Toruuea A1 paket. [Tono6Ho Deep Impact,
LCROSS cocrout 13 crienyanbHOro CHapsiaa U HeGOJIbIIOro
30HIA C annapatypoy anas aHanusa. CHauasa CHapsig
Bpexxercs B JIyHy, a 3aTeM 30HA MPOJIETUT Uepe3 001aKo
B3MbIBILIEH BBEPX JYHHOH TbIJIK U 'PYHTA U MPOBEJET
HeoOXOIUMble U3MEPEHHs], TYT XKe MepelaB UX Ha 3eMJIO.
3aKOHUMB 3Ty MHUCCHIO, 30H]] BPEXKETCS B TIOBEPXHOCTD JIYHBI
BCJIE/l 32 CHAPSIIOM, TOTHOHYB BO UM HAYKH.

ITog6opka HOBOCTEH OCylmecTBJEeHA IO
nepeBoxamM KoanoBckoro Amekcangpa c http://
www.universetoday.com u maTepuanam c cauta

http://grani.ru (c ao6e3Horo paspemeHus

http://grani.ru u aBTOopa HOoBOocTel Makcuma

Bopucosa)
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KAK PA3NOXWTb NAAHETBI NO NOJIOYKAM

Cemosi Coanya. Hzobpamncernue NASA.

Knaccuthuxayus! Kak MHo20 B 3mom
CAOBE....

K npumepy, MoxeTe gaTb ONpeleseHHe TOTO, UTO TaKoe
KoMmmbioTep? JlaTh Takoe omnpejeseHHe, UTOOB ¢ HUM BCe COTJIACHJHCE,
4TOOBI €ro He MPHIIJIOCh Yepe3 mapy JeT MeHsTb. YToOb 0HO He ObliIo
CJIMILIKOM OOLIMM W TPH 3TOM COBIAAAJO0 C OMbITOM COBPEMEHHbIX JIIOIEH.
Uro6bl TO, UTO B NMPOLIJOM Ha3blBaJHU “KOMIbIOTEP” COXPAHHJIO CBOE
HauMeHoBaHue. M 1.1 1 1.1. [lorpoby#iTe, 1 yO6ennuTeCh, YTO 3TO HEJIETKO.
XoTs NMpeAMeT BCeM 3HAKOM, W B OOBIYHOH XH3HH BPSIA JU MHOTHE
3aTPYAHHUINCH Obl OTJIHYUTb KOMIIBIOTEP OT YEro-TO MHOTO, U SBHOH
HeOoOXOAMMOCTH B YeKaHHOH (POPMYJIMPOBKE HET.

TeMm He MeHee, 3a4acTyio PUXOAUTCS JaBaTh ONpeJeeHUS
MPOBOJAMTb Pa3rpaHUueHHs MPOCTO MOTOMY, UTO 3T0 yno6Ho. Hanpumep,
BbI cocTaBJIsieTe 6a3y JaHHbIX. [IpH 9TOM He 06513aTe/IbHO 3Ta 6233 CONEPKUT
[POCTO HAaMMEHOBAHHS KOMIIBIOTEPOB M YEro-To €Ille, YTO ¢ HUMH MOXKHO
nepenyTaTb. DTO MOKET ObITb CITMCOK KHHUT, B KOTOPOM BbI XOTHTE BbIAETHTh
“KHHUTH 0 KoMIbloTepax”. MoxeT OBITb CIIMCOK “TIpo(ecchil, CBI3aHHBIX C
KoMnbloTepamu”’ W MHoroe apyroe. M mo sampocy “kKommnbioTep”
0JIb30BaTE/b JOJKEH MOJTYyYHTb TPpebyeMylo HH(pOPMAaLHI0 6e3 JHIIHUX
“noBeckoB”. fcHO, UTO B psiie CJI0XKHBIX CHTYallMH BBl CTOJKHETECH C
npobseMaMH, 0COOEHHO eCJ/IH Iporpecc He OyAeT CTOSTh Ha MecTe, a a3y
JAHHBIX BaM MPHUAETCS] PACLIMPSAThH, BKJOUAs TyAa BCAKYIO BCAUHHY:
KapMaHHble KOMIbIOTEPbl, OOPTOBble KOMIbIOTEPHl, KakHe-HHUOYIb
HaBOPOUYEHHble KYXOHHBIE NMPOTrpaMMHUpyeMble KOMOaHHbl, a TaKkKe
MHO2K€CTBO APYTHX YCTPOHCTB, MpeHa3HAUEHHBIX /ISl PELeHH s Pa3/IHUHBIX
(MHOTAa OUeHb Y3KMX) 3a/1au U COMePIKALIMX MPOLECCOPHl PA3HOH CTeMeH
CIOXKHOCTH. Peub HHKe MOKLET BOBCe He 00 ONpe/iesIeHHH TOro, 4T TaKoe
KOMIIbIOTED, @ 0 TOM “UTO TaKoe M/1aHeTa”, U MoueMy acCTPOHOMBI HHKaK He
MOTYT KaK CJelyeT NOTOBOPHUTbCS 00 OOWMX TepMHHax. XoTs Bce
HHTYMTHBHO UMEIOT KaKOe-TO MPEeICTaBIeHHEe O TOM, UTO SIBJsSETCS
IJIaHeTOH, OKa3blBaeTCsl, AaTh YeTKOE ONpe/eseHne, yCTPauBaolilee Beex,
TSKEJIO.

Eule cBexu BOoCHOMHHAHHS 0 TOM, uTo [11yTOoH oduLManbHO
BBIYEPKHYT U3 yKcaa raHeT. Tenepb ux B CoHeUHOH CHCTEME BOCEMD, H,
CKOpee BCero, CTOJbKO UX 1 ocTaHercs. [Ipupacrats cembst CosHia Oyner
3a cueT KapJHMKOBBIX MJaHET, K KOTOpbIM U oTHecau [lnyron. [TonpoGyem
pasobpaTbcsl B TOM, MOYeMy BO3HHKJ/A HYXKJa NMPUHUMATb HOBbIE
pesosmound. Ho, riiaBHoe, mocrapaenmcs B3rIsiHy Th likpe. Benb pesostionnu
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unu AcmpoHomuu mpebyromes fluxHHeu

MexyHapoanoro actponomudeckoro cotwsa (MAC) KocHyIHCh TOJBKO
CoJIHEUHOH CHCTeMbl, a cedyac Mbl 3HaeM MHOXKECTBO IJIaHET BOKPYT
NPYTHX 3BE3[, T.0. HAlO MOAyMaTh W 0 HUX. Huxke uuraresnb y3Haer, 4ro
KpOMe IJIaHeT B COJIHEYHOH CHCTeMe U KpoMe “00bIUHbIX 3K30I/IaHeT eCTh
ellle BCSAKAs 9K30THKA, 3aMyTAeTCs, U, B KOHLE KOHIOB, COMVIACUTCS, UTO
JlaTh OINpejie/IeHHe TOTO, “UTO Takoe njaHeta”’, HempocTo. XOTs U HYXKHO
[oCTapaThCst 3TO CHAEATh.

KaK Bce HauuHanoch

[Tpupone HeT nena 10 onpeneseHHi. DTO YeJOBEK MBITAETCS BCe
Pa3JIoKHUTB 110 MoJI0UKaM. IHOr1a 3T0 J1erko yaaeTcs, HHOT/A e BO3HHKAeT
CHUTyalHMsl, KOria 00bEKThl OJHOTO THIA MJIaBHO MEePETEKAT B 00bEKTHI
npyroro. 'me-To moMoraet mMpocTo HCTOpHUYecKas TpajuLUs, HO,
CTa/JKHBAsICh C HOBBIMH OTKPBITHSIMH, HCCJEN0BATENb OKa3biBAETCS B
HerpocTo# cutyaunu. Hampumep, Ha 3emisie Mbl 4eTKO 3HAaeM, UTO €CTh
OCTPOBA, @ €CTb KOHTHHEHTBI. [Ipo6JieM He BOBHHUKAET, M HUKTO He IbITaeTCs
nepex/aaccUGUUApoBaTh [ peHIAaHINI0O B KOHTHHEHT WX AHTapKTHIY B
octpoB. Ternepb nmpeacTaBbTe, YTO BBl OTKPBIIH IJIaHETY, MOX0XKYIO Ha
3emitto. TaM ToKe eCcTh “UacTH CYILIH, CO BCEX CTOPOH OKPY2KEeHHbIe BOLOH
GoJibLlIMe U MaJible. BaM Hy»KHO OyzieT peluTh rie poBecTH rpanuLy. Ecau
pe3Koro ckauka B pa3dmMepax HeT, TO BaM IpHaeTcs Heserko! B actporomuu
JIOIM He pa3 CTaJKMBAIUCh C TaKOH CHTyaLHeH.

Haunewm c toro, uto B gpesrocTr CosHue u JIyHy uacTo BK/I0OYAMH
B unc/I0 niaHeT (B JaHHOM CJyyae Ba)KHO He Ha3BaHMe, a TO, YTO CeMb
NBYXKYIMXCS 110 HeBy CBeTH/ 00beMHANM B 0Hy rpynny). Henapom nueit
B HeJiesie CeMb, U BOOOLIE, YHCJ/IO CEMb SIBJISETCS CBSILIEHHbIM y MHOTHX
naponos (samymaiiTech, Benb 6yab MepKypuii 4yTh nocaadee, BHIXOIHbIE
Hactynanu 6ul 6bicTpee! Ho 6ynp ¥YpaH nosipue, KT0-T0 MBI Obl TOJIOBY He
pas B CeMb, @ pa3 B BOCEMb JHEH...).

3aTem crepBa 4MCJ/0 MJAaHET YMEHbIIHJIOChH A0 MATH H3-3a
BbinesieHnst Cosnnua 1 JIyHol. [ToToM Bo3pocsio 10 ecTH 3a CYeT BKIIOUEHHS
B Hero 3emsid. B 18 Beke Obl1 OTKPHIT ¥YpaH - cenbMmas miaHera. [losxe -
Llepepa. Ha kakoe-To BpeMsi n/1aHeT crasno BoceMb. [loc/ie OTKpBITHS psina
actepounor Llepepa (ycmepwas naxe moJyuuTh Kak MaaHeTa cBOM
CHMBOJIMYECKHH 3HAK, MOXO0XKHH Ha 3epKaJo BeHepH ¢ OTKOJOTHIM
KYCOUKOM, CM. PUCYHOK 1) OblIa MCK/IIOUeHa U3 Yhcaa naaHeT. Vx cHoBa
crano ceMb. B 1846 rony 6bir otkpeiT HentyH, U nmiaHeT onsiTh cTaso
BoceMb. Hauu 6a0yIIKH-IeyIIKH YYUIM B LIKOJE, UTO MJ1aHEeT UMEHHO
croabko. B 1930 rony mocse DONTHX MOMCKOB ObLT OTKPBIT [11yTOH.
Y IMBHTE/BHO, YTO, HECMOTPS Ha OYPHBIH MPOrpecc AJIst BbisICHEHHS TOTO,
yto [InytoH, kak u Llepepa, npuHaLIeKUT K OOJbIIOMY CEMEUCTBY
06beKTOB, TOTPEGOBAIOCH HE HECKOJbKO JIET, KaK B Hauase 19 Beka, a Gosee
noJyBeka!

Pucywnox 1. Cumson, komopuii Llepepa noayuura, kozda euje
CUUMAAACH NAAHEMOUL.

B 90-e ronpl cTaqu OTKpbIBaTh 00beKThl nosca Koitmepa (cm.
PHCYHOK 2), H aCTPOHOMBI 3a6eCTOKOMIUCH 110 TIOBOY cTaTyca [layToHa.
Hakownew, kak yuraresb npekpacHo 3Haert, B asrycre 2006 roxa IlnyTon
ouIMaNbHO OBLT “ITOHMKEH B noJKHOCTH . To, uto mpousorio ¢ Llepepo#n
MOYTH IBECTH JIeT Hasas, MoBTopusochk cHoBa. C ColHeYHOH CHCTEMOH, T.0.,
paso6pasnnch. Ho Hy»XHO mocTapaTbesi NOHATb COMHEHHs aCTPOHOMOB,
paccMOTpeThb MpejJaraBliKecs ajlbTepPHATHBEl, YTOOB OTOM He MO0MacTh
BIIPOCAK C ONpejeseHHeM JIs MJaHeT BHe Hallel cuctembl. Ho cHavana
[IOrOBOPHM O TOM, KaK IJIaHeTbl OTKPbIBAIOT.

NaK omKpbimb?

EcTb uetblpe ¢ mosoBUHOH crmocoba OTKPLITh 9K30M/MaHeTy. Bo-
MePBBIX, MOXKHO 3aMeTUTh “OyaTbixaHue” 3Be3lbl. FIMeHHO Tak mepBble
9K30IIaHEeThl U OblIM OOHApy»KeHbl. Jles0 B TOM, YTO He TOJBKO 3eMJist
Bpataercs BOKpyr CosHua, Ho 1 CoJiHIe HEMHOTO BPaLlaeTcst BOKPYT 3eMJIH.



Largest known Kuiper Belt objects

“Xena”
(2003 UB313)

p
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Pucynok 2. Kpynuetiwue o6wvexmot nosca Koinepa. [laymon u eco
ceuma, Kyaoap, Cedna, Ipuda (aka 3ena u UB313) u dp. [rs
cpasnenus npusedena 3emasn (6ce 8 00nom macumate).

Tounee, oHu o6pamaTcs BOKPYr obluiero nueHtpa macc. Ms-
3a toro, uro CoJ/iHIle HAMHOTO MacCHBHee 3eMJH, LEHTP TAKECTH
JIeXKUT ropaszio 6/11xKe K HeMy, UeM K Haueld nianere. Toxke camoe,
pasyMeeTcs, MOXKHO CKa3aTh M PO Bce ocTanbHble Tena CoNHeUHOH
cucreMbl. Takum o6pasom, CosHIle coBeplIaeT HEKOTOPOE CH0KHOE
JBUXKEeHHEe BOKPYT LIeHTPa Macc Bcell cucTeMbl. [IocKoabKy cucTemMa
cocrtout “us CosmnHua, IOnutepa u Kakux-to 06/J0MKOB”, TO
ocHOBHBIM aBHxKeHueM CoJsiHUa OyneT ero BpalleHHe C NePHUOLOM
okoso 12 mer, T.e. ¢ mepuonom ob6pamenus IOnurepa BoKpyr
CounHua. Jlanekuid 3esqeHBId aCTPOHOM C TPeMs rja3aMH, IIeCTbIO
nanblHaMHd W XBOCTOM 3aMeTHJ Obl, UTO JHHHHU B CIEeKTpe
cnabeHbKOTO XKeJNTOro Kapauka, uasectHoro Ham kak CoaHle,
MepUOJHUYECKH CABUTAIOTCS B COOTBETCTBHU C 3(PPEKTOM, OTKPBITHIM
sesenblM GusukoMm (c TpeMms raasamMu U T.A.) 10 GaMUJIHU COBCEM
He noxoxeid Ha “Jlonsnep”. ENMHCTBEeHHBIH pa3yMHbIH BHIBOL 9TOTO
acTPpoOHOMa cocTOsJM OBl B TOM, YTO y XKEJTOro KapJaHuKa ecTb
CNYTHHK, oOpalamomuics BOKPYT HETO C MEPHOAOM OKOJIO 12 jeT.
[TpukuHYB Maccy 3Be3fbl, 3eJeHbId KoJjjera cMOr Obl OLEHUTb U
Maccy CnyTHHKA. Tak OH OTKpBbIJI Obl 9K30MJaHeTy U OLEHUJ Obl ee
mMaccy, nmepuon obpalleHUss U paccTossHue oT 3Be3abl. OCHOBHAS
707151 ©3BECTHBIX HAM 9K30MJ/aHeT Obla OTKPBITAa UMEHHO 6Jarogaps
3ToMy MeTony. Kpome Toro, aHanmoru4Heiii 3 HeKT NpUCyTCTBYET,
ec/I¥ TJaHeTa BpallaeTcs BOKPYT paguomnyabcapa. ToabKo B 3TOM
caydyae Mbl BUAMM He CJABHUI CIIEKTpPaJbHBIX JUHUH, a HU3MeHeHHE
nepuona nynabcapa. [IosToMy MOXHO CKa3aTb, UTO BpalleHHe
BOKpYr o0llero LeHTpa Macc faeT IoJaTopa cnocoba OTKPBITH
9K30MJIaHeTY.

Henocratkom MeTona sBJAsieTCs TO, 4YTO MOKa TOYHOCTH
M3MepeHUH He MO3BoJsieT O0OHapyXuBaTb OoKoao 3Besn (c
NyJbCapaMu Apyras UCTOPUs) MJAAHEThl ¢ MACCON MeHble IPUMEPHO
NeCsTH 3eMHbIX, a TaKxKe NJaHeTbl Ha OpOUTAX C MepUuoaoM Gosee
npuMepHo 10 3emHbIx seT. [lepBasi 0co6eHHOCTh CBsi3aHa C TeM, 4TO
MoKa MBIl He MOXKeM H3MepsSTb CKOPOCTHU “OyJATBIXaHUS 3Be3N
MeHblIe MPUMepHO MeTpa B cekKyHAy (mjsi cpaBHeHHs, CKOPOCTb
BpameHus 3eman Bokpyr CosHua cocrasasieT 30 KUJIOMETpPOB B
ceKyHny). Bropas - ¢ TeMm, 4TOo naad oOHaApyXeHUS
JOJTONePUOAMYECKUX MJAaHEeT HYXKHO NPOCTO JOJTr0 HAbGMOAATD.
Kpome Toro, moka 3TMUM MeTOALOM B OCHOBHOM yJaeTcCs HCKaTb
NJaHeThl TOJAbKO y 6au3KkuX 38e31 (npumepHo 10 400 cBeTOBBIX JeT
ot CosHua).

Caenyrouuit cnoco6 cBsI3aH C TAKUM HHTePECHBIM 3 heKToM
KaK IPaBUTAalMOHHOE JMH3UpOBaHUe. EC/IM Bbl IOMHHUTE, TO OJHUM
U3 BaXXHbIX NMOATBEpPXKAEHUH 06Llell TEOPUH OTHOCHUTENBHOCTH
cTa/ o HabJioJeHWe U3MEHEHHUs BUAMMOTO MOJOXEHHS 3Be3M BO
BpeMs COJHe4YHOro 3atmMeHus. CBeT 3Be3J] OTKJOHAEeTCH B
rpaBuTannoHHoM nose CosnHua. UTo6Bl 3T0 3aMeTHUTh, HY?KHO 4TOObI
3Be3/bl ObIJIM BHUAHBI KaK MOxHO Osauxke K ComHuy. fApxkuit ceer
Hallel NHEeBHOW 3Be3/bl, KOHEUHO Ke, MellaeT yBUIAeTh cjabbie
UCTOUHUKU. JIMIIb BO BpeMs 3aTMEHHS MOJXKHO OBIJIO MPOBECTH
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npoBepky. MamepeHnus, npoBeneHHble dnqauurtrodom B 1919 rony,
0Ka3aJ/JMCh B IPEKPAaCHOM COOTBETCTBHMHU C pacueTaMH, Cle/aHHBIMH
B pamkax OTO. Celluac rpaBUTalLlMOHHOE JHH3UPOBAHHUE CTAJO
BaXXHeHIIMM HMHCTPYyMeHTOM acTpoHoMmMa. C moMmMolbio Hero
onmpenessioT MacChl raJakTHK, U3y4aloT pacnpepeseHus Macc B UX
ckonnenusax. HenaBHo ¢ npuBjgeyeHHeM 3TOH MeTOLHMKH ObI/IH
MoJy4deHbl pe3yJbTaThl, N03BOJS0NIME YyTBEPXKAATh, YTO TeMHad
HeGapHOHHaAs MaTepHs B caMoM JeJe cyuecTsyet... Kpome Bcero
9TOro MHOroo6pasus NpUMeHeHHUH, JUH3UPOBaHUe paboTaeT U Kak
MHCTPYMEHT 10 06HapyXeHHUo 9Kk3onaaner (cM. pucyHok 3).
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Pucynok 3. [Ipumepro mak moxem goLeasidems cucmema c
camoi mMareHvKol U3 u3BeCcmHbulx Ha Cee00HAURUL DeHb
naanem. [Taanemy cmoav ne6oavuoli maccor (8 name pas
msaceree 3emau) yoaroco obrapyxums 6aazodaps agpexmy
mukpoaunsuposanus. C caiima hitp:/ /hubblesite.org

DpdexT MUKPOJTHH3UPOBAHHUS COCTOUT B CaenyomeM. Ecaun
[1Be 3Be3/bl BHICTPAUBAIOTCS NPUMEPHO HA OJHOK JIMHUHU, TO 3eMHON
HabJ01aTelb YBUAUT Bo3pacTaHue Onecka 6oJiee naneKOd 3Be3Mbl,
T.K. 6oJiee 6/11M3Kast paboTaeT Kak IpaBUTalMOHHAs JHUH3a, coOupas
ee cBeT. B Tom caydae, ecqiu y 6MM3KOH 3Be3/bl €CTh MJaHeTa, TO
Mbl YBHJAEM NOTMOJHHUTEJIbHBIH pocT Gjaecka, nbo mjaaHeTa TaKKe
cpaboTraeT Kak MaJeHbKas JHH30uKa. [lo mapamerpam M3MeHeHHUS
6/ecKka najeKol 3Be3[bl MOXKHO BOCCTAHOBUTbL MacCy JIMH3, B TOM
YyHCJie U MJaHeTH.

Jlst mosiy4eHUs TaKMX NaHHBIX HYXKHO OJHOBPEMEHHO CJIeUThb
3a 6J1eCKOM MHJIIHOHOB 3Be3. Tak uto, XoTs 3hdeKT OblT NpencKasan
coBeTckuM acTpoHoMoM A. B. Bsiiko eme B 60-e rr., peanusanusi mnoucka
COOBITHH MHKDPOJHH3WPOBAHHUS CTajsa BO3MOXKHOH TOJNBKO ToOCJe
nosisnenust xopomwux [13C maTpuu 1 MolHBIX KoMnbloTepoB. Celuac B
MHpe CYLIeCTBYeT HECKOJbKO MNPOEKTOB, MOCBSLUIEHHBIX MOUCKY
MUKpOJNMH3UpOBaHus. [lmaHupyeTcs M KOCMHYeCKHH amnmapar,
npeqHa3HAYeHHBIH /151 MOWCKA 9K30MJIaHeT 9TUM MeTonoM. Cpenn Bcex
NPYTUX METONHUK NaHHAas HauOoJiee YYBCTBUTENbHA K JIETKUM IJIaHETaM
(c MaccaMu mopsiaKa 3eMHOM) Ha IMPOKKMX OPOUTAX C PALMyCOM MOPSAKA
OJHOHU acTpoHOMMYeCKOH eaumHuub u Oosee. Hegmocratok
MHUKPOJHUH3UPOBAHUS, KaK crnocoba MoMCKa 9K30MJaHET, BeCbMa
cneunduuen. Yamie Bcero Mbl He OyjaeM 3HATh, OKOJIO KaKOU 3Be3[bl
o6Hapy)KeHa INJaHeTa, NOCKOJbKY 3Be3/la-lMH3a 0OBIYHO M3beraer
NpsIMOTO IeTEKTHPOBAHHUS.

Eue oxHa, TpeTbs, BO3MOXHOCTb 3aceuyb MJaHETY
[IPeACTaBJSETCSs, €CJU OHA IPOXOJUT 110 JIUCKY CBOeH 3Be3abl. T.e., eciu
Mbl HAXOAMUMCS B IIJIOCKOCTH OPOUTHI 9K30IMJIaHEThI, TO AJIsl HAC OHA OyIeT
NepUOAMYECKH 3aTMeBaTh YaCTb CBOEH MaTePUHCKON 3Be3/bl, IPH 3TOM
6seck 3Be3abl OyneT HEMHOro yMeHbIIaTbcs. MeTomuka yxke
onpoboBana. B 6ynymem oHa OyneT NPUMEHSTHCS B KOCMHUECKHX
NpoeKTax, KOTOPble NOJIKHbLI IPUBECTH K PE3KOMY POCTY KOJHUUYECTBa
uH(opMaLUUU Mo dK3o0maaHeTaM. [lepBas oTKpbITass TAKUM CIIOCOOOM
sK3omnIaHeTa nosyunna ums Osupuc. OHa HACTONBKO OJM3Ka K CBOEH
3Be3lle, UTO akTUBHO ucnapsiercss (cm. pucynok 4). Hakoueu, naanery
MOXKHO 1pocTo yBUAeTh. OOBIYHO Cle/1aTh 3TO HENPOCTO, KOO SIPKHUH CBET

3Be3abl MewaeT. Tem He MeHee A5 c/1a0blX 3Be31 U OypPbIX KapJIHUKOB
npsiMoe IeTeKTHPOBaHHeE 9K30MJIaHeT yKe CTaJ0 BO3MOXKHEIM. [lapy set
Has3al y[AaJoch MOJYUHUTh NpsiMoe H300pakeHHe MJaHeThl 0KOJO
KOpPHUYHEBOTO KapJauka. Hy H, KoHeuHO XKe, TaK MOXHO YBHIETb
ONMHOYHBIH 0OBbEKT IMJAaHEeTHOH MacCCHI.
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Pucynox 4. Taxk MoxeT BhIIIsSiAeTh Hcnapsiolasics nianet Osupuc.
C caiima http:/ / hubblesite.org

KaK Knaccutiuyuposanms?

MoO>KHO BBIIEJIUTH TPH OCHOBHbIE HAIPABJIEHHS PACCyKAEHUH.

1. Mo>kHO paccMaTpUBaTh KaKHe-TO (hH3HUecKHue XapakKTepPUCTHKH
06bEKTOB, ¥ OCHOBBIBATb OMpe/e/eHHe Ha HUX.

2. MoxKHO paccMaTPUBATh 06CTOATENBCTBA. T0 eCTh IBa 00 BEKTA C
ONMHAKOBBIMHM XapaKTePUCTHKAaMH MOTYT B OJHOM CJ/yuyae CUMTATbCs
MJIaHETOH, a B APYTOM - HET.

3. MoxHo paccMaTpuBaTh npouecc o6pasoBanus. Torna asa
OIMHAKOBLIX 00beKTa, BOSHUKIIKNE PA3HBIM MyTeM, OYAYT OTHOCHTBCS K
Pa3HbIM KJaccaM.

Jlist Ka)Ka0ro NyHKTa MOXKHO NPHBeCTH OaHa/bHble puMepbl. Tak
HebGeCHOe TeJI0 B MUJIJIHOH pas TsKeJsee 3eMJH OyeT 3Be3noh. Ecau 00bexT,
Ha000pOT, UMeET pa3Mep, Kak y GOJbIIOH FOPhl, TO OH OyIET aCTePOUIOM.
Ecau 6b1 3emus Bpamanach Bokpyr IOnurepa, To ee cuntaau 6bl ero
CIyTHUKOM, a He CaMOCTOsTe/bHOH nuaHeTol. HakoHel, ecau co3nath
cthepy pasmepoM ¢ 3eMJII0 U CHHEH KpacKoH HanucaTb Ha Hed “Heb6ocson”,
TO B JIYHILIEM CJydae Mbl [I0JYYUM “HCKYCCTBEHHYIO IJIaHETy”, HO HUKAK He
pornHyio cectpy 3emsd. C TPUBHAIBHBIMU CHTYaLMSIMHU BCe SICHO, HO TaKxkKe
OueBHIHO, 4TO [IpHpoaa MOAKHUABIBAET HAM PSII CIOXKHBIX TPOMEKYTOUHBIX
caydaes.

PasHble acTPOHOMBI NMPEANOUHTAIOT YAEJSATh BHUMaHHE PasHBIM
BapHaHTaM WM UX KOMOMHALMSAM. KTO-TO cYMTaeT, YTO MOKHO BBIJEJNHTH
OIHY (PM3MUECKYI XapaKTePHCTHKY M JHIIb C €e MOMOIIbI0 AaTh
onpene/ieHte niaHetbl. KTo-To cunTaer, 4To 0HOH XapaKTepUCTHKH MaJIo.
Komy-To BaxkHO y4ecTb npouecc GOPMHPOBAHHUS U T. 1.

JlaBaiiTe npoiizemcs 1o pU3HUeCKUM XapakTepucTrkam. OnHOH U3
Ba)KHEHIIMX SIBJIsS€TCS Macca. B 10cTaToOUHO TSKeJBIX Teslax MI0THOCTD U
NlaBJeHHe B LIEHTPe JOCTHIaeT CTO/b BLICOKMX 3HAUEHHH, UTO MOTYT MATH
TepMosinepHble peakuwu. [lockoabky Bo BceseHHod HaubGosee
pacrnpocTpaHeH BOLOPOJ, TO Pe/iesibl yCTaHABANBAIOT MMEHHO IS PeaKLHH
c ero yuactueM. Eciin maccy CosHua yMeHBIIUTL NpUMepHO B 12-13 pas, To
peaklnH MpeBpalleHUst BOLOPoaa B resini npekparsrcs. CosHLe CTaHeT
6ypuiM (KOpHUHEBBIM) KapJauKoM. B Takux 06beKTax MOTYT MATH
TepMOsiIepHbBIe pPeaKLUHH, B KOTOPHIX “roput’ peutepuil. Ecan maccy
YMEHBLIUTB ellle, TO IPEKPATATCS ¥ OHH. [IpOHCXOAUT 9TO NpHUMepHO Ha 13
maccax [Onurepa. FIMeHHO TyT 0GBLIYHO IPOBOISIT IPAHUILY MEKIY OYPLIMH
KapJHKaMH U riiaHeTaMu. EcTb, 0fHAKO. ellle OIMH HHTEPECHBIH MOMEHT.

Jles10 B TOM, 4TO B Heipax OypbIX KAPJAHMKOB BELIECTBO, KaK FOBOPSIT,
BBIPOXKIEHO. [laB/ieHHe 06ecreynBaeTCs BbIPOXKIEHHBIMH 3/J€KTPOHAMH.
DTO MHTEepPEeCHOe COCTOSIHHME, OMMCHIBAIOLIeeCs KBAHTOBLIMHM 3aKOHAMH.
JleiictByeT npuHum [Taysiu: 3/eKTPOHbBI B OIHHAKOBOM COCTOSIHUH HE MOTYT
3aHMMAaTh MaJbli 06'beM pocTpaHcTBa. FiMeHHO Gaaronapst aToMy 3anpery
MBI HMeeM BCe XMMHYecKoe pasHooOpasue. [l HeGeCHBIX TeJ Haluude
BBIPOJK/IEHHE IPHBOAHUT K HHTEPECHOMY CJIe[ICTBUIO: IIPH YBENHUYEHHH MacChl
TeJsa ero pasMep yMeHblIaeTcsl. DTO BEPHO [/ HEUTPOHHBIX 3Be3/, OeblX
KapJHKOB, OypbIX KapJHKOB M CaMbIX TsKeJblX MiaHeT. Tak, nianera B 10
pa3 Tsikesee IOnuTepa OyneT HecKosMbKO MeHblle Hero. [IpaBra, MOXKHO
pasorpeThb BHeuHHe (HEBBHIPOKIEHHbBIE) CJIOM CBETOM OJM3KOMH 3BE3/bl, H
Torna pasMep yBesauuuTcs. MiMeHHO Gsarogapst aToMy TsKeJsble “ropsdue
onuTepsl” 3auacTyio “noroJie” Hauero Ipomosep:xkua (cM. PucyHok 5).
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Pucynox 5. 3asucumocmo paduyca naaremol Om ee Maccol 8 3eMHbLX
edunuyax. llokazanor naarnemot-eucanmol Coaneuroll cucmemot, a
maKoce mpansumrole naanemoi. H3 pabomer G. Basri, M. Brown,

http:/ /arxiv.org /abs/ astro-ph/0608417

T.o. macca mosBossieT 6osee-MeHee 1aTb BEPXHUU Npejes AJs
niaset. C HMXXKHUM cyokHee. HUKakoi HOBOH (DM3WKH NPHU YMEHbIIEHHH
Macchl He MosiB/IsieTcsl. PazBe uTo 06 bEKTH MaIOi MacChl MOTYT UCIIBITHIBATD
TPYAHOCTH C IPUHSATHEM ChepHUuecKoU (hOPMBI 10 AeHCTBUEM COOCTBEHHON
TskecTd. Ho mpeses 3TOT 10CTaTOYHO HU30K M 3aBUCHUT OT TOTO, U3 KAKOTO
MaTepuana o6beKkT cocTouT. s KeMe3HO-KaMeHHBIX TeJs Tpejel
cooTBeTcTBYeT pasmepy npumepHo 800 KM, /151 IeASTHBIX 0OBEKTOB OH HUXKE.
Ecuau 6b1 Mbl BOCIOJ/Ib30BA/IHCh OHSATHEM C(DEPUUHOCTH, TO YHUC/IO MIAHET
CosiHeuHO# cUCTeMbl cpasy Obl BO3pocJo B passl (a motom eie
YBeJMUMBANOCh OB 32 CUET OTPBITHS HOBBIX MYy TOHOMOA0GHBIX Teu). Kpome
TOr0, HabJ1I0IeHUS TI0Ka3bIBAIOT, YTO C(hepUUeCKYI0 (POPMY MOKHO IPUHSATH
1 6e3 CyLIeCTBEHHOTO IeICTBU S TPaBUTALMY, [IPOCTO 33 CYET CTOJIKHOBEHHUH.

[TepexonnM K pacCMOTPEHHIO Pa3HbIX 06CTOATEbCTB. Bo-mepBhIX,
SICHO, YTO MJIaHeTa He MOKeT BpallaThCs BOKPYT Apyro# niaanetsl. C 3TUM
npobsem Het. HesicHo, npaBaa, BOKpYr 4ero noJ’KHa. BapuaHTOB TyT
YeThIpe:

1. 3Be3na,

2. OypbIH KapJuK,

3. uto-10 ewle (HeiiTpoHHas 3Be3/a, YepHas AbIPa),

4. Huuero.

[Tporpecc B Hab/moIeHUAX MPHUBEJ K 00HAPYKEHHIO BCeX YeThIpex
cuTyauui. PasBe 4To He OTKPBITH MOKa JABOHHBIE MIaHeTH 6e3 3Be3a. Mbl
3HaeM “00bluHble” 9K30MJIaHEeTbl, Bpallatliiecst BOKPYT 3Be31. Mbl 3HaeM
nianets (uMeTCs B BUAY 00beKThl, n0A00Hble MiaHneTam CoJHeYHON
CHCTeMbI) BOKPYT GYPbIX KapJHKOB. ECTb MiaHeThl BOKPYT HeHTPOHHBIX
3Be3q (paanoNyIbcapoB), IpUYEM, OHH He MOTYT OBITh IPOCTO MJIaHEeTaMH,
OCTaBLIMMMUCS OT CHUCTeMbl, OKPYKaBIlel B3opBaBllytocs 3Be3ny. [eso B
TOM, YTO OHHM UMEIOT CJIMILIKOM TeCHble OPOUTHI, T.€., KOT1a 3Be3/ia ellle He




B30pBa/aCh M HAXOJMUJIACh HA CTaUH CBEPXTUTAHTa, OHU JOJ/KHBI OBLIN Obl
HaXOJUThCS BHYTPH BHELIHUX CJIOEB 3Be3/(bl. XOTsI, HEIaBHO ObLIO CHEJNaHO
HUHTEpeCHOe OTKPbITHE, FOBOPSLIEe O TOM, UTO BOKPYT OeJsbIX KapJHKOB
MOTYT COXPaHSATHCS MJIaHEeTHbIe 0OBEKTBI, MePeKUBILIHE CTAIUN THTaHTa U
c6poca o6os10ukH. HakoHen, ectb “6e3noMHble” miaHeTsl. OHU MPOCTO
JetaloT cebe B MeXX3Be3JHOM IIpOCTpaHCTBe, CBOOOLHBIE OT
IPaBUTALMOHHBIX NyT KAKOTO-TO TSXKEJIOr0 00beKTa.

