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YBaxkaemble
JIIOUTEJH AaCTPOHOMMKH!

Ouepennoit Homep xkypHana «HebocBom» perieHo
BBIMIYCTUTh HECKOJBKO pAHBIIE B BHIY TOTO, YTO
Mapre  Mecsle ~ NPOM3OHAYT  [1Ba  SIPKHX
ACTPOHOMHUYECKHUX  SIBJICHUS: TIOJHOE JIYHHOE
3aTMEHHUE B HOYh C 3 Ha 4 Mapra W YacTHOS
COJIHEUHOE 3aTMeHue c Oompmioi dazoir (0,88).
O0a sBIIGHUS XOPOIIO BUIUMBI C TEPPUTOPUU
Poccun u crpan CHI. UtoObl meuaTHas Bepcus
KypHaJsla ycrena JOWTH 0 MOIMUCYNKOB BOBPEMS
(T.e. mo 3 mapra), pacchUIKa 3ariaHupoBaHa ¢ 15
mo 20 ¢espanss. C MOMeHTa BbIXOAa 2 HOMepa
kypHana 3a 2007 rTOA TPOM3ONUIO TPHUATHOE
cooprtre. Ilox »rumoit XKypHaia IUTAHHPYETCS
co3aHnre HaOIoAATEILHON 0a3bl s JIFoOUTeEei
actpoHomMuu y UYepHoro wmops (B HECKOJBKHX
necaTkax KuiaoMmeTpoB oT ropoma Coum). Ymcroe
10’KHO€ He0O U TiIyOOKMe TeMHbBIE HOYHM IO3BOJISAT

HCIIOJBb30BAaTh TCICCKOIIBI moouTenei
ACTPOHOMHUU MaKCHUMaJIbHO IIOJIHO 1o
X TCOPETUICCKUM BO3MOXHOCTAM. HCJII:

CO3aHMsl Takod Oa3bl - 00ecleyuTh JIFOOUTEIEH
ACTPOHOMHUU MECTOM, TJI¢ OHH MOTYT y4acTBOBAaTh
B COBMECTHBIX  HAaONMIOJEHWSIX, OOMEHHBATHCS
OTNBITOM U TIPOCTO TPOBOJUTH BETUKOJICITHBIC
IO’KHBIC 3BE3JIHbIC HOUM y KocTpa. MHbopmanus o
BpEMCHH 3a€370B Ha HaOmoAaTeNIbHyI0 0asy
)ypHana "HeGocon" OymeT ImyOIWKOBaThCS Ha
CTpaHWIlaX IKypHaia. Temepp y uMTaTenen
KypHajga (M HE TOJBKO) HMMEETCS IMPEKpacHOe
MECTO JJIsl COBMECTHBIX MeponpusTuil. Pemaxums
JKypHaIa KAeT Bamux mpemyiokeHud 1o MOBOIY
TUTAHUPOBAHUS MEPONPUATHI Ha HaOIIOAaTeIbHON
0ase, a Tak ke JIOOBIX Bammx maTepuanoB IO
ACTPOHOMHUYECKON TeMaTHKe.

Penaxrop u nuznarens: Kosnosckuit A.H.
Koppextop: E.A. UmxkoBa;
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Domo nomepa: Komema ¢ 08yx nonywapusnx

K noun ¢ 19 na 20 sHBaps BEMHMKOJIEIHBIH MBUICBOX XBOCT KOMETHI
MaxkHorta pactsayncst moutd Ha 150 MHIIMOHOB KHIIOMETPOB (OXHY
ACTPOHOMMYECKYIO €UHUILY). UTOOBI MOJNy4UTh U300pa’keHUE BCEro
XBOCTa, HyXHO ObUIO (hoTorpadupoBaTh ero Kak M3 I0XKHOTO, TaK U U3
CEBEpHOro MONyMmapui IIaHeTsl 3eMmid. JlBa TakuX CHHMKA,
nonydeHHsie ¢ ropel Ceeppo Ilapanan B Ywmmm (crneBa) u B
Kapuuiickux Aunpnax B HWranum, Obutd OOBEIMHEHBI Ha OTOM
YHUKaIbHOH KapTuHKe. Ha Hee Taxke HaHeCEHBl IPOCKIHS HA
HeOecHyI0 cdepy OpOUTEI KOMETHI (IIYHKTHPHAsI JIMHHS) U TTOJ0KEHHUE
Conuma. IleimeBoil XBOCT oOpa3syeTcss B pe3yldbTaTe [JaBICHUS
COJHEYHOro m3nydeHus. IlepBoHagansHO OH HampasieH oT ColHIa, a
3aTeM BBITAHYT BJIOJb OPOMTHI KOMETBI. ACTPOHOMBI MBITAIOTCS
OOBSICHUTh CJIOXHYIO CTPYKTYyPy XBOCT4, BKJIFOYAOIIYIO XOPOLIO
3aMETHBIC MOJOCHI, PaccMaTpHBas ACHCTBYIOIMC HA MbLIb CHJIBI
(rpaBHTAlMA, COJHCYHBIH BETEpP M M3IYYCHHE) C Y4ETOM BPEMCHH
BEIOpOCAa M pa3MepoM dYacTH4eK mbim. Ha pHCyHKe MITpHXOBBIMHU
JIMHUSMH HaHECEHBI CUHXPOHbI - PACCUUTAHHBIC TOJI0KEHHUS ITBLUINHOK,
BBIOPOIICHHBIX TPHMEPHO B OJJHO BPEMsI OTHOCHTEIIBHO MPOXOXKICHUS
nepurenys. CIUIONIHBIMY JIMHUSAMH IIOKA3aHBI CUHOUHbI - TIOJTIOXKEHUS
[BUTMHOK OJJMHAKOBBIX Pa3MEpOB.

Astopsl: C. leupbe, M. DyJiie Hepesona: /1.10.1serkoB
ITy6ixyeTcst ¢ m006e3HOTO pa3peieHnst www.astronet.ru
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HebecHbih kypbep (HoBoctu actpoHOMHM) |

PoanTesieMm HOBBIX BCEJIEHHBIX
Oyner Hama!

CraHgapTHas mogenb ¢ bonbwumm B3pblBOM, OCHOBaHHas Ha
o6LLEeNn TeopUN OTHOCUTENBHOCTU. [10 3TOr0 MOMEHTa BPEMS He
nmeeT cmbicria. PucyHok xyaoxHuka. W3obpaxeHwe ¢ caiTta
http://www.sciam.ru

B Hacrosmiee Bpemst OYTH BCe KOCMOJIOTH CXOJSTCS B
TOM, YTO Hamy BceleHHYI0O B KOHEYHOM CYETE XKJIET
yKacHasi cyap0a, U pasHUIa COCTOMT JIMIIb B TOM, YTO
BCE ITH YKachl KaXIpli pucyer cebe mo-coemy. Tak,
HEKOTOpbIe (PU3UKH YTBEPKAAIOT, YTO OOPEUCHHBIH MHD
B KOHEYHOM cueTe Oyner pa3opBaH Ha camble
MeTbYalIIe KIOYKH Oe3yIep)KHO pa3pacTaromieiics
"TeMHOW dHEeprueu’", B TO BpeMs KaK IPYrwe CUHTAIOT,
91O BceoOmas kartactpoda OyaeT COMpOBOXKIATHCS
OCCKOHEYHBIM  psAmoM  "OONbIIUX  B3pBIBOB"  H
(IpOTHBOIIOJIOKHBIX MM IO  CMBICTY) "OONBIIUX
paszpeiBoB". Temepb, HakoHel, ABE 3TH MUWJIbIE HIEU
00beMHEHBI B COCTaBE OJIHOI 00IIel TeOpHH, COTIIACHO
KoTopoli Hama BceneHHas B KOHEYHOM  cyeTe
packonercs Ha MWMapael dacted ("Ha COTHIO
MaJICHPKUX MEIBEXKAT', KaK TOBapHUBal BOCIUTATEINb
Mayrnu bany), HO mpu 3TOM KakAbli Tako# "uepenox"
MIPEeBpAaIIaeTCs B HENYI0 HOBYIO BCEIICHHYIO. DTa MOJIEINb
MOJKET TOMOYb Pa3pelInTh ONHY AABHIOIO 3araiky, U3
KOTOpOH HEKOTJa BBIPOCIO TMOHATHE "aHTPOITHOTO
npuHOANA", TO €CTh JAacT OTBET Ha BOIPOC, IMOYEMY
panHss BceneHHast mMena CTONb YIAMBHUTEIHFHO XOPOIIO
"MOMOTHAHHBIM" HAO0Op TapaMeTpoB, YTOOBI CITYCTS
MWUIHAPABl JIET B HEHl MOTa BO3HHKHYTH JKU3Hb U
pasym. [Ipobnema, c KOTOpOH ~ HEn30exkHO
CTAJKHMBAIOTCS BCE KOCMOJIOTHMYECKHUE MOJIENHU, COCTOHUT
B TOM, 4YTO TIPUXOAUTCS OOBSACHATH, MOYEMY U3
BCEOOIIET0 Xaoca MOXKET POXKAAThCS HOBBIM MOPSIOK.
To ecTp, TOBOpPS MHBIMH CJIOBaMH, IOYEMY UYACTHIIBI B
Hameii BeereHHoOM Benu cebs Tak, YTO BIACTh B HEH Tak
W HE CMOIJa 3aXBaTUTh HHYEM HE CHEpKHUBaeMas
sHTporms. Kocmomorm  monaraioT, 9TO  Hadaio
Bcenennoii XapaKkTepU30BaJIOCh
BBICOKOYIIOPSITOYCHHBIM COCTOSSHHEM C YpEe3BBIYAHO
HU3KOH OSHTpormed (cocrosHue mocne bompmioro
B3pBIBa, B XOJC TaK HA3bIBAEMOT0 WHQIIAIMOHHOTO
STama paciuupeHusi BceneHHol), W nHMOIb 3aTeM ee
pasBUTHE  CTAJ0  CONPOBOXKAATHCSA  MPOSIBICHUEM

Oonpirero  koimdecTBa Oecropsgka. Ho  mouemy
n3HavyabHO  Bceenennas  Opla  CTOJMH  XOPOIIO
YIOpSIOYeHa, €CIH Ui 9YacTHIl M SHEPrHd Topazao
"ecrecTBeHHEH" cocTOosHUE Oecropsaka, HHUKTO He
3Haer. OTBeT MOXET OBITh HaWIeH B U3yYECHUH
mporiecca CO3MaHWA W pa3pyIIeHHs BCEICHHBIX. U
KOHEYHasl Cyap0a TON WM WHOW BCEJICHHOW 3aBHUCHUT OT
TOTO, KaKk BeJeT ceOs TeMHasi SHEprus - TO €CTh CHJIa,
KOTOpas (Kak TeHeph CYMTACTCS) BBI3BIBAECT YCKOPEHHOE
pacumpenue Hameil BcenenHoit (310 cBoero poxa
"aHTUrpaBUTAlMA", TpOsBIIONIas ceOs Ha OONBIINX
Macmtabax). BaxnHo, kak 3Ta CcHJIa MEHSETCS CO
BpeMeHeM (M MEHSETCS JM OHa BOOOINEe, Bedb IOKa
TakKuX W3MEHEHHWH He OoOHapykeHo, Ha  3ape
CyIIECTBOBAHUS 3TOTO MHpPA, COTJACHO TEKYIIUM
JIaHHBIM, NEWCTBUE TEMHOW DHEPTHH OBUIO TaKUM K,
TOJIBKO B3aWIMHAs TpaBUTAIWsI "TUIOTHO YIaKOBaHHOTO'
BellecTBa ObUIa TOpa3dao 3HauuTenbHeH). Ecmm
JIeWCTBHE TEMHOI SHEPTMHM CO BpeMeHeM OyIeT pacTd
0e3 mpenena, TO B KOHEYHOM CYETE OHA pas3/IeUT BCE
BEIIECTBO (BIUIOTH JIO MOJCKYJI M aTOMOB), pa3pylluB
Bcenennyto B xome  mporecca,  IIOJIyYHBIIETO
octpoymHoe HazBanue "bonbimoro Paspria" (Big Rip).
®usukn-teopetrku Jlopuc bom (Lauris Baum) u Ilon
®pamnron  (Paul Frampton) w3  YHuBepcureTa
Cesepnoit Kaposmusr (University of North Carolina in
Chapel Hill - UNC) paccMaTpuBaroT 3TOT 3(]dexT,
MIBITasiCh OOBACHUTH (akT "oOy3maHws" SHTPONIMU B
panHeir Bcenennolt (mmaHmpyercs MyOMWKanus B
N3BECTHOM Hay4yHOM xypHayie Physical Review Letters -
PRL, HO yxke Temepb Oymymmas MyONHKamus IOCTYITHA
Ha caiTe arXiv.org). B mx Monenu mioTHOCTH TEMHOMH
SHEPTHH CO BPEMEHEM HEN30€KHO BO3pacTET U MOTyOHUT
BceneHHyI0, pacIIUpSIONIYIOCS TaKAMH TEMIIAMHU, YTO
9TO TIOPO’KAAET IPOLECCHl YK€ 3HAKOMOTO HaM
"Bompmioro PaspeiBa". Tlpu ToM emie 10 THOSIEHOTO
pyOexxa BceneHHass B HEKOTOPBIX JIOKAJIBHBIX 00IaCTIX
HaYHET Pa3phIBATHCS HA MaJCHBKHE KYCOYKH, KOTOPHIE
CTaHyT pa30eraTtbCsi CO CKOPOCTHIO BBIIIE CBETOBOM.
OmHako BceoOmmee paspylieHHe TIIpH 3TOM  OyneT
OCTAQHOBJICHO: IUIOTHOCTH TEMHOM SHEPTrHH CTaHeT
paBHOM TUIOTHOCTH BceneHHolf, HO B  Kaxaou
KOHKPETHOH  TOYKE  KaXIbld  y4acToK  Oyzer
"pazpbiBaTbecs" BHYTpH cebs. "Bcee Takme obGmacty,
YHUCIIO KOTOPBIX OyIeT TOWCTHHE HEUCUYHCINMO,
3aKJII0YaT CBOW OTHENbHBIM "KOHTPakT Ha CO3JaHUe
HOBOW BcesieHHO#", - roBopur ®pammnToH. - Yepenku
Hame BcenenHolt OymyT pa3peiBaTbes "BOBHYTPB', U
KOTJa KaXObli BHYTPH B30PBETCS, BBHIOPABIINCH 3a
mpegensl 3TOTO  MHpa, 3TO M CO3JacT  HOBYIO
BceNeHHYI0" (TYyT MBI MMEEM JIeJI0 C Pa3HOBHIHOCTHIO
TaKk Has3plBaeMoW "mWKIMdeckor wmonenn" - cyclic
model, paccmarpuBaeMOil B KauecTBE HHYEM HE
OTpaHMYCHHON cepuH "MpBDKKOB" - bounce). U tak Ha
KaXJIOM OTACIBHOM "BBIBEpHYBIIEMCs' ydacTke Oyzaer
3amylieH MpOLEecC CO3[JaHMs OTIENBHOrO '4acTHOTO
Mupa" (Bce 3TO 3aCTaBIsCT BCIHOMHHUTH KOHIICIIIHU
MOITYJISIPHOTO B HEKOTOPBIX Kpyrax
"pumocoperByromux  actpodm3ukoB"  MynbTHBEpca,
WHave TOBOps, MynbTHBCENEeHHOW). [TprHHIMTHAIEHBIM
CUHMTAeTCA  CIIEAyIOIee OOCTOSTENbCTBO:  Ka)IIbIH
paccMaTpuBaeMbIil TEOpPHEH YyJacTOK COIEPKUT B cebe
JIUIIb METBYANITy0 (Ppakinio MOJIHOM SHTPOIUHN CBOSH
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poauTenbckoi BeeneHHON - M TakuM 00pa3oM Kakmas
HOBasi BCeJlEeHHas 'cTapTyerT' B YCJIOBHAX BeChMa
YMEpPEHHOH SHTPOIHUH, YTO W TPeOOBAIOCH MOIYYUTH.
"DTOT UWKI MOXET TMOBTOPATHCS  OECKOHEYHOE
KOJIMYECTBO pa3, JIMIIAs CMBICIA MOHATHE Hadania WId
KOHIIAa BpeMeH, - roBopUT dpamnToH. - [loaToMy Henb3st
TOBOPHUTH 00 OJTHOM-€IMHCTBEHHOM bosbiiom B3phiBe".
Panee monenu momo6HON ocmmmupyromei Beenennon
0e3 Havama W KoHHIA (T.e. albTEPHATHBHEI TEOPHHU
Bonbimoro B3peIBa) yXke MBITANNCH CTpoMTh B 1930-x
rogax. OnmHako 00 JTHX HIEsX Ha BpeMs NPHILIOCH
3a0BITh B CBSI3U C TEM, YTO BCE MOJICIH NMPUXOIWIA B
OYEBHIHOE TIPOTHUBOpPEYME C 3aKOHaMH (u3WKd, B
YaCTHOCTH - CO BTOPBIM 3aKOHOM TEPMOAWHAMHKH,
YTBEP)KOAIOIAM, YTO  OJHTPONHA  W30JIMPOBAHHOU
CHCTEMBI CO BpEMEHEM HE MOXKET YMEHBIIaThCs. To
€CTh C  YBENIMYEHHEM DJHTPOIUH OT  OJHOTO
KoJIe0aTeNnpHOTO IHMKIIA 10 clieAyromero Beenennas Bce
BpeMsi ObI Hen30exHO "pacmyxaina" "Kak CHEKHbBIH KoM"
(mo Belpaxkennto @Ppamnrona). Kaxmoe "konedanue"
TaKke  HEM30EXKHO  YBEIMYUBAJIO Ob1  cBOIO
JUTITENBHOCTD. "DKCTpanoimpys 3TO Has3aJ BO BPEMEHH,
MOJTy4aeM, 4TO KoJIeOaHMsI TaM CTaHOBSITCS BCE KOpoue
U KOpode, 4UYTO TOXE HEM30eXKHO TpPUBEAET K
cBoeoOpazHOMY e€nuHOMY bosbmomy  B3phIBY", -
nosicasier ®@pamnroH. OmHako wues "omycromeHus"
KOKJIOW HOBOH BCEJNCHHOH (C  IMOANpPaBICHHBIM
YpaBHCHHEM, ONWCHIBAIONINM  IIOBEICHHE TEMHOU
JHEPTUH), TIOXOXKE, CIMOCOOHa BCE-TaKH BBIBECTH
CTOPOHHMKOB "BCENEHCKUX LUKJIOB" U3 Tynuka. MHeIMu
CIIOBaMH, TeMHas »JHeprust cmocobHa "oOMaHyTh"
BTOPOIl 3aKOH TEpPMOJMHAMHUKH, W TIOJydaeTcs HEKHH
perpetuum mobile Broporo poma. ITon Creitaxapar
(Paul Steinhardt), xocmomor w3 IIpUHCTOHCKOTO
yauBepcurera (Princeton University), 3amHTpHUroBaH
HOBOM Teopuel W XoTel Obl HAOMIOIaTh NajbHEHIee
pasButue OdToii Mozenu. "JItOOOMBITHO OBUIO OBl
YBHUIETh, KaK JAJIeKO MOXXHO HPOJBHUHYTHCS, Pa3BHBAS
oty uaew", - ropoput oH. B 2002 roxy Creituxapar
coBmectHo ¢ Humom Tropokom (Neil Turok) Taxxe
npejyiarajJ  CBOM  BapHaHT IMKIMYECKONM MoOenn
Bcenennolt ¢ MOIMQHIIMPOBAHHBIM  MOBEACHHEM
TeMHOW »SHepruu (pabora OblIa omyOJNIMKOBaHA B
Science), npaBna, ¢ APYruMHU IapaMeTpaMu: IUIOTHOCTb
TEMHOW OHEPrWd y HUX HHUKOIJAa HE CTaHOBHJIACh
paBHOM mnoTHocTH Bceenennoit. He wuckmroueHo, uto
JAHHYIO TEOPHI0O MOXKHO OyIeT make KaK-TO peaylbHO
MIPOBEPHUTH B caMoM Ommpkaiitem Oyaymem. Hanpumep,
ToTNa, Korja HadHer pabortarh cmytHuk "[lmaHk"
(Planck),  paspabaTeiBaemblii  ceHdac  yCHIIHSIMH
CIIeUAIUCTOB W3  EBpomeiickoro - KOCMHYECKOTO
arentctBa (European Space Agency - ESA), ero 3amyck
3amnaHupoBad Ha wuoonb 2008 roga. OrtoT ammapar
N3MEPUT  HEKOTOpBIC  IapaMeTphbl, CBS3aHHBIE C
JIaBJICHUEM M IUIOTHOCTHIO TEMHOM OSHEpPIuu, M 3TO
TIO3BOJIUT BBISICHUTD, Kakash MOJENIb OoJiee peaJucTHYHa
- HOBOCO3JIaHHasi WJIM e OoJiee NPHUBBIYHAS KapTHHA
Bonemoro B3peiBa. Ha 310, o kpaiineil mepe, HageeTcs
ITon ®pamnron.

Y CosHua HALIUTH NEPEKIIYaTe b

Bcenbiwka Ha ConHue. N3o6paxeHue ¢ canTa http://grani.ru

B namre ComHIle BCTpoeH 0COOBIH 'TepekmouaTens',
KOTOPBII MEpPHOANYECKA TOBBIIACT W  IIOHMKACT
0o0IIyr0 SPKOCTh CBeTwia. M XapakTepHBIH MepHo
"mepexroueHnii" coctaBiseT nmpuMepHo 100 TeIcSd sieT
- WMEHHO TaKOH CpOK OTHENseT JApyr OT Jpyra
Ommkaifiiie JIeHUKOBBIE Tiepwofsl Ha 3emie. B
CYIIECTBOBaHUM "Tiepekimodarens” yOoexIeHbl (DU3UKH-
TEOPETHKH, CO3/aBIINE HOBYIO KOMIBIOTEPHYIO MOJENb
TEMIEpaTYPHBIX KOJeOaHU B sIpe HaIllel OmrpKaimei
3Be3apl.  Pobepr Opmmx  (Robert  Ehrlich) u3
VYuupepcureta JIxopmka Moiicona (George Mason
University) B ®apdaxce (CILIA, mratr BupmxnHus)
TIOJIOKHII B OCHOBY CBOEH Mojenu pabory (usmka u
¢unocoda Arrtunel I'pannmeepa (Attila Grandpierre) us
O6cepBaropun  Konkonmm  (BymamemT) Benrepckoit
akagemMnu HayK. COTJIaCHO TOCIIOJICTBYIOIINM B3TIISIaM
Ha (U3UKY 3Be3x, Temreparypa sapa CoiHIa J0JDKHA
OBITH  COBEpUICHHO CTa0WIBHOH ¥ ONpENesThCs
NIPOTUBOICHCTBUEM TpaBUTAMOHHOU CHITBI,
CTpeMsIIeHCs CKaTb BENIECTBO B OJAWH KOMOK, M
JIABJICHUSI  PaCIUMpPSIOUICHCS IIa3Mbl, B  KOTOpPOH
NPOTEKAIOT pEaKIWH SAEPHOTO CHHTE3a Tenus U3
Bogopona. Ognako B 2005 rony I'panambep BMecTe co
cBouM coTpyaHukoM ['abopom AroctoHom (Gabor
Agoston) Hpemmonokua, YTO MOBEIEHME MATHHUTHBIX
moner B meHtpe ConHIA BCE-TAKM MOXET CTaTh
MIPUYIHHON TIOSBIICHUS HEOOJBIINX HECTaOMIBHOCTEH B
CONTHEYHOH 11a3Me. M 3Ti Bapuanuy TOJHKHBI BEI3BIBATH
JIOKaJbHBIE KOJEeOaHWsA TEMIIepaTypsl B AOpe, YTO B
KOHEYHOM CUeTe€ OTpasuTcs Ha OOIIeH CBETUMOCTH
3Be31bl (peyb O Tak Ha3eiBaeMbIX Solar Resonant
Diffusion Waves - pe3oHaHCHBIX AH(PHY3NOHHBIX
BOJTHAX). Kak mokaseiBaeT Mozenp — OJpimxa,
OOJIBIIMHCTBO MOJOOHBIX KOJIEOaHWH  OJIaronoy4Ho
YPaBHOBEUIMBAET JPYyT ApPYra, HO BCTPEYAIOTCS U TaKHe,
KOTOpbIE B3aWMHO YCHJIMBAIOTCS (PE3OHUPYIOT) |
CTaHOBSTCA TIPUIHHON JIONITOBPEMEHHBIX
TeMIepaTypHbIX Bapuainuii. B ocHoBHOM Temmeparypa
ConHma komeOnercss Bo3ie cpemHedl oTMeTkH B 13,6
MHJUIMOHA KEJIBBHHOB B XOZ€ LHUKIOB, jsammxcs 100
ThICSY WK 41 TBICSAYY 3eMHBIX JICT. DPJIUX CYUTACT, UYTO
ClTydaiiHbIC B3aUMOJCUCTBHUS MATHHUTHBIX IMOJICH MOTYT
"MepeKroYaTh" XapaKTEepPHYI0 AIMTENBHOCTh IUKIOB
(tro ectp 100-ThICSAYETETHHE LUKIBI MOTYT CMEHHTBCS
4]1-TpICSIUENICTHUMH).  OJTH JIB€ BpPEMEHHbIE IIKaJIbI
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W3BECTHBI BCEM, KTO 3HAKOM C pe3yibTaTaMu
MAJICOTEMICPATYPHBIX ~ HCCIEIOBAaHUN, OTMEYaBIINX
BapHWallMM 3EMHBIX TeMIepaTyp 3a mociegaue 5,3
MWUIMOHA JIET W TPUXOJ JICOHUKOBBIX MEpHonoB. B
TEUCHHE TIOCIEIHET0 MIDIMOHA JIET JICTHHKOBBIC
MIEPUOJIBI CIYJaIHCh B cpenHeM Kaxkapie 100 TrIcsSd JeT,
a Tepe] 3TUM IMKII OBUT UHBIM - KOKAYI0 41 ThICSUY JeT
(eme Oonee rI00aTBHBIC U3MCHEHUS 3€MHOTO KIIMMAaTa
cBs3pIBatOT ¢ gBmwkeHuem — ConHIOA — BOKpYT
TaJTAKTHYECKOTO LEHTPa M ¢ BapHALUSIMH KOCMHYCCKUX
Jdyded ranakTU4ecKoro MpoHcXoxaeHus). BmpoueMm, B
HACTOSsIIEee BpeMs OOJBITIHCTBO YYCHBIX
MpUACPKUBACTCSI BCE-TaKd WHOW TOYKH 3pPCHHS Ha
MPUYHHBl TOSBJICHUS JICAHUKOBBIX IEPHOIOB, - OHHU
CYHTAIOT MX PE3YJIBTATOM HEOOJBIINX MEPHOTMIECKUX
Bapuamuii (Tpereccuu) 3eMHOW OpOHWTHI, KOTOpHIE
W3BECTHBl IO Ha3BaHWEM IIMKJIOB MMUIaHKOBHYA
(Milankovitch cycles) - Ha3BaHBI MO UMEHH CEpOCKOTO
Marematuka ~ MmwinytnHa ~ MmnankoBuua  (Milutin
Milankovi¢, Mwmiaytun Muwunankouh, 1879-1958).
Kaxnplii Takodl LUKI MNOApa3syMeBaeT MOCTENEHHOE
n3MeHeHrne (HopMbl OpOUTHI 3eMiid (IKCIIEHTPUCHTETA)
OT KPYroBOH 1O CIa0OBBIPaKCHHOU AIUIMIITHYECKOU U
CHOBa K KPYroBOW - W Tak kaxkmpie 100 ThICSY IeT.
CorylacHO J3TOW TEOpWH, H3MEHEHHE KOHQPUTYpaIuu
OpOHWTEIl  TPUBOAUT K  H3MEHEHHIO  KOJHMYECTBa
COJIHEYHOW paauaIyu, MorjomaeMon 3emiield, U 3TO
MPOSIBIACTCS. B BHAC TIJI00ANbHBIX MOTEIUICHUHA U
JIEAHUKOBBIX TepuooB. OmgHaKo OOJNBIION MpobieMoit
AHHOM Teopuu ObUTa €e HeCHmOCOOHOCTh OOBICHUTH,
MOYeMy YacTOTa TMOSBICHUSA JICTHUKOBBIX IIEPHOIOB
CMEHWIAach MWUIMOH JieT Hazaa. "B Teopum
MunaHkoBHYa  HET  HHUKAKMX  BPa3yMHUTEIbHBIX
OOBSICHEHUI CMEHE YaCTOTHI ITHX IIEPHOIOB", - TOBOPHT
Opuranckuit kmumatostor Heitn DaBapac (Neil Edwards)
n3 OtkpeiToro yauBepcutera B Munton Keiinec (Open
University in Milton Keynes), KOTOpEbIii, BIipodem, moka
HE TOPONMWTCS paccraTbca ¢ Ooiee IMPHUBBIYHON
KOHIIENIMEH... TO ManeKko He eIMHCTBEHHAas mpobiema
JAaHHOHM TeopHuu. DPNUX M APYTHe KPUTHKH YKa3bIBAIOT
HAa TO, YTO TEMIIEpaTypHBIE BapHalll{, BBI3BAHHBIC
ouKIaMd  MUJIaHKOBHYA, TPOCTO HE MOTYT OBITh
JIOCTATOYHO BEJIMKH JJIsI TOTO, YTOOBI CIPOBOLUPOBATH
MOSIBJICHHE JICITHUKOBBIX MEPHONOB (OHH MOTYT OBITH B
JAydlleM cIaydae JIMIb  "CIyCKOBBIM  KPHOUKOM"
W3MCHCHUH, WCIBITBIBAEMBIX IUIAHCTOH, HAmpUMep,
(dhopMHUpOBaHKE OTONHHUTENBHBIX MOPIMHA MOPCKOTO
JB/1a MOXET TPEISITCTBOBATEH IOMAJAHHUIO YTIICKHUCIOTO
rasza B aTMocdepy, TeM CaMbIM OCIa0ss "MapHUKOBEII
ahdext" um mpuBOAS K JaNbHEHIIEMY OXIIaXKIECHHIO).
Ecte ¢u3nkm, KOTOpBIE CUHWTAIOT WACH OpiHxa
"COBEpIIEHHO  HEMpaBAOMOAOOHBIMU"  (HampuMep,
Haitmxen Beticc (Nigel Weiss) u3 KemOpumxkckoro
yauBepcurera (University of Cambridge), onnako cam
Dpiux ~ BCe-TaKW  HAJCETCs  OTBHICKAaTh  BCKOpE
yOeauTebHBIC TOKA3aTeNbCTBA B TIOJIB3Y CBOCH TEOPUH,
MpoBONs HAONIONCHUS JPYrMX 3BE3], HAIpuUMep,
KpacHBIX KapIUKoB. Tak Kak mMacca KPacHBIX KapiHKOB
ropa3io MEHbBIIE COJIHEYHOW, TO M COOTBETCTBYIOIIHE
"JIeTHUKOBEIE" THMKIIBI Y HUX MOTYT OBITH JTOCTaTOYHO
KOPOTKHMH JIJIsI TOTO, YTOOBI MOKHO OBIJIO HAaOIIOAATh
UX HETIOCPEACTBEHHBIM 00pa3oM.

AcTpoHaBTOB Ha JlyHe cHAOAAT
MeTaJJINYeCKUMH IIUTAMH

. . + t?_ .
Tak B NnpeAcTaBneHnun XyaoxHuKa 6},qu SKAMWPOBAHbI
oyaywme xutenu JlyHbl. U3obpaxkeHue c caviTta http://grani.ru

YyacTHUKM OyIymMX JIyHHBIX OKCIEAWUIMH MOTyT
CEphE3HO MOCTPaJaTh OT PEHTTEHOBCKHX BCIBIIIEK Ha
Conxue, KOTOpBIE CITy4at0TCsI MIPaKTHYECKU
HETPEICKAa3yeMO W TpO3AT IOJIyYCHHEM OIACHBIX
palvaloHHBIX /103 B TeUeHHWE OyKBAIbHO CUMTAHHBIX
MUHYT. 06 9TOM CBHJIETEIILCTBYET HOBOE
nccieI0BaHue, BBITTOJTHEHHOE aMEPHKaHCKIMHU
yuenbiMu  JIaBugom Cwmurom (David Smith) wu3
Jlaboparopun Jlynsl u miaHer (Lunar and Planetary
Laboratory) B Tycone (mrat ApuzoHa) u J[oHOM
Ckamo (John Scalo) m3 Texacckoro yHHBepcuTeTa
(University of Texas) B Octune (myOnmkamms B
HayqHOM XKypHaime Space Weather - "Kocmuueckas
noroaa"). Ilo pesympTaTam 3TOW pabOTHI MpemIaracTcs
0o0OpynoBaTh JIyHHbIE BE3[EXOABl  CHEIUAIbHBIMU
METAIMIECKAMH 3KpPaHaMH, 33 KOTOPBIMH CMOTYT
cracaTtbCsi  3aCTUTHYTBIE  BpacIUIOX  aCTPOHABTHI
Koneuno, crnennamicram NASA yxe nmaBHO ObUIO
NU3BECTHO O TOM Bpele, KOTOPBII MOTYT HaHECTH
3/I0POBBIO KOCMHYECKUX ITyTEIICCTBEHHUKOB MIPOTOHBI U
Jpyrue 3apsDKCHHBIC YacTHIBL, H3JydaeMble B XOJe
COJIHEYHBIX BCIBIIIEK, OJHAKO OBIJIO TAKXKE M3BECTHO U
TO, YTO MOTOKH ITOZOOHBIX YaCTHI] CPABHUTEIBHO JIETKO
OMOKHpPYIOTCSI ~ OTHOCHTEJNBHO  TOHKHMH  CJIOSIMHU
oObrgHOrO monMITHICHa. K TOMy k€ O MOsBICHHH
MOIIHBIX MOTOKOB MOAOOHBIX YacCTUII MOXHO Yy3HAaBaTh
3apaHee, Beab HaOmrogeHuss 3a COJHIIEM ITO3BOJISIIOT
Ipe/CKa3biBaTh "HEONaronpusATHyI0 moronay” B paloHe
3eMHOIl OpOMTBI 3a HECKOJBKO YacoB JO IpHX0Ja
BBICOKODHEPTMYHBIX YacTHIl, ¥ y acTPOHABTOB B 3amace
BCerJa eCThb BpeMs, 4YTOOBl HAWTH moAXoAsIIee
yOexxume ©  u30ekaTh  HAKOIUICHHMS  OMAacHBIX
paIualoHHBIX 103 B cBoeM opraHu3Mme. OHAKO HUKTO
B HACTOSIIIEE BPEMsI HE MOXKET NMPEAYNPEIUTh 3apaHee O
OAX0Je BOJIHBI ~ PEHTTCHOBCKOTO U3ITy4YeHUs],
MOCKOJIBKY PEHTTEHOBCKUE-TO JIy9H OTHOCSTCS Kak pa3
K YHCITy CaMbIX MEPBBIX MPU3HAKOB IIEPEMEH COJTHEYHOMH
aKTHBHOCTH... EINle COBCEM HEIABHO CUYHUTAJIOCh, YTO
MIOTOKU PEHTTCHOBCKOTO M3IYYCHHUS HE TaK BEJIUKH M HE
MPEJCTABISIFOT  COOOM  HEMOCPEACTBEHHOH  Yrpo3bl
YeJI0BEYECKOMY OpraHu3My, OJTHAKO Tenepb
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aMEepUKaHCKHE WCCIEeIOBATEI yTBEPXKAAIOT, YTO 3a
mpeneJaMu  3allUTHOTO  "KOKOHA"  KOCMHUYECKOTO
KOpaOJii WJIM CTAaHIMH OIACHOCTh OT PEHTTCHOBCKUX
Jydeli  MOXeT  OBITh  TIOUCTHHE  CMEPTEIHHOM.
Habnromennst 3a CONHEYHBIMH BCTIBIIIKAMH TIOKA3aJIH,
9To  acTpoHaBT Ha JlyHe wWMeeT  TpHMEPHO
JIECATHIIPOLICHTHBIC INAHCHI HA TO, YTOOBI MOJYYHUTH
OMACHYIO0 JI03y PEHTTCHOBCKOW pajualid B TEUCHHE
KaXXIbIX CTa 4acoB palOTHI 3a NpenesaMu YOexKHIna...
[Tpu aTOM HYXHO, OTHAKO, YUYUTHIBATH, YTO, 10 MHEHHUIO
aBTOPOB pabOTHl, MUHUMAaJbHBIH YpPOBEHb paIHallly,
KOTOPBI MOXKHO CYMTAaTh BPEIOHBIM ISl YEJIOBEKa,
coctaBisier 0,1 tpes (1 rpeit paBen 1 mxoymo Ha |
KWIOTpaMM  JKMBOrO Beca, TMpu d3ToM | rpeid
PEHTT€HOBCKOTO HM3Iy9YCHUS! SKBUBAJICHTCH | 3UBEPTY -
MIOTJIOIIEHHON [103¢ pajMaliv), W Takas /032 MOXKET
BBI3BaTh IIOSBICHHE KpPOBOTOYAIIMX $I3B M JPYTHX
BHYTPEHHHUX TOBPEXKACHUH W, KOHEYHO, MHOTOKPATHO
yBeIM4YMBaeT pUCK 3aboineBaHuii pakoMm. OpjHaxo,
MIPOKOHCYJIBTUPOBABIINCH  CO  CIICHMAINCTAMH, MBI
BBIICHWIM, YTO 3aMETHBIM Bpen JUId OpraHu3Ma
HaynHaeTcsi Bce-taku He ¢ 0,1 rpes, a ¢ 0,75 rpes unu
nake ¢ 1,5 rpes (TOo ecTh pa3HMIIA Ha TOPSIOK).
BepositHo, Cymut 1 Ckaio, 9ToObI IPUIATH HY>KHBIA BEC
cBoeit  paboTe, Bce-TaKd HECKOJIbKO  "CTYCTHIIH
Kpacku"... BBIICHsSETCS, 9TO NalneKo HE BCE DKCIEPTHI
[0 PaJAWAIIOHHON OIIACHOCTH COTJIACHBI C W3JIHIIHE
MIECCUMUCTUYHBIMHA TIPOTHO3aMH CBOHMX aMEPHUKaHCKUX
komuter. Tak, Mapceno Backec (Marcelo Vazquez) uz
Bpykx3BeHCKOH HaIMOHATIBHOMN JTabopaTopuu
(Brookhaven National Laboratory) B Kosmn-Anrtone
(utar  Hero-Mopk), sammmaroummiics  u3yueHHeM
BIMSHHSL 103 pajualiii Ha 370pPOBbE 4YENOBEKa, B
nHTepBhl0 New Scientist yka3plBaeT Ha TO, YTO XOTS
PHCK A7 30POBBsI aCTPOHABTOB, MCIBITABIINX Ha cede
JIEUCTBHE COJIHEYHON paauaii, HECOMHEHHO, €CTb,
BCE-TaKd  BCIBIIIKH, MIPOU3BOISIIINE 6ombmoe
KOJIMYECTBO PEHTTCHOBCKON pajWarvi, CIydaloTcsi He
Tak yX dacto. Ecom e B XO0Ie JUIMTEIBHBIX
SKCHEeNUIMKA  TpuAercs 00ecHeyuTh  3aIluTy  OT
PEHTT€HOBCKHX JIy4ell M 3acTpaxoBaThcid OT KallpHU30B
"KOCMHUYECKOM MOroApl", TO AOCTATOYHO 3aXBaTUTh C
co00# "30HTHK" - TO €CThb PKpaH OOIIEH IUIOMAanbI0 B
TpU KBaJpaTHBIX MeTpa U Maccod 21 kumorpamm (Ha
Jlyne on Oyzer BecHTh B LIECTh pa3 MEHbLIE) - TaK
MOXHO 00€30MacuTh cedsl OT OOJBIIMHCTBA COJIHEYHBIX

PEHTICHOBCKUX BCIIBIIICK.

