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YBaikaemble
JIO0UTEIN ACTPOHOMMH! I COAE p>XaHue

[Mpumute mno3apapienus ¢ HacTymusmmM 2007 I

rogom! IlycTh HOBBIH TOJ NPUHECET BaM MHOTO ' A eGecHbIil Kypbep
pajocTH M YCIeXOB B IOCTIKGHMM —TaifiH
Mupozaanua! M B HacTynMBIIEM TOAy >KypHan ||

«Hebocpon» mnocrapaercst momous Bam B otom. I 15 KpaTkoBpeMeHHBIC TyHHbBIC
Illar 3a maroM Mbl BMecTe OyaeMm y3HaBaTh o I SIBJICHHS

HOBBIX OTKPBITUSX M JIOCTHKEHUSAX aCTPOHOMHUH M
00 HCCIEOBAHMAX KOCMHYECKOTO MPOCTPAHCTBA | .
OpH HOMOIIM KOCMHYECKHMX ammapaToB. Bamm || 20 -HYHHI)H/I ropoa: KTo €ro coznan?
cratbi  ®u  ¢ororpaduu, NpuciaaHHble I |

ny6onukanuu B KypHane, Oyayr nuenneiM I 23 CDQT()rpa(I)preM Jlyny
MaTepHalIOM JUIsl IPYTUX JIOOUTEIEH acTPOHOMUH,
KOTOpbIE CMOTYT IPOHA0MIOZaTh M 3allevarTieTh |
HeOecHble OOBEKTBI, PYKOBOICTBYSCH OIBITOM ||
MacTUTHIX JoOureneit actpoHomuu. JKypHan |l
«HebocBom» ¢ ynoBoibcTBuEM omybnukyer Bee, I

YC€M BbI XOTHUTEC IOACIUTHECA CO CBOMMH KOJLICTaMH :: 34 BOHI)HIaﬂ MC,Z[BCILI/IH&, Ma_]'[aﬂ

27 TlpenBBIYUCIICHUE 3aTMECHUM C
IIOMOII[BIO TAOJIUI]

mo yBieueHuro. [IpuchutaiiTe NHOOBIC MaTEPHAIbI, I MenBeauma
HE CTECHAACh UX, MOXKET OBITh, CIA0OT0 KAauecTBa. ||
Ho Bce HaumHaeTcs ¢ Manoro, U HaOpaB omeita B ||
JTIOONTETHECKOM M3/IaHNM, BBl CMOJKETE TIOBEPHTD B :: 37 dotoranepes aroduTenei
ce0s1, ¥ IUIOZA0TBOPHO 3aHUMAThLCS AaCTPOHOMHEH Ha
) p P | ACTPOHOMHH

omaro ee pasputus. 2007 rox ocobeHHO Oorat Ha I
PENKUE aACTPOHOMMYECKHE SBIECHMS, KOTOPBIE ||

Oynyt Habmronmathest ¢ Tepputopun Poccum. D10 || 38 He6o nag namu: ®EBPAJIb
COINHEYHOE W JBa JYHHBIX 3aTMeHus, cepus |l

nokpeITii mnanetsl CaTtypH u 3Be3nbl Peryn I 41 Tlonesuas CTpaHHUYKA

Jlynoii. JIyna OyneT mOKpBIBaTh TakKe CKOIICHUE ::

[Inesnpl, a B KOHIE TOAA B MOMHON (ha3e MOKPOET ||

miaHetry Mapc B mpotuBocTosHuu! JlOCTYHmHBIM ||

HEBOOPYKEHHOMY TJia3y craHet acrepoun Becra, a || Ilepsas cmpanuya oonoxncku:
TaKke HECKOJBbKO KOoMeT M T.aI. Ha cTpanmmax ::
JKypHasa Bbl BCer/la HailieTe HHPOPMALIUIO O HUX. I TlyHa B dhase nepBou YeTBEpPTH

Kypuan «HebGocBom» kemaer BceM sicHOro Heba, Il
YCHEIIHBIX HaAOJIFO [EHUIT 54 IVIOJOTBOPHEBIX ||
3aHsTHii actponomueii B 2007 roy! I

doto ¢ caiita http://www.universetoday.com

XypHan ansa nobutenen actpoHomun «Hebocsoa»
H3paercs ¢ oxkradpsa 2006 rona

Wnes, BepcTka, penakTop 1 m3naTenb: Ko3moBckuit A.H.
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HebecHbIn kypbep (HoBoctu acTpoHOMHH) |

2006 rox B acTpOHOMMH

TemHasa maTepus B yCNoBHbIX LBeTax (cuHuin). ®oto: Chandra

2006 rox s acTpPOHOMHUH HE oborrencst 6e3 cepbe3HbIX
notepsb. CotHeUHas cucteMa "morepsiia" CBOIO JEBATYIO
mwranery (IlmytoH), a cremumanmuctel NASA pummnvch
JIOJITOE BPEMSI CIIY>KMBIIIETO UM BEPOW M MpaBlioi 30HAA
Mars Global Surveyor (MGS) Ha MapcuaHCKoOl opoOuTe.
OnHako CYACTIMBBIX HAaXOJOK OBbUTIO HECPaBHEHHO
Oonpmre. Tak, acTpou3WKK HaAILIM HAKOHEI OoJiee-
MEHEe HaJCKHBIC CBHICTEIHCTBA  CYINICCTBOBAHHUS
TEMHON MaTepuH, a TUIAHCTOJIOTH - MPU3HAKUA HAIWYHS
IOTOKOB JKHIKOW BOIBI Ha COBpeMeHHOM Mapce u
CyMeNH Takke OOHAPYXKHUTh B JaleKOM KOCMOCE
IUIAHETHI, KOTOPBIC BCEro JIMINbL B HECKOJIBKO pa3
MpeBBIIIAIOT Maccy Hamed 3emin. Hauunancs rox
BOJIHYIOIIIMM Bo3BparenueM K 3emse (15 sHBaps)
muccun Stardust ("KocMmudeckas mbutb). DTOT ammapat
TOOBl TIPOBEN BAANM OT HAmed TUIaHeTH, coOpaB
oOpasnpl  BemiecTBa OT KOMeTHl Bwuipma 2, d9To
HCCIIEYIOTCS Temeph B JaOOpaTOpPHAX BCETO MHDpA.
Jaxe mpeaBapuTENbHBIN aHATH3 3THX 00pa3loB MPUBEI
K MOJYYCHUIO YIUBUTEITHHBIX Pe3yIbTATOB.
BBIACHMIOCH, YTO XOTA KOMETBI JICHCTBHUTEIHHO
(dhopMupyrTCsS B XOJI0AHOHM BHemHeH qacTi COMTHEYHOH
CUCTEMBI, YacTh COCTABISIOIINX MX MHHEPAJIOB BCE JKE
KOTJa-TO  MOJBEprajach  BO3JCHCTBUIO  OTPOMHBIX
TeMIieparyp (CBbIIIE THICSIH rpamycoB Llenbcus), a 3To
B CBOIO OdYepenb O3HAYaeT, YTO TaKOE BEIIECTBO
moOBIBAJIO B HEMocpeAcTBeHHOUW Omm3octn oT CorHIA.
KomeTs! eme He pa3 B 3TOM TOAY YAWBISUTH YYEHBIX.
Tak, B amnpene OMM3KHKA TOAXON K  3emile
pacmagamomeiics Ha YacTH KOMETHI Jal acTPOHOMaM
PEAKYI0 BO3MOXXHOCTH B TOJPOOHOCTSAX IJTUIIE3PEThH
MeYaNbHBIA KOHEI[ Bcex cOmmkaronmmxcs ¢ CoiHieMm
koMmet... Koe-kro w IImyTOH cuHWTaeT BCEro JHIIb
KOMETOM-IEPEPOCTKOM, ¥ BOT  MeXKIyHApOIHBIN
ACTPOHOMHYECKHU COI03, TPHUCIYIIABIINCH K MHEHUIO
TAaKUX CICHUANIICTOB, PEHIMI MPHHATH JOBOJBHO
CIIOPHOE pemIeHHWe, COrIacHO KoTtopoMmy JleBsrTas
aHera Oojee HE YHOBJIETBOPSET YTOYHEHHOMY
OTIpEeNIeICHNIO TUIAHETHl W JOJDKHA OBITh OTHECEHa K
ocoboMmy kiaccy "KapiauKoBBIX TuiaHeT". IloHmKeHMe
IInyrona "B momkHOCTH" OBIJIO OTYACTH BBI3BAHO
MOJTBEPAUBIIMMUCS COOOMICHUSIMU O CYIISCTBOBAHUH B
ToM e mnosice Koinepa mo kpaiiHeli Mepe OIHOTO

00BEKTa, MOpPEBBHINIAIOIIECIO MO  pa3Mepam  "Oora
nomzemHoro  mupa".  IlepBoHavanbHO — Ha3BaHHAS

KypHaicTaMu 3eHoi (Xena), 9Ta BOT camas "mecsitas
wianeTa" B 2006 roxy moiy4usia HakoHel O(UIMaIbHOE
HanMeHoBanue Opuc (Eris) - mo wuMmeHH rpedyeckoi
OoruHM pazgopa. Mexay TeM JNalekuil OT BCEeX CIOpPOB
3eMHBIX YYEHBIX KocMHuuecKuil kopadis NASA "Hossle
ropuzontsl" (New Horizons), 3amyiieHHbIi B sIHBape,
YBEPEHHO TPOAO/DKAET CBOM TONET K JaJIbHUM
okpectHOCTAM COJIHEYUHOM CHCTEMBI M HECIEIIHO
TOTOBUTCS 3allIaHUpOBaHHOMY Ha 2015 roa cOmmKeHNIo
¢ IlmyToHOM, KOTOpBI, BO3MOXHO, M IepecTan ObITh
TUIAHETOH, HO OT ATOTO HE JIMIIMICA BCEX CBOUX TalH...
Eme onun mocnaHen; amMepuUKaHCKUX M €BPOIMEUCKUX

yuenslx - "Kaccunu" (Cassini) nmpojomkaeT pagoBaTh
aCTPOHOMOB u MIPOCBEIIECHHYIO yOJIHMKy
BCJIMKOJIENHBIMK ~ naHopamamMu  CaTypHa ¥ €ro

MHOTOYMCIEHHbIX jyH. COTHS 03ep, COCTOSIIUX W3
JKMIKOTO METaHa WM d3TaHa (WM HX cMecH) Obuia
BBISIBJICHA Ha KpymnHeimeM crmyTHuke CartypHa Turane,
MO3BOJIMB TEM CaMBIM CUYHTATh 3Ty JIyHy BTOPBIM
HEOECHBIM TEJIOM TIIoclie 3eMJIM, Ha TOBEPXHOCTH
KOTOpPOTO OOHapy)XeHBI PEKH U 03epa, NHTaeMbIe
noxaeBplMM noTokamu. Ha mnosepxHoctn Turana
yAaloch TaKkKe pasmseTh OOMUpHBIE 00NacTH,
MOKPHITBIE  JIOHAMH. BeposTHO, OHM COCTOAT W3
3aMOpOXKEHHBIX YIIeBo1opoaoB. "Kaccuun" oOHapyxui
TaKXKE IMTAHTCKUHA INTOPM, OYIIYIOMIMH HAJ FOKHBIM
nomocoM CaTypHa, OIHOBPEMEHHO IIOXOXKHH W He
MIOXO’KHI Ha 3€MHBIC yparaHbl... HOBBIE KOJIbLIA, a TAKKeE
CTpaHHBIE OCOOCHHOCTH B IpeAenax YKe H3Y4YEHHBIX
Kosern (B 4YaCTHOCTH, pedb HIET O "psOu'", BO3MOXKHO
BBI3BAaHHOM  B3aUMOJEHCTBHEM C KOMETOW  WIH
actepouyioM B 1980-e rr. HoBas ¢aza B uccrienoBaHusx
Benepbl Hauamach ¢ TNpUOBITHSIT Ha OpPOUTY ITOH
TUTAHETHI-3aTaIKH  KOCMHYEcKoTo Kkopabmst "Benepa-
Okcnpecc" (Venus Express), MTOCTPOCHHOTO
EBponeiickum kocmuueckuMm areHtctBoM (ESA) wu
3aIlyIICHHOTO c Baiikonypa. WzobpaxeHus
JFOOOIIBITHOTO JIBOMHOTO BUXPSI B 00JaKax Hal I0)KHBIM
MOTIOCOM YTpeHHeH 3Be3/1bI 000U HHPOPMAIMOHHBIE
areHTcTBa Bcero Mupa. Kpome Bcero mpodero,
MOSIBIJIMCH M HAMEKH Ha TO, YTO MOBEPXHOCTh BeHepsr
MOJKET OKa3aThCs TOpa3o cTapiie, YeM CUHUTAIOCh 0
CHX TIOp, COXPaHUB TaKUM 00pa3oM OoJliee JITUTEIbHBIC
"oT4eThl"” O  CBOEH  TEOJOTHMYECKOH  HCTOPHH.
Kocmnueckuit 30H; ESA SMART-1 3akOoHYHI CBOIO
JYHHYIO OJIMCCEI0 3 dexTHRIM YIPaBIsIEMBIM
CTOJIKHOBGHHEM C TOBepXHocThio JIyHBI, co3naB
HeOOJIBIION KpaTep M IaB IMOJI000BaThCSA C 3eMiM Ha
KpPaTKyl0 CBETOBYIO BCIBIIIKY. J[Be HOBBIE MHCCHH,
CBsI3aHHBIC C HAaOMIOAeHUsIMU 32 COJIHIIEM, OTIIPaBHIINCH
B IyTh B ToM ke camoM 2006 romy. Oto Terrestrial
Relations Observatory (STEREO) NASA u smonckas
(arearctBo JAXA) Hinode (mpexme nMeHOBaBIIasICS
Solar-B), OT KOTOpBIX yXe TIOJy4eHbl HEKOTOPHIC
TpeaBapUTEIbHEIC pe3yIbTaTHI, BKITIOYAIOIIHE
BHJCOKAIPHl  Pa3BUTHS  IIa3MEHHBIX 'merens" B
COJIHEYHOH arMocdepe U T.II. Jpyxubiit (ot
ABTOMATHYECKNX 30HAOB Hajg MapcoM B 3TOM IOy
TaKXKe CHeTal HEMaJo HOBBIX OTKPHITHHA. HoBCHbKas
amepukaHckas AMC Mars Reconnaissance Orbiter
(MRO) npuObIIa Ha MapcHaHCKyI0 OpOUTY B MapTe U
y)Ke Hayaja IepeiaBaTh MPOCTO OIICIOMIISIONINE TI0
CBOEHl JeTalbHOCTH H300paKEHHs MOBEPXHOCTH, Ha
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KOTOPBIX MOXHO JaXK€ PasrisieTh TEHb OT MapcoXoja
Opportunity psaoM ¢ KparepoM BuKTOpUS W JIIOHBI,
u3pezanHble oBparamu. HeyHeiBatomue "poBepsr" Spirit
u Opportunity npep3onum camux ceOs, OCTaBasCh
paboTOCIOCOOHBIMU Ha MPOTSHKCHUU CBBIIIC THICIYH
MapCHaHCKMX  30JIeH, HeCMOTps Ha TO, YTO
TIepPBOHAYAIEHO OHH OBIIM pacCYUTaHBI JIHUIIb HA paboTy
B TedeHne 90 mHe. MHOTO OTKDPBITHH CBSI3aHO C
IUTaHeTaMU 3a npenenamMu Hameil COTHEYHOH CHCTEMBI.
ACTpPOHOMBI HallUIM caMyl0 MaJieHbKylo (oT 3 mo 11

3eMHBIX ~MacC) M3 BCeX M3BECTHBIX  IUIaHET,
oOpamaromuxcss ~ BOKPYr  "HOpManmbHBIX"  3BE3.
OOHapyXeHBl ~ TaKKE  HEKOTOpbIC  MPHYYIUTHUBBIC
OOBEKTBI  BpOAE IUIAHET C PEKOPAHO  HHU3KOH