Bomnpoc: cunTaTh /11 Bce 0AMHAKOBBIE TeJ/a, OKa3aBLIHeCs B Pa3HBIX
ob6cTosiTeNbCTBAX, MIaHeTaMu UM HeT. Byner nu anasor IOmnurepa,
BpallaIIUKCS BOKPYT 6YPOro Kapsuka, CUATaThCs MJ1aHETOH? A BOKpYT
obuiero HeHTpa mMacc ¢ Apyrum “ronurepom”? [lorepsier nu IOnutep
NIaHeTHBIH CTATyC, eCU B pe3y/bTaTe GJH3KOT0 MpPOJeTa 3Be3Jbl OH
OKakeTcst oTopBaHHBIM 0T COJIHIIA M HAUHET CBOe CBOOOHOE MyTellecTBHe
no anaktuke? OTBeTa, HaLO cKas3aTb, HeT. UeTKOro onpenesneHus AJs
Takoro ciaydast MexayHapoaHbiii ACTpocoros noka He aai.

Haxoner, 3aBepirast pa3roBop 06 “06cTosATebCTBAX, PACCMOTPUM
TOHKMH MOMEHT, HMeIOIINH OTHOILIeHHe W K Haue# cucteme. CoryacHo
onpepenenrio MAC nyianera 10/1KHA ObITb B FOPIOM OIHHOUECTBE B CMbICJIE
CBUTHI U3 IPYTUX TeJ CPaBHUMOro pasmepa. MIMeHHO u3-3a 3TOro MyHKTa
Llepepa u [lnyToH oKasaauch JHUIIEHB! JOCTyMa B BhICIIEe OOIIECTBO.
OxasbiBaeTcs, YTO 3TOT MYHKT HETOCPEACTBEHHO CBS3aH C MacCoH 00beKTa
U ¢ ero op6UTaJbHBIM NepruofoM. UeM GoJblile Macca U UeM Kopoue MepUoL
(T.e.,uem TecHee opOuUTa), TEM JIerde MACCUBHOMY TeJy “PacKuaTh’ CBOMX
cocenteit (cM. Pucynox 6). OueBunno, yto B ciyuae COJHEYHOH CHCTEMb
pas/auyue o4eHb BesHKo. “B momyrasix” yeTko BUAHO, 4To MepKypuil - 31O
nianera, a [lnyton Bmecte ¢ Llepepoit u dpupoit (1.e. 06bektom UB313,
KOTOpPble HAaKOHEL-TO I0JY4HJ O(PULIHANbHOE UM, HAIIOMHIO, UTO Ha3BaHHe
“3ena” 6blI0 Heo(UUHMATbHEIM) - HeT. HaBepHOe, Takue paccyIeHHs
MO2KHO TIPUMEHSTb U K 9K30TJIaHEeTaM.
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Pucynox 6. Maccor naarnem u acmepoudos Coareunoti cucmemol u
pasmepoL ux opbum. Maccol 0arol 8 e0uHULAX 3eMHOL MACCoL, pa3mepol
opbum - 8 acmporomuueckux edunuyax. llmpuxosas runus
coomsemcmayem momy, HmMo NAAHeMa 3Q 8PeM st HCUBHIL CUCTEeMbl
ycnesaem pacuucmumos 800 opbumy om nocmoporHeeo mycopa. H3
pabomot S. Soter, http:/ /arxiv.org/abs/astro-ph /0608359

Takum oGpasom, yueT Macchl U “00CTOATENbCTB” MO3BOJSET
HaBeCTH MOPSIIOK B HalleH CHCTeMe IJIaHeT W, BUAMMO, PEeLIUTb MHOTHE
BOIPOCH C 3K30MIaHeTaMu. MHorHe, HO He Bce. JI71s1 6osiblie ICHOCTH HAZO
paccMOTpeThb 3alyTaHHBIU Bolnpoc ofpa3oBaHus MaHeT. B paspewenuu
Bompoca o (pOPMHUPOBAHUHU IJIAHET “MHOTOe CleJaHO0, HO MHOToe elle
npenctout”. [Ipudem, BTopoe “MHOroe” Bo MHOTr0O pa3 GoJibllie MePBOTO:
BOMPOCOB 6oJibllle YeM oTBeTOB. [Ipolecc 0KasbiBaeTCsl OUeHb CJHOXKHBIM,
TaK UYTO MPOBECTH KakKoe-TO BceoObeMJIOllee KOMIBIOTEPHOE
MOJIe/IMPOBaHUE U XOTs1 Obl Ha MOJEJIM YBUAETb BCE BO3MOXKHBIE CUTYaLUH
noKa HeJsb3sl. B unc/ieHHBIX pacyetax 06pa3oBaHHs 3Be3J U MJIaHET MHOTO€
MPUXOAUTCA MPOCTO 3afaBaTh PyKaMH B COOTBETCTBHH C JAHHBIMHU
HaOJIIONEeHUH, a UX [I0Ka HeJOCTATOYHO.

[To Bceit BUAMMOCTH, KPOME TOTO, UTO OOBEKTHI MJIAHETHBIX Macc
MOTYT 00pa30BbIBATHCS “TPAJULHMOHHBIM  MyTEM - U3 IUCKA, OKPYIKAIOLIEro
3Be3Jibl, eCThb ellle HeCKOJIbKO BapuaHTOB. OHH MPUBOIST K MOSIBJIEHHIO
NJIaHeT BOKPYT MyJbCAPOB, ONMHOYHBIX MJIAHETOTIONOOHBIX T/l H 00BEKTOB
Ha GOJIbLIOM PAaCCTOSTHUHU OT LEHTPabHOM 3Be3/bl. HekoTopble acTpoHOMBI
[oJIaraloT, YTo Mmoj “maaHeTamu’ CjeayeT MOHUMATb TOJIbKO OOBEKTHI,
BO3HHKILIHE TPAJULHMOHHBIM MyTeM H3 JHCKa, OKPYXKaBliero 3sesay. Tak
YTO CIIOPHI €llle He OKOHYEHHI.

KaK Wumb, 342 AUlb Koe-4mo

Kax n3BecTHO, eCTb TPH CTaAHUU: T HUUETO HE 3HAI0, 5 BCe 3HAI, f
Koe-uTo 3Halo. B Bompoce o miaHeTax Mbl, HAKOHEL-TO, J00paJ/uCh 10
TpeTbel CTaJuu. 31eCh CJIO0XKHee BCEro, HO 3aTO U HHTepecHee. Ml
CTaJKUBaeMCs C CHTyallleH, Tie TPaAUIMH 1 OTIBIT HaM MaJIo MOTYT TOMOYb.
B Hayke 310 He pefiKocThb. Brixon Hano uckaTbh CBOMM yMOM, 6€3 CCBIIIOK Ha
MHOTOJIETHHE TPHUBBIUKH.

OnpejesneHue naHeTh ellle OyIeT MEHSATHCS 110 Mepe TOr0, KaK Mbl
6ynemM 06Hapy»KMWBaTh HOBbIE CIOPIPH3bI B BH/IE HECTaHAAPTHBIX 9K30TIaHET
U, KTO 3HaeT, HOBBIX 00 beKTOB B Hallell CoJTHEYHOH cHUCTeMe.

YeJi0BeKY CBOMCTBEHHO CTPeMJ/IEHHE K CTa0UIbHOCTH. Beesennyio
B LIEJIOM J0JITO CUMTa/Jd HeusMeHHOH. CaM DUHLITEHH, KaK MU3BECTHO,
106aBHJI B CBOM YPaBHEHHUS cjaraeMoe, KOTopoe N0JKHO OBIJIO BEPHYTh el
cTabHIBHOCTb. TeM He MeHee, 0Ka3aJ0oCh, 4YTO OHA paCIIMpsieTCs. MpUUeM
Bce OblcTpee U OblcTpee. Jpyroi BeesnenHol y Hac HeT. Hano npunars ee
3IBOJIIOLHUIO.

A ITnyron? OH npono/mkaer Bpawatbest BOKpyr CoJHIa BMECTe O
cBOeH cBUTOH. Uepes 1BecTH JIeT OH OyzeT He nonyaspHee Llepepsl cefiuac.
Crenute 3a pacinpeHueM BceseHHOM.

Pucynok 7. [aymon u eco cnymuuru. C caiima hitp:/ / hubblesite.org

Crarbs agantupoBaHa c caita http://www.astronet.ru

B usmenennom sude cmamos onybAUKOBAHA 8 HYpHALE
“Bceaennas. IIpoctpancreo. Bpemss” www.vselennaya.kiev.ua
nomep 12 3a 2006 co00

Cepreit Bopucosuu Ilonos, http:/ /www.astronet.ru:8100/
db/author /2502

KaHIMAAT QU3MKO-MaTeMaTHUeCKHX HayK, MOMyJsipH3aTop
aCTPOHOMHH, aBTOP MHOTHX CTaTell Ha aCTPOHOMHUECKHX CaHTax
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Ioanoe aynnoe sammerue 6 uroasn 1982 eoda (ChesapeakeBay, MD)
Celestron 8 + Nikon F2: Ektachrome 400, [/ 7, 120 sec; 07:58 UT.
Fred Espenak. Bce pomo 3ammenus ¢ catima www.mreclipse.com

B cBoem pnBukeHHUM BOKPYyr 3eMJjau, JlyHa
neproaudeckKd npoxoaut mMexnay CosaHueMm u 3eMmiaeld
(HOBOJIYHME) ¥ B IPOTHBOMOJIOXKHOK cTopoHe oT CosiHIA U
3emsu (osiHOTyHHE ). Bo BpeMst OTHOTYHKSI HOUHOE CBETHIIO
BCerjga OKasblBaeTcsl BOJIM3W 3eMHOH TEHH, €CTECTBEHHBIM
o6paszom otTbpacbiBaeMou 3eMJed B KOCMHUECKOH
npoctpaHcTBO. Ecau JIyHa 3aX0AUT B TeHb 3eMJH, TO
MPOUCXOAST JyHHble 3aTMeHHUs1. Bunumoe nBuxenune JIyHsl,
M0 OTHOLLEHUIO K 3Be3JaM, IIPOUCXOIHT C 3arMajia Ha BOCTOK,
MO9TOMY NPOXOXKAEHHe depe3 TeHb 3eMJH HauHHAEeTCs C
npagoro (3anamHoro) Kpast 3eMHOM TeHH. JIyHa, eCTeCTBEHHO,
BXOIHUT B 3eMHYIO TeHb JIEBbIM KpaeM, a 3aKaHUHBaeTCs
3aTMEeHHe Ha IIPaBOM ee Kpalo.

—_—

| by TE
Sanrm |

TaHb

Connalinei cae i

Cxema nacmynaenus rynnotx sammenuti (RedShift3.0)

Ho 3emns or6pacsiBaeT B IPOCTPAHCTBO He TOJBKO
TeHb, HO U NoJyTeHb. [ToyTeHb, B OTJIHYHE OT CXOASIIEHCS
TeHH, PACXOAUTCS B MPOCTPAHCTBO, a BepUIMHA KOHYyCa
nosyTeHu Haxoautcs Ha CosHle. B pesy/brate, TeHH 3eM/u
JeJIiTCs, Ha TeHb U noJsyTeHb. [Ipu syHHOM 3aTMenuu JlyHa
CHayaJsa rnorpy»aeTcs B [OJyTeHb, a 3aTeM — B TeHb 3eMJIH.
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Ha Jlyne B 3To BpeMsi NPOUCXOAUT YaCTHOE (JIyHa B
MOJTyTeHH) WJIH TIosiHOe (JyHa B TeHH) COJHEUHOE 3aTMEHHE.

Ecan 6Bl NJI0CKOCTb JYHHOH OPOUTH JexaJsaa B
MJIOCKOCTH SKJIUNTHKH, TO JyHHble (KaK H COJNHEYHBIE)
3aTMeHHUs IPOHUCXOAUHN OBl exxeMecsiyHo. Ho 60J1b11yI0 4acTh
BpeMeHH JIyHa MpoBOAUT JIMOO BhILLE, THOO HUKE MJIOCKOCTH
3eMHOH OpOUTHI BBUAY TOTO, UTO MJOCKOCTb JIYHHOH OpPOUTEL
UMeeT NATUrPALyCHbIH HAKJIOH K MJIOCKOCTH OPOUTEl 3eMJIH.

Farmi MpHss opfue

Opbuma Jlynot HaKAOHEHA K NAOCKOCMU 3eMHOL 0pbumol Ha 5

epadycos (M. [lazaes)

Kak caencTBue, ecTeCTBEHHBIH CNYTHUK 3eMJH
nonajgaeT B ee TeHb JIMLIb ABa Pa3a B rofy, T.e. B TO BpeMs,
KOTJIa Y3Jibl JIYHHOH OopOUTH (TOUKH ee mepecedyeHus ¢
MJIOCKOCTBIO SKJAUNTHKK) HaxoasaTcsl Ha aunHuu CosHie-
3emas. Torma B HOBOJyHHME MNPOUCXOAUT COJHEUHOE
3aTMeHHe, a B [IOJHOJIyHHEe — JyHHOe. Takoe pacnoJsioxeHue
Y3JI0B JIYHHOH OpOUTHEl OYAYT UMETh MECTO B MapTe Mecslle
2007 ropa. JIHY MOJIHOJIYHHS U HOBOJIYHHS B 3TOM Mecsile
MPUXOASTCS, COOTBETCTBEHHO, Ha 3 U 19 mapTa. 3Hauur, B
9TH JIHHU NPOU3OHUIYT JYHHOE U COJTHEUHOE 3aTMEHHS.

HMcTtopusi nyHHBIX 3aTMeHHH YXOOHUT JajieKo B
npowJsoe. [lepBoe mosHOe JyHHOE 3aTMeHHe
3aperuCcTPUPOBAHO B JApeBHeKUTaUCKUX JeTonucax. C
MIOMOIL[bIO PACYETOB YAAI0CH BEIYUC/IUTD, UTO OHO TIPOU3OLLIO0
29 auBaps 1136 1. 1o H. 3. E1ie Tpu noJTHBIX JTyHHBIX 3aTMEHUS
3adurcupoBansl B «Anbmarecte» Knapnus Iltonemes (19
maprta 721 1. 10 H. 3., 8 MapTa u 1 centsabpa 720 1. 1o H. 3.). B
HUCTOPUH YaCTO OMHUCBIBAIOTCS JIYHHBbIE 3aTMEHHS, UTO OUEHb
noMoraeT YCTAaHOBHUTb TOYHYIO HaTy TOTO WJHM MHOTO
ucTopuueckoro coo6niTusi. Hanpumep, BoeHauanbHUK
acuHcKod apmun HUKME nenyrascs HayaBlIerocs MoJHOro
JIYHHOTO 3aTMEHHS, B apMUH HauaJach MaHWKa, 4TO IPUBEJIO
K rubenu apuHsH. biarogaps acTpoHOMHUYECKHUM pacyeTam
yIas0Ch YCTAHOBUTD, UTO 3TO Ipou3olto 27 asrycra 413 r.
10 H. 3.




KombunuposanbLii CHUMOK, NOKA3bLEAIOU4LL 8eCb X00 NOAHO20
ayHunoeo sammenus 16 uroas 2000 zoda. (Lahaina, Maui)
Nikon 8008, Nikkor 36mm [/ 5.6, Kodak Royal Gold 100: 1/125to 1/
8 on (partial phases), 4 seconds (totality). Fred Espenak

B cpennue Beka MoJiHOe JYHHOEe 3aTMeHHEe 0Ka3alo
Xpucropopy Konym6by Gosbiiyio yeayry. Ero ouepennas
IKCIeANLHUs Ha 0CcTpoBe fMailike oKazanach B TSIKEJIOM
TOJIOJKEHHH, NPOAYKTHl MUTAHUS U NHUTheBasi BoAa ObLIN Ha
HCXOJe, U JIIOASIM TPO3Usa rojofHasi cMepTh. [lonbiTKH
Kosnym6a noJsrydnTh NHUILY Y MECTHBIX HHIEHIEB OKOHYUIHCh
6e3pesyabratHo. Ho Konym6 sHan, uto 1 mapra 1504 r.
JOJIXKHO TIPOM30UTH IOJTHOE JIYHHOE 3aTMeHHe, U MOJ Beuep
OH TpenynpeIus BOXKAEH XKHUBLUIMX Ha OCTPOBE IJIEMEH, UTO
OH TOXUTHUT y HUX JIyHY, €C/Ii OHM He IO0CTaBSAT Ha KOpabJb
IPOAYKTHI U BOIbl. MHAeHIE Ik mocMestueh U yuud. Ho,
KaK TOJbKO HadaJoch 3aTMeHHe, HHIEHIeB OXBaTHI
HeonucyeMblH yxkac. [IpopyKTsl U Boja ObLIM HeMeNJIeHHO
JOCTaBJIEHbl, 2 BOXKIHU Ha KOJIeHsIX yMoJisiaid Kosrym6a BepHY Th
um Jlyny. Koaym6, ectrecTBeHHO, He MOT «OTKa3aTb» B 3TOU
npockbe, U BcKope JIyHa, K BOCTOPTY HHAeHLEB, CHOBA
3acussa Ha HebGe. Kak BUIMM, 0OBIUHOE acTPOHOMHYECKOE
siBJIeHHe MOJKeT ObITb BecbMa IOJIe3HbIM, a 3HaHHe
ACTPOHOMHUH MPOCTO HEOOXOAUMO Ty TelleCTBEHHUKAM.

IToanoe IToanoe ayunoe sammenue 20 - 21 ansaps 2000 eoda
(Dunkirk, MD)AstroPhysics 120 EDT Refractor (5" F/6) + AP 2X
Barlow: Kogak Royal Gold 100, [/ 12. Fred Espenak

JlyHHBIe 3aTMeHHs TpeACTaBASIOT U3 cebs
Breuatasomee speauie! Tem Gosee, uto (B oTaMume o1
COJIHEUHBIX) OHM BHIHbBI CO BCEro MoJylapus 3eMJu,
obpatienHoro K JlyHe. B scuyto nyHHYyI0 HOYb JlyHa mpocTo
«ucye3aeT» ¢ HebecHOHW c¢eprl. DTO HCUE3HOBEHHUE
IPOUCXOAUT MOCTEIIeHHO, ¥ HA3blBAETCS YACTHBIM JIYHHBIM
3aTMeHueM. JaGbl He TOTPEIIUTb NPOTUB HCTHHBI, CJAEIYeT
OTMETHUTb, UTO 0 YaCTHOTO JIYHHOTO 3aTMEHHs] UMeeT MeCTO
nosyTeHeBoe, Korna JIyHa MpoXo[UT Yepes MoJTyTeHb 3eMJIH.
Ho mnosnyreHeBoe 3aTMeHHe HAacTOJNbKO cJjabo, 4TO
HEeBOOPYKEeHHBIM TIJ1a30M, MPaKTHUeCKH, He 3aMeTHO. JIUIb
YyBCTBUTEJbHBIE MPUOOPH MOTYT CKa3aTb, UTO HAET

noJyrteHeBoe 3aTMeHue. [loaToMy, X0Ts MoJyTeHeBOe
3aTMeHHe U IJIUTCS B CpeJHEM 0KO0JI0 I10J1yTOPa 4acoB, HO ero
XOJ HHUKaK He oTpaaeTcss Ha BuUAe apkod JIyHBI,
BeJIMYECTBEHHO IJIbIBYLLEH 110 HeGecHOH cdepe.

Ho BOT nyHHBIA OHCK, MPOUAS TOJYTEHb, KacaeTcs
3eMHOU TeHH. CHauaJga JeBbld Kpa# JIyHbl mpuobpertaer
ylepOHbIA BUA, U KaxeTcsl, OYATO HEUTO TeMHOE U KPyTJoe
HanoJi3aeT Ha JyHHbIH auck. Ho, ecTecTBeHHO, 3TO JHLIb
OINTUYECKAasl WIJII03US: He TeHb 3eMJH morsouaet JIyny, a
cama JlyHa BXOOUT B 3eMHYIO TeHb. DTO JIET'KO MOXKHO
3aMeTUTh, HabJ/101as 3a M0JOXKEeHHeM HOYHOTO CBeTHJA
OTHOCHTEJIbHO OJIM3KUX 3B€3[l. 3a uac Halla HebecHast coCeiKa
IPOXOAUT 4yTh 00Jiee CBOEro BUAMMOIO IUaMeTpa, U 3TO
IBUKeHHe BIIOJIHE YJI0BUMO HEBOOPYKEHHbIM ry1azoM. Uepes
yac 3Be3fa, HaXoAMBIUAsics cyaeBa okoJso JIyHbl, 3aiiMeT
T0JI02KeHHe Y IPaBOro ee Kpasi.

[To mepe nponsuxkenus JlyHsl B TeHb 3eMJuH, (asa
(yacTb OMCKa, 3aKpbiTas TeHbI) JYHHOTO 3aTMeHHS
CTaHOBHUTCS BCe 00JIbllle, U CBeTJI0e HeO0 HAYMHAET TEMHETb.
Uewm Gousibliie (pasa, TeM TeMHee HeGO U TeM 6oJblle 3Be3J
CTAHOBUTCS BUIMMO HEBOODPYXKEHHbIM rvyiazoM. [Ipu nosHon
(haze MOXKHO YBUETb caMble cyiabble 3Be3/ibl, KOTOPbIE TOJIbKO
croco0eH pa3JU4YUTb HEBOODPYKEeHHbIU Ia3. Bo Bpems
YacTHBIX (a3, caenyeT oOpaTUTb BHUMaHHUE Ha TPaHHULY
MeXXJy OCBEIleHHOH U TeHeBoW 4acTbio JIyHel. OHA UMeeT
pacnbIBUATBIA BUI, YTO 00YCJ/I1aBJAUBAETCS HATUUUeEM Y 3eMJIH
atMocepsl. [Tpu oTcyTCTBHH aTMOC(ephl FpaHULIA TeHH Obl1a
Obl pPe3KO OUepUYEeHHOH, UTO U HA0J/II0aeTCs IIPH CONHEUHBIX,
3aTMeHHsIX, Korna auck JIyHbl (y KoTopoi HeT aTMocdepbi)
Bctynaet Ha CoJHLe.

[Ipy HacTyngeHuu mnosaHoro 3aTmeHus JlyHa
npuobpeTaeT KPacHOBATBIM UKW KOPUUHEBATHIH OTTEHOK.
IIBeT 3aTMeHUs 3aBUCHUT OT COCTOSHUS BEPXHUX CJIOEB
3eMHOH aTMoC(ephl, TOCKOJbKY TOJNbKO MPOLIEeIIIHH CKBO3b
Hee cBeT ocBellaeT JIyHy BO BpeMsl IOJTHOT0 3aTMeHHUs. Ecin
CPaBHUTb CHUMKH IOJIHBIX JIYHHBIX 3aTMEHHUH Pa3HbIX JIET, TO
JIerKo YBU/IeTb pa3HuLly B LBeTe. Hanpumep, 3atmenue 6 uioJ1s
1982 ropna 66110 KpacHoBaThIM, a 3aTMeHue 20 ssHBapst 2000
roga MMeJ0 KOPUYHEBBIH
orteHok. Takue ueta JlyHa
npuodpetaeT  BO  BpeM#
3aTMeHUH 6Jaronaps ToMy, uTo
3eMHas atMmoc(epa OoJjblie
paccedBaeT KpacHble Jy4YH,
M03TOMY HHKOTLA HeJb34
Ha0J/1101aTh, CKaXKeM, CHHEro UJIu
3eJIeHOT0 JIYHHOTO 3aTMEeHHS.

[Toanoe ayunoe sammenue 6 uiors 1982 ecoda umero kpacrnosamotil
ommenok. (Chesapeake Bay, MD) Celestron 8 + Nikon F2:
Kodachrome 64, /10, 1/60. Fred Espenak

Ho nosiHble 3aTMeHUS pa3nyaroTCs He TOJbKO LIBETOM,
HO W fIpKOCThlO. Jla MMeHHO, SPKOCTbIO, U CYLIECTBYeT
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CrellMabHasl IIKajia AJsl OTpefesieHHs] SPKOCTH MOJNHOTO
3aTMeHHs1, Ha3biBaeMasl WKanoi JlaHKoHa.

[panauus wkansl JlaHkoHa umeeT 5 mMyHKTOB. 0 —
3aTMeHue oueHb TeMHoe (JIyHa esie yrambiBaercs Ha HeGe), 1
— 3aTMmeHue TeMHo-cepoe (Ha JIyHe 3ameTHbl metanu), 2 -
3aTMeHHe Cepoe ¢ KOPUUHEBBIM OTTEHKOM, 3 - CBETJIOE KPACHO-
KOpHUYHEBOe 3aTMeHHe, 4 — oueHb CBETJIOE MeIHO-KpPacHOe
satMenue (JlyHa BHIHA OTYETJNHBO, U PA3JHUUUMbI BCE
OCHOBHBI€ [IeTa/H OBEPXHOCTH). [Ipy HabONeHHH 3aTMeHH ST
9TOTO T'ofia, OLEHNTE ero 10 IKase JlaHxKoHa

[Toarnoe ayrroe sammerue 20 - 21 ansaps 2000 oda umero
kopuunesoii ommerok. (Dunkirk, MD) AstroPhysics 130 EDF +
Nikon N70: Kodak Royal Gold 400, /12, 15 sec. Fred Espenak

MaxkcuManbHass 3Be3gHas BeauuuHa JIyHb B
noJiHOJyHHWe paBHa —12,7™, HO Korja OHAa MOJHOCTBIO
3aTMHUTCS, ee OJeCK MOXKeT yrnacTb Ha 15-18 3Be3nHbIX
BesinurH! [Tocsie moTHOTO BXOXKIeHUS B 3eMHYIO TeHb, JIyHa,
TeM He MeHee, NIPOJOJKAET MOTPYKeHHe Aajblie, T.K.
IMaMeTp 3eMHOW TeHU Ha PAaCCTOSHUM JYHHOH OPOUTHI
60Jblile, YeM BUAMMBIN JIYHHBIA TUAaMeTp, U cocTaBJsier 1,31
rpagyca. DTO 3HaueHHe OyJeT HMeTb MeCTO MJf
OTUCBHIBAEMOTO 3aTMEHHS, T.K. H3-32 3KCLEHTPHUHOCTH
JIYHHOU OPOUTHI U pa3HOU yjaajeHHOCTH JIYHBI BO BpeMsi
pPas3JIHYHBIX 3aTMEHHUH, OHO BapbUpPYyeTCs B HeGOJBIINX
npenenax. Cpasy mocse morpyKeHusl B 3eMHYIO TeHb, (pasa
3aTMeHHs NpHHHUMaeT 3HadeHue 1,0, Ho, mocKosbKy JlyHa
norpy»KaeTcs fajblie, To haza, COOTBETCTBEHHO, CTAHOBHUTCS
ellfe Gosblie. MakcHMaJ/IbHOE ee 3HAUeHHe MOXKeT JOCTUIaTh
1,85!

[Tpofo/KHUTEIBHOCTD TTOJHOTO 3aTMEHHST 3aBUCHT OT
TOTO, HACKOJbKO OJU3KO K LEHTPY 3€MHOH TEeHH NPOUAeT
Jlyna. [1pu npoxoxxaeHUM Yepe3 LeHTpP TeHHU, 3aTMeHHe OyIeT
MaKCHUMaJIbHO JOITHM U TpoaauTtes 1 uac 43 munyThl. Crienyet
CKa3aTh, UYTO MaKCHMaJIbHAsI IPOJOJ/IKHUTEIBHOCTD 3aBHCHUT He
TOJIbKO OT PacCTOSTHUS LeHTpa JIyHbI 10 [IeHTpa TeHHU, HO U OT
ynaneHHocTH JIyHBl 0T 3emMsu Ha opbuTe. MakcumanpHast
MPOAOJKUTEIbHOCTD MOJHOTO JIYHHOTO 3aTMeHHS OyIeT
UMeTb MecTo, ecau JIyHa B 3TO BpeMsl OyIeT HaXOOUThCS B
aroree, T.e. B HauboJlee yIaleHHOH TOYKe CBOEH OPOUTHI.
Takoe mpomoIKUTeIbHOE 3aTMeHHe HABJTI0a/I0Ch TOCIe IHHH
pa3 16 utonst 2000 ropna, a cienyrolee - COCTOUTCS 27 HUIOJS
2018 roga. Uem nagbilie OT eHTpa TeHHU, TeM MeHee
TPOJIOJIKUTENBHOH Oy/eT MosHast pa3a 3aTMeHHUs. 3aTMeHHe,
KOTOpOe Nnpon3ouzeT B Houb ¢ 3 Ha 4 mapta 2007 rona, 6ynet
HUMETb MPOLOJKUTENbHOCTb MOJMHOU (a3sbl | yac 14 MuHyT, a
0011asi MPONOJIKUTEIbHOCTL (0T KacaHusl JYHHBIM Kpaem
3eMHOU TeHH [0 MOJHOTO CXO0/a C Hee) cocTaBUT 3 yaca 41
MUHYTY.

[TocsenHee yHHOE 3aTMeHHe Ha 3eMJle HabJII01a10Ch
7 cenra6ps 2006 roma. dTo ObLIO YACTHOE 3aTMeHHE C
MakcuMmaabHOU ¢asor Bcero 0,18. [Ipu satom 3armuics
BepXHUH Kpa# JIyHbl. 3aT0 Ha6.1101a/10Ch 3TO 3aTMEHHE TTOUTH
Ha Bcel Tepputopun Poccun u CHI. Crenytouree syHHOE
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3aTMeHue oxupaeT Hac 28 aBrycra 2007, HO oHO GyneT
6JIarOTIPUSITHBIM JIMIIb AJIs1 XKHUTeJed BOCTOUHBIX PalOHOB
cTpaHbl. MapToBCcKoe 3aTMeHHe 3TOTO rofa, Hao0opoT, He
6J1aroBOJIUT BOCTOYHBIM paloHaM, HO Ha EBpornerickol yacTu
Poccuu ero MmoxHO 6yneT Ha6/1100aTh OT Hayasia U 10 KOHIA.
Bce a3kl 3aTMeHHnst GyayT IOCTYITHE K 3anany oT TIOMeHCKOH
o6sacTH, TOe OKOHYAHHWE IOJYyTeHeBOrOo 3aTMeHHS
npousoieT npu 3axofe JIyHel. K BOCTOKY OT He(pTsIHOTO Kpasi
3axon JIyHBI OyfeT MPOUCXONUTH B PasJHUHBIX (pazax
3aTMmeHus, a xkutean [Ipumopss, Caxanuna, Kamuatku,
Maranancko# o6sacty ¥ UyKOTKY He YBHIST 3aTMEHHsI BOBCE.

3armenue 3 - 4 mapra 2007 roma sBaseTcd
noBTOpeHKeM depes capoc (UMK MOBTOpPeHHH 3aTMEHHH
paBHbI# 6585 nHedt uiu 18 jer 11 gHel) MoJHOro JTyHHOTO
satmenus ot 20 despans 1989 rona (c makcumanbHOH (Gasoi
1,23), koTopoe 6110 X0polo BuauMo B Cuoupw 1 Ha JlanbHeM
Boctoke. B 3TOoM rony MapToBCKOe JYHHOe 3aTMeHHe
HauHeTCs CIYCTS Mo9aca noce NoJTyHOYH 0 MOCKOBCKOMY
BpemeHu usn B 21 yac 30 munyT 04 ceKyH/IbI 10 BCEMUPHOMY
Bpemenu (UT). MocKOBCKOe BpeMSl OTJHMYAETCH OT
BCEMHPHOT0 Ha TpY yaca. MoMeHT Hauasia yaCTHOT'O 3aTMeHH S
HasblBaeTcs | KOHTAKTOM C 3eMHOU TeHbIo. [locse aToro
KOHTAKTa JYHHBIH IUCK CTaHeT yIIepOHBIM C JIEBOTO Kpasi B
parioHe kpaTepa HwukoscoH, ¢pasa 3aTMeHHUs HayHeT
yBeJIMUNBAThCS, ¥ JIyHa Me1JIeHHO, HO BEPHO, OYIET «TepPsiThb»
OCBellleHHYI0 MoBepXxHOCTh. B MockBe BhicoTa JIyHB Hax
TOPU30HTOM NPU 3TOM cocTaBUT 41 rpamgyc, uTo BecbMa
yno6Ho asis HabmoneHus siBnenus. Yepe3 40 MUHYT B TeHH
CKpPOETCsI TI0JIOBHHA JIYHHOTO AUCKA, U OH IPUMeT BUA JIyHEI
B (base mepBoi ueTBepTH. Ho, B OTJIMYME OT TEPMHUHATOPA B
TakKoH (pase, rpaHHLA 3¢ MHOH TeHH HUKOT1a He OYIeT MPSIMOH.

[Toanoe ayunoe sammenue 20 - 21 ansapsa 2000 eoda. [Toanas ¢asa.
(Dunkirk, MD) AstroPhysics 130 EDF + Nikon N70: Kodak Royal
Gold 400,/ 12, 15 sec; 04:37 UT. Fred Espenak

[Tornowas ayusnsie Mmopst (Kpusucos, CrokocTsus,
[Tnonoponus, dcuoctu, Hoxnen u 1.1.), OKeaH Byps, rops n
KpaTepel 3eMHasi TeHb 3aKOHYUT CBOE IeHCTBO B palioHe MOpPsI
['ymbosbara. D10 OyeT MOMEHT 2 KOHTAKTa, TOYHOE BpeMs
kotoporo 01 gyac 43 muHyTH 49 CcexyHI 10 MOCKOBCKOMY
BpeMenu. Hac u 14 mMunyt nonago6urcs JlyHe, uTo6bl
MIOJTHOCTBIO MOTPY3UTHCS B T€Hb 3eMJIM. B 3aBUCHMOCTH OT
THMa 3aTMeHus 1o J(aHXKOHY, B TeJECKOIN Ha 3aTMUBLIEHCS
MOBEPXHOCTH CIyTHHUKA 3eMJIM MOXKHO PasrJsiieTb MHOTHe



00BEKTHI, KOTOPbIE BUIHO B OOBIYHBIX yCa0BHSAX. KoHeuHo,
BUJIHBI OHU OYIyT He TaK YeTKo, Kak Mpu sicHou JIyHe, HO
noJie3Ho OyneT MPOCJeIUTh 38 U3MEHEHUEM HX SPKOCTH I10
Mepe yBeJuueHHs (asbl 3aTMeHHUsi. Benb, Korma Mbl
HabJronaeM JyHHOe 3aTMeHHe, Ha JIyHe B 3To BpeMms
MPOUCXOAUT cosHeuHoe! B oTnuuue 0T y3KOU MOJIOCH
COJIHEUHOTO 3aTMEHHSI Ha 3eMJie, CeJIEHUTHI ¥ 3J1JICa MOTJIH
6bl HabsronaTh 3aTMeHe CoJiHIIA CO BCETro 0OPAIIEHHOT0 K
3emJie osTymapusi.