Mapc yTenjasiloT HeBUAMMbIe
HOYHBIE 00J1aKa

BmepBrle  ymajmoce HaHeCTH Ha KapTy HOYHBIE
MapcHaHCKHe 00JaKa, COCTOSIINE W3 BOISIHOTO JIBJA.
OTO cMOINM cAenaTh crenuamucTtel HarmonamsHOTO
YIpaBIECHHUS MO0 HCCIICAOBAHUIO OKEAHOB M aTMOCQEpHI
CIIA (US National Oceanic and Atmospheric
Administration - NOAA) u NASA. Homas pabGota
Jo/DKHA "mponuTh cBeT' Ha BOAHBIM nukn Kpachoit
TaHeTel  (MyONWKamuss B~ HAyYHOM  KypHAJe
Geophysical Research Letters (vol. 34, p. L02710)).
Hanmumne HowHBIX 00nakoB Ha Mapce nosiroe Bpems
OCTaBaJIOCh B OYKBaJIbHOM CMBICIE CJIOBAa IOKPBITON

MpakoM TalHOH, TOTOMY YTO BHUIAMNMBIMU Takue oOiaka
CTaHOBSTCA TOJBKO THEM, KOTZa COIepKamluecs B HUX
MEJIKHE YaCTHIIBI OTPAKAIOT COTHEUHBIC JTyUH.
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KapTa pacnpeaeneHnus obnakos 13 BoasiHoro nbaa Ha Mapce.
MN3obpaxeHue c cavTa http://grani.ru

OpHako THEBHBbIE HAOJIOAEHHS HE MO3BOJISUIN HONYYHTh
MOJHYI0 HHQOpMAUMIO O TIOBEJICHUM MapCHAHCKON
ob6magHocTH. O BO3MOXHOCTH CYIIECTBOBAHHS HOYHBIX
00J7aKOB yUYeHBIE MOJO3pPEBANM B TEUEHHE HECKOJIBKUX
JIET - C TOHM MOpHI, KaK O3HAKOMIIIACH C AHHBIMH IO
TEMIEPaTypHOMY  PEXHMY, IOIyYCHHBIMH  HBIHE
MIOTEPSIHHBIM  OPOUTANLHBIM ~ arapaToM-KapTorpadom
Mars Global Surveyor. Temneparypbl MapCHaHCKOTO
IpyHTa TPONMYECKUMH JICTHUMH HOYaMH B CEBEPHOM
nonymapur Ha 20°C mpeBblIany Te MOKa3aTelH, 4YTo
MpeCKa3bIBal TUIHYHBIC KIMMATHYCCKHEe Monend. B
KOHILIE  KOHIIOB  HCCJIEIOBATENIM,  BO3TJABIsIEMbIC
kiumarosioroM J[rxornom Yuiconom (R. John Wilson) u3
I'eodusmueckoit TUAPOA’POIUHAMHUYECKOHN
naboparopun (Geophysical Fluid Dynamics Laboratory
- GFDL) NOAA B Ilpuncrone (mratr Hpro-Ixepcu),

MPOBENIM  HOBOE  KOMITBIOTEPHOE  MOJENHMPOBAHHE,
KOTOpOe  TOKa3ajlo, 4YTO  HEOOBIYHO  TEeIUIyIo
TeMIepaTypy  IMOBEPXHOCTH  MOXHO  OOBSICHHUTH

HAJIMYAEM HOYHOTO 00Ja4HOrO MmOKpoBa. CoriacHoO uX
MOJICJISIM, HOYHBIE 00JIaKka MPEMATCTBYIOT OXJIAXKICHUIO
Mapca, coznaBasi CBOEro poja nmapHuKoBsIid addexr. Ha
MPOTSDKEHUH TPEX MAPCHAHCKUX JIET TMPOBOAMIHNCH
3aMephl TapaMeTpPOB HOYHBIX OOJIAKOB C MOMOIIBIO
JIA3EPHOTO AIBTHUMETPa (BBICOTOMEpPA), KOTOPBIM OBLI
cHaOkeH Mars Global Surveyor. JlazepHbIii my4dok
paccemBaeTCs MPH CTOJKHOBEHUH C O0JIaKaMH, OJHAKO
TeM caMbIM OH TIO3BOJSET HAHECTH Ha KapTy
MECTOIIOIOKEHNE HCKOMOM oOmaunoct. [lomoOHBIE
M3MEpEeHUs] MOATBEPIIN, YTO OOJee Terulbie yJacTKH
MOBEpPXHOCTH Mapca MOryT COOTBETCTBOBATH MECTaM,
HaJ KOTOPBIMH OOHApYXHBAIOTCS OOJee IUIOTHBIC
CKOIUIEHHs HOYHEBIX 00iakoB. McciieqoBaTean TakKe
BBUICHWIIM, 4YTO HOYHBIE oOONaka ropa3mo Ooee
OOIIMPHBI, YeM WX "BBIIBETIINE" THEBHBIC TOAOOWS, U
10 OLIEHKAM BBIXOJHUT, YTO TOJIIHHA 00JaKOB B HOYHOE
BpeMsl yBEIMYMBACTCI pa3 B IATh. Takue oOnaka
pacmojaraloTcs JOCTaTOYHO HH3KO, OHH  OOJIbIe
MOXOJAT Ha TyMaH, OTOSCHIBAIONINN MapCUaHCKUN
JKBATOp TOTJAA, KOTJa B CEBEPHOM TIIOJIYIIAPUH
HacTymaeT JieTHUH mnepuojn. B TedueHwme  1HA
OOJIBIIMHCTBO OOJIAKOB paccenBaeTcs, MOTOMY 4YTO, B
oTiimyre OT 3emiu, Ha Mapce HET OKeaHa, KOTOPBIi
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CraXuBaJ OBl  pPa3HUIly JHEBHBIX W  HOYHBIX
Temneparyp  (kKomeOaHMSI ~ HOYHBIX W JHEBHBIX
Temnepatyp Ha Mapce nocturaror 100 rpamycos). Ilo
Mepe TOro, Kak BO3AyX B TEUCHHWE CEBEPHOTO JieTa
OXJIaXJIaeTcs, BoJla, KOTOpas B CBOE BpeMs HCIapsuIach
n3 OoraToif BOASHBIM JIBIOM CEBEPHOH MOJSPHON
IIanku, npeBpamaercs B oOmaka. CoONHEYHBIH CBET
HArpeBaeT 3TU O00JIaKa, 3aCTaBISICT MX PACCCUBATHCS U
MMOJHUMATLCS BBIIIE, TAK, YTO HX OCTATKH B BUJE JIETKOM
JTHCBHOH OOJIAYHOCTH TAapsAT YK€ Ha OYEHBb OOJNBIINX
BbIcoTax. Ho mocne 3akaTta o0siaka CITyCKaroTCs M BHOBb
CTAHOBSITCS Ooiee IUIOTHBIMH. AMepuKaHCKHE
HCCIICIOBATEIH TeNeph IUIAHUPYIOT BKIIIOYATh IaHHBIC
Mo »BOJIONKMKM Mapca B CBOM MOJIENH, ONHCHIBAIOIINE
BIHSHHE OOJIAKOB Ha M3NIydCHHE paJualii B KOCMOC C
MapCHaHCKOW  NOBEepXHOCTH. B wyactHOoCcTH, HX
HHTEpeCcyeT TO mdajiekoe mpouuioe, Korga Kpachas
mwraHera obnagana "MONHOIEHHOH", Topa3zmo Oonee
IVIOTHOM  atMocdepoil. "B mpommom obnaka U3
BOJISTHOTO JIbJIa MOTJIM OKa3bIBaTh BEChMa CYIIICCTBEHHOE
BIMSIHUC Ha TEMIIEPATYPhl TOBEPXHOCTH M aTMOCQEPHI,
a B KOHEYHOM CUeTe, M Ha KIUMat", - TOBOPUT Y MIICOH.

MapcuaH HY’KHO MCKATh MO/ 3eMJiei!

YyacTok MmapcuaHkon nosepxHocTu. 3obpaxenue HIRISE c
camnta http://www.universetoday.com

Bynymue uccnenoBarenu Mapca, MedTarouiye HalTH
XKW3Hb B IIyCTBIHHOW MECTHOCTH, JOJDKHBI OymyT
3a0paThCs TIIyOOKO TMOJ ee MOBEPXHOCTh. TaKoil BEIBOX
caenan yd4eHsli-ruianeronior Lewis Dartnell u3
yHuBepcutera B JloHmoHe. Mapc sBisieTcs IUIaHETOH
BeChMa HETOCTENPUUMHOM mis km3HH. OcoOeHHO Ha
nosepxHoctd. Ho Dartnell cuuraer, 4ro ecim mepsas
mapa METPOB TpyHTa HAcKBO3b HPOHHU3aHA >KECTKUM
N3ITy4eHUeM (4To Jake OaKTepUH HE BBDKUBAIOT), TO T10
Mepe MOrpy>XeHUs Aajiblie B IIyOb TUIAaHETH! IIaHCH Ha
TIOJIOKUTENBHBIE YCIOBHS JUIS  JKM3HM MHOTOKPATHO
yBenmuuuBaroTcs. Ha Oombimoi TiyOmHE TpyHT Oyner
9KpaHHPOBaTh JKHU3Hb OT MAaryOHOr0 KOCMHYECKOTO
W3ITy4YeHUs], a JIOTOJHUTEIBHYIO 3aIUTy AATyT IIAaCThI
3amep3medi  Boabl. K cokaneHuro, HU OAMH U3
annapaToB, MCCIEIOBABIINX U HCCIEAyOIUX Mapc, He
HMEeT BO3MOXXHOCTH B3STb NPOOBI C TIyOWHBI, TIZe
HUMEIOTCS MOTEHIHATbHBIC cion JKU3HEHHOTO

npoctpaHcTBa. g Toro, 4ToOBI CO3JaTh ammapar s
9THX LENeH, HCCIENOoBaTeNU IPEUIaraloT NPOBOIHUTH
HCTIBITaHUS Ha 3eMile B palfloHaX C BEYHOH MEP3JI0TOH.

MupoBasi KOCMHYeCKas
o0cepBaTopusi OTKPOET HOBbIE MUPbI!

Kocmuuecknii LBETOK MOMOXET HaWTU MraHeTbl. MI3obpaxeHne
Northrop Grumman c caiTa http://www.universetoday.com

Many  Worlds observatory -  KocMHYecKas
obcepBaropusi,  mpemtokeHHas ~— Webster  Cash.
Hasnauenne Many Worlds observatory coctout B TOM,
9TO0bl HAXOOWTh IUIAHETHl y JAPYrHX 3Be3d U
HETIOCPEICTBEHHO MX HaOmonate. OCHOBHOHM YacThIO
oOcepBaropun  Oyner  packpbITBIi B KocMoce
TMT'aHTCKUI «IIBETOK» M3 TOHKHX JemnecTkoB. Haxomsch
Ha pacyeTHOM pAacCTOSHHM OT 00CepBaTOpPHH, STOT
COJIHEYHBIN Tapyc OyzmeT OJOKMpOBaTh CBET SPKOH

3BE31bl, IO3BOJISII  YYBCTBHUTEIBHBIM  IPHEMHHKAM
W3Iy4eHUs]  BUAETH  HECaMOCBETSAIIMECS  OOBEKTHI
(nmanetsl), oOpamaromecs BOKPYT IEHTPAIBLHOTO
CBETUIIA. UyBCTBUTENBHOCTH Kamep HOBOH

OKOJIO3eMHOW 00cepBaTOpHH OyAET HOCTaTOYHO, YTOOBI
0OHApy)XUTh IUIAHETH MEHBIE, YeM Jaxe 3eMisd, B
KOCMHYECKOM HPOCTPAHCTBE PAAUycOM 35 CBETOBBIX
JIeT.

B ckoabKMX M3MepeHUusiX MbI )KUBeM ?

W3BecTHO, YTO OKpYXalOIIWH MHpP COCTOMT W3 3
n3MepeHuil (IIroc 4eTBeproe m3MepeHue - Bpems). Ho
MaTeMaTHYeCKHe MOJEIH COBEPLIEHHO HE OTPHUIAIOT
BO3MOXKHOCTb CYIIECTBOBAHHUS  JOTOJHUTEIIBHBIX
n3MepeHnil. PaHee wuX mpakTHueckoe OOHapyKeHHE
Kazajoch HEBO3MOXHBIM. Termepp, IOX0Xe, BOMPOC
MHOTOMEPHOCTH  NIPOCTPAHCTBA  CMOXKET  PELIUTh
MIOMYJISIPHAsT TEOPHSl CTPYH, KOTOPAsl TIIACUT O TOM, YTO
Bcs  BcenmeHHas — mpoHm3aHa — OCOOBIMH  HUTSIMH
(cTtpyHamMu) ¢ HEBOOOpa3WMO MOIIHOM TpaBHUTAIHEH.
UccrnenoBatemn w3 yHuBepcureTa Wisconsin-Madison
UIMYT MyTh, CJIEAys KOTOPOMY Y4YCHBIE MOIJIH ObI
OOHAPYXUTb 3TH CKPBITBIE M3MEPEHHUS U TOJAEPKATh
TEOPHIO CTPYH HaO0AaTeIbHBIMU Gbaxramu.
JlononHUTENbHBIE U3MEPEHHsI, OYEBUIHO, MMEIN MECTO
B Hauase BceneHHOH, B mepBblE CEKyHIBI MOCIE
Bonemoro BspeiBa. Temepp «TeHW» 3TUX H3MEpEHHIH
JIOJDKHBI MIPUCYTCTBOBATh B KOCMHUYECKOM
MHUKPOBOJIHOBOM (DOHOBOM H3JIy4EHHH - TIOCIICCBEUCHUN
Bonbioro B3peiBa, KOTOPBI MBI MOXKEM HaOJIOATh BO
BCeX HampaBleHusX. K coXaJgeHHio, MMEIOIIHecs Ha
JTAHHOE BpEeMsI CITyTHUKH-HCCIIEAOBATENN HE O0IanaroT
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JIOCTaTOYHOHW YyBCTBUTEIBHOCTBIO, YTOOBI OOHAPYKUTH
OTTOJIOCKM BIMSHHUSA N-U3MEPCHUII Ha PEIMKTOBOE
U3ITy4YeHHE.

MHoromepHbI i Mbl? U3o6paxeHne Andrew J. Hanson c caitta
http://www.universetoday.com

Ho y mpencrosmux KOCMHYECKHX MHUCCHH, TaKHX Kak
Planck (Muccus  EBpomelckoro  KOCMHUYECKOTO
areHTcTBa «[lmaHK»), YyBCTBUTEIBHOCTH JICTCKTOPOB
OyZeT B HECKONBbKO pa3 Ooibpmie. Torma, BO3MOXKHO,
KapTHHAa OHBOJIOUMK BceneHHOW mpencTaBUTCS HaM
ropaszo 6oJjiee MHOTOMEPHOM.

«xeiimc Be00» Oyaer
B 100 pa3 joBuee «Xa60612a»

OnTudeckwii  TEpBeHENl KOCMHYECKOH TEXHHKH -
Teneckon «Xabbm» - CKOpPO YCTYHMHT MECTO CBOEMY
npeeMHUKY — «J[xeiimcy BeGOy». James Webb Space
Telescope Oyner ropa3mo «IIpoBOpPHEE» CBOETO codpara,
T.K. CMOXET OJHOBpeMeHHO HaOmomate gm0 100
HeOecHBIX 00BekTOB! Takyro BO3MOXKHOCTH TEJECKOM
NOJTy4yuT Onaromaps  CHEUMalIbHO  pa3paboTaHHOMN
TEXHOJIOTHH microshutters (MHUKpOLTYHTHPOBAHHMS).
OHa TIO3BOJMT TEJIECKONy OJIOKMPOBAaTh CBET OT
COCETHUX SIPKUX OOBEKTOB, IO3BOJISS BUIETH HanOoee
cnabele w oTmaneHHele. [IpencraBbTe cebe QoHApD,
TOPSIIIUA B TEMHOTE B HECKOJBKHX KHJIOMETpax OT Bac.
Bwr ero serko 3amerure. Ho ecnm psgom ¢ goHapem
MTOSIBUTCSI aBTOMOOMITB, CBET KOTOPOTO OyAeT OWTh BaM
B IJa3a, BBl C TPYAOM Da3IHUUTE 3TOT (OHApPb, €CIU

BooOme yBuauTe. Ho 3aropoauB cBeT aBTOMOOHMIBHBIX
(dap mUTOM, BBl OMSATH CMOXETE OOHAPYXHUTH (HOHAPH.
TakuM ke 00pa3oM yCTPOGH M «IIUT» HOBOTO
Kocmuueckoro teimeckoma. Oun  cocrout m3 62000
CICHHANBHBIX ~ SYCEK, KOTOPbIE HAXOMATCS IIEpPen
raBHOUM Matpuieit «J[xefimca Be66a». ACTpOHOMBI 1O
KOMaHJIe ¢ 3eMJIM MOTYT OTKPBITh WU 3aKPHITh JIFOOYIO
U3 SYECK WIM IeNy0 HX TPYIIy TakK, YTO CBET OT
OMM3KMX SAPKUX 3Be3d 3a0JOKUpyeTcs, U ciabbie
OOBEKTBI CTAaHYT JOCTYHHBI. [lomoOHas TEXHONOTHS
MO3BOJIMT 3ariIIHYTh B TIyOb BceneHHOI emmie manbiie,
M, BO3MOXHO, TIO3BOJIUT YBUIETH IUIAHCTH y IPYTUX
3BE3I.

LCROSS — ayHHBII  KaMHKaJa3e

LCROSS netut k JlyHe. U3o6paxeHne (doTomoHTax) NASA ¢
cawnta http://www.universetoday.com

Monyne Lunar CRater Observation and Sensing
Satellite (LCROSS), koTOopoMy NpeaCcTOMUT IOCTHYH
JIynsl Bmecte ¢ Lunar Reconnaissance Orbiter, cmoxer,
KaKk TOBOPHUTCSA, TIIOTPOTaTh MOBEPXHOCTh HOYHOTO
CBETHJIAa «CBOMMH pyKamm». OH sBiseTcs mpooOpasom
Moxynst Muccuu Deep Impact, xoTopslit Bpesancs B
komery Temmensa 1 B utone 2005 roma. LCROSS toxe
BpeXeTcst B HeOecHOe Telo, HO 9THM TEJIOM Ha 3TOT pa3
oyner Jlyna. Ilenp 3T0# MHCCHE - ONIPECITUTD, €CTh JIA
BOJSIHOW JIeZl B JIYHHBIX KpaTepax BOKPYT FOXKHOTO
MOJTFOCa, KyJa HUKOT/Ia He 3arisiabiBaroT aydn ColtHIa.
Ecmm BomsHO#M nenm 3meck OymeT oOHapykeH, TO OH
CTaHET OCHOBHBIM PECypcoM sl OyIyIIHX JIYHHBIX 0a3.
Jlem MoXeT OBITH HCHONB30BAaH I JOOLIBAHUS
BO3/yXa, IUTHEBOW BOJABI M JaK€ TOIUIMBA IS PaKeT.
I[Togo6Ho Deep Impact, LCROSS cocrour wu3
CHELWAJIbHOTO CHapsiga M HeOOoJbIOIOro 30HAA C
ammapartypoii Ui aHanu3a. CHavana CHapsi BPEKETCs B
Jlyny, a 3aTeM 30HJ IPOJETHT Yepe3 00JIaKO B3MBIBIICH
BBEpX JIyHHOW TBUTM W TPYHTAa ©  TPOBEICT
HEOOXONUMBIC HW3MEPCHUs, TYT JKE TNepelaB WX Ha
3emio. 3aKOHYMB 3Ty MHCCHIO, 30HJ BpEXKETCS B
moBepxHocTs JIyHBI BCien 3a CHapsaoM, IOTHOHYB BO
UMS HayKH.

lModbopka Hosocmel  ocywecmeneHa Mo  rnepesodam
Kosnosckozo AnekcaHOpa c http://www.universetoday.com u
mamepuanam ¢ calima http://graniru (¢ nobe3Hozo
paspewenusi http://grani.ru u aemopa Hogocmeli Makcuma
Bopucoesa)
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ConHevyHaa cucTema...
M He TONbKO

Kak pa3noxumb nnsiaHemsbI 1o rnosioYKam
unu AcmpoHomuu mpebvriomcs JIuHHeu

Cewmbsi ConHua. N3obpaxeHne NASA.

Knaccubpmukanms! Kak MHOTI'O B 2TOM
CcJIOBe. . ..

K npumepy, moxeTe pfaTb onpefeneHue TOro, Y4To Takoe
KomnbloTep? [laTb Takoe onpefeneHne, 4tobbl C HUM Bce
Cornacunmck, 4Tobbl ero He NPULLNOCL Yepesa napy NneT MeHsITb.
YT1006bI OHO He ObINo CNULWKOM OBLWMM 1 MpK 3TOM COoBMagarno ¢
OMbITOM COBPEMEHHbIX Ntofei. YTobbl TO, YTO B MPOLLMOM
Ha3blBanu "KOMMbOTEP" COXpPaHUmo cBoe HanmeHoBaHue. U 1.4.
n T1.n. lMonpobywTte, n ybeauTecb, 4YTO 3TO Henerko. XoTd
npegmMeT BCEM 3HAKOM, U B OObIYHOWM XWU3HW BPS4 N MHOTve
3aTpyAHUNMCE Gbl OTNNYMTL KOMMbLIOTEP OT Yero-To MHOro, U
SIBHOW HEOOXOAMMOCTU B YEKaHHON (DOPMYNMPOBKE HET.

Tem He MeHee, 3a4acTyl0 NPUXOAUTCA AaBaTb ONpeAerneHns un
npoBOAWTb Pa3rpaHWyeHns MPOCTO MOTOMY, YTO 3TO yAOGHO.
Hanpumep, Bbl coctaBnsete 6a3y pAaHHbIX. [pn aTOM He
obsi3aTenbHO 3Ta Gasa CcoaepXuT MNPOCTO  HauMeHOBaHWS
KOMMbIOTEPOB M YEro-To eLle, YTO C HUMK MOXHO nepenyTaTb.
OTO MOXeT BbITb CNCOK KHWT, B KOTOPOM Bbl XOTWUTE BbIAENUTbL
"KHUrn o komnbtoTepax". MoxeT ObiTb cnucok "npodeccui,
CBSAI3aHHbIX C KOMMbloTepamu” U MHoroe Apyroe. W no 3anpocy
"komnbloTep" nonb3oBaTenb [AOMMKEH NOny4uTb Tpebyemyto
nHopmaumio 6e3 nuwHuX "poBeckoB". FAcHo, 4TO B psiae
CMOXHbIX CUTyaLMii Bbl CTONKHETECH C Npobnemamu, 0cobeHHo
ecnu nporpecc He byaeT CToATb Ha MecTe, a 6a3y AaHHbIX Bam
npuaeTcs  paclwupaTb, BKMOYas Tyda BCSKYIO  BCSYMHY:
KapMaHHble KOMMbloTepbl, OOpPTOBbIE KOMMbIOTEPbI, Kakue-
HWOYab HaBOPOYEHHblE  KyXOHHble  MporpaMmupyemble
KOMOalHbl, a Takke MHOXECTBO [OpYyrux  YCTPOWCTB,
npegHa3HavyeHHbIX ANs pelleHns pasnuyHbiX (MHOrda OuYeHb
Y3KUX) 3adavy M copepxaliyx npoLeccopbl pas3HOM CTeneHu
CrNOXHOCTU. Peyb Hwxe noaeT BoBce He o6 onpeaeneHuun
TOro, 4YTO Takoe KOMMbKTep, a 0 TOM "4To Takoe nnaHeTta", u
roYemMy acTPOHOMbI HUKaK He MOTYT Kak criefyeT [AoroBOpUTLCS
06 o6LWwux TepMuHax. XoTs BCe MHTYUTUBHO UMEIOT KaKoe-TO
npeAcTaBneHre o TOM, YTO SIBMSIETCSA NiaHeToNn, oka3blBaeTcs,
AaTb YeTKoe onpeaenieHne, ycTpansatoLLee BCex, TAXeno.

Euwe cBexu BOCNOMMHAHMA O TOM, 4TO [nyToH odumumanbHO
BbIlYEPKHYT 13 ymcna nnaHet. Tenepb ux B ConHeYHon cucteme
BOCEMb, W, CKOpee BCero, CTONbKO MX 1 ocTaHeTcs. MpupactaTtb
cembsi ConHua byaeT 3a cyHeT KapruKOBbIX MNaHeT, K KOTOPbIM 1
oTHecnu [nyToH. MNonpobyem pa3obpaTtbcs B TOM, MoYeMy
BO3HMKMA HyXJa NpMHUMaTb HOBble pesoniouun. Ho, rmasHoe,
rnocrapaemcsi B3rMsHYTb Lmpe. Benb pesontoumn
MexayHapoaHoro actpoHomuyeckoro cotoda (MAC) KocHynuCb
TonbKko CONHEYHOM CUCTEMBI, a Celiac Mbl 3HaEM MHOXECTBO

nnaHeT BOKPYr Apyrvx 3Besg, T.0. HaAo NoaymaTb U O HUX.
Hwke uutaTenb y3HaeT, 4YTO KpoMe nnaHeT B COMHEYHOW
cucteMe n Kpome "0OblYHBbIX" 3K30MMaHeT ecTb elle Bcskas
3K30TWKa, 3anyTaeTcs, U, B KOHLEe KOHLIOB, COrfacuTcs, 4To AaTb
onpegeneHve Toro, "4To Takoe nnaHeTta", HenpocTo. XoTa 1
HY>XKHO nocTapaTbCs 3TO cAenaTb.

Kak BCe HaYMHAaJNOCHL

Mpupoge HeT gena 4o onpegeneHuin. OTO YenoBeK MbiTaeTcs
BCE pas3noXuTb No nonoykam. WHorga aTO nerko yaaetcs,
MHorga e BO3HWMKaeT cuTyauusi, Koraa ob6bekTbl O4HOro Tuna
nnaBHO nepeTekalT B 00bekTbl Apyroro. [Ae-To nomoraet
NpoOCTO MCTOopUYeckas Tpaguums, HO, CTankuBasiCb C HOBbLIMU
OTKpBITUSIMK,  UCCrefoBaTenb OKasbiBaeTCsi B HEMpPOCTON
cutyaumn. Hanpumep, Ha 3emne Mbl YeTKO 3HaeM, 4TO eCTb
OCTpOBa, @ €CTb KOHTUHEHTHI. [Tpobnem He BO3HMKAET, N HUKTO
He nblTaeTca nepeknaccuuumpoBatb [peHnaHauio B
KOHTUHEHT unu AHTapkTMgy B OCTpOB. Tenepb npeacTtaBbTe,
YTO Bbl OTKPLINK NMAHETY, NOXOXYI0 Ha 3emnto. Tam Toxe ecTb
"4yacTu cyln, co BCEX CTOPOH OKPYXXEHHble Bofon", GonbLuve 1
marnble. Bam HyxHo ByaeT pelwmTb rae npoBecTy rpaHuuy. Ecnn
pes3Koro ckayka B pa3mepax HeT, TO BaM npuaeTcs Henerko! B
acTPOHOMUM MOAUN He pa3 CTaNKMBanuchb C Takon cuTyaumnen.
HayHem c Toro, 4uto B ApeBHocTu ConHue u JlyHy uvacto
BKMOYanNM B YMCMO MNaHeT (B AaHHOM Crlyyae BaXHO He
Ha3BaHWe, a TO, YTO CeMb ABMXKYLUMXCA Mo Heby ceeTun
o6beanHsnu B ogHy rpynny). Hegapom gHelt B Hegene cemb, U
BOOGLLE, YNCIIO CEMb SABMSAETCH CBALLEHHLIM Y MHOMMX HapoaoB
(3apymantecb, Beab Oyab Mepkypuid  4yTb  nocrniabee,
BbIXOAHbIE HacTynanu 6bl 6uicTpee! Ho Byap YpaH nosipue, kto-
TO MbIN Bbl FOMOBY HE pa3 B CeMb, a pa3 B BOCEMb AHEWA...).
3aTem cnepBa 4WCNO NNaHeT yMeHbLWNOCb A0 NSATW M3-3a
BblgeneHus ConHua u JlyHbl. [MoToM BO3pOCnO OO LIeCTU 3a
cyeT BKIoYeHust B Hero 3emnun. B 18 Beke Obin OTKpLIT YpaH -
ceabmasi nnaHeta. [Mo3axe - Llepepa. Ha kakoe-To Bpewms
nnaHeT crano BoceMb. [locne OTKPLITUA psiga acTtepovaos
Llepepa (ycneslias pJaxe MOMy4uTb KakK MnaHeTa CBOW
CUMBONWYECKUIA 3HAK, MOXOXMM Ha 3epkano BeHepbl ¢
OTKOMOTLIM KYCOYKOM, CM. pUCyHOK 1) Oblna wuckrouveHa u3
yncna nnaHet. Wx cHoBa cTano ceMb. B 1846 rogy 6bin oTKpbIT
HenTyH, © nnaHeT onaTb cTano BoceMb. Hawwm 6abyiku-
OeayLKM y4unu B LWKOre, YTO NnaHeT UMEeHHO cTonbko. B 1930
rogy nocrne  [OMrUX MOWCKOB  Obin  OTKPbIT  [NyTOH.
YauBuTenbHO, 4TO, HecMoTpsi Ha OypHbIi nporpecc Ans
BbISICHEHNSA Toro, 4To nyToH, kak n Liepepa, npuHapnexmt Kk
0O0nbLIOMY CeMeNCTBY 0ObEKTOB, NOTPeboBanoch He HECKOMbKO
neT, kak B Havane 19 Beka, a 6onee nonysekal

Pucynok 1. CumBou, koTopslit Lepepa nomyuuia, korja ee
CUHTAaNach UIAHETOM.

B 90-e rogbl ctanu oTkpbiBaTb 06bekTbl nosica Konnepa (cm.
PUCYHOK 2), 1 acTpoHOMbI 3abecrnokounuce nNo NoBoAy craTyca
lMnyToHa. HakoHel, kak YnTaTenb NpekpacHo 3HaeT, B aBrycre
2006 roga MNnyToH oduumanbHO Gbin "MOHWXEH B AOMKHOCTH".
To, 4yTto npowmsowrno c Llepepon nouytn gBectn net Hasag,
nosTopunoce cHoBa. C ComHeuyHouM cuctemon, T.0.,
pasobpanuck. Ho HyXHO nocTapartbCsi MOHSATb COMHEHUS!
acTPOHOMOB, paccMOTpeTb npeafaraBlIMECst anbTepHaTWBbI,
YTOObI MOTOM He nomacTb BMPOCAK C OnpeaeneHvem Aans
nnaHeT BHe Hawewn cuctembl. Ho cHayana noroBopum O TOM,
KaK NnaHeTbl OTKPbIBAIOT.

Kax OTKpHTE?

EcTb 4eTblpe ¢ nonoBmHon cnocoba OTKPbITb 3K3onnaHeTy. Bo-
nepBblX, MOXHO 3ameTuTb "OynTbixaHne" 3Be3gpl. VIMeHHO Tak
nepBble 9k30MnaHeThbl U Oblnn 06HapyXeHbI. [leno B ToM, YTo He
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Tonbko 3emns BpawaeTca Bokpyr ConHua, Ho u ConHue
HEMHOro BpaLLaeTcsi BOKPYr 3emriu.

Largest known Kuiper Belt objects

“Xena”
(2003 UB313)

2003 EL&1 Sedna

A

4 g - =
Pucynok 2. Kpynneiinue o0bexTsl nosica Koitnepa. [linyron u ero
cButa, Kyaoap, Cenna, Opuna (aka 3ena u UB313) u np. [lns
CpaBHEHUs IpHUBEIeHa 3eMiIsT (BCe B OTHOM MacIiTabe).

TouyHee, oHM obpallatoTcst BOKpyr obLuero LeHTpa macc. M3-3a
Toro, 4yto ComnHue HaMHOro MaccvMBHee 3emMnu, LEHTP TSHKeCTU
NEeXUT ropasgo Gnmxke K HeMy, YeM K Halel nnaHete. Toxe
camoe, pa3yMeeTCcs, MOXHO cKa3aTb U Npo BCe ocTarnbHble Tena
ConHeyHon cuctembl. Takum obpasom, ConHue coBepluaeT
HEKOTOpPOE CIIOXHOE [BWXXEHME BOKPYr LEHTpa Macc BceW
cuctembl. [Nockonbky cuctema coctouT "us ConHua, Konutepa un
Kaknx-To 06rOMKOB", TO OCHOBHbIM ABWxeHuem ConHua byget
ero BpalleHue c nepuogom okorno 12 neT, T.e. C nNepuogom
obpaweHns HOnutepa Bokpyr ConHua. [anekui 3eneHbin
acTpoOHOM C TpeMmsi rnas3amu, LWecCTblo nanbuamy U XBOCTOM
3amMeTun Obl, YTO NWHUM B crekTpe crabeHbLKOro XenToro
Kapnvka, wu3BecTHoro Ham kak CornHue, nepuoguyeckn
COBUralTCs B COOTBETCTBUM C 3PPEKTOM, OTKPbITHIM 3€MEHbIM
dusmKom (C Tpems rmasamv 1 T.4.) N0 PaMmunum CoBCEM He
noxoxew Ha "[onnep". EAUHCTBEHHbIN pasyMHbI BbIBOA 3TOrO
acTpoHoma cocTosn Obl B TOM, YTO Y XenToro Kapnvka ecTb
CMyTHUK, obpallaroLniics BOKpYr Hero ¢ nepvogom okomno 12
net. lpuknHyB Maccy 3Be3fbl, 3erneHbli kKonnera cmor Obl
OLEHWUTb 1N Maccy CnyTHWKA. Tak OH OTKpbIN Obl 9K30MMaHeTy U
oueHun 6bl ee maccy, nepuop obpalleHust U paccTosiHue ot
3Be3abl. OCHOBHasi [0Msl M3BECTHbIX HaMm 3K3omMnaHeT Obina
OTKpbITa WMeHHO 6narogapss aTomy Metoay. Kpome Toro,
aHanormyHbln  3adppekT  nNpucyTCTBYeT, ecnu  MnaHeTta
BpaLlaeTcsl BOKPYr paguonynbcapa. TONbko B 3TOM cryyae Mbl
BVWAUM He COBUI CMeKTpanbHbIX NIMHUIA, @ U3MeHeHne nepuoaa
nynbcapa. o3ToMy MOXHO cka3aTb, UYTO BpallEeHUE BOKPYr
obliero UeHTpa Macc pfaeT nonTtopa cnocoba OTKpbITb
3K30MNmnaHeTy.

Hepoctatkom MeToaa $BMAsieTCs TO, 4TO MNOKa TOYHOCTb
M3MepeHnin He no3BonsieT obHapyxuBaTb OKOMO 3Be3n (C
nynbcapamu pyras UCTOpus) MnaHeTbl C Maccoil MeHblue
NPUMEPHO [AECHATU 3EMHbIX, @ TakkKe MnaHeTbl Ha opbutax ¢
nepvogoMm Gonee npumepHo 10 3emMHbix neT. [lepsas
0CcoBeHHOCTb CBSA3aHa C TeM, YTO NokKa Mbl HE MOXEM U3MepPSATb
CKOpOCTM "OynTbixaHus" 3Be3[ MeEHbLUe NPUMMEPHO MeTpa B
cekyHay (ONnsi cpaBHEHUsi, CKOPOCTb BpaLleHust 3emnu BOKpYr
ConHua coctaBnseT 30 KMnomeTpoB B cekyHay). BTopas - ¢
TEM, 4TO Ansi OGHapyXeHust [OONronepuofMYeckux nnaHet
HYXKHO MpOCTO Jonro Habnwopatb. Kpome TOro, noka atum
MEeToAOM B OCHOBHOM YAaeTCd McKaTb MNNaHeTbl TOMbKO Y
6nuskux 3Be3q (npumepHo Ao 400 cBeToBbIx neT oT ConHua).
Cnepytowmin cnocob cBszaH C TakKUM UMHTEPECHBbIM 3PheKkToM
KaK rpaBuTaLMOHHOE nWH3MpoBaHue. Ecnu Bbl MomHuTe, TO
OOHVMM U3  BaXHbIX MNOATBEPXAEHWA  OOWehn  Teopuu
OTHOCUTENBHOCTM CTano HabnoaeHue W3MEHEHUs BUAMMOIO
MOroXeHus 3Be3/ BO BPEMS CONHeYHoro 3atmeHus. CeeT 3Be3f
OTKINOHsIeTCsl B rpaBuTaumMoHHoM none CorHua. YTtobbl 3710
3aMETUTb, HYXXHO YTOObI 3Be3Abl ObINY BUAHBI Kak MOXHO Grivike
K ConHuy. Apkvin cBeT Hallen AHEBHOW 3Be3fbl, KOHEYHO Xe,

MelwaeT yBuAeTb cnabble WCTOYHMKW. JlMwb BO Bpems
3aTMEHMs MOXHO ObINIo NpoBecTW NpoBepKy. M3amepeHus,
npoBefdeHHble JaauHrtoHom B 1919 rogy, okasanucb B
npekpacHOM COOTBETCTBMM C pacyeTamu, caenaHHbIMu B
pamkax OTO. Cenvac rpaBuTauMoOHHOE MMH3WPOBaHWE CTano
BaXKHEMLUMM WHCTPYMEHTOM acTpoHoMa. C MoMoLlbio  Hero
onpefensitoT Macchl ranakTyk, n3yvaroT pacrnpefeneHns Macc B
UX ckonneHusix. HegaBHO € npvBreYeHWEM 3TOW METOAMKU
ObINy nonyyeHbl pesynbTaTbl, NO3BONSAOLIME yTBEPXKAATb, YTO
TeMHas HebGapuoHHas maTepusi B CamMOM [ene CyLIeCTBYeT...
Kpome Bcero aToro MHoroo6pasusi IpUMEHEHUIA, NMUH3NpPOBaHNe
paboTaeT 1 Kak MHCTPYMEHT Mo OBHaPY>KEHWIO 3K30MaHeT (CM.
pUCYyHOK 3).

Autist's View of u Planet Accompanying » R Drwrf Siar
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Pucynoxk 3. IIpuMepHO Tak MOKET BBIIVISACTh CHCTEMA C CaMOi
MaJeHbKOU M3 H3BECTHBIX HA CETOAHSIIHUN eHb I1aneT. [lnanery
CTOJIb HEOOJIBIIOH Macchl (B MATh pa3 Tsxenee 3eMIN) YAAIOCh
00HapyXHuTh O1arogaps 3¢ dexty MukponuasupoBanus. C caiita

http://hubblesite.org

OdhekT MUKPONMH3MpOBaHMA COCTOMT B criedytowem. Ecrn
OBe 3Be3dbl BbICTPaMBalOTCS NMPUMEPHO Ha OOHOW NMUHWK, TO
3eMHOW Habnoaatenb yBuAWT Bo3pacTaHue 6Gnecka Gonee
panekon 3Be3dbl, T.K. 6Oonee 6nuskas paboTtaeT kak
rpaBMTaUMoOHHas nuH3a, cobupas ee ceet. B Tom cnyyae, ecnu
y 6nuskon 3Be3dbl ecTb MnaHeTa, TO Mbl  YBUAEM
OOMNONHUTENbHBIN POCT Briecka, nbo nNnaHeTa Takke cpaboTaeT
Kak ManeHbkas nuH3oyka. [lo napameTpam usmeHeHus 6necka
fanekon 3Be3dbl MOXHO BOCCTAHOBWUTb MAaccCy IMH3, B TOM
yucne v NnaHeTbl.

[na nonyyeHns Takux OaHHbIX HYXXHO OJHOBPEMEHHO CrneauTb
3a 6GneckoMm MUNNMOHOB 3Be3f. Tak 4To, XOTH 3hdekT Obin
npegckasaH coBeTCkum acTpoHomom A. B. Bsanko ewe B 60-e
IT., peanusaums novcka CobbITUN MWKPONMH3MPOBaHWUA cTana
BO3MOXHOW TOMbKO nocrne nosisneHus xopowwx M3C matpuu u
MOLLHBIX KOMMNblOTEPOB. Cetyac B MMpe CYLLECTBYET HECKONbKO
NPOEKTOB,  MOCBSALLEHHbIX  MOWUCKY  MWKPONMH3VUPOBaHMWS.
lMnaHnpyeTcsa M KOCMUYECKU annapar, npegHasHa4YeHHbIn Ans
rnoucka 9aksonnaHetr 39TuM MetogoMm. Cpeau Bcex Apyrux
MeToAMK AaHHas Havboree YyBCTBUTENbHA K NErkuM nnaHeTam
(c maccamu nopsiaka 3eMHOI) Ha LUMPOKUX OpBUTax ¢ paamycom
nopsigka OAHOM  acTPOHOMWYECKOW efuHuubl un  Gonee.
HepoctaTtok  MUKpPONMMH3MpOBaHMs, Kak crnocoba nowvcka
3K30MmMaHeT, BecbMa crneunduyeH. Yaule Bcero mbl He Byaem
3HaTb, OKOMNO KakoW 3Be3fbl OOHapyXeHa nnaHeTa, MOCKONbKY
3Be3[a-NMH3a 06bI4YHO n3beraeT NPSIMOro AeTeKTUPOBaHUS.
Ewe opHa, TpeTbsi, BO3MOXHOCTb 3acedb MnaHeTy
npeacTaBnseTcs, eCnv OHa NPOXoAWT MO ONCKY CBOEN 3Be3fbl.
T.e., eCnv Mbl HaxogMMCs B MITOCKOCTU OpOWUTLI 3K30MMaHeThl,
TO Ansi Hac oHa OyndeT nepuoauyecku 3aTMeBaTb YacTb CBOEN
MaTepuHCKOW 3Be3abl, Mpy aToM bneck 3Be3apl ByaeT HeMHOro
yMeHbllaTbcs. MeToguka yxe onpoboBaHa. B 6yaywiem oHa
OyneT nNpUMEHSTbCST B KOCMUYECKUX MNPOEKTaX, KoTopble
[OOMKHbI MPUBECTU K PE3KOMY POCTY KONmMyecTBa UHGopmMaumm
no oak3onnaHetam. [lepBas OTKpbiTas TakMM Crnocobom
ak3onnaHeTa nonyuuna nmsi O3uvpuc. OHa HacTonbko 6rnmska k
CcBOEW 3Be3ge, YTO aKkTMBHO uMcnapsieTcsl (CM. PUCYHOK 4).
HakoHeu, nnaHeTy MOXHO npocTo yBuaeTb. OBbIYHO caenaTb
3TO HenpocTo, Mbo spKWI cBeT 3Be3abl MewaeT. TeMm He MeHee
ans cnabbix 3Be3 1 Bypbix KaprnvKoB NpsiMoe AeTEKTMPOBaHME
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3K30MMaHeT yXe cTano BO3MOXHbIM. [Mapy net Hasaj yaanocb
nosly4nTb MpsiMoe n3obpaxkeHue NiaHeTbl OKOSo KOPWUYHEBOro
Kaprvka. Hy W, KOHEYHO e, Tak MOXHO YBUAETb OAWHOYHBLIN
06BbEKT NNaHeTHOW Macchl.

S

ST
Pucynox 4. Tak MoxeT BBINIAIETh HcHapsiomasics mianetr O3upuc.
C caifra http://hubblesite.org

Kax xnaccupmumposaTs?

MoXHO BbIAENUTL TPV OCHOBHbIE HANPaBEHWS PacCyXAeHWUN.
1. MoxHo paccmatpuBaThb Kakne-To dpusmyeckne
XapaKTepuCTUKN OOBLEKTOB, U OCHOBbIBATb OnpefeneHve Ha
HUX.

2. MoxHo paccmaTpuBaTtb obcTosiTenbcTBa. To ecTb [ABa
obbeKkTa C OAMHAKOBBIMW XapakTepUCTUKamMyu MOryT B OLHOM
cryyae cuuTaTbCA  MNaHeToW, a B OPYroM - HeT.
3. MoxHo paccmatpuBaTh npouecc obpasoBaHusi. Torga Aea
OVHaKOBbIX O0ObeKTa, BO3HWKLWIME pa3HbIM nyTem, OyayT
OTHOCUTBCS K pasHbIM Kraccam.