IUIOTHOCTBIO, JIBYX HEOCCHBIX TN C IUTAHCTHBIMH
MaccaMH, OJHAKO OOpAIIaroNIiXCs 0 OpOUTaM BOKPYT
JpYT Ipyra BMECTO TOTO, YTOOBI OBITH "MpUIHCAaHHBIMU"
K Kakoi-mubo 3Be3le, W IBUICBBIX JHCKOB Y Taphl
THIIEPTUTAHTCKUX 3BE31 (3aCTaBIIONTIX
MPEINONI0XKNATh, YTO IDIAHETHl B MPHUHIMIIE MOTYT
dbopmupoBaThCs  Jake B CTOJNb  BPaKACOHOM
OKpYy’KaloIllell cpefe OKOJO OrPOMHBIX M OBICTpO
Croparommx cBeTwi1). Eciu BBEINTH 3a Npeaesbl Hallei
COOCTBCHHOW TaJaKTHKH, TO TOXe OyIer o ueM
paccka3aTh. BONBIIMX YCIEXOB MOCTHINIA COBPEMEHHAs
acTpo(u3uKa B MOHUMAHWU MPOIIECCOB, MPUBOASAIINX K
raMMma-Becrieckam (gamma-ray burst - GRBs) - cambim
MOIIIHBIM B3phIBaM BO BceneHHOW. AHann3 HEOOBIYHOTO
raMMa-BCIUIeCKa, TONyduBIIero o6osHauenne GRB
060218, 3acTaBWI NMPEMIOKUTH, 9TO OH OBLT TIOPOKICH
HE 3Be3J0i, CHOPMHPOBABIIEH ITOCIEe CBOSH CMepTH
4epHyl0 IbIpy (10 Bcel BUAWMOCTH, 3TO OOBIYHBIN
HACTOYHHUK OOJBIIMHCTBA HAOJI0TaeMBIX TaK
Ha3bIBaeMbIX "UIMHHBIX" TaMMa-BCIIECKOB), a MeEHee
MacCHBHOH 3BE€370M, MOciie HEW30€KHOro KoJjiiarca
npeBpaTuBLIelics  Bo  "BCero - JMIIL"  CHIJIBHO
HAMarHUYCHHYIO HEWUTPOHHYIO 3Be3dy. A cime JBa
GRBs, 3aperucTpupoBaHHbIC B Mae U HIOHE, MOTYT
OKa3aThCs MOPOXKICHUEM ee COBEpLIEHHO
HEHM3BECTHBIX HayKe NpoLeccoB... BceneHHas Bo Bce
CBOCW IEIIOCTHOCTH B 3TOM TOAy TaKkKe OblIa
MPEIMETOM CaMOTO TPUCTAIHHOTO BHHUMAHHS IIPECCHI.
®duznkam-kocmoioraM Jxony M»azepy (John Mather) u
Jxopmky Cwmyty (George Smoot) Obima BpydeHa
HoGeneBckas mpemust 3a uX pabOTy €O CIYTHUKOM
COBE (COsmic Background Explorer), 3amymeHHBIM
NASA B 1989 roxy, KOTOpBII BHEpBBIE CMOT
JIOCTATOYHO  HAJCKHO  3a(UKCHPOBATh  HAIHIHE
HeOONBIIMX Bapuanuii (aHU30TPOIMH) KOCMHYECKOTO
MHUKPOBOJIHOBOTO (poHA (T.€. PEIMKTOBOTO HM3IYYCHUS),
OCTaBIIErocs HaM "B HACIEACTBO" OT BPEMEH, OJHM3KHX
k bompmiomy B3pheIBy.  YdeHBIC BIIECPBBEIC BOOYHIO
HaONIoany TpaBUTAIMOHHBIE 3(QEKTH, BHI3BAHHBIE
JIEHCTBHEM OTIENBHBIX CKOIUIEHHMH TEMHOTO BEIISCTBA
Ha OoObuHYIO0 (OapwoHHYI0) Marepwro. s 3TOoro MM
MPUIUIOCH  THIATENBHO M3YYHTh Ty KOCMHYECKYIO
001acTh, T/Ie TPOUCXOINUT KOJOCCATFHOE CTOJIKHOBEHUE
MEXIy IBYMs TalaKTHYECKHIMH CKOIUICHUSAMHU. JlaHHBIH
pe3VIbTAT HA CCTONHSAIIHUA ICHb CUUTACTCS IJYYIIHUM
JIOKa3aTeNbCTBOM CYIICCTBOBAHHS TEMHOTO BEIIECTBA.
Pasymeercsi, ecTb u Jpyras TOYKa 3pPCHHS, COTJIACHO
KOTOpoH  3(deKTel, O0OBACHIEMBIC OONBITHHCTBOM
YUYCHBIX HAJMYUEM TEMHOM MaTepHH, MOTYT OBITH BCE-

TaKW OIMCAHBI C TTOMOILIBIO PAa3IMYHBIX MOAU(PHKAIMN
Teopuu rpaButanuu. EcThb u Te, UYTO OTpULAIOT
peaIbHOCTh YepHBIX Ablp. M BOT rpymnma acTpoOHOMOB-
"' anbTEepPHATUBIINKOB" TIPEII0JIOKHUIIA, qT0 1704
MHOTOJICTHHE HaOJIIOAeHHsI KBa3apa YKas3blBalOT Ha TO,
YTO OH MUTAeM He YepHOH IBIPON B CBOEH CEepALIEBUHE,
KaK CYMTAaeT camasl IMOIMyJIApHAs B HACTOSIIEE BpeMs
TeOpus, a OK3O0THUECKMM IUIa3MEHHBIM  IIApOM,
nmenyembiM  MECO. HaGmomenuss 3a  caMbIMU
yOAJCHHBIMH CBEPXHOBBIMH M3 BCEX, KOIZa-Tubo
W3y4aeMbIX  3€MHBIMH  aCTPOHOMAaMH,  ITO3BOJIMIN
MOTYYUTh HOBYIO MH(OpMALUIO O TEMHON SHEPTUH - TO
ecTp emie OoJiee TaWHCTBEHHOM (M CIIOpHOH) cwie,
KOTOpasl MNpPHUBOAUT K YCKOPEHHOMY DPACHIMPEHHUIO
Bcenennoil (M 4pM CBOMCTBa M3ydaThb Ype3BBIYAHHO
cioxkHo). [loka3aHo, YTO TEeMHas DHEPrHs B HAIleM
MUpe JeHCTBYyeT Ha MNPOTSDKEHHM IO KpalHed Mepe
MocIeIHNX 9 MUIIMApAOB JIET U 4YTO CYTh €€ ACUCTBUA
CYIIECTBEHHO HE MEHSIACHh B TEUCHHE 3TOTO BPEMEHH. .

YepHy1o AbIPY «IIOMMAJIH €
MOJTUYHBIM.

MornoweHve 3Be3dbl YepHOW AbIPON B MpeAcTaBneHun
XyfAoxHuka. Msobpaxenune: NASA/JPL

UepHBIe ABIPHI IPEICTABISAIOT U3 Ce0sI 0OBEKTHI, CKATHIE
IO  HEBEPOATHBIX  IUIOTHOCTEH, CpaBHUMBIX C
IUIOTHOCTBIO sIiep aTOMOB. I'paBHTamms WX HACTOJHKO
MOIIHA, YTO JaXe CBET HE MOXET TIOKHHYTh
OKPECTHOCTH 3TOTO KOJOCcCa TATOTCHUS. YUeHBIE
T0JIaraoT, YTO CYIEePMAacCHBHBIE YEpHBIE JIBIPHI HAILIN
ce0Oe MPHIOT B LIEHTPE KaKAOH rajakThku. Hekxoropsle
YepHbIE ABIPHl CUUTAIOTCS 0o0Jee aKTHBHBIMH, YeM HX
CIIOKOWHBIE  cOoceH. AKTHUBHBIE YEpHBIC  JIBIPEI
MOTJIOINAIOT OKpY’Kalollee BELIECTBO, a €CIU B MOJET
TSATOTEHHS nomnasjer «3a3eBaBIIASICS» 3Be3/a,
mpoJieTaromas MHMO, TO OHa HENpeMeHHO Oyner
«CheZIeHa» CaMbIM BapBapCKUM CIIOCOOOM (pa3opBaHHAS
B K10ubs). [loriomaemoe BemecTBo, magasi Ha YePHYIO
IBIpY, HarpeBaeTcs [0 OTPOMHBIX TeMIeparyp, H
WCTIBITHIBACT BCIBIIIKY B TaMMa, PEHTTEHOBCKOM H
yIbTpaguOIETOBOM jauamnazoHe. B mentpe MiedHoro
[TyTH Tak >ke HaXOJIUTCSI CBEPXMACCHBHAsI YepHas JbIpa,
HO ee¢ TpyAHEe W3y4aTbh, YE€M [bIPHI B COCEIHUX WIN
Jake JaleKuX TrajlaKThKax. JTO CBS3aHO C IUIOTHOH
CTEHOI1 ra3a ¥ NbLIY, BCTAlOIIEH Ha IMyTu HeHTpy Hameit
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lanakTuku, Begp ColHEUHAs] CHCTEMa HAXOIUTCS TTOYTH
HAa Kpalw TaJaKTHYECKOTO  JIUCKa. [osromy
HAONIONICHUS] aKTUBHOCTH YCPHBIX JBIP  TOpaso
3¢ (dexkTUBHEH Y TeX TallaKTHK, SAPO KOTOPBIX XOPOIIO
npocMarpuBaercs. [Ipu HaOIFOIEHUN OTHOW U3 TAICKUX
TaJIaKTHK, PacHOJOXKEHHOW B co3Be3auu Boromaca Ha
paccrostHUM ~ 4-X ~ MIJUIMApJOB  CBETOBBIX  JIET,
aCTPOHOMAaM BIIEPBBIE yJAJIOCh OTCIEIUTH OT Hadala u
MOYTH JO KOHIA TIPOLECC MOTJIOMEHHUS 3BE3.BI
CyIepMacCUBHON YEpHOM AbIpol. B TeueHue Thicsd neT
STOT TUTAHTCKHUH KOJUIarcap THXO-MHPHO TOKOWJICS B
IeHTpe OE3BIMSHHOMN DIUTUITHYECKON TalaKTHUKH, MOKa
OlHA W3 3BE3] HE OCMEIWIACh NPUOIHM3UTHCA K HEH
JIOCTAaTOYHO ONu3k0. MOIIHAs TpaBUTANUsA YSPHOU
JBIPBI pa3zopBaia 3Be3ay Ha dacTH. CrycTKH BelecTBa
HAYajgW TajgaTh Ha YEPHYIO JBIPY U MPH JTOCTHKCHHH
TOPHU30HTA COOBITHIA, SIPKO BCITBIXHBATh B
yIbTpaUOICTOBOM JHANA30He.  OTH BCHBIIKH H
3a(UKCUPOBaT HOBBIH KocMUYecKuil Termeckom NASA
Galaxy Evolution Explorer, wusydatomuii He60 B
yneTpaduonere. Temeckom © CEeromHs TPOIOJDKAET
HAOIOaTh 3a ITOBEACHHEM OTJIMYMBIIETOCS OOBEKTa,
T.K. Tpame3a 9YepHOH IBIpHl eIe He 3aKOHYMWIACh, a
OCTaTKH 3BE31bI POIOIDKAIOT NaIaTh B OC3HY BPEMECHU
U TpocTpaHCTBa. HaOmroneHHWs TakWx MPOIECCOB, B
KOHIIC KOHIIOB, IIOMOTYT JY4IIC IOHATH, KaK YCpPHBIC
IBIPBl  Pa3BUBAIOTCA BMECTE C WX POAUTCIBCKUMH
TaJlaKTHKaMu (WK, HA00OPOT, TaJaKTUKU Pa3BUBAIOTCS
C pOoOUTENnbCKOM uepHOW Ablpoi).  bonee panHue
HaOJIIOAeHNs TTOKa3bIBAIOT, YTO MOJ00HBIE DKCIIECCH HE
penkocts BO BcenenHol. YueHble MOJACYUTAIN, YTO B
CcpeZHeM 3Be3/1a MOTJIONIAETCA CBEPXMACCUBHONW YEpHOU
JIBIPOY TUMTUYHOM TajakTHKU oguH pa3 B 10000 met, HO
MTOCKOJBKY TAaJaKTHK OOJBIIOE KOJWYECTBO, TO
HAOJII01aTh MOTIIOMICHHS 3BE3/1 MOYKHO TOpa3/I0 JaIlle.
Hanpumep, B 1990 rogy npu nomoui peHTT€HOBCKOIO
cnytHuka German-American-British Rontgen X-ray
VYCHBIM  YAAIOCh 3a(UKCHPOBAaTh PCHTTCHOBCKHE
BCIIBIIIKK W3 IIEHTPAa HECKONBKUX TajmakThk. OHH
SBIISIIOTCS TJIABHBIMH KaHAWIATAMH Ha «IIOCIAHHC)
3Be3n. [lompoOHast cTaThss O HOBBIX HCCIICIOBaHHUSIX
YepHBIX JBIp ONMyOJIMKOBaHa B TOCIEOHEM HOMEpe
«AcTtpodm3mueckoro JKypHama». ABTOp ctarhu: Dr.
Suvi Gezari n3 Kammdopuuiickoro TexXHOIOTHIECKOTO
Wucturyta, Pasadena, Calif.

Ot acrepoun1oB 3eMJII0 3AIIIUTHT
IHHUHNmam

T'onoBHBIM pa3pabOTYMKOM CHCTEMBI 3aIUTH 3EMITH OT
actepounioB B Poccum BeicTymaer lleHTpanbHBII
HAYYHO-HCCIICI0OBATEIbCKHUI HHCTUTYT
mammaoctpoenust (LUHUMmam). O6 stom  3asBun
ceroguss Ha mnpecc- koHpepenmmu B UHTAP-TACC
3aMecTHTeNnb TIaBel  DeneparbHOr0  KOCMHYECKOTO
arearctBa (Pockocmoc) Butanuit JlaBeinos. "'oBOpHUTH
0 MPAKTHIECKOW paboTe MO CO3JAHHIO TAKOH CHCTEMBI
ITOKa PaHOBATO, HO HAayYHO-HCCIEIOBAaTENbCKas padboTa
Oyzmer BecTHCHh 00s3aTeNbHO, - CKaszaj IMPEICTaBUTEIh
PockocMmoca. - Mbl NOTUXOHBKY OCO3HAEM ONACHOCTD CO
CTOPOHBI aCTEPOMIOB, KOTOPHIE OJHHM YAapOM MOTYT
OTOPOCHTH NUBUIIM3AIMIO HA MHOTHE COTHH JICT Ha3aj.
EcTh MHOT'O TIPOCKTOB, U OHH OYCHb UHTEpecHbIC. Vnes
pa3pabOTKH CO3JaHUs TOJOOHOW CHCTEMBI MOXKET
OOBCTUHHUTH YEIIOBEYESCTBO... MBI 3ajaiu MOJ00HYIO
3ala4y W ONpPEACTIIIM TOJIOBHOTO pa3paboTymka -
OHWWmam", - coobmumn JlaBeimoB.  Jluckyccus o
HEOOXOOMMOCTH  3aIIUTBl  3€MIM OT BO3MOYKHOM
aCTePOMAHON OIACHOCTH BO3HHUKIA IIOCIE TOTO, Kak
CTaJl0o MW3BECTHO, dYTO OTKpeITEIEI B 2004 rony
MOTCHIIMAIBHO  OMACHBIM  actepoun  Amnodumc ¢
muametpoM g0 400 wmetpoB B 2036 TOAYy MOXET
CTOJIKHYTbCS C Hallled TIIaHETOH.

Jly4 cymepcBeTa B TEMHOM HapCcTBe

3Be3gHaa cuctema LS 5039 B npepctaBneHuu XyAoXHUKA.
®roneToBbIM LBETOM OTMEYeHbl [XeTbl, MopoXxAaemMble
6nmn3ocTbio ABYX OOBEKTOB M Mepekavykon matepum ¢ 0bbl4HON
3Be3[bl Ha YepHyl0 Oblpy WM HEWTPOHHYIO  3Be3fy.
M3o6paxeHue: HESS Collaboration/R

ACTpOHOMBI BIepBble Ha0II0JaJIH, KaK CBeT
nopo:xxkaaer  martepuro  IlepBoe  mccienoBaHue
MOIYJSIOUNA HW3ITy4eHUs] OT MOIIHOTO KOCMHYECKOTO
HCTOYHHMKA BBICOKOPHEPI€THYECKUX TI'aMMa-KBAaHTOB,
BBINIOJIHEHHOE  TOA  PYKOBOJCTBOM  apMSHCKOTO
actpodusuka, npodeccopa Denukca AaponsHa (Felix
Aharonian), paOoraromero B repMaHckoM HMHctutyTte
sanepHoi ¢usuku uMeHn Makca [Tnanka (Max-Planck-
Institut fiir Kernphysik - MPIK) B I'eiinennOepre,
MO3BOJISIET HE TOJBKO PACKpPBIBATh CYTh MEXaHW3MOB,
CTOSIIIMX 3a TPOU3BOJCTBOM 3TOM caMoOi 3arajJo4Hou
KOMITOHEHTbl KOCMHYECKHX JIydel, HO M BIIEpBBIC 3a
mpeienaMu  3eMHBIX  Jaboparopuii  HaOJIOIATh
nmpeoOpa3oBaHHE CBETa B YaCTHIBl BEINECTBA U
aHTHBEIIeCTBa (IyOIuKaIms B XypHajie "ACTpOHOMHUS U
actpodmsuka" (Astronomy & Astrophysics - A&A)).
JlBoitHas 3Be3aHas cucTeMa B I0)KHOM co3Be3auu Llura,
noyuuBmas obo3naueHue LS 5039, Obl1a oTKpHITA eme
B KoHIle XX Beka opOutanbHOi obcepBaropueit ROSAT
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(B umcie  MHOXECTBA  JIPYTHX  PEHTTCHOBCKHX
HUCTOYHHUKOB). A TIOTOK raMMa-KBaHTOB, IPUOBIBAFOIITIX
K HaM U3 3TO 3BE37HOI CUCTEMBI, ObLT 3a()MKCUPOBAH B
2005 rogy BricokosHepreTuueckoi CTEpeOCKOMMUECKON
cucremoir H.E.S.S. (High Energy Stercoscopic System)
- caMOl YyBCTBHUTENBHOW TaMMa-00CepBaTOPUCH TaKOTO
poAa, IOCTPOCHHOW C TOMOILIBIO MEXKIYHAPOJIHOTO
coobmiectBa B BbICOKOTOpHON yact Hamubum (FOro-
3amamnas Adpuka). B nHacrosmee Bpems H.E.S.S.,

criocoOHast  oOHapy)XKMBaThb TaMMa-KBaHTBI — CaMbIX
BBICOKMX DJHEpruii myreM u3ydeHus d(pQexTos,