[TonHoe NyHHOe 3aTMeHHe Ha GoJiee YeM Ha yac
MpeloCTaBUT BO3MOXKHOCTb HAOII0aTh HEOOBIKHOBEHHO
3Be31HOe HeGO BO BpeMs mosHoAyHUS. Eciau, KTo-HHOY b
CKa)eT, 4To HabMo1aJ cabble KOMEeThI MJIH TYMaHHOCTH MPH
nonno# JlyHe, 3HanWTe, — 3TO OBIIO BO BpeMs 3aTMeHHSs.
JledCTBUTEBHO, CaMble cabble 3Be3/bl MOTYT ObITh HAUAEHbI
Ja)ke BOJIM3Y 3aTMHUBLIErOCS CBETHJIA, & T€JIECKOII T03BOJIUT
COBEPIIUTb MPOTYJKY M0 3Be3AHOMY HeOy B MOUCKAX
rajakTHK, MJaHeTapHbX U THQPY3HBIX TYMAHHOCTEH U
actepounoB. B mosnyTtopa rpagycax ceBepo-zamajHee
3aTMHUBILIErocsi HeGecHOTo Tesia OyneT HaXOAUThCS aCTEPOU]L
[Icuxe 16, KoTOPBIE TPYyIHO OOHAPYKUTD MPH TOJHOH JIyHe
u3-3a caaboro 6secka (10,3m).
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Yuacmok 38e30n020 Heba ¢ s3ammuswelica JIyrot u acmepoudom 16
Icuxe (Guide 8.0)

Ho HacTynuBLIast TeMHOTA TO3BOJIUT 3TO CAEJaTh JaKe
B CKPOMHBIH TeJsIeCKOIl MJIM CUJ/IbHBIH OMHOK/Ib. Bo Bpems
3aTMeHHS JIETKO 3aMeTHTb TaKKe MeTeopsl. B Houb 3aTMeHuUs
OyAyT aKTUBHB MeTEOpHble MOTOKU: ramMma-Hopmumsl
(10>kHBIH 10TOK) U fenbTa-Jleonuasl (ceBepHBIH MOTOK).

Cepennna 3atmenus HacTynut B 02 yaca 29 munyT 56
CeKyHJ 10 MOCKOBCKOMY BpeMeHH. DTO OyfeT MOMEHT
MakcuManabHol (asel (O= 1,24) u MakCUMaabHOTO
MOTPY’KEHHS B 3eMHYIO TeHb. MUHOBAB KY/JbMHHANOHHBIN
MOMEHT 3aTMeHus, JIyHa ycTpeMUTCSl K Kpalo 3eMHOU TeHH,
YTOOBI «BbIPBATHCS HA cBOOOMY». [l/151 3TOTO €l MoHago6UTCs
ete 0koJio 40 munyT, u B 02 uaca 58 munyt 01 cexynay mo
MOCKOBCKOMY BpeMeHH Kpal JIyHbl B palioHe KpaTepoB
Pacces, CTpyBe U DIIMHITOH KOCHETCS I'PAHULBI 3eMHOH
TeHM, U 3TH JIyHHbIe 00pa30BaHUs CHOBA YBUASAT COMHEUHbIN
ceetr. O6mas NPOAOMKUTENbHOCTD MOJHOTO 3aTMEHUS
COCTaBHUT Yac C 4YeTBEPTHIO.

Y3eHbKasl cBeTJasl [0J0CKA B JIeBOU BepXHeH 4acTH
3aTMUBIIETOCS AUCKA TOCTeNeHHO yBeJauuutcs, u JlyHa
npuMeT BUJ ceprna B (ase mociaegHed detsepTu. K 3 ¢
MOJIOBUHOM UacaM yTpa OTKPOETCs yKe MOJOBHHA ANUCKA, U
0T 3eMHOH TeHHU ocBoboxautcsl Becb Okean bype. 3Be3nnl
3aMEeTHO MOMEPKHYT, U JYHHBIH CBET BHOBb Pa30JbeTCsl MO
HeOecHOH cepe. B KOHIe YaCTHOrO 3aTMEHHsI TPOU3OHIET
HHTepecHOe COOBITHE, a UMEHHO, B 2 YIVIOBBIX MUHYTaX Haj

ceBepHbIM NositocoM JIyHbI mpoieT 3Be3na 59 JIbBa nmeroras
5 3Be3IHYIO BeJUUUHY. 3Be3/a OKayKeTCsl Haj IMOJIOCOM,
NpaKTHYeCKH, B MOMEHT INOCJeIHero KoHTakra JIyHH ¢
3eMHOU TeHblo — B 04 uwaca 11 mMunHyTt 46 cekyHn mo
MOCKOBCKOMY BpeMeHH. BricoTa JIyHBI Haj TOPU3OHTOM B
crosuie Pocenu B 310 BpeMsi cocTaBuT 22 rpanyca.

[To OKOHUAHMH YACTHOTO TEHEBOT'O 3aTMEHHs, OyaeT
IPOJIOJIKATBCS TTOJMYTEeHEeBOE 3aTMeHHE, KOTOPO€e MPOAJIUTCS
10 5 yacoB 25 MUHYT 27 CEeKYH[ 0 MOCKOBCKOMY BPEMEHH.
Ho nnis HeBoopy»XeHHOro rjasa oHo OyneT He3aMeTHO, U
HMeeT YHCTO TeopeTHUecKHH HHTepec. OcTaeTcsi OTMETHTD,
yto JIyHa Bo BpeMsi 3aTMeHHs1 OyIeT HAXOAUTLCS B CO3BE3IHN
JIbBa (na rpanuue c cossesauem Cekcranrta) B 14 rpagycax
BoctouHee Perysna u 24 rpanycax BoctoyHee CaTypHa.
[Tnanera Onurep (BTopas no spkoctu nocae Jlynsl) 6yner
HaxomuThes B 94 rpanycax, a spkasi Crivika u3 co3Besnus [1eBbl
- B 40 rpanycax BocTouHee JIyHbI.

Total Lapear Eclipse of 2007 %l 03
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Cxema u Kapma AYHHO20 3AMMEHUSL C MOMEHMAMU KOHMAKMOB N0
scemupromy epemenu (Fred Espenak)

Ob111ee npecTaB/IEHHE O XO/Ie 3aTMEHHS MOXKHO TIOJTyIUTh
13 pUCyHKa-cxeMbl, cocTassentoro Fred Espenak (NASA). Ha nem
MOKa3aHbl MOJI0KeHHUsT JIyHbl OTHOCUTENBHO 3eMHOH TE€HH B
MOMEHTbI KOHTAKTOB C KpaeM 3eMHOH MOJyTeH! (P1, P4) u Tenu
(U1,U2,U3 u U4), a Takxe nonoxenue JIlynbl B cepeaune
3aTMeHHs1. MOMeHTB! KOHTAKTOB YKa3aHbl 10 BCEMHPHOMY BpeMeHH
— UT. Hrzke cxeMbl 3aTMeHHMs1 TOKa3aHa KapTa BUIMMOCTH J1s BCEH
3emsn. [To Helt mpUOMIU3UTETBHO MOXKHO ONPeeIUTh BUIUMOCTD
SIBMIEHUS B BallleM MyHKTe Hab/togeHHs. MOMEeHTbl BpeMeHH
OJIMHAKOBBI JI/Is1 BCeX IyHKTOB HaXOASILMXCS HA 0OpallleHHOM K
JlyHe mosywapun 3em/u, 03TOMY TabJUIBl 0OCTOATEBCTB
3aTMeHHs /15 TOPOIOB He NpuBoAsTCs. /151 Toro, 4To6k! y3HATH 10
JIAHHOH CXeMe MeCTHOe BpeMsl KOHTaKTOB 3aTMEHHs B BallleM
IyHKTe HY>KHO IPUOaBUTb pPa3/ivyKe 110 BpeMeHH ¢ MoCKBOH,
TJII0C ellle TPY Yyaca Ha BCEMUPHOE BPeMSl.
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pacrnopsKeHMH JOOUTeasd aCTPOHOMHHM HMeeTcCs
(hoTO9KCIIOHOMETP, T.e. NPUOOP H3MepPSAIIIHUNA APKOCTD
00BEKTa, TO C €ro NOMOILIBI0 MOXKHO MOCTPOUTH TpadukK
M3MeHeHHUs SPKOCTH JYHHOTO nucka (uau obuei
"-,I OCBEIeHHOCTH) B TedeHHe 3aTMeHHs. J[is 3TOro Hajxo
| YCTaHOBUTb SKCIIOHOMETP TaK, UTOOBI €ro YyBCTBUTEJ/bHBIH
}| 3JleMeHT Obl/1 HalpaBJ/ieH TOYHO Ha JUcK JIyHbl Uiu Ha Hebo,
Hemasa sairann 4 2007 (01 =0T 841" o 0 1y 3amepsieTcst oOwMi  oH. Ilokasanus mnpubopa
Heasad rwwnra 010 dd S3e]” Bzl

Cepedion smvasss (271 B3a1T° Bl CHUMAIOTCS yepe3 KaxKable 2-5 MUHYT, U 3aMHCBIBAIOTCS B
Ko romwong QEET Aa=tE” 8= TabJUIy TPeMS CTOJIOLAMU: HOMep 3aMepa SpKOCTH, BpeMs U

Kt it (411 AtaBll B2 J ( 6 ) I
More- nannaGr b sgpkocTb JIyHbl (Heba). 1o okoHUaHKH 3aTMEHHS, HCIIOJIb3Y
JaHHble TabJMULbI, MOXKHO OYIeT BbIBECTH rpahuK U3MEHeHUS
sipkoctH JIyHel (He6a) BO BpeMsi 3TOTO aCTPOHOMHUYECKOTO

Akdnpr Q107 0EE1 Monnoe morce apTHesae|C) 1.2

Cxema AYHHOZO 3AMMEHUA C MOMEHMAMI KORMAKMOS N0 siBJIeHUs. B KauecTBe 3KCIOHOMETpPa MOXKHO HUCIOJb30BAThH
mockosckomy epemenu (AK 4.06, Kysneyos A.B.) JMI000H (hoToanmapar, rae UMeeTCsl CHCTeMa aBTOMATHYeCKOTO
Jlns yno6¢TBa MPUBOJMTCS e1lle OlHa CXeMa, Tie IaHbl  5KCIOHUPOBaHUS co IKaJg0H 9KCIO3UIHH.

MOMEHTBI KOHTAKTOB N0 MOCKOBCKOMY BPEMEHH, a TaKxKe ®doTtorpaupoBaHue IBIEHUS MOXKHO MPOU3BOAUTH JIIOOBIM
BblcOTa JIyHbl B 3TH MOMEHTH! HajJ ropuzoHToM. O6WMH BUA  (hoToanmapaToM, MMEIOIIMM CheMHbIH 06beKTHB. [Ipy cheMKe
He(a BO BpeMsl 3aTMEHHsI IOKA3aH Ha C/IeyI0lleM PUCYHKE. 3aTMeHHUsl 00BEKTUB U3 (oToanmnapara yaansercs, a KOpryc
arnrapara InpuJ/aaxKmuBaeTcs K OKyJ'IﬂpHOI/UI YacCTH TeJseCKoIa npu
NOoMOWIX TMepexXonaHHKa. ATto 6yﬂeT CbeMKa C OKYJAAPHBIM
yBesndenueM. Ecau o6bekTuB Bamero ¢ortoannapara
HeCBeMHbIﬁ, TO MOXKHO NMPOCTO NPUCTABUTDL allapat K
OKYJIsIpYy TeJieCKOoIla, HO Ka4yeCTBO TAKOT0 CHUMKa 6y[1eT XyxKe.
[Tpu Hanuuuu y Bamlero ¢oToannapara u/iu BUIEOKAMEPHI
q)yHKU,I/II/I Zoom H€O6XO[LI/IMOCTb B OOINOJHUTEJbHBIX
YBEJIHUYHUTEJIbHBIX CPEACTBAaX, KakK MpaBuJ/iO, OTagaeT, T.K.
pasmepsl JIyHBl MpU MaKCUMaJbHOM yBeJHUYEHUU TaKOU
KaMepbl 1OCTAaTOYHBI AJA CHEMOK. Tewm ne MeHee, Jgyyuiee
KayecTBO CHUMKOB ToJiy4aeTcs npu (ororpadupoBaHUU
JlyHsl B mpsiMoM QoKyce Teseckona. B atTom caydae u3
TeJecKoma ynaJjsieTcss OKyJasip, a U3 ¢oToamnmapara —
06bEKTHB. 3aTeM anmnapaT NpUKPeNJsieTcss K OKYJJISpPHON
YacCcTu TeJieCKOoIla IMpHU MOMOIIM KOJIEL UJIHU MePpeXOaHHUKaA. B
Buo neba 8o spems aynnoeo sammenus 4 mapma 2007 eoda na TAKOH ONTHYECKOH CHCTeMe 00BEKTHB TeJeCKoma
Esponeiickoli wacmu meppumopuu Poccuu (StarryNightBackyard aBTOMaTHYeCKH CTAHOBUTCS 00bEKTUBOM (poToammapara,
3.1) TOJIBKO € 60JIbIIUM (POKYCHBIM paccTosiHieM. B 3aBucumoctr

“El(nmn hlﬂ BK“MEH a“““ I( 0T (POKYCHOTO PacCTOSTHUS TeJsecKona pa3Mmepsl JIyHBI Ha

I] Il !I tdortomnenke 6ynyT takumu: F=200mm — d=1,8mm, 500MM —

4,6MM, 1000MMm — 9,2MmM, 1500MM — 13,8mmMm, 2000MM —

HaﬁﬂmuEH“ﬂM ﬂ!lHHl]Bll 3amMEH“’I 18,4MM. lsig MasblX TeJeCKONoB (OKYyCHOEe pacCcTOsHUE

MO2KHO YBE€JIMUWTD IIPU TOMOIIH JIMH3bI Bapﬂoy.

Ha6atoneHnss NyHHBIX 3aTME@HUH MOT'YT NMPHUHECTH
HEKOTOPYI0 Hay4yHYIO MOJb3Y, T.K. JAIOT MaTepHas IJs R
o LOHAR ECLIFEE FEFOSDERE GUODIDE
U3y4YeHUs] CTPYKTYPbl 3eMHOH TEHH H COCTOSIHMS BEPXHHUX

cioeB atMocepsl 3eman. Jlrobutenbckrue HaOMONEHUS i — e
P ! E— e
JIYHHBIX 3aTMEHHH CBOAATCS K TOUHON PETUCTPALIUM MOMEHTOB R R TEE AR e T T e
1 8 - LT n 1 | = = .
KOHTaKTOB, (pOTOrpadupoBaHHUIO, 3apUCOBKAM M OMHCAHUIO ) B T B SR N N AT
. an I 8 T AL T m TE T m M e
U3MEeHEeHUN SIPKOCTH JIyHBI W JNYHHBIX OOBEKTOB B N TR OTECTW B T E T M| W
o o] I I T B - B N o R
3aTMuBLIedcs yacTu JIyHbl. MOMeHTBl KacaHHsl JYHHOTO N
JIMCKaA C 3eMHOK TeHbIO ¥ CXOXKIeHHs ¢ Hee Gukcupyiores (¢ ‘:'-,m“ —
BO3MOXKHO GOJIbILIEH TOUHOCTBIO) T10 YacaM, BbIBEPEHHBIM 110 T Eo
Uk Mg} LN
3

cUrHasaM To4yHoro BpemeHH. Heo6xonumo oTMeyaTb U

KOHTAKThl 3€MHOH TeHH C KPYNHbIMHM 00beKkTaMH Ha JlyHe. %] [ Hue | US| Sar | Tam | Tam |
Ha6soeHust MOXKHO POBOJUTL HEBOOPYKEHHBIM IJIa30M, B ok L3 R R LR
OMHOKJb MJM Tejeckon. TodHOCTb HabJMIOIEHUH, T —
eCTeCTBEHHBIM 00Pa30M, yBeJHYNBAETCS IPU HAOIIOeHUH B ST e 1o e o

{m flessberar fadal rmbis
Teseckon. Jlas peructpanmud KOHTAKTOB 3aTMeHHS e -y raghaby
HeoOXOMUMO YCTAHOBUTb Ha TeJleCKole MaKCUMaJjbHOe MAJS R = Ieighmes eapannt
HEero yBeJiMYeHHe W HANPaBUTb €ro Ha COOTBETCTBYHOLIME B
TOUKM KacaHHUs AUcKa JIyHBI ¢ 3eMHOH TEHbIO 32 HECKOJIBKO Tabauya SKCRO3uLLE OAR COEMKL HACTINBLY 1 NOAHBLY
MUHYT JI0 IpeACKa3aHHOro MOMeHTa. Bee 3amucn 3anocsiTes AYHHBLX 3ammenul

B TeTpanb (KypHaa HaGmoaeHuid satmenus). Ecau B
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[Ipo6uble cHUMKH JIyHBI IesiatoTces 3a 1eHb-APYTOH 10
3aTMeHHs IJI51 ONpefesieHUs MapaMeTPoB cbeMKH. [l1s
pacueToB mapaMeTpPOB ChbeMKH MOXKHO HCII0JIb30BATb TaKKe
TabJUIy 9KCIO3UIUN AJsI Pa3HOH YYBCTBUTEJIbHOCTH
(oTomymeHOK. B Hell mpuBemeHB 3HaYeHUs AHa(pParMbl
KaMepbl s pa3JMYHON UyBCTBUTEJIbHOCTH (DOTOIIEHOK U
BBIIEPXKKH AJIS1 Pa3IUYHBIX (pa3 3aTMUBLIeHCs JIYHEL

YaCmHOE CONHEYHOE 3aMMEHUE
19 mapma 2007 20ga

Buod wacmmnoeo corneurnoeo sammerus. Pomo ¢ caiima
www.mreclipse.com

Connue u JlyHa - enuHCTBeHHble HeOeCHble TeJa Ha
3eMHOM He0oCBOLe, KOTOpble HMMEKT BHIHMBIE
HEBOOPYKEHHBIM IJIa30M pasMepbl (MHOTIA TaKMMH TejaMu
ObIBAIOT KOMETHI). [Ipupona nopapuaa HaMm 3amedaTesbHOE
COOTBETCTBHE BUAMMOIO COJIHEUHOTO M JIYHHOTO AMCKOB.
CoJHie nasnbliie ot 3emau, ueM JIyHa, mpumepso B 390 pas,
HO ero quHedHbH guametp (1392000 km) noutu B 400 pas
npeBbllaeT guameTp JIyHbl (3476 km), M03TOMY BUIHMMBIE UX
JIUCKH TPUMEPHO OIMHAaKOBEI! Byiaronapsi Takomy co4eTaHHUIO
pasMepoB Ha 3eMJje MPOUCXOASAT MOJHbIE COJHEUYHbIE
3atmeHus. Bbynp nuamerp JIyHBl HECKOJNIBKO MEHbLIE HJH
paccrostnue 1o JIyHbl 66110 GoJiblile, U 3eMJIsIHE HUKOTa He
CMOTJIH OBl BUZIETh YAUBUTEBHOTO 3pEJHILa, Koraa cpenu bea
JIHS1 HACTYTaeT MOYTH MOJIHASI TEMHOTA.

IToanoe coaneuroe sammenue 29 mapma 2006 2oda (nocerox

Ecsn 661 nametp JIyHbl 6611 GBI B 1B UK G0Jiee pasa
6oJiblile, TO TOJHbIE 3aTMEHUS NPOUCXOAUIHN Obl yallle, HO
TOTZa OT B30POB 3eMJISIH CKpbliach Obl BeJHYeCTBEHHAS
kopoHa CoJHLA, BCIObIXHUBalOLlasi BO BpeMs IOJHOTO
COJIHEYHOTr0 3aTMEHHS. Y IMBHUTE/IbHOE COBNAeHHE BUIUMBIX
nuametpoB CosHua U JIyHBI, XOTS U NPUBOAUT K TOMY, 4TO
yacTHOe 3aTMeHHe BHUIHO TOJbKO B y3KOH MoOJOCEe Ha
MOBEePXHOCTH 3eMJM, HO 3aTO HU Ha OJHOH U3 IJaHeT
CoJIHeYHOH cHCTeMBI 60JIblIIe HeJlb351 YBUAETb HEIIOBTOPUMOr0
3peJ/iylla - MOJHOI0 COJHEYHOro 3aTMeHUS C MOJHOCTbIO
BUANMOU KopoHou CoJHLA.

[eomeTpuuecKky cosiHeUHble 3aTMEHHUS IPOUCXOIAAT
npocto. OcBemaemas Connuem JlyHa or6paceiBaeT B
IPOCTPAHCTBO CXOASLIMNCS KOHYC TEHU U OKPY2KaIOLUH ero
pacxomsiliMics KOHyC moJyTeHH. Korma 3TW KOHYCBHI
nepecekalTCcs ¢ 3eMHOH NTOBEPXHO-CTbIO, JyHHAs TeHb U
NOJIyTeHb NajaloT Ha Hee, U HAa 3eMJie IIPOUCXOIUT TOJHOe
WJIM YaCTHOE COJIHEYHOe 3aTMeHHe.

Ioanas asa sammenus 29 mapma 2006 eoda. (A. [Mrakcun)

CoJiHeYHble 3aTMEHHUST BO3MOXKHBI TOJBKO BO BpeMsi
HoBOJIyHMs. Ho myockocTh JTyHHOH OpOUTH HAaKJIOHEHA K
IJIOCKOCTH SKJIWNTH-KA Ha 5,2°, a {HaMeTpPBl COJTHEUHOTO U
JIYHHOTO CcKOB 6su3kH K 0,5°. [Tostomy B HoBosyHUe JlyHa
NPOXONUT BhllIe MK HHKe CoJTHIA, & 3aTMEHHUsT MOTYT
IPOUCXOMUTH JIUIIb BOJM3N Y3J10B JYHHOH OPOUTHL. ¥ 3Jbl
JIYHHOU OpOUTHI HaXoAsATCS Ha JUHUH 3eMisi-CoJiHIe pas B
MOJITO/la, MO9TOMY 3aTMeHHUS MPOUCXOIST C MOJMYTOAOBBIM
uHTepBasoM. [locienHee cosmHeuHoe 3aTMeHHe Ha 3eMie
(xombLeo6pasHoe) Habmoaanoch B 22 centsiopsa 2006 roaa B
Arnantuke, Adpuke u Anrapkrune. Uepes nosarona JlyHa
BHOBb 0Ka3aJs1ach B HOBOJIyHHe BOJIM3H y3J1a JYHHOH OpOUTHI,
M CTaj0 BO3MOXKHBIM HOBOE COJTHEYHOe 3aTMeHHe. DTO
3aTMeHHe YaCTHOe, HO XOPOIIO BUAMMOE B BOCTOUHOHU
nosoBrHe Poccuu.
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Koavuyeobpasroe corneuroe sammerue (KOMOUHUDPOBAHHbLI CHUMOK) .
®omo c caiima hitp:/ / skyandtelescope.com

Conneunoe 3atmenue 19 mapra 2007 ronma
npeacTaBysieT co60U MOBTOPEHHE Yepe3 capoc YaCTHOTO
conmHeuHoro 3atMeHus 7 maprta 1989 roma, koTopoe
MOXKHO OblM0 HaGaonath B CeBepHol AMepuke ¢
MakcuMmanabHou (ason 0,82. 3atmeHue 3toro roma
HauHetcs 115 3emuan B 00 yacoB 38 MUHYT, a8 3aKOHUNUTCS
B 4 yaca 25 MUHYT 110 BCEMUPHOMY BpPeMeHHU.

O61mas npogoKHUTEJNbHOCTD SIBJEHUSI COCTABUT
HeMHOTHM MeHee 4 yacoB. CepeluHa M MaKCHMaJbHas
(asa zatmenusa (®=0,88) nactynur na Cpennem Ypaie
B 2 yaca 32 munytel UT. Tenp JIyHbl MakcHUMajabHO
c6ausuTca ¢ 3emseil B BepxoBbax peku Kama (I[Tepmckas
06/1aCTh), ¥ B HACEJEHHBIX MYHKTaX 9TOr0 PerHoHa 6yaeT
Habmonatbesd Hanbosbliee MOoKpeiTHe COMHLA AMCKOM
JlyHEl Ha BoCXOTE.

YnuButenbHbM OyneT Bocxon CosHIA B 3TOT NeHb
Ha YpaJse. A B paiioHe ropona HapesiH-Map us—3sa
TOPH30HTA CHayaja MOSABSTCS IBe SpKUe 3Be3[H,
pasziesieHHBIe pPacCTOSTHHEM B TOJTpajayca, a 3aTeM Hajx
TOPHU3OHTOM MOTJBIBET SIPKAsl 30JI0THCTAS «JIOA0UKa»!

DTO 3HAUYUT, UTO 3aTMHUBIIeeCs BOCXOAsIIee
CoJsiHlle 6yneT HaGJIOIAThCS B BUIE CepIia POraMy BBepX.
Becb xom 3aTMeHuss OyneT BHIEH Ha TEPPUTOPHUHU
BOCTOYHOM MOJNOBHUHBI PoccHu ¢ yOBIBaIOIIUME (Pa3aMu K
BOCTOKY OT ¥ paJa.

K szamany ot Ypana moxkHo 6yner HabJoonaTh
OKOHUaHHe 3aTMeHHsl, a 3amnajHee JUHUU AcTpaxaHb -
Huxuuit Hoeropon — Apxanrenbck CoJiHIle B3OUAET yKe
IpU OKOHYAHUH 3aTMEHHS.

HebBoceod Ne3, 2007
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Bocxod Coanuya 19 mapma 2007 20da 5 wacos 34 munymor (MCK) &
paiione eopoda Hapoan-Map (Komu)

Bocxod Coanya 19 mapma 2007 eoda 8 Hekomopbix eopodax Poccuu
(StarryNightBackyard 3.1)



Jlunus Bocxona CosiHIIA MPU MakCUMa/JbHOU (hase
6ynet npoxonuth yepe3 roposaa Opck, [Tepmb, YxTy 1 Hapbsin-
Map. Kak caenctsue, aydiive MyHKTHI AJs HaGJM0LeHUN
60sbIION (Pa3bl 3aTMeHHUsT OYAYT HAXOAUTBHCS GJIM3 3TOU
JUHHH. VI3 KpYNHBIX TOPOIOB, TOMHUMO Y2Ke Ha3BaHHbIX, UMH
6ynyt: Exarepun6ypr, Hxuuit Taruma, ¥Yda, Uensabunck,
Openbypr, Maruutoropck, Mxxesck. HMHTepecHo, uTo K
3anany OT 9TOH JHUHUHU yLlepOHBIM OyHeT JeBas 4acTb
COJNIHEYHOTO JHUCKa, a K BocToky CoJHIle B30HAeT
3aTMUBIUUMCS ¢ TpaBoro kpast. Pasy satmenus ot 0,8 u Bblllle
MOKHO OyneT HabronaTh Ha Tepputopuu Cubupu no Exncest.
3a batikasom u B fdAxyTuu oT HabJaonaTened CKpoeTcs
I0JIOBMHA COJTHEYHOTO AUCKA.

Pesaropianesa| 10 MapT 2007 07.33 YacTHoe conHedHoR 3aTMeHwe (C} 087
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(Bpeun wecTsoe: LIT45 w)
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Xod sammenus 6 Exkamepunbypee (BpeMst MeCTHOe = MOCKOBCKoe +
2 uaca!) (AK 4.06, Kysneyos A.B.)

He6onbuue dhaspl 6yayT NOCTYNHBI OKOJIO MOJYIHS
x)uteasm [Ipumopssi, Caxanuna, Kamuatku n UykoTkH, U
JIMLIb I02KHAasi oOKOHeuHocTh Kamuatku u Kypusbckre octpoBa
He MonagamT B noJocy 3aTMmeHus. bosee nonpobHas
uH(popMauusg no o6CTOATEbCTBAM 3aTMEHUS AaeTCs B
TabJule, TIe yKaszaHbl ropoll, BpeMs HauyaJa, CepeluHbl U
KOHLIA 3aTMeHH, a TaKxkKe BeJUYHMHA HauboJbluel (asbl B
JNaHHOM ropofie. ITH ropoja Takxe yKasaHbl Ha T0APOOHOH
KapTe 3aTMeHust (Haamucu He TNPUBOAATCH H3-3a
IepeHachIeHHOCTH KapThl TEKCTOM, a ONpele]UTb CBOH
MYHKT MOXKHO [0 KOOPAHHATHOH ceTke). OblHe CBeIeHUS O
BUAMMOCTH Ha 3eMJe AaloTCcd Ha o0Lield KapTe-cxeMme
3aTMeHus. Ha Hell e yKa3aHbl OCHOBHbIE MOMEHTBI SIBJI€HHUS
C TOYHOCTbIO 10 10JIeHd MUHYT.

B nynkrax, rue 6ynyT camble 60J1bLKe Gasbl 3aTMEHHS,
MOXKHO TOMBITATbCS] OTBICKATb SIPKUe IIJIAHEThl U 3Be3MIbl Ha
nHesHoMm (yTpennem) HeGe. Jlerue Bcero 6yneT HalTH
[OnuTep, 671eCK KOTOPOTO COCTABHUT B IeHb 3aTMeHHUs —2,2m.
On OyzeT BUZEH B BUJIe XKeJITOU 3Be3/Ibl HEBBICOKO HaJl I0?KHBIM
ropusonToM. MHTepecHo, Oyner npoHabJ/lofaTb ero
ucye3HoBeHHe Ha cBeT/oM HelOe. [Ipu 3TOM KesaTesbHO
3a(UKCUpPOBaTh (hasy, Ipu KOTOPOH NJ1aHeTa NepecTaJsa ObITh
Bunumon. [opasno 6suxke kK ConHuLy 6yAyT HAXOOUTHCS
Mepkypust © Mapc. Mepkypu#l B 1eHb 3aTMeHNsS OyaeT
HaxXONUTbCS BOMM3M yTpeHHeH (3amagHoi) 3JOHraUWK Ha
yIJ10BoM pacctosiHuu 28 rpanycos oT CoJlHLA, a YToJ MeXAy
Mapcom u CosnHuem coctaBut 43 rpagyca.

Xotsi Mepkypuit 6yneT 6JMxkKe K 3aTMHUBIIEMYCS
CBETHUJY, HO OJ1eCK ero IOUTH B TPU pasa MpeBLICUT OJecK
Mapca. [TosTomy HaliTH ObICTpYIO NIaHETY Oy et serue. s
Mapca xe 370 OyneT OOHUM M3 HEMHOTHX LIAHCOB ObITb
3aMe4yeHHBIM HeM, X0Ts U npu 3atmuBLIeMcs ConHue. Ecan
Bawm He ypacTcs pasjquunTh €ro HEBOODPYXKEHHBIM I'1a30M,
BOCIMOJIb3YUTeCh OWHOKIeM. SIpkas 3Be3na Bera 6yner
HabJTI01aThbC sl BBICOKO Ha IoTe, a ApKTYp — B 3anmagHON YacTH
Heba. DTU 3Be3/bl MOXKHO OyeT Ha0J/1101aTh HEBOOPYKEHHBIM

IJIa30M WJIM B OUHOK/Ib, B 3aBUCHMOCTH OT (ha3bl 3aTMEHHS U
BEICOTBI COJTHIIA HAZl TOPU30HTOM. ECTeCTBEHHO, IPH MaJIbIX
dasax (ot 0,5 U MeHblle) HAUTH 3BE3/Ibl UJIH TIJIAHETHl OyAeT
O4YeHb TPY/HO IazKe B TesiecKorl. TeM He MeHee, OTILITAHTEChH
U HAINUILIHUTE O CBOUX HAOMIONeHUSX!

B aToM romy Hac 0:KHzaeT elie 0HO YaCTHOe 3aTMeHHe
(11 cenrsa6ps), Ho OHO GyneT HAOMOAATLCS TOMBKO B KOXHOH
Awmepuke u AHTapKTHIE. A B CJIeyIOLIEM FONY HA TEPPUTOPHH
Poccuun n CHI 6yner HabuonaThesi MOJHOE COJMHEYHOE
3aTMeHue, u 3aTMeHre 19 mapra 2007 roga MOXKHO Ha3BaTh
perneTHIMeH K IPaHAHO3HOMY HeGecHOMY 3peJuIy 1 aBrycra
2008 rona. 'oToBUTBCS K HEMY Haa0 0CO6EHHO TILIATEBHO,
T.K. nocJse 3atmenus 2008 roma Ha rycToHaceseHHOU
TeppUTOPUH PoccHy MOJHEIX COJTHEUHBIX 3aTMEHUH He OyneT
Hab/moaThes 6osee nonyseka (no 2061 roga)!

[TonpoGHble CBeIeHUSI O COJTHEUHBIX 3aTMEHHUSIX MOKHO
HalTH Ha cadite http:/ /astronet.ru, a Takke B KHHTe
«Conneunoe satrmenue 29 mapra 2006 roma u ero
HaOoneHne». CKayaTh ee MOXKHO 110 cchlike http:/ /
images.astronet.ru/pubd/2005/11/05/0001209268
se_2006.zip (pasmep apxuBHoro daiina 2 M6).

Hexomopbie pexoMexganu
K HaGNIOGEHUIM COAHBYHOZD
JamMeHus

Hab6roneHuss yacTHOro 3aTMeHHs ¢ GOJbIION (Pa3ol
MOJIe3Hbl U MHTEPECHBl MPHU HAJTUUUU TeJEeCKOIa, XOTs U
HEBOOPYKEHHBIM I'J1a30M MOXKHO OLEHHUTb BCE BEJIHUKOJIEITHE
3TOrO sIBJIeHUs], ocobeHHO Ha Bocxose CosHua. bBuaaromaps
60JIBIION MPOAO/IKUTENBHOCTH X012 3aTMEHHST MOXKHO He
crella 3apUcOBBIBaTb UM (oTorpadupoBaTh cMeHy (a3
3aTMeHHs, a TakKe (PUKCUPOBATb MOMEHTH! MOKPBITHS U
OTKPBITHS COJHEYHbIX naTeH (npu ux Hajuunu). MaTepecro
HabmoaaTh JUMO JIyHBl pu GoJblioM yBenuueHuH. OH
IpeAcTaBJsieT cOO0W HEPOBHYIO JIMHUIO, KOTOPYIO CO3JAI0T
TOpPBl ¥ BO3BBIILIEHHOCTH Ha BUAUMOM Kpat JIyHbI. [opel 1
BIAJUHbI TPOELUPYIOTCS Ha COMHEUHBIH TUCK, U TIOJydaeTcs
vneanbHbl npoduab (paspes) Jlynsl. Bo Bpems Takux
HaOJI0leHHH MOXKHO J1a’Ke OLEHUTb BBICOTY TOp.