Onsa Kaxgoro nyHKTa MOXHO NpuBECTU GaHanbHble NpuMepsb.
Tak HebGecHoe Terno B MUNMMOH pa3 Tsxenee 3emnu byget
3Be3gon. Ecnm obbekt, HaobopoT, uMmeeT pasmep, Kak Yy
6onbLol ropel, To oH Byaet actepoupom. Ecnu 6bl 3emns
Bpawanace Bokpyr Hnutepa, TO ee cuutanm Obl  ero
CNYTHMKOM, & HEe CaMOCTOATENbHOW NnaHeTow. HakoHew, ecnu
co3gaTb cdepy pasmepom € 3eMro U CMHEN KpacKon Hanucatb
Ha Hen "Astronet", To B ny4ywem cny4ae Mbl MNOAYYUM
"MCKYCCTBEHHYIO MNaHeTy", HO HMKaK He poAHylo cecTpy 3emnu.
C TpuBManbHbIMK CUTYaLMAMK BCE SICHO, HO Takxe OYeBUOHO,
yTo MNpupoaa noakuabIBaeT HaM PsiA, CIOXHbBIX MPOMEXYTOYHbIX
cnyvaes.

Pa3sHble acTpoHOMbl npeanoynTalT  YAensTb  BHUMaHue
pa3HbiM BapuaHTaM unm nux kombuHaumsam. Kro-to cuutaert, 4to
MOXHO BbIAEMUTb OAHY (DM3NYECKYIO XapaKTEPUCTUKY M NWLLb C
ee NOoMOLLbI0 AaTb onpeaeneHune nnaHeTbl. KTo-To cymtaeT, y4to
O[HOW XapakTepucTukn mano. Komy-To BaXKHO y4eCTb mpoLecc
hOpPMUPOBaHMS U T.A.

[asaviTe npongemcst no usamyecknum xapakrepmctukam. OgHon
13 BaXKHeMLWMX sSiBNsieTCA Macca. B goctaTtoyHo Tsikenbix Tenax
NNOTHOCTb W AaBrneHWe B LieHTpe AOCTUraeT CTOMb BbICOKUX
3HaYeHWIn, YTO MOTYT MATU TepMosiAepHble peakumm. MockonbKy
Bo BceneHHo HaunGonee pacnpocTpaHeH Bodopod, To
npegensl  yCTaHaBMUBAOT WMEHHO [AnA  peakuMm G ero
yyacTtnem. Ecnn maccy ConHua ymeHbWnTb NpumMepHo B 12-13
pa3, TO peakuum MpeBpalieHns Bogopoda B renui
npekpatatca. ConHue ctaHeT BypbiM (KOPUYHEBBIM) KaprIUKOM.
B Takmx obbektax MOryT MATW TepMmosiAepHble peakuuun, B
KOTOpbIX "roput" genTepuin. Ecnn maccy ymeHbwnTb elle, TO
npekpaTsaTcs u oHn. MNponcxoanT 3To npuMepHo Ha 13 maccax
tOnutepa. VIMeHHO TyT OObIMHO NPOBOASAT rpaHuLy Mexay
OypbIMU Kapnukamu U nnaHetamu. EcTb, ogHako. elie oauH
VNHTEPECHbLIN MOMEHT.

[eno B Tom, 4TO B Hegpax OypbiXx KapnuKoB BeLLECTBO, Kak
roBopsT, BbIPOXAEHO. HaBneHve obecneuvBaeTcst
BbIPOX/AEHHBIMW 3MEKTPOHaMN. ITO MHTEPEecHOe COCTOsHWE,
onucbIBaloLLLeecst KBaHTOBbIMY 3akoHamu. [encTByeT npuHLMN
Maynu: anekTpoHbl B OAWHAKOBOM COCTOSIHAM He MOryT
3aHMMaTb Marnbli 06bem npocTpaHcTBa. VIMeHHO Gnaropaps

3TOMY 3anpeTy Mbl UMEeM BCe XMMUYeckoe pa3Hoobpasve. [na
HeBeCHbIX TeNn Hanmune BbIPOXAEHNE NPUBOAUT K MHTEPECHOMY
CNeACTBUIO: NPpU  YBENIMYEHMU Maccbl Tena ero pasmep
yMeHbLUaeTcs. JTO BEpHO AN HEWTPOHHbIX 3Be3fd, Genbix
Kapnukos, OypbIX KapfMKOB M CaMbIX TshKesbIX nnaHeT. Tak,
nnaHeTa B 10 pa3 Tspkenee KOnutepa 6yaeT HECKONBKO MeHbLUe
Hero. MpaBaa, MOXHO pa3orpeTb BHELUHWE (HEBbLIPOXAEHHLIE)
crnov cBeToMm Gnu3koi 3Be3fbl, U Torga pasMep YBEnuyUTCS.
WmeHHo 6Gnarogaps aTtomy Tsaxenble "ropsyve onutepbl”
3avacTyto "noTone" Hawero pomoBepxua (cMm. PucyHok 5).

High Mass Planets
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PucyHoK 5. 3aBHCHMOCTB pajuyca IIaHEThI OT €€ MacChl B 3EMHBIX
equunnax. Ilokasansl miaHeTsl-ruranTsl COMHEYHON CHCTEMBI, a
TaKKe TPaH3UTHBIE MuianeTsl. 3 pabotsl G. Basri, M. Brown,
http://arxiv.org/abs/astro-ph/0608417

T.0. Macca no3BonsieT 6onee-MmeHee AaTb BEPXHUIA Npeaen Ans
nnaHet. C HWXHUM crioxHee. Hukakon HOBOW M3UKM Mpu
yMeHbLUEHNM Maccbl He nosBrnseTcd. Pa3se 4To 0OBLEKTHI
Marioln Maccbl MOryT WUCMbITbIBATb TPYOHOCTU C MPUHATUEM
cdepuyeckort opmbl Nog AeNCTBUEM COOCTBEHHOWM TSHKECTU.
Ho npegen aTOT [OCTATOMHO HWM3OK W 3aBUCUT OT TOro, W3
Kakoro martepuana obbekT cocTouT. [nsi Kene3Ho-KaMeHHbIX
Ten npegen cooTBeTcTBYeT pasmepy npumepHo 800 kM, ans
nepsHbIX O6BbEKTOB OH HWxke. Ecnm Obl Mbl BOCMONb30Banucb
noHATMEM cdepuyHOCTW, TO 4mcno nnaHeTr ConHeyHon
cucteMbl cpasy Obl BO3pocrio B pasbl (@ noToMm eue
yBenumuuBanoch Obl 3a CHET OTPbLITUS HOBbIX NIYTOHOMOAOGHbLIX
Ten). Kpome Toro, HabntogeHns nokaselBatoT, YTO chepuyeckyto
dopMy MOXHO TMpUHATL U Ge3 CyLWEeCTBEHHOIO [AelcTBUSA
rpaBMTaumm, NPOCTO 3a CYET CTONKHOBEHWI.

Mepexogum Kk paccMOTpeHuo pasHbix obcTosTenscTB. Bo-
nepBblX, SICHO, YTO NflaHeTa He MOXeT BpaLlaTbCs BOKPYr
apyron nnaHetbl. C aTuM npobnem HeT. HescHo, npaeaa,
BOKpPYT Yero AormkHa. BapnaHToB TyT YeTbipe:

1. 3Be3aa,

2. BypbIin Kapnuk,

3. 4TO-TO elle (HEMTPOHHasA 3Be3aa, YepHas Abipa),

4. Huyero.
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Mporpecc B HabniogeHWsx npuBen K OOHapyXeHWo BCex
yeTblpex cuTyauuin. PasBe 4YTO He OTKPbITbl MoKa OBOWHblE
nnaHeTol 6e3 3Be3d. Mbl 3Haem "OOblyHbIE" 3K30MMaAHETHI,
BpaLaroLimecs BOKpyr 3Be3g. Mbl 3Haem nnaHeTbl (MMetoTcs B
BuAy 06bekTbl, NogobHble nnaHetam COMHEYHOW CUCTEMbI)
BOKpYr Oypbix kapnukoB. ECTb nnaHeTbl BOKpPYr HEWTPOHHbIX
3Be3] (paguonynbcapoB), MPUYEM, OHN HE MOTYT BbITb MPOCTO
nnaHeTamu, OCTaBWMMUCH OT  CUCTEMbI,  OKpYXaBLUEW
B30OpBaBLUylOCA 3Be3dy. [leno B TOM, YTO OHW UMEIT CIIULLKOM
TecHble opbuTbl, T.e., KOrga 3Be3fa elle He B3opBarnacb U
Haxoaunacb Ha CTaguu CBEPXTUraHTa, OHW OOMKHbl 6binn Gbl
HaxoAMTbCA BHYTPU BHELUHUX croeB 3Be3dbl. XOTH, HedaBHO
ObINO CcAenaHo MHTepecHoe OTKPbITWE, roBOpSLLee O TOM, YTO
BOKpYr 6enbix KaprukoB MOFYT COXPaHSiTbCs MNaHEeTHble
00beKTbI, NEpPEeXuBLLME CTaguM rMraHta u cbpoca 060noyKM.
HakoHel, ecTb "6e3gomMHble” nnaHeTbl. OHWM MpPOCTO neTakT
cebe B Mex3Be3gHOM MpocTpaHcTBe, cBobodHble OT
rpaBMTaLMOHHbIX MYT KAKOro-TO TSPKENOro oobekTa.

Bonpoc: cuntath nu Bce oguHakoBble Tena, OKa3aBlUMecs B
pasHbIx 0bCTOsITENbCTBAX, NMaHeTamu unu Het. Bygetr nu
aHarnor OnuTtepa, BpallawLWMACA BOKpYr Oyporo Kaprnuka,
cunTaTbCsl NnaHeTon? A BOKpyr obLLero LeHTpa macc ¢ Apyrum
"tonutepom"? MNMoTepsieT nu KOnuTep nnaHeTHbIN cTaTyc, ecnv B
pesynbTate 6nu3koro nponeta 3Be3dbl OH  OKaxeTcH
oTopBaHHbiM oT ComnHua ©W HayHeT cBoe cBobofgHoe
nytewectBne no [anaktuke? OTBeTa, Hago ckasaTb, HeT.
YeTkoro onpegeneHns Ans Takoro cnyyas MexayHapoaHbin
AcTpocoto3 noka He garn.

HakoHeu, 3aBepwass pasroBop 06 "obGcTositenscrBax”,
pPaccMOTPUM TOHKUA MOMEHT, MMEIOLLMIA OTHOLLEHWE W K HaLLewn
cucteme. CornacHo onpegenexHunto MAC nnaHeTa gomxkHa ObiTb
B ropooM OAVMHOYECTBE B CMbICie CBUTbl M3 Apyrux Ten
cpaBHMMOro pasmepa. IMeHHO n3-3a aToro nyHkta Llepepa u
MnyToH okasanucb nuLieHbl AOCTyna B BbiCllee 06LecTBO.
Oka3sblBaeTcsl, YTO STOT MYHKT HEMNOCPEACTBEHHO CBsi3aH C
Maccon obbekta M C ero opbutanbHbiM nepuogom. Yem
Oonblle Macca M 4em Kopoye nepuop (T.e., YeM TecHee
opbuta), Tem nerde MaccuBHoMy Teny "packugaTtb" CBOUX
cocepen (cM. PucyHok 6). OueBugHo, 4to B cnyyae ConHeyHon
CHCTEMbI pa3nuune oveHb Benuko. "B nonyrasx" 4eTko BUMAOHO,
yto Mepkypuii - aTO0 nnaHeTa, a lNnyToH BMecTe ¢ Llepepon n
Opupon (1.e. obbektom UB313, koTOpble HakoHeL-TO Nomy4un
odmumanbHoe MMs, HanoMHK, YTO HasBaHue "3eHa" Obino
HeoduUManbHbIM) - HeT. HaBepHoe, Takme paccyXaeHnst MOXHO
NPUMEHSITb U K 3K30MNaHeTaM.
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Pucynox 6. Maccel mnaneT u acTepouoB CONHEYHOH CHCTEMBI U
pasMmepbl MX OpOWT. Macchl JaHbl B CIOMHHIAX 3EMHOH Macchl,
pa3mepsl OpOUT - B aCTPOHOMUYECKHX equHuuax. LlITpuxoBas muHus
COOTBETCTBYET TOMY, YTO ILUIAHETA 32 BPEMsI )KH3HH CHCTEMBI yCIICBACT
PacUMCTHTh CBOIO OpPOUTY OT HMOCTOpPOHHero mycopa. M3 paGotsr S.
Soter, http://arxiv.org/abs/astro-ph/0608359

Takum obpasom, yyeT Maccbl U "obGcTosTenscTB" nossonsert
HaBeCTU NOPAAOK B HaLLen cucTeme nnaHeT 1, BUAMMO, PeLnTb
MHOrMe BOMpoOChbl C dk3onnaHeTamn. MHorme, HO He Bce. [AnA
GonblUeli SICHOCTU Hago PacCMOTPEeTb 3anyTaHHbIA BOMPOC

obpasoBaHua  nnaHeT. B paspewenum Bonpoca o
dopmMMpoBaHMM NnaHeT "MHOroe cAenaHo, HO MHoroe elle
npegctount”. MNpryem, BTOpoe "MHOroe" Bo MHoro pas 6onbLue
nepsoro: BonpocoB 6Gonblie yem oTBeToB. [lpouecc
0Ka3blBAeTC O4YEHb COXHbIM, Tak 4YTO MPOBECTU KaKoe-TO
BceobbemoLee KOMMbIOTEPHOE MOAENVPOBaHWE U XOTH Obl
Ha MOAEenV yBuaeTb BCe BO3MOXHbIE CUTYyaLuMmn Noka Hemnb3s. B
UYNCNEHHbIX pacyeTax obpa3oBaHWs 3Be3q W NiaHeT MHoroe
NpUXOAUTCA NPOCTO 3ajaBaTb pykamMn B COOTBETCTBUM C
AaHHbIMW HabnaeHn, a ux Noka He[oCTaToOYHO.

Mo Bce BMAMMOCTU, KPOME TOrO, YTO OOBEKTbl MMAHETHbIX
Macc MoryT obpa3oBbiBaTbCA "TPagWLUMOHHBIM" nyTem - u3
[AVCKa, OKpYXXaloLLero 3Be3/ibl, eCTb €eLle HECKOMbKO BapnaHTOB.
OHM nNpuBOAAT K MOSIBMEHMIO MfaHeT BOKPYr MynbCcapos,
OAMHOYHBIX MraHeTonodobHbIX Ten n obbekToB Ha Gonbluom
paccTosHUM OT LeHTpanbHOW 3Be3abl. HekoTopble acTpoHOMbI
nonarawT, 4YTO nog "nnaHetamu" cnegyeT NOHUMATb TOSbKO
00beKTbl, BO3HMKWIME TPaAMLUMOHHBIM MNyTeM W3  [ucKa,
OKpYy>XaBLUero 3se3ly. Tak YTO Cnopbl eLle He OKOHYEHbI.

Kak %MTh, BHas JMIIL KOE-YTO

Kak n3BecTHO, eCTb TP CTafun: 1 HAYEro He 3Halo, 1 BCe 3Halo,
s Koe-4To 3Haw. B Bonpoce o nnaHeTax Mbl, HAKOHEL-TO,
nobpanucb 0o TpeTbel cTaamu. 3aechb CNoXHEE BCEro, HO 3aTo
1 nHTepecHee. Mbl cTankvBaemcst ¢ cutyaumen, rae Tpaguumm
M ONbIT HaM Mano MOryT Momo4yb. B Hayke 3TO He pedKoCTb.
Bbixoa Hago MckaTb CBOMM YMOM, 6€3 CCbINOK Ha MHOrofeTHUE
NPUBbLIYKU.

OnpepeneHne nnaHeTbl ewle 6ygeT MEHATbCA MO Mepe Toro,
Kak Mbl OGygem oGHapyxvBaTb HOBblEe ClOPMpuU3bl B BUAE
HeCcTaHOApPTHbIX 3K30MMaHeT U, KTO 3HaeT, HOBbIX OOLEKTOB B
Hawen ConHeYHom cucteme.

YenoBeky CBOWCTBEHHO CTpeMmfieHMe K  CTabunbHOCTU.
BceneHHyio B uUenoM ponro cyutanu HemsmeHHon. Cam
OVHWTENH, Kak u3BecTHo, pfobaBuMn B CBOM ypaBHEHWS
crnaraemoe, KOTOpoe [OMKHO BbINIo BEPHYTb e/l CTabUrnbHOCTb.
Tem He MeHee, Oka3arnoch, YTO OHa pacluMpsieTcsl. Npu4yem Bce
ObicTpee n 6GbicTpee. [pyron BceneHHow y Hac HeT. Hapo
NPUHATb €€ 3BOMIOLMIO.

A MNnytoH? OH npogomkaeT Bpalatbcsi BOKpyr ConHua BmecTe
co cBoel cBuToN. Yepes aBectun net oH ByaeT He nonynsipHee
Llepepbl centvac. Cneaute 3a pacumpeHnem BeceneHHow.

Pucynok 7. Ilnyton u ero cnytaHuku. C caiita http://hubblesite.org

Cratbs afanTHpOBaHa ¢ caitta http://www.astronet.ru

B usmeHeHHOM 8ulde cmambs ornybrukogaHa 8 XypHare
"BcesneHHasl. lMpocmpaHcmeo. Bpewmsi"
www.vselennaya.kiev.ua Homep 12 3a 2006 200

Cepezeli bopucoeuu lMonoe,
http://www.astronet.ru:8100/db/author/2502

kaHOudam d)usur(o-MamemamuquI(ux Hayk, noryrnsapu3amop
acmpoHomMmuu, aemop MHoaux cmamel Ha acmpoHOMU4YeCKUX
catimax
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CoObITuA
mMecsaua

ITosiHOE IyHHOE 3aTMEHUE
3 -4 mapra 2007 roga

MonHoe nyHHoe 3aTmeHue 6 uionsa 1982 roga (ChesapeakeBay,
MD). Celestron 8 + Nikon F2: Ektachrome 400, f/7, 120 sec;
07:58 UT. Fred Espenak.

Bce cdoTo 3aTmMeHu ¢ canta www.mreclipse.com

B cBoem  gBmxenunm  BOkpyr 3emun, JlyHa
nepuoaruecku npoxoaut mexay ComHuem u 3emieit
(HOBONYHHWE) W B TIPOTHUBOIOJIOKHOW CTOpPOHE OT
Comama w  3emum  (monmnosyHue). Bo  Bpems
MOJIHOJIYHHUSI HOYHOE CBETHJIO BCEr/la OKa3bIBAETCS
BOJIM3M  3€MHOW TEHHW, €CTCCTBEHHBIM 00pa3oM
0TOpackIBaeMoii 3emueit B KOCMUYECKOM
npoctpanctBo. Ecnu JlyHa 3axomuT B TeHb 3eMiH, TO
MPOUCXOIAT JIyHHBIE 3aTMEHHA. Buammoe IBIDKCHHE
JIyHBI, IO OTHOIIEHHIO K 3BE3/[aM, IIPOUCXOIUT C 3amaja
Ha BOCTOK, ITO3TOMY IPOXOXJIEHHE 4Yepe3 TeHb 3eMIn
Ha4YMHAETCS C MPABOTO (3amaxHOTO) Kpas 3¢MHOW TEHH.
JlyHa, ecTecTBEHHO, BXOJUT B 3E€MHYI0 TEHb JIEBBHIM
KpaeM, a 3aKaHYMBaeTCs 3aTMEHHUE Ha MPaBOM €€ Kpalo.

MomyTexde |

Cxema HacTynneHusi NyHHbix 3aTMeHun (RedShift3.0)

Ho 3emns orOpachiBaeT B NPOCTPAHCTBO HE TOJIBKO
TE€Hb, HO M IOJyTeHb. IlonyTeHb, B OTIMYHE OT
CXOJSIILIEHCS TEHW, PAacXOJUTCSI B HPOCTPAHCTBO, a
BEpLIMHA KOHyca rmoiyTeHu Haxomurcsi Ha ConHue. B
pe3ysbTare, TeHU 3eMJIM AENATCS, Ha TCHb M MOJYTEHb.
IIpn nynHoMm 3atMeHuu JlyHa cHayasna MOTpYXaeTcs B
MONyTeHb, a 3aTeM — B TeHb 3Jemuu. Ha Jlyne B 31O
BpeMs TpoucxomuT dactHoe (JIlyHa B TONyTEeHH) WiIH
moJIHOE (JTyHa B TCHH) COTHEYHOE 3aTMEHHE.

Ecmu ObI TIIOCKOCTH JyHHOH OpOWTHI Jexkana B
IUIOCKOCTH JKIUNTHKH, TO JyHHBIE (KaK M COJHEYHBIC)
3aTMEHHS  Ipoucxomwnn  Obl  exxemecsuHo.  Ho
OoubIryto yacTh BpeMeHH JlyHa mpoBoauT IMOO BBILIE,

100 HIDKE TUIOCKOCTH 3€MHOH OpOWTHI BBHIY TOTO,
YTO TJIOCKOCTH JYHHOW OpPOUTHI MMEET ISITUTPaIyCHBIN
HAKJIOH K IIJIOCKOCTH OPOUTHI 3EMIIH.

Yanel nyuuoﬁ opouTLI

Opb6wuTa JlyHbl HakNoHeHa K NMOCKOCTH 3eMHOM opbuTbl Ha 5
rpagycos (M. [laraeB)

Kak cnengctBue, €cCTECTBEHHBIM CHOYTHUK — 3eMJIH
MOMaJaeT B €¢ TCHb JIWIIb JIBA pa3a B TOAY, T.e. B TO
BpeMs, KOTJa Y37bl JyHHOH OpOWTH (TOYKH ee
MepecedeHNsl ¢ IIOCKOCTHIO SKIMITHUKN) HAXOIATCSA Ha
mmann ComHie-3eMirs. Torma B HOBOJyHHE
MIPOUCXOIUT COJIHEYHOE 3aTMEHHE, a B ITIOJHOJIYHHE —
nyHHOe. Takoe pacmonokeHHe Y3J0B JYHHOH OpOWTHI
Oyayt mmets mecto B Mapte mecsme 2007 roga. dun
MIOJTHOJIYHUSL U HOBOJYHUSI B 3TOM MECSAIEC MPUXOIATCS,
COOTBETCTBEHHO, Ha 3 u 19 mapta. 3HaYuT, B 9TU THU
MPOU3OUIYT TYHHOE U COTHEYHOC 3aTMCHHUS.

Hctopuss JyHHBIX 3aTMEHHHA YXOAUT Jalieko B
mpourioe. IlepBoe  MONHOE  JIYyHHOE  3aTMCHHE
3apEeTUCTPHPOBAHO B JIpEBHEKUTaWCKuX jeromucsx. C
MOMOIIBI0 PAcueTOB YAAJIOCh BBIYUCINTH, YTO OHO
nponzonuio 29 suBapst 1136 1. 10 H. 3. Eme Tpu momHbIxX
JMYHHBIX 3aTMEHHS 3a(UKCHPOBAHBI B «AJBMarecTe»
Knasaus ITronemes (19 mapra 721 r. 1o H. 3., 8 MapTa u
1 centsops 720 r. mo H. 3.). B wucropum dHacrto
OTHCBHIBAIOTCS JYHHBIC 3aTMCHHS, YTO OYCHH IIOMOTAET
YCTaHOBUTh  TOYHYKO  JaTy TOTO WJIM  HHOTO
HUCTOPHYECKOTO COOBITHA. Hampumep, BoeHadalnbHUK
apuHcKONH apmmu Huxuii wcmyrancst HadaBHIeTocs
MIOJTHOT'O JIYHHOTO 3aTMCHUSI, B ApMHUH HAYaIach MaHUKA,
9ro mpuBeno K rubenmu  aduHsAH.  braromaps
ACTPOHOMHMYECKHM pacdyeraM yIaloch YCTaHOBHTH, YTO
9T0 Tpom3ornwio 27 aprycta 413 r. 10 H. 3.

KoMGUHMpOBaHHbIN CHUMOK, NOKa3blBaloLLMI BECb XOA, MOTHOMO
nyHHoro 3atMmeHus 16 mions 2000 roga (Lahaina, Maui).
Nikon 8008, Nikkor 35mm /5.6, Kodak Royal Gold 100: 1/125 to
1/8 on (partial phases), 4 seconds (totality). Fred Espenak
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B cpemnme Beka mMONHOE JyHHOE 3aTMEHHE OKa3aio
Xpucropopy KomymOGy Oompmyro  ycmyry.  Ero
odepeHas JKCIeaulus Ha ocTpoBe fmMaiike okazanach
B TSDKEJIOM TIOJIO’KEHHH, TPOAYKTHI MUTAHUS U MUTHEBas
Boja OBIIM HAa WCXOAE, W JIOASM TPO3WIA TOJOAHAS
cmepTs. [lomsiTku Komym6a momyduTs mungy y MeCTHBIX
MHIEHWIeB OKOHYWIMCH Oe3pesyinbratHo. Ho Komxym6
3Hai, 4To 1 Mapta 1504 r. JOMKHO MPOM3OUTH MOJHOE
JyHHOE 3aTMEHHE, W TOJ BedYep OH Mpeaynpeau
BOXKJIEH KUBIIUX Ha OCTPOBE IJIEMEH, YTO OH MOXUTHUT Y
Hux JIyHy, ecu OHHM HE JOCTABAT Ha KOPaOIb MPOIYKTHI
1 Boabl. MHpaedsl mumib nocMmesuuch U ynuid. Ho, kak
TONBKO HAYaJOCh 3aTMEHHE, WHICHIIEB OXBATHI
HeomucyeMblii  yxkac. [IpomykTel W Boma  OBLIH
HEMEIUIGHHO JOCTaBICHBI, a BOXIM Ha KOJICHIX
ymonsiim - Komym6a Bepuyte wM  Jlyry. KomymoO,
€CTECTBEHHO, HE MOT «OTKa3aTh» B 3TOH Tpockde, u
Bckope JlyHa, K BOCTOpPry MHJIEWIIEB, CHOBA 3acHsjia Ha
HeOe. Kak BumnM, 00BIYHOE aCTPOHOMUYECKOE SIBIICHHE
MOKET OBITh BECbMa IOJIC3HBIM, a 3HAHWUEC ACTPOHOMHU
MIPOCTO HEOOXOIUMO MyTEeIIECTBEHHUKAM.

MonHoe nyHHoe 3aTtmeHune 20 - 21 auBaps 2000 roga (Dunkirk,
MD). AstroPhysics 120 EDT Refractor (5" F/6) + AP 2X
Barlow: Kogak Royal Gold 100, f/12. Fred Espenak

JlynHple  3aTMEHHS ~ TIPEICTABISAIOT W3 cedd
Brieyatisitoniee 3penumie! Tem Oornee, 9To (B OTIIMYNE
OT COJHEYHBIX) OHH BHAHBI CO BCETO TOJyIIApUsi
3emin, obpamenHoro k Jlyne. B sicHylo nyHHYI0 HOYB
Jlyna mpocto «ucuesaet» ¢ HebecHOH cdepbl. OTO
NCYE3HOBEHUE IPOUCXOIMUT MOCTEIICHHO, U Ha3bIBACTCS
YaCTHBIM JIYHHBIM 3aTMcHHEM. J[aObl HE MOrpenuTh
MPOTHB HMCTHHEI, CICIYyEeT OTMETHThH, YTO JO YaCTHOTO
JYHHOTO 3aTMEHHUS HMEET MECTO MOJYTeHEBOE, KOTIa
Jlyna mpoxomut yepe3 moayreHb 3emun. Ho
MOJMYyTEeHEBOE  3aTMEHHE  HACTOJIBKO  €1abo, d9TO
HEBOOPY)KCHHBIM TJIa30M, NPAKTHYECKH, HE 3aMETHO.
Jlymre 9yBCTBUTENBHBIE HPUOOPHI MOTYT CKas3aTb, YTO
UAeT TONyTeHeBoe  3aTMeHwe. IlosTomMy,  XOTH
MOJyTEHEBOE 3aTMEHHE M JUIUTCS B CPEAHEM OKOJIO
MOJyTOpa YacoB, HO €ro XOJ[ HUKaK HE OTpakaeTcs Ha
Buae sApkod JIyHBI, BEIMUYECTBEHHO IUIBIBYIEH IO
HebecHOU cdepe.

Ho BOT nyHHBIH AHCK, NpOiAs MOIYTeHb, KacaeTcs
3eMHOM  TeHu. CHavama  sieBel  kpait  JIyHsl
npuoOpeTaeT ymepOHbId BUA, W KaxeTcs, OyITo HEUTO
TEMHOE W KpyIJloe HaroJs3aeT Ha JyHHbIH nuck. Ho,
€CTECTBEHHO, 3TO JIUIIb ONTHYECKAas WUIIO3USA: HE TCHb
3emumn moryomaer Jlyny, a cama JlyHa BXOAHT B
3eMHYI0 TeHb. DTO JIETKO MOXXHO 3aMETHTh, HaOromas
32 TIONOKEHHEM HOYHOT'O CBETHJIA OTHOCHUTEIHHO
OnM3KMX 3Be3d. 3a dYac Hama HeOecHas cocelka
MPOXOAMUT YyTh OOJiee CBOETr0 BHIAMMOTO IHaMETpa, U
9TO JBW)KEHHE BIIOJIHE YJIOBUMO HEBOOPYKCHHBIM

rma3oM. Yepes gac 3Be37a, HAXOJMBIIASCS CIE€Ba OKOJIO
JIyHBI, 3aiIMET MOJI0KEHHUE Y TIPABOTO €€ Kpasi.

ITo mepe mpomBmwxkeHus JIyHbl B TeHb 3emim, (aza
(JacTh JAWCKa, 3aKphITas TEHBIO) JYHHOTO 3aTMCHHS
CTaHOBHUTCS Bce OOJbIe, W CBETIOC HEOO HadWHAET
TeMHeTh. UeMm Oombire Qasza, TeM TeMHee HE0O M TeM
OoJbIlie 3BE3]] CTAHOBHUTCS BUAUMO HEBOOPYKCHHBIM
rmazom. [lpu monHOHN (ase MOXKHO YBUACTH CaMbIe
ciabble 3BE3/bI, KOTOPHIC TOJBKO CIIOCOOCH pa3inYHTh
HEBOOpPY)KCHHBIH Ta3. Bo Bpems dacTHBIX (a3,
cleqyeT oOpaTWTh BHHUMAHHE Ha TPAHUIy MEXKIY
OCBELICHHOW M TeHeBoM dacThio Jlynel. OHa umeer
PacCIUIBIBUATHIN BHJI, YTO OOYCIIaBIMBACTCA HANUIHEM Y
3emumn  atMmocdepsl. Ilpu  orcyrcTBum  atMocdepbl
rpaHdlla TEHU OblIa OBl PE3KO OYEPUEHHOM, UYTO M
HaOIromaeTcs MpH COMHEYHBIX, 3aTMEHHAX, KOTHa JUCK
Jlyaer (y xoTopoii HeT arMocdepbl) BCTyMmaeT Ha
Comnrie.

I[pu  HacTymieHmu  momHOro  3atMeHms  JlyHa
npuoOpeTaeT  KpPAacHOBAaTBId WM KOPHYHEBATHIN
OTTeHOK. [[BeT 3aTMEHUs 3aBUCUT OT COCTOSIHHUS
BEPXHHX CJOCB 3CMHOW aTMOC(Ephl, IMOCKOJBKY
TONBKO  TPOIICIIIHIA
CKBO3b  HEE  CBET

. oceemaer JlyHy Bo

BpeMsi MOJIHOTO

) ! 3aTMECHHS. Ecmm
: CPaBHHUTH CHHUMKH

MOJTHBIX JIYHHBIX
3aTMEHHHI pa3HbIX
JeT, TO JIETKO YBHJETHh pa3HUIy B LBeTe. Hampumep,
3atMenne 6 wrons 1982 roma ObUTO KpacHOBATHIM, a
3armenue 20 smBaps 2000 roma MMeno KOpPUYHEBBIN
orreHok. Takue nBera JlyHa mpuoOperaer Bo Bpems
3aTMEHHH Oyaronmapsi TOMy, 4TO 3eMHas armocdepa
OoJbIlIC pacceMBaeT KpPacHbIC JIy4dH, MO3TOMY HHUKOTJa
HENb3sl HAOMI0JaTh, CKaXEM, CHHEr0 WM 3€JIEHOTO
JIYHHOTO 3aTMEHHSI.

000 by F.Espenak

[MonHoe nyHHoe 3aTMeHwue 6 nons 1982 roga umeno
KpacHoBaTbIi oTTeHok (Chesapeake Bay, MD). Celestron 8 +
Nikon F2: Kodachrome 64, f/10, 1/60. Fred Espenak

Ho momHpIe 3aTMEHUS pa3nu4aloTcsl HE TONBKO IIBETOM,
HO W SAPKOCTBIO. Jla UMEHHO, SIPKOCTBIO, H CYIIECTBYET
CHClMANbHAS [IKaua JiIs  ONpPEACICHUS  SPKOCTU
MOJTHOTO 3aTMEHUS, Ha3bIBaeMasl mkanoi JamxoHa.

I'paganust mkanel JanxkoHa umeer 5 myHKTOB. 0 —
3aTMeHHe oueHb TemHoe (JIyHa ene yragpiBacTcs Ha
HeOe), 1 — 3aTMmeHue TeMHO-cepoe (Ha JIyHe 3aMeTHBI
neranu), 2 - 3aTMEHHE cepoe C KOPUIHEBHIM
OTTEHKOM, 3 - CBETJIO€ KPACHO-KOPHUYHEBOE 3aTMEHHE,
4 — odeHb CBeTIIOE MenHO-KpacHoe 3atMmenHue (JlyHa
BHIHA OTYETIINBO, M Pa3IMYNMbI BCE OCHOBHBIC ICTANN
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MoBepXHOCTH). [lpw HAOMIOAEHWH 3aTMEHUS DTOTO
rojia, OlIEHHTE ero Io ImKane JJamkoHa

MonHoe nyHHoe 3aTtmeHue 20 - 21 auBaps 2000 roga umeno
KopuyHeBbIn oTTeHok (Dunkirk, MD). AstroPhysics 130 EDF +
Nikon N70: Kodak Royal Gold 400, f/12, 15 sec. Fred Espenak

MakcumanbHast — 3Be3fHas — BenumuumHa  JIlyHBI B
HOJHOJYHHE paBHa —12,7", HO KOrja OHA IMOJHOCTHIO
3aTMHTCS, €€ OJIECK MOXET ymacTh Ha 15-18 3Be3mHBIX
BexmunH! [locie MOTHOTO BXOXIEHHS B 3€MHYIO TCHb,
Jlyna, TemM He MeEHee, TPOJODKAET TOTPYKEHHE
Jaipiie, T.K. JHAMETP 3€MHOW TCHH Ha PACCTOSHUH
JYHHOW OpOWUTHI OOJIbIIIE, YEeM BHIUMBIA JTYHHBIH
nuameTp, u coctaBiser 1,31 Tpamgyca. DTo 3HaUeHHE
OyZneT UMEeTh MECTO ISl ONMCHIBAEMOTO 3aTMEHHS, T.K.
n3-3a OSKCHEHTPUYHOCTH JIyHHOH OpOMTHI W pa3HOH
yraneHHoCTH JIyHBI BO BpeMsl pa3IMYHBIX 3aTMEHHMH,
OHO BapwHupyeTcsi B HeOonpmmx mnpeznenax. Cpasy
MOCJIe TIOTPYXEHHUs B 3€MHYIO TeHb, (aza 3aTMEHHUS
npuHuMmaer 3HadeHue 1,0, Ho, mnockonbky JlyHa
morpy’kaercs Jaibine, TO (a3a, COOTBETCTBEHHO,
CTaHOBHTCSA emle Oonbmie. MakcuMansHOE ee 3HauCHHE
MOJKET JocTurars 1,85!

[IpomomKUTENEHOCTE TOTHOTO 3aTMEHHS 3aBHCHT OT
TOTO, HACKOJNBKO ONM3KO K LEHTPY 3EMHOW TEHH
npoiinetr Jlyna. Ilpu mpoxoxaeHun uepe3 LEHTP TEHH,
3aTMeHne OyJeT MaKkCHMMalbHO IOJNTHM U IPOUIUTCS 1
yac 43 munyThl. Cremyer cka3aTb, YTO MaKCHUMaJbHas
OPOAOJKUTENBHOCT  3aBUCUT  HE  TOJNBKO  OT
pacctosiHusl neHTpa JIyHBI 10 LIEHTpa TEHH, HO M OT
ynanenHoctn  Jlymst ot  3emim  Ha  opOwurte.
MaxkcumMapHas MIPOAOIDKUTEIEHOCTh TTOJTHOTO
JYHHOTO 3aTMeHHs Oyner mMeTh MecTo, ecnu JlyHa B
9TO BpeMs OyIeT HaXOOUThCs B amoree, T.e. B HanOomee
yIaJIeHHOU TOYKE cBOeH OpOUTHI. Taxoe
MIPOJOIDKUTENEHOE 3aTMEHHE HaONI0Janoch MOCIeTHUN
pa3 16 utons 2000 roxa, a ciemyromiee - COCTOUTCS 27
ntong 2018 roga. Uem panblie OT LEHTpa TEHH, TEM
MEHee NpOJOJDKMTENBHOM  Oyner monHas — ¢asza
3aTMEHHA. 3aTMEHUE, KOTOpOe MPOU30HAET B HOUb C 3
Ha 4 Mapra 2007 roja, Oynmer HMETh
TIPOJIOJDKUTENILHOCTE MOJMHOW (as3pl 1 vac 14 MuHYyT, a
o0mas TMPONODKUTENHLHOCTh (OT KacaHWs JIyHHBIM
KpaeM 3eMHON TEHH O IOJIHOTO CXO0Jia C Hee) COCTABHUT
3 gaca 41 muHYyTY.

[TocenHee yHHOE 3aTMEHHE Ha 3emie HaOIIOATOCh
7 centsa6ps 2006 roga. 1o OBUTO YACTHOE 3aTMEHHE C
MakcuMalibHOU (a3oit Bcero 0,18. IIpu 3TOM 3aTMumiICs
BepxHUi Kpail JIyHbl. 3aTO0 HaOIIONANOCH 3TO 3aTMEHUE
mouty Ha Bced Teppuropun Poccum u  CHI.
Crnenyrouiee JIyHHOE 3aTMEHHE OXHUZaeT Hac 28
asrycrta 2007, HO OHO OyzmeT OJaronpHATHBIM JIMIIb
JUIL  OKWTEeNIeH  BOCTOYHBIX  pailOoHOB  CTpaHBI.

MaproBckoe 3aTMEHHE JTOro Troja, HaoOOpoT, He
0JIaTOBOJIUT BOCTOYHBIM pailoHaM, HO Ha EBpomneiickoii
gactu Poccuu ero MoxkHO OymeT HaOMIOIaTh OT Hadaja
n 1o koHna. Bce das3wr 3aTMeHus OyoyT MOCTYIHBI K
3amamy oT TioMeHCKOoW oOnacTh, Tae OKOHYaHHE
MOJyTeHEBOTO 3aTMEHH MPOM3OWIECT WpH 3axone
Jlyner. K Boctoky oT HedTsiHOro Kpas 3axon JIyHb
OyZIeT MPOWCXOIWTh B Pa3MYHBIX (ha3ax 3aTMCHUS, a
JKUTENN IIpumopss, CaxanuHa, Kamuatku,
Marananckoit o0macté u  UYyKOTKH HE  YBUAAT
3aTMEHUS BOBCE.

3atmenne 3 - 4 wmapra 2007 roma sBnsercs
MTOBTOPEHHUEM Uepe3 capoc (ITUKII TIOBTOPEHUH 3aTMEHUI
paBHBIA 6585 muedt winm 18 mer 11 nmHel) mosHOTO
nyHHOoro 3atMeHms or 20 d¢espaxs 1989 roma (c
MakCHUMallbHOW (a3zoit 1,23), koTopoe OBUIO XOPOIIO
BuguMo B Cubupu u Ha JlanmpHem Boctoke. B aTom roay
MapTOBCKOE JIYyHHOC 3aTMEHHE HAYHETCS CITyCTS
rojiyaca Tocje MOJYHOUM MO MOCKOBCKOMY BpEMEHH
i B 21 vac 30 munyt 04 cekyHABI IO BCEMUPHOMY
Bpemern (UT). MockoBckoe Bpemst OTIMYaeTCs OT
BCEMHUPHOI'O0 Ha TPH 4yaca. MOMEHT Hayaja YacTHOTO
3aTMCHHS HAa3bIBACTCA | KOHTAKTOM C 3EMHOU TCHBIO.
[Tocne 3TOr0 KOHTAKTa JIYHHBIM TUCK CTaHET YIIepOHBIM
C JIeBOTO Kpas B paiioHe Kpatepa HwukomncoHn, ¢daza
3aTMCHHS HAYHEeT yBEIHM4YMBAThCsA, W JIyHa MemeHHo,
HO BEpHO, OYHET «TepSATH» OCBEMICHHYIO TOBEPXHOCTD.
B Mockse BbicoTa JIyHBl Hall TOPHU3OHTOM IIPU 3TOM
coctaBur 41 Tpamyc, dYTO BechbMa YAOOHO U
HaOmonenus sBnenus. Yepes 40 MHHYT B TeHH
CKpOETCsI MOJOBUHA JIYHHOTO JWCKA, U OH HPUMET BHI
Jlynsr B ¢aze mepBoit yerBeptH. Ho, B oTiamume ot
TEPMHUHATOpa B Takod (asze, rpaHHIAa 3EMHOW TCHH
HUKOT/Ia He OyAeT MpsIMOH.