BBI3BAHHBIX IIPOXOXIEHHEM OJTHX YacTHI B 3eMHOH
atMoc(epe, COCTOMT M3 4YeThlpeX 13-MeTpoBBIX
TEJIECKOIIOB, HO K HUM CO BpeMeHeM nobapurcs emre 30-
METpOBBII "MOHCTP" - M TOrZa OOHOBJICHHBIN MPOEKT
nonyunt ums H.E.S.S.-Il. B xommaGoparuro BXOAAT
CBBIIIIC COTHH YYCHBIX WM HWHXXCHEPOB u3 [ epMaHum,
Opanrmu,  BemukoOpuranwm,  [ompmu, — Uexwuw,
Wpnangun, Apmenuu, HOxuHoit Adpukm m Hamubum.
Cyns mo BceMy, u3ydeHHas 3Be3Has cuctema LS 5039
COCTOUT M3 KOMITAKTHOTO OOBEKTa (YEPHOHN IBIPHI HIIH
HEUTPOHHOU 3BE3/IBI) u 3BE3/1bI TJIaBHOM
MOCIIEAOBATENBHOCTH  (TONyOOTO  TWTaHTa), Macca
KoTopoil skBuBasieHTHa 20 maccam Hamero CoiHIA.
DT0 NBOIHAs CHCTEMa OTHOCUTCS K YUCITY YPE3BBIUAITHO
TECHBIX - €¢ KOMIIOHCHTBI pPa3JeliCHBl PAcCTOSHHUEM B
0,2-0,4 acrponomudeckoit equnuUIBl (30-60 MUILTHOHOB
KWJIOMETPOB), YTO COOTBETCTBYET Bcero 2-4 paauycam
3BE3/IbI-TUTAHTA. Cumuraercs, 4TO  raMMa-Iy4d
UCITYCKAIOTCS 3JICKTPOHAMH, YCKOPSIOMUMHUCS 10 OY€HBb
BBICOKMX CKOPOCTEH B UyJOBHIIIHOM MAarHUTHOM IIOJIE
"skcTpemana” (Takue CKOPOCTH ToKa ere
HEIOCTI)KAMBI JaX€ Ha CaMbIX MOIIHBIX 3€MHBIX
yckoputensx). OmHako Tie UMEHHO M 3a CYEeT KaKoTo
KOHKPETHOTO MEXaHH3Ma IPOUCXOAUT YCKOPEHHE 3THX
9JIEKTPOHOB, 10 cux nop HesicHo. HaOmopenus HESS
MOKA3bIBAIOT, YTO HWHTCHCHBHOCTh T'aMMa-H3ITydCHUS
XapaKTepU3yeTcsl OMpPEACICHHBIMU  BapUAIMsAMH, W
TIEPUOJT ITUX BapHalUil COCTaBISCT 3,9 3eMHBIX CYTOK -
TO eCTb COBNAJAeT C IEpHoJOM  oOpaleHus
KOMITAKTHOTO OOBEKTa BOKPYT MACCHBHOW 3BE3IbI
(TouHOCTH  OmpeneneHus  Hepuoja  MOIYJISIHN
cocrasmna 0,04%). Hamuaue 3TOTO MOIYIHPOBAHHOTO
CUTHAJIa Ha CTOJIb BBICOKUX dHeprusx - B 100 Teicsad pas
NPEBBIIAIOIINX ~ YPOBEHb  YEero-iubo  JOpyroro,
W3BECTHOTO paHee, - 3aCTaBIeT INPEAINOJIOXKHUTH, UTO
UCTOYHHK TaMMa-lydell COCpellOTOYeH B  O4YEHb
KOMITaKTHOM PpETHOHE W pa3Melniaercs MoOIM30CTH OT
MACCHBHOM 3BE3/IbI M €¢ KOMITAKTHOT'O KOMITAHBOHA, TaK,
YTOOBI OH MOT UCIBITHIBATH BIUSHHS OT MX CMCIICHHMA
OTHOCHTEINILHO JIpYT Apyra. O0 3TOM paccKas3bIBaeT WieH
UCCIIEOBATEILCKON TIPYNNbl  (paHIy3CKUH  ydeHBII
Mbteio e Hopya (Mathieu de Naurois) u3 maprkckoi
JlaGoparopuu smepHON (U3MKK W BBICOKUX DJHEPTUH
(Laboratoire de Physique Nucléaire et de Hautes
Energies): "Tor d¢akrt, 9ro MBI HaOmOIaeM B 3TOH
CHCTEME MEePUOTUIHOCTh, O3HAYAET, YTO TaMMa-IydH He
MOTYT HPHUOBIBaTH OTKYHA-TO HM3JAJNEeKa - OHH JOJDKHBI
UCXOIUTh U3HYTpU cuctemsl'. CyIecTByeT Teopus,
COTJIACHO KOTOPOHM 3JIEKTPOHBI, IMOPOXKIAIONINE TaMMa-
W3JyYCHHE CBEPXBBICOKMX JHEPTUil, MODIM OB
YCKOPSITBCA B PENATHUBUCTCKUX  '"IKeTax'"-CTpysX,
UCXOIIIINX W3 KOMIAKTHOTO OOBEKTa (Hampumep, 3

OKPECTHOCTEH UEpHOM MABIPBI) U IMPOCTHPAIOIIUXCS
JTaleko B KocMoc. M BOT Temephb 3Ta Teopus MOIydmiIa
O4YeHb Cephbe3Hylo "MpoOouHy", Beab '"pacKuaucTeie”
JOKETHI (TOpSKA TBHICSYM ACTPOHOMHYCCKHUX CIMHUII)
HUKaK HENb3s Ha3BaTh KOMIIAKTHBIM  OOBEKTOM.
He6onpmol kBa3W3BEe3IHBI KOMIAHBOH ITOJIBEPracTCs
KaK BO3JICWCTBHIO MOIIHOTO '"3BE3ITHOTO BeTpa", TaKk U
MHTCHCUBHOTO W3JIyYCHHS CO CTOPOHBI THUTAaHTCKOH
3Be3Abl, YTO C ONHOH CTOPOHBI CHOCOOCTBYET
YCKOPEHHUIO YacTHUI] A0 BBICOKHUX DHEPTHil (B MATHUTHOM
mosie "MamoTKK"), a C Jpyrod CTOpOoHBI (M 3TO B
OyKBaJILHOM CMBICJIE€) - 3aTPyAHAET WCXOJ Tramma-
Jy4ed, MOPOKIAAEMBIX STHMH YaCTHIAMH - BCE 3TO B
3aBHCUMOCTH OT OPHCHTAIMM CHUCTEMBI OTHOCHUTEIHHO
Hac. COBOKYITHOCTh JIBYX MOJOOHBIX SIBICHHUN JICKUT B
OCHOBE MEXaHW3Ma MOAYJIMH: TIOTOK Tramma-
W3JTYYCHUS YBEIMIMBACTCS, KOT/Ia KOMIAKTHBIH OOBEKT
(uepHas gpIpa?) "mpoxomut" Tepen 3Be3NOH U
CHIDKAeTCs A0 MHHMMYyMa TOTZIa, KOT/Ia KBa3W3BE3IHBIN
o0BekT-KapiuKk "mpsaercsa” 3a cBoro "xossiky". Ilpu
STOM YacTh T'aMMa-KBaHTOB, INPOW3BEICHHBIX BOIM3H
KOMITAaKTHOTO O00BEKTa, B3aUMOJIEHCTBYET ¢ (OTOHAMH
yIBTPaHOIETOBOTO  JHANa30Ha, HCXOMAIIMMH U3
MACCHBHOW 3BE3[[bI, M IIPEOOpa3yeTcss B IICKTPOH-
MO3UTPOHHBIC  Mapbl. BO3MOXHOCTH  COTBOPCHUS
BCIIECTBA ¥ AHTUBCIIECTBA W3 YHUCTOTO CBETa
npesckasano eme OOmeil Teoprell OTHOCHTETBHOCTH
DitnmTeiina (3HaMmenntoe E=mc?), o1Hako 10 cux op
HU pa3y HE yIaBaloch HaONIOMATh SBHBIX IPHU3HAKOB
TOTO, YTO TaKHE MPOIECCHI IeHCTBUTEIHFHO MPOTEKAIOT B
rIyOOKOM KOCMOCE (Ha 3€MHBIX YCKOPHUTENSX YaCTHI]
PEATBHOCTh MOJOOHBIX YPPEKTOB yKE TOATBEPIKICHA).
Kocmororu ke Tipu BceM IpH 3TOM YBEPEHBI, YTO TaKHe
SABJICHWS HECYT OTBETCTBEHHOCTh 32 YaCTUYHOE
TOTJIONIEHHE  PENITHBHCTCKOTO  MHKPOBOJIHOBOTO
M3NTydeHUsT  (IOIIEAIIEro J0 Hac CO  BpPEMEH,
HACTYNUBIIAX BCKOpe Tmocie bompmioro B3peIBa), U
MOATOMY-TO ~ TaK  BaXHO  OBUIO  OOHAPYXKHTH
MpeBpalllcHHe W3IYYCHUS B MAaTCPUI0 B KOCMOCE
(COOTBETCTBEHHO, IIONHOE IPEBpAIllCHHE MAaTCpUH B
U3JTydcHUe (QaHHUTWISALUS TPH B3aMMOJCHCTBAN YACTHI]
YW aHTUYACTHI]) HAOJIONAETCS JTOBOJBHO YacTO). AKTHI
B3aWMOJICHICTBMS ~ TaMMa-KBaHTOB ¢  ()OTOHAMH
yIBTPaHOIETOBOTO [IHAla30Ha, ydJalaromuecs IIo
Mepe TOro, KaK KOMIIAaKTHBIH OOBEKT, ABHUTASCH IIO
OYCHb BBITAHYTOW OpOWTE, COMMKAETCsI CO CBOEH
MAacCHUBHOM XO35HKOH, Kak pa3 M MOTYT BBI3bIBAThH
MCPUOUYCCKUE TAaNCHHUS SIPKOCTH, HAONIOTAeMBIC C
3eMin, 94TO B CBOIO Oyepenb IO3BOJSIET B O4YepeIHOM
pa3 MOATBEPAUTh HWCTUHHOCTh TeOpHM OiiHITelHa. B
00IIeM TOTOKE KOCMHYECKHX YACTHI[ BBICOKHX YHEPTHI
raMMa-u3JydeHue 3aHuMaeT ocoboe Mecto. Jleno B ToM,
YTO TPACKTOPUH 3aPSDKCHHBIX YaCTHIl KOCMHYECKUX
Jydel B XOJe WX MyTEIIECTBUSA K 3eMIIe TPETOMIIIOTCS
oJ BO3ICHUCTBHEM TaTaKTHYECKUX "
MEXTAIAKTUYECKUX MAarHUTHBIX TOJIeH, "3a0biBas"
TakUM O00pa3oM CBOE W3HAYaJbHOE HAIPaBICHUE, a
raMMa-Iydd Kak  He3apsHKeHHBIE  YacTHIBl — HE
UCTIBITHIBAIOT BO3JCHCTBUS MArHUTHBIX TOJICH W K
3eMie CICOYIOT MPSIMBIM IIyTEM, COXpaHss TaKUM
00pa3oM BaKHEHIITYI0 HHPOPMALIUIO O MOPOJUBIIUX HX
ucrouHukax. [IpoBepsisi, IpuUObIBACT M JaHHAS TOPLUST
U3JTYYCHUS C OJJHOTO-CMHCTBCHHOTO HAIPABICHUS WA
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CO BCEX HAMNpAaBJICHUI pa3oM, MOXHO OTIMYHTH, YeM
OHa TIOPOXKIACTCS - 3apPSDKCHHBIMH KOCMHYCCKHMU
YacTUI[AMH WM ramMma-ityyamu. HaOnroneHus B
00NacTH TaMMa-M3IyYCHUS CBEPXBBICOKHX HSHEPTHI
MMOCPEICTBOM  HA3EMHBIX  YCTAHOBOK  MPOBOJIATCS
HayuHass ¢ 60-x roxoB mWpoulIIoro Beka (Ha 3ape
CTaHOBJICHHUS THX TEXHOJOTHHA OONBIION BKJIAJ BHECIH
COBETCKHE Yy4YeHBbIe). A Ha TPOTHKCHHUU TOCIEIHETO
JIecsTKa JIeT OBUIM OCHOBaHBI Cpa3y HECKOJBKO
Ha3eMHBIX 00CepBaTOPHA, Tepea KOTOPBIMH CTaBHIACH
3a/mada 1Mo oOHApYKEHHI0 TaMMa-M3JIydeHHs U3 CaMOro
BEPXHETO DJHEPreTHYecKOoro auamazoHa. [IpuHImm
JICHCTBUS y BCEX MOJOOHBIX YCTAHOBOK OJUH U TOT XK€ -
PETHCTPUPYETCS TO BTOPUYHOC H3IyYCHHE, YTO
BO3HUKACT npu B3aMMOJICHCTBUU
BBICOKOOHEPTeTHYCCKHX (M OONANAIOMIMX  BBICOKOM
MPOHUKAIIIEH  CMOCOOHOCTBIO) TaMMa-KBaHTOB C
3eMHOM atMmocgepoii (To ecTh B KadecTBe "pabodero
BemecTra" HCITIOJIE3YETCS OKPYKAFOIIHHA Hac
BO3MIYIIHBIA OKeaH). Pedub WAET O Tak Ha3hIBAEMOM
YCPEHKOBCKOM W3JyuYeHHH (M3nydeHne YepeHkoBa -
Basunosa, 3¢dexr otkpeiT B 1934 romy coBeTCKUMH
YYEHBIMH). HcTtouankom ITHX CKOPOTEYHBIX
(TIpOTOIKUTETFHOCTRIO B MIJLTHAPIHBIC TOJTH CEKYHIBI)
Ca0bIX TONYOOBATHIX BCIBIIICK SIBISIOTCS YACTHIIBI,
JBIDKYIIHECS B 3EMHOM aTMocdepe €O CKOPOCTSIMH,
MPEBHIAIONIIMU CKOPOCTh CBETa B BO3IMyXe (KOTOpas
HEMHOTO HHWKE, YeM CKOPOCTh CBETa B BaKyyMme). DTOT
3¢(deKkT YeM-TO HAMOMHHACT CBEPX3BYKOBOW ymap,
KOTOPBIi  BO3HHMKAET, €CIH CaMoJleT JEeTUT CO
CBEpPX3BYKOBOM CKOpPOCTHIO. Eciu BUIUMBII CBET - 3TO
SHEPTUU TIOPSAKAa OJHOTO BJIEKTpoH-BoibTa (1 3B), a
PEHTTCHOBCKHE JYYH - THICSIYH M MIJUTHOHBI SJIEKTPOH-
BoibT, To H.E.S.S. wmMeer pemo ¢ dpe3BBIYAHO
BBICOKO?HEPTETHICCKIMU raMMma-KBaHTaMHU c
SHEPTHSAMHU TMOPSAAKA MIJUTMOHA MUJUTHOHOB JJICKTPOH-
BOJIBT, WIN Tepa’ieKTpoH-BoibTamu (T3B). CoObitus,
COOTBETCTBYIOIIME TPUXOMY NOINOOHBIX CYIEPIydeH,
BeChbMa pEAKH, W JaXe OT OTHOCHTEIFHO CHIBHBIX
HCTOYHUKOB aCTPO(PHU3MKH MOTYT 3aperHCTPUPOBATH
TG TPUOTU3UTEIBHO OJUH TaMMa-KBaHT B MECHIl Ha
KBaJIpaTHBIH METp 3eMHO# arMocdepsl. Ho mocTenenHo
MHOKECTBO OTJENBHBIX HM300pa)KeHUH, OTMEYAIOIINX
pacrioyioxxeHue OTMHOYHBIX raMMa-KBaHTOB,
CKJIaBIBaCTCA B EIWHYI0O KapTHHY - TaK BO3HUKAIOT
KapThl, M0 KOTOPBIM MOXXHO YK€ H3y4daTb CTPYKTYpPY
ACTPOHOMHYECKHX OOBEKTOB B TAMMa-ITyJax.

AMepHUKaHIbI NOCTPOAT MOCTOSIHHY IO
0a3y Ha Jlyne

NASA IJIAaHUPYET IIOCTPOUTH IIOCTOSIHHYIO
MEXIYHApOIHYI0 0a3y Ha OJHOM U3 IOJIOCOB JIyHBI
Kak mepemaer AP, 00 3TOoM coo0mmia BO BTOPHHUK
3aMecTHTeNns aupekropa areHtcrBa llleiina [lein.
Pemenne ObUIO TNPUHATO TMOCNHE KOHCYNBTALMH C
skcnepramu U3 14 crpan mupa. Ilpeamomaraercs,, uto
0aza OymeT 3aceleHa acTPOHABTAMH Ha ITOCTOSTHHOM
ocHoBe K 2024 Toxy - depe3 4 roma rmociie BTOPOW B
uctopun  CIIA  nymHO#M oSkcreamimu.  CTaHIWIO
IUTAHUPYETCSl TIOCTPOWTH HA FOXKHOM Tojfoce JIyHBI,
MOCKOJBKY OH JIy4lle OCBEIIEeH COJHIIEM, dYTO
3HAYMTENBHO OOJIETYUT BBIPAOOTKY JJIEKTPOIHEPTHH.
Kpome Toro, mo omeHkaMm CHELUWAINCTOB, O] JYHHOH
MOBEPXHOCTBIO B JTOM palOHE MOTYT HaXOAUTHCS
HCKOTIAaeMBIE PECYPChl, B TOM YHCIE JyHHBIH Jend. s
JIOCTaBKM AacTpOHAaBTOB Ha cmyTHHK 3Jemin NASA
pacCcUMTHIBAECT MOCTPOUTH YHUKAIBHBIH KOCMHYECKUH
amnrmapar, CIIOCOOHBIN NpPU3EMIATHCS B JIIO00H TOYKe
JYHHO! TOBEPXHOCTH W CBOOOTHO MEpPEABHraThCSA IO
Hei. OnH ke OymeT WCMONB30BaH B  KadecTBE
TIepBOHAYANBEHONW 0a3bl U MPOXKUBAHHS aCTPOHABTOB.
OcBauBats Jlyny Hamepena um Poccums. B cepemmme
anpenst PKK "Dneprusa" npeacraBmiia MPOSKT OCBOSHHS
JIysst B mepuox go 2025 roma. Ilporpamma
nojpasymeBaeT 3 atana. Ha nmepBom sTarie mianupyercs
CO3[JaHME MEKOPOMTAIBHBIX KOMIUIEKCOB Ha 0ase
MesxayHapoTHON KOCMHYECKOH CTaHIwu, o0neT JIyHsI ¢
BBICAJIKOM Ha HEH KOCMOHAaBTOB W CO3JaHHE JIyHHBIX
KoMILIekcoB. Ha BTopoM »Tamne mpearnoiaraercs co3aath
OKOJIOJIYHHYIO OpPOWTANbHYIO CTaHIMIO, TAe OyaeT
OCYIIECTBIIATHCSA 3alpaBKa TOIUIMBOM KOCMHYECKHX
Kopabneit. JloctaBka rpy30B M TOIUTHBA Ha 3Ty CTaHITHIO
Oymer ocymectBiusaThes ¢ MKC mexopOHTanbHBIMA
Oykcupamu. Ha Tperpem ostame Poccus TtutaHupyer
Pa3BUTH NMPOMBIIUIEHHOE OCBOCHHE JIyHBI, B 4aCTHOCTH
MIOCTPOUTH SIAEPHYI0 JHEPrOYCTAHOBKY, YCTAHOBKY IIO
J00bIYE MOJIE3HBIX NCKOIIAEMBIX.