ITpucmompesuwiuce K eparuye AYHHO20 OUCKA MONCHO 3AMEMUMb
neposrocmu. JIobumeavcKkul CHUMOK
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[Ipexxne ueM MPUCTYMUTh K HaOMIONEHUSIM, HYXKHO
TBEPAO 3aMOMHHUTb, YTO MPH YAaCTHBIX (pasax 3aTMeHHs
cmorperh Ha CoJsHIle 6e3 3alMTHI r1a3 TEMHBIMU
CBeTO(PUIBTPAMH KaTEeropuuecKd 3ampenieHo! Jto
npeaynpexaeHue 0co60 OTHOCUTCS K Hab roaeHnssM CosHIa
B ONTHYECKHE MHCTPYMEHTHI, TaK KaK MpeHeOpeKeHne UM
BbI30BET MCHOBEHHOE M HEH3JIeUHMOe MOBPEXIeHHe IJas.
[TostoMmy mnepexn o6bekTuBOM (00BEKTHBAMH)
ONTHUYECKOT0 MHCTPYyMeHTa (OMHOK/S, MOA30PHOM
TpyObl, TEJECKONa) HYXHO 0093aTE€JIbHO YKPENUTH
TEMHBIN CBETO(MUIBTP TOCTATOYHOM MIOTHOCTH, UTOOI
rJia3a He OILYLIAJN pa3apaXKeHHUs COMHEUHBIM cBeToM. Jlaxke
npu ¢asze coqHeyHoro 3atMmenusi, pasHo# 0,9, T. e. Korga
Jlynoit sakpbiTo 90 % Bugumoro nuamerpa Co/iHLA, OCTaeTcs
otkpuiToi 0,125 (ogHa BocbMas) 4acTh COMHEUHOTO ANUCKA, H
COJIHEYHBIH CBeT ocsiabJieH Bcero Jquib B 8—10 pas, uto elie
OMAaCHO /s 3peHUsi, TeM 6oJiee YTO OTKPBITAsl UAaCTh HMeeT
HeocabJIeHHYI0 TTOBEPXHOCTHYIO SPKOCTb.

[Tpy yacTHOM 3aTMEHHH CJIelyeT OTMeYaTb BPeMsi IBYX
KOHTaKTOB. [lepBbIH KOHTAKT OTMeUaeTcsl MPH BCTYIIEHHH
Jlynsl Ha auck CosiHLA, a BTOPOW — B MOMEHT cxona JIyHbI.
Jnsi puKcauMd MOMEHTOB BPeMEHH MPUTONHB JI0ObIe
Hapy4yHble MeXaHWYeCKHEe HJH 3JEeKTPOHHBIE YaChl C
CeKyHIHOU cTpeskor (LuppamMu) UK ceKyHIoMep, a TaKxKe
yachl IM(POBBIX U BUAeoKamep. Hachl 10TKHBI ObITh ABaXKIbI
BBbIBEPEHBI 110 PaMOCHUTHAIAM TOYHOTO BPEMEHH HJTH 110 Yacam
TeJIeBUEHHUsI, ONIMH pa3 A0 HauyaJja 4acTHOTO 3aTMEHHs, a
BTOPO¥ pa3 mocJjie ero OKOHYaHus1. Paziure nokasaHui 4acos
OT MOMEHTOB TOYHOTO BpeMeHH 3aMUChIBAETCS B XKYpHAaJ
HaboneHui. [1py 3anMcH MOMEHTOB BpeMeHH, HeOOX0IUMO
TakKe yKasblBaTh IOTOJHbIE YCJI0BUA (TeMImepaTypy BO3ayxa,
CKOPOCTB BeTPa, 06JIaUHOCTh, 00IIIe€ COCTOSIHHE aTMOC(epHI
U T.IL.).

Image Scale of a Total Solar Eclipse at Various Focal Lengths

——1

TR EEE R RN
F. Espenak- 1995 fme

Hsobpascernue Coanya na 35-mm pomonaerke npu pasiuinolx
pokycuorx paccmosanusx (Fred Espenak)

dororpapupoBaTh 3aTMEHNE MOXKHO, IPUKPEIUB
(hoTokamepy B npsiMoM (poKyce TesecKona, T.e. YIaJHUB U3
TeJIecKona OKyJsip, U MPUJIAIUB Ha ero MecTo (hoToanmnapar
6e3 o6bexTHBa. Kak nmpu aToM OyaeT BBINVISAETh COJTHEUHBIN
(NyHHBIF) IUCK TPU PA3JMUYHBIX (POKYCHBIX PACCTOSTHUAX
00beKTHUBA TeJeCKOTa, T0Ka3aHo Ha pucyHke. s HABOAKH
Ha Pe3KOCTb JKeJslaTe/IbHO UCII0/Ib30BATh 3€pKaJbHble KaMephl.
['py6oe HaBegeHHUe TeslecKona ¢ KaMepol Ha CoJIHIEe IPOCTO
OCYIIEeCTBUTH 1O TeHU Tejeckona. OnuH HabJa0IaTeE b
lepKUT 32 OKYJIAPHBIM KOHLIOM TeJIeCKomna Gesibiid sKpaH (ucT
KapTOHa, IOKPBITBIH 6e/10# 6yMaroi), a BTOPO# MoBOpaYHBaeT
TyOyC Teseckomna U CJeIUT 3a ero TeHblo Ha skpaHe. Korna

Heboceod Ne3, 2007

Tesieckon OyneT HaBeneH Ha CoJIHIE, TeHb Ha SKpaHe CTaHeT
HavWMeHbIlIed U CHMMETPHUYHOH.

[Tocie atoro gmas 6GoJiee TOYHOrO HaBedeHHS
HUCTONb3YeTCsl UCKATEeNb, MPEIBAPUTENbHO TPUKPBITHIH
TEMHBIM CBETOMHUABTPOM. UTOOBI MOJYUHTH XOPOIIHE CHUMKH,
KaK Te, UTO M300pa’KeHbl BbIllle, HY’KHO MPOBECTH MPOGHOE
tdororpadupoBanue CoJHIIA 32 HECKOJIBKO THEH 10 3aTMEHH S,
4T0OBl ONMPENEJUTh ONTUMAJbHYI0 KCTO3ULHI CHEMKH.
OnTuManbHY BHIAEPXKKY U Auadparmy ajas Barmero
dboToanmapata UJAH HUPPOBOH KaMepbl MOXKHO TaKxke
OTpeNeNuTh 10 TabJuLe A5 Pa3JUUHON UYBCTBUTENbHOCTH
(oTomseHok (ypoBHS MaTpPHIbI), COCTABAEHHOH /151 ChbEMOK
COJIHEUHBIX 3aTMEHHUH.
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Tabiuya svidepicex u Ouappasm npi Coemxe COLHEeUHbLY 3amMeHLL
(Fred Espenak)

0GcmoAmebCiBa COAHBYHD2D
Jammenus 19 mapma 2007 20qa
B 2opogax Poccuu u CHI

B ra6aune naetcs Bpemsi (B uacax ¥ MHHYTax) MepBOTO H
MOCJ/Ie[HEr0 KOHTAKTOB 3aTMEHHS, a TaKKe MOMEHT MaKCHMaJ/IbHOH (a3bl 1
BeJqMuMHA (pasel. Bpems MmockoBcKoe!

IIyskT 1x max 2KH
AGakan 04:28 05:27 06:30
Arunckoe 04:41 05:40 06:42
Ananeipb 06:09 06:44 07:17
ApxaHresbck - 06:27 06:32
yObiBaloLHe (Gasbl IPU BOCXOJe
Actpaxanb - 05:56 05:59
yObiBaloLHe (Gasbl IPH BOCXOJe
Banrkok(A3z) 03:48 04:21 04:56
Bapuayn 04:24 05:23 06:24
Bepesuuku - 05:28 06:24
Buiick 04:23 05:22 06:24
Bupobumkan 05:08 05:56 06:46
BaarosereHck 04:58 05:52 06:47
Bowmo6eii(As) - 04:22 05:07
Bparck 04:37 05:38 06:41
BnagusocTok 05:03 05:47 06:31
Bopkyra - 05:43 06:41

Pasza
0,76
0,54
0,17
0,09

0,06




Barka

ropa OropreH
Topro-Anraiick
Jlenu

Jynunka

IIyHKT
Exarepun6ypr
MaxeBck

HpkyTtck
Houikap-Ousa

Ka6ys(As)
Kazanb

Kemeposo
Kuposckuit

Komcomonbek-Ha-AMype
Komom60

Kpacnosipck

Kyneivkap

Kypran

Kbizprn
Marunurtoropck
Marapnan
Ha6epexnbie YemHbl

Hapbsan-Map
Hepiourpu
HuxHeBapToBCK
Huxuuit Hosropon

Hukonaesck-Ha-Amype
Huxnnit Tarun
HoBocubupck
HoBokysneux

Hom(CAm)
Hopuabek
Omck
Openbypr

Opck

[Tanana
ITeBex
Teknn
[Tensa

ITepmb
ITerponaBmoBcK-
Kamuarckuit
Panryn

Poccust Cpennsis
C KawmbimmHka

Canexapn
Camapa

CaMapkaHp
Caparos

CapaHck

CepoB
Cypryr
CBIKTBIBKAp

Tukcu
Tomek
TombsiTTH

Typa
Tiomenb
Ynau-Yns
Ynan-batop
Y IbSTHOBCK

Yerb-OpabiHCeKui
Yerb-Mnnmek
Ypa

Yxra

Yanen

XabapoBcK
XaHTbl-MaHcuick
Xanoii(As)
UenssbuHCK
YeboKcapbl

Yura
10xHo0-Caxanunek
SAxyTek

05:50 06:22
y6biBatolire Gasbl MPU BOCXOJ1e

- 05:33 06:30
04:22 05:21 06:23
- 04:36 05:30
04:54 05:52 06:51
1x max 2KH
05:24 06:21
05:36 06:19
yébIBa}()LuMe (hasbl pu Bocxoze
04:33 05:33 06:37
05:57 06:18
y6bIBa}0LLme (asel mpu Bocxoze
04:45 05:40
05:52 06:16
yObIBalol1e a3kl MPH BOCX0j1e
04:29 05:27 06:29
05:55 05:58
yObiBatolire Gasbl MPU BOCXOJ1e
05:17 06:03 06:50
- 04:07 04:30
04:32 05:32 06:35
05:30 06:23
yéblsa}()ume (hasbl npH Bocxoze
05:21 06:19
04.25 05:25 06:29
- 05:17 06:14
05:41 06:25 07:08
- 05:39 06:17
yObIBalollKe (hasbl IPH BOCXOJ1e
- 05:43 06:39
05:01 05:58 06:56
04:37 05:34 06:34
06:13 06:17
yObiBatolire (Gasbl MPH BOCXOJEe
05:25 06:10 06:56
- 05:25 06:22
04:27 05:25 06:27
04:26 05:25 06:27
06:26 06:51 07:16
04:55 05:53 06:52
04:26 05:22 06:22
05:28 06:10
yéblsa}()ume (hasbl pH Bocxoze
05:14 06:09
yObIBalol1e a3kl IPH BOCXOJ1e
05:58 06:33 07:08
05:52 06:37 07:21
04:27 05:22 06:20
06:08 06:11
y6bIBa}0LLme (asel mpu Bocxoze
05:26 06:22
06:16 06:30 06:45
03:43 04:23 05:07
- 05:22 06:19
05:38 06:14
yObIBalolLle (hasbl MPH BOCXOJ1e
04:46 05:42 06:40
05:47 06:12
y6bIBa}0LLme (asel mpu Bocxoze
04:53 05:49
06:04 06:08
yéblsaloume (a3l pu Bocxoze
06:08 06:13
yObIBalolLle a3kl MPH BOCXOJ1e
- 05:29 06:26
04:37 05:34 06:33
05:46 06:27
yObIBalol1e a3kl IPH BOCXOJ1e
05:18 06:15 07:11
04:30 05:29 06:31
05:51 06:12
yObIBalolL1e (hasbl MPH BOCXOJ1e
04:51 05:50 06:52
- 05:25 06:23
04:35 05:35 06:39
04:28 05:28 06:31
05:55 06:14
yObIBalol1e (hasbl MPH BOCXOJ1e
04:34 05:35 06:38
04:41 05:42 06:45
05:24 06:15
yO6biBatoLMe (pasbl IPH BOCXOLEe
- 05:36 06:31
06:17 06:48 07:19
05:12 05:59 06:45
04:36 05:32 06:31
03:53 04:37 05:22
- 05:21 06:18
05:59 06:17
yémsamume (asbl npu Bocxoze
04:41 05:41 06:43
05:35 06:06 06:37
05:12 06:08 07:05

0,56

0,87
0,78
0,57
0,79

®Pasza
0,87
0,75

0,65
0,37

0,67
0,44

0,80
0,05

0,24
0,09
0,76
0,86

0,86
0,73
0,86
0,25
0,66

0,86
0,48
0,84
0,08

0,24
0,87
0,81
0,78

0,10
0,78
0,84
0,72

0,84

0,15
0,32
0,39
0,06

0,87

0,02
0,25
0,87
0,62

0,85
0,43

0,74
0,08

0,10

0,87
0,85
0,73

0,58
0,80
0,39

0,73
0,86
0,62
0,59
0,33

0,65
0,69
0,84

0,87
0,15
0,23
0,86
0,25
0,86
0,32

0,56
0,10
0,48
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Kapma coaneunoeo sammenusn 19 mapma 2007 eoda (Fred Espenak).

Bpems na kapme ykasaro ecemuproe

Kapma coaneunoeo sammenus 19 mapma 2007 20da (AK 4.06,
Kysneuos A.B.)

flcHoro He6a M ycrnelHbIX Ha0JMI0eHUH!

Anekcanap Kosaosckuit
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CAPOCHbBIW rEHE3UC CONHEYHbIX 3ATMEHWIA

Kaxknoe cosHeuHoe 1 TyHHOE 3aTMeHHe HeU36eKHO
MOBTOPSIETCS TIPU COBIAJIEHUH ABYX BEJHUHH: JYHHOTO
CHHOJMYECKOro Mecsiiia (BpeMst MexK /1y IBYMst HOBOJTYHUSIMH
WJIH TIOJIHOJTYHUSIMK), U JIYHHOTO JPAKOHUYECKOTO Mecsila
(mepuon Bosepaiuenus JIyHbl K yaay). Takux nepropos
CYILLeCTBYeT HeCKOJIbKO, HanboJsee u3Becten Capoc, 1n3-3a
TOTO, YTO B HEM KPOME 3THX IBYX BEJHYMH COBMAMAIOT eIlé
IBe: JIyHHBIH aHOMaJHUCTHYecKMH Mecsn (mepuon
BO3BpalleHust JIyHbI K IePUrel0) U COMHEUHbIH rol. A 3HAaUUT
3aTMeHHe IPOMCXOIUT TPUMEPHO B TO 2K€ BpeMsi rofia, U popma
KPUBOH JIYHHOH TEHH WJIH MOJYTEHH Ha 3eMJ/Ie U3MeHSeT s
MaJsio. BoT ocHOBHEIE cooTHOIIeHHUs B Capoce:

CuHoanyeckuin 29,5305882 | *223 = | p°=0,00°
mecsL (aHn) 6585,3212
OpakoHuueckuin | 27,212220 *242 = | g°=-0477°
mecsl 6585,3572

AHOManuctuye 27,554550 *239 = | n°=-2.827°
CKUn mecsL, 6585,5374

Tponuyeckuii 365,242199 | *18 = n°=+10,85°
rog 6574, 3596

Wrak, uepes 223 cunonuueckux mecsiua (18 et 10-11
nueit) Jlyna npunét B coequnenve ¢ CoJiHIEM PUMEPHO Ha
7,74acanos:xe; IpU 3TOM €€ pacCTOSIHHE OT y3/1a yMEHbLINUTCS
(nmu yBesmumtes, ecan Jlyna ciesa ot yana) Ha 0,477°;
paccTosiHue OT repurest OpOUTHI yMeHbIIUTCS Ha 2,824°. W3-
32 HeGOJIBILIOTO U3MEHEHH S IBYX [OC/I€THUX BEJTMUHH MOMEHT
HACTYIIeHHsI CU3UTUHU (HOBOJIYHUS UJTH TIOJHOMYHHS1) Gy et
OJIM30K K cpeHeMy (a 0ObIYHO CU3UTHsS MOXKET OTKJIOHAThCST
OT cpefHed Ha BeqmuuHy 10 14 yacos). [TosToMy 3aTMeHMe
TIOUTH TIOBTOPHUTCS: (DOpMa KPUBOH JIYHHOH TEHH Ha 3eMiie
MOYTH He U3MEHHTCS, TpaBaa cMecTuTcsiHa 7,7 * 15°=115,6°
K 3amany.

Yepes 3 Capoca (19 756 nueii) nsébirox B 1 /3 cyTok
CJIOXKUTCS [0 LIeJI0T0, U TeHb JIyHBI TPOGEKUT CHOBA 10 TEM
JKe paliloHaM 3eMJIH, NpaBJia M3-3a ylaleHust OT ya/a Ha 1,5°
y’Ke 4yTb 10)KHee MsU ceBepHee. Jla 1 mata 3aTMeHHs
CMECTHTCS] Ha MecCsLl [I0 BpeMeHaM Toja, U3-3a 4ero U cama
(bopMa KpUBOH IBUKEHHSI TEHU M0 3eMJle HAYHET MJIaBHO
MEHSTbCS.

Bcero “sdgexruBHas” 30Ha, B KOTOPOH MOTYT
MPOHCXOIUTh COJTHEUHBIE 3aTMEHHS1, COCTABJIsIeT 10 36° 0KOJIO
JIYHHOTO y3J1a, 3HauuT 1 Capoc MoKeT moBTopuTes 36 /0,476
= 75 pas, Ha 1eJsie 3Ta upa MoxeT MeHsThes oT 70 1o 80.
[Ipu sTom natbl 3atMeHnE cmectsrest Ha 700 - 800 muedt no
JaTaM rofia, TO eCTh /IBa pas3a MPOHAYTCS MO BCeM BpeMeHaM
rozpa! [Ipu stom 3aTmenusi onHoro Capoca y»Ke HaCTOJBKO
OyoyT OTaAMYaTbCS OPYT OT APYra, 4to “ysHaTh’ uX 0e3
CTeNHua bHOrO HCCAeNOBaHUS OyIeT HEBO3MOXKHO!
Paccrosiiue JIyHbl OT niepuresi uamMmeHuTcs Ha 2,824° * 75 =
211° (1) 1o ectb B 060M Capoce 0653aTeIbHO OYAYT U
TIOJTHBIE, ¥ KOJIbIIeBBIe 3aTMeHus1! B HekoTopom cMeicsie Capoc
nofo6eH ue0BEKYy: U3MeHeHHSs 3a TOf Ha HEM TOUTH He
3aMeTHbI, y3HaThb 3HAKOMOTo, KoToporo He Buzea 20 Jer -
npobJsema.

B xayecTBe nprMepa MOCMOTPHM IreHE3HC 3aTMEHHUS 3
okTs16pst 2005 roza, yacTHele (ha3bl KOTOPOro OYIYT BUIHEI B
eBporneickor uacti Poccun. [1epBoe 3atmenwue storo Capoca
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npousouio 23 uionst 1248 rona (Bo BpeMeHa MOHTO/ILCKOTO
wra!) B Buze yacTHOro 3atMenwus ¢ hasoin 0,03 B Tuxom okeane
Hefaneko oT 6eperoB AHTapKTHABL. 3aTMeHHe 3 OKTAOPS
HBIHELIHero rofa oyzet yxe 43-um B a3tom Capoce (Capoc -
MPOMeXXyTOK BpeMeHH B 6585,32 cyTOK, M0 UCTEYEHUIO
KOTOPOr0 3aTMEHHMS [IOBTOPSIOTCS). BOT €ro moJHbi# CUCoK:

1 23 HUwonp 1248  00:55 Yacrroe(l0) 0.03
2  4Vions 1266  08:25 YacrtHoe(l0) 0.16
3 l4Uwoab 1284  15:56 Yacrroe(l0) 0.29
4 25 Uwabp 1302  23:31 Yacrroe(l0) 0.42
5 5ABr 1320 07:10 YactHoe(I0) 0.54
6 16Asr 1338 14:54 Yacrroe(l0) 0.65
7 26ABr 1356  22:43 Yacrroe(l0) 0.75
8§ 7Cenr 1374 06:40 YactHoe(I0) 0.83
9 17Cent 1392 14:44 Yacrroe(I0) 0.91
10 28Cen 1410 22:54 Yacrroe(l0) 0.97
11 90kt 1428  07:12 nosHoe KacatesasHoe! (FO)
12 200xr 1446 15:38 [TonHoe(1O)

13 300kt 1464 23:09 [MonHoe(1O)

14 11Hoa 1482 07:46 [Moanoe(10)

15 21 Hos 1500  16:27 [TosHoe(1O)

16 3 Jlex 1518 01:13 [Tosnoe(IO)

17 13 ek 1536  09:58 [Moanoe(IO)

18 24 lex 1554 18:44 [Tosro0e(I0)

19 44uB 1573  03:28 [MonHoe(1O)

20 254uB 1591 12:09 K-TToanoe(IO)

21 4 des 1609  20:44 K-TTosanoe(IO)

22 16 des 1627 05:14 K-TTonnoe(IO)

23 26 dep 1645 13:36 K-TTosanoe(IO)

24 9 Mapr 1663 21:50  K-Tlommoe(1O)

25 20Map 1681  05:54  K-Tlosmoe(1O)

26 31 Map 1699 14:50  K-Ilosnoe(tO)

27 1l Anmp 1717 22:36  K-Tlommoe(1O)

28 23Amp 1735 06:13  K-Tlosmoe(1O)

29 3Main 1753  13:41 K-TTosnoe(IO)

30 14Main 1771  21:02 K-TToanoe(IO)

31 25Main 1789  04:14 K-TTonnoe(IO)

32 6Wous 1807 11:21 K-TToanoe(IO)

33 16Mwon 1825 18:21 K-TTosiHoe(IO)

34 28Uwon 1843 01:19 K-TToanoe(IO)

35 8Uwomp 1861  08:12 Kouabuesoe (L)
36 19Uwoa 1879  15:05 Kousbiesoe (11)
37 29Uwoa 1897  21:58 Kousbuesoe (11)
38 11 Asr 1915 04:53 Kouabuesoe (L)
39 21 Asr 1933 11:50 Kousbiesoe (11)
40 1Cenr 1951 18:52 Kousbuesoe (11)
41 12Cen 1969  01:59 Koabiesoe (11)
42 23Cen 1987 09:12 Kousbuesoe (11)
43 3 Okt 2005  16:32 Koabuesoe (C)
44 14 0xr 2023  23:59 Kouuesoe (C)
45 250kt 2041 07:34 Koabuesoe (C)
46 5Hosa 2059  14:15 Koabuesoe (C)
47 15Hoa 2077  22:05 Kousbuesoe (C)
48 27 Hoa 2095  05:59 Koabuesoe (C)
49 8 Jlek 2113 13:59 Kousbuesoe (C)
50 19 lex 2131  22:02 Kounbuesoe (C)

51 30 ek 2149 06:06 Kousbuesoe (C)
52 104us 2168  14:12 Kousbuesoe (C)
53 204us 2186  22:16 Konbuesoe (C)
54 2des 2204 06:17 Koabuesoe (C)
55 12des 2222  14:14 Koabuesoe (C)
56 23 des 2240 22:04 Koubuesoe (C)
57 6 Mapr 2258 05:47  Koabuesoe (C)
58 16 Map 2276  13:22 Kousbuesoe (C)
59 27 Map 2294 21:49  Koubuesoe (C)
60 8Amp 2312 05:06  Kombuesoe (C)

61 19Anmp 2330 12:14  Kombuesoe (C)
62 29Anmp 2348 19:13  Koabuesoe (C)
63 11 Mait 2366 02:04 Koabuesoe (C)
64 21 Main 2384  08:47 Koabuesoe (C)




65 1MUoup 2402 15:24 Yacruoe(C) 0.88
66 11Hwon 2420 21:56 Yactroe(C) 0.75
67 23Uon 2438  04:24 Yacruoe(C) 0.61
68 3 Womp 2456  10:50 Yactuoe(C) 0.46
69 14Uwon 2474 17:16 Yacrroe(C) 0.32
70 24 Uwoa 2492  23:42 Yactuoe(C) 0.17
71 6 Asr 2510  06:11 Yacrroe(C) 0.03

Kax BunmHO, cepuris LeHTpaNbHbIX 3aTMEHHH Ha9aach
TMIOJIHBIM KacaTesbHbIM 3aTMeHHeM 9 okTsabps 1428 rona, ¢
25 siuBapst 1591 r. 3aTMeHHUs CTa/H TOJTHO - KOJIbLIEBBIMHU, a
¢ 8 utonsg 1861 - xosbueBbiMU. 3akoHunTCs 3TOT Capoc
TOJIbKO B 2510 01y, YaCTHBIM 3aTMEHHEM C HUUTOXKHO MaJIol
(hazol, BuauMoH B ['peHsanauu u ceBepo-BocToke KaHael.
Ha nprBomumoil KapTe MoKa3aHbl MOJIOCH IeHTPATbHOU
JIMHUY 3aTMeHuH 3Toro Capoca uepes 3 mepuoja.

LMKJ MOXKeT He Oostee 4-5 pa3. PaccTosiHue ot nepurest JIyHbl
U3MeHsieTcsl Ha 53°, TaK 4TO B KaKoe BpeMsi TPOU30HIET
3aTMeHMe CJIeTyIOLIEero MK/, TPOCTO TaK He NPeICKaKelllb.
CoBnazenue o Bpemeru 3atmenui 4 mast 1985 u 2004 ronos
- IeJ10 carydaiHoe. Tak uTo moJib3oBaThest LMKA0M MeToHa B
IPEBHOCTH MPAKTHUECKHU OBIIO CI0XKHO.

Emmé omuH LUK/ TOBTOPSIEMOCTH 3aTMEHHH - HHEKC,
10571.95 nueii (29 siet 6e3 20 nHeil). 3aTMEHUS IPOMCXOSIT
TOIIepPeMEHHO TO y BOCXOJISILIErO Y3/, TO Y HUCXO/SLIETO.
3a npouHou uHekc JlyHa otnansercs ot yana Ha 0.08°, Tak
YTO MHEKC 3HAUMTEJIbHO 60J1ee “INOMT0XKUBYIIHH ™ LIHUKJ, 4eM
Capoc. Ho 3akoHOMepHOCTY B TOBTOPSIEMOCTH 3aTMEHHH 110
BpPeMeHH HeT: MOXKHO TOJIbKO YKa3aTb ATy C MOTPELIHOCTHIO
B 14 yacos.
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KoneuHo, 18-71e THUI e prOA TOBTOPSIEMOCTH BPSIL JIX
UMeeT MpaKTHUeCKoe 3HaYeHHe - CJAHIIKOM OOJIbIIOH 3TO
MEepHUoJ B XKU3HU dejioBeka. M Bcé ke MHe, Hampumep,
yIaJI0Ch YBUIETH OJTHO ¥ TO YK€ 3aTMeHHe IBax bl 1 1 aBrycra
1999 rona s HabGuaoman MOBTOpPeHHWEe HAOJIONEHHOTO
3atmenus 31 urosns 1981 rona, a 31 urons 2000 rona -
MOBTOPEHUE TOr0 K€ 3aTMeHHs B IUKJIe MeToHa.
YIUBUTEbHBIM 06pa3oM yHaaoCh YBHUIETh MOBTOPEHHE B
uvksie Metona (19 ner) synsoro satmenus 4-5 mas 1985
roza v 4-5 mast 2004 ropa, 06a OCTaBUBIIINE HEU3TIAAUMble
BI€YaTJIeHHs], B OCHOBHOM, U3-3a UI€aJbHO SICHOH MOTO/IBI.

B szaknawouenuun pobaBiioo, UYTO MOL0OHOE
UccJieJoBaHue I0O0T0 3aTMEHHST B CapOCe MOXKHO ITPOBECTH
¢ momotibio Moei mporpammer AK 4.06

YrnomsaHyTbH UMKI MeToHa comepxut 235
CUHOAMYECKUX MecsileB - 6939.6883 nus, ato 19 jet ¢
TogHOCTBIO Mo 1 mHs. Ho 3a Kaxmpii muka JlyHa ynanseTcs
OT y3sa Ha 7.569°, ¥ TakuM 00pa3oM, CyLIeCTBOBATb ITOT

Taxum o6pasom, kKpome Capoca, IPyTHX LIMKJIOB, B
KOTOPBIX OBl BCe Opyrue 3HauUeHHUs TaK yLadHO
COBManasu, HeT. Bpemsi oT BpeMeHH, U3-3a OTCTYI/IEHUS
JIYHHOTO y3J1a, ouH U3 CapocoB 3aKaHUMBAETCS; HO eIlE 10
ero “KOHUMHBI HAaYWHAETCs APYTOH, C/IeAYIOLIMH 33 JaHHBIM
B O4yepegHOe HOBOJYHHE MM TNoJaHONyHHe. MHorma
TPOUCXOJIST 2 COJTHEYHBIX 3aTMEHHSI B TEUEHUH MeCsI1Ia, BCera
yacTHble ¢ HeGOJbIIOH (ha30i: MepBOe U3 HUX - BCeraa
ymupatotui Capoc, clieaytoliiee - TOJbKO “HapoaUBIIHHCS .
JI1sl IYHHBIX 3aTMEHHH TO XKe caMoe, HO pedb OyleT WATH
TOJIBKO O TIOJIyTeHEBbIX 3aTMEHHUSIX ¢ HeOOJbIION (ha3ol, He
3aMeTHOH T/1a3y. B Bune mprmepa MOKHO NPUBECTH Tapy
cosHeYHbIX 3aTMeHHH 13 mionst u 11 aBrycra 2018 rona:
TNiepBOe U3 HUX - 3aKaHuMBarolmics Capoc, “KUTh” KOTOPOMY
0CTaJI0Ch TOJIBKO 2 LIMKJIa; BTOpoe - MoJiofok Capoc, Bcero 6-
oe 3aTMeHHe B LMKJIe, Hauasiiemcs 18 uons 1928 roxa.

Anekcanap Kysneuos, r. Huxuaui Tarua
kuznezowaw@yandex.ru
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WCCNEAOBAHWUSA NEPUOAA CLASSICAL CEPHEID RT AUR

ABSTRACT. B cTatbe nprBeIeHbl HTOTH HCCAEI0BAHHS [IEPUOAA
RT Aur 3a 93 roga. ABTOpaMu ompe/ie/ieHbl HOBbIE 3JIeMEHTBl HU3MeHeHH ST
6necka RT Aur:

J.D.max = 2447890,265 + 3.7283116 « E
KEY WORDS: Star: classical Cepheid RT Aur.

B craTbe M3/102KeHbl HTOMH HCCIEI0BAHUN H3MEeHEHHUS TeprHoa
kosiebanui 6aecka RT Aur 1985 - 2005 r.r. o QaHHBIM BH3YaJbHbBIX
HaOJl0fleHHH U u3MepeHH# Ha HeratuBax Photocollection in Minsk
(MPPLF). B pa6oTe ucMoJ/Ib30BaIiCh TakxkKe C J06E3HOT0 paspeleHus
Buranus [lerposnua ['opanckoro (GAISh, Rossiya, Moskow) psiI 310X
makcumymoB RT Aur, nosrydennsiit B XX BeKe MHOTHMH acTPOHOMaMH-
npodeccroHalaMH.

B paGoTe nmpuHsIH ydyacTHe JIOOUTENH aCTPOHOMUH group
“Betelgeuse” MBan M. Cepre#1, Baranumup B. Hlyxun, Attila Kosa-Kiss,
Banepuit [I. 'puropenxo, Aunpeit fO. [TorocsHu, Anexceit C. Kocuneku#,
Haranbs A. Hapkesnu, Banentuna I'. Tamenno, Bsiuecnias T. Mamenos,
Hrops B. Knouko, Ivan S. Bryukhanov, IOpu#i B. Crpurensckui, VBan
E. Kyumap, Anexceit M. I'aun, Poman A. I'padosckuil, Annpeit C.
Cementora, Urops M. Basiok.

Jl1st uccaeOBaHUE HCIIOJb30BAHbl 3J€MEHTHl U3MEeHEeHUs
6necka RT Aur (General Catalogue of variable stars (37):

J.D.max = 2442361.155 + 3.728115 « E
Huxe npencrasienbl ABa Bb60pouHbX (HO He JydlInX)

rpaduka M3MeHeHHUs O/eckKa 3Be3/bl, MOJNYyUYeHHBIX NPHU BU3YyaJ/bHbIX
Hab/I0leHHAX | MIPH U3MepeHusx Ha potoneratusax (fig. 1, fig. 2).
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Tenepe npusenem rpagpuk O - C, Tabauiy U BbIBOIbI HALIHX
UCCJeI0BaHUH, Te HCI0Jb30BaHbl TaKKe AaHHble KaprtoTeku [AMIII
(fig. 3).

[Tpu uccienoBanusx nepuoga RT Aur ncnosbzoBanocs 99 smox
MaKCHMYMOB, NOJYYeHHBIX U3 HAO/II0JeHUH HAMU U MHOCTPAHHBIMU
aBTODAMH.
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Ipagux O - C naHHOH 3Be31bl TOBOPUT O CKAaYKOOOPA3HBIX
U3MeHEeHHsX Nepuosa 3Be3isl. HeMHoro Gosee paHHHe He3aBHCHMble
Ha0J110/1eHH s HeMeLIKHX aCTPOHOMOB MOATBEPANIH HALIK NPeN0N0KEeHNS
o ToMm, 4To ¢ MoMeHTa OoTKpeitus RT Aur mpomsaum 3 peskux
CKauK0o0Opa3HbIX M3MEeHEeHUs NepHoja, a TakKe KakK y Hac Tak U Y
HeMelKHX aCTPOHOMOB Hal0J/I0al0TCs MHOTAA pe3KHe OTKJIOHEeHHS
Ha6JI0laeMbIX MAaKCUMYMOB 0T pac4éTHbIX 3HaueHnH O-C. 10 BO3MOKHO
FOBOPHUT O TOM UTO B 3Be3Je NPOUCXOAAT KaKHe-TO HeOPAHHAPHBIE
XUMHUeCKHe WU (pu3uyecKue Mpolecchl, YTO KpakHe peiko AJs 3BE3[
TaKOTI'0 THIIA IePEeMEHHOCTH.