MonHoe nyHHoe 3aTmeHwne 20 - 21 gHBapsa 2000 roga. MNonHas
dasa (Dunkirk, MD). AstroPhysics 130 EDF + Nikon N70:
Kodak Royal Gold 400, f/12, 15 sec; 04:37 UT. Fred Espenak

[Mornmomas myHHble Mops (Kpusucos, CrnokoicTBHS,
[Mnopoponus, Scuoctu, Joxnaeit u 1.1.), Okean Byps,
TOpPBI M KpaTepbl 3¢éMHasl TEHb 3aKOHYHUT CBOE IECHCTBO B
paiione Mmopsi ['ymGompara. Ot1o Oymer MomeHT 2
KOHTaKTa, To4yHoe BpeMs koToporo 01 uac 43 MuHyTHI
49 cexyHAa 10 MOCKOBCKOMY BpeMeHH. Hac u 14 MuHYT
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noHamooburcst JIyHe, 9TOOBI MOJHOCTBIO MOTPY3UTHCS B
TeHb 3emyid. B 3aBHCHMOCTH OT THIa 3aTMEHHS IO
JlaH)XOHYy, B TEJECKOIN Ha 3aTMHBIIEHCS MOBEPXHOCTH
CIYTHHKa 3eMJIM MOXXHO Pas3TiIsAIeTh MHOTHE OOBEKTHI,
KOTOpBIE BHIHO B OOBIYHBIX yCIOBHAX. KOHEYHO, BHIHBI
OHM OyayT HEe TaK 4eTKO, Kak NpHu sicHoi JIyHe, HO
MOJIE3HO OyJET MPOCICTUTh 32 U3MCHCHUEM UX SIPKOCTU
0 Mepe yBeNWYeHUs (as3bl 3aTMeHHSA. Benb, Korma Mbl
HaOIroaeM JyHHOE 3aTMeHHe, Ha JIyHe B 3TO Bpems
MPOUCXOIUT COJTHEYHOe! B oTinume OT y3KO# TMOIOCHI
CONTHEYHOTO 3aTMCHHS Ha 3eMile, CEJCHHUTHI Yaluica
Mo Obl HaOmomate 3aTMeHue CONHIA CO BCEro
o0pamieHHoro K 3emiie ToIyIapusl.

[lomHOe nyHHOe 3aTMeHWe Ha Ooiee YeM Ha dac
MIPEJOCTABHUT BO3MOYKHOCTB HaOJIOIaTh
HEOOBIKHOBEHHO 3BE3JIHOE HEOO BO BpeMs TOJTHOIYHHS.
Ecmu, kro-HHOyOh CcKaxeT, 4YTO HaONMoJan ciabbie
KOMETHI MM TyMaHHOCTH NpH nosHoi JlyHe, 3Haiite, —
9TO OBLIO BO Bpems 3aTMCHHUS. J[eHCTBHUTENBHO, caMble
cimabble 3Be3Jpl MOTYT OBITH HAWJCHBI Haxe BONW3U
3aTMUBIIETOCS  CBETHJA, a TEJICCKOM  IMO3BOJHT
COBEPIINTH MPOTYJIKY IO 3BE3THOMY HeOy B TOHCKax
TaJlaKTHK, IJIAHETApHBIX M AU QY3HBIX TyMaHHOCTEH U
acTeponzioB. B mosyropa Tpamycax ceBepo-3amagHee
3aTMHBIIETOCS HEOECHOTO Tena OyIeT HaxOIUuThCs
acrepoun Ilcuxe 16, KOTOPBIH TPYAHO OOHAPYKUTH IIPH
nosiHOM JIyHe m3-3a cmaboro Osrecka (10,3m).

Iuamerp
OHPYEHOCTH
- 1rpasyc
o

FH

| Camble cnabbie
iBeiabl - 10m

Pk 56
P
- a 2343uT7*
FKAMNTHKA S Ty

Y4yacTok 3Be3Horo Heba c 3aTmuBLLeNncs JlyHo U acTeponaom
16 MNcuxe (Guide 8.0)

Ho HacTynmBIIas TeMHOTa MO3BOJIUT ATO CHENATh Jake
B CKPOMHBIH TENECKON WM CHJIBHBIH OWHOKIL. Bo
BpeMs 3aTMEHHs JIETKO 3aMETHTh TaKkKe MeTeophl. B
HOYL 3aTMEHHUS OyOyT aKTUBHBI METEOPHBIE TOTOKH:
ramMa-HopMupl (F0XKHBIN MOTOK) W nenbTa-JIeoHH bl
(CeBepHBIi MOTOK).

Cepenuna 3aTMeHus Hactynut B 02 gaca 29 muHyT 56
CEKYHJI IO MOCKOBCKOMY BpEMEHH. DTO OyIeT MOMEHT
MakcuManbHOW daser (P= 1,24) U MaKCHMaILHOTO
MOTPY)KEHHS B 3€MHYIO TEHb. MunoBas
KYJIbMUHAMOHHBIN MOMEHT 3aTMEHUA, Jlyna
YCTPEeMHTCS K Kparo 36MHOHW TEHH, YTOOBI «BBIPBATHCA
Ha cBoOOIY». [l aToTo eif moHamoouTcs emie okomo 40
mMuHyT, ¥ B 02 gaca 58 wmwummyT 01 cekyHmy 10
MOCKOBCKOMY BpeMeHH Kpaii JIyHbI B palioHe KpaTepoB
Paccen, CrtpyBe u OIAMHITOH KOCHETCS TpaHMILIBI
3eMHOW TEHH, U 3TH JYHHBIC 00pa30BaHUSA CHOBA YBUAST
coJHeuHBIH cBeT. O01Iast MPOAOIDKUTEIEHOCTD TTOJTHOTO
3aTMEHHS COCTaBHT 4acC C YETBEPTHIO.

V3eHpkass cBeTias TOJOCKAa B JIEBOW BepxHEH uactu
3aTMUBILETOCS AWCKA MOCTETNIEHHO yBenmuutcd, u JlyHa
MIpUMET BUJ ceprna B ¢ase mocienHei gersepta. K 3 ¢
MOJIOBUHOW dYacaM yTpa OTKpOETCS YK€ IIOJIOBHHA
n¥McKa, U OT 3€MHOH TeHH ocBobomutcsi Bech OxeaH
Byps. 3Be3mpl 3aMeTHO TOMEPKHYT, W JIYHHBIH CBET
BHOBb pa3oNibeTcs Mo HebecHoW cdepe. B  koHie
YaCTHOT'O 3aTMCHHUS MPOU30MICT WHTEPECHOE COOBITHE,
a WMCHHO, B 2 YIJIOBBIX MHUHYTaX HaJ CCBEPHBIM
nositocoM JlyHsl mpoiinet 3Be3ga 59 JlbBa umeromas 5
3BE3/IHYI0 BEIMYUHY. 3Be3[]a OKAXKETCSA HAJ IOJIOCOM,
MPAaKTUYECKH, B MOMEHT IIOCIIEHETO KOHTakTa JIyHBI ¢
3eMHON TeHbto — B 04 waca 11 mMuHYT 46 CexyHJ IO
MOCKOBCKOMY BpeMeHH. BricoTa JIyHbI HaJ TOpU30HTOM
B cronuiie Poccnu B 310 Bpemst cocTaBuT 22 rpamyca.

[Io OKOHYaHWMM YACTHOTO TEHEBOTO 3aTMEHHSA, OyHeT
MPOJOIDKATECS ~ TONYTEHEBOE  3aTMEHHE, KOTOpOe
OpoUIUTC 10 5 dYacoB 25 MuUHYT 27 CEeKyHO IO
MOCKOBCKOMY BpeMeHH. Ho Juisi HeBOOPYKEHHOTO IJia3a
OHO OyIeT HEe3aMETHO, U MMEET YUCTO TCOPCTHYCCKHI
uatepec. OcraeTcs oTMeTHTh, 4TO JlyHAa BO Bpems
3aTMEHUsI OyJIeT HaxOOuUThCs B co3Be3auu JIbBa (Ha
rpanunie ¢ cose3auem Cekcranta) B 14 rpamycax
BocTouHee Peryna m 24 rpamycax BoctouHee CaTrypHa.
[Tnanera IOmurep (BTOpast mo spkoctu Tocie JIyHbI)
Oyner HaxomuThcsi B 94 rpamycax, a spkas Crnmka u3
co3Be3nus JleBsl - B 40 rpamycax Boctounee JIyHBI.

Total Lunar Eclipse of 2007 Mar 03

Geocentric Conjunction = 23:00:47.6 UT
Greatest Eclipse = 23:20:55.8 UT

ID. = 2454163.45888
JD. = 2454163.47287

Penumbral Magnitude = 2.3452 P. Radius = 1.2020° Gamma = 0.3174

‘Umbral Magnitude = 1.2375 U. Radius = 0.6535°

Axis= 0.2883°

Saros Series = 123 Member =52 of 73

Sun at Greatest Eclipse
(Geocentric Coordinates)

RA. = 22h57m19.1s N

Moon at Greatest Eclipse
(Geocentric Coordinates)

RA. = 10h57m52.2s

Dec. = -06°40'46.6" |
SD. = 00°16'08.0"
P, = 00°00108.9"

s .
o ] _
el w
o

———
Eeligi Earth Umbra

Earth Penumbra

Eclipse Semi-Durations ‘S

Eclipse Contacts
P1=20:16:29 UT
Ul =21:30:04 UT

=22:43:49 UT
U3 =23:5801 UT
U4=01:11:46 UT
P4=022527UT

Penumbral = 03h04m29s
Umbral = 01h50m51s
Total = 00h37m06s

15 20 45 60
Arohinutes

Eph. = Newcomb/[LE
AT= 650s F. Espenak, NASA’s GSFC - 2004 Jul 07

http://sunearth gsfe.nasa goviecipse/ectipse html
T
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Cxema 1 kapTa flyHHOro 3aTMEHUs C MOMEHTaMM KOHTaKTOB MO
BceMupHoMy BpemeHu (Fred Espenak)

OOmee mpeicTaBIeHHE O XOJAE 3aTMEHUS MOXKHO
MOJYyYUTh W3 PHCYHKa-CXeMbl, cocTaBieHHoro Fred
Espenak (NASA). Ha nem nokasansl nonoxeHust JIyHst
OTHOCHTEJIBHO 3€MHOIl TEHH B MOMEHTHI KOHTAKTOB C
kpaeMm 3emHo# monytern (P1, P4) u renn (U1,U2,U3 u

He6oceod Ne 3, 2007 200 17




U4), a Taxxe nonoxxenue JIyHBI B cepeiiHe 3aTMEHUSI.
MoOMEHTBI KOHTaKTOB yKa3aHbBl II0 BCEMHPHOMY
Bpemenn — UT. Huxe cxembl 3aTMeHHs TTOKa3aHa KapTa
BUAUMOCTH IS Beer 3emmu. [To Helt mpuOIM3UTENHHO
MOJKHO OTIPENENUTh BHIAMMOCTb SBICHUS B BalleM
MyHKTe HaOMOACHNS. MOMEHTH BPEMEHH OIMHAKOBBHI
JUIS BCEX ITYHKTOB HAaXOMSIIMXCS HAa OOpameHHOM K
Jlyse  momymapuu = 3eMiH, TO3TOMY  TaOJHIIBI
00CTOSATENLCTB 3aTMCHHUS LIS TOPOJIOB HE MPUBOJATCS.
s Toro, 4roOBl y3HATH 1O JaHHOHW CXEME MECTHOE
BpeMsi KOHTAKTOB 3aTMCHHS B BallleM IYHKTE HYXKHO
npuOaBUTh PA3TUYUE 10 BpeMeHH ¢ MOCKBOW, ILTIOC
eIl TPY Jaca Ha BCEMUPHOE BPEeMsL.

Hauano nonvora 01:44 As=21° B=33"
CepegiHa zaTmenua 02:21 Az=32° B=37"
Konew noanoro 0257 As=42° B=34"
KoHeu yactHoro 04:10 Asz=B0" B=25"

Mockea - BMOHO NOAHOCTEH!

4 MapT 2007 02:21 MonHoe nuHHoe saTmMeHne(C) 1,23

Hauano wactioro 4 Mapr 2007 00:3 As=-03" B=41"

Cxema fyHHOro 3aTMEeHUsi C MOMEHTaMMn KOHTaKTOB No
mMockoBckomy BpemeHu (AK 4.06, KysHeuos A.B.)

Jlns ynoOcTBa MPUBOJMTCS €IIE OJNHA CXeMa, INIC AAaHBI
MOMECHTBHl KOHTAKTOB II0 MOCKOBCKOMY BpEMCHH, a
TaKke BoicOoTa JIYHBI B 3T MOMEHTBI HaJl TOPH30HTOM.
O6mmii Bux Heba BO BpeMs 3aTMEHHs TOKa3aH Ha
CJIE/IyIOIIEM PUCYHKE.

Bun Heba Bo Bpems nyHHoro 3aTmeHus 4 mapta 2007 roga Ha
EBponenckon yactu Tepputopum Poccun (StarryNightBackyard
3.1)

HexoTopble pekoMeH1aluM K HAOIH0IEeHUSIM
JIYHHOT'O 3aTMeHUsl

HaGmronenust JIYHHBIX 3aTMEHHH MOTYT TIPHHECTH
HEKOTOPYI0 HAYYHYIO IIOJIB3Y, T.K. JAIOT MaTepHai Ui
W3y4CHHUS CTPYKTYPbl 3€MHOH TEHH W COCTOSIHHUS
BepxXHUX cloeB artmochepsr 3emum. JlroOuTenbckue
HAOJIOICHUS JIYHHBIX 3aTMEHUHA CBOAATCS K TOYHOU
peTUCTpaIuu MOMCHTOB KOHTAKTOB,
¢dororpadupoBaHUIO,  3apHCOBKAM W OIUCAHHUIO
U3MEHCHUH spKocTH JIyHBI W JYHHBIX OOBEKTOB B

3aTMuBILIeics yacTd JIyHsl. MOMEHTHI KacaHUS JTYHHOTO
IUCKa C 3EMHOW TEHBI0O M CXOXIEHHSI C Hee
¢uKcupyroTcss (C BO3MOXXHO OOJNBIIEH TOYHOCTHIO) IO
gacaM, BBIBEPEHHBIM II0 CHTHAJAM TOYHOTO BPEMEHH.
HeoOxomnMo oTMeuaTs M KOHTAKTBI 3€MHOH TEHH C
KpymHBIME oObekTamu Ha Jlyne. HaOmiomenuss MoXHO
MPOBOJIUTH HEBOOPYKCHHBIM TJa30M, B OHHOKIb WA
TeNneckon. TOYHOCTh HAOJIONCHWHA, ECTECTBCHHBIM
00pa3oM, YBEIIMYUBACTCS TPU HAOIIOJCHUH B TEIECKOIL.
Jlns peructpanuy KOHTaKTOB 3aTMEHHS HEOO0XOIUMO
YCTaHOBUTh HAa TEJECKOIEC MAKCUMAalbHOE JUIS HEro
VBEIUYCHHEC W HANPaBUTh €r0 Ha COOTBETCTBYIOIIHE
TOYKM KacaHusi nAucka JIyHBl ¢ 3€MHOH TEHBbIO 3a
HECKOJIPKO MHUHYT [0 TIpeIcKa3aHHOro MoMeHTa. Bce
3aIlCH 3aHOCATCS B TeTpamgb (KypHal1 HaOmroneHui
3aTMeHus1). Ecam B pacmopsokeHWM — JTFOOHMTENs
aCTPOHOMHH HMeeTCs (HOTOIKCIIOHOMETp, T.€. MPHUOOP
U3MEPSIONINHA SPKOCTh OOBEKTa, TO C €ro MOMOIIBIO
MOXXHO IIOCTPOUTH TIpadUK U3IMCHEHHUS SIPKOCTU
JYHHOTO JWCKa (M OOIIeH OCBENICHHOCTH) B TCUCHHE
3atMeHHs. [ 3TOro Hajgo YCTaHOBHUTH J3KCIIOHOMETP
TaKk, 9YTOOBI €ro YyBCTBUTEIBHBIA 3JIEMECHT OBLI
HaTpaBJIeH TOYHO Ha auck JIyHel wim Ha He0O, eciu
3aMepsIeTCst OOIIHA ¢on. Ilokazanms mnpudopa
CHUMAIOTCS Yepe3 KaXIple 2-5 MUHYT, U 3aIICHIBAIOTCS
B TaOJUIly TpeMs CTOJIOIIAMH: HOMEp 3aMepa SIPKOCTH,
Bpems u sApkocts Jlyner (meba). [lo oxoHuaHmn
3aTMEHHSA, MCIIONB3YyS JaHHBIC TaONHIBI, MOXHO OyIeT
BBIBECTH Tpaduk u3MeHeHus spKocTH JIyHbel (HeOa) BO
BpeMsI 3TOTO aCTPOHOMHYECKOTO sBJICHUs. B kauecTBe
9KCIIOHOMETpa MOJKHO HCTIONB30BaTh 000
¢doroanmapat, TAC HMEETCS CUCTEMa aBTOMATHYECKOTO
9KCIOHUPOBAHHUS co IIKAJIOH IKCIO3HIIUH.
®dororpadupoBaHre SBICHUS MOXHO IPOHM3BOJINTH
moObIM  (oToanmaparoM,  UMCHIOIIUM  CHCMHBIH
oovekTuB. Ilpm chemMke 3aTMEHUS OOBEKTHB W3
¢doroammapaTa  ymamseTcs, a KOpPIyC ammapara
MPWIAKUBACTCS K OKYISPHOW YacTH TeNEeCKola MpHu
MOMOINM  TIePeXOmHHWKA. OJTO OymeT CcheMKa ¢
OKYJISIpHBIM yBenmueHueM. Ecimm oObekTuB Barero
¢doroammapaTta HECBEMHBI, TO MOXHO MPOCTO
MPUCTABUTh ammapaT K OKYIApY TeJecKoma, HO
Ka4ecTBO TaKOTO CHUMKa OyzmeT Xyxke. Ilpu Hamuauu y
Bamero ¢otoanmapara wim BUIECOKaMephl (QYHKIHA
Zoom HE00X0IUMOCTh B JIOTIOJTHUTEITbHBIX
YBEIUYUTEIBHBIX CPEICTBAaX, KaK IPaBHIO, OTHAAAcT,
T.K. pa3Mepsl JIyHBI TpH MaKCHUMAaJIbHOM YBEIUYICHUH
TaKo# Kamephl JOCTATOYHBI IJIs CbeMOK. TeM He MeHee,
JAydmiee  KadecTBO — CHAMKOB  TIOJNy4aeTcss  IpH
dotorpadpupoBarnmu  Jlyaer B mpsaMoM  (oKyce
Teneckoma. B 3TOM ciydae W3 TenmecKoma yaayseTcs
OKyJIsIp, a U3 (poToanmapara — 0ObEKTHB. 3aTeM amnmapar
MPUKPEIUIACTCs K OKYISIPHOW YacTH TeJecKoma Mpu
MTOMOIIIM KOJICI] WITH TIepeXoqHuKa. B Takoill onTryeckon
cucreMe OOBCKTHB  TENECKONA  aBTOMATHYECKU
CTaHOBUTCA OOBCKTHBOM (OTOAammapaTa, TOJIBKO C
00JBIINM (POKYCHBIM PAcCTOSHHEM. B 3aBHcHMOCTH OT
(OKYCHOTO pacCTOSHUS Teleckoma pa3mepsl JIyHbl Ha
¢dotomenke Oyayt Ttakmmu: F=200mMm — d=1,8mmM,
500mMm — 4,6mMM, 1000MMm — 9,2MmM, 1500MM — 13,8MM,
2000mm — 18,4mMm. It MambIxX TeIecKONoB (OKYCHOE
paccTosiHiEe MOYKHO YBEITHYUTH IIPH IOMOIIH JIH3HI
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TABLE 3
LUHAE ECLIFSE EXFOBURE GUIDE
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Exposwe Formula: b= 2 {[Ix 2 where: b= exposure time [sec]
§ = flomber or Focal ratin
I= IBC film speed

i = brightmess exponent

£ Eparuf - IR% MBrch

Tabnuua akcno3numii Anst Cb€MKU YacTHbIX U MOJHbIX JTYHHbIX
3aTMeHun

bapnoy. IIpoOuble cHuMKHM JIyHBI nenmaroTcsi 3a JIEHb-
JIpyrol 1o 3aTMEHUs [ ONpeAeleHUus IapaMeTpoB
cbeMku. [l pacueToB MapaMEeTPOB CHEMKU MOXKHO
UCTIONIb30BaTh TaKXKe TaONUIy SKCIIO3MIMH ISl pa3HOM
YyBCTBUTEJILHOCTH (oTomieHok. B Hel mpuBemeHs!
3HaueHMs1 JuadparMbl KaMepsl JUIi  pa3iUdHON
qyBCTBUTEJFHOCTH (DOTOIUIEHOK M  BBIACPXKKH IS
pasnu4aHbIX (a3 3aTMuBIIeics JIyHbI.

YacTHOE COJTHEYHOE 3aTMEHHE
19 mapta 2007 roga

Bwva yacTHOro conHeyHoro aaTMeHus.
doTo ¢ carita www.mreclipse.com

Conname n JlyHa - emWHCTBEHHbIE HeOECHbIC Tela Ha
3eMHOM HEOOCBOZE, KOTOpBIE HMEIOT BHINMBIC
HEBOOPY)KCHHBIM TJIa30M pa3Mepbl (MHOTAA TaKUMHU
Tenamu ObIBatoT KomeTbl). [Ipuposma momapuna Ham
3aMeYaTeNbHOEe COOTBETCTBHE BUIMMOIO COJHEUHOTO U
JyHHOTO quckoB. ConHie aajiblie oT 3emid, yeM JlyHa,
npumepHo B 390 pa3, HO ero IHMHEHHBIM auameTp
(1392000 kM) moutu B 400 pa3 mpeBBIIACT JHAMETP
Jlyaer (3476 kM), NO3TOMY BHIMMBIE HX IHCKH
IPUMEPHO OAMHAKOBbI! braromapsi TakoMy COYETaHHUIO
pa3sMepoB Ha 3eMie HPOUCXOIST IOJIHBIE COJHEYHBIC

3aTMeHus. byne nuamerp JlyHBI HECKOJBKO MEHbIIIE
nim pacctosiuue a0 JIyHbl Obuto OoJblle, W 3eMIISTHE
HUKOT/Ia HE CMOINIM OBl BHUAETh YAWBUTEIHHOTO
3penuia, Korma cpemd Oema OHS HACTyNmaeT IOYTH
MIOJTHAS TEMHOTA.

MonHoe conHeyHoe 3aTmeHne 29 mapTa 2006 roga (nocenok
Kamblisik, AcTpaxaHckasi obnacTb). JTlobutenbckuii CHUMOK

Ecmm 651 nuametp JlyHsl ObuT OBI B 1Ba WK OoJiee pasa
0oJbIlle, TO TIOJHBIE 3aTMEHUS MPOMCXOIWIN OBl Yarlie,
HO TOrla OT B30POB 3eMJISIH  CKpbUIach  OBI
BelnyecTBeHHAss kopoHa COJHIIA, BCIBIXWBAIOIIAS BO
BpeMsI TOJTHOTO COJHEYHOTO 3aTMCHUS. Y IMBHUTEIHHOE
coBmajicHue BUAMMBIX auaMeTpoB Comara u JIyHBI,
XOTS M TPUBOIUT K TOMY, YTO YACTHOC 3aTMCHHE
BUHO TOJILKO B Y3KOW MOJIOCE HA TOBEPXHOCTH 3EMIIH,
HO 3aTO HU Ha ofHOH M3 IIaHeT COJIHEYHOH CHCTEMBI
0oJbIlle HENB3s YBHUIETh HETIOBTOPHMOTO 3peiHIia -
MOJIHOI'O COJIHEYHOTO 3aTMEHHUS C IMOJHOCTHI0 BHIUMOMN
koponoit ComHIa.

I'eoMeTprueckn CONHEYHBIE 3aTMEHUS IPOUCXOJAT
mpocto. Ocpemaemass ComaneM JlyHa oTOpachiBaeT B
MIPOCTPAHCTBO CXOIAIIUNCS KOHYC TEHH u
OKPYXKAIOIIUH €ro pacXOoIAIIUiCcsS KOHYC IIONyTCHH.
Korza 3Tu KOHYCHI epeceKatoTcsl ¢ 3eMHOM MOBEPXHO-
CThIO, JIYHHAs TEHb M MOJYTCHb MAJAlOT Ha Hee, U Ha
3emiie MPOUCXOMUT MOJTHOE WM YaCTHOE CONHEYHOE
3aTMCHUE.

MonHas dasa 3aTmeHns 29 mapta 2006 roga (A. MNnakcuH)
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ComnHeuHble 3aTMCHHUSI BO3MOJKHBI TOJBKO BO BpEMs
HOBONyHMS. HO TITOCKOCTH JIyHHOW OpOWTHI HaKIOHEHA
K IIJJOCKOCTH OJKJIWITHKA Ha 5,2°, a mmaMerpsl
COJIHEYHOTO ¥ JYHHOTO AuCKOB Oxm3ku K 0,5°. TloaTomy
B HOBONyHHe JlyHa mpoxomut Bbime win Hipke ComHIIa,
a 3aTMCHHUSI MOTYT IIPOMCXOAWTH JIMIIb BOMU3H Y3II0B
JIYHHOH OpOWTBHI. Y3JBl JIyHHOH OpOHMTBHI HaxomsATCsl Ha
muann  3emis-CoiHie pa3 B [OATOAa, MOITOMY
3aTMEHUSI ITIPOMCXOAAT C IIOJNYTOZOBBIM HHTEPBAIOM.
IMocnennee ~ conmHeyHoe ~— 3aTMeHME  Ha  3emue
(xomprieobpaszHoe) HaOmopanoce B 22 centsaops 2006
rora B Armantuke, Adpuxke u Axrapkrune. UYepes
nonroga JlyHa BHOBb OKa3anach B HOBOJIYHHE BOJIH3H
y371a JIyHHOM OpOWTBI, M CTajJO BO3MOXHBIM HOBOE
CONIHEYHOE 3aTMEHHE. OJTO 3aTMEHHE 4YacTHOE, HO
XOPOILO BUIUMOE B BOCTOYHOM nonoBruHe Poccun.

KonbLeobpasHoe conHeyHoe 3aTMeHue (KOMOUHUPOBaHHbI
cHUMOK). PoTo c cawiTa http://skyandtelescope.com

Comneunoe 3armenume 19 wmapra 2007 roma
MIPEACTABIIET cOO0M MOBTOPEHHE YEPE3 CapoC YACTHOTO
comHeyHoro 3aTMeHus 7 Mapra 1989 roma, kxotopoe
MOXHO OpiTo Habmromateh B CeBepHOil Amepuke ¢
MakcuManpHOW (¢asoit 0,82. 3armenne »TOro rona
Hayherca ang 3emmm B 00 vacoB 38 MuHYyT, a
3aKOHUUTCS B 4 uwaca 25 MUHYT HO BCEMHPHOMY
BpPEMEHH.

OOmasi  NPOAOJDKUTENBHOCTh  SIBJICHHS ~ COCTaBHT
HeMHOTMM MeHee 4 vacoB. CepenuHa W MakcuMalbHas
¢aza 3armenus (O= 0,88) nactynut Ha Cpenanem Ypaie
B 2 waca 32 munyTtel UT. Tenp JIyHBI MakCHMaJbHO
commurcs ¢ 3emyeil B BepxoBbAX peknm Kama
(ITepmckast 06yacTh), M B HACEIEHHBIX ITyHKTaX 3TOTO
perroHa Oyner HaOMIOJaThCs HaUOOJbBIIEE MOKPBITHE
Comnnua nuckoM JIyHBI Ha BOCXOJE.

VY nuBurensHbIM Oyner Bocxox ColyiHIA B TOT JIeHb Ha
VYpane. A B pailone ropoma Hapesu-Map wu3z—3a
TOPU30HTa CHayaja TOSBSTCS [BE SIPKHE 3BE3[HI,
pas/ielieHHbIE PAacCTOSIHUEM B IOJTPajayca, a 3aTeM Haj
TOPU30HTOM IOTUIBIBET SIPKast 30JI0THCTAs <«JI0JI0YKay!
OTO 3HAYMT, 4TO 3aTMuBIIeecss Bocxoxsiee CoiHie
Oyzmer HaOmIOmaThCA B BHAE cepria poraMu BBepX. Beck
XOZ 3aTMeHUs! OyIeT BUICH Ha TEPPUTOPHU BOCTOYHOU
nosoBuHEl Poccun ¢ yObBaronmmu (azamMu K BOCTOKY
oT Ypana.

K 3zamagy ot VYpama MoxHO OyzaeT HaOmoIaTh
OKOHYaHHE 3aTMEHU, a 3amajHee JIMHUM AcTpaxaHb -
Hwxuuit Hosropoxg — Apxasrensck CoinHIe B30HAET
yKe IIPU OKOHYaHHUHU 3aTMEHUSL.

[ hoon

Bocxopa ConHua 19 mapta 2007 roga B paiioHe ropofa HapbsiH-
Map (Komn). 5 yacoB 34 muHyTbl (MCK)

—=hdaon

B TrHomMeHK (4 MAHYT
Bocxoa ConHua 19 mapTta 2007 roga B HEKOTOPbLIX ropogax
Poccum (StarryNightBackyard 3.1)

Jluaus Bocxoma ConHma mnpu MakCcUMaimbHOU (dase
Oyzner mpoxoauTh depe3 ropoxa Opck, [lepmb, YXTy 1
Happsan-Map. Kax cneactsue, jydlnue IyHKTBI JUIS
HaOmofeHnii  Oonbrnoit  ¢asel  3aTMeHHMs  OyayT
HaxXomuThcd Onm3 3Toi JMHMH. M3 KPyHHBIX TOPOIOB,
MIOMHMO YK€ Ha3BaHHBIX, UMM OymyT: ExatepunOypr,
Hwxkunit  Tarmwn, VYoa, Yensdbunck, OpeHOypr,
Maruauroropck, MoxkeBck. HMHTepecHO, 4TO K 3amany OT
9TOH JIMHKY yImepOHbIM OyIeT JeBasi YacTh COJHEYHOTO
nqucka, a k Boctoky CoiHIe B30HAET 3aTMHUBIIUMCS C
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npaBoro kpas. ®a3y 3armenus ot 0,8 u BbIIIE MOXKHO
Oyner Habmomath Ha Teppuropun Cubupu no Enwmces.
3a BaiikanoMm u B SkytHu oT HaOmomaTened CKpoeTcs
MOJIOBMHA COTHEYHOTO JIUCKA.

COuHMs

[BEDGWY WECLHOE: M1+0 A')
EkTLebNHOML

BILCE]
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Xop 3atmeHusi B EkaTepuHbypre (BpeMsi MecTHoe =
MockoBcKoe + 2 yaca!) (AK 4.06, KysHeuos A.B.)

HeGompmme ¢a3bl OyAyT HOCTYIHBI OKOJIO TIONMYITHS
xutensMm [Ipumopss, Caxanmnaa, Kamuatkn u UykoTkw,
U JUIIb 10KHas okoHeuHocTh Kamuatku u Kypunbckue
OCTpOBa HE TOMamaloT B TIoyiocy 3arMeHus. bomee
monpoOHass ~ wHpopMAaImMs N0  OOCTOSATEIHCTBAM
3aTMCHHS JacTcs B TAONHIlE, TIC YKa3aHbl TOPOJ, BPEMs
Havajxa, CepeJMHbl M KOHI[A 3aTMCHHS, a TaKKke
BeJIMYMHA HauOOJbIIeH (a3el B AaHHOM Topoxae. OTH
ropojia TakKe YKa3aHbl Ha TMOAPOOHON KapTe 3aTMCHUS
(HagmUCH HE TPUBOIATCS H3-3a IIEPCHACBHIIICHHOCTU
KapThl TEKCTOM, & ONPEAETHTH CBOW ITYHKT MOXHO IIO
KOOpIUHATHON ceTke). OOmue cBelneHUusI O BUAMMOCTH
Ha 3eMJe JaroTcs Ha oOImel kapre-cxeMe 3aTMeHwus. Ha
HEl K€ yKa3aHBl OCHOBHBIE MOMEHTHI SBJICHHUS C
TOYHOCTBIO JI0 JTOJIEH MUHYT.

B myHkTax, rue OyayT camble OombInne a3kl 3aTMEHUS,
MOJKHO TIOTIBITATHECS OTHICKATh SIPKUC TUIAHETHI M 3BE3/IBI
Ha JHeBHOM (yTpeHHem) HeOe. Jlerue Bcero Oyzmer
Haiitn FOmurep, ONECK KOTOPOTO COCTaBUT B JCHB
3atmMeHus —2,2m. OH OyIeT BHICH B BHJIC JKEITOU
3BE3bI  HEBBICOKO  HAJ  FOXKHBIM  TOPU30HTOM.
Wurepecno, OyzneT npoHabII0aaTh €ro HCYE3HOBEHUE Ha
cBeriioM HeOe. [Ipu 3TOM JkemaTenbHO 3aUKCHpPOBATH
(azy, mpu KOTOpOH TUTaHETa mepecTana ObITh BHIAMOM.
lopazno Ommwke «k ComHiy OyayT HaxOIUTHCS
Mepkypuit 1 Mapc. Mepkypuii B 1eHb 3aTMEHUS OyneT
HaXOJUThbCS BOJNM3M YTpeHHEH (3amajHoi) 3IIOHTAIlUH
Ha YIJIOBOM paccTosHuM 28 rpaxycoB or ConHna, a
yron mexay Mapcom u ConHueM cocTaBuT 43 rpagyca.
Xotss Mepkypuii Oymer Ommwke K 3aTMHUBIIEMYCS
CBETHIJIY, HO OJIECK €ro TMOYTH B TPH pa3a MPEBBICHT
6neck Mapca. [TosTomy HaiiTn OBICTPYIO IUTaHETY OyzHeT
nerde. J{ns Mapca xe 3To OyJeT OJHHM M3 HEMHOTHUX
IIAHCOB OBITP 3aMEUEHHBIM JHEM, XOTS W TpHu
sarmuBmieMcsi Comurie. Ecnmm Bam  He  ymactes
Pa3ININTh ero HEBOOPYKECHHBIM TJIa30M,
BOCTIONIB3YHTECh OnMHOKIEeM. fpkast 3Be3ma Bera Oyner
HaOJII0IaThCS BBICOKO Ha [OTe, a APKTYyp — B 3amaJHOMI
gacT Heba. DTW 3Be3Abl MOXHO OynmeT HaOIogaTh
HCBOOPY)KCHHBIM  TJIa30M WA B  OWHOKIb, B
3aBHCUMOCTH OT (pa3bl 3aTMeHHS U BRICOTHI CONHIA HaJl
ropusonToM. EcrectBenHo, nmpu Mansix ¢aszax (ot 0,5 u
MCHbBIIIC) HAWTH 3BE3Ibl WJIM IUIAHETHI OYyIeT OYEHb
TPYAHO JaXke B TeJeckoml. Tem He MeHee, MOMBITaAlTeCh
¥ HAIMIIUTE O CBOMX HAOIIOACHMX !

B sToM roay Hac oXXHIaeT emle OJHO YaCcTHOE 3aTMEHHE
(11 cents0ps1), HO OHO OynmeT HAOIIOJATHCS TOJIHKO B
IOxHo# AMeprke u AHTapKTHIE. A B CIEAYIONIEM TOIY
Ha Tepputopun Poccum m CHI' Oymer HabGmiomaThest
MIOJTHOE COJIHEYHOEe 3aTMeHHe, W 3aTMenne 19 mapra
2007 roma  MOXHO  Ha3BaThb  peEMETUIUEH K
rpaHauo3HoMy HeOGecHomy 3penumyy | asrycra 2008
roga. ['0TOBUTBCS K HEMY HAJ0 OCOOCHHO TIIATEIBHO,
T.K. nocne 3arMeHus 2008 roma Ha ryCTOHAceICHHOU
TEPpUTOpUN POCCHM TOJHBIX CONHEYHBIX 3aTMCHHH HE
Oynet HaOmromaThes Oojee moyBeka (1o 2061 roma)!
[MonpoOHbIE CBENCHHMS O COJHECYHBIX 3aTMEHUSIX MOXKHO
HaWTH Ha caiite  http:/astronetru, a Takke B KHHTE
«Comaeuynoe 3armenwe 29 wmapra 2006 Toma u ero
Haomonenue». CkauaTb €€ MOXKHO IO CCBUIKE
http://images.astronet.ru/pubd/2005/11/05/0001209268/s
e 2006.zip (pazmep apxuBHOTO daiina 2 MO).

HexoTopsblie pekoMeH1aluM K HAOIH0IeHUSIM
COJIHEYHOI0 3aTMEeHH S

HaGmronenuss gactHOro 3aTMeHHsI ¢ OONbIION ¢a3oit
MOJIC3HBI M MHTCPECHBI MIPU HATHYUU TEIECKOIa, XOTSI U
HEBOOPY)KCHHBIM  TJIa30M  MOXHO  OICHHTh  BCE
BEJIMKOJICITE 3TOTO SBICHUSA, OCOOCHHO Ha BOCXOJE
Conuna.  brmaromapst 0oibmIoN MPOJOIKUTEIBHOCTH
X012 3aTMEHHS MOXKHO HE CIIellla 3apHCOBBIBATH WU
¢dororpadupoBaTh CcMeHY (a3 3aTMEHHS, a TaKKe
(UKCHPOBATH MOMCHTHI IOKPBITHS W OTKPBITHS
COJIHEYHBIX TISTeH (MpWU WX Hamuumu). HHTepecHo
HaOmonath TuM6O JIyHBI pu GombiioM yBenmdeHuH. OH
mpeacTaBiIsieT co0oil  HEpPOBHYIO JHMHHIO, KOTOPYIO
CO3/al0T TOPHl M BO3BBHIIICHHOCTH HA BHANMOM Kpaio
JIynsl. Topsl ¥ BIAJAWHBI TPOCHUPYIOTCS HA COTHCYHBIH
IUCK, W TONyYaeTcs WICANbHBIA Tpoduiab (paspes)
Jlynel. Bo Bpemst Takux HaOJIONCHHWH MOXKHO aaxe
OIICHUTH BHICOTY TOP.

MpUCMOTPEBLUMCH K rpaHumLe NIYHHOrO Ancka MOXHO 3aMeTUTb
HEPOBHOCTW. JTOOUTENBCKNA CHUMOK

[Mpexae yeM MPUCTYNUTh K HAONIOACHHUAM, HYKHO
TBEPO 3alOMHHTh, YTO MPU YACTHBIX (ha3ax 3aTMEHHs
cvorperh Ha CosHUe §e3 3alMTHI IJIa3 TeMHBIMH
CBETOPMJILTPAMH  KAaTeropuuecKd  3ampenieHo!
OTo mpemynpexieHne 0co00 OTHOCUTCS K HaOmoze-
HusM CoNIHIIA B ONTHYECKHC HWHCTPYMEHTHI, TaK Kak
NpeHeOpe)keHne UM BBI30OBET ~ MIHOBEHHOE U
HeuzJeynMoe IoBpexaeHue r1ia3. IlosTromy mepen
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00beKTHBOM (00bEeKTHBAMM) ONTHYECKOr0 HHCTPY-
MeHTa (OMHOKJIS, TOJ30PHOI TPYObI, TeJiecKoma)
HY’KHO 00s13aTeJBLHO YKpenuTh TeMHBIH
CcBeTOQUJIBTP AO0CTATOYHOI MJIOTHOCTH, 9TOOHI TJIa3a
HE OIIYIIAIN Pa3gpa)XCHUS CONHEYHBIM cBETOM. [laxke
pu ¢ase CONHETHOTO 3aTMeHus, paBHOH 0,9, T. €. Koraa
Jlynoit 3akpeito 90% Buaumoro auamerpa ConHua,
octaerca oTkpbiTot 0,125 (ogHa BocbMas) 4YacTb
COJTHEYHOTO IMCKAa, U COJIHCYHBIA CBET OCIIA0JICH BCETO
qumb B 8—10 pas, uyTo emie OmacHo Ui 3pEHHs, TEM
Ooyiee 4YTO OTKpHITash YacCTb HMEET HEOoCHalIeHHYIO
MIOBEPXHOCTHYIO SIPKOCTb.

[Ipu wacTHOM 3aTMEHHUM CIEAyeT OTMEYaTh BPEMS ABYX
KOHTakTOB. [lepBbIli  KOHTaKT OTMeuYaeTcs TIpHU
BerymieHnn JIyasl Ha guck CojHIA, a BTOPOH — B
MoMeHT cxona Jlywel. Jlng ¢ukcanmmm MOMEHTOB
BPEMEHM NPUTONHBI JIOOBIE HapydHBIE MEXaHWICCKHE
WU BJEKTPOHHBIE Yachl C CEKYHIHOM CTpeNKou
(undpamn) UM CEKYHIOMED, a TaKKe 4achl HU(PPOBBIX
U BHuAcoKaMep. Yackl JOKHBI OBITH TBAXKIBI BEIBEPCHBI
[0 paJlOCHTHAJIaM TOYHOI'O BpPEMEHU WIM [0 Yacam
TEJIeBUACHUS, OJIMH pa3 J0 Hauyaja YaCTHOI'O 3aTMEHUS,
a BTOpOM pa3 Tmocie ero OokKoHdaHus. Paznuume
MMOKAa3aHWH YacoB OT MOMEHTOB TOYHOTO BpEMEHHU
3alMChIBacTCsl B KypHan HaOmonmeHuit. Ilpm 3amucu
MOMEHTOB BpPEMEHH, HEOOXOINMO TaKXe YKa3bIBaTh
MOTOTHBIE YCIOBUS (TeMIIEpaTypy BO3OyXa, CKOPOCTh
BeTpa, OOJAYHOCTh, 0OIIee COCTOsSHHE aTMochepsl U
T.IL).

Ilocne »toro mna Oojee TOYHOTO  HABEIACHHUS
HCTIONB3YeTCsS HCKATeNb, MPEABAPUTENBHO IMPHUKPBITHIN
TEMHBIM CBETOPWILTPOM. UTOOBI MONYYHUTH XOpOIIHE
CHUMKH, Kak Te, YTO W300paXCHBl BHINIEC, HYXKHO
mpoBectd mpobHoe (doTorpadupoBanue ConHna 3a
HECKOJBKO JHEH H0 3aTMEHHs, YTOOBl ONIpEeneTHTh
ONTUMAIIBHYIO JKCHO3UIMI0 CheMKH. ONTUMaTbHYIO
BBIICPXKKY ¥ auadparmy mns Bamrero ¢otoanmapara
wi 1uQpPoBoi KaMephl MOXHO TaKXKe ONPEHCIHUTH 10
TadIHIe JUIS Pa3IUIHOM YYBCTBHUTEIEHOCTH
¢doTomneHOK (YpOBHS MATpPHIIBI), COCTABICHHOW IS
CHEMOK COJTHCYHBIX 3aTMCHUI.