PackpsbiTa TaiiHa 3araio4HOro
AHTUYHOI'O IVIAHEeTApUS

VYanoce packpbITh TalHYy 3aMbICIOBATOIO AHTHYHOTO
"mnanerapus” Il cTonmeTwst M0 H.3. - TaK HAa3BIBAEMOTO
AHTHKUTEPCKOTO MEXaHU3Ma (Antikytherea
mechanism), KOTOpBI ObUT HalJEH HBIPSUIBIIMKAMH 32
ryokamu B 1902 rony (Ha rimyOune 42 MeTpoB) U Teliepb
XpaHUTCS B IpeuecKoM Hannonansaom
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apxeonornieckoM wmy3ee B Acdwunax. CBbIIe JABYX
TeICSTYeNeTrH (maTupoBka maet ot 150 go 100 r. mo H.3.)
9TOT  apredakT  MOKOWJICS  CPeId  OCTaHKOB
KOpaOJIeKpyIICHUs] BOJM3U OJHOMMEHHOTO TPEYCCKOrO
ocTpoBa (AHTHKHTEpa - AVTIKOONPW), pACIIONI0KEHHOTO
B OreiickoM Mope Mmexay Kputom u Ilenomoneccom.
Oco3Hanue Toro gaxTa, HACKOJIBKO CIIOKHBINH MEXaHNU3M
rorajy K HaM B PYKH, JaXKe B CpeJie YICHBIX-apXEOoJI0TOB
MPUIUI0 Jaleko He cpasy (mumes B 1955 romy
aHrmiickuil uctopuk Hayku Jlepek me Coinra Ilpatic
(Derek de Solla Price) BepBbie BBICKa3ad AOTAIKY, UTO
AHTHKHATEpCKas HaxOIKa SBISETCA MEXaHWICCKUM
BBIYUCIIUTEIIFHBIM ~ YCTPOMCTBOM), HY a CHOpPBl O
KOHKPETHBIX CIOco0aX ero NPUMEHCHHS BEIUCH 0
caMoro mocienHero BpeMeHH... CoOCTBeHHO, cama
peNMKBHS JIONUIA IO HAC B BHIC MHOTOYHCICHHBIX
(bparMeHTOB - 9TO TJIABHBIM 00pa3oM 3yOuaThie
mepegadyd M3 OpOH3BI, OOPOCIIME TOJCTHIMU CIIOSIMH
m3BecTHsAKa. CUuTaercsi, YTO BECh JTOT MEXAaHHU3M
KOTJIa-TO pa3MeInajcs B IEPEBIHHOM SAMIMYKE Pa3MEPOM
32x16x10 cM u mpencTaBisr coOOl Bers, 0€3yCIOBHO,
ropas3zmo 0ojee CIOXHYI0, 9eM Jrobast qpyras MailnHa,
TOSIBIIABINASCS Ha HAImIeH IUIaHeTe Ha MPOTSHKEHHH
MOCTICNYIOmero  ThICsAUeneTHs. M 3To eme MATKO
ckazaHo. Tam wucmomp3yercs  nuddepeHIuanbHas
mepegada, KOTOpas, KaK paHee CYHTAloCh, ObLIa
nzobperena He panbme XVI Beka, Hy a YpOBEHb
MUHHUATIOPU3ALUH u CJIO)KHOCTh MeXaHu3Ma
cornoctaBuMbl ¢ Mexannueckumu yacamu X VIII Beka. B
o0meM W IIeJIOM HaxOJKa IEMOHCTPHUPYET BEIINYNE
AHTUYHOM JTOXPUCTUAHCKOM HayKdu W TEXHHUKH, BCE
ciensl KOTOpod B "TeMHbIe Beka" OBUIM MPaKTUIECKH
cTepThl. Temeps Tpymnma CIEUaIiCTOB, BO3IIIABIIEMAas
OputaHckuM acTpoHOMOM Maiikom Dnmynzacom (Mike
Edmunds) n maremarukom Toru @purom (Tony Freeth)
u3 Kapmuddcekoro yausepcutera (Cardiff University) B
VYanbce mokaszania, YT0 AHTHKATCPCKUH MEXaHHW3M OBLI
CHOoCOOCH  TMpENCKa3bIBaTh CONHECYHBIC W JIyHHBIC
3aTMCHHUS, COIOCTAaBJISASI OTHOCUTCIBHBIC ITOJIOKCHHS
3emimn, Jlynst u CosHua (myOnmukamust B SKypHale
Nature 30 HOsSOps). Y4YEHBIX OCOOEHHO IMOTPSICIO TO,
49TO "KapKyJsITOp" crocobeH YYUTHIBATh
SJUTMNITAYHOCTS  JIyHHOH opOuThl. Maiik DamyHzac
BCEphE3 IOJIaraeT, YTO €clIM OBl IPEeBHUM IpeKkaM He
CTaBWJIM TAJIKH B Kojeca APYTHe IMUBIIN3AINN, TO OHU
651 yxe B 300 r. ot PoxxgectBa XprcTtoBa moOsIBam ObI
Ha Jlyne. Hy a neHHOCT AHTUKHUTEPCKOTO MEXaHH3Ma
JUIE HCTOPUHM HAyKH W KYJIBTyphl OH CpPaBHUBAET C
"Mouoit JIuzoit" Jleonapao na Bunum - He B mosb3y
MOCTEAHEH. .. Jast  Toro, dYTOOBI BOCCTAHOBHTH
MMOJIOXKCHHUE MISCTEPEH BHYTPH IMOKPHITEIX MHHEPAJIOM
(parMeHTOB, Tpynma DIMYyHACAa BOCIOJB30BANACH
BO3MOKHOCTSIMH ~ COBPEMEHHOH TEXHOJOTHH - Tak
HazpiBaeMbiM  CT-ckaHmpoBaHweM (WHA4Ye TOBOPS,
KOMITEIOTEPHOU ToMorpaduei (computerized
tomography), ¢ TIOMOIIBIO PEHTTEHOBCKHX IIydel
TTO3BOJISIONICH [eNaTh O0BEMHBIE KapThl CKPHITOTO OT
TJ1a3 COIEPIKIUMOTO). 3a CUET ATOTO YAAJIOCh ONPEICINTh
B3aMMOCBS3b OT/CIBHBIX KOMIOHCHTOB U YTOYHHUTH UX
(YHKIMOHANBHYIO TPUHAUICKHOCTh. ['pymma  Takke
Hanoia  (parMeHTBl  paHee  CKPBITBIX  TEKCTOB,
BBITPABHPOBAHHBIX HAa MCTAJUTUYCCKUX IMOBEPXHOCTSX.
"I[To  cAOXHOCTH  3TO  YCTPOWCTBO  MPEB3OLLIO

COBPEMCHHBIC HAPYYHBIC YaChl, - TOBOPUT DAMYHIC. -
Oro mpekpacHas pa3paboTKa, MO BCEH BUIUMOCTH,
Takas BEI[b MOTJIa OBITh M3TOTOBIICHA TOJBKO B paMKax
KaKOH-TO JaBHEH TpaJWINH CO3JaHUs MOJOOHOTO BUAA
ycrpoiicts". Hayunas rpymma  CTpOMT — Temeps
BUPTYAJIbHYIO MOJeNb paboTel Bcero '"miaHerapus',
KOTOPYI0O OHHM HAJEIOTCS 3aKOHYHTh B TEUCHHE
Ommxamux MecsneB. HoBast peKOHCTPYKIMS TPUICT
HAa CMEHy NpeIplAynM Ooiee TPyObIM MOIEIIM
(xoTOpBIE YK€ paHbIle HEOAHOKPATHO M3TOTABINBAINCH
"B Harype"). HeperieHHsIMH, TpaBaa, OCTAIOTCS eIle
HECKOJIBKO BOTIPOCOB. Tak, CYIIECTBYIOT pa3JINYHBIC
MMMCHMCHHBIC YIIOMUHAHUS 00 YCTPOWCTBAx, MOJOOHBIX
AHTHKHTEPCKOMY MEXaHH3MY, OIHAKO HHKAKHX IPYTHUX
HAXOJIOK TakWx MammH caenano He Obuio (Iuuepow,
HampuUMep, TPUIKCHIBAT  HM300peTeHUE  MOJOOHBIX
JMUKOBHH TIONYyJETeHAApHOMY 3ailuTHUKY CHpaky3
Apxumeny). Bor oamH U3 BO3MOXHBIX IyTed
paspemieHnsl 3TOro Mmapajgokca: OpoH3a, W3 KOTOpPOH
W3TOTaBIMBAINCH TaKHE MEXaHM3MBI, B T€ BEKa MOTIJa
MPEICTAaBIATE COOOH Ype3BBIYAHHYI0 LEHHOCTb, W
TakuM 00pa3oM Bce MOAOOHBIE apTe(aKThl IOIPOCTY
OTIIPABWINCH B MeperuiaBky. "[IpHHIMITHATEHO BayKHBIM
MOXXHO CYECTh TO, 4YTO COUHCTBCHHBIA MpUMEp
MEXaHU3Ma, KOTOPBIM MBI TEIEPh PacojaracM, Momai B
HAllK PYKH C MecTa KOpaOJICKPYIICHUS - HMEHHO
MMO3TOMY OH M HE OBUI NepeIviaBicH", - Pa3MbIILILCT
OaMyHAC, 100aBisis P 3TOM, YTO BCE JOILIEIINE JIO
Hallero BpEeMEHH OpOH30BBIE CTaTyd TOTO BPEMEHH
Takke  ObUTM  OOHapyXeHBl  Cpead  OCTaHKOB
KOpaOJIeKpyIICHUH. HexoTopsie HCCIIEIOBATEIHN
rnmoyiarayid, d9ro "IUIaHeTapwii' B UHMCIE  JIPYTHX
cokpoBuI, HarpabiaeHHbIX B Pomoce, ciemoBasn B Pum
BO BpeMs IMpa3mHecCTB, YCTpoeHHBIX [aem HOmmem
Ile3apem (100-44 Tr. MO H.3.), HO ATO TMPEIIOIOKEHUE
3BYYHT, NOXalyd, W3JIUIIHE POMAHTUYHO. MOHETHI,
HalimeHHele Ha 3ToM MecTte B 1970-x rr. JKaxom-MBoM
Kycro (Jacques-Yves Cousteau), MO3BOIMIN OTHECTH
Kopabiekpymenne K 85 1o H.O. WM 4yTh Oosee
MO3THEMY BPEMEHH, HO Temepb, I0Cie PaciIu(pOBKU
HaJIMcel, TaTUPOBKaA JTOJKHA CMECTUThCS JieT Ha 15-20
B ITyOb BEKOB.

IJTH peKHM HUKYAA He BIIAJAI0T

CBexee pycro OT MOTOKOB XUAKOCTW
NASA/JPL

Ha Mapce. ®oro:
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I'me-to Ha moBepxHocTH Mapca mpsiMO ceddyac MOKET
Te4b BoJa. Bo BCAKOM ciydyae, TakKoe YKe
HCOJHOKPATHO CIY4ajoCh Ha MPOTSHKCHUH CEMHU
MOCTCTHUX  JIET, 4YTO U  T[IOKa3plBacT  aHaJU3
U300paKCHHUH, TOJYYCHHBIX aMEpUKaHCKOM
opoutansHoi ctanumeit Mars Global Surveyor (MGS).
Maiikn Momua (Michael Malin) u ero komnern w3
KanmugopHuiickol opranuzanuu Malin Space Science
Systems (Can-/luero) yBepeHBI B TOM, YTO CHHUMKH
OTHUX W TE€X K€ y4acTKOB MapCHAHCKOH HMOBEPXHOCTH,
MOJTy4aeMble Ha TPOTSHKEHHHM HECKOJBKHUX JIET, TEHeph
JTATOT BCEM SICHOE JOKa3aTEeIIbCTBO MPUCYTCTBHS KHUIKOU
BOJIBI, CTCKAIOIICH CO CKJIOHOB METCOPUTHBIX KPAaTCPOB
U Tpope3alolicii B TECKe XapaKTepHBIC OBpArH.
CooTBeTCTByIOMAsl CTaThs IMyOJNUKYeTCS B HAYYHOM
xkypHaie Science. TakuM 00pazoMm mepBoe HAOTIOICHHE
MPUCYTCTBHS JKUIKOW BOJBI Ha COBpeMEHHOM Mapce
JacT HOBYIO HAIeKIy BCEM CTOPOHHUKAM TCOPHH,
COTJIACHO KOTOpOHl Ha Mapce M ceilyac MOXKHO eIle
OOHapyXuTh JKM3Hb (Hy XoTd OBl B  BHUIAC
MHUKpPOOPTaHN3MOB). "OTH HaONIONEHUS IAal0T CaMble
HaJIe)KHBIE CBHUIETENHCTBAa (M3 BCEX, IOIYYEHHBIX K
HACTOSIIEMY BPEMEHH) TOTO, YTO BOJa BCE €Ile WHOTa
TeYeT MO TMOBEpXHOCTH Mapca", - cuuTaer JOKTOp
Maiikn  Meiiep (Michael Meyer), Bxonmsfmuii B
PYKOBOJICTBO MPOTPaAMMBI MAapCHAHCKUX HCCICIOBAHUI
NASA. Tlouck Bomsl Ha Mapce mnpusHaH OAHON Hu3
BR)XHCHIIMX 3aJa4 BCEX MApPCHAHCKUX OSKCIICIUIIHIA.
I[MomuMo TOTO, YTO OOHAPYKEHHE BOTHBIX MCTOYHHKOB
Ha TIOBEPXHOCTH WMeENO OBl OTpOMHOE 3HA4YCHHE IS
acTpoOmonoros, cmocobHocTh KpacHOW — IUTaHeTHI
MOJICP)KUBATh CYIICCTBOBAHWE JKU3HH OKa3ajo Obl
TaKXKe HEONCHUMYIO TMOICPKKY B JeJe TeX YYCHBIX-
SHTY3HACTOB, YTO MPHU3BIBAIOT ITPABUTEIHCTBA 3EMIH
BCEPBhE3 3aHATHCA KOCMHUYECKOH SKcmaHcued (u "mist
Hayanma" TeppadopmupoBath Mapc). OcyecTBHUTH
MOJOOHBIC MPOTpaMMBI B TOM cliy4ae, eciau Ha Mapce
JNCACTBUTEIPHO €CTh  JICTKOJOCTYIHBIC HCTOYHHKH
BOJBI, CTaJ0 OBl 3HAYUTENBHO mpolne. CTPYKTYpHI,
HAIIOMHUHAIONINE KaHaIbl (HE MyTaTh ¢ MH(DUICCKUMU
"kaHanmaMu" UTaJbSHCKOrO acTpoHoma XIX Beka
JxoBanan Ckwuamapemn!) Ha TOBEpXHOCTH Mapca
0OHapyXHBAIOTCS YK€ JaBHO (MX paHbIIe BUAETA U
rpynma MonmHa, paboTaromas ¢ kamepamu MGS),
OTHAKO IUIAHETOJIOTH HHUKOTAA MpEeXIe HE IOIydad
"MpAMBIX YAWK" CYIIECTBOBAHWS JKUAKOW BOJBI Ha
IUIaHETEe IMCHHO B HAIIIy 31M0Xy. PaHee CKEeNMTHKU MOTIIH
YTIBEpXKIaTh, YTO BCE CICIbl BOJBI HA MapCHAHCKOM
MOBEPXHOCTH HMEIOT OYEeHb M OYEHb JIPEBHEE
MPOUCXOXJICHUE, HY a BCSA BOJNA, NMPUCYTCTBYIOIIAs Ha
IUIAHETE B HACTOSIIEE BpEeMs, MPEACTaBIICT COOOMH
JIMIIG JICASTHBIC 3aJICKU M BOASHOM map. ['pynma Mamuna
n3y4dria U300paXKeHUs THICSY OBPAroB, MEpEeJaHHBIX 3a
NeBATh JIeT paboTel kamepoir MOC (Mars Orbital
Camera), ycranoBneHHoir Ha Mars Global Surveyor, u
HaIlTa TOKA3aTelIbCTBA TOTO, YTO 3a MOCIETHHE TOIBI
BOJIa MpOTEKasa Mo KpaitHel Mepe mo AByM oBparam. Ha
tdororpadusix 2004-2005 rr. 06a d3TUX OBpara cojepxar
SpKUE TOJIOCBI ¢  "BETBUCTHIMH'  OKOHYAHUSIMH,
XapaKTepHBIMU JUI TaK Ha3bIBACMBIX 'aJUTIOBHABHBIX
notokoB" ("Alluvial flow", cMm. ¢oT0), Torma kak Ha
M300paKEHUAX TEX JK€ MECT, HONy4eHHBIX B 1999 u
2001 rr. monocel eme He mpocMarpuBaroTcs. MIMeHHO

5TO, MO MHEHHIO HCCIeNoBaTeNell, MOXHO CUUTATh
SCHBIM CBUJETENBCTBOM TOTO, YTO IOTOKH BOJBI
HEKOTOpPOE BpeMsl CTEKalld MO CKJIOHAM OBpAaroB BHU3,
noka He uccskiau. "HaGmomaemas ¢opma oTioxeHHi
HNOJTHOCTBIO  COOTBETCTBYET IIEPEHOCY  MaTepuana
TeKylei BoxoH, - roBopuT Momamn. [lamsreobpaszHoe

BETBJICHHE B  HIDKHEH  4acTH  ONpenessiercs
OTKJIOHEHHEM  TMOTOKA  M[pPU  CTOJNKHOBEHHH  C
HEOOJBIIMMU ~ TPENATCTBHSIMH'. MDOIMH W ero