W3 maccuBa na6mopenur RT Aur B group “Betelgeuse” 1985 -
2005 r.r. ¢ yuétom makcumymoB RT Aur s kaproreku AW onpeneneHs!
HOBBIE 3/IeMeHTbl H3MeHeHus Oitecka RT Aur:

J.D.max = 2447890,265 + 3.7283116 - E,

rie M- m=0.3 p. Hizke npezncTaBiieHsl 1Ba rpauka H3MeHeHHS
6/1ecKa 3Be3/Ibl, MOJyYeHHbIX PH BU3yabHbIX Habmoaenusx (fig. 4 - Bce
Habmogenust 1985 - 2005 r.r.;

fig. 5 - nabmonenus 2005 roga, BHIMOMHEHHBIe AHIpeeM
Cemenoroli (Kasaxcran) u Urope Bamokom (Besapycn).
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Baaropapum 3a nomous B pa6ore Buranusa Ilerposuua
Topanckoro, Hukonas Hukonaesnua Camycs, Banentuna ['puropeesuua
Kapernnkosa 1 nepesoguuka Tanto Ilysesuu.

Anekcei C. Kocunckui, Baneuruna I'. Tameao,
Hean E. Kymmap, Ivan S. Bryukhanov,
Anppein C. CemeHniora, Urops U. Banok

Amateur group of variable stars observers “Betelgeuse”, the
Republic Center of Technical Creativity of Pupils,

220023, Belarus, Minsk, Makaionak str., 12.

E-mail: betelgeize_astro@mail.ru.



3BE3Abl BECEHHEIO HEBA

Bom u custom Hao namu ceemuna secenneeo Heba —
Tonybosamas Cnuka, aumaproli Apkmyp...
Cupuyc ckpoiacs. Ha sanade — Kacmop, Kaneaaa.
SumHue 38e30vlL yxodam - HO cHosa 8301dym!

Ja, amo npasda — 3umoii bviau sapue co38e30b5.

Cemb apuaiimiux ceemun cosepuiari no Heby ceotl nymo.
Ho u ceiiuac mHe HucKoabKO He meHbLLe

Xouemcs scmamo y OKHA U HQ HEOO B32ASAHYMb.

(us parHezo meopuecmsa agmopa — 14-15 aem)

Cossesdue JIvsa 6 36ezdrom amaace Sna esenrus

Cepenuna anpesis. Oxoso 22-23 4acoB. FIMEHHO 3TOT MOMEHT, 110
TpaJULIHH1, pacCMaTPUBAETCS KaK STANOHHBIH /151 HAOJMIOeHUS CO3BE3IHH,
KOTOPBIE TPUHSATO HAa3bIBATh BeCeHHUMHU. Ho CTOUT 3aMeTHTh, UTO 3TO BCe-
TaK{ YCJIOBHBIH MOMeHT. Ty e KapTHHY MOXHO HaOJIOAATh U AOJITHMH
3UMHMMH HOuaMu (B BTOPOH MOJIOBUHE HOUM), U B KOHIIE BECHBI M HaUae
nera (panaum Beyepom). Ho peub miaer MMeHHO 06 3TOH KapTHHe — C
YUETOM MOJIOKEHHs co3Be3nus JIbBa BOIM3K HeGeCHOr0 MepUaAHaHa, Hall
TOYKOH tora. A ec/iM 4yTb CMSATYUTb YCJOBHS M B3STb 3a OCHOBY
ofHOBpeMeHHY BuUauMocThb JIbBa, [leBbl W Bosomaca k koHLY
acTpOHOMHUeCKUX cymepek (KOTaa He BUHbBI CaMble CJabble 3BE3/bl) Y
BOCTOUYHOTO HJIK 3aMaIHOr0 TOPU30HTA - TO BpeMsl HaOMI0IeHUST BECEHHUX
CO3Be3/IMH OXBATUT ellle OoJjiee JOJNTHHA NMPOMENKYTOK BPEMEHH — C
cepelnHbl HOSIGPS 10 cepenrHbl Hiosisi. (OroBOPIOCH, UTO UMEeTCS B BULY
mupota MocKBEI).

Hrak, BeceHHMe 3Be3bl... Kakue oHu?

[Tpexxne Bcero — mocJse (peepUYECKOro 3pesuila 3UMHUX
CO3Be3IMH Bac MOPAa3UT TeMHOTAa BeceHHero Heba. SpKuUX 3Be3n W
3aMeTHBIX CO3Be3IMH Ha HeM 3HAUUTeJ/IbHO MeHblile. Ec/ii 3MMOH 10KHY 10
yacTh Hea yKpallaau ceMb sipualllinX 3Be3fl, TO celuac X BCEro TPH.

...I'1aBHOe 1 Hanbosee MPUMETHOE CO3Be3/IHe BeCeHHero Heba —
JleB. OHO HaxXOQUTCS K BOCTOKY OT CO3Be3[qusi DM3HELOB U K 10Ty OT
Bonburoft MenBenuus! (4To6bI HAHTH €0, BEIUTE CBOH B3MVISL OT «THUILA»
Kogmia B cTopoHy, mpoTHBOMON0XKHY0 [los1spHO# 3Be3Me),

®dopma 3TOro cO3Be3/AMs He OCTaBJsieT HUKAKUX COMHEHHUH B
BEPHOCTH €ro Ha3BaHHsl. IBCTBEHHO BUIEH B HEH CUJIYIT JieXKallero uaps
3Beped C ropao MOAHATOH rosoBod. [lo Tpaauumu, cuuTaercs, 4To 3TO
JieB, youTeli ['epaksioM npu coBeplleHUH OAHOTO U3 oABUroB. Ho Takas
TpPaKTOBKA Ha3BaHHUs, KaK U MOUTH BCce MU(OJOrHUecKne 00bsICHEHHS,
BTOpHYHA.

6 JIeBa — Peryu, Ota 6enas 3Be3na ceetut B 140 pas sipue CostHua
u B 6 pa3 sipue Cupuyca. Ho us-3a roro, uto Haxonutcst oH B 10 pas gasblie
sipuakiled 3Be3/bl Hallero He6a, To U GJeck ero — Bcero juiib 1™, 3. Tem
He MeHee, Peryiy ynasnoch nonactb B ABaALATKY sipyaklIMX 3Be3] Heba,
3aHsIB TaM, OJHAKO, [TOCJIeIHee MeCTO.

Y Peryna umelotcs aBa CNyTHHKA, OYeHb HEMOXOXKHUX Kak Ha
CBOETo IPKOT0 KOMIIaHbOHA, TaK U APYT Ha Apyra. OnHa U3 HUX, 3Be3/10UKa
7m 6 — oueHb I0OX0Ka 110 CBOUM XapakTepuctukam Ha CousHue. [pyras,
yel GJiecK olleHHBaeTcs B 13 ™ — GeJibli KapJHK...

Tpu coBepIIeHHO Pa3HBIX cBeTHJA. UTO CBEJIO HX BMECTE?..

HNuTepecHON 0COOEHHOCTHIO 3TOW 3Be3/bl SBJSETCS ee
pacrnoJsio’KeHue MOUTH TOYHO Ha JHMHUM SKJIWNTHKU. Besencteue satoro
WHOTZIAa MOXKHO Hab/o1aTh cepruu nmokpeituil Peryita JlyHon.

Kpowme Toro — Pery.1 uHTepeceH ellle U NPOUCXOXKAEHHEM CBOETO
HasBaHus. B nepeBojie ¢ 1aTHHCKOTO OHO 03Hauaet «LlapcTBenHblil» (0T
«perymoc» - tapek). Kazanock 651, 3T0 HampsIMyIo CBSI3aHO C CO3BE3HEM,
B KOTOPOM HaXOAMTCS 9Ta 3Be3/ia: Bellb JieB — Lapb 3Bepeit. Henapowm xe
OHa pacroJioxKeHa Ha MecTe cepjua rurantckoro 3seps! Ho Ha nese Bce
HHTEepecHee.

HauHew ¢ Toro, uTo Ha3BaHHUS C TOXOXKHUM CMBICJIOM €CTb B IPYTHX
s3blkaX. «LlapcTBeHHON» 3Ty 3Be3/y BeJHYa/IM U B apabCKOM MHpe.
Hanpumep, bupyHn HaseBan ee «Manuku» — 4TO TOXKe 3HAYHUT
«lapctBeHHasi». ToT ke CMBICJ MMeeT W Trpeueckoe Ha3BaHHUe
«Bacunuckoc», kotTopeiM emie paHblie uMeHoBasa Peryn Knasaui
[Tronemeit. dTo Ha3BaHKe 3Be3/bl IBHO IPeBHEE HMEHOBAHHS €€ 110 MeCTy
B coaBe3auu «Cepauem JIpBa».

U, nakonel, MMeHHO OT Ha3BaHMA 3Be3/bl Peryi, Kak cyuraior
(bHII0JIOTH, TPOU3OLLIO CJI0BO «PEryIHPoBaTh»! DTO yKasbiBaeT Ha 0CO0YIO
ee BaXKHOCTb /11 ApeBHUX. CunTaercs, uto Perys 6bl1 o1HUM U3 YeThIpex
«LlAPCTBEHHBbIX CTpakei» Heba. DTo ObIM 3Be3[bl, KOTOPble Ha 3ape
YeJI0BeUeCKOH UCTOPUH 0003HAaUaH YeTblpe BaXKHbIX TOYKH BHAHUMOTO
nytu CoJiHIA: TOUKY BeceHHero paBHoneHCTBHs (Asnbre6apan), Touky
netHero connuectossnus (Perys), Touky oceHHero paBHOJAEHCTBHS
(Anrapec), u Touky suMHero coaHuectossHus (Domanabrayr).
«llapcTBeHHbIe 3Be3/bl» JEMHIH IKIUITHKY, & 3HAUUT, ¥ TOJl, HA YeThIpe
paBHBIX OTpe3Ka. VIMEHHO 110 HUM BeJsii CUeT BpeMeHaM roia. A 3HauuT,
MOXKHO CKa3aTb, UTO OHH «PEryJHpOBa/Ni» BeChb XOM 3eMJe/leIbueCKUX
pa6ort... bblio 3T0 0KOJIO 5 ThiCAY JeT Hazan. KoHneuHo, 3a mporeniiee
BpeMsl U3-3a MpeLecCHH TOYKH PABHOAEHCTBUH U COJIHLECTOSIHUH YL
NaleKo OT 3THUX 3Be3l. Temepb BOJIM3M TOUKH JIETHETO COJIHIECTOSHHUS
HaXo#UTCs ckopee AsibieGapaH, oceHHee PaBHOAEHCTBHE MpelBellaeT
Peryus, suMHee cosnHuecTossHHMe — AHTapec, a BOJIM3U BeCEHHEro
paBHoneHcTBHUsl CosHlle moaxonuT K Pomasnbrayry. Bech ke LMK
npeteccud paBet 25800 rogaM, Tax UTO BO3BPAIIEHUS TOUEK SKIUITHKA
K UCXOJHBIM MECTaM KAaTh ellle OUeHb J0JITO...

3amannee (7. e. npasee) JIbBa HaxoauTCcs cospesaue Pak.
Hzobpaxaer oHO, coryiacHO MH(OJIOTHH, pPaKa, yKycusliero ['epaksia Bo
BpeMsi ero cpakenus ¢ [uapoi (KoTopast ToKe HaXONUTCS HETMOAAJIEKY ).
B aTOM HesipKOM 301MaKa/IbHOM CO3BE31H HAXOAUTCSI KPACHBOE 3BE3IHOE
ckorsenue fcau (M44). 3pe3gnas «KOPMYILKa» pPaclosioKeHa MexXay
IByMs 3Be3goykaMu - «Oc/sitaMu» M BUJAHA MPOCTHIM I1a30M Kak
TYMaHHOE MSITHBILIKO.

PaccesnHoe 38e3dnoe ckonaenue cau (M44)
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Ho Mbl 10JKHBI MepedTH K APYTHM 3aMeTHbIM BeCEHHHUM
cosBe3nusM. Huxke u jeBee JIbBa, cusier co3pesnue [leBwl, 1o popme
MOX0XKee Ha HelpaBHJbHBIH poM0. [ylaBHasi 3Be3na 3TOr0 CO3BE3aAUs —
Cnuka — uMeert Gseck 1™ 2, Tak 4To OHa HeCKoJbKO sipue Peryna. dto
HECMOTPS Ha TO, UTO OHa 6oJiee YeM BBOe JaJblie Peryna — 1o Hee mouTu
190 cBeToBbIxX JeT. A Haute CosiHie CiHKa MPeBOCXOIUT 110 CBETHMOCTH
B 600 pas! dro ropsiuas Geso-roybas 3Besna-rurant. Kpome roro, Cruka
— CIeKTpasibHO-ABOMHAs 3Be3/a.

[TponcxoxaeHue Ha3BaHUs co3Be3nus [leBbl 1OBOJBHO HESICHO.
Jlaxke mucosoruueckne 06bsCHEHHUS ero NPoTHBOpeurBbl. [lo ofHUM
HUCTOYHHUKAM — 3TO rpedeckasi 60rHHs npaBbl JIUK3, M0 ApyruM — 60ruHs
nionopoausi Llepepa. Cyns mo Tomy, uto Ha3BaHHe 3Be3abl CIUKH B
nepeBoje O3HauyaeT «KOJOC», M Ha PUCYHKax co3Be3nus [lesa
NeHCTBUTEJBHO JIeprKasa B PyKax KOJIOC UM 1aXKe LeJblid CHOI, BTOpOe
00BbSICHEHHE TIPHAKHUIIOCH OOJIbLIIE.

Camasi u3BecTHasi JOCTONPUMeUaTebHOCTb co3Be3aus JeBbl —
cKoTMJeHHe rajJakTuk. OHO JOCTYMHO KPYNHBIM MHCTPYMeHTaM, HO,
HanpuMmep, 3HaMeHHTas ranaktuka M 87, u3BecTHas KaK pajrorajakTika
Jlea A, Bunna yxe B He6oabimue (quamerp 50-60 Mm.) uacTpyMenTh. Ee
oJsieck — 8™ 7.

Paduoearaxmura Jesa A (M87)

TpeTbio fIpKyI0 3Be3/1y BeCeHHero Heba MOXKHO HAUTH, IPOJOJIKHB
T10 CJIerKa U30THYTOH KPUBOU JIMHHUIO PyUKH KoBlIa bosbiroit MenBenuipl.
dTo — opaHxXeBbIH ApPKTyp M3 co3Be3nusi Bosonaca, moxoxero mo
ouepTaHMAM Ha napawioT (6osee y1auHOro cpaBHEHHS He BHXKY).
W3obpaxaeT oHO, ecan BepuTh MU(paM, Apkana, ceina Kannucrto,
npeBpalleHHON B Bosbiyto Menseauiy. ApKTyp ke, Cyasi 1o BCeMy,
MOJYYUJl UMS 10 CBOeMYy MecTy Ha Hebe. B nepeBoze ero HazBaHue
o3navaeT «CTpaxKk MeIBeAULb». DTO 3Be3/1a HYJNeBOH BEJUUHHBbI, llIecTast
B CITUCKe sipyaiinx 3Be3n Heba. Ero opaHxkeBast okpacka jierko 6pocaercs
B IJasa ja)ke HauuHaloleMmy Habmaonateno. OH B 26 pas Gosblie 110
nuametpy, ueM CoJHue. Hac pasgensitor 0kos0 36 CBETOBBIX JIET.

Eute ApkTyp nmpumMeuaTteseH CBOUM OTPOMHBIM COOCTBEHHBIM
IBHXeHHeM Ha Hebe. PaccTosiHMe, paBHOE MONePeYHHKY JYHHOTO AHCKa,
9Ta 3Be3na npoxonut npumepHo 3a 800 snet. Kazanoch Gbl, 3T0 HEMHOTO,
HO ecJ11 Obl BCe 3B€3/1bl IBUTA/IHUCH C TAKOH CKOPOCTBIO, (PUTYPbI CO3BE3ANH
3aMeTHO MEHSJIUCh Obl y2Ke B TeueHHe HECKOJIbKHX CTONETHH.

OcranbHble CO3Be3[Usl BeCceHHero Heba He OTMeUeHbl CTOJb
SIPKUMH 3Be31aMH. 51 mepeurc/Iio X, pasnesiB Ha IBe TPYIIIIbl — «CTapble»
U «HOBble». K mepBbiM oTHOcsiTcs Bechl, Bopon, Uawa u Bosoch
Beponuxku. Ko Bropsim — Maneti Jles, Cekcrant u ['onune [l Mx, kak
U HEKOTOpBIe JpyTHe CO3Be3ausi, MTOMeCTHI Ha HeGo B 17 B. MOJIbCKHUH
actpoHoM f1n 'eBesuii. Bee onu kpaiite HenpuMeTHbl. Jluub B [oHUKX
[Icax sameTHa cCKpoMHasi 6 — 3Be3/a TPeThel BeJMYHMHEI [10J] PyUKOH KOBIIA
Boapuoit MenBennusl. Ho 06 3To# 3Be3nouyke CTOUT pacckasaThb
nonoapoGHee.

Tax mo/syuusioch, 4YTO 1Ba Ha3BaHHUs Ha KapTe BeCeHHero Heba
CB$13aHBI He ¢ MU()OJIOTHYECKHUMH, a C BIIOJIHE PeabHbIMU HCTOPHUECKUMH
nepcoHaKaMH.

[TepBoe 13 HUX — 310 co3Besane Bosocsl Beponnku. Haseproe,
HeJb35l TOUHO CKa3aTb, IPOUCXOAUJH JIU OMHUChIBaeMble COOBITHS B
NEeUCTBHUTENBHOCTH, HO HX AEHCTBYIOLIME JHMLA — eTHNEeTCKHH Lapb
[Troneme# dsepret (Il B. 10 H. 3.) U ero xxeHna Beponuka (Bepenuka) —
JKHJIM B peasbHOCTH. OHAXKIbI, 10XKHUAASICh YILIeAIIero Ha BOHHY My»Xa,
LapuLa NpUHec/a B XKepTBY 6oraM CBOM POCKOLLIHbIE AJHHHbIE BOJOCHI.
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OmnevaneHHOMY LApIO NPUABOPHBIE aCTPOHOM OOBSIBHJ, UTO XKepPTBa
NpUHATa O0raMu ¥ BO3HeceHa Ha He(o....

Taraxmuxa «Combpepo» (M104) us cossezdus [eso

Bropoe HazBaHue — 3TO UMsl TOH caMOU CKPOMHOH a/ibdbl [oHUMX
[Tco. Ona Hocut roppoe HasBauue «Cepaue Kapaa»! Mmeercs B Buny
AHTJIMHCKUH MOHApX, MpaBja... He COBCEM MOHSITHO, KAKOW MMEHHO, H
TaKKe HEMOHSITHO, KTO SBJSIETCS aBTOPOM 3Toro Ha3BaHus! B kuure .
0. 3urens «CokpoBuIla 3Be3IHOTO HeGa» TOBOPUTCS O TOM, UTO TaK
HasBaJ 3Be3ny Paemctun B uectb Koposs Kapaa II. FO. A. Kaprnenko B
kHure «HasBaHus 3Be3nHOro HeGa» YTBEPKAAET, UTO aBTOP HA3BAHUS —
Tanneit! Y nakoHel, MHe MPUXOIUIOCH TI€-TO YUTATh, YTO B KaueCTBe
«nporotuna» Bictynasn He Kapa I1, a Kapa I... Ho, kak 661 To HU OblyIO, B
«MOHapLIeM THTYJe» 3TOH 3B€3/Ibl COMHEBAThCS HE IPUXOAUTCS.

CrpaHHbl cybOBl 3eMHBIX BacTutesei! B pacckaze o 3uMHHX
CO3Be3MAX § YINOMHMHAaMa O MpeloKeHUH JbCTELOB MOMECTHTb Ha
3Be3aHoe HeGo Hamoseona bonanapra. 3xech ke UMeHa npaBUTeNeH
MPSIMO UJIH KOCBEHHO, HO BCE ¥Ke OCTaJINCh Ha KapTe 3Be3[HOr0 Heba, nMes
Ha TO J0BOJIbHO-TAKH COMHHTE/IbHblE OCHOBaHHUS. ByyT /vt 5TH naMsTHHKH
CTOJIb 2K€ JIOJITOBEYHBI, KAK €TUIIeTCKHE THPaMU/Ibl i HAPOJHbIE CKAa3aHUs?
[TpocyuiecTByeT Ju «KopoHOBaHHOe» HasBanue Cepnue Kapsa tak xe
L0JIro, Kak «Lapckoe» uMsi Peryn? M BooGue, He 3a0ynyTcsi JId BCKOpe
HUMeHa 3Be3]l U CO3Be3[MH, OKOHYATENbHO YCTYIHB MECTO HOMepaM B
KaTaJjorax?

Ha stu Bonpockr noka Het oTBeta. Ho MHe XoueTcst BEPUTb, UTO
B cepjLax Jofier Bceraa 6yaeT XKUTb BOCXHIIEHHE TPEKPACHBIM 3PeHIIEM
3Be31HOT0 Heba, HeB3Upas Ha TO, KAK Ha3bIBAIOTCS €ro OTHe/bHble
00BEKTHI.
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Kapma secenrnux cossezouil

Hpuna Ilo3gHakoBa, r. Pa3aus,
irina-vega@mail.ru

Jlro6urens actpoHoMuH, Y4ieH Poccurickoro coro3a
npogeccHoHaIbHBIX THTEPATOPOB.

N3o6paxkenus o6bektoB u3 StarryNightBackyard 3.1




3ArALKW MAPCUAHCKOW APXEONOIMK

«J/Iuo Ha Mapce» craJio 4Js Hac ypoKoM, H 6oJree
MBI He OyaeM TpaTHTh BpeMs H J€HbI'H Ha I10J00HBIe
LJAYIOCTH».

Hay4yHbI¥ pyKOBOAHTEJb NPOTPAMM I10
ucciaegoBanuio Mapca gokrop Jxum I'apBuH

MapcuaHckasi TOBepXHOCTb MOJHA HEOKUAAHHOCTEH. DTO
nsobpakeHue paiona B o6gactu CHIOHUS ObIIO MOJYUEeHO
annapatoMm «Bukwar—1» B 1976 rogy. Ha Hem oTueT/nMBO BUIHO
JIereHIapHOe «JIHLIO».

CHHUMOK cTas HeoObIYalHO IoNyasipeH. HecMoTpst Ha MHeHUe
YUeHBIX, UTO «/IHLO0» SBJISeTCS B IeHCTBUTEILHOCTH €CTeCTBEHHBIM
oOpaszoBaHUeM Ha MoBepxHocTH Mapca UTrpol cBeTa U TeHH,
MHOTOYHCJ/IEHHBIE Y(POIOTY HEMeAJIeHHO IPOHUKJ/INCh yBEPEHHOCTBIO
B MCKYyCCTBEHHOM NPOHCXOXKIEHUH JaHHOro oObekTa. M nonecan
CBOIO HOBYIO Bepy B MaccChl.

Ha temy «Cunonniickoro Jluka» nucanuch paHTacTHYECKHEe
poMaHbl. Y }oJ10oru paccuUThIBAIM 6eCYUC/IEHHbIE YIJbl MEXIY
«HaWJeHHBIMH» TYT K€ HeNojaJeKy <«IMpaMHAaMH» U
«pa3BaJMHAMM» IICEBIOMApPCHAHCKUX noceneHUHd. COTHH KHUT U
THICSIUM CTaTed ObLIM MOCBALIeHbl «JIMKy», U Gaarogaps CToJb
MOILHOU NponaraHiucTcKol Kamnanuu o «Mapcuanckom Jluke»
«3HasI» J1aXKe Te JIOH, KOTopble BooOllle HUUero He 3Hasu o Mapce.

Brnpouem, »3Ta HoBas Besauxkas Mapcuanckas
Muctudukauus (eme Gosee MacuTaGHLIM GblJI MacCOBbIH
camoo6MaH ¢ oOHapyxeHHeM Ha Mapce «kaHanoB») Oblia
opopmiaeHna BecbMa npasgonono6no. K mpumepy, Ha psne
tdotorpaduit «aULO» OBIJIO BbIAEGJEHO H3 OKpYyXKalollero
XaoTHYeCKOro neisaxka v 6s1arojgaps 3TOMY CTaJO BHINIAAETb /14
MaccoBOTro OTpeduTeNs ropasfo yoeaurebHee.

Haminces sHTy3HacTel, KakUM-TO 06pa3oM pasrisieBLIne
Jaxke cje3y B OJHOM M3 «IJlad» «/IHLa». BeIBoA U3 9TOH rpycTHOH
KapTUHBL Obl/1 CAeJaH CJAeNYIOUMHA: MapCHAaHCKas LIMBUIM3ALUS,
MOHMMas, UTO NorubaeT, MoC/AeJHUM yCUIHEM, cOOPaB BCeX CBOUX
ellle feprKalluXcd Ha HOTaX MapCHaH, OTIpaBU/a UX C TauKaMH U
JIONIaTaMH BO3ABUTHYTb MOHYyMeHT ['opa u [Teuasu...

«Mapc I'mo6an Cepseliop», nposetas Han CuioHHeH, caeal
BOT 3TOT CHUMOK. 3HaMeHHTasl MapCHaHCKas ropa, U3BecTHas Kak
«Jluno Ha Mapce», BLITVIAAUT HAa HEM BIOJIHE eCTeCTBEHHBIM
o06pa3oBaHUeM.

JlocTanock ¥ MpoYMM MapCHaHCKUM MHpaxaM. Bot pafioH,
pacnoJ/ioKeHHbH BOM3K «JIuua». Tak ero npeacras/siun cebe
yoJoru.

Bot xapra sToro paioHa ¢ 0603HaueHHEM HEKOTOPHIX
00bEKTOB, TMPOUCXOXKIEHHE KOTOPBIX TPEeACTaBJANOCD
9HTY3HaCTaMU UCKYCCTBEHHBIM.

L The “City Squane®
¥ *A’/
t

The “Tholus®

e The D&M Pyramid®

L

[Togpobuble n306paxKeHUsT 3TOro paloHa MAAlOT TOUHOE
npeicTaBJIeHHEe O TOM YTO K€ HAXOJUTCS Ha MapCHAaHCKOH
N0BePXHOCTH. HecKoJIbKo MofpoOHbIX BUIOB OKpecTHOCTeH «JInmas.
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«[IM Tlupamuna».

Cirenyouiee GoJsiee moapoOHOe M300pakeHHe MOKA3bIBaeT
onHy u3 nupamuz obsactu «I'opona» 2,4 kv Ha 2,4 kM. Pasperienne
cocTaBJsieT 2,5 MeTpa Ha MUKCeJb. BUIHBI BEIBETPHUBILHECS XOJMBbI
U psibasi TIOBEPXHOCTh, YTO TOBOPUT 00 3PO3HUH MOBEPXHOCTHBIX
o6pasoBaHn#. MapcuaHnckas nmupamupa, HabGuarojaemas Ha
U300pa’keHHH, Ha UCKYCCTBEHHOE COOpYKeHHe 0X0Ka BecbMa
c1abo.

Pa3 yx peub 3alia Bblle 0 «TOPOIAX», TO BCIIOMHHUM ellle
06 OfHOM TIO0OHOM MapcHuaHcKoM rceBnoropone. Pation Mapca,
MOKa3aHHBIM Ha CJIeNYIOIHX CHUMKAX, MOJTyYeHHbIX KOCMUYeCKUM
anmapatom «Mapc ['mo6an Cepseiiop», Hassan «[opon Mukos» (Inca
City). Topon VHKOB iBsleTCS 4acThio GOJBIIOTO KPYTJAOTO
06pa3oBaHus 1HaMeTpoM 86 KM, YTO XOPOLIO BUIHO Ha CJeIYIOIeM
CHHMKE.

B npaBo#i mosoBuHe M306paxKeHHUsI BUIEH HEOOBIUHBIH P
NPSMOYTOJBHBIX TOPHBIX XPeOTOB, BIepBble 00HAPYKEHHBIH Ha
CHUMKaX, MoJIydeHHbIX «Maprunepom-9» B 1972 rony.
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JlnvHa rpe6Hs - 0Koso b KuiaomeTpoB. CyIlecTBYIOT 1Be
TEOPHH O MPOUCXOXKIEHUH ITHX CTPYKTYP: TlepBast MpeAroaraer,
YTO 3TO OKaMeHeBILHe TecyaHble JIOHbI, BTOPAst - YTO TAKKM 00pa3oM
pacrJiaBeHHble TOPHbIE TOPOIbl IPOCAYNBAIHCH UePe3 TPELIHHbI B
MOBepPXHOCTH U 3acThiBasiu. O6aacTh Oblna HaszBaHa “lopomom
MHKOB” 32 CXOACTBO C KAMEHHBIMH CTEHAMH, BO3BEJEHHBIMH 3TOH
uuBuiu3auren. Koopauuatsl yuactka: 82°S mmmpora, 67°W poarora.

[ToMuMO TOPOLOB JIOOUTENIH MAapCHaHCKOH apXeoJOTHH
MOTYT 00HapyKHUTh Ha Mapce pazHoo6pasHble «auHCTBeHHEBIE
[TuceMeHa». Bot mpuMep «pHCyHKa», Ha KOTOPOM MapCcHaHe y4aTcst
IHCAaTb.

BrIBOI, KOTOPBIF MOXKHO C/Ie/1aTh U3 PACCMOTPEHHUS TPoOIeM
MapCHaHCKOH apXeoJIOTHH, HeyTellUTeNeH: 3TOH «HayKe» B
HacTosilllee BpeMsi He XBaTaeT [VIaBHOTO - MaTepuaJa 1Jisl U3ydeHHU .

Brnpouewm, pazouapoBbiBaThCcsl B OTCYTCTBUM Ha Mapce
rOpoJoB He CTOUT: ropoaa Ha Mapce - nejio 6yayuiero!

Cepreii XoxJuo0B, r. MockBa

greenbear@rambler.ru

JI00HNTENb AaCTPOHOMUH, IPUBEPIKEHEL 3aceneHuss Mapca B
6auKanmeM OGyxyuem



Kakue ToJbKO HOBIIECTBA He NPHHOCHUT Iporpecc B
JIOOHUTENbCKYI0 aCTPOHOMHIO. TakK ¢ TNOSIBJIEHHEM CJOXKHBIX
aBTOMAaTH3MPOBAHHbLIX TEJECKOIIOB, Tepel aCTPOHOMOM-IOOUTEeNeM
BCTaJI BOTIPOC O TOM, KAKHM 00pa3oM OINpPeNeUTh KOOPIHHATE MeCTa
HaGJ/TIOeHHUsT 1JIsT HACTPOHKH CBOEro TeslecKorna. M TyT Ha oMo K
HeMy npuxonuT CIly THUKOBast HaBUTalMoHHas cucTeMa. OHa MO3BOJIUT
Bam onpenenuTh cBOe MeCTO MoJsoXKeHHe ¢ ToyHoCThbio oT 1 o 20
MeTpoB (B 3aBMCHMOCTH OT KJiacca Baulero Hapuratopa). Takow
TOYHOCTH JJIs1 JIIOOUTENbCKOH aCTPOHOMHUH BIIOJIHE NOCTATOYHO. A
KPOMe TOTO Tellepb ONpeiesieHe KOOPIUHAT 3aHMeT He 6oJ1ee 5 MUHYT.

3amyck MepBoro aMepUKaHCKO-TO HABUTaLOHHOTO CITyTHUKA
cu-creMbl NAVSTAR 6l npoussenen B 1978 r., B To BpeMs Kak
poccuii-ckast cucteMa [JIOHACC (I'JIO6anbnas HAsurauvmonnas
Cnytuukosass CucTema) Hadana GOPMHUPOBATLCS C 3aMycKa TPex
ciyTHHKOB B 1982 r. K 3TOMY Bpe-MeHHM Ha OpOHTax BOKPYT 3eMJH
BpALIaIoCh yKe 6 aMepHKaHCKHX CITYTHUKOB. FIMEHHO ¢ HX MOMOLIBI0
GBLIH TTOJTyUeHBI TTePBble BIIEUAT/ISIOINE Pe3yIbTaThl FeOfle3HIeCKUX
usmepenuit ¢ npumenenneM GPS (Global Position System —
[no6anbHasi cucTeMa MO3MIMOHMpoBaHHMA). B 1982r. B
Macca-aycercom uHcTHTYTe TexHoqorui (CILIA) 6buta o6pasosana
HcCle-noBaTeNbcKasi rpymna non pykosoactsoMm Y. KyHcenmaHna, B
koro-pyto Bxomuan WM. Bok, P. Kunr, . Kosumuns, A. Jleiik u op. dta
TpYIIa IpoBeJia UCIIbITAHKS TPOTOTHIA pHeMHUKa Macrometer. [Tpn
CTaTHUECKHUX U3MePEeHHUsIX Ga30BBIX JIMHUH B CeaHCax, IVIUBLINXCS 110
HECKOJIBKO 4acoB, OBIIM MOJYYeHBl OTHOCHTEJbHblE OMIHOKU
(oTHOCHTeNbHAS OWHKOKAa — OTHOUIEHHe abCOIOTHOH, HJIH
(paKTHUeCKOl OIMOKH K M3MepeHHOH BesudrHe), pasHble (1-2)10°.
[To-3nHee A. JIelik HanHIIeT B CBOEH KHUTE: «DTO OBIIO IIOKHUPYIOLIee
OTKpbITHe. BHe3anHo nosiBuIach 3MepUTeIbHasI CHCTEMA, CIIOCOOHAs
TIPEB30UTH TOYHOCTDb TPAIULHOHHBIX I€PBOKIACCHBIX Fe01e3HIeCKHUX
cerer».

OcTaHOBHMCS Ha reolie3nUecKHX ceTsX. Bce KapThl U MuaHbl
COCTaBJIEHBI Ha OCHOBE CETel re0e3nIecKuX MyHKTOB, MaHoBoe (o
KOOP/IMHATAM) ¥ BBICOTHOE MOJIOYKEHHE KOTOPOH OTPeIeIEeHHO B €TMHOM
cucreMe. Hanpumep, B Poccun nuiaHoBast ceTb GepeT cBoe Ha4asIo oT
LeHTpa rv1aBHoro 3ana [TynKkoBckol o6cepBaTopuH, a BeIcOTHast oT O
Kponmranrckoro ¢pyrmroka. CeTH CTpPOSATCS MO NPUHLUMIY OT
GoJIbIIero K MeHbIIEMY T.e BHauaje Ha OOJBLIOH TEPPUTOPHHU
C0312€TCs1 pefkast CceTh TyHKTOB C OYeHb BbICOKOH TouHoCThio (1 KMacc),
a 3aTeM CeTb MOCTENEeHHO CTYLIAeTCsl PA3JHUHBIMH CIIOCOOAMH BCe
Menee TounbvMu myHkTamu (11, 111, IV Kiaccel v moJMronoMeTpHs).

B reuenne 1983-1984 rr. cremku ¢ npuemHrkoM Macrometer
V-1000 noxazanu co-crositesbHOCTh GPS-TexHomoru#. I'pynmon
y4eHbIx MaccauyceTcKoro MHCTHTYTa TEXHOJIOTHE Oblyla CO3aHa CeTh
crymmenus 1-ro xnacca u3 30 craHuu# B paioHe DHdessb — 3anagHon
gacTu Pefinckux Cianuesbix rop (Tepmanus), a B Hayase 1984 r. —
ceTb crymenus B okpyre Montromepu (mrat [Tencuissanns, CIIA).
B 060owux c/Tydasix TOUHOCTh H3MepeHHH Gbl1a Ha yposHe (1-2)10° mpu
IJIMHE JIMHUH 0Koslo 10 KM ¥ IpeBEIlIaia TOYHOCTb CYIIECTBYIOINX
ceTed.