Image Scale of a Total Solar Eclipse at Various Focal Lengths

F. Eqpenak- 1995 fine

TABLE 2
S0LAER ECLIFSBE EEZEFOSURE GUIDE
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Exposure Formula: t= f2¢[Ix29) where: t=exposure time [sec)
f = flowmberor Foral rato
I=I80 film speed

= brightness eponent
Abbreviations: HD = Heutral Density Filter.
Rs = Bolar Radii.

Hotes: 1 Exposure s for partial phases are ako good forannular eclipses.
2 Badlys Beads are extreme by bright and ¢ hange rapiddy.
3 This exposure alo pecommended for the ‘Dismond Ring' effect.
F. Eperak - 190 Mt

M3obpaxeHne ConHua Ha 35-mm choTonneHke npu
pa3snu4HbIX OKyCHbIX paccTosHusax (Fred Espenak)

dotorpadupoBaTh 3aTMCHHE MOXKHO, IPUKPCIIUB
(dboTokamepy B TpsMoM (hokyce Teneckomna, T.e. yJaInB
M3 TeJeCKoma OKYJsIp, W TNPHIaJUB HAa €ro MecTo
¢doToammapar 6e3 oObekTHBa. Kak mpum sTom Oyner
BBITJISIIETh COJHEYHBIN (JIyHHBII) AUCK TMPH PAa3THYHBIX

(OKYCHBIX  pacCTOSHHUAX  OOBEKTHBA  TEJIECKOTIA,
MOKa3aHo Ha pucyHke. J[Is HaBOAKM Ha pPE3KOCTh
KENMATeJIbHO  HWCIONB30BaTh  3€PKANbHBIC  KaMEpHI.

I'pyboe HaBeneHue Teneckoma ¢ kamepoil Ha ComHie
MPOCTO OCYIIECTBUTh IO TEHHW Teneckoma. OmuH
HAOMIONATENh  JCPXKUT 33  OKYJISAPHBIM  KOHIIOM
Teleckoma Oenblii 3KpaH (JIUCT KapTOHA, MOKPBITHIHA
Oemoit Oymaroii), a BTOpPOH TOBOpaduBaeT TyOyc
TEJNECKOIa W CICTUT 3a €ro TeHbI0 Ha dKkpaHe. Korma
Teneckon Oymer HaBezeH Ha CoJHIIE, TEHb HAa JKpaHe
CTaHeT HAaUMEHbIIIEH U CHMMETPUYHOM.

Tabnvua BbiaepXXek 1 gnadcparm npyu cbemke
conHeuYHblx 3aTMeHun (Fred Espenak)

O6cmosimenscmea Co/IHeYHO20
3ammeHusi 19 mapma 2007 200a e 20podax
Poccuu u CHI
B Tabnuue paetcs Bpems (B 4acax M MuHyTax) nepBoro u

rnocrieHero KOHTaKTOB  3aTMEHUsi, a Takke MOMEHT
MakcumMarnbHoW a3kl 1 BenuymnHa dasel. Bpemsa MockoBckoe!

MyHkT 1k max 2kH ®a3za
ABaxaH 04:28 05:27 06:30 0,76
ATMHCKOE 04:41 05:40 06:42 0,54
AHanOepb 06:09 06:44 07:17 0,17
ApPXaHT'eJIbCK - 06:27 06:32 0,09
yOrBaouye ¢asel Npy BOCXOHe
AcTpaxaHb - 05:56 05:59 0,06
yOrBaouye ¢asel Npy BOCXOHe
BaHTKOK (A3) 03:48 04:21 04:56 0,15
Baprayn 04:24 05:23 06:24 0,80
BepesHuku - 05:28 06:24 0,87
Buiick 04:23 05:22 06:24 0,79
BupobunxaH 05:08 05:56 06:46 0,27
BilaroBeueHCK 04:58 05:52 06:47 0,37
Bowmbe (A3) - 04:22 05:07 0,39
Bparck 04:37 05:38 06:41 0,70
BilaIMBOCTOK 05:03 05:47 06:31 0,20
BopkyTa - 05:43 06:41 0,85
BaTka - 05:50 06:22 0,56
yoeBaoume ¢asel NpM BOCXOoOe
ropa OropTeH - 05:33 06:30 0,87
T'opHO-ANITaMCK 04:22 05:21 06:23 0,78
Henn - 04:36 05:30 0,57
IyouHka 04:54 05:52 06:51 0,79
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MyHKT 1k max 2kH @a3a
ExaTepmHOypT - 05:24 06:21 0,87
UXeBCK - 05:36 06:19 0,75 Partial Solar Eclipse of 2007 Mar 19

yOrBamouye Gase mpu BoCxone Geocentric Conjunction = 03:33:10.7 UT 1D, = 2454178.648040

VIpPKyTCK 04:33 05:33 06:37 0,65 Greatest Eclipse = 02:31:564UT  I.D. = 2454178.605514
Jomxap-0Oa - 05:57 06:18 0,37 Eclipse Magnitude = 0.8739  Gamma = 1.0729
ysbIBaIOU.lVIe (I)aSH npn Bocxone Sun at Greatest Eclipse Soros Series = 149 Member 2206171 Moon at Greatest Eclipse
Kabyu (A3) - 04:45 05:40 0,67 (Geocentric Coordinates) N (Geocentric Coordinates)
Kasaub - 05:52 06:16 0,44 RN e o
yOeBaomme Qass Npu BOCKOME FP. 0008 Fp. 2 Otot12.0
Kemeposo 04:29 05:27 06:29 0,80
Kuporckuit - 05:55 05:58 0,05
yOuBawmme Gase Ipu BOCXOHEe
Komcomosbeck-Ha-Amype 05:17 06:03 06:50 0,24
Kosomto - 04:07 04:30 0,09
KpacHosapck 04:32 05:32 06:35 0,76
Kynemxap - 05:30 06:23 0,86
yOuBawmMe Gasel Ipu BOCXOoHOe -E
Kypran - 05:21 06:19 0,86
Ker3eu1 04:25 05:25 06:29 0,73
MarHUTOTOPCK - 05:17 06:14 0,86
MarapaH 05:41 06:25 07:08 0,25
HabepexHsle YeJsHb - 05:39 06:17 0,66
yOeiBaouMe $asel NpM BOCXOHE
Hapbau-Map - 05:43 06:39 0,86 External/Internal
HepoHTpM 05:01 05:58 06:56 0,48 W
HyxHEeBapPTOBCK 04:37 05:34 06:34 0,84 P4 = 0425:00.1 UT =
HuxHuii HoBTOpon - 06:13 06:17 0,08 s

yOeiBaoume $asel NpM BOCXOHE

Ephemeris & Constants Geocentric Libration
(Optical + Physical)

HUKOJIaeBCK-Ha-AMype 05:25 06:10 06:56 0,24 i 1 17
Hyoxet Tar - 05:25 06:22 0,87 PRS-t oZ Ao
HoBocubupck 04:27 05:25 06:27 0,81 4b= 00" A= 0.0° Brown Lun. No. = 1042
HoBokysneux 04:26 05:25 06:27 0,78
F. Espenak, NASA’s GSFC - Fri, Jul 2,
Howm (CAM) 06:26 06:51 07:16 0,10 sunearth gsfe.nasa.govieckipseleclipoe himt
Hopuneck 04:55 05:53 06:52 0,78
Omcx 04:26 05:22 06:22 0,84 KapTa conHeuHoro 3atmennsa 19 mapta 2007 roga (Fred
Openbypr - 05:28 06:10 0,72 Espenak). Bpemsi Ha kapTe yka3aHO BceMupHoe
yOuBapmme Gase Ipy BOCXOOE
Opck - 05:14 06:09 0,84
yOuBawmMe Gase Ipy BOCXOHOE
NanaHa 05:58 06:33 07:08 0,15
IleBek 05:52 06:37 07:21 0,32
IlexkuH 04:27 05:22 06:20 0,39
Ileusa - 06:08 06:11 0,006
yOrBapouye ¢asel IpM BOCXOHOe
TlepmMb - 05:26 06:22 0,87
IleTponapBJIOBCK-KaMuaTCKMUA 06:16 06:30 06:45 0,02
PaHTyH 03:43 04:23 05:07 0,25
Poccusa CpenHas - 05:22 06:19 0,87
C KaMBIIMHKA - 05:38 06:14 0,62
yOeBaouMe $asel NpM BOCXOOE
Canexapn 04:46 05:42 06:40 0,85
Camapa - 05:47 06:12 0,43
yOuBawmme Gase Ipu BOCXOOEe
CamapkaHz - 04:53 05:49 0,74
Caparos - 06:04 06:08 0,08
yOuBawmMe Gasze Ipy BOCXOHOe
CapaHCck - 06:08 06:13 0,10
yOuBawmMe Gase Ipy BOCXOHe
Cepos - 05:29 06:26 0,87
CypryT 04:37 05:34 06:33 0,85
CBIKTHIBKAP - 05:46 06:27 0,73
yOuBawmMe Gase Ipu BOCXOoHOe
Tuxkcu 05:18 06:15 07:11 0,58
ToMCk 04:30 05:29 06:31 0,80
TonbATTN - 05:51 06:12 0,39
yOeBaoume $as3el NpM BOCXOHE
Typa 04:51 05:50 06:52 0,73
TiOMEHb - 05:25 06:23 0,86
YinaHn-yns 04:35 05:35 06:39 0,62
Ynau-Barop 04:28 05:28 06:31 0,59
YJIbSTHOBCK - 05:55 06:14 0,33
yOeiBaoume $asel NpM BOCXOHE
YcTb-OpOsiHCKMMA 04:34 05:35 06:38 0,65
Ycre-MnuMcK 04:41 05:42 06:45 0,69
Yoa - 05:24 06:15 0,84
yOeBaoume $asel NpM BOCXOHE
YxTa - 05:36 06:31 0,87
YsneH 06:17 06:48 07:19 0,15
XabapoBCk 05:12 05:59 06:45 0,23 r
XaHTE-MaHCUMCK 04:36 05:32 06:31 0,86 = b 1y _'
XaHo (A3) 03:53 04:37 05:22 0,25 " L e
Yeaburck - 05:21 06:18 0,86 mapta 2007 ropa (AK 4.06,
YeGoxcaphl - 05:59 06:17 0,32 KysHeuos A.B.)
yOuBawmMe Gase Ipy BOCXOoHOe
Unra 04:41 05:41 06:43 0,56 ScHoro Heba M yCIeWHHX HabiomeHmn!
xHO-CaxasMHCK 05:35 06:06 06:37 0,10
SIKYyTCK 05:12 06:08 07:05 0,48

AnekcaHdp Koznoeckuli
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Teopus |
acTpoHoMuM |

CapocHblli 2eHe3uc
COJIHEeYHbIX 3amMeHuUlU

Kaxnoe comHedHOE WM JIyHHOE 3aTMEHHE HEH30EkKHO
MOBTOPSIETCSA NPH COBIAJCHUHU JABYX BEIWUHH: JyHHOTO
CHHOJIMYECKOTO  Mecsia  (BpeMs  MEKAy  JIBYMs
HOBOJIYHHMSIMH WM IOJHOJIYHHSIMH), U JyHHOTO
JIPaKOHUYECKOT0 Mecsina (Tepuo Bo3BpameHus JIyHs! k
y3iy). Takux mnepuomoB CyIIECTBYeT  HECKOIBKO,
Hanbounee n3BecteH Capoc, U3-3a TOro, 4To B HEM KpoMme
9TUX J[BYX BEJIUYUH COBHAJAIOT €W J[Be: JyHHBIH
AHOMAJIMCTHYECKUH Mecsn (1eprot Bo3BpamieHus JIyHst
K TIEpUTeI0) M COJNHEYHBIH TrojJ. A 3HAYUT 3aTMEHHE
MIPOMCXOJUT MPUMEPHO B TO K€ BpeMs roja, u gopma
KpUBOM JIYyHHOH TEHM WIM MOJyTeHH Ha 3emie
U3MEHSITCS Malo. BOT OCHOBHBIE COOTHOLICHUS B
Capoce:

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

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

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

Wrak, gepe3 223 cuHoamueckux mecsma (18 mer 10-11
nueit) Jlyna mnpuaér B coemumHenwe ¢ CouHIEM
MpUMEPHO Ha 7,7 4aca MO3XKe; MPU STOM €€ pacCTOSHHE
OT y37a yMEHbIIMTCS (WM yBemuuuTcs, ecnu JlyHa
creBa oT y3nma) Ha 0,477°; pacctosiHME OT mepures
opOuTHl yMeHbIIUTCS Ha 2,824°. M3-3a HEOONBIIOTO
W3MCHCHUS  JBYX IIOCICJAHUX BEIHMYHH  MOMCHT
HACTYIUICHUS. CU3UTHU (HOBOJIYHUS WIIM TIOJNHOJYHHS)
Oyner OnmM30K K cpemHeMy (a OOBIYHO CH3HWTHS MOXKET
OTKJIOHATBCSL OT CpemHed Ha BenuuuHy 10 14 dacoB).
[ToaToMy 3aTMeHHE TIOYTH TMOBTOPHUTCS: GopMa KpUBOt
JYHHOH TeHW Ha 3eMJie IOYTH He W3MEHUTCS, IpaBia
cMectutcs Ha 7,7 * 15° = 115,6° x 3amany.

Uepesz 3 Capoca (19 756 nueit) m30bITOK B 1/3 cyTOK
CJIOKUTCSI IO TIENIOT0, U TeHb JIYHBI MPOOEIKUT CHOBA 11O
TeM Xe paiioHaMm 3emin, TpaBAa W3-3a yOAJICHHUS OT
y371a Ha 1,5° yxxe uyTh 10)kHee uiau ceBepuee. [la u nata
3aTMCHHS CMECTUTCS Ha MeCSIl IO BpeMEHaM roja, u3-3a
gero u cama (opMa KPHBOHN JBHXKCHHS TCHU IO 3eMiie
HAYHET IUTABHO MEHATHCA.

Bcero '"s»dpdextuBHas" 30Ha, B KOTOPOH MOTYT
TIPOUCXOJUTh COJTHEUHBIE 3aTMEHUS, COCTaBIsIeT 10 36°
OKOJIO JIyHHOTO Yy3ma, 3HauuT | Capoc MOXET
noBToputcst  36/0,476 = 75 pa3, Ha mene sta mudpa
MoxkeT MeHAThCs oT 70 10 80. [Tpwm dTOM MaThl 3aTMEHU#
cmectaTes Ha 700 - 800 mHeil mo jgaTam roga, TO €CTh
JIBA pasa MpoiayTcs Mo BceM BpeMeHaM roxaa! [Ipu atom
3atmMeHus omHoro Capoca yke HACTOJNBKO OymyT
OoTIMYaThes JpPYr OT Jpyra, 4ro "y3Hate' wuX 0e3
CHCIHMANEHOTO  HCCIEAOBaHUS OyIeT HEBO3MOXKHO!
Paccrosinne Jlynsl ot mepurest u3MeHuTcs Ha 2,824° *
75 = 211° (1) To ects B mobom Capoce o00s3aTeIbHO
OyAyT ¥ TOJIHBIE, M KOJIBIIEBEIC 3aTMeHus! B HEKoTOpOM
cMmeiciie Capoc momo0eH YeloBeKy: M3MEHEHHS 3a TOJ

Ha HEM TOYTH HE 3aMETHHI, Y3HaTb 3HAKOMOTO,
koToporo He Buzen 20 jet - mpobiema.

B kauecTtBe mpmMepa MOCMOTPUM TEHE3HWC 3aTMEHHUS 3
okTs0pss 2005 roma, dacTHBIe (a3bl KOTOPOTO OYyAyT
BHUJIHBI B eBporeiickoit yactu Poccun. IlepBoe 3aTmMeHue
atoro Capoca mpowusomio 23 wmtoHs 1248 roma (Bo
BpEMEHa MOHTOJILCKOro wura!) B BHIE YacTHOTO
3atmenus ¢ ¢aszoi 0,03 B Tuxom okeaHe Hemaneko OT
OeperoB AHTapKTHABL. 3aTMEHUE 3 OKTSAOPS HBIHELTHETO
roga Oyner yxke 43-um B 3ToM Capoce (Capoc -
MPOMEXKYTOK BpeMeHH B 6585,32 CyTOK, 1O UCTEUEHUIO
KOTOpPOT'O 3aTMEHHs MOBTOPAIOTCS). BoOT ero momHbIi
CIIHCOK:

1 23 Uwoub 1248 00:55 UYacTHoe (I0) 0.03
2 4 Vione 1266 08:25 UYactHoe (I0) 0.16
3 14 Vmons 1284 15:56 UYacTHoe (I0) 0.29
4 25 Vonms 1302 23:31 YacTHoe (I0) 0.42
5 5 ABr 1320 07:10 UYacTHoe (I0) 0.54
6 16 ABr 1338 14:54 YacTHoe (I0) 0.65
7 26 ABr 1356 22:43 UacTHoe (l0) 0.75
8 7 Cenr 1374 06:40 UactTHOe (I0) 0.83
9 17 Cenr 1392 14:44 YacTHoe (I0) 0.91
10 28 Cen 1410 22:54 YacTHoe (I0) 0.97
c

11 9 Oxr 1428 07:12 mnojsHOe K
12 20 Oxr 1446 15:38 TosHOoe (
13 30 OxT 1464 23:09 TlojsHoe (
14 11 Hosg 1482 07:46 TlomHoe (
15 21 Hosg 1500 16:27 TosHoe (
(
(
(
(

artensHOe! (I0)

16 3 Hex 1518 01:13 TIlosHOe
17 13 IOex 1536 09:58 IlosHoe
18 24 Jex 1554 18:44 TlojHoe
19 4 dAus 1573 03:28 TIlonHOe
20 25 suB 1591 12:09 K-IosnHoe (10)
21 4 deB 1609 20:44 K-IlonHoe (10)
22 16 dem 1627 05:14 K-IlomHoe (I0)
23 26 dem 1645 13:36 K-IlomHoe (I0)
24 9 Mapt 1663 21:50 K-IlonHoe (10)
25 20 Map 1681 05:54 K-IlonHoe (10)
26 31 Map 1699 14:50 K-IlonHoe (10)
27 11 Amp 1717 22:36 K-IlonHoe (10)
28 23 Amp 1735 06:13 K-IlonHoe (10)
29 3 Mam 1753 13:41 K-IojHoe (10)
30 14 Mam 1771 21:02 K-IlomHoe (I0)
31 25 Mam 1789 04:14 K-IlomHoe (I0)
32 6 VoHb 1807 11:21 K-IlosHoe (10)
33 16 Mion 1825 18:21 K-IlonHoe (10)
34 28 VioH 1843 01:19 K-IlonHoe (I0)
35 8 Mmone 1861 08:12 Kosbuesoe
36 19 Mwiomm 1879 15:05 Kosbuesoe
37 29 Vionm 1897 21:58 Kosbuesoe
38 11 ABr 1915 04:53 KoJsbuesoe
39 21 ABr 1933 11:50 KoJsbuesoe
40 1 Cent 1951 18:52 KoJsbueBoe
41 12 Cern 1969 01:59 Kosnbuesoe
42 23 Cen 1987 09:12 Kosbuesoe
43 3 OxT 2005 16:32 KoJsbuesoe
44 14 OxT 2023 23:59 Kosbuesoe
45 25 OxT 2041 07:34 KombueBoe
46 5 Hos 2059 14:15 Kosbuesoe
47 15 Hos 2077 22:05 Kosbuesoe
48 27 Hos 2095 05:59 Kosbuesoe
49 8 Iex 2113 13:59 Kosbuesoe
50 19 IOex 2131 22:02 KoJsbueroe
51 30 JOex 2149 06:06 KosbueBOe
52 10 fAuB 2168 14:12 KoJsbuLeBoe
53 20 AuB 2186 22:16 Kosbuesoe
54 2 den 2204 06:17 Kombuesoe
55 12 deB 2222 14:14 Kosbuesoe
56 23 deB 2240 22:04 Kosbuesoe
57 6 Mapt 2258 05:47 Kosnbuesoe
58 16 Map 2276 13:22 KosbLesoe
59 27 Map 2294 21:49 KoJsbuesoe
60 8 Amp 2312 05:06 KombleBoe
61 19 Anp 2330 12:14 KosmblueBoe
62 29 Anp 2348 19:13 KomblueBoe
63 11 Mam 2366 02:04 KomblueBoe
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64 21 Mam 2384 08:47 Kombuesoe (C)

65 1 Uwoup 2402 15:24 YactTHoe (C) 0.88
66 11 Uwoon 2420 21:56 UYactTHoe (C) 0.75
67 23 VoH 2438 04:24 UactHOe (C) 0.61
68 3 IMionmb 2456 10:50 YacTHoe (C) 0.46
69 14 Uwomn 2474 17:16 UYactHoe (C) 0.32
70 24 Vionm 2492 23:42 4YactHoe (C) 0.17
71 6 Apr 2510 06:11 UYacTrHoe(C) 0.03

Kak BUIHO, cepus UCHTPabHBIX 3aTMEHHU Hadanach
MOJIHBIM KacaTeNbHBIM 3aTMeHHEeM 9 OokxTsa0ps 1428
roma, ¢ 25 suBaps 1591 r. 3aTMeHHS cTanW TOJHO -
KOJNBIEBBIMH, a ¢ 8 wuiona 1861 - KOJBIEBBIMH.
3akonunTcs 3TOoT Capoc Toiabko B 2510 romy, 9acTHBIM
3aTMEHHEM C HHYTOXHO Mayiod (a3oif, BUAMMON B
I'pennanguu u  ceBepo-BocToke  Kananpl. Ha
MPUBOJUMON KapTe MOKA3aHbI TOJOCH [EHTPAIEHOU
JTUHUM 3aTMeHul aToro Capoca yepe3 3 nepuosa.

Koneuno, 18-neTHuil mepuoj MOBTOPSEMOCTH BpsI JU
UMEeT TMPAaKTHYCCKOE 3HAYEHHUE - CIIHUIIKOM OOIBIION

YTO B KaKoe BpeMs MPOU30MAET 3aTMEHHUE CIIEIYIOLIETO
IUKJIa, TIPOCTO TaK HE Mpenckaxems. CoBmajeHHe 1O
BpeMeHH 3aTtMeHH 4 Mas 1985 u 2004 ronoB - merno
cinydyaiiHoe. Tak 4ToO Monb30BaThbesl IUKIOM MeToHa B
JIPEBHOCTH TIPAKTHYECKH OBLIO CII0XKHO.

Emé onuH UuKI MOBTOPSIEMOCTH 3aTMEHUN - HWHEKC,
10571.95 nmeit (29 ner 6e3 20 nHeil). 3armeHus
MIPOUCXOJAT TOMEPEMEHHO TO Y BOCXOJAIIETO y3J]1a, TO Y
HUcXozsmero. 3a nBoitHol nHekc JlyHa otnansercs oT
y3na Ha 0.08°, Tak 4TO HMHEKC 3HAYMTEIBHO Oojee
" TONIT OXKUBY A" IUKII, qeM Capoc. Ho
3aKOHOMEPHOCTH B IOBTOPSIEMOCTH 3aTMCHHH IO
BPEMEHHM HET: MOXHO TOJNBKO YyKa3aThb Jary ¢
MTOTPENTHOCTHIO B 14 Yacos.

Takum obOpazom, kpome Capoca, IPYrux ITUKIOB, B
KOTOpPBIX OB BCEe JApyrume 3HAYEHUS TakK YHadHO
COBIIaZaN, HET. BpeMs oT BpeMeHH, U3-3a OTCTYILICHUS
JTyHHOTO y37a, oguH m3 CapocoB 3aKaHYMBAETCS; HO

25 Maly

/"—1"'“‘\ 23 np 1735

20 Mapr 1681

3TO mTepuoJ B KHU3HU denoBeka. M BcE xe MHe,
HalpuMep, YAAIOCh YBUAETh OJHO U TO K€ 3aTMEHHE
mBaxapl: 11 aBrycta 1999 roma s Habmroman
MOBTOpeHHE HaOmoaeHHoro 3atMeHus 31 wroms 1981
roga, a 31 wurons 2000 roma - MOBTOPEHHE TOTO XKe
3aTMeHHs B nukie MeToHa. Y IUBHTEIBHBIM 00pa3om
yIIaJIoCh YBUZIETH NMOBTOPEHHUE B nukie MetoHa (19 set)
nyHHOro 3atMmeHus 4-5 masg 1985 roga u 4-5 mas 2004
roga, 00a OCTaBUBIIME HEW3IJIAIMMBIC BIICUATIICHUS, B
OCHOBHOM, M3-32 HJI€AJIbHO SICHOM MOTOJIBI.

B 3axmrouenun 100aBif0, YTO MOJO00HOE HCCIIEIOBAHUE
m000ro 3aTMEHHSI B Capoce MOXHO IIPOBECTH C
nmomoIisio Moe nmporpamMmbel AK 4.06

YroMsHyTBIH LIUKIT Merona COJICPIKHAT 235
CHHOIMYECKHX MecsieB - 6939.6883 mus, sto 19 et ¢
TouHOCThI0 10 1 nmua. Ho 3a kaxaeii mukn Jlyna
yransercss OoT y3na Ha 7.569°, w TakuM oOpazom,
CYIIECTBOBATh 3TOT LHUKJI MOXeT He Ooinee 4-5 pas.
Pacctosnue ot mepures Jlynel usmensercs Ha 53°, Tak

emé A0 ero "KOHYMHBI" HAUMHAETCS  JPYTOH,
CIeIyIOIMI 3a JaHHBIM B OYEpPEAHOE HOBOJIYHHE WU
nojHoimyHue. MHOrma mpoumcxomsT 2 COJNHEYHBIX
3aTMEHHS B TEUCHHM MeECsLa, BCErJa YacTHBIE C
HeOonbpIION  (a3oil: mepBoe HW3 HHUX - BCeraa
ymupatomuii  Capoc,  ciaexyromee - TOJBKO
"HapomuBmmiAcsa". J{isi TyHHBIX 3aTMEHHH TO K€ camoe,
HO pedb OyAET UATH TOJIBKO O MOJYTEHEBBIX 3aTMEHUSIX
¢ HeOompmioW (a3ol, He 3ameTHOW rimasy. B Bume
IpHUMepa MOXKHO IPUBECTU MApy COJTHEUHBIX 3aTMEHHI
13 umrons u 11 aBrycra 2018 roma: mepBoe W3 HUX -
3axaH4yMBaronuiics Capoc, "uTb" KOTOPOMY OCTalIOCh
TOJIbKO 2 LUKNa; BTopoe - Moaonoil Capoc, Bcero 6-oe
3aTMEHUE B IIMKIIe, HadaBiemcs 18 urons 1928 rona.

AnekcaHdp Ky3Heuoe, 2. HuxHul Taeun
kuznezowaw@yandex.ru
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UccnepoBaHuna
HebecHbIX Ten

UccnepnosaHus nepuona
classical Cepheid RT Aur

(0606LeHHas cTaTbA)

ABSTRACT. B cTaTbe npuBeaeHbl nTorn
nccnegoBaHna nepwoga RT Aur 3a 93 roga. AsTopamwu
onpegeneHbl HOBbIE 3NIEMEHTbI U3MeHeHusl briecka RT Aur:
J.D.max = 2447890,265 + 3.7283116 « E

KEY WORDS: Star: classical Cepheid RT Aur.

B cTaTbe n3noxeHbl MTOrN nccnefoBaHUi USMeHeHUst
nepuona konebanwn Gnecka RT Aur 1985 - 2005 r.r. no
AaHHbIM BU3yanbHbIX HabMOAEHUI 1 N3MEePEHU Ha HeraTueax
Photocollection in Minsk (MPPLF). B paboTe ucnonb3oBanucb
Takke c mnobesHoro paspeliennss Butanus [NeTpoBuua
lopaHckoro (GAISh, Rossiya, Moskow) psig anox makcumymoB
RT Aur, nonyyeHHbli B XX Beke MHOrMMW acTpOHOMamu-
npodeccroHanamm.

B pabote npuHsinu yyactue nobutenu actpoHoOMUM
group "Betelgeuse" Mean M. Cepreit, Bnagumup B. LlykuH,
Attila Kosa-Kiss, Banepun [. [puropeHko, AHgpen HO.
MorocsiHuy, Anekcenm C. KocuHckuin, Hatanbs A. Hapkesuu,
BaneHtuHa . Tamenno, Bsiyecnaes T. Mamegos, Wropb B.
Knouko, Ivan S. Bryukhanov, KOpui B. Ctpurenbckuin, MeaH E.
Kywmap, Anekceir M. lavnH, PomaH A. paboBckuii, AHgpeit C.
CemeHtoTa, Uropb W. Bantok.

Ona  uvccnegoBaHWM — UCNOMb30BaHbl — ANIEMEHThI
n3meHeHusi brnecka RT Aur (General Catalogue of variable stars
(37):

J.D.max = 2442361.155 + 3.728115 « E

Hwxke npeactaBneHbl [ABa BbIGOPOYHbIX (HO He
nyywmx) rpacpuka nsmeHeHust bnecka 3sesabl, NONyYEHHbIX NPU
BM3yanbHbIX  HabnmogeHusax W npyu M3MEepeHusx  Ha
¢oTtoHeraTtmax (fig. 1, fig. 2).

vis fig. 1.
I RT Aur 3.728115
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B ¢ fig. 2.
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Tenepb npuBepem rpacgpuk O - C, Tabnuuy M BbIBOABI HaLLUX
nccnefoBaHuin, roe WCMoSib30BaHbl Takke AaHHbIe KapTOTeku
FANLL (fig. 3).

Mpu nccneposaHusix nepyvona RT Aur ucnonb3oBanocb 99 anox
MakCMMyMOB,  MOMyYEHHbIX W3  HabnogeHuid Hamu  ©
MHOCTPaHHbLIMK aBTOpPaMK.

" RT Aur

00 L

. .
-0
[ L 11
16942.3 33918.9 JD. 508935
padmk O - C paHHOM 3Be3dbl rOBOPUT O

CckaykoobpasHbIX M3MeHeHusX nepuoda 3Be3dbl. HemHoro
bonee paHHMe Hes3aBUCMMble HabnogeHWs  HEMeLKUX
aCTPOHOMOB NMOATBEPAMUIM HALUW NPEANONOXEHNS O TOM, YTO C
MOMeHTa oTKpbITUS RT Aur npoLunun 3 peskux ckaykoobpasHbIX
M3MEeHeHVs nepuogda, a Takke Kak Yy Hac Tak U y HeMeLKuX
acTpOHOMOB  HabntofatTcs  MHOrga  peskue  OTKIOHEHWUS
HabnogaeMbIXx MakCUMyMOB OT pacy€THbIX 3HayeHunn O-C. 3To
BO3MOXHO FOBOPUT O TOM YTO B 3Be3[e MPOUCXOAAT Kakune-To
HEOpPAMHaPHbIE XUMUYECKME WUnK (pU3NYEecKMe MPOLECCHI, YTO
KpaviHe pefKo Ans 3B€3[ TaKoro Tuna nepemMeHHOCTH.

M3 wmaccuBa Habniopenui RT  Aur B group
"Betelgeuse" 1985 - 2005 r.r. ¢ y4étom makcumymoB RT Aur 13
kaptotekn FAWLL onpepeneHbl HOBble 3MEeMEHTbl U3MEHEHUS
6necka RT Aur:

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

rae M - m = 0.3 p. Huke npeacrtaBneHbl ABa rpaduka
n3MeHeHnss Gnecka 3Be3fbl, MOMYYEHHbIX MPY BU3yanbHbIX
HabntopeHunsx (fig. 4 - Bce HabnoaeHust 1985 - 2005 r.r;

fig. 5 - HabniogeHuss 2005 ropa, BbINOMHEHHblE AHApeem
CewmeHntoTon (KaszaxctaH) n Urope bantokom (Benapyces).

vis a.85 — - fig. 4.
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vis fig. 5.
L 3.728312
L ) ¥ RT Aur 2005
F 3
PLE J
5.0 1 * oo A. Semenyuta
[ . BN x . .
[ . LY . |. Balyuk
5.5 L' .
e e torty o ‘e
F e 0‘0 L4 0 °‘o L4
[ oo ALY
6.0 | . .
: 1 1 1 1 1 1 1 1 1 1 L L L L
-0.5 0.0 0.5 1.0 Phase

Bnarogapum 3a nomowb B pabote Burtanus
MetpoBnya [opaHckoro, Hwukonas Hukonaesuua Camycs,
BaneHTtuHa puropbeBuya KapeTHukoBa n nepeBogyunka TaHwo
MyseBuny.

Anekcen C. KocuHckuinn, BaneHtnHa I'. Tamenno,
UBaH E. Kywmap, Ivan S. Bryukhanov,
AHppen C. CemeHioTa, Uropb WU. Bantok

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.
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Paccka3sbl o
co3Be3ausx

3Be3abl BeceHHero Heba

Bom u cusitom Hao Hamu céemuna eecennezo neba —
Tonybosamasn Cnuxa, sumapnvlii Apkmyp...
Cupuyc ckpwincs. Ha 3anade — Kacmop, Kanenna.
3umnue 36e30b1 yxooam - HO cHoBa 830uU0ym!

Ha, samo npasda — 3umoil 6vLau ApUe co36e30bsl.
Cemb Apuatiuux ceéemusi cosepulani no Hedy ceoul nyma.
Ho u cetiuac mne nuckonvko ne menvuie

Xouemces ecmams y OKHA U Ha Hebo B632TISIHYMb.

(13 paHHero TBopuecTBa aBTopa — 14-15 ner)

X (,f

A%

g |
o

Cossesaue JIbBa B 3Be310H0M atiace Sxa esemns

CepeguHa anpensi. Okono 22-23 yacoB. /IMeHHO aToT
MOMEHT, MO Tpaguuuu, paccMaTpuBaeTCs Kak 3TarnoHHbIA And
HabniogeHuss  co3Be3auii, KOTOpble MPUHSATO  Ha3biBaTb
BECEeHHUMU. Ho CTouT 3aMeTuTb, YTO 3TO BCE-TaKU YCIOBHbI
MOMeHT. Ty e KapTMHY MOXHO Habnopgatb 1 JonNrMmu
3UMHUMK HOYaMK (BO BTOPOWN MOMOBUHE HOUM), U B KOHLIE BECHbI
N Hayane neta (paHHUM Be4vepom). Ho peyb mgeT MmeHHo 06
3TOW KapTWHE — C Y4EeTOM MOoroXeHus co3Be3aus JlbBa BONnsu
HebGecHOro MepuamaHa, Haj TOYKON tora. A ecnu YyTb CMSITYUTb
YCroBUSI 1 B35iTb 32 OCHOBY OHOBPEMEHHYIO BUAUMOCTL J1bBa,
[eBbl 1 Bononaca Kk KOHLYy acTpoOHOMMWYecKMx cymepek (korga
He BMAOHbI camble crnabble 3B8e3/bl) Y BOCTOYHOIO UM 3anagHoro
ropusoHTa - TO BpeMsi HabrnaeHUst BECEHHUX CO3BE3AuiA
oxBaTuUT elle 6Oonee [JONMMA NPOMEXYTOK BPEMEHU — C
cepeauHbl Hosibpst Ao cepeauHbl utonsi. (OroBoprtocb, 4TO
nmeeTcs B Buay wmpota Mocksbl).

Wtak, BeceHHue 3Be3fbl... Kakue oHn?

Mpexge Bcero — nocne eepuyeckoro 3penuiia
3UMHUX CO3BE3QUIA Bac MOpasvT TEMHOTa BeceHHero Heba.
Apkvx 3Be34 U 3aMeTHbIX CO3BEe3AU/A Ha HeM 3Ha4yuTenbHO
MeHblle. Ecnu 3vmoi toxHyl0 4YacTb Heba ykpawanu cemb
sApYannx 3Besa, To cenvac ux BCero Tpu.

...l'maBHoe ¥n Haubonee npumeTHOe co3Be3ane
BeceHHero Heba — JleB. OHO HaxoaUTCs K BOCTOKY OT CO3Be3aust
BnunsHeuoB u k tory oT BonbLio Measeauubl (4ToObl HalTu ero,
BeaMTe CBOW B3rMsg OT «AHuWwa» KoBwa B CTOPOHY,
npoTUBONONoXHYto MonsipHon 3Be3ae),

dopma 3TOro C€O3BE3AUSI HE OCTaBMSIET HUKAKUX
COMHEHWIN B BEPHOCTM €ro HasBaHus. SIBCTBEHHO BUAEH B HeN
CUMyaT nexallero uaps 3Bepen ¢ ropao nogHsiTon ronosoi. No
Tpaguumn, cuutaetcsl, 4To 3To neB, ybutbii [epaknom npu
COBepLUeHnM OfHOro u3 noasuroB. Ho Takas TpakToBKa
Ha3BaHWsl, Kak U NOYTU BCE MUGOMOrMYECKUE OOBSCHEHMS,
BTOPUYHA.

a lNlbBa — Peryn, O1a 6enas 3Be3ga ceetut B 140 pas
apye ComnHua n B 6 pa3s spye Cupuyca. Ho us-3a Toro, 4to
HaxoguTcs oH B 10 pa3 ganblwe sp4yanwen 3se3gbl Hallero
Heba, T0 u 6rneck ero — Bcero nmwb 1M,3. Tem He MeHee,
Peryny ynanocb nonactb B ABauaTKy sipyanimx 3se3q Heba,
3aHsIB TaM, OfjHaKo, NocnegHee MecTo.

Y Peryna vmeloTcsl ABa CryTHMKA, OYEHb HEMOXOXUX
KaK Ha CBOEro sipKOro KOMMaHbOHa, Tak U Apyr Ha apyra. OfgHa
M3 HuX, 3Besfodka 7 ",6 — OYeHb MOXOXa MO CBOWUM
xapaktepuctukam Ha ConHue. [pyras, yew 6neck oueHvBaeTcs
B 13" — Benbli KapnuK. ..

Tpy coBepLUEeHHO pasHbiXx cBeTuna. Yto cBeno ux
BMecCTe?..

MHTepecHo 0COGEHHOCTBLIO 3TONM 3BE3dbl SBMSIETCS
ee pacnonoXeHne MOYTU TOYHO Ha JIMHUM  SKIUMATUKK.
BcnepcTtere aTOro MHoOrga MoOXHO HabnoaaTb Cepum MOKPbITUI
Peryna JlyHon.

Kpome TOro — Perym wuvHTepeceH ele #u
NPOVNCXOXAEeHWEM CBOEro HasBaHus. B nepeBoge ¢ natuHckoro
OHO oO3HavyaeT «LlapcTBeHHbIN» (OT «perymioc» - Lapek).

Kazanocb 6bl, 3TO HanmpsMyl CBS3aHO C CO3Be3aMeM, B
KOTOPOM HaxoAuTCcs aTa 3Be3fa: Bedb NeB — Lapb 3Bepen.
Hepapom e oHa pacnonoxeHa Ha MecTe cepAaua rMraHTCcKoro
3Beps! Ho Ha gene Bce MHTepecHee.

HayHeM ¢ TOro, 4To Ha3BaHWSA C MOXOXUM CMbICIIOM
eCTb B Apyrux sisblkax. «LlapcTBeHHOM» 3Ty 3BE3aYy Benuyanu u
B apabckom mupe. Hanpumep, BupyHn HasbiBan ee «Manukuny» —
4YTO TOXe 3HaunT «LlapcTBeHHas». TOT Xe CMbICIT MMeeT K
rpeveckoe HasBaHue «Bacunuckocy», KOTOpbIM €elle paHblue
nmeHoBan Peryn Knasgui lMtonemen. 310 Ha3BaHue 3Be3fpbl
ABHO [pEeBHEEe WMEHOBaHWS €ee Mo MeCTy B CO3Be3auu
«Cepauem JbBay.

W, HakoHel, VMMeHHO OT Ha3BaHWA 3Be3abl Peryn, kak
cyMTaloT dunonory, NPou3oLLNO CroBO «perynmposaTtb»! 310
yKa3blBaeT Ha 0cobylo ee BaXHOCTb AN ApeBHMX. CuuTaeTcs,
yTto Peryn Obln OQHWM M3 YeTbIpeX «LapCTBEHHbIX CTPaXen»
Heba. OTo Obinu 3Be3dbl, KOTOpble Ha 3ape YeroBe4vecKow
nctopum o0bo3Havanu 4Yetbipe BaXHbIX TOYKM BMAMMOTO NyTW
ConHua: TO4Ky BeceHHero paBHopeHcTBusA (AnbaebapaH),
TOYKy neTHero conHuectosHna (Peryn), TOYKy OCEHHero
paBHoAeHCTBMSA (AHTapec), M TOYKY 3UMHEro COSHLUECTOSHUSA
(PomanbrayT). «LlapcTBeHHble 3Be3dbl» Aenunu SKNUNTUKY, a
3HaAuYUT, W rof, Ha YeTblpe paBHbIX OTpeska. VIMEHHO MO HUM
Benu cyeT BpemeHaMm roga. A 3Ha4WT, MOXHO Cka3aTb, YTO OHU
«perynupoBanu» Becb X0 3emnefernbyeckux pabort... bbino
3TO OKOmMo 5 ThicsAY neT Hasad. KoHeyHo, 3a npoluejllee Bpems
M3-3a npeueccum TOYKM PaBHOOEHCTBUA M COSHLECTOSIHWN
YLWINW Aaneko OT 3TUX 3Be3d. Tenepb BOMM3M TOYKM NETHEro
COSHLIECTOSIHMS  HaxoguTcs ckopee AnbaebapaH, oceHHee
paBHogeHcTBMe npeaBelyaeT Peryn, 3uMHee COMHLECTOsiHWE —
AHTapec, a BOMM3NM BeceHHero paBHogeHcTBus ConHue
noaxoamt Kk PomanbrayTty. Becb xe UMK npeueccun paseH
25800 rogam, Tak 4YTO BO3BpalLEHUS TOYEK SKIUMTUKM K
MCXOAHBIM MecTaM XaaTb eLle O4eHb JONro...