COTPYAHUKH CYHTAIOT, YTO 3Ta BOJAa MPOCOYMIACH H3
TPEUINH, BO3HUKIINX TIIOCIIE TMAACHUS METEOpHUTa,
KOTOPBIl HeKoraa HpoOWiI OOMH M3 MHOTOYHCIICHHBIX
"MOJ3EMHBIX  pe3epByapoB", colep)KalluX BOAY B
*uaKoM Buze. [1o oleHKaM CHenuaIncToB, KOJIUIECTBO
NpOTEKIIeH BOxbl (YCHEBIIEH MPOWTH COTHH METPOB)
ObUIO OKBHBAJICHTHO MNPUOIM3UTENIBHO IISATH-IECSTH
IuaBaTeNbHBIM - OacceitHam. O0a oBpara, Tak >HBO
3aMHTEPECOBABIINE HCCIIEAOBATEINICH, PACIIOIOKEHBI B
FO)KHOM TIONymapuu Mapca - mpuOau3uTensHo Ha 37
rpamyce mupoThl (B Kpatepax Ha Terra Sirenum u
Centauri Montes), rae THEBHBIE TEMIIEPATypbl MOTYT
nopoit mpesbimath 0°C, 9TO M JeNaeT CyIIeCTBOBaHUE
BOJBI B JKHIKOM BHIE BIIOJHE BO3MOXXHBIM. OmHAKO
Takas BOJa O4YeHb OBICTPO HCHmapwiach Obl WK
oOpaTwinach B J€l, IOCKOJIbKY 3TH PEKH TEKYyT B
pa3pekeHHOW MapcHaHCKOW armocdepe, a U yxe
NPUBBIYHBIE XOJIOAA HE 3aCTaBHJIM ceOs JOJITO JKAATh...
Brpouem, Bompoc O CyIIECTBOBAaHMM MapCHaHCKOH
BOJBI B JKHJIKOM BHJE B COBPEMEHHYIO DIIOXY BCE ellle
HE TaK OJHO3HAYEH, KaK XOTEJIOCh Obl MpdiMHY W ero
rpymre. [[pyrue crenuanucTsl HOABEPTalOT COMHEHHUIO
TPaKTOBKY ITOJIy4EHHBIX PE3yJIbTaTOB. BMecTo BOIBI 3TO
MOT OBl OBITh HCTAPSIOMIUICS YTJICKUCIBIA Ta3 WIIN
Jake MEecYaHbIi IMOTOK HEOOBIYHOTO CBETJIIOTO OTTEHKA.
Mars Global Surveyor ("I'moGanbHBIE WHCTIEKTOP
(xaptorpa)) Mapca") Hauyanm CcBOM HCCIEIOBaHUS Ha
MapcuaHckoil — opbure eme B 1997  ronmy.
BecnpenenenTHast 1OITOBEYHOCTh 3TOTO0 KOCMHUYECKOTO
KOpaOJIsl TTOMOTJIa 3¢MHBIM YYEHBIM COBEPLINTH MHOTHE
BaxkHelmme oTkpeiTus. K coxkanenmo, NASA He
MOXET CBSI3aThCSI CO CBOHMM  alnapaToM-BeTEpPaHOM
HauMHAs C Hadaia HOAOpS ITOTO TO/a, XOTSA MOIBITKA
HAJIQJAUTh CBS3b BCE €IIe NPOJOJDKAOTCA... llomMmMo
MOMCKa W3MEHEHMM B oOBparax, rpynna MonuHa,
oTBeyaBmas 3a pabOTy OCHOBHOW KaMephl 3TOTO
opOHUTAITEHOTO ammapara, pomn3Bena OIICHKY
MHTCHCUBHOCTH, C KOTOpOl Ha IOBEpXHOCTH Mapca
HOSIBIISIIOTCS HOBBIC KpaTtepsl yZIapHOTO
MPOUCXOKICHHUSI. Kamepa 3arevarsena
npubmmsurensHo 98 mpoueHroB Mapca B 1999 1.
npubmmsurensHo 30 TPOLEHTOB  IUTAHETHI  OBUTH
chororpadupoBansl  3aHOBO B 2006 1. HoBble
n3o0paxenns mokazamm 20  CBEXHX  KpaTepoB
ImamMeTpoM oT 2 1o 148 meTpoB. DTH HaHHBIE (KOTOPHIE
B OCHOBHOM COOTBETCTBYIOT MpeCcKa3aHusIM) 0COOESHHO
BaXHBI JUII yBEPEHHOTO OIpENeNeHUs BO3pacra
Pa3IUIHBIX TEOJOTHICCKUX o0Opa3oBaHMiA Ha
MOBEpXHOCTH Mapca (MapcwaHckwid JlaHgmadT ¢
HEMHOTOYHCIICHHBIMH KpaTepaMy CUMTAETCS] MOJIOXKE).
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Ha Coanne - HoBoe HEOOBIYHOE
ABJICHUE

MoBepxHOCTb akTnBHOro ConHua. W3obpaxeHue: NASA

B3peiBHass BomHA - 3Takoe IIyHaMH, IOPOKICHHOE
MOITHOW COJHEYHOM BCHBIIIKOW, - MPOIUIA IO JHUKY
HAIIETO CBETWIA B CPEAy, 3acTaBUB YYCHBIX B
OUYEePEIIHON pa3 OYeHb CHIBHO YIUBHUTHCA: Benb COHIE
ceifuac HaXOMUTCS B MUHHMYME CBOCH aKTHBHOCTH (T.€.
xapakrtepHoro 11-merHero 1ukina). Bnpouem, momgoOHbIe
B3pBIBHBIC BOJIHBI, PACIIPOCTPAHSIONINECS Ha OTPOMHBIE
pAacCTOSHHUS, BOOOIIE TOBOJIBHO PEAKH. X0 3TOM BOJHEI
ObuT  OTOOpakeH  TEIIECKOTIOM TaK  Ha3bIBAEMOTO
BusyansHoro comneunoro natpyis (Optical Solar Patrol
Network telescope) amepukanckod HarmumonanpHOR
conHewHOH obcepBaTopun (National Solar Observatory -
NSO, mrar Hsrlo-Mekcuko). JIBWKEHHE  BOJHBI
C)KMMAaeT M HArpeBaeT COJHCYHYIO IDIa3My, MOPOXKIas
CBOMM TMPOXOJOM BapHaluu cBeueHus. [lo oreHke
K.C.banacyopamanmama (K S Balasubramaniam) wu3
NSO (mouemy-To naxke Ha OQHIMANLHONH CTpaHUIIE
9TOr0 YYEHOTO YKa3aHbl TOJBKO €r0 WHHIIMAIBI, XOTS
MOJKHO JOTaJaThCs, YTO MO CBOEMY IMPOUCXOKICHUIO
OH, BEpOSATHO, MHIWEI), BOJHA PACIPOCTPaHIACh CO
CKopocThi0 oOkojio 400 KHIOMETpPOB B CEKYHIY.
BrIsiBIIEHO MecTO ee 3apOoXIEHHS - Y OJHOTO M3 KpaeB
BUAUMOTO C 3eMJIHM COJHEYHOTO IHCKa, a O JAPYroro
Kpasi JIUCKa oHa mobpamack mpuOIM3uTenbHO 3a 30
MUHYT. CoOCTBeHHO 3a "myramMu” HeceT
OTBETCTBEHHOCTh BTOPAsI M3 JIBYX TMTAHTCKUX BCHBIIICK,
MOPOXKJIECHHBIX OJHOW M TOM K€ TPYMIION CONHEYHBIX
MSITEH (@ mepBast BCIIBINIKA OblIa OTMEYCHA BO BTOPHUK).
310 TakKe He coBceM 00buHO. ToT (axT, 4To OJHA U Ta
ke obmacts CoNHITA SBHJIACH TPUYUHON (DOPMHUPOBAHHS
JIBYX MOIIHEHWIINX KaTaKJIM3MOB HA MPOTSHKCHUH OJHUX
CYTOK, "TIOJIpa3yMeBaeT, YTO TaM CKOMHJIOCH OTPOMHOE
KOJIMYECTBO dHEPTHUH", - TaK MO KpalHeH Mepe CUnTaeT
banacyOpamannam. VHTEpecHO, YTO pacCIIAPSIONIASICS
B3pBIBHAS BOJIHA TPHU CBOEM IIPOXOXIEHHH KakK OBl
"crepma"  gBe  TEMHBIE  JyrooOpa3Hble  HHTH,
OTMEYABIITHE KOHIICHTPAIIHIO OTHOCHTEITFHO
OPOXJIaTHOTO MaTepuana (TakkKe MPUBA3aHHOTO K
CHUJIOBBIM JIMHUSAM MarHuTHoro nois ConHia). Buaumo,

MPOXOJ BOJIHBL CHOCOOCH BpPEMEHHO pAaccesTh STOT
MaTepuai. HaOmogate 3TH MpoIecchl BOOYUIO MOXKHO
O03HAKOMUBIINCH C COJEPKUMBIM BOT 3TOTO POJIHKA
(MPEG). Hakorienue sHepruu 1Isl BCBIIIEK, COTTIACHO

camoi HOITyISIpHON TEOpUH, CBSA3aHO co
"ckpyunBaHueMm" MarHutHoro mnons ConHma, a
"u3BepxeHus", BBICBOOOXKIEHHE SHEPTUH (n

CcOOCTBEHHO BBIOPOCHI KOPOHAIBHBIX MAccC) MPOUCKOIAT
B pE3ylbTaTe MEePECTPONKH - TO €CTh IIEePECOCNNHECHUS
MarHuTHBIX  CWJIOBBIX  JUHWUW.  Hakomnenue wu
MHOTOKPATHBIA BBIITyCK SHEPTHH B OJHOM M TOM K€
patione CoumHma - BooOIe PEeIKoCTh, a OCOOEHHO 3TO
HCOOBIYHO B  MEPHOJ  MHHHMYMa  COJNHCYHOMH
AKTUBHOCTH,  KOTJa  Hamle  CBETWIO  OOBIYHO
ycrokawBaercs.  Bmpouyem, — JeTand  IPOIIECCOB,
OPUBOMAMIMX K  KOHBEPTHPOBAHUIO  HAKOIUICHHOMN
MATHUTHBIM TI0JIEM SHEPTHU B COJHCYHBIC BCIIBIIIKH, 0O
CUX TIOp HesCHBI. HescHO Takke, HACKOJIBKO CI0XKEH
"CITyCKOBOH" MEXaHMW3M BCHBIIICK, NPUBOIIIMUN K
BO3HHKHOBEHHIO BOJIH. Habmromas Gospliee KOJIMYECTBO
KaTaKJIN3MOB, YUCHBIC CO BPEeMEHEM HaJICIOTCS BBISBHTH
Bce 3TH B3amMocBsa3u. Hy a mame ComHme mo umee
BOOOIIe Temepbh HAXOAWTCS B caMoi "MUpHOH" cBoeH
CTaJIU¥ COJTHEYHOTO IHUKJIA, BEIb MOCICIHUN MaKCUMyM
npuxonwics Ha 2000 TroA... BOpoYeM, CPOKH
HACTYIUICHUS MaKCHUMyMOB WM MHHHMYMOB (M pa3max
9THX KOJEOaHWH) MEHSIOTCA OT IUKJIA K IHUKIYy, H
Oonee-MeHee CTAOWIBHBIM CYUTACTCS JIMIIb CpPCIHEE
3Ha4yeHue. [TomoOHas B3phIBHASI BOJHA B MOCIICTHUNA pa3
Obla oTMedeHa (¢ momoIisio Teseckona NSO) B HosOpe
2003 roma, HO B TPUHIUIEC MOTJIM OBITH M JPYTHE
KaTaKIM3Mbl, TPOM3OIICAIINEG Ha HEBHUAUMONH HaM
ctopone Comuna. WM B Ommkaiimem OyaymeMm ¢
MOMOIIIFI0 aBTOMATHYECKUX MEKIUIAHETHBIX CTaHIIMH
ydeHble HaMmepeHbl cienuTh 3a ComHilem "¢ obomx
00KOB".

"Xa00a" pa3zodauni AyThIX
peKOpIACMEHOB

3Be3gHoe ckonneHne Pismis 24 B UEHTpPe 3MUCCUOHHON
TymaHHocTM NGC 6357. ®oTo: Hubble

HeOonbpmoe  3Be3mHoe  ckomureHwe  Pismis 24
pacrionaraeTcss B LEHTPE KPYNHOH SMHCCHOHHOM
TyMaHHOCTH C paccesHHbIM ckomiueHueM NGC 6357
(mpuOIM3UTENBHO B 8 THICSYaX CBETOBBIX JET OT 3eMIIH
B co3Be3quu Ctpenbua). HekoTopsle 3Be3nsl B 3TOM
CKOIUICHHMM HMEIOT YpPEe3BBIYAiHO OOJBINYI0 Maccy H
HCIYCKAalOT NPH 3TOM OYEHb HHTCHCHUBHBIC ITOTOKH
yibTpaduoneToBoit paawanuu. Camblii SIpKWiA OOBEKT
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CKoIIcHHs ~ oOo3HawaeTcs  Kak  Pismis  24-1.
HaumeHoBaHHME B JaHHOM CiIyyae NAcTCs MO KaTalory
JKeHIIMHbI-actpoHomMa [lapuc Mapuu Ilucmuc (Paris
Maria Pismis, 1911-1999) - mepBoro MeKCHKaHCKOTO
ACTPOHOMA, TPUYEM apPMSHCKOTO MPOUCXOXKICHHUS U
TYypelKOH HAMOHAIGHOCTH - €€ MpeaKaMu ObLIH
TaTpuapxu apMSHCKOW LEpKBU M CIyTd OTTOMAaHCKOH
WMIIEPHH, a caMa OHa poJauiIach U Beipocia B CtamOyne
n yawrtace B CIHA. TlomospeBamu, uro Pismis 24-1
Moxer uMeTh Maccy B 200-300 coiHEYHBIX Macc.
ITomoOHBIA BeC HE TOJBKO BBIBOAWI '"3BE3IHOTO
OeremoTa" B Oe3yCIOBHBIC JHIEPHI (TIOTYYallOCh, UYTO
9TO BOOOIIIE caMasi MaCCHBHAs M3 BCEX M3BECTHBIX 3BE3]I
B Hamied [amakTwke), HO W 3aCTaBIUI TOBOPHTH O
TIPCBEBIIICHUH TEOPETHICCKOTO mpejena Ha
MaKCUMallbHYI0 3Be3[HyI0 Maccy (120-150 comneuHsIx
Macc Juid  OAWHOYHOM 3Be3nwl). OnHako Tenepb
KOMOWHAIIMS JaHHBIX, epeaHHbIX B anpene 2006 roxa
Advanced Camera for Surveys (ACS,
YCoBepIIEHCTBOBAaHHON ~ KaMmepol  aisi  0030poB)
KocMudeckoro Tteneckoma "Xa66a" (Hubble Space
Telescope), ¥ Ha3eMHBIMH TEJIECKOTIAMH, IO3BOJIAIIA
MEXIyHapOIHOW rpymie crneuuanuctoB u3 Mcmanuw,
CIIA u I'epMaHuy, BO3TIaBAsSeMON HCIAHCKUM YU€HBIM
Nucycom Maucom  Anenbsinucom  (Jesus  Maiz
Apellaniz) w3  AHZATYCCKOTO  acTPO(PHU3MUYCCKOrO
uactutyTa (Instituto de Astrofisica de Andalucia),
3aKIJIFOYNTH, YTO B JAHHOM CIIy4ac OHH MMCIOT JIEJO BCE-
TaKd MO KpalHeW Mepe C JABYMsS  3BE3JaMH,
oOpamaromuMucss  ofgHa  BO3jJe  Apyro  (cM.
M300paKeHNEe Ha Bpe3Ke B TIPaBOH HIKHEH YacTh
wunoctparun). CorjlacHO HOBBIM OIIGHKaM, KaKmaas
Takas 3Be3a BecuT He cBbimie 100 comHI (TTaHUpyeTes
COOTBETCTBYIOIIAsA IybOimkamus B "Actpoduzngeckom
kypHasie" (Astrophysical Journal - AplJ), a moka co

CTaThell ~ MOXXHO  O3HAaKOMUTBbCS B  OmOIMOTEKe
SNEKTPOHHBIX MIPETIPUHTOB arXiv.org).
CrnekTpoMeTpuyeckie  JaHHbIe, MOIY4YEHHBIE  OT

HA3EMHBIX TCIIECKOTIOB, K TOMY JKC IOKAa3bIBAIOT, YTO
OJTHA U3 ATHX MOHCTPYO3HBIX 3BE3]] CKOPEE BCETO TAKKE
COCTOWT W3 JIBYX OOBCKTOB, OJHAKO JAMCTAHIUS MEXKIY
HUMH YK€ CIUIIKOM Majla, YTOOBI MX MOT pa3pelInTh
ke cBepx3opkuit "Xa06n". IlosTomy oOmyro maccy
Pismis 24-1 Temeps HYXXHO pasleNHTh cpa3dy Ha TPHU
3Be3Abl. JTH 3Be37bI, OC3YCIIOBHO, OCTAIOTCS B HYHCIIE
HamboJiee BBIJAIOMINXCS TSHKEIOBECOB MIIEHHOTO IyTH,
OJTHAKO TEMeph YK€ HEe MPEICTaBISIIOT co00il 4ero-to
HCKJIFOYUTEIBHOTO W MPOTHBOPEYAIICTO COBPEMECHHBIM
HAyYHBIM TeopusM. KOHKYpPEHIIMIO WM  COCTaBsT
HauOoJee BRIIAOIIUECS OJAMHOYHEIC 3Be3/I6I Bpojae LBV
1806-20, 3Be3abl [ucroner (Pistol Star, oOnapyxeHa B
1997 romy) m otel Kwmms, KOTOpble TakXke MOTYT
COIepXKaTh KOJIWYECTBO MaTepHana, AOCTATOYHOE IS
00pa3oBaHMs COTHH C JIMIIHAM CONHIL. Bmpouewm, stn
Macchl TaKk ¥ HE OBIIM BBIYHCIECHBI TOYHO, TOCKOJBKY
JUI OMMHOYHBIX 3BE3J 3TO CAENATh CIIOKHEE, YeM IS
nBoiHBIX. K TOMy k€ 3TH OOBEKTHI B CBOIO OYepelb
TaKXKe€ MOTYT OKa3aThCsl CHCTEMAaMH, COCTOAIIMMH W3
OucHb OJIM3KO PACHOJOXKCHHBIX 3Be3d. M3BecTHBIE U
JPYTUEC CBEPXMACCHBHBIC CHCTEMBI, JIBOMCTBECHHOCTH
KOTOPBIX y’KE HE BBI3BIBACT COMHCHHUH.