B 1984r. cnyTHHUKOBast TeXHOJIOTHS Oblla MCIOJb30BaHA B
Crandopackom yuusepcutere (wrat Kanudopuus, CIIA) npu
CO3[aHUH BBICOKOTOUHOH HHIKEHEDHOH CeTH AJISI CTPOUTEJbCTBA
CraH(hopacKOoro JUHEHHOro YCKopuTe isl. TpaluliuoHHble U3MepeHHUs
YIJIOB U PacCTOSIHUHU Oblin oO6bennHeHbl ¢ GPS-nabaonenusmu
6a3oBblX JUHHUHA. [Ipn 3TOM OblJa LJOCTUTHYTA MHUJ/JHMETPOBAs
TOYHOCTb, IOATBEP2KAeHHAS JIa3e PHBIM TPACCUPOBAHHEM yCKOPHUTEJIS,
BOCIPOH3BOAUBLINM IPSIMYIO JIUHUIO ¢ TOYHOCTbIO 10 0,1 MM.

OueBHIHOE NPEUMYIIECTBO HOBOH TE€XHOJIOTHHU 3aK/II0UaJI0Ch
B TOM, UTO IIPSIMOK BUAMMOCTH MeXIy MYHKTaMHU He Tpe©oBaJoCh a,
cJle0BaTe/bHO, He ObLIO HeOOXOAUMOCTH B IOCTPOEHUH BBICOKHX
cUrHanos (yHKTbI Fe0/Ie3UYECKOH CeTH 3aKPEILIAIOTCS Ha MECTHOCTH
CIlelMa/bHbIM, HAleXKHO 3aKpeIJIeHHbIM, LeHTPOM, Hal KOTOPBIM
CTOUTBCS, TAK HAa3bIBAEMbIH, CUTHAJI, — BBIIIKA, IPEUMYLIECTBEHHO U3
JepeBa, BbICOTOH 110 30 METPOB € YCTAHOBJIEHHBIM TOUHO Hajl LIEHTPOM
CreUnanbHbIM 3HaKOM). MeTol M03BOJIsAI aBTOMATH3HPOBATh
HaOJIIOIeHUS] U BBIUUCJEHUS, CBOAS K MUHUMYMY JIUUHBIE OLIMOKH
Ha0Jo1aTels1, OAHOBPEMEHHO MPebsIB/IsIsS G0Jlee BLICOKHE TPeOOBaHHUS
K MHIUBHUJYa/JbHbIM CIIOCOOHOCTSM HCIOJHHUTEeHd Npu padoTte co
CJIOZKHBIMH BBIYMCJHMTENbHBIMU KOMILIeKCaMU. B pomo/HeHue x
YKa3aHHBIM NPEUMYLIeCTBAM HYKHO OTMETHUTb BO3MOXKHOCTb
NpoBeJeHNsT HAOMIOAeHHH TPaKTHUECKH B JIIOOYIO MOTOLY U BpeMst
CYTOK.

OpnHako npu 06beIUHEHUH CIYTHUKOBBIX U KJACCHUECKUX
ceTel BO3HUKJ/IM HEKOTODbIE TPYAHOCTH, BbI3BAHHBIE HECOBMALeHHEM
MOBEePXHOCTEH OTHOCHUMOCTH. B CNyTHHKOBOM MeTOJAe CeThb
HabJ01aeTCs Ha 061eM 3eMHOM 3/1tunconse (Hanpumep, WGS-84), B
KJ1aCCHYeCKOH re0le3Ur U3MePeHHsl BelyTCsl OTHOCHTE/IBHO Ieouaa
(1 KBasMreowaa).

Cyl11a Bo3BblIIAeTCsI OHA Hafl ypOBHEM Mopsi B cpenHeM Ha 900
M, T. €. Ha OUeHb MaJIyI0 BeTMUHHY 10 CPAaBHEHHUIO CO CPEeIHUM PaHyCOM
3eman (R = 6371 km). Bosee 70% 3eMHOI MOBEPXHOCTH MOKPBITO
MOpSIMH U okKeaHaMHu. [TosTomy 3a ¢urypy 3em/aH B nepBoM
NpUOIMKEHHH MOXHO TMpPHHATH (QUIYpy, OrPaHHUYEHHYIO
HeBO3MYILeHHOH TT0BePX-HOCThIO MOPeH 1 OKeaHOB H TIPOJIOJIZKEHHYIO
10/l MaTepHKaMH TaK, YTOOBI OTBECHBIE IMHUH BO BCEX ee TOUKAX OblIN
NepreHIMKyAspHbl K Hel. Takyio Gurypy 3eM/u 1o npejioKeHHIo
HeMelxoro ¢usuka JIMCTHHra HaspiBaloT reornoM. Ilpu naydenun
(urypel reouzia Ha cylle MeTo/lbl Ha3eMHOH U KOCMHYeCKOH reofle3un
JAI0T HeIOCTaTOUHYI0 TOYHOCTD OMNpesiesieH s ero mopepxHocTu. Js
TOro YTOObl U3YUUTh (DUIYypY reona Mo Ha3eMHBIM M3MepPeHHUsIM C
BBICOKOH TOYHOCTbIO, HEOOXOAMMO CHJy TSXKECTH H3MepsiTh
HernocpeCTBEHHO Ha ero MOBePXHOCTH, UTO He OCYLLeCTBHUMO.
CnenoBaTesIbHO, HM3YUHTb (DUIYPY reonjia ¢ BbICOKOH TOUHOCTBIO 110
Ha3eMHbIM U3MepeHUSM HeBO3MOXKHO. [To pesy/ibTaTam Kommiekca
Ha3eMHbIX aCTPOHOMO-Te0/le3NUeCKHX U IPaBUMeTPHUeCKHX H3MepeHHH
TeopeTHuecKH Oe3ynpeuyHO MOXKeT OBITh ONpejeseHa JApyras
BCIIOMOraTe /IbHas [I0BEPXHOCTb, 10/1y4HBILIas Ha3BaHHe 0-BEPXHOCTH
KBa3Hreouia, KOTOpasi He3HAUUTEeNbHO OTKJIO-HSETCS OT IOBEPXHOCTH
reouzia: B PaBHUHHOM MECTHOCTH Ha 2— 4 cM, a B ropax — He GoJiee
2 M. Ha mMopsx 1 oKeaHaX NMOBEPXHOCTH reoHu]a U KBa3UTeoHAa
TIOJIHOCTBIO COBNAJAIOT.

J15151 TOro 4TOO6b! 0O 3€MHOU 3JIJTUIICOM BO3MOXKHO TOYHEe
XapakTepuszoBasn (GopMy M pasmMephl Bced 3eMJH, ero napameTpbl
ONpeJe/IfIoT C yUeTOM CJ/IeyIOLnX YCAOBHH:

1) ueHTp 06LIEro 3eMHOrO /UIMIICOMAA AOJKEH COBIAAATH C
LIeHTPOM Macc 3eMJIM, a ero MaJjasi 0Cb — C OCbIO BpallleHHsl 3eMJIH
(MmetoTest B BUAy CPeHHE MONOKEHHS LIEHTPA MACC M OCH BpPALLEeHH
B Tesie 3eMin).

2) 06beM JUIMIICOMAA AOJIKEH ObITh PABEH 0ObEMY reoraa
(xBasureonna);

3) cyMMa KBaipaToB OTKJIOHEHHH 110 BHICOTE NOBEPXHOCTH
3JI-IHIICOMAA OT MOBEPXHOCTH reorna (KBasureomuaa) HOJKHA ObITh
HauMeHbLIeH.

B npowioM rpagycHble M3MepeHHs BeJHCh TOJIbKO Ha
MaTepHKax, T. €. Ha He3HauHTe/bHOH 4acTH 3eMHOH MOBEPXHOCTH.
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I'pagycHble H3MepeHUs pa3HbIX CTpPaH He HMeJH OOLIUX CBS3eH,
BBHIIOJIHSAINCD 110 Pa3HBIM INPOrpaMMaM C Pa3HOH TOYHOCTBIO,
06pabaTbiBaMUCh B pa3HbIX CHCTEMaX KOOPAUHAT. Bee 3To 3aTpyaHsIo
UX COBMECTHOE HCIIO/Ib30BAHHE U OTPHLATEJNbHO CKa3bIBAJOCH Ha
TOYHOCTH BBIBOZOB PAa3MePOB 3€MHOI0 3JIIUIICOUA.

Aununcoun Kpacosckoro fBnseTcst Handosee TOUHbIM U3 BCEX
3JITUTICOUIOB, TOJYUEHHBIX U3 00pab0TKH HazeMHbIX H3MepeHuH. Ero
pasaMepbl 6JM3KH K padMepaM oOLIero 3eMHOT0 3JJIHNCOUAA,
HOJIyUeHHBIM 110 IaHHbIM HabumogeHud MC3: cxaThe mpakTHUecKu
OIMHAKOBOE, a GOJIbLIMe MOMYOCH OTJIMUAIOTCS BCero Jub Ha 108 M.
Auumuncoun Kpacoscxoro npumensietcs B Poccuu U psiiie APYTHX CTPaH.

Teneppr o koopauHarax. [losoxeHHs Touek 3eMHOH
MIOBEPXHOCTH Ha KapTe U [IJIaHe ONpelesIsiioT KoopArHaTamu. Hanbosee
4acTO IO0Jb3YIOTCS TeorpauuecKUMH H MHPSIMOYTOJbHBIMU
(reonesnuecKUMU)KOOPIHHATAMH.

leorpauueckuMu KoopAMHATAMU SIBJSIOTCS LMIUPOTA U
moJrota Touku. [eorpaduueckas (acTpoHoMHYeCKasi) W KU P O T a
TOYKH M—yroJ MeXX]1y HarnpaB/ieHHeM 0TBeCHOM JIMHHH, TPOX0JsIIeH
yepes 3Ty TOYKY, H IJOCKOCTbIO 3KBaTopa. ['eorpacduueckas
(acTpoHoMMUeCKas) MOATOTA A —BYTPAHHBIH YTOJ, 3aKTIOUEHHbIH
MexXK]y MJIOCKOCTbIO MePHIHaHa, NPOXOSIIEro Yepe3 3Ty TOUKY, U
IJIOCKOCTBIO HAUa/JIbHOTO MepHUAHaHa.

Ecau nist cocraBieHUsl KapThl Ha OOJbLIYI0 TePPUTOPHIO
CTPOSAT reorpauueckyio CeTKy MepPHAMAHOB U Mapasiesed, Ans
COCTaBJIeHHUS! [VIAHOB U KapT B MHXKEHEePHOU reoJe3uH dallle BCero
UCIIOMB3YIOT CUCTEMY ITIPSIMOYTOJIBHBIX KOOpAMHAT. [Toso2KeHre TOUKH
OIpeeJISIIOT OTHOCHTEJIBHO TIPSIMOYTO/IbHBIX KOOPAUHAT: abcuuce X 1
opaurHat Y. CucTeMa IPsSMOYTOJbHBIX KOOPAHHAT B re0le3nu
MOBEPHYTA OTHOCUTEJNbHO CHUCTEMbI IPSMOYTONbHBIX KOODAUHAT,
IPUHATOH B MaTeMaTuKe Ha 90°, mocJie 4ero MOBepHYTa OKOJIO OCH
abeuuce Ha 180° (seprasbHoe H300paxeHHe).

Jlns mpoBeleHHSI reofe3nuecKMX paboT B TrocyaapcTse
cucTeMe KOODIMHAT Ha TeDPUTOPUH CTPAHBI IPUHUMAIOT HAIPABJIEHHE
oceBbIX MepuAHaHOB. [lyg 6o/iee MpaBUIbHON MPOEKLUUH TaHHOU
MIOBEPXHOCTH HA IVIOCKOCTb, BeChb 3eMHOH LIap pa3tuT Ha 3, uiu 6
rpafycHble 30HBI BIO/Ib MepuanaHOB Hampumep, B Hallell cTpaHe
0CeBBIMH IPHUHSTO CUUTAThb reorpauieckre MepUAHAHBI, JOITOTHL
KoTopbIX KpaTHbl 3° (21, 24, 27, 30, 33° u T. 1.) WK KpaTHBI 3, HO
kpathbl 6° (21,27, 33°uT. 1.).

Jlnst pa6oThl Ha HEOOJMBIIMX y4acTKaX MECTHOCTH 3a OCeBOH
paspelaeTcss INPUHUMATh MPOU3BOJBHBEIN Treorpaduueckui
MarHUTHBIA MepUIHaH, KOTOPbIH lepeceKaeT TepPUTOPHIO yHaCTKA WU
HaxoAuTcs BO/IM3K Hero. Toraa cuctema Ha3blBaeTcsl MeCTHOH. Takue
CHUCTEeMB, KaK NIPaBUJIO, IPUMEHSIIOTCS Ha KPYIHBIX IPOMbIILIEHHBIX
00beKTax, UM BOEHHBIX 00beKTaX U CTPOIO 3aCeKPEeYEeHbl.

T. durenuc, P. Pann u U. Bok, mosyyus opromMeTprdecKue
(opToMeTpuUecKast BBICOTA — BBICOTA TOYKH 36MHOM [OBEPXHOCTH HAJ
[OBEPXHOCTBLIO FeOua, OTCUUTHIBAeMasl 10 CUJIOBOH JIMHUM M0JS
TSKECTH) BBICOTHI TYHKTOB CETH, TIOKA3aJI1, KaK ClIelyeT 00 beIHHATD
KJ1accH4yecKoe U3MepeHue BbICOT ¢ onpeneseHreM u3 GPS-u3mepenni
pasHocTel reofieanueckux BeicoT. JIx. Jlagn coo6LImI 0 JOCTHKEHUN
trouHoctu B 10° 3a Bpemst HaGmogeHNl B 15 MUH GeCKOLOBBIM
IByX4acTOTHbIM NpueMHHKOM Macrometer II, uto pano umnymasc kK
pa3paboTKe TEXHOJIOIUH ObICTPOH cTaTUKU. CTAaHOBSATCS JOCTYIHBIMU
KOMMepYecKHe NMporpaMMel Ajs 06paboTKH (pa3oBbIX U KOJOBBIX
U3MepeHHH, BKJOUYalOLlMe YpaBHUBAHHE, KOODJIUHATHBIE
npeo6paso-BaHUs U IOCTPOEHHE reonsa.

Hcnonb3oBanue poceniickoit cuctembl [JIOHACC st neset
reojle3ud ¥ HaBUTALUUM aKTUBH3UpPoBajoch B 1988r. mociae ee
perucTpaluy B MexKIyHapoIHbIX opranusauusx. [Touru cpasy mocie
3TOro coGbiTHA B yHuBepcutete Jlunca (Anrivst) Gbist cO31aH KOIOBbIH
npuemMHuK, paborawomuit B pexkumax GPS u TJIOHACC.
[TpuBnexarTeJbHOCTb IPUMEHEHHS B 00/1aCTH Fe01e3UH U HaBUTAlUU
POCCHHCKOH CHCTeMbl 3aKJiouanach B 6osee BblcOKOH ueM y GPS
MOLIHOCTH CHTHAJa U OTCYTCTBHU peKUMa 3arpyOJeHUs] NaH-HbIX
(xotopoiit 6611 y GPS B ToT MOMeHT BpeMenu). OCO6eHHO HHTepecHa
BO3MOKHOCTb YBe/IHIeHHUsI KOJIMIeCTBa HaOJII0laeMbIX CITyTHUKOB, UTO
IPeOCTABJISIO IPEUMYILECTBO B TOUHOCTH M CKOPOCTH IPU Habope
HY?KHOTO 00'beMa U3MepPeHHH, B YaCTHOCTH, IIPH CbeMKaX B peKUMe
peasbHoro Bpemenu. OnHako ucrnosb3osanue [JIOHACC B TouHoit
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reofie3uy BCTPETHJIO PSM TPYAHOCTeH. B yacTHOCTH, noTpe6oBaltch
YTOYHEHUS B TeOpUH 00pabOTKH, BbI3BAHHbBIE T€M, YTO B POCCHUHICKON
cUCTeMe KaXKIblH CIYTHHUK BeJeT Mepefaud Ha CBOUX HaCTOTax.
[TosiBumach He0OXOAMMOCTb OIpeNeJUTb MapaMeTPhl CBS3U
KoopauHaTHEIX cucteM WGS-84 u [13-90, B xoTophX gaoTcs
napameTpbl ABHXKeHHUs CyTHHKOB B pexxumax GPS u [JIOHACC
cootsercTBenHo. Tem He MeHee, B 90-e roasl psin pupm (Ashtech, Javad,
3S Navigation) BbITYCTH/IM OIHO- M IBYXYaCTOTHbIE Fe0fle3HUeCcKHe
npuemHuKH, padorarouue B pexxume [JIOHACC / GPS. B nacrosiee
BpeMst 13-3a He[OCTaTOUHOro 4ucsa padounx crnytHukos [JIOHACC
UHTepec K UHTeTPUPOBAHHOM annapaType HecKoJbKo ocaadest. OQHako
POCCHICKUM IIPABUTE/ILCTBOM IPUHUMAIOTCS MEPbI /151 BO30OHOBIEHUS
paborocnocobuoctu cucremsl [JIOHACC, nyTtem yBesuueHus
KOJIMUeCTBa CIYTHUKOB. [1naHupyeTcsl yBeJHUYHUTb KOCMUUECKHH
cermeHT 0 20 — 25 eIuHULL

B reuenne 1991-1992 rr. reomesnueckuM cooOLIECTBOM MOJ,
srujof MexxyHapoiHOH accolMalliy reole3uH U3ydaauch MpefieJisl
BoaMoxkHocTe# GPS B rumo6anbuoM macurabe. Mccnenosanus
Havya/lucb C 3KCIepUMeHTa Mo Hcmonab3oBanuio GPS pas
MexpyHaponHo# ¢y k6bi Bpatuenus 3emtu (MCB3) u reonunamMuku
(GPS experiment for IERS and Geodynamics, GIG) u npopo/kumuch
B 1993 . y2Ke B cBfI3U ¢ IpOBeileHUeM KaMNaHuy 1o cosfanuio MI'C. B
pe3ysbTarte ObLIO YCTAHOBJIEHO, UTO ¢ nomoulpio GPS-n3mepenunt
MO2KHO I10J1y4aTb TOYHBlE MapaMeTpsl BpamleHus 3eMau. Ocobbli
UHTepec IpelcTaBus (PaKT BbIBOAA eOLEHTPUUECKUX KOOPAMHAT,
KOTOPbIE COI/IaCOBBIBAJIUCH [I0 TOUHOCTH C OLEHKAaMH CIyTHHKOBOH
Jla3epHOH nanbHOMeTpUH Ha ypoBHe 10-15 cm. JIasepHas najnsHOMeTpHS
— C1oco6 U3MepeHHs PaCcCTOSTHUH, KOTOPBIX OCHOBAH Ha H3MepeHHH
CKOPOCTH MpPOXO02KJeHHs Ja3epHoro Jyva. Mcrounuk B npubope
HOChLIAET Ha CTIeLUa/IbHbIH OTPaXkaTe Ib JJa3ePHBIH JIyU U, [I0JIy4asi ero
06paTHo, 3aMepsieT BpeMsl He0OXOAMMOe CBETY ISl IPOXOKAEHUS Ty TH
TyZa-00paTHO U BhIUUC/SAET paccTosiHUsl. CoBpeMeHHble Ja3epHble
La/JbHOMEDPbl M3MEpSIOT PACCTOSHUS C TOYHOCTbIO L0 AOJeH
MHUJJIMMETPOB. BELIO IPOAEMOHCTPUPOBAHO, YTO HEOAHO3HAUHOCTD
(hazoBblx GPS-n3MepeHuUi MOKHO pasperats B IM100a/1bHOM MacLuTade.
Taxue pesynbTaThl 0Ka3alucb BO3MOXKHBIMU IIPH PaBHOMEPHOM
pacrnpeiesieHMH CTaHUMH HabJ/1I0J€HUH 10 BceMy 3eMHOMY 1apy. brlia
L0Ka3aHa BO3MOXKHOCTb PEryJSPHOTO MOJYyUeHHs] TOYHBIX OpPOUT
cnytHHKOB GPS.

Ha nannsiii moment cucreMsl GPS u TJIOHACC nosnHocTbio
HaxXoJsTCsl B BeleHUH COOTBeTCTBYoWUX MuHHcTepeTB O60POHBI ABYX
cTpaH. B cBSI3U ¢ 9TUM HeT yBEPEHHOCTH B TOM, YTO B CUTYaLHUSIX
KpaliHel HeOOXOAUMOCTH TpaKJaHCKHUM I0/b30BaTeNsIM OyaeT
IpegoCTaB/eH MOJNHBIH AOCTYN K curHanaM. Kpome Toro, npu
UCIOJ/Ib30BAHUHU HeIIH()POBAHHBIX CUTHANOB NOCTUTAeTCs] TOUHOCTh
JIULIb B HECKOJBKO AeCATKOB MeTpoB. [To 3TUM cooGpaxeHUsIM
rpakJaHCKoe COOOLIeCTBO NPUHSNO pelleHHe O MOCTPOeHUHU
CoBepIIeHHO HOBOM cucTeMbl, H3BecTHOo#H Kak GNSS (Global
Navigation Satellite System — BcemupHas cucteMa CIyTHHKOBOH
HaBuraimu). B Oymy1ieM mosHbli Hadop cryTHUKOB — GNSS — noskeH
obfecrneunBaTh TPaKJAaHCKUX I0/1b30BaTe/]ledl CHUTHAlIaMU HU
uH(opMalMel, M03BosIOIEH KOMIIEHCHPOBATh JI00be HeJOCTaTKU
CHUCTeM HaBHUTallUK B MOpE, Ha Cyllle U B BO3ZyXe.

B naspHeliiiem peub OyaeT HATH TOBKO 0 cucteMe GPS, Tak
Kak ocTasbHble cucTeMbl, B ToM uncie  [JIOHACC, Ha JaHHbBIA MOMEHT
He UMEIOT Pa3BUTOH U IOCTYMHOU IPUHUMAIOLLEeH annapaTypbl.

OtmeHa ¢ | mas 2000r. pexuma «CeJeKTHBHOTO JOCTYIA:
(Selective Availability) npuses; He ToJbKO K NOBBIIEHHIO TOYHOCTH
aBCOMIOTHOTO MeToJa OomnpejeteHus monoxeHui (cpenuss
KBaJpaTuueckas omuoKa yMeHbluaach mpumepHo co 100 no 15 i npu
BepoATHOCTH 95% ), HO ¥ TOYHOCTH OTHOCHTEJNLHOTO MEeTOofa. ITO
OTMedaeTcsl B IOCNeHUX Pab0oTaX, MOCBSILEHHBIX MOHHUTODHHIY C
IpHMeHeHHeM KMHEeMaTHKH B pexKHMe peasbHOIo BpeMeH HarpHuMep,
MOHUTOPHHTY MOBECHBIX MOCTOB.

[Tpumenenre GPS B pasjuuHbIX 00/1aCTAX A€SATENbHOCTH
00BbsICHSIETCST BBICOKOH TOUHOCTbIO, ObICTPOTOM HabJmtofeH|H. OObIu-Hast
TOYHOCTb U3MEPEHHH KOPOTKMX 6a30BbIX uHKi (mprumepHo 10 30-50 kM)
IBYX4acTOTHbIMU NpreMHUKaMu GPS xapakrepusyercst cieLyOLUMU
CPeIHUMH KBaIpaTHUeCKUMH IOTPELIHOCTSIMU OllpeleJIeHH s [JIaHOBOIO
nosioxeHus:: B cratiuke — 2-3 MM + 0,5-D-10"6 (nyist siuauuy B 10 kM
IOrpEIHOCTb paBHa 7-8 MM); B kunematike — 10 M + 2D-10 6.




CHnyTHHKOBBIE METOJBI ONpejeseHUs] KOOPAUHAT HAlIH
NpUMeHeHHe KaK B TPAAULHOHHBIX Teoe3nuecKux paboTax, Tak U BO
MHOTHX OTPAC/IIX HAPOAHOTO X03SHCTBA.

B coctaB cucTeMbl BXOAAT TPU OCHOBHBIX KOMIIOHEHTA — 3TO
cospesgue MC3 Tak HasbiBaeMbld KOCMHYECKHH CErMEHT; CeTb
Ha3eMHbIX CTAHLMH C/eXKeHHs M yTpaB/eHus clyTHUKaMu(cerMeHT
ynpasaenus); co6crBenno GPS-npuemuuku (amnapatypa
notpeduTeeit). PaccMoTpuM noapoGHee KaXKIbiil U3 3TUX CETMEHTOB.

Ha ToyHoCTb OnpeiesieHus KOOPAMHAT CYILIECTBEHHOE BIIUSIHHE
OKa3bIBAIOT OLIMOKH, BO3HHUKAIOIME MPH BHIMOJHEHUH MPOLELYPbI
usMepenui. [Ipupoaa sTux omnO0OK pasnuyHa.

HerouHoe onpenenenue BpeMeHU. [Ipu Bcell TOUHOCTH
BpeMeHHBIX 3TanoHoB MC3 cyliecTByeT HEKOTOpAS MOTPELIHOCTD
IIKaJbl BpeMeHM anmapatypbl crnyTHHKa. OHa NPUBOAMT K
BO3HUKHOBEHHIO CHUCTEMATHYECKOH OLIMOKH ONpe/iesIeHUsI KOOPAUHAT
okoJ10 0.6 M.

OmuoKu BhIyKcHeHUus opout. [losBasOTCS BCleCTBHE
HETOYHOCTEH POrHO3a U pacyeTa (heMepull CITy THUKOB, BBIOJIHAEMbIX
B anmnapaType NpHeMHHKAa. DTa MOTPELIHOCTb TaKXKe HOCHUT
CUCTEMATHUECKHH XapaKTep W NMPUBOIAUT K OLIMOKE H3MepPEHHs
KoopAKHAT 0K0JI0 0.6 M.

HHcTpymeHTanbHas omnOKa npuemMHuka. O6yc/oB/eHa,
TIpe/ie BCero, HaJM4reM [IYMOB B 3JIEKTPOHHOM TPaKTe IPUEMHHKA.
Hanuune naHHON morpemHoCTH NPUBOAUT K BO3HUKHOBEHHIO
KOODAMHATHOH OLIMOKH nopsiaxa 1.2 m.

MHOTronyTHOCTh pacIpoCTpaHeHUsS CHTHaJja.
[TosiBnsieTcs B pe3ysibTaTe BTOPUYHBIX OTPaXKEHUH CUTHaJIa CITyTHUKA
OT KPYMHbBIX MPENSTCTBUH, PACIONOKEHHBIX B HENOCPEICTBEHHOH
61M30CcTH OT NpueMHHUKA. [Ipn 3TOoM BO3HUKaeT siBJeHHe
UHTep(epeHLHH, U U3MepPEeHHOe PaCCTOsSIHUE OKasblBaeTcsl GoJblle
nedcTBUTebHOTO. B pedynbTrarte Bo3nelcTBHS 3TOr0 (pakTopa ondKa
OTpesie/IeHHs MICEBIOIA/IbHOCTH MOXKET yBeHUUThes Ha 2.0 M.

HoHocdepHbie 3agepxku curHana. Moxnocdepa — 310
HOHM3UPOBAHHBIN aTMOC(EepHBIH c/I0H B auanasoHe BecoT 50 — 500
KM, KOTOPBIH CONEPXKHUT CBOOOAHBIE 3JeKTpoHbl. Hamuune stux
3/IEKTPOHOB BbI3bIBAET 3a1€PKKY PACIPOCTPAHEHHU S CUIHAJIA CITy THHKA,
KOTOpasi MpsiMO MPOTOPLHOHANbHA KOHLEHTPALUH 3JEKTPOHOB U
06paTHO MPOMNOPLHOHAIbHA KBAAPATY YaCTOThl paguocHrHana. s
KOMIIEHCALUHU BO3HUKAIOIIEH MPU 3TOM OLIMUOKH ONpeneseHus
TICEBIOAAIBHOCTH HCIIOMb3YETCS METO/ IBYXYaCTOTHBIX H3MePEHHH Ha
gacrorax Al u A2 (B [ByX4acTOTHBIX npuemHuKax). Jluneiusie
KOMOMHALMH IByX4aCTOTHBIX U3MEPEHHH He CozlepKaT HOHOC(EePHbIX
MOrpelIHOCTeN NepBoro nopsaaka. Kpome toro, A5 4acTHUHOH
KOMITEHCALMH 9TOH MOTPELIHOCTH MOXKET ObITb MCII0/Ib30BaHA MOJIE/b
KOPpeKIHWH, KOTopas aHaJUTHYeCKH pacCYUTBIBAETCS C
HCII0/b30BaHKEM HH(OPMALKH, COfeprKallelcs B HABUTalMOHHOM
cooburenuu. [lpyn aToM BesMYMHA OCTATOUHOH HEMOIEJIHPYEMOH
HOHOC(EPHOH 3a1€P2KKH MOXKET BbI3bIBATh OIPEIIHOCTD ONpe/le/IeHH S
TnceBIoAaMbHOCTH 0Koso 10 M.

TponocgepHbie 3agepKKu curHaga. Tpornocdepa — caMbli
HUKHME OT 3eMHOH TOBEPXHOCTH ¢JI0H aTMoc(hephl (10 BhIcOTH 8 — 13
kM). OHa Takxke 00yc/aBIHBaeT 3aePXKKy PacnpocTpaHeHHs
pafMoCHUTHaMa OT CIYyTHHKA. BennunHa 3a1epKKHU 3aBUCUT OT
MeTeonapameTpos (1aB/eHus], TEMIIEPATYPbl, BIaXKHOCTH), @ TAKKE OT
BBICOTBI CITYTHHMKA Haj ropu3oHTOM. KommneHcanus TpornocdepHbIx
3alepKeK TMPOU3BOAUTCS TyTEM pacueTa MaTeMaTHYECKOH MOJe/H
aToro cjost atMocdeprl. Heobxonumble 17151 3TOT0 K03(PPUIIHEHTHI
cojeprKaTcs B HABUTALMOHHOM co001IeHNH. TporocdepHble 3a1epKKH
BBI3BIBAIOT OILIMOKH H3MePEHHS N1CeBAONATPHOCTEN B | M.

TFeomeTpuueckoe pacmnoJjioxeHHue CIyTHUKOB. [Ipu
BBIYMC/ICHHH CYMMapHOH OIIMOKHM HEOOXOIMMO ellle y4eCTb B3aUMHOe
TI0JIO’KEHHE TOTPeOUTEIs ¥ CITyTHUKOB pabodero cosBe3aus. [list sToro
BBOJIMTCS CMIELMA/bHbIH KOI(D(ULMEHT FreOMeTPHYECKOT0 YXYy/ILIEHHs
tounoct PDOP (Position Dilution Of Precision), Ha KoTopbI#
HeoO0X0IMMO YMHOXHTb BCE Te€PeUHC/IeHHbIe BhIlle OLIMOKH, YTOObI
MOJIYUYHTb Pe3yNbTHPYIOLLYIO OIIMOKY. Beauunna Kosdpduurenra
PDOP 3aBHCHT OT B3aHMHOT'0 PaCIoJ/I0KEeHHS CITyTHUKOB 1 IPHEMHHUKA.
Ona o6paTHO TpomopuroHadbHa 06BeMy (QUTYPHI, KOTOpas OyxeT
00pa3oBaHa, ec/iM TPOBECTH eIUHUYHBIE BEKTOPH OT MPHEMHHKA K
cnytHuKaM. Boabimoe 3nauenue PDOP rosoput o Heynaunom

pacrosoxenuu MC3 u Gouabuoi BennunHe own6xu. Ha Puc.4
pUBe/IeHbI PUMepbl yiauHoro (a) u HeynauHoro (6) reoMeTpuuecKoro
NOJIOJKEeHUS] CHYTHUKOB. TunnuHoe cpenHee 3HaueHue PDOP
KoJsiebseTcst oT 4 110 6.

Becb crexrtp mpensiaraeMoro o60pyLOBaHUS /Il HaBUTALUK
HEeBO3MOXKHO OXBATHTb JaxKe€ B MHOTOTOMHOH KHHTe, I09TOMY $I
npejJaral BaM 03HaKOMUTBCS JIHLIb C OCHOBHBIMU HaCTPOHKAMU U
reofie3auyecKuM acrekToM fanHoro Bonpoca. Cam GPS HaBuratop npu
OTHOCHUTEJIbHOH JiellleBU3HE BIOJHe obecrneuydBaeT HEOOXOAUMYIO
TOYHOCTH (MPH MIPABUJILHOM MCIIOJIb30BAHUH 10 1-5 MeTPOB B maHe
(T0 ecTb 10 KOOpAMHATAM) K 0KOIO 10 METPOB 10 BEICOTE.

Hrak, Tenepb BHIIOJHUM OCHOBHbIE HACTPOUKH nprbopa. s
acTpoHoMa-100UTe s HEeOOXOAMMO 3HaThb Treorpaduuyeckue
KOODAMHATHl MecTa HaOJI0feHHs, I09TOMY I1e€PBO-HANepPBO clelayeT
HaCTPOMUTb CHCTEMY KOOpAHHAT Ipubopa. O CcyLIeCTBYIOLMX CHCTEMAX
KOOPIMHAT 1 MX BUJAX Mbl TOBOPHUJIH Bblllle. Tenepnb naBanTe 3akneM B
HaCTPOHKH Halllero npudopa v HakieM TaM IyHKT «CHCTeMa KOOpAHHAT»
uau mofo6HBIE 3ToMy (3mech W nanee GyayT MPUBOAHUTHCA
NpUOIU3UTe/IbHEIE HA3BAHHUSI OKOH, TaK KaK y KaxJI0ro npubopa OHU
MOTYT BapbupoBaThcsi). [0 yMOTUaHHIO CTOUT reorpaduueckas
chcTeMa rpafychl, MUHYTHI, cekyHasl (hh/mm/ss.s), eciu Her, T0
BbIOEpUTE ee U3 IIpeJJlaraeMoro CIuCKa.