3anagHee (T. e. npaBee) JlbBa HaxoguTcsa co3sesane
Pak. WsobpaxaeT o0HO, cornacHo MwudornorMu, paka,
yKycuBliero [epakna BO Bpems ero cpaxeHuss ¢ [uapon
(koTopasi ToXe HaxoAauTcs Henopaneky). B aTom Hespkom
30[MaKkanbHOM CO3BE3AUM HaxoOWTCsl KpacuBoe 3Be3fjHoe
ckonneHne Acnu (M44). 3Be3gHas «KOpMyLLKa» pacrnonoxeHa
mMexay AByMs 3Besgoukamu - «OcnsiTamMmu» M BUAHA NPOCTbIM
rna3oMm Kak TYMaHHOE MSATHBbILLIKO.

Paccesnnoe 3Be3nnoe cxormenue SAcimu (M44)
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Ho M™bl [OOmKHbI nepeviTn K APYrUM  3amMeTHbIM
BeceHHNM co3se3amsam. Huxe n nesee JlbBa, cusieT co3sesame
[eBbl, N0 chopme Moxoxee Ha HenpaBuIbHbIA poMb. [MaBHas
3Besaa aToro cossesams — Cnvka — umeet 6reck 1™,2, Tak 4To
OHa Heckonbko sipye Peryna. 3To HECMOTpS Ha TO, YTO OHa
bonee 4yem BABoe panbwe Peryna — go Hee noytn 190
cBetoBbix neT. A Hawe ConHue Cnwuka npeBOCXOAUT MO
ceeTumoctn B 600 pa3! 370 ropsyas 6eno-ronybasi 3se3na-
rvranT. Kpome Toro, Cnmka — cnekTpanbHo-ABOWHasA 3Be3aa.

MpoucxoxpgeHne  Has3BaHus  cosse3gns  [leBbl
[OBOMbHO HesicHo. [axe Mudponornyeckne obbSICHEHWUS ero
npoTMBopeYmBbl. 10 OOHMM UCTOYHMKAM — 3TO rpedveckas
Gorvis npaeabl [uks, no Agpyrum — 6GorvHs nnogopoaus
Llepepa. Cyas no Tomy, 4TO HasBaHuwe 3Be3gbl Cnuvku B
rnepeBofie 03HAYaeT «KOMNOC», U Ha pUcyHkax co3se3ausa [esa
OEeNCTBUTENBHO AepKana B pykax Kornoc Ui faxe Lerblid CHOrM,
BTOpPOE 0OBACHEHUE NPUXMIOCH GorbLue.

Camas n3BecTHas [ocTonprMeyaTenbHOCTb
co3Be3auss [leBbl — ckonneHnve ranaktuk. OHO  [AOCTYMHO
KPYMHbIM MHCTPYMEHTaM, HO, HanpuMep, 3HaMeHWTas ranakTuka
M 87, n3BecTHas kak paguvoranaktvka [eBa A, BugHa yxe B
Hebonbwwue (auametp 50-60 MM.) MHCTpymeHThl. Ee Gneck —
8" 7.

Panmnoranaktuxa [leBa A (M87)

TpeTbto ApKyto 3BE3AY BEeCEHHEro Heba MOXHO HaWTw,
NPOJOIKMB MO CRerka U30rHYTON KPMBOW NMUHUIO PYYKU KOBLUA
Bonbluo Megseanupbl. 3To — opaHXeBbIi APKTYp M3 CO3BE3AUS
Bononaca, noxoxero no o4yeptaHusM Ha napawioT (6onee
yAA4YHOrO CpaBHEHUsI HE BUXY). Mi306paxaeT OHO, ecrnv BepUTb
Mudam, Apkaga, cbiHa KannucTo, npeBpalueHHon B bonbLuyto
MepBeguuy. ApkTyp e, cyAs No BCeMy, MOMy4usn UMs Mo
cBOeMy MecTy Ha HeGe. B nepeBoge ero HasBaHue o3Hayaet
«CTpax meaBeauLbli».JTo 3Be3fa HyNeBon BEMUYMHBI, LWecTas
B Crucke sipyaiilumnx 3Be3g Heba. Ero opaHxeBas okpacka nerko
6pocaeTcsa B rnasa gaxe HauvHawwemy HabniogaTtento. OH B
26 pa3 6onbwe no gnametpy, Yyem ConHue. Hac pasgensiot
okono 36 cBeTOBbIX eT.

Ewe ApkTyp npuvmedaTeneH CBOMM OFPOMHbIM
cobCTBEHHbIM [BWKEHMeM Ha Hebe. PacctosiHne, paBHoOe
nonepeyYHUKy NyHHOro Aucka, aTa 3Besfa MpoxXoauT MpPUMEpPHO
3a 800 net. Kasanocb Obl, 3T0O HEMHOro, Ho ecnu Obl Bce
3Be3[bl [ABWranncb C TakOW CKOPOCTbIO, Urypbl CO3BE3AWN
3aMETHO MEHSINNCb Obl yXxe B TeYeHMe HECKOIbKUX CTONETUN.

OcTanbHble CO3BE31si BECEHHErO Heba He OTMEYEHbI
CTONb APKMMKU 3Be3faMu. S nepeuncnio ux, pasgenve Ha aBe
rpynnbl — «cTapble» U «HoBble». K nepBbiM oTHOCATCS Becsl,
BopoH, Yawa n Bonockl BepoHuku. Ko BTOpbIM — Manbin Jles,
CekctaHT u [loHume [lcbl. WX, Kak un HekoTopble Apyrue
co3Be3aus, nomecTun Ha Hebo B 17 B. MONbCKWI acTPOHOM AH
FeBenun. Bce oHK kpariHe HenpumeTHbI. Jlnwb B MoH4Ymx MNcax
3aMeTHa CKpOMHas O — 3Be3fa TpeTbeln BEMUYUHbBI Nog, PYy4KOn
koBwa bonbwov Measeauubl. Ho o6 aToi 3Be3goyke cTouT
pacckasaTb nonoapobHee.

Tak nonyuunocb, 4YTO [ABa Ha3BaHWMA Ha KapTe
BeceHHero Heba cBsi3aHbl He ¢ MUAOMOrMYECKUMU, @ C BMOMHe
pearnbHbIMY UCTOPUYECKUMYU NEPCOHAKAMMU.

MepBoe 13 HKMX — 3TO co3Be3ame Bonockl BepoHuku.
HaBepHoe, Hemb3sa TOYHO cCKas3aTb, MPOUCXOAUNMA 1K
onvcbiBaemble  coObITUSA B AENCTBUTEMBHOCTM, HO  UX
AencTBylowme nuua — ervneTckuid uapb Mronement OsepreT (lII
B. 4O H. 3.) n ero xeHa BepoHuka (BepeHuka) — xunun B
peanbHocT. OgHaxabl, AOXUAASCH YLIeALWEro Ha BOMHY MyXxa,
Lapuua npuHecna B XepTBy 60oram CBOW POCKOLUHblE ANUHHbIE

Bonocbl. OnevaneHHOMy Lapilo  NPUABOPHBIA  aCTPOHOM
06bsBUN, YTO XepTBa NpUHsiTa 6oramMmm 1 Bo3HeceHa Ha Hebo....

M

TamakTuka «Combpepo» (M104) u3 co3esnust [leBbt

BTopoe HasBaHMe — 3TO UMS TOWM CaMOW CKPOMHOM
anbdbl MoH4Mx McoB. OHa HocuT ropgoe HaseaHue «Ceppue
Kapna»! NmeeTcs B BuAy aHrmUCKMn MOHapX, npaBAa... He
COBCEM TMOHSTHO, KaKoOW MMEHHO, W TakkKe HEMOHHATHO, KTO
SIBNSIETCA aBTOPOM 3TOro Haseauusi! B kHure . KO. 3urens
«CokpoBuia 3Be3gHoro Heba» roBoputcsl O TOM, YTO Tak
HasBan 3Be3gy Pnemctug B 4vecTb kopons Kapma Il. 1O. A.
KapneHko B kHure «HasBaHusa 3Be3gHoro Heba» yTBepxaaer,
4YTO aBTOp Ha3BaHus — lannewn! N HakoHeu, MHe NpUXoAMNOChb
rae-To unTaTthb, YTO B Ka4ecTBe «NpoToTMnax BbicTynan He Kapn
Il, a Kapn I... Ho, kak 6bl TO HM ObINO, B «MOHapLUEM TUTYyne»
3TOW 3BE3/1bl COMHEBATLCS HE NMPUXOOUTCS.

CTtpaHHbl cyabbbl 3emMHbIx Bnactutenen! B pacckase
0 3UMHUX CO3BE3aMsAX S YNOMUHana o NpeasioXXeHUn NbCTeLoB
noMecTuTb Ha 3Be3aHoe Hebo HanoneoHa BoHanapta. 3pech
K€ MMeHa npaBuTENen MNpsiIMO WM KOCBEHHO, HO BCE Xe
ocTanucb Ha kapTe 3Be3gHOro Heba, MMest Ha TO JOBOIbHO-
TakM COMHUTENbHbIE OCHOBaHUS. ByayT nu 3TM NaMsiTHUKK
CTOJIb X€ OONTOBEYHbI, KaK erMneTckue nupamuabl U HapoaHble
cka3aHus? [pocyllecTByeT N «KOPOHOBaAHHOE» Ha3BaHWe
Cepgue Kapna Tak e gonro, kak «uapckoe» ums Peryn? U
BoobLe, He 3abyayTcs N BCKOpe MMeHa 3Be3[ W CO3BE3aui,
OKOHYaTenbHO YCTYNMB MECTO HOMepaMm B KaTtarorax?

Ha atn Bonpocbl noka HeT oTBeTa. Ho MHe xoyeTcs
BEPUTb, YTO B cepAauax nojen Bcerga byaeT Xutb BOCXMLLEHWE
npekpacHbIM 3penuiiem 3Be3gHoro Heba, HeB3upasi Ha TO, Kak
Has3bIBaKOTCS €ro OTAErbHbIE OOBEKTDI.

‘r’; Age=> 0%

<5

Anwryn

Kapta BeceHHUX co3Be3uii

UpuHa lNo30HsIKoea, 2. Psi3aHb,
irina-vega@mail.ru

Jlobumenbs  acmpoHoMuUU,  YIleH
pogheCccuoHarbHbIX STUMEPamopos.

Poccutickoeo  coro3a

U3obpaxeHus obbekmos u3 StarryNightBackyard 3.1
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3aragku
BceneHHom

3aragku MapCHAHCKOM apXeoJ10ruu

«/Tuyo na Mapce» cmano 0na Hac ypokom, u boiee mvl He 6yoem
mpamumas epema u 0enbv2U HA NOOOOHbIE 2TTYNOCHUY.

Hay4Hslit pyKoBOJHTEIb IIPOrpaMM I10 HCCIIEI0BaHII0 Mapca JOKTop
Jxum 'apBun

MapcuaHckasi MOBEPXHOCTb IIOJHA HEOXHIAHHOCTEH.
Orto m3o0paxkeHue paiioHa B obmactu CuIoHHS OBLIO
noixydyeHo ammaparoM «Bukunr-1» B 1976 romy. Ha
HEM OTYETJIMBO BHIHO JIETEH/IAPHOE (JTHIION.

CHUMOK cTall HeoObldaiiHo momyisipeH. HecMotps Ha
MHEHHE  Y4YeHBIX, 4YTO  (JIMIO»  SBIIETCI B
JIECTBUTEIIBHOCTH E€CTECTBEHHBIM 00pa3oBaHMEM Ha
MOBEpPXHOCTH  Mapca  wWrpod cBera W TEHH,
MHOTOYHCIICHHBIE Y(OJIOTH HEMEIJICHHO IPOHUKIHNCH
YBEPEHHOCTBIO B HCKYCCTBEHHOM IIPOHCXOXKACHHU
JAHHOTO OOBeKTa. VM mMoOHecnn CBOIO HOBYIO Bepy B
MaccChl.

Ha TeMy «CHIOHHAICKOTO JIukay MUCAJINCh
danTactuueckue poMaHbl. YQOIOTH PpacCUUTHIBAIH
OecunclieHHBIE YIJIBI MEXIY «HAWJCHHBIMH» TYyT >Xe
HEMoJaNeKy  «IHpaMuIaMH» W «pa3BaJMHAMN»
TIceBJIOMapCHaHCKuX roceneHuil. COTHH KHUT M TBHICSYU
crarei ObIIM TOCBsIIEHB! «JIMKy», U OnMaromaps CTOib
MOIIHOM MIpOTIaraHAMCTCKON KaMITaHUH 0
«MapcuanckoM Jluke» <«GHamm» Jaxe Te JIIOIMY,
KOTOpBIE BOOOIIE HUUETO He 3HaIu 0 Mapce.

Bnopouem, »53ta HOBas Bemukas  MapcuaHnckas
Muctupukanust (eme Oonee  MacIITAOHBIM — OBLI
MaccoBbIii camM000MaH ¢ OOHapyxeHHeM Ha Mapce
«KaHaJIOB») Obl1a 0(opMIleHa BeChbMa MPaBIOMOI00HO.
K npumepy, Ha psge ¢ororpaduii «immo» ObLIO
BBIJICJICHO M3 OKPYXKalOLIEro XaoTHYECKOro Ieif3axka u
Onmarozapst 3TOMY CTajJO BBINVISLAETH IS MaccoBOTO
NOTpeOuTENs Topasno yoerurensHee.

Hanumics SHTY3HACTHI, KaKUM-TO obpazom
pasmIAeBIINe JaXe Clie3y B OJHOM U3 «TJIa3y <JIHLa».
BrBong w3 3TOi TpycTHOI KapTWHBI OBIT CHAENaH
CIIEAYIOMMI: MapCHaHCKas [IUBUIIN3ANNS, TIOHUMas, ITO
norubaer, MOCIECIHUM YCHIIHEM, COOpaB BCEX CBOUX
ele JeprKallixcs Ha HOTax MapCHaH, OTIPaBHJIA HX C

TaYKaMH W JIOTIATaMH BO3ABUTHYTH MOHYMEHT [ops m
Ilewamm...

«Mapc T'moban Cepseitopy», mponeras Hajy CumoHuen,
chenan BOT 3TOT CHUMOK. 3HAMEHHTas MapcHaHCKas
ropa, u3BectHas Kak «J/Iumo Ha Mapcey», BBIIISAUT Ha
HEM BIIOJIHE €CTECTBEHHBIM 00pa30BaHUEM.

Joctanock W MpPOYMM MapCHAHCKUM MHPaKaM.
Bort paiion, pacnonoxennsiii Bomu3u «JIuna». Tak ero
npeAcTaBism cebde yhoaoru.

Bort kapta sTOorO paifoHa ¢ 0003HauYCHHEM HEKOTOPHIX
00BEKTOB, NMPOUCXOXKIECHHE KOTOPBIX MPEACTABIAIOCH
SHTY3UAaCTaMH UCKYCCTBEHHBIM.

=4

The “Chifi=~

_,Tl'm “City Squarns”

ol

The "I'I;-:Iu:'

[

[MoapoGHbIe H300paKEeHUs ITOTO paiioHa JAl0T TOYHOE
MpeACTaBiIeHHEe O TOM YTO K€ HaXOIUTCS Ha
MapCHaHCKOW MOBEPXHOCTH. Heckompko MoApOOHBIX
BHUJIOB OKpecTHOcTeH «JInumay.
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«IM Ilupamunay.

Crenyromiee oouee noJpoOHoe n3o0paxeHne
MOKa3bIBacT OAHY U3 mupamup obmactu «lopoma» 2,4
kM Ha 2,4 kM. Paspemenue cocraBiser 2,5 meTpa Ha
MUKCENb. BUIHBI BBIBETPHUBHIMECS XOJMBI U psibas
MMOBEPXHOCTh, YTO TOBOPUT 00 3PO3HU MOBEPXHOCTHBIX
oOpa3zoBanmii. MapcuaHckas nrpamua, HaOIrogaeMas
Ha UW300pakeHWH, Ha KMCKYCCTBEHHOE COOPYKEHHE
MOX0a BechMa cliabo.

Pa3 yx peus 3amna BbIIE O «TOPOAAX», TO BCIIOMHUM
eme 06 OHOM ITOJOOHOM MapCHAHCKOM IICEBIIOIOpOJE.
Paiton Mapca, noka3aHHbII Ha CIEOYIOLIUMX CHUMKaXx,
MOJYYEHHBIX KOCMHYECKUM araparoM «Mapc ['moban
Cepgeiiop», HazBaH «I'opox NuxoB» (Inca City). 'opoxn
WHKOB  siBIsieTCS  YacThiO  OOJBIIOTO  KPYIJIOTO
00pa3zoBaHKs JUaMeTpoM 86 KM, YTO XOpOIIO BUIHO Ha
CIIEIYIOILEM CHUMKE.

B npaBoii nonoBuHe W300paKeHUs] BUICH HEOOBIYHBIN
psn  TPSIMOYrONBHBIX TOPHBIX XpPeOTOB, BIEPBBIC

OOHapY)KEHHBIH Ha CHUMKaX,
«Mapunrepom-9» B 1972 roxy.

TIOJTYUYCHHBIX

HmuHa rTpebHs - oOkomo 5
CyLIECTBYIOT [BE TEOPHH O IMPOHUCXOXKICHHH ITUX
CTPYKTYyp: HepBast MPENOoNaraeT, 4To 3T0 OKaMEHEBIIIHE
mecyaHble [IOHBI, BTOpas - 4YTO TakuM o00pa3om

KHJIOMETPOB.

pacIulaBlICHHBIE TOPHBIE MOPOJBI POCAYUBAINCH Yepe3
TPEIIMHBI B MOBEPXHOCTH M 3acThiBai. O0aacTh ObLia
HazBaHa "'oponom MHKOB" 3a cXOACTBO ¢ KAMEHHBIMHU
CTeHaMH{,  BO3BEJCHHBIMM  OTOH  IIMBWJIM3ALUEH.
Koopaunats! yyactka: 82°S mwmpora, 67°W noarora.

[ToMuMoO TOpOIOB TFOOUTENN MaPCHAHCKOW apXeOoJIOTHU
MOTYT OOHapyXuTh Ha Mapce pazHOOOpa3HbIe
«TanncTBennsle [Incemena». Bot mpumMep «pHcyHKay,
Ha KOTOPOM MapcHaHe y4aTcsl IIHCaTh.

BriBOA, KOTOpBIM MOXHO CHAEIaTb W3 PacCMOTPEHHS
mpoOIeM MapCHAHCKON apXEeOoJIOTHH, HEYTCHINTEICH:
3TOH «HayKe» B HACTOAIIEE BPEMs HE XBAaTAaET TJIaBHOTO
- MaTepuaa Uil U3y4eHusl.

Bnpouem, pa3odapoBbIBaThCs B OTCYTCTBHU Ha Mapce
rOpoJI0B HE CTOUT: roposa Ha Mapce - neno Oynymiero!

Cepeel Xoxnos, 2. Mockea

greenbear@rambler.ru
nobumens acmpoHoMuU, rnpusep)xeHey 3acesieHus Mapca 8
bnuxatiwem 6yoywem
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nooéuTtenen actpoHoMuun

TexHonornu gns

Bce o CI'IymHUKOGOLVI Hasuecauuu

Kakve TOnbko HOBLUECTBA He MPUHOCWT MNporpecc B
nobuTenbCKyld acTpoOHOMUIO. Tak C MOSIBNEHNEM COXHbIX
aBTOMaTW3MPOBAHHbLIX  TENecKkonoB, nepej  acTPOHOMOM-
nobutenem BcTan BONpoc o TOM, kakuMm ob6pa3om onpeaenvTb
KoopauHaTbl MecTa HabnogeHus [Ans  HaCTPOWKM  CBOEero
Teneckona. W TyT Ha nomollb K Hemy npuxoaut CnyTHWKoBast
HaBuraumoHHasa cuctema. OHa nossonuT Bam onpepenvTb
CBOE MeCTO MOorioXeHue ¢ TovHocTbio oT 1 go 20 meTpoB (B
3aBMCMMOCTM OT Kracca Ballero Hasuratopa). Tako TOYHOCTH
Onsi NtobuTenbCcKon acTPOHOMMU BMOMHE AOCTaTOYHO. A Kpome
TOro Tenepb OnpefeneHne KoopauHaT 3almMeT He Gonee 5
MUHYT.

3anyck nepBoro amepuKaHCKOro HaBUraLMOHHOIO
cnyTHuka cuctembl NAVSTAR 6bin nponssegeH B 1978 1., B TO
Bpemsi kak poccuiickast cuctema [JIOHACC (M1O6anbHas
HABwWraunoHHas CnyTHuKOBast Cuctema) Havyana
dopmmpoBaTbCsa C 3anycka Tpex cnyTHukoB B 1982 r. K atomy
BpEMeHN Ha opbutax Bokpyr 3emnu Bpawanocb yxe 6
aMepUKaHCKUX CMYTHWKOB. VIMEHHO C UX NOMOLLbIO Obinn
nosyyYeHbl Nepsble BnevatnsawoLwme pesynbTaTbl reoae3nyecknx
namepeHun ¢ npumeHeHnem GPS (Global Position System —
mobanbHas cuctema nos3vumMoHMpoBaHusl). B 1982r. B Macca-
yyceTcoMm WHCTMTYTe TexHonorui (CLUA) Gbina obpasoBaHa
uccnegoBaTtenbckass  rpynna  nog  pykosoactBom Y.
KyHcenmaHa, B koTopyto Bxogunu W. bok, P. Kunr, . KonnuHas,
A. Jleik v gp. OTa rpynna npoBena WCMbITaHUS MpoTOTUMA
npuemHuka Macrometer. [lpy cTaTM4ecknx U3MepeHUsIX
6a30BbIX NUHWIA B CeaHcax, ANMUBLUUXCSH MO HECKOMbKO 4Yacos,
ObINM  NOMyYeHbl OTHOCWTENbHbIE OWKNBKN (OTHOCUTENbHAsN
owmnbka — OTHOLLEHNE aBGCONTHOW, UMK PaKTUYECKOW OLLMGKM
K U3MepeHHoN Benu4yuHe), paBHble (1-2)10 ® MosgHee A. Meitk
HanuweT B CBOEWN KHure: «3TO ObINO LUOKMpYHOLEE OTKPbITUE.
BHesanHo nosiBuNace usaMepuTenbHasi cuctema, cnocobHas
NpeB30MTM TOYHOCTb TPaAMLMOHHBIX MEPBOKNACCHLIX reope-
3MYECKUX CETENY.

OcTtaHoBUMCS Ha reofe3nyecknx ceTsix. Bce kapTbl
W nnaHbl COCTaBfieHbl Ha OCHOBE CeTel reoAe3nyeckux
MYHKTOB, MiaHOBOE (MO KOOpAMHATaM) U BbICOTHOE MONOXeHWe
KOTOPOW oOnpederneHHo B eduvHoW cucteme. Hanpumep, B
Poccun nnaHoBasi ceTb GepeT cBOe Hayano OT LEHTpa
rnaeHoro 3ana [ynkoBckon obcepBaTopuu, a BbicoTHas ot 0
KpoHwTaarckoro cyTwtoka. CeTu CTpoATCS MO NpUHUMMY OT
BonbLUero kK MeHbLUEMY T.e BHayare Ha GonblLUoi TeppuTopUm
co3faeTca peaKast ceTb MyHKTOB C O4EHb BbICOKOW TOYHOCTbIO (|
Krmacc), a 3aTem CeTb MOCTENEeHHO CrylaeTcs pasnuyHbIMU
crnocobamu Bce MeHee TouHbIMU nyHkTamu (1, IIl, 1V knaccel n
MOSIMrOHOMETPWS).

B TeueHne 1983-1984 Ir. cbeMkn C NPUEMHUKOM
Macrometer V-1000 pokasanu coctositenbHoCcTb  GPS-
TexHonorvin. [pynnon y4eHbix MaccayyceTckoro MWHCTUTYTa
TexHonorvn 6eina cosfgaHa ceTb cryweHus 1-ro knacca n3 30
CTaHuMi B panoHe Jndenb — 3anagHonm 4actn PenHckux
CnaHueBbix rop (Fepmanus), a B Havane 1984 r. — ceTb
crylieHus B okpyre MoHtromepm (wrat MeHcunbBanus, CLUA).
B oboux cnyyasx TOYHOCTb M3MepeHui Bbina Ha ypoBHe (1-

2)106 npu AnvHe nuHun okono 10 KM 1 MpeBbllwana TOYHOCTb
CyLLIECTBYIOLLNX CETEN.

B 1984r. cnyTHukoBas TexHonorus  Obina
ucnonb3oBaHa B CraHdopackoMm — yHuBepcuTeTe  (wTar
KanudgopHus, CLUA) npn co3gaHnm BbICOKOTOYHOW MHXXEHEPHOW
cetn ansa crpoutenbctBa CTaHOPACKOrO NWHEWHOrO YCKO-
putens. TpaaMuUMOHHbIE U3MEPEHWS YITIOB U PacCTOSIHWI Obinn
06beanHeHsl ¢ GPS-HabntogeHusiMu 6a30Bbix NuHWMA. [pu
aToM  Oblna  JOCTWrHYTa  MWINMMETPOBasi  TOYHOCTb,
NoATBEPXAEHHAA na3epHbIM TPacCUPOBaHWEM YCKOPUTENS,
BOCNPOM3BOAVBLUMM MPSIMYIO NIMHUIO C TOYHOCTHIO 710 0,1 MM.

OyeBuOHOE MNpPEVMMYLLECTBO HOBOW TEXHOMOrnn
3aKnoyanocb B TOM, YTO MPSAMOW BUAUMOCTU MEXAY MyHKTaMu
He TpeboBarnochk a, crnegoBaTternbHO, He Bblno HeobxoanuMocTy B
NMOCTPOEHUN BbICOKMX CUrHamoB (MYHKTbl reofe3nyeckor ceTu
3aKpennsalTCA Ha MEeCTHOCTM  cneumanbHblM,  HafeXHo
3aKpenmneHHbIM, LEHTPOM, Hag KOTOpbIM  CTOUTBLCS, Tak
HasblBaeMbli, CUrHars. — BblLLKa, MPEMMYLLECTBEHHO 13 AepeBa,
BbicoToM A0 30 METPOB C YCTAHOBIEHHBIM TOYHO Had LIEHTPOM
creumanbHbiM 3HakoM). MeToa Mno3Bonsn aBTOMaTU3MpoBaTb
HabniogeHWs W BbIYUCMEHWS, CBOAS K MWHUMYMY FWYHble
owunbkn HabniogaTens, OOHOBPEMEHHO npeabsBnas 6Gonee
BblCOKME TpeboBaHUsi K MHAMBMAOYaNbHbIM CMOCOGHOCTSIM UC-
nonHuTenen npu paboTe CO CMOXHLIMW BbIMUCIUTENBHBIMU
Komnnekcamu. B gononHeHue K yka3aHHbIM MpevmyLlecTBam
HY)XHO OTMETUTb BO3MOXHOCTb MpPOBEAEHMS HabnoaeHui
npakTnyecku B NMobyto norogy U BpeMs CyTOK.

OpHako npn  OObEAMHEHWM  CNYTHUKOBBIX U
KINacCUYECKUX CEeTe  BO3HUKNU  HeKOoTopble  TPYOHOCTW,
Bbl3BaHHble HecOBMageHNeM MOBEPXHOCTEN OTHOocMMOCTU. B
CMYTHUKOBOM MeTofe ceTb HabnpaeTcs Ha o6LWeM 3eMHOM
annunconge (Hanpumep, WGS-84), B knaccuyeckon reogesvm
n3MepeHVs BeAyTCH OTHOCUTENbHO reonpa (Mnv keasureonga).

Cywa BO3BbILLIAETCS OHAa Haj YPOBHEM MOpS B
cpegHeMm Ha 900 M, T. e. Ha OYeHb Marnyl BENUYMHY MO
cpaBHeHWo co cpefgHuMm paguycom 3emmm (R = 6371 km).
Bonee 70% 3eMHOM NOBEPXHOCTM MOKPLITO MOPSIMU U
okeaHamu. [oaTomy 3a cpurypy 3emnum B nepBoM npubnmkeHumn
MOXHO MPUHATb  Urypy, OrpaHWYEHHYI0 HEeBO3MYLLEHHOW
NMOBEPXHOCTbID MOPEN W OKeaHOB W MPOAOIHKEHHYI0 Moj
MaTepuKkamy Tak, YTobbl OTBECHbIE NUHUU BO BCEX €€ TOouKax
ObINMM NeprneHAuKyNspHbl K Hew. Takyio durypy 3emnu no
npeanoXeHnto  Hemeukoro  uanka JlucTuHra HasbiBawoT
reongom. [Mpu usyyeHun curypbl reovaa Ha cylle MeTofbl
Ha3eMHOM M  KOCMMWYECKOW reofesvu [alT HeAoCTaTOYHYHo
TOYHOCTb oOnpeferneHns ero noeepxHocTU. [na Toro 4Tobbl
n3yynTb Urypy reonzia no Ha3eMHbIM U3MEPEHUSIM C BbICOKOW
TOYHOCTbIO, HeobxoOMMO  cuny  TSKeCcTu n3MepATb
HenocpeaCcTBEHHO Ha ero MoOBEPXHOCTU, YTO He OCYLLECTBMMO.
CneposaTtenbHo, nM3yuntb urypy reomga C BbICOKOW
TOYHOCTBIO MO HAa3eMHbIM W3MEPEHUSIM HEBO3MOXHO. [lo
pesynbTaTaM KOMMMeKca Ha3eMHbIX aCTPOHOMO-TeoAe3nYeCcKnx
N TpaBUMETPUYECKUX M3MEPEHUN TeopeTudeckn 6e3ynpeyHo
MoxeT  ObiTb  onpegeneHa  apyras  BcnomoraTtenbHas
NMOBEPXHOCTb, nomny4mBeLLas Ha3BaHve NMOBEPXHOCTU
KBasureomaa, KoOToOpasi HE3HaYUMTENbHO OTKMOHSIeTCs  OT
NOBEPXHOCTU reonaa: B paBHUHHOM MECTHOCTU Ha 2— 4 cMm, a B
ropax — He Gonee 2 M. Ha mMopsix U okeaHax MOBEPXHOCTU
reouza v KBasureoma ronHOCTbI0 COBNagatoT.

Ons Toro 4toObl OOWMIA 3eMHOWM annuncoung
BO3MOXHO TOYHee xapakTepusoBan hopMy U pasmepbl Bcew
3emnu, ero napameTpbl OMNPefensitoT C Y4EeTOM CreaytLmx
yCNoBUIA:

1) ueHTp obuiero 3emHOro annuncouaa [AOJMKEH
coBnafaTthb C LLleHTpOM Macc 3emnu, a ero manasi 0Cb — C OCbt0
BpaweHus 3emnu (MmetoTca B BuOy CpeaHUE MNOMOXEHWs
LeHTpa Macc 1 ocu BpalleHus B Tene 3emnu).

2) obbem annuncovaa [OIKeH ObiTb paBeH
o6bemy reonga (ksasureonaa);

3) cymma kBagpaToB OTKIIOHEHWA MO BbICOTE
MOBEPXHOCTM  3nnuncoupa  OT  MOBEPXHOCTM  reovaa
(kBasureonga) AomkHa ObITb HAVMEHBLLEN.

B npowunom rpagycHble n3aMepeHns BENWUCH TONbKO
Ha MaTepuKkax, T. €. Ha He3HauuTenbHOW 4YacTu 3eMHON
NnoBepxHOCTU. pagycHble 3MEPEHUsI pasHbIX CTPaH He uMenwu
obWwux cBsA3el, BBIMOMHANMCL MO Pas3HbiM Mporpammam C
pa3HoOM TOYHOCTbIO, OOpabaTtbiBanuCcb B pasHbiX cUCTEMax
koopauHat. Bce 31O 3aTpygHsNo  MX  COBMECTHOE
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MCMONb30BaHWe W OTpULATENBbHO CKa3blBanoCb Ha TOYHOCTH
BbIBOJOB pa3MepoB 3EMHOro annuncouaa.

Onnunconp Kpacosckoro sBnsetca Haubonee
TOYHBIM M3 BCEX SMMUMCONAOB, MOMNYYEHHbIX M3 00paboTku
Ha3eMHbIX u3MepeHuil. Ero pasmepbl 6nusku kK pasmepam
obLero 3emMHOro 9nnUMCouaa, MOMyYeHHbIM MO AaHHbBIM
HabnogeHnn WC3: cxaTtve npakTMyeckn oAauMHakoBoe, a
fonbluMe MonyocuM oOTnuyalTcs Bcero nuwb Ha 108 M.
Onnuncong Kpacosckoro npumeHsieTca B Poccum u psige
OPYrux CTpaH.

Tenepb 0 koopauHaTax. [MonoxeHns Touek 3eMHoM
NMOBEPXHOCTM Ha KapTe W MnaHe onpeaenstoT KOOpAuHaTamu.
Hanbonee  yacto nonb3ylTcs reorpadunyeckimm "
NpPSIMOYronbHbIMU (re0AE3MYECKUMM)KOOPANHATAMM.

[eorpadmyeckumn  koopanHaTamm ABMATCA
LMpoTa 1 gonrota To4ku. ['eorpadmyeckas (acTpoHOMUYecKasi)
WKpOoTa @B To4kM M—yron mexay HanpasrieHMemM OTBECHON
TNVHWKM, NPOXOASLLEN Yepe3 3Ty TOYKY, U MIOCKOCTbIO 3KBaTOPA.
leorpadpuyeckas (acTpoHoMMyeckas) gonrota A—paByrpaHHbIv
Yrorn, 3akroYeHHbIN Mexay NNOCKOCTbI MepuanaHa, npoxoas-
LLlero Yepes 3Ty TOYKY, M MITOCKOCTbI0 Ha4YanbHOro MepuavaHa.

Ecnn pna coctaBneHuss kapTbl Ha 6Gonbluyto
TEPPUTOPUID CTPOSIT reorpadnyeckyd CeTKy MepuanaHoB U
napannenen, Ans COCTaBNEHUs NNaHOB W KapT B VHXXEHEPHOW
reofesunv Yalle BCEro MCrnonb3yloT CUCTEMY  MPSIMOYTOMbHbIX
koopauHat. [lonoXxeHne TOYKM OMNPEAenstoT OTHOCUTENbHO
NPAMOYronbHbIX kKoopAnHaT: abcuucc X u opamHaTt Y. Cuctema
NPAMOYrOnbHbIX ~ KOOPAMHAT B reode3vn  MNoOBepHyTa
OTHOCUTENBHO CUCTEMbI NPSIMOYTOMbHBIX KOOPAMUHAT, NPUHSITON
B MaTematuke Ha 90°, mocrne 4ero noBepHyTa OKOMO OCU
abcumcc Ha 180° (3epkanbHoe usobpaxeHue).

Ons  npoBefeHusi reogesuyeckux pabotr B
rocyfapctBe cuUCTEMe KoopauMHaT Ha TeppuTopuv CTpaHbl
NPUHUMAIOT HanpasrieHue oceBbiX MepuauaHoB. [na Gonee
NpaBUIbHOM MNPOEKUMW [AHHON MOBEPXHOCTU Ha MIOCKOCTb,
BEeCb 3eMHOM wwap pa3but Ha 3, unu 6 rpagycHble 30HbI BOOMb
MepuavaHoB Hanpumep, B Halwen cTpaHe OCEBbIMU MPUHSATO
cuntatb reorpaduyeckve MepuamaHbl, OOMroTbl  KOTOPbIX
KpaTHbl 3° (21, 24, 27, 30, 33° U T. 4.) UnNu KpaTHbl 3, HO KpaTHbI
6° (21,27, 33°uT.4.).

Ons paboTbl Ha HeGOMbLUMX y4acTkax MECTHOCTU
3a OCeBOW paspeluaeTcs npuHUMaThb NPOV3BOSIbHbIN
reorpaduyeckMin MarHUTHbIA MepuanaH, KOTOpbI nepecekaeT
TEPPUTOPUID yyacTka WM Haxoautcs BONM3M Hero. Torga
cucTeMa HasblBaeTcs MeCTHOW. Takve cucTembl, Kak npaBumo,
NPUMEHSIIOTCA Ha KPYMHbIX MPOMBILMEHHbIX O0ObekTax, unm
BOEHHbIX 0GbEKTax U CTPOro 3aceKpeYeHsbI.

T. Owrenuc, P. Pann u W. Bok, nonyyus
OpTOMETpUYECKMEe (OPTOMETpUYECKasi BbICOTA — BbICOTa TOYKM
3eMHOM NMOBEPXHOCTU Hag NMOBEPXHOCTbLIO reova,
oTCuuTbiIBaemMasi Mo CUIIOBOM NMHWUM MONSA TSXECTU) BbICOThI
NMyHKTOB  CeTW, MNoka3anu, Kak crnegyer obbeauHATb
Knaccuyeckoe usaMepeHue BbICOT C onpegeneHvem usz GPS-
M3MepeHun pasHocTen reogesndeckux BbicoT. k. Jlagn
COOBLLMM O AOCTVXEHUM TouHocTH B 10° 3a Bpemsi HaBriogeHuit
B 15 wMumH ©GeckogoBbIM — [BYXYAcCTOTHbIM  MPUEMHUKOM
Macrometer 1l, 4To pano umnynbc kK paspaboTke TexHororum
ObicTpon ctaTtukn. CTaHOBATCA [OCTYMHbIMU KOMMEpPYecKue
nporpaMmmMbl Ansi 06paboTku ha3oBbIX U KOAOBbLIX U3MEPEHUN,
BKIltOYaKOLLME ypaBHUBaHWE, KOOPAMHaTHbIE Npeobpa3oBaHus u
NocTpoeHUe reovaa.

Mcnonb3oBaHne poccunckon cuctembl [TIOHACC
Ons uenen reogesvn U HaBuraumm akTueuamposanocb B 1988r.
nocre ee perucTpauMm B MeXOyHapoAHbIX OpraHu3aumsx.
MouTtn cpasy nocne 3Ttoro cobbiTus B yHuBepcuTeTe Jluaca
(AHrnust) 6bIN co3gaH KoOoBbIM MpUEMHMK, paboTakowuin B
pexumax GPS u MOHACC. lNpuenekatenbHOCTb NPUMEHEHMS
B obnactu reofe3nu M HaBuraumm POCCUIACKON CUCTEMbI 3a-
Krntovanacb B 6onee Bbicokol Yem y GPS molHocTu curHana u
OTCYTCTBMM pexuma 3arpybneHus gaHHbIX (KOTOpbI Obin y
GPS B TOT MOMeEHT BpemeHu). OcobeHHO WHTepecHa
BO3MOXHOCTb YBENMYEHWUSI KONMMYECTBa HabMNogaeMblX CryT-
HWKOB, 4TO NpPEeAOCTaBMANO NPEVMYLLeCTBO B TOYHOCTU W
CKOPOCTM Npu Habope HyxHOro obbema U3MepeHui, B
4YaCTHOCTWU, NPU CbEMKax B pPeXuWMe peanbHOro BPEMEHMU.
OpHako wucnonb3oBaHne [JIOHACC B TO4HOWM reopesun
BCTPETUNO psii TpyaHocTen. B yactHoctw, notpeboBanuvcb
YTOYHEHUs1 B Teopun 06paboTku, BbI3BaHHbIE TeM, 4YTO B
POCCUICKOW CUCTEME KaXAbli CNyTHWK BedeT nepefjayn Ha

cBoux 4actoTax. [losiBunacb HeobxogMMOCTb onpeaenuTb
napameTpbl CBA3WN koopAauHaTHbix cuctem WGS-84 u M3-90, B
KOTOpbIX AAl0TCS MapamMeTpbl ABUXEHUS CMYTHUKOB B pexumax
GPS 1 MTOHACC cooTtBeTcTBEHHO. TeM He MeHee, B 90-e roapl
psa dupm (Ashtech, Javad, 3S Navigation) BbinycTnnm ogHo- un
ABYX4aCTOTHble reogesnyeckMe MpUeMHuKKW, paboTaowme B
pexume TJIOHACC/GPS. B HacToslwee Bpemsi u3-3a
HegocTaTo4HOro Yncna paboumx cnytHukoB MMOHACC nHTepec
K MHTErpvpoBaHHOW annapaType Heckonbko ocnaben. OpHako
POCCUINCKUM  NPaBWUTENbCTBOM  MPUHUMAIOTCH  Mepbl  And
BO306HOBMeHus1 paboTtocrnocobHocTn cuctemsl [JIOHACC,
nyTem yBenuyeHus KonmmyecTBa CnyTHUKOB. [naHupyetcs
YBEMUYUTb KOCMUYEeCKUii cerMmeHT Ao 20 — 25 eguHn,.