COROTxkmue BcTpeun

COROT 3armMeTcsi NOUCKOM BHECOSHEYHbIX NnaHeT. PoTo: ESA

Opanmy3ckuit  kocmmueckuid  tenmeckonm  COROT,
pa3paboTaHHBIA CHENHUAIBFHO JJIS TTOMCKA IUTaHeT, JINIIb
HEMHOTHM TIPEBOCXOIAIINX 0 pa3MepaM Hamry 3emitio,
a TaKKe IUIaHeT, OOpamarommxcs 1o  OopOuTe
JOCTaTOYHO JAJICKO OT CBOEH 3Be3Abl (T.e. HE TOJBKO
"ropsuux ONUTEPOB"), 3aMylIeH B KOCMOC B cpely B
17:23 McK ¢ Ka3zaxcTaHCKOro kocMmozapoma baiikonyp c
MOMOIIBI0  poccuiickoro pakeronocurens "Coros-2".
[ToMumo moMCKa DK30IUIAHET y4YEHBIC, 3aHSATBHIC B 3TOM
MPOEKTEe, 3alMyTCSl TaKXKe M3y4YEeHHEM HEKOTOPBIX
npo0ieM 3Be3IHOHN ceificMonoruu. 3amyck paHee ObLT
HaMeuYeH Ha OKTSAOPh, HO IBaXKIBI OTKIAIBIBAICS H3-32
TEXHHYECKUX TMpoOJIeM C POCCHMCKOW CTOPOHEI.
Oxwumaercsi, 9YTO  3Ta  MHCCHA  TpPUBEAET K
MHOTOYHUCIICHHBIM OTKPBITUSM IUTaHET, 0
CYIIECTBOBAHMH KOTOPBIX MBI TENEPb HMEEM JIHIIb
caMoe CMYTHOE MpEACTaBIEHHE, MOCKOJIBbKY JI0 CaMOTo
MOCJIEAHETO BPEMEHU TMPEIEIOM MEUYTaHWH YYeHBIX
OCTaBaJOCh M3y4eHHE OOBEKTOB, IO CBOEH Macce
CpaBHHMBIX B JyumieM ciydae ¢ CatypHoMm. IIpumepsr
OTKpBITHIT 00JIee MENKNX K30IIaHET MOYKHO TepevecTh
10 TaJbIaM, IPHYEM BCE OHU SIBIIIFOTCS HE THIIMYHBIMH
TIPEICTAaBUTEISIMHA CBOETO "TIEMEHH"", a KAKHMHU-HUOYTh
sk30oTaMu. llepBpie Takue TuIaHeTl BHe CoOJIHEYHOH
CHCTEMBI - TPH O0BEKTa, 10 Macce COMOCTaBHUMBIX C
3emyeil, HO BpPALIAONMXCS BOKPYr Mynbcapa, -
oOHapyxun Anekcannp Bomuan w3 YHuHBepcuTeTa
mrara [lencunsBanus B 1994 roxy. Uepes roa BOKpyr
3Be3nsl 51 Ileraca "Goiee HOpManbHYKO" IUIAHETY
pasmepom ¢ lOnmrep  OoOHapyXwiaM — IIBEICKHE
acTpoHoMbl Mumens Maiiep u Junse Kanmou. Hyxno
OTMETUTh, YTO TIOJABIIIOIICE OONBIIMHCTBO M3 TOH
Tapbl COTEH KCTPACOIHEYHBIX IUIAHET, YTO HaN/ICHBI 32
MOCTIENHIE JACCATHICTUS, OOHApPYKEHBI C MOMOIIBIO
Ha3eMHBIX TEJNECKONOB - [0 HaOJMIOmeHWsIM 3a
HEOOJBIIMMH "TPaBUTAITMOHHBIMHA PBHIBKaMHU'", KOTOpPHIE
OTpaXaloTCsI Ha POAWTENBCKUX 3Be3lax (B TaKHX
ciIydasX, KaK TpPaBWIO, HW3y4alOTCd  BapHalld
panuanbHBIX cKkopocTel 1o JIOTUIEPOBCKOMY
CMElIeHN0). B OCHOBHOM 3TO IUIaHETHI, KOTOpHIE IO
Macce CcpaBHMMBl ¢ HammM lOnmrepoM wimm jpaxe
mpeBocxomiT ero. MiMeHHo Onaromapst cBoeil Gosbinon
Macce OTH Ta30Bble TUTaHTHl CPaBHUTEIBHO JIETKO
obHapyxuBatorcst. OnHako paboTa HOBOTO TeJECKOIIa,
noyguBmero HamMmeHoBanme COnvection, ROtation
and planetary Transits (KOHBEKIHS, BpalieHHE |
mnanerapasle npoxoxaeHus, COROT), ocHoBaHa Ha
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JpyroM TpPUHLUIE U MO3BOJMUT, HAKOHEL], BBIABIATH
HeOombImMe "CKamucThle" MHUpBI, Ha KOTOPBIX MOXET
CylIecTBOBaTh H3Hb. CIyTHHK OyIET HCIIOJIb30BaTh
CBOM 27-CaHTUMETPOBBIN TEJIECKOIIL, YTOOBI
OTCIIC)KUBATh  OpOXOoxkaeHUs ("TpaH3uTHI") IUIAHET
MEXIY 3€MHBIMH HaOJIOAATEeISIMA M POXUTEINECKUMU
3BE3/IaMH - TO €CTb COOBITHS, IMEHYEMBIE 3aTCHEHUSIMH.
Ero Texauka mo3BOJHUT HMPOKOHTPOIUPOBATH HECKOIBKO
Y4acTKOB He0a, YTJIIOBBIE pa3sMephl KaXAOTO W3 HHUX
MPHOIN3UTEFHO PaBHBI pa3MepaM IIECTH TOJHBIX JIVH,
MpUYeM H3ydYaTbCcsd KaXIBId TaKol ydacTok OynmeT B
teuenue 150 gueii. ITo oleHKaM CIIELMAIMCTOB, BCETO
9TOro OyZeT JOCTAaTOYHO UL TOTO, YTOOBI BBISIBUTH
KpOILIEYHBIE BapHAIK CBETOBOTO MOTOKA - mopsaaka 300
MWUIMOHHBIX, @ JTOTO0 B CBOIO ouepenb Oyrer
JOCTaTOYHO, YTOOBI OOHAPYXUTH IUIAHETHI, KOTOPBIE
BCErO B JBa WIM TpPU pa3a MPEBOCXOIAT MO CBOUM
pasmepam Hamry 3emuto.  PeanpHble  HaOmomeHHs
HayHyTCs B KoHIe sHBapst 2007 romda, mocie Toro, Kak
PYKOBOJHTENN moJieTa YIIOCTOBEPSATCA B
paboTocrmocoOHOCTH BCeX MPHOOPOB, YCTAHOBICHHBIX
Ha CoyTHHKe. HaydHas MuCCHS, COTJIACHO IUTAHAM,
npommutes 2,5 roma. 3a 3T0 Bpems OymeT NPOBEICH
MOHMTOPHHT IpuMepHO 120 Teicau 3Be3n. YpaBieHHE
CIIyTHUKOM OCYILECTBIISAET (bpany3cknit
HanuonanpHbIil LEHTP KOCMHUYECKUX HCCIEIOBAaHHH
(CNES) npu yuactuu EBpomeiickoro KOCMHUYECKOTro
arenrctBa (European Space Agency - ESA). BsiBon
630-kuI0rpaMMOBOTO CITyTHHKA HA MOJSPHYIO IOYTH
KPYTOBYIO OpOWTY BBICOTOW OKOio 900 KHIOMETpOB
BBITIOJTHEH C TIOMOIIBIO pa3roHHOro Oyoka "®dperat".
Kax OTMETHITH B "IICKB-IIporpecc", riae
CIOPOCKTHPOBAaH W  W3TOTOBICH  NEPCIEKTUBHBIN
HOCHTEIT, ""0COOCHHOCTHIO 3aITyCKa SBISETCS TO, UYTO OH
cTan TIEPBBIM HCIBITATEIbHBIM ITyCKOM
MoJiepHH3UpoBaHHOH pakersl "Coro3-2" »stama 10,
KoTOopas  sIBJsieTcs  JajipHeilled  MojepHu3anuein
"Coroza-2" nsrtanma la". I'maBHBIM OTJIMYMEM HOBOTO
BapHaHTa PaKeThl SBIIETCSI MCIOJB30BAHUE B TPEThed
CTYIleHH HocuTenss HoBoro npurarenss PJ[-0124
pa3paboTKu BOPOHEKCKOTO KOHCTPYKTOPCKOTO Oropo
"XumaBromatnka". Panee B Xo4e JETHBIX MCIBITAHUNA
"Coro3a-2" OCYIIECTBIIEHO TpPH YCHENIHBIX 3alycKa
pakeTsl dTamna la - aBa c Ilnecerka u ogun ¢ baiikonypa.
Cpenn nppyrux mianupyeMbix NASA um ESA wmwuccwit
KOCMHYECKMX  TEJECKONOB  HOBOTO  IOKOJICHHS,
paboraromx c¢ "TpaH3UTaMH", MOXHO YIOMSHYTbH
"Kennep" (Kepler), TPF (Terrestrial Planet Finder -
HCKaTeab 3eMienogo0HeIXx ImianeT - 2015 r.) m SIM
(Space Interferometry Mission - KocMHYecKas
nHTEepdepoMeTpusl). Poccuiickoii DenepanbHOl
KocMUYecKoi nmporpammoit 1o 2015 roaa 3amnaHupoBaH
3aIyCK yNbTPadUOJIETOBOTO KOCMHYECKOTO TEIECKOIa
"Cnextp-Y®", Takke HaIeJICHHOTO Ha OTKPBITHE
TTaHeT.

OOHapy:xeH HeOObIYHbIH
"ruOpuaHbIi" THII rAaMMa-BCILUIECKOB

GRB 060614 ®oto: NASA

C nomomiplo KoOcMUUYecKoit ramMma-o0cepBaroprn NASA
Swift acTpoHOMam  ymamock  BBIABUTH — MApOYKY
cnenu(UIeCKUX raMMa-BCILICCKOB, KOTOPhIC HUKAK HE
BITUCHIBAIOTCS B Ty KJIACCH()UKAIMIO, YTO 32 TOCIICIHEE
BpeMs YKe crana oOmenpuHAToW. ['aMMa-BCIUIeCKH
(gamma-ray bursts - GRBs) - mommHeiimie u BecbMa
KpaTKOBPEMEHHBIE SIBIICHHUS B MHpPE 3BE3[l, IPUBOIAIINE
K HCITYCKaHHUIO PEKOPIHBIX KOJIMYECTB
BBICOKOHEPTHMYHBIX YaCTHIl, OHH B O3TOM CMBICIE
MPEBOCXOMAT JaXe JIOCTIDKEHHS CBEPXHOBHIX. B
TEYCHUEC MHOTUX JCCATWICTUA WCTHHHAS TPUPOAA
MOTOOHBIX B3PBIBOB OCTAaBaJaCh JJISl YUCHBIX 3arajlKOM,
W JWIIb B CcaMble TOCIEOHHE TOABI Onaromaps
JIOCTIDKCHHUSIM BHE3EMHOW ACTPOHOMHH 3IIECh YTO-TO
HAKOHEI[ CTaJ0 MPOSCHATHCSA. |'aMMa-BCIIECKH Temeph
MIPUHATO JICTUTH HA JBa MPHUHIUIAAIEHO Pa3HBIX Kiacca
WK ABe pasHOBUAHOCTH. OOHM MOTYT [UIMTBCS OT
HECKOJIBKUX CEKYHJ 10 MUHYTHI WM Ja)ke IOJbIIE - 3TO
"long" GRBs, ux pmurensHOCTH mpeBbimaer 2-200
CeKyHA. ACTPOHOMBI TIOJNAralpT, YTO 3a ' IIWHHBIMH"
GRBs cTosAT B3pBIBEI OYEHb MACCHBHBIX  3BE3]]
(MaccuBHee 25 COJNHIT) - BCHBIIIKKA TaK Ha3bIBAEMBIX
runepHoBbIX (hypernova), B pe3ynbTaTe KoJUIamca sjep
KOTOpBIX 00pa3yrorcsi uepHble IbIpbl. Jpyroi "copt"
raMMa-BCIUICCKOB JUTUTEIBHOCTBIO JIUIIb JOJIU CEKYHIIBI
nMeHytoT kopotkumu GRBs (short GRBs, menee 0,2-2
CEKYHJBI), W, COTJIACHO TEOPUH, KOPOTKHE Tramma-
BCIUICCKH CIYYalOTCS B peE3ylbTaTe CIUSHHUN Hap
HEUTPOHHBIX 3Be3]] JMOO TOTJIOMICHUS YEePHOU IBIPOi
HEUTPOHHOW 3Be31bI (TaK Ha3bIBacMas COCIUHUTEILHAS
MOJENb,  BIEPBBIE  TPEIOKCHHAS  COBETCKHUMH
YUEHBIMH, CIIUSHHE IBYX TaKUX KOMITAKTHBIX OOBEKTOB
MPOUCXOJUT YPE3BBIYAWHO OBICTPO). KocMmmueckuit
ramma-Teneckon Swift, 3amymenssii 27 Hos0ps 2004
roga, ¢ wMas 2005 roma ycHemrHO HOCTaBISET
uHpOpMaIHIO, Oarogapss KOTOPOH B MpeaesiaX MHHYTHI
MOCJIC Havaja COOBITHS yXKE IMOSIBISACTCS BO3MOXKHOCTB
HAONIOJCHUA  TaK  HA3bIBAEMOIO  IOCICCBCUCHHS
(afterglow) - To ecTh Takue 0COOCHHOCTH TEHEPh MOKHO
HaOMIOaTh B CIydae JaXe BechbMa CKOPOTECYHBIX
BCIUICCKOB (ocHOBHAs OTBETCTBEHHOCTH 3a
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CBepXOBICTPOE OOHAPYKEHHE raMMa-BCILICCKOB JIC)KHT
Ha MHCTpyMeHTe moja Ha3BanueM BAT, 3artem B neno
BerynaloT XRT u UVOT). MoxHo Takxke OnepaTUBHO
HABECTH Ha HCCIICAYEMYIO O00JIACTh M IPYTHE CTOPOHHHE
WHCTPYMCHTBI - KaK HAa3eMHBIC TEJIECKONBI, TaK H
opOutaneHble 00cepBaTopun. M BOT Temepb CIYYHIOCH
tak, yto 1Ba GRBs, 3aduxcupoBanneie Swift, "He
BIe3M" HU B OIHY, HH B JPYI'yI0O H3BECTHYIO
kareroputo. O6a 3THX B3pbIBa JJIWIACH TOPA3I0 IOJIBIIE
IBYX CEKyHJ, YTO TI0 HJee I03BOJIIET OTHECTH HX K
" IIMHHABIM" B3pbIBaM (Tax, GRB 060505,
3apEeTrUCTPUPOBAHHBIA, COOTBETCTBEHHO, 5 Mas 2006
roja, IUIWICS B TEYCHHE 4 CEKYHI, B TO BpEeMs Kak
BTOpoii - GRB 060614 - 310 B 1,6 MUIITHapAa CBETOBBIX
JeT oT Hac B co3pe3auu WHupaeitna - 3amsun yxe 102
cexyHabl). OHAKO HU OJUH U3 ATHX T'aMMa-BCIUIECKOB
HE CONPOBOXKIAJICS BCIIBIIIKOW THUICPHOBOW, KaK BCe
MpeasIayIue "IIHHHBIE", CIy4Yaroluecss Ha MOJ0O0HBIX
paccTostHUSAX OT 3eMiii (Ha PacCTOSHUSX B MUUIAAP.BI
CBETOBBIX JIET €Ie MOXXHO pPAa3JIM4UTh BCIBIIIKY
CBEPXHOBOW B ONTHKE). MIFOHHCKUI B3PHIB OTIINYACTCS U
IPYTUMH CTPaHHOCTAMH. Tak, ()OTOHBI BBICOKHMX H
HU3KUX OJHEPrHd JOCTUTIN 3eMHBIX HaOmomaTenei
MPHUOJIM3UTETIFHO B OJHO M TO K€ BpeMs - Kak 3TO
COOCTBEHHO ¥ TPOHWCXOIHWT Y THIHUYHBIX KOPOTKHX
raMMma-BCcIieckoB... Jla u  3Be3mooOpazoBaHHe B
POIUTENHCKON TallaKTHKE (JTaKOW MaiOTKe, Ha JBa
MopsiiKa ycTynawoolueld HameMmy MiedHoMy MyTH) B
MOMCHT B3pbIBa HAXOJWIOCh Ha OTHOCHTEIBHO HH3KOM
YpOBHE, HUTO OIATH € XapaKTepHO ST KOPOTKUX
B3pBIBOB, KOTOpble Hamboiee dYacTel B  Cpexe,
3aT0JTHEHHOM "MepTBEIMH" 3BE3/IaMU (t.e.
HEHUTPOHHBIMH ¥ UYEPHBIMH JBIPaMH; CTOHT eIle
VIIOMSHYTH O TOM, YTO paHee He HCKIIOYaJICs BapHaHT U
ciayqaiinoro "Hanoxkenus" GRB Ha "moctopoHHIOR"
(OHOBYIO  TaNakTHKy...). "I'mOpuapl", BO3MOXHO,
CJIyYaJIUCh U PaHBIIE (MX HIIYT, B YACTHOCTH, B TAHHBIX
Komnronosoit ramMMa-o0ocepBaToOpun (Compton
Gamma-ray Observatory) 1990-x 1T.), TOIBKO WX He
MOTJIM TOTZa MPaBWIIBHO MHTEpHpeTupoBaTs. "Bce 310
Hac JEWCTBUTENBHO 03aJayuBaeT, - roBopuT Heiin
Jxepenc (Neil Gehrels) w3 IleHTpa KOCMHYECKHX
noeroB  umenu lommapma (Goddard Space Flight
Center - GSFC) NASA (CIOA, mrar Moapunenn). -
HoBoe oTkpbITHE NMpHOBIIO Kak pa3 TOT/Aa, KOTJa MBI
pEeIIHIN, 9TO YXKe CIOCOOHBI pa3duparbcs B MPUPOJIE
KOPOTKUX U JUIMHHBIX T'aMMa-BCIUIECKOB... TOT (akr,
[aro B3peB 14 wmrons 2006 roma He OBUI CBsI3aH CO
BCIIBIIIKON TUICPHOBO#|, 3aCTaBWI HAC TOMBITATHCS
Pa3BUTH HOBBIC TCOPUHU I OOBSICHEHUS TOTO, KaK 3TO
BCE-TaKd MOXeT NpoucxoauTs". COOTBETCTBYIOUIME
pabotel myOnukytotcs B kypHane Nature (vol 444, p
1044, 1047, 1050, 1053) - Gehrels et al., Fynbo et al.,
Della Valle et al.. PaccmarpuBaroTcsi Tpu pa3dIHbBIE
BEPCHU TAaKWX B3PHIBOB. BO-TEPBBIX, 3TO MOXET OBITh
JUIMHHBIA ~ ramMMa-BCIUICCK, Ha  KOTOpBIM  CBOM
"KOPOTKHI" OTIMEYaTOK HAJOXKWI KaKOW-TO OCOOBIH
MPOLECC pPa3pylIeHUs BCIBIXUBAIOIIEH THUIEPHOBOU
3Be3Mbl (TCOPETUUCCKH PACCMOTPEH BAapUAHT, MPH
KOTOPOM MAacCCHBHAsl 3B€37a B MOMEHT CMEPTH BOOOIIIE
HE TIOPOXKIAET CBEPXHOBYIO - DHEPrus B IIEHTPE
moru0aroneld 3Be3bl, HANpPUMEpP, MOXET OKa3aThCs
HEJJ0CTaTOYHOM JUIS TOTO, YTOOBI W3THATh