HactpoiiTe equHuIbl U3MepeHUSs, /15 4Yero B OKHe «BHUJ
koopauHat» («position FRMT») u Bei6epute hh/mm/s.s. B okne
«CHCTeMa CUMCJIEHUs», WIH «cucTeMa KoopauHat» («Map Datumy)
yeranosute cuctemy WGS 84 (370 oxHa U3 cicteM reorpaduyeckux
KoopAuHaT, npuHsras B 1984 roy u ucnosbdyeMast 60JbllIed 4acTH
ctpan). B okHe «opreHTHp KapThl» («north ref») BeiGeprTe MarHUTHBII
a3uMyT (MarHUTHBIH a3UMyT — YroJl OTCUHTBHIBAEMBIE 10 4acOBOH
CTpeJIKe OT HANpABJEHHUs] MATHUTHOTO MepuanaHa) uiu Magnetic.
Bennuuny cmelieHne ycraHoBute 004°E. MarHuTHoe CKJIOHEHHE — 3TO
nompaBka MexXJAy HalpaB/JeHUeM HCTHHHOTO as3uMyTa
(OTCUMTBIBAEMOrO OT UCTHHHOIO MEPUIMAHA, HATIPABIEHHONO CTPOTO
Ha TOUKY CEBEPHOTO 0JII0CA) ¥ HANIPABJIEHHUEM MATHUTHOTO a3UMYTA.
EnuHUIEl M3MepeHHUs YCTaHOBUTE B METPAX.

Jlanee HacTpolTe AATy U BpeMs C MAaKCUMaJIbHOM TOUHOCTBIO
(uem TouHee Bl 3T0 cresaeTe, TeM TouHee MPUGOP GyneT BbAaBaTh
KOOPIMHATHI).

Crenyer Tax ke OTMETHUTb, YTO, KaK IIPaBUJ/IO0, OOMBIIMHCTBO
KapT UMeeT He TOJbKO Ie0le3U4eCKylo, HO U reorpaMuecKyio CeTKy
KOODJMHAT, [I09TOMY C HaJI0XKeHHeM Balllel TOYKH Ha KapTy 0COObIX
TPYZHOCTEH He BO3HUKHET.

Jlnst onpenesieHUs KOOPAMHAT HaBUraTopy TpebyeTcs
TNIPUHUMATb JaHHble MUHUMYM OT TPeX CIIyTHUKOB, B Ufieasle xe Jyullle,
410 Obl ObLIO NAATb U G0Jlee CIYTHUKOB. OTroBOPIOCH, UTO TIPU MePBOM
BKJIIOUEeHHH HABUTaToOpY Jyulile 1aTh MUHYT 10 1J1s OIIpeie/IeHHsI CBOEro
MECTOIOJIOKEHHUSI.

Hrak, Bxawounte npubop. HoxauTech, Moka oH Halger
HeoOX0IMMOe KOJHUeCTBO CIyTHUKOB. [Ipu ompesneseHUH CBOUX
KOOPIMHAT CHAuasia BBEJIUTe UMsl TOUKH U Ipyrue faHHble (ec/id oHu
TIOJI?KHBI OBITh BBEJEHbI), a 3aTeM MOJIOXKHUTE HaBUTaTOp Ha JI000H
npenmet (IOMyCTUM Ha TeIECKOI) TAK, UTOObI OH HAXOIUIICS MUHUMYM
B MOJIyMeTpe OT 3eMJIH, 0630pHOCTh Heba Obla XOpolllel, HUKaK He
menee 120° (B upeane ee 180°), npuGop HAXOMUIICS B FOPUSOHTATLHOM
T0JI0KEeHUH, AUCIlIeeM BBepX. [ToMHHTe, UTO 9TO He KOMIIAC, U €CJIH
Bbl XKestaeTe npu ero NoMOILH JOUTH 0 paHee 3alIUCAHHON TOUKH, TO
TNI0KA3bIBATh HAIPABJ/IEHHE OH OYIeT TOJbKO Ha XOAY.

Kpowme Toro, cienyeT HOMHUTb, UTO €CJIH Bbl I€PEMECTUIUCh
6oJsee, yem He 100 KM OT MOCTOSTHHOTO MecTa HaOJIOLEHUH, TO
HaBUTraTOP MOKeT MONPOCHTh MHULUAMIU3ALMH, TAKOH XKe, KaK U IPH
TePBOM BKJ/IIOUEHHH.

Tenepb, o3HakomuBuMch ¢ ocHoBamMu GPS-cucrewm,
HeoOXOAUMBIMHY 7151 PAGOTHI C HUMU 3HAaHUSIMH F€OJI€3UU U TeM, KaKHe
OCHOBHBIE HACTPOMKe YCTAaHOBUTb B CBOEM HABHIaTOpe M KaK UM
M0JIb30BaThCsl, MONpobyHTe MpoBepUTh cebs Ha Aede. 2Kesaio Beerna
sicHOro Hebal

Cepreit bBynnakos, r. KpacHosipck
buldakov_sergey@mail.ru
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Komema MakHoma na onesrom nebe 14 ansaps 6 14 uacos 40 munym
. Ixcnosuyus 0.001cex. (spems mockosckoe)

C camoro nepBoro Moero MoMeHTa npedblBaHUs B SKCIEIULHH Ha
Kagkasz (CAO), naunnas c 4 susaps 2007 roga, s He ymycKas CBOH IIaHC
Ha0J01aTh BCe BO3MOXKHble KOMETbI, NMPaBAa HCKJIOYHUTENbHO He
BHU3yaJ/bHbIE, a Te, KoTopble BUAHBI ¢ momouibio [13C kamepsl u 80 MM
anoxpomara ¢ OTHOCHTeJbHBIM oTBepcTHeM {/6.8. Buaronaps momoum
nporpaMMel ianetapus - [aiin 8.0 s 3Ha/1, uTo Ha Hebe ecTh sipKas KOMeTa
2006P1(McNaught), Ho monbITKH 06HapyKUTb ee Obl/1H TiLeTHb | [TonmbITKY
HalTH ee mpu noMoly 6UHOKJs 8x30, moBTOpPSINCE KaKAblHd Bevep! £
NpHUCTaNbHO BCMaTpuBaJjcs B He6o, enBa CoJiHIE KacasoCh JHHHH
rOPU30HTa, OCMAaTPUBaJ MJOMWALKH, T1e J0J/KHA Oblia Obl HAXOAUTbCS
KOMeTa, HO YBUIEThb ee TaK U He ypajoch! SIpkuil (hoH BeuepHero Heba, a
mopo# U 06/1aUHOCTb, CKpbiBand KoMety! C/Iydn/ioch Tak, UTo MOCJ€ TOTO,
KaK BCe YUaCTHHKH 9KCIeMLHH BepHY/IHCh B MOCKBY, s 0CTaJICS OMH Ha
rope, B OKPYXX€HHH TOPHBIX BEPIIHH M B NOBEpPLIEHHH BCEro, ¢
oTKaszaBwuMcs paboratb MHeTom Ha Kasanckoil cranumu! Msonsuns kak
Ka3aJoch Obl, le/1aeT 3JYI0 LYTKY, 3aKPblBasi MEHsI OT OOLLEHHUS C BHELIHHUM
mupom! Ho 13 suBaps 2007 roma Ha MOH MOOHJIbHBLIA HOMED MO3BOHHJI
H3BECTHBIH HabJaogatesb KOMET U npocTo Mod apyr Banepa Kopuees,
KOTOPBIH H COOOLIM/ MHE OT TOM, UTO KOMEeTa He0XKHAaHHO BCIbIXHYJA
craja SIpKUM, HOCTYIMHBIM [Js HaOJ/II0JeHUH 00beKTOM, faKe AHEM B
HerocpencTBeHHOH Gau3octh oT CosHua!l 3a uto emy, Gosbloe crnacubo!
A MHe octaBasoch KaaTh 14 siHBaps! YuuThBasi 0COGEHHOCTH MaBUJ/IbOHA,
U3 KOTOPOTO s IPOBOJMJ HAGJIOIEHH ST ¥ 3aKPBITOCTH FOPU3OHTA, 51 6OsIIC,
4yT0 KOoMeTa OyzeT 00bekToM HenocTynHeiM! Haunnas ¢ 13 yacos 30 munyT,
s IPEANIPUHSLII TIONIBITKY HAUTH ee B OHHOKJIb, H 3TO MHe ynasocs! [TpaBna,
s Bce BpeMsl pucKoBaJs “HapBaTthesl” Ha CoJHIE, KOTOPOE MHE MPHUILIOCh
06MaHyTh, CIpPSITaBLIMCh 33 yroJ MaBHJIbOHA H 00pe3aB TeM CaMbIM
OTPOMHYIO YaCTb CBEeTa MOMNajfalollero B 00beKTHBE OHHOKIs! §1 He 3Hau,
Kak Oy/IeT BbIMVISIeTh KOMeTa H 04eHb PUCTANbHO BCMATPHBAJICS B KaXKIblH
“nartadox” mpocMartpuBaeMoid obsactu! Y Bapyr, crnycts He6GOMbLIION
MIPOMEKYTOK BPEMEHH s 3aMeyalo YyThb BbITSHYTEIH 00beKT, 00/1afal0LHi
SIBHO npu3HakaMu xBocta! DTo 6bi1a Kometa! Henopaneky ot MeHs ObLI
kommbioTep ¥ rotoBas K pabote [13C kamepa Artemis 285 ! He nosro nymas,
s CTasl HABOIUTLCS HAa KOMETY, HO yKe B Gosiee CHJIbHBIH HHCTpyMeHT 80
MM anoxpomar ¢ yBesqudeHneM 36 kpat! & Obl1 mopaxen tem, 4To yBuae!
BosbLI0#, HCKIIOUUTENbHO NPAaBHIIbHOH YBUIEJ 51 FOJIOBY KOMETBI, KOTOPAst
9 (PEKTHBIM, IPKMM CePeGPUCTHIM LLIAPOM CHsi/Ia B I0JIe 3PeHHUsT TesiecKomnal
fpKocTb rosoBbl Gblyia He OAHOPOIHOK U SIBHO 3aMETHO YBEJHYHBA/IaCh OT
Kpasi K LEHTPY, HO TePEXO ATOT OblJI He MJIABHbIH, KaK y OOJIbIIHHCTBA KOMET
Ha BeuepHeM Hebe, a Gosee KpyToH U ObicTpo HapacTatouui! 5 cran
BCMAaTpPUBaTbCs M OOHApYKHJ ciaabble MPU3HAKH Ta3oBbIX CTPYH,
BLIXOJASIIUX M3 T0J0Bb KOMeThl! A moc/se HeNnpoJOJIKHUTENbHOTO
BCMaTpPUBaHMsl MHE YHa/J0Ch PACCMOTPETh SIBHO M CaM XBOCT, IpaBia OH
Obl1 ropasno cinabee, 4YeM BBIXOASILIME H3 TOJOBH CTPYH H elBa
pasauunmbli! 3apabortas mpuBoOJX Teseckomna. Bece Oblso B TOTOBHOCTH
CHHMaTbh KOMETY, YTO He3aMeMJIuTesabHO M chenan! M3 cepuu CHHMKOB
nosnydenHbix Ha [13C kamepe, HauGoJee yIauyHBIMU MOJNYYHUIOCH JIHIIb
HecKoJsibKo! Bel MeeTe BO3MOXKHOCTB MOCMOTpPeTh Ha ABa n3 Hux! OH
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noJsryueH ¢ skcrnosuuner 0.001 cexynael B 14 yacoB 42 MHHYTBI MECTHOTO
BpeMeHH Ha 80 MM aroxpoMate ¢ OTHOCHTeIbHbIM oTBepcTHe {/6.8. [Tpasaa
MOTO/HbIE yCJIOBHUS OBIIM He odeHb OsaronpusitHbie! Ob6maka, moTom
He6oJblIMe pa3pbiBbl. OQHUM CJIOBOM Mrpa B KOWIKH MblkH! KadecTBo
KOHEUHO KeJ1ajio Obl JIYUILEro, st TOHUMAK0, HO [I0Ka TaKoe, KaK ecTb. TeMHble
UIOLIAJKH - 3TO POPabOTABIINECS Ha CHUMKE COCHBI.

b

B 14 uacos 42 munymor no MOCKOBCKOM Y 8pEMEHU....
Ircnosuyus 0.001cex.

[Tostockl 1 npoune “Ko3siBKM™ - IbLIb HA YHMIIe U 1p. B nocsienytouye
JIHU s TP PUHAMAJ MHOTO Pa3 MOMbITKH HAHTH 3TY KOMETY ellle, HO BUIUMO
OHa ObICTpO c/1abesa, TOITOMY BO3MOXKHOCTB €€ JIMLEe3PeTh Tasi/1a Ha [1a3ax
¢ kaxapiM nHeMm! Ho nuuero crpamHoro! [lisi MeHsl, B MOeH NpaKkTHKe
HabJofaTess KOMeT, 3To Obla NepBasi, Ta, KOTOPYIO yanoch Habmo1aTh
Ha nHeBHOM Hebe! To, uTo MHe yaa/n0ch 0THAGII0ATh, 0CEJI0 BO MHE U CTA/0
4aCTHUKOH MOeH XKHM3HeHHOH ucTopuu! OueHb Xallb, UTO MHOTHE TaK U He
CMOIVIH YJIHLIE3PETh TaKoe 3aMedaTe/IbHOe COOBITHE, HO yMalo, YTO Ha Halll
BeK KOMeT M HebGa XBaTHUT BCeM, M Halld KOMETHI, spKHe WU
(haHTacTUyeckue, Bce elle Brepeau!

Cepreii lllypnaxkos, r bapaus (Bexapycs),
shurpakov@tut.by

YactHada acTtpoHOMHUYecKas o6cepBatopud “Taurus-1".
Kox 8 MPC - A98.

NOKPBITHE CATYPHA AYHOM

e |

Jlyna u Camypu 3 gpespara 8 02 waca 32 munymot
N0 MOCKOBCKOM I 8peMeHrU




[Tokpertue Carypha Jlyno# 3 deBpans nias bpsHcka Oblio He
caMbiM OGaaronpusiTHbIM. Kak TakoBOro Nmo/JIHOrO MOKPLITHS He
o6emadsnoch. [Tocae pacyueToB B aCTPOHOMHUYECKOU mporpaMmme-
nnaHetapuu Guide OblIM NOJYyYeHbl C/ledyIOlUHe CBeJeHHUS: TOKPbITHE
6yner yactuuHblM — B 02.30 HAaYHYT NOKPBIBATHCS KOJbLA H OKOJIO
nosoBuHbl aucka CatypHa. B treuenue 10 munyt JlyHa «npokaturcsi»
HUJKHUM KpaeM mo aucky nuaaHeTsl, 1 B 02.40 3Be3gHoe paHueBy
3aKOHYMUTCs. B npuHUMIe, nmpakTHKa NOATBEepPAHJIA TEOPHIO,
eJMHCTBeHHOe, uTo AucK CaTypHa NMOKpPbIJICS He Ha NOJOBHHY, a Ile-
TO Ha TPeTb. B 3TOM nsiane 6oJ/iee TOUHOH 0KasaJsach nporpamma Starry
Night Backyard. [Toroga HenocpeacTBeHHO B MOMEHT Hab/0neHUS
nopagosana. HecMoTps Ha 10CTaTOUHO HU3KYIO TeMIePaTypy BO3ayxa
(=18 rpanycos Leabcusi), He60 ObLJIO SCHBIM, MOJHOCTbIO
OTCYTCTBOBaJa AblMKa. HabaoneHus NpoBOAUNKChL B TeJecKon
FirstScope 114 EQ-DX c yacoBbiM npuBoaoM. K okyssipy npu nomouu
caMoJeJ/JbHOro ycTpoicTBa Obl1 npucrnocobyaen gortoanmapar-
undpombiibuuna Sony DSC-60, 4.1 Mpx. Bce nosmyuenHsie
dbororpapuu — oaMHOUHBIE, CHATHe 4Yepe3 okyasp 10 mMm c
UCIO0Jb30BaHUEM 2-KPATHOTO, a rje 3-KPaTHOTO, YBeJHUYeHHUSH
¢otoannapara. Mcnosnbsosanack Buifepxka ot 1 /15 10 1/5 cexyHnnl
u uyBctBUTeabHOCTh ISO 100. 3arem Bce poTorpaduu NpoxXonUIH
o6paborky B Adobe Photoshop 7.0 (ucnpasaenue yposueit). Bosee
KOHTpacTHble GoTorpaduu ObIIM MOJYUeHbl NMyTeM CJOXKEeHHUS B
nporpamme Registax ueTbipex cepuHHBIX KaipoB. B kako#l To Mepe
BpsHcKy Bce-Taku noBes3Jso. B oTaMuMe OT MOJHOIO MOKPHITHSA
CarypHa JlyHo#l, nelicTBHe KOTOPOro AJHUTCS MeHblle MUHYTHI, B
HaumeM ropoje npouecc 3atsHyjncs Ha 10 munyr. KoHeuHo,
npakTHuyecku nosHas JlyHa gocraiasaa Heyno6cTBa BO BpeMs CbeMKH.
YcTaHaB/a1MBas MEHbIIYIO BbIAEPXKKY, MOJydaeM KauecTBeHHble (HOTO
CaTypHa, HO IIOJIHOCTBIO TepsieTCs JIYHHBIH nek3ax. Ecau, Hao6opor,
yBeJHYHBATh BbigepxKy, Tepsercs CarypH. Buisio 66 Hemmoxo
UCIOJNb30BATh A/ TAKHUX CbeMOK JYHHBIH (UIBTP, KOTOPOTO, K
coxKaJ/leHHUIo, oKa He npuobpes. B 3ak/10ueHUH MOXKHO CKa3aTb, UTO
3peJiille OUeHb YAUBHUTEJNbHOE U HEOPIUHADPHOE.

Jyna u Camypn 3 gespars 8 02 uaca 44 munymot
N0 MOCKOBCKOM Y BpEMEHU

[Tocse TakMX COOBLITHH oliyllaellb BCeJeHCKHH MacuTad
npoucxonsiuero. [ToaTomy nogoGHble sBJIEHUS CTABATCS AJsI MEHS B
OIMH P C COJTHEUHBIMU M JIYHHBIMH 3aTMeHHsIMH. Temnepp ocraercs
TONbKO HAalEsIThCs Ha XOPOWYIO NMOTOAY BO BpeMs CJAEAYIOLIHX
nokpuiTHH CaTypHa.

EBrennit Koueprus, r. bpsaack

JIOPOTA W BEHEPA

Beuepom 25 mapra 2001 roga Buaumoctb Beneps Gblia
OoTJIHYHOU. BeHepy MoXHO Obls10 HaOJMI0AaTh GoJiee yaca 10 MOMEHTa
ee saxona. HacTynan nmepuon nBoiHo# (BedepHeld W yTpeHHewH)

Buanmocty BeHepuol. [Ipona6atonas Benepy Beuepowm, 51 pemus HalTH
ee yTpom, 6J1aro MorojHele yCJAOBHS 1M03BONAIN. B monenenpHuk, 26
MapTa MHe HY’KHO OblI0 HATH Ha paboTy, KoTopast HaxoauTtces B 10 Km
ot noMa B cese Kambiaunka (X0xubiit Ypan, OpeHbypKbe), M03TOMY

npocnatbh MOMEHT Bocxoaa BeHepsl st He 6osisicst. Beras B 6 wacos 10
MHHYT [0 MECTHOMY BPeMeHH U OJIeBIINCH, 5 BbILLIEJ Ha YJIHILY U MOLIeJ
[0 HaMe4YeHHOMY MapupyTy. B 3To yTpo KoHIa MapTa GbIJI0 XOJI0LHO.
Tepmomerp nmokasniBan 14 rpagycoB moposa. [opora umesa
HanpaBJeHHe CTPOro Ha IOT U 103BOJsiIa 0003peBaTh BCIO I0XKHYIO
yacTh Heba Inpu Xxoabbe (ocTaHaBAMBATLCSA ObIJIO KpalHe
He)eJaTeJbHO, MOTOMY YTO MOXKHO OblJI0 OMO3AaTh HA pa60Ty). B
BOCTOYHOH uacTu Heba yxKe MOSBUJCS CyMepeUHBIH CerMeHT
(actponomuueckue cymepku). [To Xxoay ABUXKEHUS OTKPbIBAJCSH
npekpacHbld BuI Ha co3Be3aue CKoprnuoHa. AHTapec mMepuad
KPacHOBATBIM GJeCKOM 3HauuTeJbHO ycTynas Mapcy (Apecy),
KOTOPBIH PacIoJIOKUJCs JeBee U Boille. Jlopora li/1a Mexay XoaMaMH,
U XOJIMBI 3aKpblBaJH BOCTOYHYI 4acTb HeOa npumepHo Ha 10 — 12
rpagycoB IO BbICOTE, NOITOMY § YyCKOPHJ LIar, 4ToObl BbIUTH Ha
y4acTOK AOPOTH C OTKPBITBIM BOCTOUHBIM FOPH30HTOM, YTOObLl He
omno3jgaTh K Bocxoay BeHephl, KOTOPbIH TeopeTHYECKH HOJIKEH OblJ
NpoOMU30UTH B 7 4acoB 34 MHUHYTH 10 MecTHOMY BpeMeHU. K Tomy
BpeMeHH, KOrJa OTKPBIJICS BOCTOYHBIH FOPHU3OHT, HACTYNHIU
HaBUTalLMOHHble cyMepKU. [loutn Hajy rosoBoi cusiia Bera, Beicoko
Ha I0r0-3araje CBOMM XKeJTOBaThIM OTTEHKOM pajfoBaJ B3rasa ApkTyp.
[Tpongoskast WMATH, 5§ BCMaTpuBajcs B Ty 00/1aCTb TOPU30HTA, TJe
no/KHa Obla mosiBUTbCsl Benepa. HacTynu/u rpaxnaHckue cyMepKH,
U CTajio COBCeM CBeTJ/0. Bera u ApKTyp 3HaUUTEbHO OC/Ia0UIH CBOK
6/1ecK, HO BCe elle XOpollo Hab/al0JadUCh HA TTO0CBET/IeBIIEM CHHEM
Hebe. B pacueTHoe BpeMms Bocxoja Benepsl g1 okasancs B MecTe, rie
MaTeMaTHYeCKHH FOPH30HT 3aKPBIBAJICS IPUMepHO Ha 2,5 — 3 rpajyca
1o BblcoTe. BeHepy B Tako# CUTyalUU 3aMeTHThb OblJ10 HEBO3MOXKHO.
OcraBasoch HafesiTbCs, UTO OsecK BeHepbl MO3BOMUT ee YBUIETb Ha
(oHe GbICTPO CBeTJ/IEKOLIEr0 Heba M03Ke. DTa HaflexK/aa NoJ0rpeBanach
TeM, uTo Bera u ApKTyp, XOTS U NpPeBPaATUJIUChH B Clabble HCKOPKH,
HO ele OblIK BUAHBL. Jlopora noaHssach Ha MPUrOPOK U B 7-52, Han
JecoM, JeBee Touku Bocxona CoJHIA, NOSIBUIACH 3BE3/1a JKEJITOBATO-
opaHxeBoro upeta. 1o 6blia Benepa! CpaBuupas ee Gueck ¢
Apkrypom u Beroii, s Hauwes, 4To BeHepa sipue HHUX, XOTsI CBETJBIN
(hoH Heba U HU3KOE [OJOXKEeHHe Hal TOPU30HTOM CHJBHO 0C/labJ/s1U
ee OGaeck. Benepa, moaHumasicb Hajl FOPU3OHTOM, Ka3aJgocCh,
yBeJM4YMBaeT CBOU OJieCK, HO cBeTJ/ewllee HeOO He MO3BOJANO el
3aCBETUTHCS B MOJHYI0 cuay. [IpoBepsisi ocTpPOTY 3peHUSs, 5 NbITAJCS
pasrasifieTb cepn Benepbl. ¥YBbl, OBJIO 3aMeTHA JUWb JerxKas
IPOAOJITOBATOCTb MJAHeThl. [IponosKas NyTh, s pPeLIU/ NPOBEPHUTH,
4TO JKe HCYe3HeT ¢ HeOocBoJa paHblie: BeHepa, KoTopas sipue, HO
HU3KO HaJ FOPU3OHTOM U Ha cBeT/JoM (oHe HebGa uau Bera, koTopas
IOUTH B 3eHUTEe U Ha cBeTJ/10-cuHeM (oHe Heba. [Toouepenno nepesonas
B3rJsj ¢ Beru na Benepy u o6patho (xoTs npu xonbbe 3To cpesaThb
JIOBOJILHO TPYAHO) fi [IBITAJCS YJIOBUTh MOMEHT UCUE3HOBEHUs Ha oHe
Heba o6eux cBeTuJ. Ho TyT BocTOouHyI0o 4acTh HeGa CHOBA 3ar0POAUII
xosM, a Benepa u Bera Bce eue 6bl11 BugHbl. Yepes aBe MUHYThHI Bera,
6/leCHYB B MOCJeJHUN pa3, pacTBOpuUJach B HeOeCHOH CHHeBe, HO
Benepa, HaBepHoe, Obls1a elle BUAHA. Korga BOCTOUHBIE FOPU3OHT
BHOBb OTKPBLJICS, 51 y2Ke He MOTI HallTu BeHepy, Kak Hu nbiTancs. He6o
B 3TOH 06/1aCTH NPUOOPEO OPAHKEBbIH OTTEHOK, ByaJupys MJaHeTH,
KOTOpble MOTVIM HAXOAUTbCS 3[1eChb B TOT MOMeHT. B 8 uacos 20 Munyr,
TOUYHO MO pachnucaHuio, BepxHUU kpai CosHLIA MOKasajcs H3-3a
ropusonTta. Kasanoch HabnlogeHue 3aBeplieHo, HO MeHs MOJIXKUAAN
HeGosbwon clopnpus. C 3amana Ha BOCTOK JieTesl GOJBIIOH caMoJleT,
KOTOPBIH B Jyuax Bocxoasinero Co/iHIIa HMeJ KPaCHOBATHIH OTTEHOK
u sup HJIO, t.k. 6anuku ot CosHua MeHsaH ero ¢GopMy A0
Hey3HaBaeMocTH. [To3agu Ha HeKOTOpOEe pacCcTOsTHHE TSAHYJHUCb TPU
HHBEPCUOHHBIX cJjela Oesoro useta. M Tyt Havanoch camoe
uHTepecHoe. Yem Ouauxe camoseT nopsneran k ConHuy, tem sipue
CBETHJHMCb UHBEPCHOHHbIE CJelbl. B KaKOH-TO MOMEHT CHJIY3T
caMmMoJieTa MCYe3, U OCTAJHUCh TOJbKO 3TH CBETSIIMECS CJelbl.
[Tonyunnach sipkas «kometa»! OIMH M3 HHBEPCHOHHBIX CJE€JO0B
Ha0J/1101a/Ccs OTAENbHO, KAaK JOMOJHUTE/IbHBIE XBOCT KOMETbl B BHJE
TOHKOH cTpyH rasza. OcTajsbHON XBOCT OblJ LUMPOKHE U 3aKaHUMUBAJICH
pBaHBIMHU KpasiMu. MHe npeacTaBu/iach BO3MOXKXHOCTb YBUIETh, KAKUM
MOJKeT ObITb BHJ KOMETHI, €CJU OHA OYyIeT OueHb PKOH. DTO ObLIO
nouctuHe Qeepuueckoe 3peauie! 2Kanb, oHO GbIIO HELOJTHM.
XoueTcst IOCOBETOBATH JIOOUTEIIM aCTPOHOMUHU, yallle HAaOJJI0AaTh B
yTpeHHUe Yyackl. IMeHHO yTpoM, KOTla BO3/yX UHCT U IPO3payueH, BaM
MOJKeT NPeACTaBUThCS BO3MOXKHOCTb YBUJETb HEUTO, HeOObIYHOE U
3pequiHoe!

Anexcanap Koaaosckuii, OpeHO6yprckas 061actb
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JI0'HHTEPECHD

NPOXO0XAEHWE BEHEPBI W MEPKYPWS NO AUCKY CONHUA OAHOBPEMEHHO!

Mepryputi u Benepa na ducke Coanya 26 urors 69163 2oda

He moxet Ob1Th! Tak BOCKJIMKHET ObIBAJIBIH J1IOOUTE b aCTPOHOMHH,
npouyuTaB 310 Ha3BaHue. OH 3HAeT, 4TO B 0003pUMOM OYAyLIEeM TaKOro
SIBJIEHHUS He NMpeABUAMTCS. DTO BepHO. B o6o3pumom Oyanyliem He
npensuantes. Ho yepes gecsTKU ThiCSY JeT HALIK JajeKHe U 3a0blBIIHE O
21 Beke MOTOMKH CMOTYT Ha0J/II0aTh TaKoe siBjieHne. BoamoxHO, UM OyaeT
HeBoOMeK, uto 6oJbiie 60000 JeT Hazan MOIU Y¥Ke 3HAIU O TOM, 4TO 26
uioJ151 69163 roza ¢ 3eM/M MOXKHO OyeT HabII0AATb TPOXOXKAEHHUE 110 TUCKY
Counnua cpasy aByx miaHet CosHeuHod cucreMsl — Mepkypusi 1 Beneper.
IT0 04eHb peaKoe COOBITHE, HO, KAK BUANM, Bo3MoxxHOoe. Ha nmpusoaumom
PHUCYHKe Bbl MOXKeTe BUJETb, KaK OyIeT POUCXOAUTb ITO SIBIEHHUE.

3emasn u Benepa na ducke Coanya 6 urons 2012 2oda
(8ud ¢ mapcuanckoii opbumot)

Ha nucke CosiHuLa, MOKPBLITOM MSITHAMH, NMPaKTHYECKH, He
U3MEHHBLIEMCSI 33 IECATKH ThICSY JIET, BUAHBl AMUCKH BHYTPEHHHX IJIAHET
CosHeuHOH cucTeMbl - MepKypus U Benepsl.

Juamerp Mepkypus He ipeBbIaeT 11 yriIoBbIX CEKYH/, a IHAMETP
Beneper — 62 yrioBbiX cekyHI. BeHnepa yxxe 3akaHUYHBaeT cBoe
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npoxoxjaeHue, a MepKypHui ToJbKO HAUMHAET CBOH MYTh 110 AUCKY IHEBHOTO
cBeTHJIA.

Kajib, 4TO HaM He JOXKUTb [0 ITOTO SIBJIEHHSI BCETO HUUEr0, KaKHUX-
TO HECKOJIBKO [€CSITKOB ThICSY JIET, YTOObI MPOHAG/IONATb 3TO SIBJIEHHE C
3eman. OHAKO y COBPEMEHHBIX 3eMJISIH BCE XKe eCTb LIAaHC YBUJETb Cpasy
nBe muanetsl CosHeuno# cuctembl Ha aucke Cosanual! B 2012 rony
NpOM30UIeT elle OJHO MpoxoxiaeHue BeHepol mo gucky CoaHua u
KOCMOHABThI, JeTsle K Mapcy (ecsu, KOHEUHO, TaKas KCIeNUIKs
COCTOUTCSH), IpU CTeUeHUHU 0OCTOSITebCTB MOIVIM Obl HaGJMI04ATh TAKYIO
kaptuny. Ha nucke Cosnua 6 utonst 2012 roga 6ynet Haxonutbesi Benepa,
a ¢ MapCHaHCKOU OpOUTHI (v Ha MyTH K Mapcy) MOKHO OyzeT Haba01aTh
Ha aucke CosHua eue U 3eMmuaio, a Takxke JIyHy, KoTopas B 1eHb
NpOXO0XKJIeHUsT OyaeT OKOJO (pasbl MOJHOJNYHHS, U Toxe OyHeT
npoeuupoBarbesi Ha CouHie! Tak uTo Kesawiine nNpoHab.II0IaTh TaKoe
siBJIeHHe JI0/I2KHbI TOTOBUTHCA K MOJNETY B KOCMOC :)

Ecau rosoputs o JlyHe, ecTb ellle 0HO 3aMeudaTe/bHOe SIBJIEHUE,
cBsizaHHoe ¢ JIyHo# u npoxoxneHueMm Benepsl no aucky CosHua. dto
npoxoxkneHue Benepsr no aucky CoJiHIIa BO BpeMsi NOJHOTO COJHEYHOrO
saTmenusi! MHrepecHedas kapruna! Ho, yBel, mpousoiger ato
3aMeuaTesbHOE SIBJI€HHE TaKXKe He CKOPO, XOTS Fopasao paHblile JBOHHOrO
npoxoxaeHus no aucky Cosxua Mepkypus u Benepsl. Bo Bpemst mosnoro
cosiHeuHoro 3atMeHus Benepa nporiner no aucky Connua 5 anpesast 15232
rona. Ha pucyHke Bbl MOXKeTe BUETh, KaK OYIeT MPOUCXOAUTD 3TO SIBJIEHHE.
Cnauvasa Benepa Berynut Ha auck CostHLA ¥ TPOFAET TOYTH [TOJIOBUHY MYTH
10 €ro AMCKY, a 3aTeM HayHeTCs COJIHeYHOoe 3aTMeHHue. JIyHa mokpoeT
Counnue u Benepy ognoBpemenno! 3arem Jlyna orkpoer Benepy Ha aucke
CoJIHIA 1 IPOJIOJIKUT OTKPBIBATh COTHEUHBIH IMCK. BeHepa coliner ¢ aucka
CoJIHLA Npex/e, YeM ycleeT 3aKOHUUTbCS YaCTHOE COJTHEUHOe 3aTMeHHUe.

MpoxoxpeHke Benepsl 5 anpena 15232 roga
B0 BREmA CONHEYHO D S8TMEHK A

IyHa

ConHLE

EeHepa

Benepa na ducke Coanya 80 8pems COAHEUHOCO 3AMMEHUA
b5 anpeasn 15232 coda

CKOJIBKO 3aMedaTeJbHbIX SIBJEHHH NMPENOJHOCUT HAM cama
acTpoHOoMHS. XOTS MBI M He CMOXKeM HaOJI0AaTbh 3TH SBJIECHHUS
coOCTBEHHBIMH I'71a3aMH, HO, 3Has1 O HUX, ellle 60JIblile BOCXHIIACIIbCS CaMOH
3aMeuaTesbHON HayKo# Ha cBeTe! Besb To/IbKO 6/1aronapst acTPOHOMHH Mbl
MOKEM 3aryIHyTh Ha ThICSYM W MHUJITHOHBI JIeT BIepel, Kak BO BPeMeHH,
TaK ¥ MPoCcTpaHCTBe!