B Tedyenne 1991-1992 rr. reogesanyeckum
coobuwectsom noa arvpgon  MexayHapogHou — accoumaumu
reofesuv ndyyanucb npeaensl Bo3amoxHoctern GPS B rmobanb-
Hom macwTabe. MccnegoBaHus Hayanucb C aKcnepuMeHTa Mo
ncnonb3oBaHuio GPS ana MexayHapoaHon cnyx0bl BpalLeHus
3emnu (MCBS3) n reognHamuku (GPS experiment for IERS and
Geodynamics, GIG) n npogomxunuct B 1993 r. yxxe B CBSI3N C
npoBefdeHveM KamnaHum no cospgaHuto MIC. B pesynbTaTe
ObINO yCTaHOBMEHO, YTO C noMoLlblo GPS-u3aMepeHuin MoXXHO
nonyyatb TOYHble MapameTpbl BpalleHus 3emnu. Ocobbiii
UHTepec npeactaBun  pakT  BbiIBOA@  FEOLIEHTPUYECKUX
KOOpAMHAT, KOTOpble COrMMacoBbiBafIMCb MO  TOYHOCTM C
OLieHKamy CMyTHWKOBOW na3epHOW AanbHOMETPUM Ha YpOBHE
10-15 cm. JlazepHas pganbHOMETpus — Crnocob u3mepeHus
PacCTOSHWIN, KOTOPbIX OCHOBaH Ha W3MEPEHUN CKOPOCTU
NpoxoxaeHnst nasepHoro nyya. VictouHmk B npmbope nocbinaet
Ha crneumanbHbIn OTpaxaTenb Na3epHbli Nyy W, nonyyas ero
obpatHo, 3amepsieT BpemMsA Heobxogumoe cBeTy  Ans
NPOXOXAEHWST MyTW TyAa-obpaTHO U BbIMMCNSIET PACCTOSHUS.
CoBpeMeHHble nasepHble fanbHOMEpPbl U3MEepSoT PacCTOAHWA
c TOYHOCTbIO no ponen MUANYMETPOB. Bbino
NPOAEMOHCTPUPOBAHO, YTO HEOAHO3HA4YHOCTb ha3oBbix GPS-
M3MEpeHUn MOXHO paspeliatb B rrnobansHoM Maclutabe.
Takune pe3ynbTaTbl OKa3anucb BO3MOXHBIMW NPY PAaBHOMEPHOM
pacnpefeneHun CTaHuMin HabniofgeHun no BCeMy 3eMHOMY
wapy. bbina gokasaHa BO3MOXHOCTb PEryfnspHOro nonyyYeHus
TOYHbIX OpOUT cnyTHNKoB GPS.

Ha paHHbIi MomeHT cuctembl GPS un 'MTOHACC
MOSIHOCTBIO  HaxoaaTCA B BEAEHUM  COOTBETCTBYIOLLMX
MuHuctepctB OBopoHbl OBYX cTpaH. B cBAsum ¢ atum Het
YBEPEHHOCTW B TOM, YTO B CUTyaLMsX KpaniHe HeobxoammocTu
rpaxpaHckum nonb3osaTtenaM OyaeT npeaocTaBneH MOSHbIN
poctyn K curHanam. Kpome Toro, npu  MCNonb3oBaHWMM
HelndpPOBaHHbIX CUrHaNoOB [OCTUraeTcsi TOYHOCTb NUWb B
HECKONMbKO [AecATkoB MeTpoB. [lo aTum  coobpaxeHnsam
rpaxpaHckoe CoOoBLLECTBO MPUHAMO pPEeLLeHWe O MOCTPOEHUN
COBEpLUEHHO HOBOW cucTeMbl, nssectHon kak GNSS (Global
Navigation  Satellte System — BcemwupHaa cucrtema
CryTHUKOBOW HaBwrauuu). B  Oyaywem nomHewi  Habop
cnyTHukoB — GNSS — pomkeH obecneumBaTtbh rpaxaaHCKUX
nonb3oBaTtene curHanamum n uHdgopmaumen, No3BoMsIoLLEN
KOMMeHcypoBaTb Nobble HefoCTaTKM CUCTEM Haswurauum B
MOpe, Ha Cylle 1 B BO3ayXe.

B panbHeiilwem peyb Oyner uaTM TONMBKO O
cucteme GPS, Tak kak ocTanbHbleé CUCTEMbl, B TOM 4uUCie U
MOHACC, Ha p[aHHbIi MOMEHT He WMEelT pasBUTON W
OOCTYMHOW NPUHUMALOLLIEN annapaTtypbl.

OTtmeHa ¢ 1 mast 2000r. pexunma «CeneKkTMBHOro
poctyna: (Selective Availability) npuBen; He Tombko K
MOBLILLEHNIO TOYHOCTM abCOMIOTHOrO MeToda onpedeneHus
MONOXeHu (cpeaHas keagpaTuyeckas owwmbka ymeHbluunach
npumepHo co 100 go 15 i npu BeposTHocTM 95%), HO WM
TOYHOCTU OTHOCUTENBHOTO MeToAA. OT0 oOTMevaeTcs B
nocnegHux paborax, MOCBSALLIEHHbIX MOHUTOPUHIY C
NpYMEHEHVEM KUHEMATUKW B PEXUMEe pearnbHOro BpemeH
Hanpvmep, MOHUTOPMHIY NOABECHbBIX MOCTOB.

MpumeHeHne GPS B pasnuyHbix obnacTtax
[esATeNbHOCTN OOBSACHAETCS  BbICOKOW TOYHOCTbIO, ObICTPOTON
HabnogeHun. OGblMHAs TOYHOCTb  U3MEPEHUI  KOPOTKUX
6a3oBbIXx nuHWIA (npumepHo Ao 30-50 kM) AByX4acTOTHBIMU
npuvemHnkamn GPS xapaktepusyeTcs criegylowummn cpeaHumm
KBagpaTU4eCKMMM MOrPeLUHOCTAMY  onpeenieHnst NaHoBoro
nornoxexus: B ctatnke — 2-3 mm + 0,5-D-10"6 (ans nuHum B 10
KM MOrpeLuHoCTb paBHa 7-8 Mm); B kuHematuke — 10 m + 2D-10
6.
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CnyTHMKOBble MeToAbl OnpedeneHns KoopavHaTt
HalnM npUMeHeHue Kkak B TPaAULMOHHBIX TeoAe3nyeckux
paboTax, Tak 1 BO MHOMMX OTPacnsx HapoOAHOro X03aicTaa.

B coctaB cuctembl BXOAAT TPU  OCHOBHbIX
KOMMOHeHTa — 9370 co3Be3gne WC3 TaKk HasblBaeMblIi
KOCMWUYECKWNI CErMeHT; CeTb Ha3eMHbIX CTaHLUWIN CnexeHus u
ynpaeneHus CnyTHUKaMWU(CerMeHT ynpasfieHus); COBCTBEHHO
GPS-npuemHukn (annapatypa notpebutenen). PaccmoTpum
noapobHee KaxAaplii U3 3TUX CErMeHTOB.

Ha TOYHOCTb onpefenexns koopauHat
CYLLIEeCTBEHHOE BIUSIHWE OKa3blBalOT OLIMOKW, BO3HUKAKOLLME
npy BbINOMHEHUW npouenypbl usmepenui. [pupoga 3Tux
ownBOoK pas3nuyHa.

HeTouHoe onpegeneHne BpemeHwn. [pu Bcen
TOYHOCTN BpeMeHHbIX aTanoHoB MIC3 cyujectByeT HekoTopas
MOrpeLlHoCTb LWKanel BpPeMeHW annapaTtypbl crnyTHuka. OHa
npuBOAMWT K BO3HWKHOBEHWIO CUCTEMAaTUYECKOW  OLIMOKM
onpefeneHvs koopamHat okono 0.6 m.

Ownbkn  BblUUCIIEHMSA  OpPOUT. MosiBnstoTcs
BCneAcTBME HETOYHOCTEM NporHo3a W pacyeta ademepus
CNYTHMKOB, BLINOSIHAEMbIX B annapatype npueMHuka. 3Ta
MOrpeLlHOCTb  TaKke HOCUT CUCTEeMaTUYECKU Xxapaktep W
NPUBOAMT K OLUMOKE U3MepeHUs koopamHaT okono 0.6 m.

WHcTpymeHTansHas owmbka npuemMHuKa.
ObycnoeneHa, npexge BCero, HanvyMem LIYMOB B
ANEKTPOHHOM  TpakTe  MpUeMHMKa. Hanuuvne  paHHOM

MOrpeLlHOCTN MPUBOAUT K BO3HUKHOBEHWIO KOOPAMHATHOW
owmnbkm nopsigka 1.2 m.

MHoronyTHoCTb pacnpocTpaHeHust curHana.
MosBnseTcs B pe3ynbTaTe BTOPWUYHbLIX OTPaXKEHW curHana
CNyTHMKA OT KPYMHbIX MPEnATCTBUAN, PaCMOMOXEHHbIX B
HenocpeacTBeHHoW 6nu3ocT oT  npuemMHuka. [lpu  3TOM
BO3HMKaeT  sBMEHWe  WHTepdepeHuunM, W  W“3MepeHHoe
paccTosiHie okasblBaeTca Oonblue pAencteuTensHoro. B
pesynbTaTe BO34eUCTBUSI 3TOro hakTopa oLimnbka onpeaenexus
nceBAOAANbHOCTM MOXET yBenMunTbes Ha 2.0 M.

MoHocdepHble 3apgepxkn curHana. MoHocdepa —
3TO MOHU3MPOBAHHbLIA aTMOCHEPHbIN CNoW B Anana3oHe BbICOT
50 — 500 km, KOTOpbIN CcOAEpPXUT CBODBOLHbLIE 3NEKTPOHbI.
Hanunuve 3TUX 3MEKTPOHOB BbI3blBaET 3a0epxKy
pacnpocTpaHeHWsi  curHama  CnyTHWKa, KoTopas  npsiMo
nponopumnoHanbHa KOHLEHTPaLWM SnekTpoHOB U obpaTHO
nponopuuoHanbHa KeagpaTy 4acToTbl paguocurHana. [ns
KOMMeHcaLUmMn BO3HUKAIOLEeNn Npu 3TOM OWWBKU onpepeneHus
nceBAOAANbHOCTM  WUCMONb3YeTCs  MeToqd  [ABYXHaCTOTHbIX
n3MepeHMn Ha uyactotax A1 m A2 (B [OBYyX4aCTOTHbIX
npuemMHukax).  JIMHelHble ~ KOMOUHaUMM  OBYXYaCTOTHbIX
M3MEpeHWn He codepxaT WOHOCKEPHbIX MOrpeLuHocTen
nepeoro nopsiaka. Kpome Toro, Ans 4YaCTUHYHOW KOMMeHcauun
3TOM MOrpeLiHoCTM MoXeT ObiTb Wcnonb3oBaHa MoAenb
KOppeKuun, KoTopas aHanuMTUYecKn paccyuTbiBaeTcs ¢
1cnonb3oBaHNeMm nHpopmaLmw, cofepxaltlevcs B
HaBMrauMoHHOM coobLueHun. Mpy 3TOM BenuymMHa oCTaTouHOM
HEeMOAenupyeMon MOHOCKEPHON 3aOepXKM MOXET Bbi3blBaTb
MorpeLLHoCTb onpeaeneHns ncesgonansHoOCT okono 10 m.

TponocdpepHble 3agepxkn curHana. Tponocdepa
— CaMbll HWXHWUA OT 3€MHON MOBEPXHOCTW Crou aTmocdepbl
(mno BbicoThl 8 — 13 km). OHa Takke obycnaBnmBaeT 3agepXKKy
pacnpocTpaHeHusi paguocurHana oT  CcnyTHuka. Benuuuna
3afepXku  3aBUCMT  OT  MeTeornapameTpoB  (AaBneHus,
TemnepaTypbl, BNAXHOCTW), @ Takke OT BbICOTbI CMyTHUKA Hag
rOPU3OHTOM. KomneHcaums TponocdepHbIX  3adepx ek
npon3BoaMTCS MyTem pacyeTa MaTemaTU4eckon MOAEenn 3Toro
cnost atMocapepbl. Heobxogmmble ans aToro KO3MUUNEHTHI
coaepxartcsi B HaBUrauMoHHOM coobuieHun. TponocdepHble
3a[lePXKN BbI3bIBAIOT OLLIMOKM U3MepeHusi NceBaoaanbHoOCTeN B
1m.

[eomeTpuyeckoe pacnonoxeHue cnyTHuKoB. [pu
BbIYWCINIEHNN CYMMapHON OLIMGKM Heobxoaumo elle y4ecTb
B3aMMHOE MOMOXeHne noTpebutens n cnyTHUKOB paboyero
cos3Be3gus. [ns 3Toro BBOAWUTCA crneumanbHbii Ko3adduumneHT
reomeTpuyeckoro yxyawenus todHoctn PDOP (Position Dilution
Of Precision), Ha KOTOpbI HEOOXOAMMO YMHOXWUTb BCe
nepeyncreHHble BblLLE oLmbKw, 4YTOObI nony4uTb
pesynbTupytoLlyto owmnbky. BenuunHa koaddpuumeHta PDOP
3aBVICUT OT B3aMMHOTO PaCoONOXEHNS CNYTHUKOB 1 NMPUEeMHYKa.
OHa obpaTHO nponopuMoHanbHa ob6bemy durypbl, koTopast
6ynet obpasoBaHa, ecrnv MPOBECTU eOWHWUYHbIE BEKTOpbl OT
npueMHuKa K crnyTHukam. bonbluoe 3HaveHne PDOP rosoput o

HeyaayHom pacnonoxeHun NC3 n 6onbLion BenMunHe oLLMOKN.
Ha Puc.4 npuBengeHbl npymMepsbl yaadHoro (a) u HeyaaydHoro (6)
reomMeTpU4ECcKOro MOJIOXKEHUSI CMyTHWUKOB. TunuMyHoe cpefHee
3HayeHve PDOP konebnetcs ot 4 go 6.

Becb cnektp npegnaraemoro obopynoBaHusi Ans
HaBWrauuy HeBO3MOXHO OXBaTUTb AaXe B MHOrOTOMHOW KHWre,
noaTomMy A npegnarato Bam 03HaKOMUTbCH NLLIb C OCHOBHBIMMU
HacTponkamMyM U reofe3nMyeckuM acrekToM [aHHOro Bonpoca.
Cam GPS HaBuratop npu oTHOCUTENbHOW AELUeBU3HE BroOfHe
obecneynBaeT HeobxoOAMMYH TOYHOCTb (MpU  MpPaBUMBHOM
ncnonb3oBaHun Ao 1-5 meTpoB B nnaHe( TO eCTb MO
KoopauHatam) n okono 10 MeTpoB No BbICOTE.
WTaK, Tenepb BbLIMNOMHUM OCHOBHbIE HACTPOWKK npubopa. Ons
acTpoHoMa-nbuTens HeobxoauMo 3HaTb reorpaduyeckme
KOOpAuHaTbl MecTa HabnilofeHus, NnoaToMmy MepBoO-HanepBo
cregyeT  HacTpouTb cucTeMy  koopguHat  npubopa. O
CYLLECTBYIOLLMX CUCTEMAX KOOPAMHAT U UX BUAAX Mbl FOBOPUIN
Bbile. Tenepb AaBaiiTe 3aleM B HAaCTPOWMKM Haluero npubopa
N Halgem Tam MyHKT «CUCTeMa KOOpAMHAaT» UNU NoJoOHbIV
3TOMY (34ecb U Aanee GyayT NpMBOAUTLCA NPUBNU3UTENbHLIE
HasBaHMWA OKOH, TaK Kak Yy Kaxgoro npubopa OHU MoOryT
BapbupoBaTtbcs). [1o  ymomn4yaHuio CcTouT reorpaduyeckas
cuctema rpagycbl, MUHyThl, cekyHabl (hh/mm/ss.s), ecnn Her,
To BbIGepUTe ee 13 NpeanaraemMoro crnucka.
HactpoiiTe eguHuubl U3MepeHus, AnS Yero B OKHE «BWA
koopauHaTty» («position FRMT») u Bbibepute hh/mm/s.s. B okHe
«CUCTEMA CUUCTIEHUSA», WM «cucTeMa koopauHaTt» («Map
Datum») yctaHoBute cuctemy WGS 84 (ato ogHa M3 cuctem
reorpadpuyeckmx KoopauHat, npuHAtas B 1984 rogy wm
ncrnonb3dyemasi Gomnblien yactu cTpaH). B okHe «opueHTup
KapTbi»(«north ref») BoibepyUTe MarHUTHbIV @3uMyT (MarHUTHBbIV
asumyT — Yron OTCYMTbIBaeMbli MO 4YacoBOW CTpenke OoT
HanpaBreHuss  MarHuTtHoro  MepuauaHa) wrim  Magnetic.
BenuwunHy  cmewenue  yctaHoBute 004°E.  MarHuTHOe
CKIIOHEHWE — 3TO MoMpaBka Mexay HanpaBreHUeM WCTUHHOIO
asumyTa  (OTCUMTBIBAEMOrO OT  MCTMHHOTO  MepuauaHa,
HanpaBreHHOro CTPOrO Ha TOYKYy CEBEpHOro mnosnwca) wu
HanpaBreHWeM MarHuTHoro asumyTa. EguHuubl usmepexusi
yCTaHOBUTE B METpax.
[anee HacTpoliTe AaTy 1 BpeMsi C MakCMMarbHOW TOYHOCTbIO
(4em TouHee Bbl 3TO cpenaete, Tem TouyHee npubop Gyaet
BblJaBaTb KOOPAMHATHI).
CnepyeT TaKk Xe OTMETWUTb, YTO, KaK npaBuio, GOMbLUMHCTBO
KapT MMEET He TONbKO reoaesnyeckyto, Ho U reorpaduyeckyto
CEeTKy KOOpAMHaT, MO3TOMY C HaroXeHVWeM Ballell TOYKM Ha
KapTy 0cobbIX TPYOHOCTEN HE BO3HUKHET.
Ona onpendeneHnss  koopAuHaT — HaBuratopy  TpebyeTcs
NPUHUMATb AaHHble MUHUMYM OT TpeX CMyTHWKOB, B uaeane xe
nyyue, 4Yto 6bl 6bino NATb 1 6onee cnyTHMKOB. OroBOpOCh, YTO
npu NepBOM BKITKOYEHUM HaBUraTopy nydile aatb MuMHyT 10 ans
onpeaeneHns CBOero MecTOMNoNOXeHUS.
Wtak, Bkntounte npubop. [oxautecb, noka OH Hanget
HeobxoaMMoe KOnM4YecTBO CryTHUKOB. [pu onpeaeneHnn cBomx
KOOpAMHAT CHavana BBEAUTE MMS TOYKA U ApyrMe OaHHble
(ecnn OHM [OMKHbI ObITb BBeAEHbl), @ 3aTeM MONoXuTe
HaBuraTtop Ha n6olr npeameT (JOMYCTMM Ha Terneckon) Tak,
4YTOObl OH HaxoaAWncs MWHUMYM B MONyMETpe OT 3emnu,
0630pHOCTL Heba Obina xopollen, HuWkak He MeHee 120° (B
naeane Bce 180°), npubop Haxoawurncsi B FOPU3OHTarbHOM
noroxeHuu, aucnneem Beepx. NNoMHWUTE, YTO 3TO He komnac, u
ecrn Bbl xenaete npu ero nomowwm [OOWTM [O paHee
3anucaHHOM TOYKWU, TO MoOKasblBaTb HarnpasneHue oH byaet
TOINbKO Ha xoay.
Kpome TOro, cnegyet nMOMHWTb, YTO €Crn Bbl NEPEMECTUNUCH
6onee, yem He 100 KM OT MOCTOAHHOrO MecTa HabnAeHUA, TO
HaBUraTop MOXET MOMPOCUTL MHULManNU3aummn, Takon xe, Kak un
npu NEPBOM BKITHOYEHUN.
Tenepb, o3HakoMumBLUMCL € ocHoBamu  GPS-cuctem,
HeobxoanMbIMK Anst paboTbl C HUMK 3HAHWSIMU FEOAE3UN U TEM,
KaKkve OCHOBHble HacTpOWMKe YCTaHOBUTb B CBOEM HaBuratope u
Kak UM Monb3oBaTbCs, NonpobyiTe npoBepuTb cebsi Ha aene.
»Xenato Bcerga AcHoro Heba!

Cepezelil byndakoe, 2. KpacHosipck
buldakov_sergey@mail.ru
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BocnomunHaHusa
0 COObITUMN

JHEBHAS KOMETA

.
Komera MakHora Ha nHeBHOM Hebe 14 stHBapsi B 14 vacoB 40 MUHYT .
Okcnozunus 0.001cek. (Bpemsi MOCKOBCKOE)

C camoro nepBoro Moero MoMeHTa npebbiBaHUsi B 3kcneauLmm
Ha KaBka3 (CAO), HaunHas ¢ 4 aHBaps 2007 roaa, A He ynyckan
CcBOM LlWaHCc HabniogaTe BCe BO3MOXHble KOMeETbl, NpaBaa
UCKIMIOYUTENBHO HE  BM3yarnbHble, a Te, KOTOpble BUAHbI
cnomowpo TM3C kamepbl M 80 MM anoxpomatra C
OTHOCUTENbHBIM  OoTBepcTMem  f/6.8. Bnaropaps nomoLum
nporpaMmbl nraHetapus - Mang 8.0 g 3Han, YTo Ha Hebe ecTb
sipkas kometa 2006P1(McNaught), HO nonbITk 0GHapYXUTb ee
Obinmn TweTHbl ! MonbiTkn HaWTK ee npu nomowwm BuHOKNA
8x30, NOBTOPSSINCH KaXabln Bevep! A npucTanbHo
BCcMaTpuBancs B Hebo, egBa ConHue kacanocb  NuHUK
ropusoHTa, ocMmaTpuBan nNnowagkn, rAe AormkHa Obina Obl
HaxoaMTbCHA KOMeTa, HO YBMAETb ee Tak M He yaarnocbk! Apkui
¢oH BeuvepHero Heba, a nopoit M 0b6nayHOCTb, CKpbIBaNU
komeTy! Cnyunnocb Tak, YTO MOCrne TOro, Kak BCe YYaCTHUKM
akcneanuun BepHynuck B MockBy, 8 ocTancst ogvH Ha rope, B
OKPY>XEHWM TOpHbIX BEpLMH W B [OBEpLUEHWU BCEro, ¢
oTkasaBlmmca paboTtaTe MHeTtom Ha KasaHckon craHuum!
M3onaums kak kasanocb Obl, AenaeTt 3yl LWYTKY, 3akpbiBas
MeHs1 OT 06LLUeHus1 ¢ BHelHUM mupom! Ho 13 sinapsi 2007 roaa
Ha  MoW MOOUINbHBIA ~ HOMEP  MO3BOHWM  W3BECTHbIN
Habniogatenb KoMeT M npocTto Mow Apyr Banepa KopHees,
KOTOpbIA M COOBLUMI MHE OT TOM, YTO KOMETa HEOXWAAHHO
BCMbIXHyNa W cTana SpKAM, OOCTYMHbIM Ans HabnogeHui
06bekToM, faxe [OHEM B HenocpeacTBEHHOM 6nmMsoctn ot
ConHua! 3a 4yto emy, Gonbwoe cnacubo! A MHe ocTaBarochb
xgaTb 14 gaHBaps! YuuTbiBas OCOBEHHOCTM NaBWIboHa, M3
KOTOPOro A NpoBOAUI HabMNOAEHUS U 3aKPbITOCTU FOPU30HTA, A
6osincst, 4to komeTa byaet o6bekToM HegocTynHbIM! HaunHas ¢
13 vacoB 30 MWHYT, s MpeanpuHAN MOMbITKY HaWTU ee B
OUWHOKMb, 1 3TO MHe yaanochk! [NpaBaa, 5 Bce Bpems puckoBan
"HapBaTbcs" Ha ConHue, KOTOpoe MHe MpULNIoCh OOMaHyThb,
CMpsTaBWWCbL 3@ yron naBunboHa M obpesaB Tem cambiM
OrPOMHYH0 YacTb CBeTa nonagatoLuero B 06bekTmBbl GuHokns! A
He 3Har, Kak OyaeT BbIrMsiAeTb KOMEeTa M OYeHb NPUCTarnbHO
BCMATpMBancsa B Kaxabll "nATaqok”  npocMaTpuBaeMomn
obnactu! M Bapyr, cnycta HeGOMbLION NPOMEXYTOK BPEMEHM S
3aMeyval0  UYyTb BbITSHYTbI 0ObEKT, o0bnajawlmnin  sSIBHO
npusHakammn xsocta! 370 6bina komeTa! Henopganeky ot meHs
6bIn KOMNbIOTEP U roToBas k pabdoTte MN3C kamepa Artemis 285 !
He ponro gymas, si cTan HaBoAMTbLCS Ha KOMETY, HO YXe B
bonee cunbHbIM MHCTPYMeHT 80 MM anoxpomar C yBenuyeHnem
36 «kpat! A O6bin nopaxeH Tem, uTto yBuaen! bBonbwon,
UCKIMIOYUTENBHO MPaBUMbHOW  yBUAEN S [OfoBY KOMETbI,
KoTopas 3dEKTHbIM, SPKUM cepebpucTbiM LIapom cusina B
none 3peHuss Teneckona! fApkocTb ronoBbl Obina He
0HOPOAHON M SIBHO 3aMETHO YBENMYMBANach OT Kpasi K LLEHTPY,
HO nepexof 3ToT 6bIN He NNaBHbIW, KaK y BonbWMHCTBA KOMET
Ha BeyepHeM Hebe, a bonee kpyTon u GbICTpo HapacTawowwmi!
A cran BcMaTpuBatbcs M 0oBHapyxun crnabble npu3Haku
rasoBbiX CTPYMW, BbIXOAALWMX M3 ronoBbl komeTbl! A nocne
HEeNpoAOIMKNTENBHOTO BCMaTpMBaHus MHe yAanocb
paccMoTpeTb SIBHO M caM XBOCT, npaBga OH 6bin ropasgo
cnabee, 4Yem BbIXOAsWME W3 TOMOBbI CTPyM W enBa

pasnuummbii! 3apabotan npuBog Teneckona. Bce 6bino B
rOTOBHOCTW CHUMaTb KOMETY, YTO He3aMeanuTensHo u caenan!
N3 cepun cHumkoB nomny4deHHbix Ha [13C kamepe, Haubonee
yAayHbIMKM  MOMyYMriocb nuwb  Heckonbko! Bbl  nmeeTe
BO3MOXHOCTb MOCMOTpeTb Ha gBa M3 Hux! OH nonyveH ¢
akcnoauumen 0.001 cekyHapl B 14 yacoB 42 MUHYTbBI MECTHOTO
BpemeHn Ha 80 MM anoxpomarte C OTHOCUTENbHbIM OTBEpPCTME
f/6.8. TlpaBgoa norogHble ycroBusi ObiMM  He  O4YeHb
6naronpuaTHble! Obnaka, NnoToM Hebonblmre paspbiBbl. OgHUM
CINOBOM Urpa B KOLIKM MbIwkn! KayecTBO KOHeEYHO enarno Obl
nyywero, S MOHUMa, HO rMoKa Takoe, Kak ecTb. TeMHble
nnoLwiagku - 3To npopaboTasLUMecs Ha CHUMKE COCHbI.

B 14 yacoB 42 MUHYTBI IO MOCKOBCKOM y BPEMEHH.. ..
Oxkcnosuius 0.001cek.

Monocbl M npouyne "ko3sBKM" - MblNb Ha uyune u np. B
nocriegylowime AHN 5 NpeanpyHMMan MHOro pa3s nonbITKU HauTu
3Ty KOMETY elle, HO BUAMMO oHa BbicTpo crnabena, noatomy
BO3MOXHOCTb €€ Nnuue3peThb Tasifna Ha rnasax ¢ kaxabiM gHem!
Ho Hwmyero cTpawHoro! [ns MeHs, B MOeW npakTuke
Habntogatens komeT, 3To Gblna nepsas, Ta, KOTOPYK yAanochb
Habnogatb Ha AHeBHOM Hebe! To, 4TOo MHe yaanoch
OTHabnogatb, OCeno BO MHE W CTano YacTU4YKOM Moen
Xn3HeHHoW nctopum! OYeHb Xarb, YTO MHOTME TaK U He CMOInun
ynuue3peTb Takoe 3amedaTenbHoe cobbiTue, HO Aymato, YTo Ha
Hall BeK KOMeT 1 Heba XBaTUT BCEM, U HALUN KOMETbI, ipKUE U
daHTacTnyeckme, Bce ewle Bnepeau!

Cepeelil lllypnakos, 2 bapaHb (benapyce),
shurpakov@tut.by

YacmHasi acmpoHomuyeckasi ob6cepsamopus "Taurus-1"
Kod e MPC - A98.

MMOKPBITUE CATYPHA JIYHOMI

‘.".!

Jlyna u Catypu 3 ¢deBpans B 02 waca 32 MUHYTEHI
10 MOCKOBCKOM Y BPEMEHH
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MokpbiTve CatypHa JlyHon 3 cdeBpans ans BpsiHcka 6bino He
cambiM GnaronpuATHbIM. Kak TakoBOro MofiHOro MOKPbITUSA He
obeLuanock. [Mocne pac4yeToB B aCTPOHOMUYECKOW NporpamMmme-
nnaHetapum Guide OblNM MOMNyYeHbl CreaywoLmMe CBEAEHMS:
nokpbiTne 6yget vactuyHbiM — B 02.30 HavyHyT MOKpbIBaTbCHA
KomnbLa W OKomo nonoBuHbl aucka CatypHa. B Teyenune 10
MUHYT JlyHa «NpoKaTUTCA» HUXHUM Kpaem Mo AWUCKY NNaHeTbl, 1
B 02.40 3Be3gHOE paHAeBy 3akoHYMTCH. B npuHuMne, npaktuka
NoATBEPAUNA TeOopulo, eAuHCTBEeHHoe, 4To auck CaTypHa
MOKPbLINCS HEe Ha MOMOBUHY, a rae-To Ha TpeTb. B aTom nnaHe
bonee ToyHOW oka3anacb nporpamma Starry Night Backyard.
Moroga  HenmocpeAcTBEHHO B MOMEHT  HabnopeHus
nopagoBsana. HecmoTps Ha AOCTaTOMHO HU3KYK TemnepaTypy
Bo3gyxa (—18 rpagycoB Llenbcus), Hebo ObNO SACHbIM,
MONHOCTBIO OTCYTCTBOBana AbiMka. HabniogeHnsa npoBoaunucs
B Teneckon FirstScope 114 EQ-DX ¢ vacosbiM npusogom. K
OKynsipy Mpu  MOMOLUM CaMOAernbHOro YCTponcTBa Obin
npucrnocobneH dotoannapaT-undpombinbHiua Sony DSC-60,
4.1 Mpx. Bce nonydyeHHble doTorpapum — OOUHOYHbIE,
CHATbIe Yepe3 okynsp 10 MM € ncnonb3oBaHUEM 2-kpaTHOro, a
roe 3-kpaTHoro, yBenuueHusi potoannapaTta. Mcnonb3oBanach
Bblgepxka ot 1/15 go 1/5 cekyHabl u vyBcTBUTENBHOCTL ISO
100. 3atem Bce choTorpachum npoxogmnu obpabotky B Adobe
Photoshop 7.0 (ucnpaBneHve ypoBHel). Bonee koHTpacTHble
doTorpadmmn GbINU NonyYeHbl NyTEM CIIOXEHUSI B Mporpamme
Registax 4yeTbipex cepuiiHbix kagpoB. B kakon To mepe BpsiHcky
BCe-Taku nose3no. B otnmume oT nomnHoro nokpbitus CaTypHa
JlyHon, gencTBre KOTOPOro ANUTCH MEHbLUE MWHYTbI, B Halem
ropoge npouecc 3ataHynca Ha 10 mMuHyT. KoHeuHo,
npakTnyecku nonHas JlyHa goctasnsina HeygobcTea BO Bpems
CbEMKW. YCTaHaBnMBasi MEHbLUYID BbIOAEPXKY, MOfyyYaem
KavecTBeHHble oTo CaTypHa, HO NONHOCTBI0 TEPAETCS NYHHbIV
nensax. Ecnu, HaobopoT, yBenuuuBaTtb BbIAEPXKKY, TepsieTcs
CaTypH. Bbino 6bl HENMoOxXo Mcnonb3oBaTb Af1s1 TakMX CbEMOK
TNYHHBIA UNBbTP, KOTOPOTO, K COXarneHuto, noka He npuobpen. B
3aKMIOYEHNM  MOXHO  ckasaTb, 4TO

3penuie  o4veHb
YOVBUTENBHOE U HEOPAUHAPHOE.

L
Jlyna u Catypu 3 ¢deBpans B 02 vaca 44 MUHYTEHI
10 MOCKOBCKOM Y BPEMEHH

Mocne Takmx coObITMIA oOllyllaellb BCENEeHCKUn MacliTab
npoucxogsiiero. Moatomy nopoGHble sIBNEHUst CTaBATCsA Ans
MEHSI B OAWH Psif C COMHEYHbIMU W JIYHHbIMK 3aTMEHUSIMU.
Tenepb ocTaeTcs TONMbKO HaAesTbCs Ha XOPOLUyl Morogy BO
BpeMSs CreayoLmx nokpbITuin CaTypHa.

EezeHul Ko4epeuH, 2. bpsHck

JOPOT'A 1 BEHEPA

Beuyepom 25 mapta 2001 roga BuamMmocTb BeHepbl Gbina
oTnn4Hon. BeHepy moxHO 6bino Habniopate Gonee 4yaca go
MOMeHTa ee 3axoga. HacTtynan nepuog OBOMHON (BevepHen u
yTpeHHen) Buaumoctn BeHepbl. [NpoHabniopas Bexepy
BEYEpOM, A peLunn HaWTu ee yTpoMm, bnaro norogHble ycrnosus
nossonsinu. B noHegenbHuk, 26 MapTa MHE HyXHO Oblno UaTK
Ha paboty, koTopasi Haxogutcs B 10 kM OT goma B cene
KambiwnuHka (KOxHbii  Ypan, OpeHOypxbe), noaTomy
npocnatb MOMEHT Bocxoda BeHepbl 51 He Gosincsi. BectaB B 6
YacoB 10 MUHYT NO MECTHOMY BPEMEHU U OAEBLUUCH, S BbiLLeN
Ha ynuuy 1 nowen no HamevyeHHoMy MmapLupyTy. B ato yTpo

KOHUa MapTa 6bino xonogHo. TepmomeTp nokasbiBan 14
rpagycos Mopo3a. [Jopora nmena HanpaereHue CTporo Ha tor u
nossonsina o6o3peBaTb BCIO IOXHYK 4acTb Heba npu xoppbe
(ocTaHaBnMBaTbCA ObINO KpanHe HexenaTenbHO, MOTOMY YTO
MOXHO ObIfo ono3aaTtb Ha paboTty). B BOCTOYHOM YacTu Heba
yXe MOSIBUNCA CYMEpEeYHbli CerMeHT (acTpOHOMMUYEcKne
cymepkn). Mo xody OBWKEHMSA OTKpbIBArNcs npekpacHbIi BUA Ha
cosse3gme CkopnvoHa. AHTapec Mepuan KpacHoBaTbliM
Obrneckom 3HauuTenbHo yctynas Mapcy (Apecy), KoOTopbii
pacnonoxurcs rneesee v Bbille. [lopora wna mexagy xormamu,
1 XONMbIl 3aKpbIBanv BOCTOYHYH YacTb Heba npumepHo Ha 10 —
12 rpagycoB Mo BbICOTE, NMO3TOMY S YCKOPMI Luar, YTOObl BbINTK
Ha y4acTOK A0pPOru C OTKPbITbIM BOCTOYHBIM FOPU3OHTOM, HYTOObI
He ono3gatb K Bocxody BeHepbl, KoTopbI TeopeTudecku
[omKeH 6bin NnponsoTn B 7 yacoB 34 MUHYTbI MO MECTHOMY
BpemeHn. K TOMy BpemeHW, KOrga OTKPbIFICS BOCTOYHbIVA
FOPU3OHT, HacTyNUMM HaBWUrauMoOHHbIe cymepku. Moutn Hapg
ronoBovi cusana Bera, BbicOkO Ha loro-zanage CBOUM
XenToBaTblM OTTEHKOM pagoBan B3rnsag ApkTyp. [Npogornxas
MaTH, 1 BCMaTtpuBarics B Ty obnacTb ropus3oHTa, rae AoikHa
Obina nosBuTbcst BeHepa. HacTynunu rpaxaaHckve cymepku, u
cTano coBcem cBeTrno. Bera n ApkTyp 3HauuTensHo ocnabwnu
cBo/ OGrneck, HO Bce elle Xopowo Habnoganicb Ha
noceeTneswemM cuHem Hebe. B pacyeTHoe Bpems Bocxoaa
BeHepbl A okasanca B MecTe, rge MaTeMaTUYecKUA ropu30HT
3akpbiBancs npumepHo Ha 2,5 — 3 rpagyca no BbicoTe. BeHepy
B TakoW cuTyauumn 3ameTuTb Obino HeBo3moxHo. OcTaBanochb
HafesTbes, YTo 6neck BeHepbl No3BonuT ee yBuaeTb Ha hoHe
6bicTpo  cBeTnetowero Heba no3xke. JOTa  Hagexaa
noporpeBanack Tem, 4To Bera n ApkTyp, XOTS 1 npeBpaTuUnmcb
B cnabble NCKOPKW, HO eLle Gbinu BUAHbI. [lopora nogHanach Ha
NpUropok 1 B 7-52, Hag necom, nesee To4ku Bocxoaa ConHua,
nosiBunNachb 3Be3fa >XenToBaTo-OpaHXeBoro upeTta. JTo Obina
Benepa! CpaBHuBasi ee 6neck ¢ Apktypom u Beroi, 5 Hawen,
4yTo BeHepa sipue HWX, XOTst CBETMbIN (POH Heba U Hu3koe
MOrioXXeHWe Hapg ropuM3OHTOM CWUMbHO ocnabnsanu ee 6neck.
BeHepa, nogHnmasch Haf ropM3oHTOM, Kasarnoch, yBenuyneaet
cBOW 6Oneck, HO cBeTnewuwee HeGO He NO3BONANO emn
3acBeTUTbCA B MONHy cury. NpoBepsis OCTpOTy 3peHus, S
nbiTancs pasrnsgeTb cepn BeHepbl. YBbI, Obino 3amMeTHa NuLb
nerkasi NpoaonroBaTocTb nnaHeTsl. [pogorkas nyTb, s peLumnn
npoBepuTb, YTO Xe McYe3HeT ¢ HebocBoda paHblue: BeHepa,
KoTopasi gpye, HO HM3KO HaJ rOPU3OHTOM U Ha CBETNOM (hOHe
Heba unu Bera, koTopasi NoYTM B 3€HUTE U Ha CBETIO-CUHEM
doHe Heba. MNooyepenHo nepeBoas B3rnsAf ¢ Bern Ha BeHepy u
obpaTHO (xoTs npu xoabbe 3aTO caenaTtb AOBOMBHO TPYAHO) S
nbiTancs ynoBUTb MOMEHT UCYE3HOBEHMS Ha hoHe Heba obewnx
cBeTun. Ho TyT BOCTO4YHYtO YacTb Heba CHOBa 3aropofun Xonm,
a BeHepa n Bera Bce ewe 6binv BugHbI. Yepes aBe MUHYTHI
Bera, 6rnecHyB B nocnegHui pas, pactBopunack B HeGecHow
cvHeBe, HO Benepa, HaBepHoe, 6bina ewe BugHa. Korga
BOCTOYHbI TOPU3OHT BHOBb OTKPBIICH, S YK€ He MOr HauTu
BeHepy, kak Hu nbitancs. Hebo B aTon obnactu npuobpeno
OpaHXeBbli  OTTEHOK, Byanupys MNnaHeTbl, KOTOpble MOrnu
HaxoaMTbCHA 3A4eCb B TOT MOMeHT. B 8 yacoB 20 MWHYT, TO4HO
no pacnucaHuio, BepxHWA kpanW ConHua nokasancs u3-3a
ropusoHTa. Kasanocb HabnwaeHue 3aBeplUeHO, HO MeHs
nopxuaan Hebonblion ciopnpu3. C 3anaga Ha BOCTOK neTen
6onbLUoOK camoreT, KOTOophbI B nydyax Bocxopsiero ConHua
MMen KpacHoBaThli 0TTeHok v Bug HIO, T.k. 6nukn ot ConHua
MeHsAnM ero oopMy A0 Hey3HaBaemocTu. [1o3aau Ha HekoTopoe
paccTosiHue TSHYNUCh TPU MHBEPCUOHHbLIX crieda 6ernoro LBeTa.
W TyT Havanocb camoe uWHTepecHoe. Yem Gnwxke camonet
noanetan k ComHuy, Tem sp4ye CBETUNUCb WHBEPCUOHHbIE
cneabl. B Kkakom-To MOMEHT cunyaT camonera wucyes, u
ocTanuch TOMbKO 3TW cBeTsAWMecs creapl. [Monyynnack sipkas
«komeTa»!  OgMH M3 WHBEPCUMOHHbLIX CregoB Habnogancs
OTAENbHO, Kak AOMOMHUTENbHBIA XBOCT KOMETbI B BUAE TOHKON
cTpyu rasa. OctanbHON XBOCT ObiN LUMPOKUIA U 3aKaH4YMBarncs
pBaHbIMK Kpasimu. MHe npefcTaBunacb BO3MOXHOCTb YBUAETb,
KakMM MOXeT ObITb BUA KOMETbI, €Cniv oHa ByaeT o4eHb SIPKOWA.
3710 6bINo NnoncTnHe deepuyeckoe 3penuile! XKanb, oHo Gbino
HefonrMM. Xo4yeTcs MocoBeToBaTb NOOGUTENSAM acTPOHOMUM,
Yaule Habniopgatb B YTpeHHMe 4Yacbl. IMEHHO yTpom, korga
BO34yX UWUCT U Mpo3payveH, BaM MOXEeT nNpeacTaBUTbCS
BO3MOXHOCTb YBMAETb HEYTO, HeobblyHOE 1 3penuiyHoe!

AnekcaHdp Koznoeckuli, OpeHbypackasi obrnacms
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3T0 UHTepecHo

[MpoxoxaeHne BeHepbl n Mepkypus
no ancky ConHua ogHOBPEMEHHO!

L
Meparypusl Brriepa

Mepkypuii u Benepa Ha nucke Connua 26 utons 69163 rozna

He moxer 6biTb! Tak BOCKNMKHET ObiBanbii nobutens
acTpoHOMWKM, MpoyuTaB 3TO Has3BaHwe. OH 3HaeT, 4TO B
o6ospymom ByayLlemM Takoro SiBMEHWs He npeasuauTca. JTo
BepHo. B o6o3pumom Gyayuiem He npeauautcsi. Ho uyepes
AECATKN ThICAY NeT Hawu fanekve u 3abbiBume o 21 Beke
NMOTOMKW CMOryT HabniogaTb Takoe siBneHne. Bo3MOXHO, UM
6ynet HeBoomek, 4To Gonblwe 60000 neT Hasap noau yxe
3Hanu o ToM, 4YTo 26 uonsa 69163 roga ¢ 3emnn MoxHO byaeT
HabnogatTe npoxoxaeHve no aucky ConHua cpasy AByX
nnaHet ComnHeyHon cuctembl — Mepkypus u BeHepbl. 310
OuYeHb peakoe cobbiTWe, HO, Kak BWMAWMM, BO3MOXHoe. Ha
npvBOAVMOM PUCYHKE Bbl MOXeTe BuAeTb, kak OyaeT
NponcXoamnTb 3TO SBMNEHUE.