PaAMOAKTUBHBIA HHKENb-56, KOTOPBII M pa3Kuraer
OOBIYHBIC CBEPXHOBBIE). BO-BTOPBIX, MOZOOHBII CHUTHA
MOXET TPOJYIUPOBATECS CIHUSHUEM KBa3M3BE3HBIX
00bekTOB (Kak W Joboi apyroi kopotkuii GRB),
OJTHAKO IIPU OSTOM CJIHSHHE II0YeMY-TH0O0 JUTHTCS
JIOTbIIE ABYX CEKyHA... CausHUEe MEXIYy YSepHOH ABIpOH
Y HEUTPOHHOM 3BE3/101 TaKKe MOXKET IMPUBECTH K TOMY,
YTO OKPECTHOCTH YEPHOW IBIPHI OYAyT M3TOHSTH ra3 -
aroro xBatuT Ha 100 cekyna. Takwe CIUSHUS YyKe
NpPEeACKa3bIBAINCh, HO, COMVIACHO  TEOPETHYECCKUM
OLICHKaM, OHH JOJKHBI IPOMCXOIUTH JOBOJIBHO PEAKO -
OOVH pa3 Ha THICAYY CIMSHUH MEXIy IBYMs
HEWTPOHHBIMHU 3Be3aMH. BO3MOXKHO, 5TH OIEHKH ObUTH
BCE-TaKM 3aHIDKEHBI (M 3TO OTJIMYHAs HOBOCThH IS
cosjaresieil  TaTYMKOB  TPAaBUTALMOHHBIX BOJH -
Hanpumep, LIGO - Laser Interferometer Gravitational
Wave Observatory, BeOb CHTHAJIBI OT MOJOOHBIX
coObITHil Moryr OBITH TOpazgo Oojee MOIIHBIMH). B-
TPETbHX, B JAHHOM CIyd4a€ acTPOHOMBI MOTYT HUMETh
JeI0 C IPUHOUIHAAIGHO WHBIMH W TIOKa eIe He
BCTpEUaBIINMHUCA NpolleccaMu. B HacTosmiee Bpems Best
uHpopManmss 1o cobeitmio  GRB 060614  yxe
U3BJICYCHA, M YYEHbIE C HETEPICHUEM OXHAAIOT
CJIC/TyIOMNX HEOOBIYHBIX B3pPHIBOB. OHM HaJCIOTCS, YTO
Swift nmpopaboraer mo kpaiineir mepe mo 2015 roxa u
€XErogHo OyJeT JOBHUTh XOTs ObI 10 OJHOMY TaKOMY
9K30TY.

ActpoHomu4eckue xpoHuxku: 2006
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Beinuia B cBeT KHUra «ACTPOHOMHUYECKHE XPOHHUKHU: TOJL
2006». DT0 H3MaHUE TIOMOXKET JIFOOUTEISIM aCTPOHOMHUH
COPHEHTHPOBAaThCA B  TIJABHBIX  ACTPOHOMHYECKHX
HoBocTsIX 2006 roma. Kumra wnmeer obvem 154
cTpaHuIlel popMmaTta A4, a B JJIGKTPOHOM BHUJIE 3aHUMAET
9,1 M6 (dopmar pdf). ApxuB MOXKHO CKa4aTh 31€ChH:
http://images.astronet.ru/pubd/2007/01/01/000121911
9/astrotimes2006.zip Kuura sBisiercsi cBoeoOpa3HBIM
NpuiIoXKeHneM K JkypHany «HeGocBom» mu sBisiercst
JEBATOH KHUTOH M3 cepud «ACTpoOMOIMOTEKa» OT
ActpoKA.

lModbopka Hosocmeli ocyujecmernieHa C UCMOMNb308aHUEM
nepesodoe Kosnoeckozo AnekcaHOpa u Mamepuarsnos ¢ calima
http://grani.ru (c nmobe3Hoeo paspeweHus http://grani.ru u
asmopa Hosocmel Makcuma Bopucoea)
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ConHeyvyHasa cuctema

KpamkoepemeHHbIe sienneHusi Ha JlyHe

Jlyna B dpaze nepBoii ueTBepTH

KJIsI — 9310 OBICTpOTNpPOTEKAIONINE  W3MEHEHUS,
mpoucxonsmue Ha Jlyme. Camu  sgBICHHA W
MOPO’KAAONINE WX TPUYMHBI TOpa3fo pa3HOOOpa3Hel,
YeM 3TO CIIEAYET W3 ONPEACTICHUS B aCTPOHOMHYECKOM
cioBape. O600mmB paznuunble Kinaccupukanun KIS,
MOXKHO 00O3HAYHThH CICAYIONINE THITBI (PEHOMCHOB (IO
. Hapnunry):
I'azoBbie BBIOpochl. Ilpu BbIOpoce rasa neranu
MMOBEPXHOCTH MOTYT OKa3aThbCsi PAa3MBITBIMH WM
MOKPBITHIMA ~TYMaHHBIM ~CHSHHUEM; J(PQPEKT MOXKET
MPUBECTH W K pa3MBIBAHUIO OTHCIBHBIX JICTAJCH
TTOBEPXHOCTH. Cumnraercs, 49TO ponagaHue
HM300pKEHUI JeTaneid MOXKET OBITh CBS3aHO MMEHHO C
BBIXOJIOM Ta30B u3 Henp JIyHbl. 3a rombl HAOIOIECHUI
sIBJICHHE HE pa3 oTMedueHo B Mope KpusucoB u BHyTpu
kparepa Ilmaton. S cam Habmomanm ero B Apwmcrapxe,
Tuxo u IInatowne.
MoBbimenus sipkocTH. [Janusiii a3gdext Moxer OBITH
CBs3aH C AHOMAJBHBIMH BapUAIMIMHU anb0el0 BaJOB
JYHHBIX KpaTepoB, Korjpa 0e3 BUAMMBIX MPHYUH U 0Oe3
TOTO SIPKHE JETad CTAHOBATCS eIie Ooyiee SPKUMH.
dopmanuu, y KOTOPBIX OOHApYyKEH STOT (PCHOMEH,
BKJIIOYAIOT Baibl KpaTepoB Ilpoxn, IleHzopun wu
Apwucrapx.

MMoremuenus. Jlanuwni 3¢ ¢dekr oOHApYKEH MHOTUMHU
HabmomaTensaMu B kpatepe [Tukap, a MHOIO — B KpaTepe
IIpokn. DTo0 BHIIIAAENO, KAk YEPHWIHHOE IISTHO.
Hexkoroprie HaOmomaTenu cooOmmany, 9To 00JIacTh
MMOTEMHCHHUS Ka3aJ1ach IUTBIBYIICH MO JIYHHOM

MOBEPXHOCTH. S| Takke JIMYHO HAOTIONAN, KaK TEMHOE
ISATHO MPOXOAMIo uepe3 kpaTepsl Pelinep u Iluxap u
CMeNIaIoch BHYTpH [poxra.
Tomy6oBatpie cusHusa. Cersmuecss ToayOoBaThbe
MSITHA Yalle BCEro HAOIIONAIOTCS HA TEMHOM (3anToi
MeTIeTIbHBIM CBETOM) CTOpOHE, Korja JlyHa mMeeT BHI
cepra. HabmromaTenu HOKIagpIBalOT O SIPKOM CBEUCHUH,
KOTOpOE MMEET TOIyOOBATHI OTTEHOK JTMOO CHHEBATHIN
[BET JJIEKTpUYecKor ayru. JlaHHBIM (EeHOMEH darie
BCero HaOomaeTcs B kpaTepe Apucrtapx. MHOTOKpaTHO
OTMEYEHO, YTO JIaHHBIH pPaliOH BBIAEISETCS SIPKOCTHIO
CpeAn OKpYXKalOIIero TEMHOro JaHmmadra, MHOYTH
HEepas3JIMuYMMOro B cBeTe 3eMii. SIBieHne HabiromaeTcs
TaKXKe npu JYHHBIX 3aTMCHHSX.
KpacnoBarbie cusinusi. DQQexkr 3amMedeH Ha Bally
Kparepa ApucTapXx ¥ BHYTPH KpaTepa [acceHmiw.
SIBneHne MOXeT OBITh OOHapyXXEHO INpH HaOIIONCHUH
MUTAOIMUX U300pakeHnid JIyHBI C TTOMOIIBIO KPACHOTO
1 TONyOOTO (GWIBTPOB, MOMEPEMEHHO TOMENIAEMBIX Y
OKyJIsIpa.

CmyTHasi BUAMMOCTD. J[aHHBIN 3¢ deKT, MPUBOIAITII
K HCYC3HOBEHUIO OTHCNBHBIX  JAeTayied, OOBIYHO
CBSI3BIBAIOT C BBIXOZOM ra3oB. MMeeTcs CBHIETEIBCTBO
0 TOJHOM HWCYE3HOBEHUM W3 BUAA MEIKUX KPaTepoB B
yarie [Tnarowna. Hpyrumu HAOTFO AT IMH
00HApPYKCHO, KaK Y 3HAYUTCILHOW YACTH TMOBEPXHOCTH
Mopst KpusucoB pe3ko yxyaAmmiach BHIAMMOCTb, a
MaJICHPKUEC  KpaTephl  COBCEM  MPOMAlK,  XOTA
Onmu3nexamiye JeTadd IOXOXKeTro pasMepa  JIeTKO
pa3nuYaImCh.

CymepeuHble M TeHeBble siBJAeHUs. CymepedyHbIe
SABJICHAS OTMEYAIOTCS, KOTJa IIONHEeHWImas ThMa WIH
yroibHasg YepPHOTA B IYHHOH TEHH IPOTATAET, & BMECTO
Hee HaOmomaeTcss 3apd WIM CYMEPKH H  TEHb
OKa3bIBaeTCsl yxke He 4epHoil, a cepoil. K TeHeBbIM
SBICHASAM  OTHOCAT W  TOSBJICHUC TCHEH  Ha
MOBEPXHOCTSX, TJC WX HHUKAaK HE JOJDKHO OBITb.
Hanpumep, BHYTPEeHHOCTH  KpaTepa  OKa3bIBacTCs
3aquTON TeHblo, XOTs CoJHIE CTOMT JOCTaTOYHO
BBICOKO, YTOOBI OCBeEIATh ee.
OddexThl KOHTpacTa. SBNeHHEe HAOIIOTACTCS BIOJb
30HBI TEPMHUHATOPA WIM HAa TPAaHHWIAX CBETa M ThMBI H
MPOSIBISIET ce0sl TeM, YTO OCBEIIEHHAsl YacTh BOPOHKH
KpaTepa BBITIIIIUT HEOOBIYHO cepoi. DddekT moxeT
OBITH TECHO CBSI3aH C TCHEBBIMU SIBICHUSAMH M CMYTHOH
BUJIUMOCTEIO.

3Be3nonog00HbIE BCIBIIIKHA. Habmronaremm
ONMHKCHIBAIOT SIBIICHHE KaK HEOXHUIAHHYIO  SIPKYIO
BCTIBIIKY, Oblomy0o TpsMo B mia3. Hawubosee
BEPOSATHOMN MPUYMHON MOXXET OBITh IMAJICHUE METCOPHTA
Ha JIyHHYIO [OBEpXHOCTh. Korma yBHIWINL TaKyIO
BCOIBIIIIKY Ha TEeMHOW cropoHe JIyHbl, TO KapTHHa
HaBCET/Ia 3aIeYauTCs B IaMATH. JTO SIBIICHUE BHI3BAIO
Takoi uHTEepec, uro ALPO opranuzoBana crenuaibHOe
OTJICJICHHE O PETHCTPALN METCOPHUTHBIX YIapOB Ha
Jlyne.

3Be3nonoa00HbIe OTHH. JTO  SBJICHHE  MOXET
HAOJTFOIAThCS OT HECKOJBKUX MUHYT JIO Yaca Kak sipKas
Touka cBeta Ha JlyHe. OOBIYHO COOOINAIOT 00 OTHSIX Ha
TEMHOH cTOpoHe Mononoil JIyHel B Bo3pacTe 3-4 nHeil.
3Be30N0N00HBIE OTHU 3apETHUCTPUPOBAHBI TAKXKE BO
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BpeMs MTOJTHBIX JYHHBIX 3aTMCHHH.
IIpouee. K nanHO# KkaTeropuu OTHOCATCS (DEHOMEHHBI,
HE BOILIEIINE B CIHCOK.
JononHenue A.B. Apxunosa:
Knaccudukauns KJIS, npemnoxennas [[. JlapauHrom,
Jajmeko  He  OesympeyHa, Kak  HeOe3ynpeuHbI
coBpemenHnbie 3HaHusA 0 KJIA. Tak «razoBbie BHIOPOCHD»,
«TOBBIIIEHHUS  APKOCTH», «IIOTEMHEHHS», «CMYTHas
BUANMOCTEY», «CYMEPEUHBIE WM TEHEBBIC SBICHUS» H
«KpacHOBATbIC CHAHUS) TIO CYTH SBIAIOTCS PA3TUIHBIMU
MIPOSIBJIICHISIMUA OJHOTO (PeHOMEHA — TTBUIEBBIX OOJIAKOB.
B T0 e Bpems kiaccupUKanys HE YUUTHIBACT LEIBIN
pAA  OpYrUX TPOSBICHUI TBUICBBIX (CHOMCHOB, -
HarpuMep, BPEMEHHBIX OCJIa0NeHUH MM TOCTEIEHHOTO
yracaHusi 3Be3f, TOKpbIBacMbIX JIyHOW, «TyHHOTO
30/IMaKaJTBHOTO CBETa» U «IIPOTYOCPAHIICB» CITyTHHKA,
BUIUMOCTH 3€MHOI TeHH Ha JyHHOM opeoje. O Takux
SBJIEHUAX  COOOWIAJIOCh HEoXHOKpaTHO. HasBanme
«Ta30BbIC BHIOPOCBD» HWTHOPUPYET JAPYTHE TNPUIUHBI
MObEeMa TBUIA ¢ TOBEPXHOCTH JIyHBI: ONOI3HH TPYHTA,
JYHOTPSACEHH, MaJCHUSI METEOPOUIOB, HIICKTPU3AIHIO.
JIums Bckosb3b ynomuHarotes amwxkymiuecs KJIS, xak
Pa3HOBUAHOCTh  «OTeMHeHHWi». Ho Habmoganoch
HEMaJI0 M CBETJIBIX OOBEKTOB, IEpPEMEIIABIINXCS HE
TOJBKO Ha (pOHE JYHHOTO JHCKa, HO W B €ro
OKpecTHOCTSIX. J[BWKymmecs ()eHOMEHBI 3a4acTyio He
CBOZSITCSl K IBUIEBBIM OOJakaM M HMX CJIEIOBAIO OBl
BbIeUTh B 0coObi Tur KJIS. ITox ongHuM Ha3BaHUEM
«3Be30N0A00HBIE OTHM» CMENIMBAIOTCS JHEBHBIE U
HOYHBIE ()CHOMEHEI, CKOPEE BCETO Pa3IUYHON MPUPOIBI
(manpumep, OJMKH W CBEYEHHUs). «3BE3MONONO0OHBIC
BCOBIIIKM»  JAIeKo HE BCErJa  3BE3JONOJ0OHBI
Hab6mromamics u Jaxe (dhoTorpadupoBasmch
KPaTKOBPEMEHHBIC MOBBIMICHUS SPKOCTH OOIIMPHBIX
obnacteid JIyHHOW TIOBEPXHOCTH B JECITKH U OoJjee
KWJIOMETPOB TIOTIEPEYHUKOM .