W3zo6paxenunsi ua StarryNightBackyard 3.1

Anekcanap Kosnosckuit



ANPENb-2007

0630p mecsnia
(maercs Ha mecsL Bnepen)

OCHOBHBIMH aCTPOHOMHUUECKHMH COOBITHSMH MecsLa
aBasioTcs: Mepkypuit B coeuuenuu ¢ Ypanowm (1 anpesns), nokpeitue
sgesnHoro ckomsenus [lresms (M45) Jlynoi (19 anpens), komera
P/Encke (2P) B nepureauu (19 ampessi), MakcUMyM AelcTBHUSA
MeTeopHoro notoka Jlupuapl (22 anpens), nokpeitue CatypHa JIyHo#
(25 anpeas), nokpeitue Peryna Jlyuo# (26 anpeas), Mapc B
coenunenuu ¢ Ypanom (29 anpens). CosHIle NBHKETCS MO CO3BE3HI0
Pui6, 19 anpens nepexons B co3pe3nne OBHA M 0CTaBasich B HEM [0
KOHIa Mecsinia. baiarogaps 6picTpoMy MOBBILIEHHIO CKIOHeHUS CoHIA,
JI0JITOTA [HSI CTPEMHUTENbHO yBenuuuBaetcs. Ha mrpore MocKBb 0Ha
uaMmeHuTcst ot 13 uacoB 03 MUHYT B Hauyase Mecsua ao 15 yacos
14 munyT B ero KoHue. Ha mupore Mocksbl nosynenHas Beicora CosiHIA
IOCTHTaeT K KOHIY Mecsinia 48 rpanycos. Houn ctaHoBsITCS BCe KOopoye,
U y mo0uTesedl aCTPOHOMUH OCTAEeTCsi BCE MEHblle BpeMeHH s
HabJoleHUE 3Be3/1HOro HeOa. BeuepHee He60 Bcero mecsila, Takxe Kak
U BMapTe, OyIeT yKpalleHo KpacaBulied Benepo#, Mpogo/»KUTeNbHOCTD
BUIVMOCTH KOTOPOH COCTABHUT 3 4aca B HayaJe anpess u 3,5 yaca — B
KOHIle. B TeyeHHe omucbiBaeMOTro nepuoja IJaHeTa NMPOULET 1O
cossesnusim OBHa u Tesblia, pacrnosarasich 10CTaTOYHO BBICOKO HAj
3amaJHbIM TOPU30HTOM Ha (oHe BeuepHed 3apu. 12 anpeas (B Jenb
KocMOHABTHKHY) Benepa npoiiner B 2 rpagycax toxHee [lnesin, a
19 anpesist 0K0JI0 3TUX HeGECHBIX 00 BEKTOB Oy €T HAXOAUTHCS MOJIOAAS
Jlyna (®= 0,07), koropas nokpoet [laesas. dToT Beuep Gyner
KyJIbMHHALHOHHBIM 110 3PEJIUIIHOCTH 32 BeCb Mecsl. HouHoe cBETHIIO
Oy/zeT BUHOBHHKOM ellle IBYX MOKPBLITUH Mecsilia, a HAauHeT CBOH MyTb
10 anpesbcKoMy HeOy B cosBeanuu JIbBa mpu ¢ase 0,97. 2 anpess
€CTEeCTBEHHBIH CMYTHUK 3eMJ/IU BCTYMHUT B (Da3y MOJHOMYHHUS, a Uepes
TOJIOBUHY CYTOK MPOHIET TOUKy aroresi (caMy ymeJeHHYI0 0T 3eMan
TOUKY CBO€l 0pOUTHL). DTO Oynet camast MaseHbKas JlyHa B OTHOMyHHE
B 2007 rony. He cmoTps Ha 370, mosHas JlyHa cresnaet HOUM Havyasa
Mecsil[a OUeHb CBETJBIMU, HO C KaXKIbIM AHEM OyIeT OMyCKaThCs B
10)KHOe noayumapue HebecHOH cepbl. K KoHLY nmepBoi geKaubl
(x mocsienneis uetseptu) JlyHa npoitneT cBO€06GPa3HYIO TOUKY «I02KHOTO
JYHHOTO CTOSIHHsI» B co3Be3nnu CTpesiblia, HMes OTPHLATEJNbHOE
ckJoHeHue 29 rpanycos. baaronaps stomy Bropasi nekana Mmecsiua oynet
6e3JyHHOU, U I/ HabJ0faTeed TYMAHHOCTEH U KOMET HACTYIUT
6saronpusitHoe Bpems. 24 anpess JlyHa npuo6peTteT BUA oJayMecsLa
NepBOH YETBEPTH, BHOBb 3asiBJsISI O CBOEM NpaBe Ha HEOOCKJIOH.
[Tocnenusis nekana mecsua 6ynetr camMo# OJaronpusTHOU AJs
HabGmoneHu# JIyHel, Tem 6oJiee, UTO B 9TOT MEPHUOJ NPOU3OHAYT ABa
nokpbsltTus Jlyno#i. IlogpoGHbEle cBeleHHUS O MOKPBITUAX LaHBI
OT/e/IbHBIMY 3aMeTKaMu. Y3 miaHet, Kpome BeHeprl, HOUHOE CBETHIIO
c6ausutea ¢ Onurepom (8 anpens), a Takxke GyneT HabM0AATLCS 110
yTpaM B Maabix (asax okoso Mapca (14 anpeas) u Mepkypus
(16 anpessa). YrpenHee HeGo He OJelleT APKMMH CBETHJIAMH M
co3Be3ausIMU. HeBbICOKO Ha 1ore OJMHOKOH SIPKOH 3Be3LOH CHSET
IOnutep B cosBe3auu 3MeeHocua. Ha 1oro-socToke y caMoro ropusoHra
TIOYTH CKPBIICH B JIydax 3apu oparxesbiil Mapc (B cossesnuun Boposes).
JleBee Mapca umeercs ellle ogHa njaaHera — Mepkypuil, HO B CpeJHUX
U CeBEPHBIX IIMPOTAX ee HeJlb3sl OyneT HabJII01aTh [0 TPUYHHE HU3KOT0
MOJI0XKEeHHU s Hall TOPH30HTOM. [laHeta 6yneT BOCXOAUTD UL HEMHOTO
panbiie CoJiHLA, ¥ yTOHET B JydaX yTpeHHel 3apu. Habmonats ee
MO2KHO OyJeT TOJIbKO B I0XKHBIX palioHax cTpaHsl. ¥ ¥YpaHa u Henryna

HACTYMHU/IA YTPEHHSIST BUIUMOCTh, HO YCJIOBHUS UX HAGJIOAeHUN HeIb3s1
Ha3BaTh 0J1aroNpHsATHBIMY H3-3a CBETJION0 Heba. Y paH B HauaJsle MecsiLa
BCTYIHUT B coefiuHeHue ¢ MepKypueM, a B KoHLe Mecsina — ¢ MapcoM.
SIpkue BeuepHHUE CO3BE3HS YXOASAT 32 TOPH3OHT, U K IIOJTYHOUH B I02KHOH
yacTH HeGa 0CTAIOTCS TOJIBKO 3 IpKUX 3Be3fibl: Peryi1, Cnuka u ApkTyp.
BenHocTh Ha sipKHe CBETHJIA BOBCE He 03HAYAET OTCYTCTBUS 0O BEKTOB
17151 HaOJIOIeHUH, TTOCKOJbKY Ha rpaHulie co3pe3nur JIbBa, [leBbl U
Bosoc BepoHuky MOXKHO OyIeT OTBICKATb OKOJIO IBYX JAECSATKOB
TyMaHHBIX 00beKkTOB (ranaxkTuk). Jlyulliee BpeMsi 175 X MOMCKOB -
BTOpasi feKana Mecsina. HeGecHasi cTpaHHMIA — TeproanUecKasi KOMeTa
DHKe — 3a Mecsll nodbBaet B co3Be3nusax OsHa u Kurta, a 21 anpess
NOCTUTHeT OJsiecka 3,9m, T.e. CTaHET JOCTYNHOU HEBOODPYKEHHOMY
riasy. Ho ycnoBus ee HabJtoneHUl OYAy T 6J1aroNpUSTHLL JIUIIb Ha IOT€.
Komera Oyzner HaxonuThest Ha BedepHeM Hebe, HO 6/1M3K0 K CoJHLLy.
Tem He meHee, mo6utean actrpoHomuu Poccuu u CHI moryrt
MOMBITATBCS HAUTH NPU MOMOIIH CBETOCHJBHBIX HHCTPYMEHTOB BO
BTOPOH Jnekajne amnpessi. Eule ofHOH KOMeTOH, HOCTYMHOH
JIOOUTEIbCKUM CPeCTBAM HaOJIOAeHNUH, OyIeT P/ Machholz 1 (96P).
B nauase Mecsua «xBocTaTtas rocTbsi» OyIeT UMeTb PacyeTHbIH GJecK
0K0JI0 4m, HO GBICTPO CTAHET CHHUKATh €r0 U K KOHIy Mecsilia CTaHeT
00beKTOM He sipye 11 3Be3nHo# BesinunHbl. OHa OyfeT HAXOAUTbCS Ha
yTpeHHeM Hebe, npois rno co3se3nusam Kura, Pui6 u [leraca, Ho u 1a1s
9TOH KOMETHI YCJIOBUSI BUIUMOCTH OYIyT OJArOMPHUSITHBI JIUIIb B I0XKHBIX
paiioHax. KoHeuHO, ec/ii omUCcaHHBIE KOMETBI TOBEIYT cels Tak, Kak
6osbiias Komera MakHora, T0, BO3MOXKHO, U 2KUTEJISIM CPEIHUX ILHUPOT
yaacTtcst IpoHal/I0aTh UX B 04epeTHOM MOsIBJIeHHH. VI3 MasbIX nyaHeT
(acTepousioB) JMIOGUTEIH aCTPOHOMHMH CMOTYT Hab/10aTh B amnpeJe
Bcero 3 HeOecHBIX Tes1a 10 10m, caMbIM IPKHUM U3 KOTOPBIX OyzeT BecTa.
K xoHuny mecsina ee 6seck Bospacrter 10 6,0m, u Becra craner
JNOCTYITHOH HEBOOPYXXeHHOMY Tady. Bech Mecsin actepoun 6ynet
Me[IJIEHHO MePeMellaThCsi B CO3Be3I1U 3MeeHOC A B IeCATKE rPaLyCcoB
ceBepo-3ananHee IOnnTEpa, MOTOMY CJI0XKHOCTEH € TTOMCKaMK BecThl
He J0/IKHO BO3HHKAaTh. Actepoun lOHoHa B Hauase ampeJist 3aiimMer
TI0JIOJKEHHE B [TOJIOBUHE Ipajyca ceBepo-3anantee 3Be3nl 13eTa [leBbl.
Buieck acrepouna B TeueHHe Mecslia He MPEBLICUT 3HaueHUs1 9,8m, u
17151 €T0 MOUCKOB HY?KHO Oy/IeT BOCIO/b30BAThCS NOAPOOHON 3B€31HON
kaptoit. Eme onun actepoun - Thalia (23) - ¢ 61eckom 9,8m B Hauase
Mecsila, 6yneT HabJ/10aThCs B co3Be31Mu Bosioc Beponuky Ha rpanuie
¢ co3BesnneM JIbBa (B HECKOJIbKUX rpajycax BOCTOuHee OeTbl JIbBa).
B reuenue mecsina Ha EBponefickoil yactu Poccun MoxkHO Oyner
HabJ/I0aTh BCEro OJHO NMOKPbITHe 3Be3abl n0 10m actepoumom.
18 ampesnss acrtepoupom 313 Chaldaea mnokpoercs 3Besna
TYC 5024-00428-1u u3 cossesnus Becos 6aeckom 9,8 m. ITosoca
TIOKPBITHS MPOHAET MOUTH MOJHOCTBIO BIOJb pekH Bosra. B Teuenune
Mecsila JOCTUTHYT MaKcuMyMa 6/1eCKa HeCKOJIBKO A0JTOTEPUOIHYECKUX
nepeMmeHHbIX 3Be3n: R Bopona, W Aunxpomens, R Jlucuukw,
RS Tepkyineca, T I'epkyneca, V Kaccuoneu. Bece oHM nocTynHBl A5
HaO/MI0IeHUH B OUHOKJIb, U IOCTUTAIOT B MaKcHMyMe GJecka 6,5 - 7m.
Bropyio nosoeuny mecsiua (¢ 16 mo 25 anpens) me6o Gyayt
NPOYEpUMBATh «AAIOIINeE 3BE3/Ibl» U3 METEOPHOro NoTokKa JIMpHubl,
MaKCHMyM KOTOPOTO HacTymut 22 anpess. MakcumasibHOe YHCIO0
noTtoka gocturaet 20 MeTeopoB B yac. DTOT MOTOK JAaBaj OOHJIbHbIE
JIOK/IM B MpolL/Ible BeKa, Ho yrac B cepennHe XIX. [TocaenHsis Beicokast
akTUBHOCTB JIupun Habmonanack B 1985 rony. Torna uacosoe uucio
noctursao 200 meteopoB B yac. [lo BU3yasibHBIM OLleH-KaM HMeeTCst
JNBOMCTBEHHOCTbh paauaHta. JIupunam npucyun ObicTpble Genble
MeTeopbl. bunskas nepsas yetBeptThb JIyHbl He OyneT 0co601 MOMeXoH
15t Habmonennd Jlupua 8 2007 rony, T.K. HOYHOE CBETHJIO 3aHIET OKOJIO
noJayHoud. [lHeBHble HAGMONeHUS CBOAATCS K Habmonenusam CosHua.
Ha noBepxHOCTH IHEBHOTO CBETHIIA 1K€ B HEGOJBIION TENECKOI JIETKO
00HAPYXKUTh MSATHA, TepPeMelleHHe KOTOPBIX 3aMETHO PH HAGJMHOAEHIU
B TeYeHHe HeCKOJIbKHX IHeH. Pery/isipHoe oTC/IeXKMBaHKe HX N0SIBJIEHHUS
M03BOJISIET CYIUTh O COMHEUHOH aKTHBHOCTH. HO HY»KHO MTOMHHUTb, UTO
npu HabaogeHuax CoaHna B 0ObIYHBIA OWHOKJ/b HJIH TeJeCKOT
HYXHO 00s13aTenbHO (!!) MCMOAB30BATH CONHEUHBIN PUIABTP U3
TEMHOTO CTeKJ/Ia HJIH HHOTO CIIe[MabHOTO MaTepuaJa.
Ademepunnr HeGecHbIX Tea — B KH Ne 4 3a 2007 rox

Anekcanap Kosaosckuit
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ACTPOHOMHA'H'OGUIECTBO

MOCKOBCKOE OTAENIEHUE ArO BOCCTAHABJIMBAET PABOTY

B MockoBckoM omgenexuu ATD

[Tocsie mauTesnpHOrO MouTH 13 JIeTHEro mepephiBa, BHOBb
crano GpyHKUHoHHpoBaTh MockoBckoe otneseHre AI'O mo agpecy
CanoBo-KynpurHckast, 1. 24 - ©3BeCTHOe MeCTO Cpeid aCTPOHOMOB-
JMoOUTeIeH U TeNeCKOMOCTPOUTENEHN.

B Hacrosiiee BpeMs B MOMEIIEHHH paclloJfaraoTcs:
Lentpasbhbii coBeT ATO 1 ero MockoBcKoe oTe/ieHHe. 31eCh xKe
UMeeTCsT JOCTaTOYHO Hemsoxast GUOJIMOTeKa, HeCKOJIbKO CTaHKOB
o1 WAUGOBKH 3epKaJ M KOMIbIOTEPHl, OCHALIEHHbIE
aCTPOHOMHMYECKHMH NporpaMMaMH. B pasBUTHM HesTeIbHOCTH
o011ecTBa B HAacTOsIIIee BpeMsl y9acTBYIOT oKosio 30 uesoBek. Bee
HOBOCTH B ONePaTHBHOM IMOpSIIKe MOSBASIOTCS Ha GopyMme
3Besnouéra (www.astronomy.ru) u ¢opyme JleHe6oaa
(http:/ /www.denebola.ru/Homepage / Forum /index.php). B
HacToslllee BpeMs (QYHKUMOHHpPYeT caWT MOoCKOBCKOTO
otnenenus (6bBmee MocKkoBcKoe 06IIeCTBO JHOOUTeTeH
aCTPOHOMHH): WWW.Mo0las.ru, HO y2Ke B CKOPOM BPeMeHH J0JIKHBI
nosiBUThCst cailThl LlenTpansHoro otaenenuss ATO u otnesnenus
ATO C._Ilerep6ypra.

3a To HeGOobIIOe BpeMsl, KOTIa MBI BHOBb IOJIYUHJIH 3TO
IoMellleHHe, HAM YIaJ0Ch NIPUBECTH €ro B MOPSAOK, MEPEKUTh
HaBOJHEHHE, OUUCTHUTD OT PA3JHUHOTO MyCcOpa, 3aBeCTH CTaHKH,
KOMIIbIoTepbl. UseHbl Hallero o6uecTsa B gekadpe MPOLIIOTO
roga COBEpLIHJM COBMECTHBIX BBHIXOL B TNJaHeTapuu
Boopyxénnbix cuin PO. B nanbHedne niaans BXOAUT: MOCTPOHKA
TeJIECKOIIOB, COBMeCTHBIE Bble3/Ibl Ha HAOII0eHHS U B pa3JIMUHble
o6cepBatopun. MosonéxHasi Tpynmna TOTOBHT INPOEKT
HCCJIeI0BaHUsI METEOPUTHOTO 03epa CMepasiube.

MBI OTKPBITH AJs1 BCeX JIOOUTeNeHd acTPOHOMHUH.
Cobpanus nposoasiTcs Kaxayo cyb66oty ¢ 12-00 no 16-00.
JononuutenbHas nHGopmanus o Tenaedony: 8-903-786-10-30

MHeHUe 4umamens

Kpenkasi, sgakas cCHHCXOJAsLLAst K YPOBHIO IMHO3aBPOB
cratba A. Kysuenosa (cmp. 23, M 2 - 2007) unasesa Ha
CKPOMHO€E BO3paKeHHE aBTOPY.

urata: “JlMHO3aBpbl BOT COTHH MHUJJIHOHOB JIEeT
JIOBUJIM r1azaMu OTOHBI 3BE31 - a + ACTPOHOMHUEH Y HHUX B MO3TY
U He maxJso. Ecay o MepBUUHOCTH MaTepPUU U CO3HAHHUA ellé
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MOXHO CIIOPHUTD, TO y2K HayKa TOYHO BTOPHYHA 110 OTHOIIEHHIO K
CO3HaHHUI .

Ha Mo B3raisiz, aBTOp HECKOJbKO YBJIEKCS CBOUM
IpPEeBOCXOACTBOM JIOBUTb (DOTOHBI Jyulle TMHO3aBPoB. MHe
HeynoOHO 3a OTMHO3aBpoB. TeM GoJjiee, YTO CaMH NMHO3aBPHI
OTBETHUTb He MoTyT. He moToMy, 4To He yMeIOT TOBOPUTH Ha
pycckoM si3bike. He3HaHHe acTpOHOMMH 0Ka3asoch (GaTalbHBIM
IJs1 1MHOo3aBpoB. He nmoramanuch BoBpeMs CMHUTPHPOBATh.
Bropuunbl# pakTop onpene s nepBUUHbIH. M He pacckaxkyT yxe
IMHO3aBPbl HU 0 3Be3/1aX, KOTOPBIMH J1000BaTHCh CTO MUJIJTHOHOB
JeT Hasaj, HU 0 HayKaX, KOTOpble OBIIM I/ HUX XKH3HEHHO
Ba’KHBI.

AT10T mevanabHBIH npuMep (06paTHTe BHUMaHHe -
B3SThII He MHOIO) CJIY’KMT SHEPTHUHBIM IPU3BIBOM - HE OTPEKaHcs
ot Hayk! He orpekalics oT acTpoHOMHH - Bepb €H U
IpPUCJYLIMBaKCS K ee HHQopMaLUuy. He BepHIlb, 4TO aCTPOHOMHUS
- IpUKJagHas HayKa, Kak u reorpadusa? Hampacuo. Cnpocu
IMHO3aBPOB.

[TpuknanHast HayKa - Belllb cepbe3Hasi. Ecau yBuneTs
raio6yc W 3aMeTHTb, 4YTO B AHTapKTHAe pa3Befanu
MeCTOPOXKIEHHS YIJIsl, TO JIErKO PeLIuTb, 4TO OeJbIX NSATeH He
ocraJjoch. Besi naHeTa nporineHa, Bce npo Hee y3Ha . Ocranoch
UCII0JIb30BATh HAHIeHHOE W y3HAHHOE - HYXKHO€e M HEHYKHOe.
UeM Mbl ¥ OJb3yeMCsI, HHOTIA C BeJIMKOH MeyasIblo 0TMeuast, UTo
9TO BPEJIHO /IS ITaHEeThl. DTO HA3BIBAETCS - IPHIIOKHUTh 3HAHHE.
Hayka cTaHOBHUTCS MPHUJIOKUMOH, PUKJIALHOH, MPAaKTHUECKOH.
D10 - yHeJ KaXKIOH HayKH B pyKaX TPYLOJNIOOUBOTO YeJIOBEUECTBA.

M BOT BO3HHUK BONPOC - HeyKeJH NPaKTHYHOCTD
aCTPOHOMHH TOJBKO B TOM, UYTO K 3eMJje NMepPHOLHUYECKH
NpUKJIaAbBalOTCS acteponunbl? OueBUIHO, He TOJIBKO B 3TOM.
Torza eme Bompoc - KaK NPHUJIOKUTE 3HAHHUS O YePHBIX Iblpax?
BoBpeMmsi yKJIOHHTbCA OT BCTpedd C Hed B He0OGO3pHUMOM
o6ynyuem? Mozketr O6bITh. ECTh KaTeropus 3HaHHU - “3HAHHUA B
zanac”. UM, 6ynbTe yBepeHBH, 3TH 3HAHHUS 0053aTeJbHO
npuronsitcs. JIn6o B UX IPpUMeHEHHUH, MO0 B HX HENIPUMEHEHHH.
Kak ¢ atomuo# 6oM601. Jla 1 BooOIe ¢ 60MOOH.

BoT TonbKO OOMH MOMEHT: KOrja KakoH-mub6o
YIUBUTENbHBIH PaKT CTAHOBUTCS H3BECTHBIM OTHOMY UEJIOBEKY -
9TO 3HAHHE ONHOrO YejoBeka. I[Ipo ¢akT ysHanu nBoe? ITO
3HaHHe ABYyX. Ho ecsiu 3HaeT Bce Yes0BEUECTBO, TOTAA 3TO YK€
He 3HaHHe - 3T0 00bIUHBIN QakT. XoTes qu A. KysHeuos B cBoe#
CTaThe CKa3aTb, YTO reorpadus - CKOMJIeHHe 0ObIIeHHBIX (PAaKTOB,
YacTb NMPHUBBIYHOTO yKjaaxa? Jlymaro, HMeHHO 3TO OH M HMeJ B
Buny. Crasno 6biTh, A. Ky3uenos corsnacurcs, uTo oOblUHAS
reorpa¢us - yacTb OBITHS, B paMKaX KOTOPOTO ONpefesseTcs
CO3HaHHe, B TOM YHCJIe U eT0 COOCTBEHHOE?

Boo6uie unTepecHas mMbicab nmoaydaercs. [Ipocto
BeIrOBOPHUTb A. Ky3HemoBYy J[ApeBHIOIO HMCTHHY, UYTO
npeHeOperkeHHe HAYKOH 06paTHO NPONOPLHOHATBHO 3HAHHUAM B
9TOW caMO} HayKe, - He UCTHHHAs LieJIb MOeH 3aMeTKH. 3aMeyeHo,
4TO ofllee 3HAHHE CTAHOBUTCS ONPENESIOUNM (aKTOPOM HJIs
pasBUTHS co3HaHUs obuecTBa. CTaso ObITh, YeM OOJIbIIE KaXKIbIH
U3 Hac 3HAeT, TeM BbIlle YPOBEeHb CO3HAHUS CJEAYIOLIETO
NoKoJIeHUsl. BbITHe - MpUJIOXKeHNe HAlIUX 3HAaHUH - TepBHUHO. Ha
9TOM OBITHH 0a3UPYIOTCSl 3HAHUS TOTOMKOB.

U BOT, ¢ U3BHHEHUSAMH 32 U3BHJIUCTOE NPEIUCIOBHE U
¢ 6aaromapHocTbio K A. KysHeroBy 3a “moackasky”, HaKOHeI|
IeJsialo BHIBOI - 4eM GOoJibllle Mbl ¢ BAMH 3HaeM M Pa3BUBaeM
aCTPOHOMHIO, TeM OBICTPee HALIM A€TH JOCTUTHYT HEJOCTHKHUMbIE
3BE3MIHl.

E.A. YnxoBa, r. C.-IletepOypr



KAPTA BUOIMMOW CTOPOHbI JTYHBI

Mopa: Janan: Kro-3anan:
Cegep: 14 Okead Bk (Oceanus [16 - Hparep Eegonc (Crater G0 - Kpatep Taxo (Crater

1 - Mope Honoga (hiare Ceeepo 3anag: [27 - Hparep Anawvmuod (Crater |61 - Kparep Mwrar (Crater

Z - Mope Doxned (hare 15- Janue Pocd (Sinus Rors) |8 - Hparep Mepownec (Crater 62 - Kparep Wkckapn (Crater

3 - 3anme 3HoA (5inus 16- Zanwe Pagvm (Sinus [49- Hparep Atnac (Crater 53 - Eparep Kamnan (Crater
Cegepo-BocTok: Mopel: HO- Fparep Mepeypud (Crater |64 - Kparep Bunnanag (Crater

4. LeHTpantHu i Janue Ceeepor BocTok: 1- Fparep Nocefigod (Crater |65 - Kparep dpa Mawo (Crater

5 - Mlope Mapo e (hiare 23 - Anene (Montes Alpes) H2- Fparep JeHod (Crater G5 - Kpatep M@ccenau (Crater

G - Mope AcHocTd (hdare 24 - Anendidceaa Jommaa Cdallizs2 - Kparep Na-Modee (Crater 67 - KEparep Bwopri (Crater

T - Mope Cnokoler enAa (Mare |25 - Kaekar iMontes Caucasusids- Kparep Maneni (Crater G2 - Kpartep Bunnw (Crater Billy

8- Mope Epuzco e (hdare 26 - AneHHWHH (lontes M5 - Kparep Butpyewd (Crater |69 - Kparep Kpiorep (Crater g
17 - Dzepo CHoeMgeHnd (Lacus |27 - Tope Xemye (ontes [ - Kpatep Kneomeq (Crater |70 - Kparep Mpumanegw (Crater ?;
18 - Bonota CHa (Palus Somniii)2s - Taeprdeckwe Mope k7 - Fparep TapyHuwi (Crater |71 - Eparep Puuuonw (Crater ]
19 - hope Zmed (Mare Angquis |0 ro-Boorok: 45 - Kparep Medenad (Crater  |Ceeepo-3anag: E
20 - hdope Bond (hiare 29 - Mupeded (Wontes 9 - Fpatep Apwimeq (Crater |72 - Kparep Kennep (Crater 2
Hro-Boctok: HKro-3anan: 50 - Hparep Aetonme (Crater |73 - Kparep Apwerapx (Crater 8

9 - Mope Mzafunwa (bre 30 - MpAmaa Ctena (Rupes [i1- Hparep Apuctunn (Crater |74 - Kparep KonepHie (Crater 3
10 - hdope Herkrapa (hiare 31 - Pud edceme Nopw (Montes JHro-Boctok: 75 - Kpatep Made i ¢ Crater E
21 - hlope MNenw (hiare CeEepo- 3anan: 2- Hpartep NaHmeH [ Crater TG - Kparep Jparocd ed (Crater N
Hro-3anan: 32 - JonuHa Wperepa Mvallis 3- Hparep Mokned (Crater 77 - Kpatep Makpan (Crater g‘
11 - hlope Of naro s (Mare 33 - Tope Wpa (Montes Jura) 4- Hparep Mnartwa (Crater T3 - Kparep Tumoxapuc (Crater B
12 - hlope BrnaxHocT (hare Kpatepel: 5- Hparep Teod wn ([ Crater 79 - Eparep Apnan (Crater I
13 - Mope MozHanHoe (Mare G- HKparep Munnapx (Crater - K GEBEEpY 0T Hero KpaTtep §
22 - Bonota Inugemni (Palus |Cesepo- Bootok: ¥- HKparep Ctveenc (Crater |20 - Kpatep Mnaron (Crater z

34 - Kparep ApWoToTent 2- Kparep Mronemed (Crater S
25 - Kparep Hacowdu (Crater Q. Kparep Bonetep (Crater =
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KATANMOT-PYEPHEATOP I’EHTI"II iI' ACTPOTOIA BJUTA ACTPOPYHETA

Yeawaemuie awintean acrponomun! TMponomsaeres eweroinuil MHTEpHeT-KOHEYpe npoexkta Acmpemon  Poccun
http:/fwww.astrotop.ru «3sesnet ActpoPyuera w H - 2006» (IAPH-2006). 15 despans 2007 ropa sasepuiaercs
BLUIBHAHEHHE HOMHHAHTOB, 34TEM HEMHETCH TONBKD MJI0COBIHHE, KOTOpoe npoannTes 4o 31 mapra 2007 roaa. Hrorm Gyayr
ornawensl 12 anpens 2007 roga. Harpasaedue nobepurencil TPaaMUMOHHO COCTOHTCH HA eMerojHom Qecrusane
noburenei actpoHomui wActpodects hitpy/www astrolestru, kotopelii B 3tom rogy npoiiger ¢ 20 no 22 anpens B
NOAMOCKOBHOM O310POBHTCIBHOM KoMIUICkee «OpneHoky (r. ITyimenno). Yenosma yHacTHs MO Apyrue noapodHocTH o
koHkypee «3APH-2006» B Hafinere na httprfwwwastrotoporu.  Yeacmeyiime @ wodwypee! Mosnusidme Wa xod wcmopud
AcmpoPysemal Bel MONEMe APOSONOCOsams 38 OoMOensHD a3Rmell PECYPC UL 38 HECKOMLKD Ccaimos ofHOEDEMERHD, Bbl MOWems
gHecmy dpy2od nodpaevaiuicA Baw calim a cnucor HoMuHadmos, Bawe 20n0cosadue - HywHeID axnad & pazeumue NoGUMemsCKod
acmposHosMul & Poccuu u CHIM
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IX BeepoccHAckHi hecTHBans noBHTENER ACTPOHOMHN M TENECKONOCTPOEHHA
20 — 22 anpena 2007 roga, MNogMOCKOBLE

AcTpo@ecT — 3T0 MECTO, rAE AyManT off acTROHOMMM, MOBOPAT 00 ACTPOHOMUK, IHWMEHTEA ACTROHOMMER W YYaTCR AcTpOHOMUY. Bpema
AcTpodecTa - 3T QBOE CYTOK, NOCBRWEHHBIX ToOMbeKo MoOWmomy yEnedesus. 3T0 BpEMA OTHDBITOMD, WHTEPECHOMD W HAYEM He
OrpaHWYeHHoro COWEHWA C GNW3KMMIA No gyxy Nogsme H3 QOoHE KPAcWEOR NOgMOCKOBHOW NpHpOaL! M, npenpacmu BECEHHEA norogel. 310
ABE HOWW  pasHoOOpa3HbiX W MHTEHCWBHBIX SCTPOHOMMYECKWMX HAOnogeswid, KoOroa 3a ogHy Hy i
MHCTPYMEHTOB,
Kpome Toro, 3To MecTo, roe

' ACMPOHOME-MCOUMENU co 8Cedl CIMPans IHaKOMAMCA U obwanmaes

= 3EYYam UHMEeRecHse Joxnadsl U SLICMYTIIEHUS, e0yMcA obCywOeHUR U GUCKYCoUL

* ROMREHUL npedemasnmom Hoasie npodyrmes! U MEexHoIoauy
MAOGUMENTL BCMPOHOMUL NOKAIBIESHIT CEOU PEIYNEMEME U SOCIUNEHUR
NEOXOAANT KOHKYPCH! & PAITUYHEL 0Gnacmax MGUMEeNLCKOT SCmpoHOMUL
npoxodam Maccoasie Habmodenus
ACMPOHOM-MIOGUIMENE MORET KYIUME LAY Mpodams NpaKmuyeciy 88, YN0 Hy#HO 8 acmpoHoMUYecKod Npakmure
ade HOBUYOK 38 Napy OHed Mowem yeudems U yaHame Oonbiwe, e 38 Napy Nem CaMocmommensHOa0 JaHAMUR aompoHoMued
rak, ecnu paM HeGeapaanuyHa acTPOHOMMA, BCMK Bel MN0GKTE HeBo, ecny Bam He XBATAST IHAHWA W oBWEHKA Ha aTy Teuy, To AcTpodecT —
aTo TO MEPONPWATHE, KOTOpo® Bam OoDA3IaTEnEHO CNegyeT noceTuTe. fecTveane AcTpo®ect-2007 npodper c 20 no 22 anpensa Wa
TEPPHTOPWKW geTckoro ropoaka «Opneroks, B MNyWwxKMHCKoM paRoHe MockoBckod obnacTi. NpeisapuTensHan perMcTpauMs yYacTHUKDE
(HECTUBENA HEYHETCA B KoHUE deBpand. MNogpobHan whdopmaumns GyasT onyGnWKOBaHa HE canTe (hecTHBana.

Ao ecmpeyu nod 3eeadamu Modsmockoasa! MNodpobhocmu o Meponpuamunay checmueans Ha hittp:'www.astrofest.ru
AR AR AR AR AR AT AR A AR A A A A A AR A A A A A A A AR AR A AR A AR A AAAE AR AARAEA A AR AAR A AR AR AR AR AR

Kak opopmuTb nognucky Ha xypHan «Hebocsoa»

[Tonnuexy MomHo oOPMHTE B ABYX BAPHAHTAX: MEMATHOM (PHHTEPHOM) H 3MEKTPOHHOM,

Ha ne4aTHbIA BAPMAKT MOMHO NOANWCATLCA, NPUCNaE obkMHOE NUCEMO HA aapec PeaaKLMK:

461 875, Pocowa, OpedByprekan obnacte, CesepHeld paiod, . Kameilwnvyega, Koanosckomy Anekcanapy Hukonaesugy

Ha ator ®e S840EC MOXHD NPUCENETE PYEONKWCHBIE W OTNEYATAHHBE HA NPUHTEDES MaTEpyuans ogna I'I!fﬁl'l“l{ﬂl.lllll.

FYRONWEKW 1 NEYSTHLIE METEPWANK HE BOIBPALLEHITCH, NOSTOMY NPUCEINZATE KONWA, SCnK Bam Hy#EH OpUIMHEN.

Ha aaexTponneii gapuanT B dopyate pdf MOMHO noanHcaTsCA, npuenae coodienne no e-mail e,

Tema coobiiennn - «llognucka Ha sypran «Hebocsons. [lo 3uM e-mail cornacoBeBagTea U NEUATHAR NOATHCKA.

Buumanne! [pucwnaiite 3akaz Ha ToT e-mail, KoTopwlil Gnn#e BeEro No perdoHy K Bamemy HaceneHHOMY MyHKTY.

¥pan u Cpeonan Boaza: Anercanap Koznoecknii sev_kip2samaratransgaz.gazprom.ru
Pecnydnura berapyco: Hean bproxanos betelgeize astrof@mail.ru

Tumea u Tamena: Anapeil Cadponos safronovi@sugardas.[i

Heeocubupex u odiacmo: Anexceii ... infernof@en.ru

Kpacuoapck u o01acmn: Cepreii bynnaxoe buldakov_sergeyi@mail.ru

C.-flemepaype: Jlena Yaiika smeshinkal 986/ bk.ru

Fpoonencras odn. (Benapyes) u Moavwa: Makcum Jladros labkowmi@mail.ru

Ovck 1 oGaacms: Cranucnae... star_heaven@mail.ru

Fepmanun: Lidia Kotscherow kotscheroffi@mail.ru

{perepenelil anpec: Serpei Kotscherow liantkotscherowi@web.de - nueare., ecan tonuko ne paGotaet nepouii)
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