3ems u Benepa Ha qucke Connua 6 urons 2012 roga (Bup ¢
MapCHAHCKON OpOUTHI)

Ha pvcke ConHua, MNOKPLITOM NSTHAMKU, MPaKTU4ECKW, He
M3MEHVBLUEMCA 3a [eCATKM ThiCAY MeT, BWAOHbl OWUCKM
BHYTpeHHUX nnaHeT ComnHeyHow cuctembl - Mepkypua 1
BeHepbl.

[nameTp Mepkypus He npeBbiwaet 11 yrmoBbIX CeKyHA, a
OonameTp BeHepbl — 62 yrnmoBbix cekyHd. BeHepa yxe
3aKkaH4YMBaeT CBoe npoxoxgaeHue, a Mepkypuin TOnbKO
HayMHaeT CBOW MyTb MO AWCKY AHEBHOrO CBETMNa.

Kanb, 4To Ham He AoXMTb © [0 3TOro SBNEHUSI BCETO HUYETO,
KaKMx-TO ~ HEeCKONMbKO  [EeCHATKOB  ThicAd  neT,  YTobObl
npoHabniogate 310 sABneHne ¢ 3emnu. OgHaKo y COBPEMEHHbIX
3eMIsiH BCE Xe eCTb LaHC YBMAETb cpa3y [ABe MNiaHeTbl
ConHeyHon cuctembl Ha pgucke ComHua! B 2012 rogy
npousonaeT elle OAHO npoxoxaeHue BeHepbl no gwcky
ConHua 1 KOCMOHaBThl, fneTsAwme Kk Mapcy (ecnu, KOHeuYHo,
Takasi aKCneauuusi COCTOMTCS), MpY CTeYeHUn 0b6CToATENbLCTB
Mornmu 6bl HabnogaTte Takylo kapTuHy. Ha agucke ConHua 6
noHst 2012 ropa 6ynet HaxoauTbest BeHepa, a ¢ MapcuaHckon
opbutebl (Mnn Ha nytu Kk Mapcy) moxHo 6yaeT Habniogatb Ha
ancke ConHua euwe n 3emnio, a Takke JlyHy, koTopas B AeHb
npoxoxaeHuns Byaet okono asbl NMOnHONyHWsl, U Toxe GyaeT
npoeuuypoBatbcss  Ha ConHue! Tak 4TO  Xenawwue
npoHabniogaTte Takoe siBMeHne [OMKHbI TOTOBUTBLCS K MONEeTy B
kocMoc ©

Ecnn rosoputb o JlyHe, ecTb elle OAHO 3amevaTernbHoe
siBMeHne, cBA3aHHoe C JlyHom u npoxoxaeHvem BeHepbl no
ancky ConHua. 3710 npoxoxaeHue BeHepbl no aucky ConHua
BO BpeMsi MOJIHOTO COMHeyHoro 3aTmeHus! WHTepecHenwas
kapTuHa! Ho, yBbl, NponsoaeT aTo 3aMevaTtenbHoe SBreHve
TakKe He CKOpo, XOTsl ropasgo paHblle  [ABOWHOIo
npoxoxaeHns no amcky ConHua Mepkypus u BeHepbl. Bo
BpeMsi MOJIHOTO COMHEYHOro 3aTMeHus Bedepa nponget no
ancky ConHua 5 anpens 15232 roga. Ha pucyHke Bbl MOXeTe
BUAETb, Kak OydeT npovcxoauTb 3TO sBneHue. CHavana
BeHepa BcTynut Ha anck ComnHua v nporgeT noyTy NooBUHY
nyTW Mo ero AMCKY, a 3aTeM Ha4yHETCs COSIHEYHOE 3aTMeHue.
JlyHa nokpoet ConHue n BeHepy ogHoBpemeHHo! 3aTtem JlyHa
oTkpoeT BeHepy Ha gucke ComHua v NpoAOIKUT OTKpbIBaTb
conHeuHbln auck. BeHepa conpget ¢ gucka ConHua npexae,
YeM ycrieeT 3aKOHYMTbCS YaCTHOE COMHEYHOE 3aTMEHME.

MpoxoxpeHe BeHepel S anpena 15232 roga
B0 BREMA CONHEYHO D S5TMEHMA

IyHa

CanHue

BeHepa

Benepa Ha aucke CoHIa BO BpeMsl COTHEUHOTO 3aTMEHHUS
5 anpens 15232 rona

CKONMbKO 3ameydaTenbHbIX SBMEHUMA NPenogHOCUT HaM cama
acTpoHoMUs. XOTSA Mbl U HE CMOXEM HabnoaaTh 3TW ABMEHUs!
COOCTBEHHbIMX [NasaMu, HO, 3Has O HuX, eule 6Oonblie
BOCXULL@ELLbCA CaMoVi 3ameyaTenbHOW Haykol Ha ceeTe! Beab
Tonbko Gnarogapsi acTPOHOMUM Mbl MOXEM 3arfisHyTb Ha
TbICAYM U MUMNWOHLI NET Brepea, Kak BO BPEMEHM, TaK U
npocTtpaHcTe!

U3obpaxeHusi us StarryNightBackyard 3.1

AnekcaHdp Kosnoeckuli
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He6o0 Hag Hamu

AMNPENDb - 2007

0630p mecsLa
(Gaemcs Ha mecsy erneped)
OcHOBHbIMK aCTPOHOMUYECKUMM cobbITUAMU mMecsua
asnsoTca: Mepkypui B coeguHeHun ¢ YpaHom (1 anpens),
nokpblTMe 3Be3gHoro ckonneHus [nesabl (M45) JlyHom (19
anpens), kometa P/Encke (2P) B nepurenuu (19 anpens),
MakCuMyM AencTBUS MeTeopHOro notoka fNupuabl (22 anpens),
nokpblTne CatypHa JlyHow (25 anpensi), nokpbitne Peryna
JlyHon (26 anpens), Mapc B coeguHeHun c YpaHom (29
anpens). ConHue aBwxeTcs no cossesauio Pulb, 19 anpens
nepexoas B co3esgne OBHa W OCTaBasicb B HeM [0 KOHLUA
mMecaua. bnarogaps GbICTPOMY — MOBBILLEHWIO  CKIOHEHWS
ConHua, ponrota [AHA CTpemuTenbHO yBenuyvBaeTcs. Ha
wupote MockBbl oHa u3meHuTcss oT 13 vacoB 03 MUHYT B
Hayane mecsua Ao 15 yacos 14 MUHYT B ero koHue. Ha wupoTte
Mocksbl nonyaeHHas BbicoTa ConHua [AOCTUraeT K KOHLUY
Mecsua 48 rpagycoB. Houm craHoOBATCS BCe Kopode, M Yy
nobutenei acTpOHOMWUM OCTaeTCA BCE MEHblUE BPeMeHn Ans
HabntogeHun 3BesgHoro Heba. BevepHee Hebo Bcero mecsua,
Takke kak U B MapTe, byaeTt ykpalieHo kpacasuuen BeHepon,
NPOAOIMKUTENBHOCTL BUAMMOCTU KOTOPOW cocTaBuT 3 yaca B
Havane anpens u 3,5 Yaca — B KOHLe. B TeyeHuve
onucbiBaemMoro rnepuoga nnaHeta npongeT Mo CO3Be3aUsIM
OBHa un Tenbua, pacnonarascb [JOCTaTOMHO BbLICOKO Haf
3anagHbIM rOpPM3OHTOM Ha poHe BeyepHew 3apu. 12 anpens (B
OeHb KocmoHaBTuKM) BeHepa npomgeT B 2 rpagycax toxHee
Mnesn, a 19 anpens okono 3aTux HebecHbIx obbekToB OyaeT
HaxoauMTbca Monopast Jlyna (®= 0,07), koTopasi nokpoet
Mnesgel. OToT Beyep OydeT  KyNMbMWHALMOHHBIM MO
3penquiHOCTM 3a Becb Mecsald. HoyHoe cBetwno 6yget
BMHOBHMWKOM ellle ABYX MOKPbITUIA MecsLla, a Ha4yHeT CBOW NyTb
no anpernbckoMmy Heby B co3se3guu JlbBa npu case 0,97. 2
anpenst ecTeCcTBEHHbIM CrnyTHUK 3emnu BCTynuT B a3y
MOSIHOMYHUS, @ Yepe3 MOMOBMHY CYTOK MPOVAET TOYKy anores
(camy yaeneHHyto OT 3emMnu Touky cBoew opbutsbl). OTto Byaet
camasi maneHbkas JlyHa B nonHonyHue B 2007 rogy. He
CMOTPSA Ha 3To, nonHasa JlyHa caenaeT HouM Havanma mecsaua
OYeHb CBETMbIMW, HO C KaxabiM AHeM OyaeT onyckaTbCs B
10kHOe nonyliapue HebecHow cdepbl. K KOHLY nepBon aekaapl
(k nocnegHen yetBepTu) JlyHa mponaeT cBOeobpasHylo TOYKY
KXKHOTO INYHHOro CTOsiHUA» B co3se3aun CTpenbua, umest
oTpuuaTtenbHoe cknoHeHne 29 rpagycos. bnarogaps atomy
BTOpad [Jdekaga Mecsaua 6Oyger 6eanyHHon, u  Ang
Habntogatenen TyMaHHOCTEN " KomeT HacTynuT
6naronpuaTtHoe BpemsA. 24 anpensa JlyHa npuobpeTeT Bua
nonymMecsLa nepeon 4eTBepTH, BHOBb 3asBMIsSi O CBOEM Npase
Ha HebocknoH. [locnegHss pgekaga Mecsia Gynetr camoi
©naronpuaTHon ans HabntogeHui NyHbl, Tem Bonee, YTo B 3TOT
nepvod npousodayT ABa MokpbiTvA  JlyHow. [ogpoGHble
CBefeHVs1 O MOKPbITUAX AaHbl OTAENMbHbIMW 3ameTkamu. W3
nnaHeT, Kpome BeHepbl, HOYHOe cBeTUNo c6nManTCca C
OnuTtepom (8 anpens), a Takke 6yaeT HabnogaTeca No yTpam
B ManbIx ¢pasax okono Mapca (14 anpens)) u Mepkypus (16
anpens). YTpeHHee Hebo He OrelieT ApkMMU cBeTMnamu u
co3Be3ansaMu. HeBbICOKO Ha tore OAMHOKOW SpKOW 3Be30MN
cusiet KOnuTtep B co3se3amm 3meeHocua. Ha toro-BocToke y
CaMOoro ropu3oHTa MOYTW CKPbINCA B flydax 3apy OpaHXeBblN
Mapc (B cossesgun Bopones). Jleeee Mapca umeeTcs ewe
ofHa nnaHeTta — Mepkypuii, HO B CPeAHUX U CEBEPHbIX LLUMPOTax
ee Henb3a byaeT HabnoaaTe MO NPUYMHE HWU3KOTO MOMOXEHUS
Hag ropu3oHToM. [naHeta 6yAeT BOCXOAWUTb MULLb HEMHOrO
paHblue ConHua, 1 YTOHET B Nnyvax yTpeHHel 3apu. Habnoaatb
ee MOXHO ByJeT TONbKO B HOXHbIX panioHax cTpaHbl. Y YpaHa u
HentyHa HacTynuna yTpeHHAs BWOMMOCTb, HO YCIIOBUSI WX

HabnaeHW Henb3si Ha3BaTb GaroNpPUSATHLIMU U3-3a CBETIIONO
Heba. YpaH B Hayane Mecsia BCTYNUT B COEAMHEHME C
Mepkypuem, a B KoHUe mMecsiua — ¢ Mapcom. Apkue BeyepHue
CO3BE3MS YXOAAT 3@ FOPU3OHT, M K NMOMYHOUM B KKHOW YacTu
Heba octatoTcs Tombko 3 sipkux 3Be3gpl: Peryn, Cnuvka w
Apktyp. BegHocTb Ha spkme cBeTuna BOBCE He O3HayaeT
OTCYTCTBUSA OOBbEKTOB Ans HabnoaeHU, NOCKONbKY Ha rpaHvue
co3e3auii JlbBa, [deBbl n Bonoc BepoHukn MoxHo 6yaet
oTbicKaTb OKONMO [ABYX [ECHATKOB TyMaHHbIX 0ObekToB
(ranaktuk). Jlyywee Bpems OAns Mx MOWCKOB - BTopas Aekada
Mecsiua. HebecHas cTpaHHMUa — nepuoanyeckas kometa JHke
— 3a MecsU nobbiBaeT B co3ee3amax OBHa n Kuta, a 21 anpens
pocturHeT  6necka 3,9m, T.e. cTaHeT  JOOCTYMHOM
HEBOOpYXeHHOMY rnasy. Ho ycnosus ee HabniogeHun oyayt
OGnaronpuaTHel Nuwb Ha tore. Kometa OyaeT HaxoauTbcst Ha
BeyepHeM Hebe, HO Ommsko k ComHuy. Tem He MeHee,
nobutenn actpoHomun Poccum n CHIC moryT nonbitatbes
HanTM NpU MOMOLUM CBETOCWITbHBIX MHCTPYMEHTOB BO BTOPOWA
nekage  anpens. Ewe opHom komeTon, [OOCTYyMHOMW
nobuTenbckUM cpeactsam HabntogeHuin, 6yaet P/Machholz 1
(96P). B Hauane mecsua «xBocTaTtasi roctes» OygeTr umeTb
pacyeTHbI Bneck okono 4m, HO ObICTPO CTaHET CHWXaTb €ro u
K KOHLy Mecsila cTaHeT obbekToM He spde 11 3Be3gHOW
BenuunHbl. OHa ByaeT HaxoguTbCs Ha yTpeHHeM Hebe, nporas
no cosse3gusim Kuta, Pui6 un lMeraca, HO U Ans 37O KOMETbI
yCroBusi BUOMMOCTM OyayT 6GnaronpusiTHbl NULb B HOXHbIX
parioHax. KoHeuyHo, ecnu onucaHHble KOMeTbl noBeayT cebs
Tak, kak 6onblasn kometa MakHoTa, TO, BO3MOXHO, U XUTenam
cpedHux LMpOT YyAacTcs npoHabnogatb UMX B OYepedHOM
nosBneHnn. M3 manbix nnaHet (actepougoB) nobutenu
acTpoHOMMM cMmOryT Habniopatb B anpene Bcero 3 HebecHbIX
Tena ao 10m, cambiM sipkum U3 koTopblx 6yaeT Becta. K koHuy
Mecsua ee 6neck BospacTeT Ao 6,0m, u Becrta craHeT
OOCTYMHOM HeBOOpYXeHHOMy rna3dy. Becb mecsau actepoug
OyneT MegneHHo nepemellaTbcsi B co3Be3auu 3MeeHocua B
[ecATke rpagycoB ceBepo-3anagHee tOnutepa, noaTtomy
CINOXHOCTEW C nouckamu BecTbl He [JO/MKHO BO3HUKATb.
Acteponpg KOHOHa B Havane anpens 3anmeT MOMoXeHue B
noroBuHe rpagyca ceBepo-3anagHee 3Be3abl A3eTa [leBbl.
Bneck acteponga B TeueHne MecsiLa He MPEeBbICUT 3HAYEeHUs
9,8m, M Ons ero NOUCKOB HYXHO OydeT BOCMONb30BaThHCS
noapobHon 3Be3gHorn kapTon. Ewe ogumH actepoug - Thalia
(23) - c bneckom 9,8m B Hauane mecsua, byaeTt HabnogaTbCcs
B co3Be3aun Bonoc BepoHuku Ha rpaHuue ¢ cosse3gvem JlbBa
(B Heckomnbkux rpagycax BocToyHee 6GeTbl JlbBa). B TeueHue
Mecsaua Ha EBponeiicko 4yactm Poccum  moxHo Byget
HabntogaTb BCEro 04HO MOKpbITME 3Be3abl 4o 10m acTeponaoMm.
18 anpens actepongom 313 Chaldaea nokpoetcsi 3Be3ga TYC
5024-00428-1u n3 cossesansa Beco 6Gneckom 9,8 m. MNonoca
NOKPbITUSI NponAeT MNOYTWM MNOMHOCTbIO BAOMb peku Bonra. B
TeyeHue Mecsua [OCTUTHYT MakcuMmyma 6rnecka HeCKONbKO
[ONronepuoguyecknx nepemeHHolx 3Be3d: R Bopowa, W
Angpomegbl, R Jlucuukn, RS Tepkyneca, T [epkyneca, V
Kaccronen. Bce oHM focTynHbl Anst HabnoaeHuii B GUHOKNb, 1
pocTuralT B MakcumyMme briecka 6,5 - 7m. BTopyto nonosuHy
Mecsua (¢ 16 no 25 anpens) Hebo GyayT npoyepumBaTb
«najalowme 3Be3dbl» U3 METEeOpHOro notoka Jlvpuabl,
MaKCUMyM KOTOPOro HacTynuT 22 anpens. MakcumanbHoe
yucno notoka gocturaet 20 MeTeopoB B Yac. ATOT NOTOK AaBan
06WnbHbIE OOXAM B MpOLUMble Beka, HO yrac B cepeauHe XIX.
MocnepgHsia Bbicokas akTMBHOCTL Jlupua Habnoganacek B 1985
rogy. Torga 4acoBoe uucno gocturno 200 meteopos B vac. o
BU3yarnbHbIM OLEHKaM WMEeeTCsl [BOWCTBEHHOCTb pajuaHTa.
Jlvpmaam npucywm GeicTpble 6enble meTeopbl. bnv3kasi nepsas
yetBepTb JlyHbl He GyaeT ocoboi nomexoln Ans HabnaeHWI
JIlnpug B 2007 rogy, T.K. HOYHOE CBETWMO 3anaeT OKOmo
nonyHoun. [JHeBHble HabnogeHWs CBOASTCH K HabrnogeHusM
ConHua. Ha noBepxHOCTM [OHEBHONO CBeTUNa Jdaxe B
HeborbLUIOM TENECKon ferko 06HapyXUTb NATHA, NepemMeLLeHne
KOTOPbLIX 3aMETHO Npu HabngeHMM B TeYEHUE HECKONbKUX
OHew. PerynsipHoe oOTCnexuBaHue WX MOSIBIIEHWUSI MO3BOMNSiET
CyAuTb O CONHEYHON aKTMBHOCTWU. HO HY>XHO MOMHUTb, YTO MpwU
HabnoaeHuax ConHua B 0OblYHbIA GUHOKMb UMK Teneckon
HyXHO obs3zatenbHo (!!) wucnonb3oBaTb COJHEYHbIN
¢unbTp M3 TEMHOrO CTekna WM WHOTO  crnewuunanbHOro
MaTtepuvana.

Sdpemepuns HeBecHrx Tenm — B KH N 4 sa 2007 roxm
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AcTpoHomMuUSA
M obLecTBo

MockoBckoe otaoeneHue Alro
BOCCTaHaBiMBaeT paboTy

B MockoBckom otaenenun AI'O

Nocne anutenbHoro no4yt 13 neTHero nepepbiBa, BHOBb
ctano dyHkumoHupoBatb MockoBckoe otaeneHue AlrO no
apgpecy: yn. CapoBo-KyapuHckas, A. 24 - naBecTHoe MecTo
cpeAun acTPOHOMOB-NIOOUTENEN U TeNecKonocTponTenen.

B HacToslwee BpemMs B MOMELLEHUWW pacrnonarakwTcs:
LlenTpanbHbii coBeT AIO 1 ero MockoBckoe oTaeneHue. 3gech
e WMeeTcsa [J0CTaTO4YHO Henmoxas 6oubnuoTteka, HEeCKOSbKo
CTaHKOB ANsA LNMPOBKMA 3epkan M KOMMNbIOTEPbI, OCHALLEHHbIE
acTpoOHOMUYECKUMU MporpaMmmamn. B passutum aesitenbHoOCTu
obLecTBa B HacTosiee BpeMs y4acTByoT okono 30 YenoBek.
Bce HoBOCTM B onepaTMBHOM nopsake nosiBMATCA Ha hopyme
3Be3goyéta  (www.astronomy.ru) u  dopyme [eHebona
(http://www.denebola.ru/Homepage/Forum/index.php). B
HacTosilee Bpems  DyHKUMOHMpPYeT canT  MOCKOBCKOro
oTaeneHusi (bbiBliee MockoBckoe 06LiecTBo nobutenen
acTpoHoMuM): www.molas.ru, HO yXe B CKOPOM BpeMeHu
[OMKHbI nosBuTbCA canTbl LleHTpanbHoro otaenenunss ArO um
otaeneHust A0 C._lNeTepbypra.

3a TO HebGonbluoe BpeMms, KOraa Mbl BHOBb MOMyuYunun 3TO
romeLLeHne, Ham yaanochb MPMBECTU ero B NOpsaoK, NepexuTb
HaBOAHEHWE, O4YUCTUTbL OT pPasnMYHOro Mycopa, 3aBecTu
CTaHKW, KOMMboTepbl. YneHbl Hawero obuiectBa B Aekabpe
MPOLLOro roAa COBEPLUNMN COBMECTHbIX BbIXOA B MnaHeTapui
BoopyxéHHbix cun P®. B panbHenwwne nnaHbl BXOAMUT:
nocTpoika TeneckornoB, COBMECTHbIE Bble3abl Ha HabnoaeHus
1 B pasnunyHble obcepsatopun. MonogéxHas rpynna rotosut
NpOEKT nccnefoBaHna MeTeopuTHoro o3epa Cmepasybe.

MbI OTKpbITBI ANsi Bcex nwobutenert actpoHomuun. CobpaHus
npoBogsaTcs  Kaxgyil cybbory ¢ 12-00 po  16-00.
HononHuTtenbHaa nHdopmaumsa no TenedoHy: 8-903-786-10-30

Mucbma B
penakuuio

MHeHue ynutatens

Kpenkast, 3makasi CHUCXOIAIIAs K YPOBHIO THHO3ABPOB
craths A. Ky3nenosa (cmp. 23, Ne 2 - 2007) naBena Ha
CKPOMHOE BO3PaKCHHE aBTOPY.

Iurarta: "JImHO3aBpHI BOT COTHH MHJUIMOHOB JIET
JOBWIM Tha3amu (OTOHBI 3BE3N - a + AcTpoHOMHEH y
HUX B MO3TY W He maxuo. Ecnu o nmepBuuHOCTH Marepuu
U CO3HAHMS CIIE MOXKHO CIIOPUTH, TO YK HayKa TOYHO
BTOpHUYHA o OTHOIICHHIO K CO3HAHHUIO".

Ha Moif B3rmsim, aBTOp HECKOJIBKO YBIEKCS CBOUM
MPEBOCXOJCTBOM JIOBUTH (DOTOHBI JIydille ITUHO3ABPOB.
Mmue Heyno0HO 3a AuHO3aBpoB. Tem Oosiee, UTO camu
MUHO3aBPbl OTBETUTh HE MOryT. He moTomy, 4To HE
YMEIOT TOBOPUTh Ha PYCCKOM si3bIke. He3HaHue
ACTPOHOMHH OKa3ajJoCh (aTaabHBIM /ISl JIWHO3aBPOB.

He noramanmuce BOBpeMsi cMuUrpupoBaTh. BTopuuHbIN
(dakTop ompenenua NMepBHUYHBIA. M HE paccKaxyT yxke
TUHO3aBPHl HU O 3Be3/aX, KOTOPBIMHU JIFOOOBAINCH CTO
MUJDTHOHOB JIET Ha3al, HA O HayKax, KOTOpPBIE OBUIH IS
HUX KI3HEHHO BaKHEI.

OTOT medanbHBIA mpuMep (0O0paTuTe BHUMAHHUE -
B3SITHI HE MHOI0) CITY)KHT SHEPTHYHBIM MPHU3BIBOM - HE
oTpekaiica ot Hayk! He otpekaiics oT acTpoHOMHU -
Bepb €il M mpuciymmBaiics K ee uHpopmanmu. He
BEpHUIIIb, YTO ACTPOHOMHS - MPHKIAJHAS HAayKa, KaK U
reorpagus’? HanpacHo. Crpocu JIUHO3aBPOB.

IpuknamHas Hayka - Bellb cepbe3Has. Eciu yBuaets
mI00yC W 3aMEeTHTh, YTO B AHTApKTHIE pa3Beaan
MECTOPOXKICHHS YIJIA, TO JIETKO PEHINTh, 4TO OelbIxX
MATeH HE OocTalloch. Bcs mutanera mpoiineHa, Bce Ipo
Hee y3Hamu. OcrTanoch HCHOIB30BATH HAWICHHOE U
Y3HAHHOE - HYXHO€ H HEHyxXHoe. YeM MB H
MOJIB3yeMCsl, MHOT/IAa C BEJIUKOH MeJaiplo OTMedasi, 4To
9TO BPEIHO JUIS TIAHETHL. DTO HA3BIBACTCS - MIPHUIOKHUTH
3HaHue. Hayka CTaHOBUTCS MPHUIOXHUMOM, IPUKIIATHOM,
MpaKTU4ecKoil. OTo - yAen KakIod Hayku B pyKax
TPYIOTIO0MBOTO YeJIOBEUECTBA.

W BOT BO3HHK BOIPOC - HEYKEIH MPAKTUIHOCTH
ACTPOHOMHH TOJIBKO B TOM, 4TO K 3eMIIe TIePHOANIECKU
MIPUKIIABIBAIOTCS acTepouabl? O4eBHAHO, HE TOJNBKO B
stoM. Torma eme BOmpoc - Kak NPWIOKHUTH 3HAHUS O
YepHBIX OpIpax? BoBpems yKIOHUTHCS OT BCTPEUH C HEH
B HeoOo3pummoM Oymymem? Moxer ObITh. EcTh
Kateropusi 3HaHWW - "3HaHWma B 3amac". U, OymbpTe
YBEPEHBI, 9TH 3HaHMs 00s13aTeNbHO NMpuroasatcs. JInbo B
WX TpPUMEHEHUH, NIH00 B WX HempuMeHeHuH. Kak ¢
aToMHOW OomOo#t. Jla wu BooOme ¢ OOMOOIA.

BoT TOmBKO OAMH MOMEHT: Korja KakoH-TuOo
YIUBUTEIBHBIA (DAaKT CTAHOBHUTCS H3BECTHBIM OJIHOMY
YeJOBeKy - 9TO 3HaHHE OJHOro 4enoBeka. [Ipo dakr
y3Hanu 1Boe? DTo 3HaHWME AByX. Ho ecnm 3HaeT Bce
YeI0BEYECTBO, TOTAA 3TO yXKE HE 3HAHHE - 3TO OOBIYHBIN
¢dakr. Xorten mi A. Ky3HeIoB B cBoel cTaThe CKas3arh,
9T0 Teorpadus - CKOTUIEHUE OOBIZICHHBIX ()aKTOB, YaCTh
MPUBBIYHOTO yKiana? Jlymaio, IMEHHO 3TO OH M MIMET B
Buny. Cramo ObiTh, A. Ky3HEmoB cormacurcs, dTO
00bIyHast reorpadus - 4acTh OBITHSA, B paMKaX KOTOPOTO
ompezesnsieTcs CO3HAHWE, B TOM YHCIE M €ro
cobcTBeHHOE?

Boobuie uHTEpecHass MbICib monydaercsa. IIpocto
BBITOBOPUTh A. Ky3HENOBY IpEeBHIOIO HCTHHY, 4YTO
npeHeOpekeHne HayKol OOpaTHO MPOMOPIUOHAIBHO
3HaHUSAM B 3TOM caMO# Hayke, - HE UCTUHHAS 11eJb MOeH
3aMeTKH. 3aMeueHO, 4TOo oO0Imiee 3HAaHWE CTAaHOBHUTCS
ompeneIionM  GaKTOpOM Ui Pa3BUTHA CO3ZHAHUSA
obmectBa. Crajio OBITH, YeM OOJIbIIE Ka)KIBIH W3 Hac
3HAaeT, TeM BHIIIC YPOBEHb CO3HAHHUS CIEIYIOIIEro
MOKOJICHUS. BBITHE - TpPWIOKEHHWE HAIIUX 3HAHUH -
nepBuyHo. Ha 93ToM ObITHHM 0a3upyrOTCs 3HAHUS
TIOTOMKOB.

U BOT, ¢ M3BUHEHHSAMH 32 M3BHJINCTOE MPEIUCIOBHUE
n ¢ 6nmarogapHocteio K A. Ky3HenoBy 3a "moackasky",
HAKOHEI[ JICTIA0 BBIBOJ - YeM OOJbIIE MBI C BAMH 3HAEM
U pa3BHBAaeM aCTPOHOMHIO, TeM OBICTpee Hallh JeTH
JIOCTUTHYT HEIOCTHKIMEBIE 3BE3/IbI.

E.A. Yuxoea, 2. C.-llemepbypz
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MNone3Han
CTpaHu4kKa

Kapta suaumoun

CTOPOHLI JIyHbI

Mops:
Cesep:

1 - Mope Xonona (Mare Frigoris)

2 - Mope Jlosxneit (Mare Imbrium)

3 - 3anus 3Hos (Sinus Aestuum)
Cesepo-Bocrok:

4 - LlenTpanbblii 3anus (Sinus Medii)

5 - Mope Ilapos (Mare Vaporum)

6 - Mope Scuoctu (Mare Serenitatis)

7 - Mope Criokoiictaus (Mare
Tranquillitatis)

8 - Mope Kpusucos (Mare Crisium)
17 - O3epo CroBunenwii (Lacus
Somniorum)
18 - Bonora CHa (Palus Somnii)
19 - Mope 3meii (Mare Anguis)
20 - Mope Boann (Mare Undarum)
IO0ro-Bocrok:

9 - Mope U3o6unus (Mare Fecunditatis)
10 - Mope Hexrapa (Mare Nectaris)
21 - Mope ITens (Mare Spumans)
HOro-3anan:
11 - Mope O6naxos (Mare Nubium)
12 - Mope Bnaxuoctu (Mare Humorum)
13 - Mope ITo3nanHoe (Mare Cognitum)
22 - Bonoto Dnuaemuii (Palus
Epidemiarum)

3anajn:

14- Oxean byps (Oceanus Procellarum)
Cesepo-3anan:

15- 3anus Pocsr (Sinus Roris)

16- 3amu Pagyru (Sinus Iridum)
Topsr:

Cesepo-Bocrok:

23 - Ansnst (Montes Alpes)

24 - Anbrmiickas Tonuna (Vallis Alpes)
25 - Kaska3s (Montes Caucasus)

26 - Anennunsl (Montes Apenninus)

27 - Topst Xemyc (Montes Haemus)

28 - Taspuueckue ['opsl (Montes Taurus)
HOro-Bocrok:

29 - Iupenen (Montes Pyrenaeus)
Oro-3anan:

30 - Ipsimast Crena (Rupes Recta)

31 - Pudeiickue T'opsr (Montes Riphaeus)
Cesepo-3anan:

32 - Jlonuna Hlperepa (Vallis Schroteri)
33 - Topsl FOpa (Montes Jura)
Kparepsi:

Cesepo-Bocrok:
34 - Kpartep Apucroteins (Crater Aristotle)
35 - Kpatep Kaccunu (Crater Cassini)

36 - Kparep Epnokc (Crater Eudoxus)

37 - Kparep Duaumuon (Crater Endymion)
38 - Kparep I'epkynec (Crater Hercules)
39 - Kparep Arnac (Crater Atlas)

40 - Kpatep Mepkypnii (Crater Mercurius)
41 - Kparep Ioceiinon (Crater Posidonius)
42 - Kparep 3enon (Crater Zeno)

43 - Kparep Jle-Monbe (Crater Le Monnier)
44 - Kparep ITnunwnit (Crater Plinius)

45 - Kparep Burpysuii (Crater Vitruvius)
46 - Kparep Kneomen (Crater Cleomedes)
47 - Kpatep Tapynuwmii (Crater Taruntius)
48 - Kparep Menenait (Crater Manilius)

49 - Kparep Apxumen (Crater Archimedes)
50 - Kparep ABronux (Crater Autolycus)
51 - Kparep Apucrumn (Crater Aristillus)
IOro-Bocrok:

52 - Kparep Jlaurpen (Crater Langrenus)
53 - Kparep 'oknen (Crater Goclenius)

54 - Kparep Wnatus (Crater Hypatia)

55 - Kparep Teodun (Crater Theophilus)
56 - Kparep I'nnmapx (Crater Hipparchus)
57 - Kparep Crusenc (Crater Stevinus)

58 - Kparep ITrosemeii (Crater Ptolemaeus)
59 - Kparep Bonbrep (Crater Walter)
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HOro-3anan:
60 - Kpartep Tuxo (Crater Tycho)
61 - Kpatep INutar (Crater Pitatus)
62 - Kpatep Iukxapy (Crater Schickard)
63 - Kpartep Kamman (Crater Campanus)
64 - Kparep bumman (Crater Bulliadus)
65 - Kpatep ®pa Maypo (Crater Fra Mauro)
66 - Kpatep I'accennu (Crater Gassendi)
67 - Kparep bropru (Crater Byrgius)
68 - Kparep bun (Crater Billy)
69 - Kpatep Kprorep (Crater Crueger)
70 - Kparep I'pumansau (Crater Grimaldi)
71 - Kparep Puagosn (Crater Riccioli)
Cesepo-3anajn:
72 - Kparep Kemnep (Crater Kepler)
73 - Kparep Apucrapx (Crater Aristarchus)
74 - Kparep Konepuuk (Crater Copernicus)
75 - Kparep ITudeii (Crater Pytheas)
76 - Kparep Dparochen (Crater
Eratosthenes)
77 - Kparep Maiipau (Crater Mairan)
78 - Kparep Tumoxapuc (Crater
Timocharis)
79 - Kparep Apnan (Crater Harpalus)

- K ceBepy oT Hero kpatep ITudarop
(Crater Pythagoras)
80 - Kparep Ilnaron (Crater Plato)

McTtouHuk: http://lwww.astronet.ru




Total and Annular Solar Eclipse Paths: 2041 — 2060
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Actporon 100 Poccun + Ao ransiabon from russion

Hapomib ekt SCTpoRiciisonm S * PEIMCTIOMA NGNLI00 ATENeH

ABTORCKVI ROJUIEKTV | ITYTEROIIMTE ACTPOHOM/

YBaxkaemble Jwo0utesn actponomum! IlpomormkaeTcst €XeronHbli HHTEPHET-KOHKYpC mpoekta Acmpomon Poccuu
http://www.astrotop.ru «3sesusr ActpoPynera u I - 2006» (3APA-2006). 15 ¢eppans 2007 roma 3aBepiuaercs
BBIIBIOKCHUEC HOMHHAHTOB. 3aTEM HAYHETCS TOJILKO TOJIOCOBaHKE, KoTopoe mpomutes 1o 31 mapra 2007 roxa. Mtoru OymyT
ornamensl 12 ampens 2007 roma. Harpaxnenue mnoGenurteneii TpaguLMOHHO COCTOMTCS Ha €XKEroJHOM (ecTHBaie
mobuteneit actpoHoMun «Actpodect» http://www.astrofest.ru, KoToperidi B 3TOM Toxy mpoiaer ¢ 20 mo 22 ampens B
MTOJIMOCKOBHOM O03JIOPOBUTENEHOM KomIutiekce «OpreHok» (. [lymkunao). YcnoBusl y4acTds W JApYrue MOAPOOHOCTH O

koHkypce «3APS-2006» Bbl Haiimere Ha http://www.astrotop.ru.  Yyacmeyiime e koHkypce! [loenusime Ha xod ucmopuu
AcmpoPyHema! Bbl Moxeme mnpozoriocosamb 3a omoesibHO 835Mbili pecypC Unu 3a HECKOJIbKO calimog8 O00HO8peMeHHO. Bbi moxeme
gHecmu Opyaol rnoHpasuswulicss Bam calim e crnucok HoMuHaHmMos. Bawe z2onocosaHue - HyxXHbIU 68knad & pazsumue bumernsckol
acmpoHomuu 8 Poccuu u CHI!

T T T Y T T T T T T

IX BecepoccHCKMA (pecTHBank NOGHTEReR aCTPOHOMHANW H TENECKoNoOCTPOEHHA
20 — 22 anpens 2007 roga, NogMockoBbe

Actpo®ecT — 3T0 MecTo, rae AymatoT 06 acTPOHOMUW, FOBOPAT 06 aCTPOHOMUM, 3aHUMAIOTCS aCTPOHOMUEN M yvaTcs acTpoHomun. Bpems
Actpod®ecta - 3TO [ABOE CYTOK, MOCBSILLIEHHbIX TOMbKO NOGMMOMY yBneyeHuio. OTO BPEMS OTKPLITOrO, WMHTEPECHOTO W HUYEeM He
orpaHvV4eHHoro obLueHust ¢ 6nmM3kumMm No Ayxy nogbMy Ha hoHe KpacuBOW NOAMOCKOBHOW Npupoab! U, nperaCHom BeCeHHeln norofbl. AT0
OBEe HOYM  pasHOOOpasHbIX W WMHTEHCUMBHbIX aCTPOHOMMYECKMX HabnogeHud, Koraa 3a OfdHy Hg g AT 3 [eCsATKu
WNHCTPYMEHTOB.
Kpome TOro, ato mecrto, rae

Ll acmpoHoMbI-ritobumenu co ecell cmpaHbl 3HaKoOMsImMcs u obwaromes

= 38y4Yam UHmMepecHble OoKnadbl U 8bicmyrneHus, edymcsi obcyxoeHusi u OUCKyccuu

Ll KommnaHuu npedcmasrisiiom Ho8ble npodyKmbl U mexHoo2uu

*  mobumernu acmpoHOMUU OKa3sbli8aom ceou pesysibmambl U O0CMUXEHUSsT

= 1Ipox00sim KOHKYPCbI 8 pasfuyHbix 0bnacmsx mobumensckol acmpoHOMuU

Ll npoxodssim maccosble HabrodeHus

" acmpoHoM-nbumernb MOXem Kynume unu npodams Mpakmuyecku 8ce, Ymo Hy>HO 8 aCmMpOHOMUYECKOU rpakmuke

= 20e HOBUYOK 3a napy OHel Moxem ysudemb U y3Hamb bonbwe, YeM 3a rapy s1em camMocmosmesbHoO20 3aHAMUS acmpoHoMuUed.
WNtak, ecnu Bam Hebe3pasnuyHa acTpoHOMUS, ecrnu Bbl NMtobute Hebo, ecnm Bam He XBaTaeT 3HaHWM 1 obLeHnst Ha aTy Temy, To AcTpodecT —
3TO TO MeponpusiTue, KOTopoe BaMm obs3aTenbHo cnepyet nocetutb. PectuBans Actpo®ecTt-2007 npowper ¢ 20 no 22 anpens Ha
TeppuTopun AeTckoro ropoaka «OpneHok», B MywkuHckom paioHe MockoBckor o6nactu. NpeaBaputenbHas pernctTpaumst y4acTHUKOB
ecTuBans HauyHeTcs B KOHLUe ceBpansi. [MogpobHasi nHpopmaums 6yaet onybnvkoBaHa Ha cante cpecTmBans.

o ecmpeyu nod 3eezdamu Modmockoens! [Modpo6Hocmu o Meponpusimusix pecmugars Ha http://www.astrofest.ru
T T 2 X T L T T T T T L L YTy

Kak odhopmunTb noanucky Ha >xypHan «He6ocBoa»

[Moamnmcky MOKHO O(OPMUTD B JIBYX BapHaHTaX: NeYaTHOM (IPUHTEPHOM) U JICKTPOHHOM.

Ha neuyaTHbI BapuaHT MOXHO NognucaTbCsi, Npucnas 06blYHOE MMCbMO Ha aapec pegakuun:

461 675, Poccusi, OpeHbyprckasi obnactb, CeBepHbIli paiioH, ¢. KambiwnuHka, Kosnosckomy Anekcanapy Hukonaesudy

Ha aToT e agpec MOXHO NpuUcCbInaTh PYKOMUCHbLIE U OTrNeYaTaHHbIe Ha NPUHTEPE MaTepuanl Ans nyGnvkauun.

Pykonucy 1 nevatHble Matepuarisl He BO3BPALLAKOTCS, MOSTOMY MPUCLINANTe KONuK, ecriv Bam HyxeH opuruHan.

Ha saexTponnblii BapuanT B Gopmare pdf MOKHO rmomnucarthes, IprciIaB coOOIeHne Mo e-mail Hipke.

Tema coobuienust - «[loamucka Ha xypHan «HeGocBomy». ITo aTiM e-mail cornmacoBbIBaeTCs U IeyaTHast MOINUCKA.

Buunmanue! [Ipucsuiaiite 3aka3 Ha TOT e-mail, KOTOpBI OJIMKe BCEro 1Mo perroHy K BameMmy HaceneHHOMY MyHKTY.

Ypan u Cpeonnsn Bonca: Anexcanap Kosnoscknit sev_kip2(@samaratransgaz.gazprom.ru
Pecnyonuka Benapyce: WBan bproxanos betelgeize astro@mail.ru

Jlumea u Jlameusn: Anppeii Cadponos safronov@sugardas.It

Hoesocubupck u oonacmop: Anexceii ... inferno@cn.ru

Kpacnosapck u oonacmeo: Cepreii Byngaxos buldakov_sergey@mail.ru

C.-Ilemepoypz: Jlena Yaiika smeshinkal986@bk.ru

I'poonenckasn oon. (Benapycs) u Ilonsua: Maxcum JladbkoB labkowm@mail.ru

Omck u obnacmy: Cranucnas... star_heaven@mail.ru

TI'epmanusn: Lidia Kotscherow kotscheroff@mail.ru

(pe3epBHblii anpec: Sergei Kotscherow liantkotscherow@web.de - IUCATh, €CIIM TOJILKO HE pabOTaeT MepBbIii)
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