BO3MO’KHBIE HOPUYNHBI KJIsA
CrnHcoK cocTaBlieH Ha OCHOBaHHUM KOMMeHTapus JIx.
Pobeprcona B nexadpsckoM 1986 . BBITycke >KypHana
Bpuranckoif acTpOHOMHYECKOW accouuanuy W CTaTbu
V. Kamepon «KpaTkoBpeMeHHbIE JIyHHBIC SIBICHUS»,
onyoOnukoBaHHOW B Mapte 1991 1. B xypHane «Sky &
Telescope».

IIpuauBebl. [lpunuBHOE BO3AEUCTBHE MaKCHUMAaJbHO,
korga Jlyna wHaxomutcs B mepuree. llpunvBHBIE
HANPSDKEHUSI MOTYT TPUBECTH K BCKPBITHIO TPEIIMH U
BBIXOJy Ta30B HA MOBEPXHOCTh. [IpWIIMBHBIC CHIIBI OT
3emmu Ha Jlyne B 32,5 pasa Bbime, ueM oT JIyHBl Ha
3emie.

H3menenns aan6eno. Vizmenenus ans6e10 MOTYT OBITh
CBsI3aHBl C IlepeMelleHreM o001akoB mbUH. JlaHHOE
00BSICHEHHE CUNTAIIOCH MaJIOBEPOSATHBIM, ITOCKONBKY Ha
JlyHe coBepIieHHO OTCYTCTBYeT atMocdepa, HO JaHHBIC
kocmudeckux ammaparoB Clementine u  Prospector
MTOKAa3bIBAIOT obpaTHoe.
TensoBoii ynap. TemmnepaTypa JyHHON MOBEPXHOCTH
npu Bocxoxe W 3axonme ConHIAa 3a mMmapy dYacoB
n3Mensercsa ot —120 mo +110°C, a 6onpmuHcTBO KJIS
HaOJroaeTcsi B TEUEHHE TpeX MHEH Iocie MECTHOTO
Bocxosa. TemioBoe pacIIMpeHue pPa3IM4YHbIX ITOPOJ
Morio Obl wmHHNMUpoBath KJIS, HO Takme CKadyku

TEMIEpaTypbl  IPOUCXOAAT  TOJBKO  HAa  caMOW
MOBEPXHOCTH, @ Ha TIIyOMHE BCEro HECKOJIBKO JICCSITKOB
CaHTUMETPOB TEMIIEpaTypa yKe He MeHseTcs. B cBs3u ¢
9THM TEIUIOBOW yIap MOXET pPacCMaTpPUBAThCS Kak
SMU30JMYCCKas, a He OCHOBHas mnpuumHa KJI.
Marnern3m. ConmHeyHas 1iazmMa — OomOapaupyer
JYHHYIO TOBEpPXHOCTh, Jaxke korma JlyHa mepecekaer
nuieiid 3eMHOHW MarHuTocdepbl, a BXOXJICHHE B
MarHUTOCEepHBIA  XBOCT M  BBIXOJ W3  HETO
COTIPOBOXKIAIOTCS HN3MEHEHUEM HaNPSHKEHHOCTH
MarHuTHOTO  mons. Ho  3apspkeHHBIE — YaCTHIIBI
NPOHWKAIOT B TPYHT JHIIF HA TPETh TIYOWHBI,
nporpeBaeMoil Connuem. Ecau yx TemnoBolt ymap
cyuTaercss Mayo3HauuTenabHoM mnpuunHod KIS, To
CYIIECTBEHHO  Oonee  cimaboe  AIIEKTPOMarHWTHOE
BO3ACUCTBHE Ha TPYHT OKa3bIBAeTCA €IIe MEHee
3HAYMMBIM.

Yastpadnoserosoe usnydenue. KopoTkoBoiaHOBOE
m3nydenre ConHIa CBOOOIHO JOCTUTAET JIYHHOM
TIOBEPXHOCTH W MOXET BBI3BATH (IIYOPECLEHINIO B
BuanMOM auana3oHe. COMHHTENBHO, 9YTO IaHHBIN
3 dexT MoXKeT OKa3zaThCSA ITOCTATOYHO CHIIBHBIM JIJIS
TOTO, 4YTOOBI BBI3BaTh OOMIMPHOE SPKOE CBEUYCHUE,
JOCTYITHOE BH3YaJIbHBIM HAOJFOICHUSIM.
Coaneunblii Berep. [l1a3mMa CONHEYHOTO BETpa MOXKET
NPUBECTH K TOSBICHUIO PAa3HOCTH TOTCHIUAIOB U
JNEKTPUUYCCKUX PAa3psAIOB Ha MOBEPXHOCTH, HO BEChbMa
COMHUTENBHO, YTO BOBJICUCHHAS JHEPIUS MOXKET
BbI3BaTh HaOmomaembie ¢ 3emiun  3ddekrer. KIS,
OJTHAKO, MOTYT BBI3BIBATHCA HOHHU3AIMEH MOJEKYlT M
TIOSABJICHHEM CBOOOTHBIX PAIUKAIOB C TOCIEAYIOIINM
XAMAYECKHUM B3PBIBOM B HEOONBIINX 3aMKHYTBIX
noJyocTsax. KoprmyckymsapHoe H3TydeHHE MOXKET TakKe
WHULUAPOBATE XHMHYCCKHE pEaKIUd B KaMHIX U
TPpyHTE, HO Majl0 TPaBAONOIOOHO, YTO KOCMHYECKHE
Oy4d  SBJIAIOTCS  OCHOBHOM  mpuumbHod — KJIA.
Judppakunsa. [udpakius cBera Ha MeIbYaHIINX
OBUIMHKAX W HEOMHOPOJHOCTSX MOBEPXHOCTH MOXKET
u3MeHUTh ee 1BeT. [loBepxHocTs JIyHBI BCiencreue
nuOpanuy HaOJMIOMAeTCS TOJ pa3iudHbiMH yriamu. C
y4eToM  pa3HooOpasus  penbeda  OJHOBPEMEHHO
MPUCYTCTBYET OTpOMHOE MHOYECTBO YTIIOB
HaOmogenws. Ho ecnm  npuumaort KJIS  cmyxur
IUQpaKIUs, TO SBICHUS JOJDKHBI IEPHOAWICCKH
HaOMrOmaTecd IO BCEMYy  IHCKy, XOTid B
JNEHCTBUTEIHHOCTH OHHM TATOTCIOT K OIPEAETICHHBIM
(dopmarusm.

Meteoputsl. Ha ymapel MeETCOPHTOB  CCHUIAIOTCS
BecbMa yacto. OnmHo w3 Hambonee HAIEKHBIX
cooOmmeHnit MpPUHAITIEKHUT CMHUTCOHOBCKOMY
UHCTUTYTY, 3apeructpupoBaBmemy 13 mas 1972 r.
HemojaieKky oOT MecTa mocaiku  AmnosuioHa-14
METCOPUTHBIH ymap MomHocThio mopsaka 1000 ToHH
THT. Ho B3pbIBBI METEOPUTOB MPOUCXOAST HA BeChMa

MaJoO¥  IUIOMAAX  CPaBHHUTENBHO C  Macmrabom
HAOJIFOTaEMBIX KJIA.
Jlynorpsicenusi. CoTpsiceHrst Ti1yooko B Heapax JIyHbI
TIPOMCXOIST MPaKTUIECKU eXEHeIeNbHO,
NperMYIIECTBEHHO B mepuree mimm anoree. Cyas 1o
BCEMYy, HET TMpsSMOH CBS3M MEXIy 4YacTOTOH
JIYHOTpACEHUH u Ha0III01aeMBIMHU KJIA.

Jloxxnble nBera. lckaxeHue 1BeTa BCIEICTBHE
aTMOc()epHOH JIMCIIEpCHM YacTO IIPUCYTCTBYET NpH
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HaOmoneHusx. OQGQPEKT MOXHO HCKIIOYHTh, €CIH
HapsIy ¢ MOJO3PUTEIBHBEIM PailOHOM OCMOTPETH B 3TO
K€ BpEMs XOPOIIO W3BECTHBIC JYHHBIC (DOPMALUH.
IIse303aexTpuuecTBo. [Ipe3035ekTpHueckue pdexTs
XOpoIIo W3BecTHBI Ha 3emiie. Hampumep, BciencTue
MEXaHUYCCKUX  HANpPsDKCHUH B CKalaX  MOXET
BO3HHUKHYTH CHIIBHOE INEKTPUIECKOE moJe,
MOHM3WPYIOIIEE BO3AYX M BBI3BIBAIOIIEE CBEYCHHE.
CoBeTCKMMHU YUYEHBIMH OOHApPY>KEHO PE3KOe IajecHHe
WHTCHCUBHOCTH MArHUTHOTO TIOJS TPU  PpeNaKCaIliu
TTOJI3€MHBIX HaTIPSOKCHUH.
3akaouenne. HMrak, m1a 0OBICHEHHS BO3MOXKHBIX
Mexanu3MoB KJISl mpemmararoTcst cambple pa3lInYHBIC
unen. Kak Bummm, J[x. PoOepTcoH HEe BBIICIACT HH
OJIHOM TMPEUMYUIECTBEHHON MPUYMHBL. DTO TOYTH
TYIIUK, U MHOTHC y4YeHble He paccmaTpuBaror KJIS B
KayecTBe peallbHOTO ()CHOMEHA, IMOCKOJIBKY HESICHBI
WCTOYHUKA WX OJHepruu. Ho 1aHHBIE KOCMHYECKUX
armaparoB Clementine m Lunar Prospector, a Taxxe
pe3yibTaThl CEMCMUYECKHUX HCCIIEIOBAaHUM B paMKax
porpamMM «ATIOJUIOH» B SUrveyor AaioT HOBBIE HICH
U1 OOBSICHEHHUSI BOSMOXKHBIX (DM3MUECKIX MEXaHH3MOB
KpaTKOBPEMEHHBIX JIYHHBIX SIBTICHAH.

JomnonHenue A.B. Apxunosa:
Crmucok [Ix. Pobeprcona cremoBaiio OBl TOMOJHHUTH
mexanu3mom P.P. 3uro («3emns u Bcenennasy, 1991,
N4, c. 27) n texnorenueiMH 3ddexramn. C onHoOM
ctoponsl, JI. JlapmuHr ymoMuHAeT TPYAHOCTH BEIOOpa
ectectBeHHOro Mexanuzma KJISI. C nmpyroidl CTOpOHBI,
muorue KJIS ¢dopmambHO TIOXOMAT HA  3€MHBIE
TEXHOTCHHBIE (peHOMEHB! (HOYHBIC OTHH, 3allBUICHHUE W
CMOT TPOMBIIIICHHBIX IEHTPOB, OJIMKH, B3PHIBHL,
paspsaapl, Ttpancmopt). C 1959 roma w©Ha JlyHe
OCYIIECTBIISIETCA ~ TeXHWYECKass H  OHWOJIOTHYecKas
JedaTeNnbHOCTh 3eMilsiH. He onepenunm iam Hac Tam Gosee
crapeie 1mBmwIM3anuu [amaktuku? Benp mporpamma
SETI naBHo mpenycmarpuBaeT mnouck B ConaHeUHOI
CHCTeME pa3BeJUUMKOB C Jpyrux 3Be3n. IlosTomy
JOTHYHO YYECTh W BO3MOXKHOCTh YbCH-TO CKPBITOM
nestenpHOCTH Ha JlyHe. XoTs 00 3TOM HamHMCaHO
JIOBOJIbHO MHOTO (HaumHast ¢ Y. Popra B 1919 1.), JIx.
PoGeprcon u [I. JlapiuHT HTHOPUPYIOT TEXHOTCHHBIN
aciext. O TpUYMHE MOJYAHHWS MHE Hammcan cam /[l
Hapnunr: «f HOMKEeH CcoryiacuTbCsl, YTO HEKOTOPHIE
JIyHHEIE KpaTKOBPEMCHHBIE (heHOMEHH!,
HAONIOaBIIMECs HAa MPOTSDKCHUUM BEKOB, MOTIH  OBI
ObITh 3 dexTamMu yyxoro mpucyrcTBus Ha JlyHe. B
Coemunennpix  Illtatax 310 TpynmHas TeMa  JuIs
HCCIIEJOBaHUH, 31ech OHa cuuTtaercst Tady». K cuacrslio,
B Poccum cBoOOABI MHEHWIA 3aMeTHO Ooubiie (CM.
kauru: ApxumnoB A.B. Cenenutsl. M.: Hoauwus, 1998;
ApxumoB A.B. Taiiner Becenennoit. M.: Beue, 2004).

MNOPAIOK PEITMCTPAIINN KJIsA
Hmwke mpuBOAWTCS  MOCIEAOBATEIBHOCTH  IIIATOB,
KOTOpBIE JKENaTeNbHO BBIOJHUTH NPH HAOIIOICHUSIX
KpaTKOBPEMEHHBIX JIyHHBIX SBJICHHH. B 3aBucmMocTn ot
tuna  KJISI  TpeOyercs oOpaturh BHUMaHHE Ha
pasnuuHble  netanu.  Hampumep, ecnmm  coObiTHE
CONPOBOXKAAETCS ~ M3MEHEHMAMHU LB€Ta, TO €ro
perucrpanus NOTpeOyeT HEKOTOPHIX JIOTOTHUTEIBHBIX
JaefcTBUi CPaBHUTEIBHO c TIOTEMHEHHEM.

HabmomarenssMm ~ pekOMEHAyeTCS — IPUACPIKUBATHCS
JAHHBIX TPeOOBAaHWI KaK B XOJ¢ HAONIONCHHU, TaK H
MIpU TOCJENYIOIEN 3aucy pe3ysibTaTOB, €CIU SIBICHHUE
MIPOU3OILIO.

1. CJ'ICI[yCT OTMETUTH BCE IIOT'OAHBIC YCIOBHUS, BKIIIOUasA TEMIIEPATYPY

BO3/yxa, HAMPaBJICHHE U CKOPOCTH BETPa, aTMOC(EpPHOE JaBICHHE,
BJIQXKHOCTbB M THIT 00JaYHOCTH, €CIIM MOCIIEHSS. HIMEET MECTO.
KenaTenbHO 3apaHee 3HATH IPOTHO3 IIOTOJBL, - 3TO TOMOXKET
[pezcKa3aTh, KAKOrO COCTOSTHUS aTMOC(EepsI MOXKHO 0XKUAAThH B
pailioHe HaOMIOIaTeNbHOM MUIOIAKH.

2. Cnez{yeT OTMETUTH COCTOSTHUE aTMOC(i)CpLI, BKJIFO4Yas €€

po3payHoCTb. Ecii ycnoBus BUAMMOCTH H3MCHSITHCh B TCUCHHE
HaOIIOICHHI, TO 9TO TAKXKE CIICAYyeT yKa3aTh. TypOyneHTHOCTH
MO’KET CHIIBHO CKa3aThCs Ha HabmoaeHusx. Hanpumep, ecin
M3MCHEHUS 1IBETa JICTAJICH CONPOBOXAAIOTCS KONCOAHUSIMH HX
BUIMMOCTH, TO 9TO, BEPOITHO, aTMochepHsIit apdekt. Kaxsie
[HECKOIBKO MUHYT CIIEyeT OTPBIBATHCA OT OKYJISIpa, YTOOBI
HCBOOPYKEHHBIM I71a30M MPOBEPHTH - HE MOSBHIIOCH JIH TIEPE
Jlynoit o61ako.

3. |Beicota JlyHbl Hag ropu3oHTOM. JlaHHAss HH(pOPMALKS IOMOTaeT

oTcenBaTh aTMochepusie 3¢ dexTsl. Eciu BepxHsst 4acTh kpaTepa
MMEET roly0OBaThIi OTIINB, a HIKHASA — KPACHOBATBIH, TO
PUYUHOI TOMY — aTMOC(hepHas AUCTIEPCHSL.

4. HpH HaOJI0ICHIH SABJICHHUS, COIPOBOKAAOIIEIOCSA H3MCHCHUAMHU

[[BETa, CIICAYET YKa3aTh, MCHACTCS JIM L{BET OJIM3IIEKAIHIX
KpaTepoB. DTO MO3BOIUT YCTAHOBUTH BEIMIHHY OONIACTH,
OXBa4yeHHOM sBIeHHUEM. [Ipy 3TOM crefyer HabIIOAaTh MUTAOIIHE
M300pakeHHs 00JIaCTH MOCPEACTBOM CMEHBI FOITyOOr0 M KPaCHOTO
(bubTpOB (Ooee OAPOOHO 3Ta METOAMKA OIKCAHA B paszene §).
Eciu nynHas popmanus oOHapyKUBaeT KaKHe-IMO0 U3MEHEHHUS,
TO HaOJII0/aTh SIBJICHHUE CIICIYET B PasHbIE OKYIISPBI, KOTOpPBIC
HEOOXOANMO TaKXKe IIOBOPAYMBATh B THE3/IE, YTOOBI HCKITIOUHUTD
BO3MOXKHOE BIIHSHUE Je(heKTOB onTUKH. OOIacTh SBICHUS CleayeT
OCMOTpETh BEChMa TIIATEIBHO, A0l HUYETO HE YITYCTUTh.

S. 3apuc0131<14 CJICAYET BBIIIOJIHATH B HaJJIeKaIen OpueHTaluHu,

NpUHATOH MeXayHapOJHbIM aCTPOHOMUUYECKUM COr030M. [MOXKHO
CTIOIB30BaTh ACTPOHOMHYECKYIO OPHEHTHPOBKY: CEBEp - BHU3Y,
BOCTOK - CJIeBa (KaK IPH HaOJIOACHHH B TEJIECKOIT). 3apUCOBKa
MOXET COZIEPKATh OLEHKH SPKOCTH WJIM PE3YJIbTaThl H3MEPCHUH
ab0e0 (cM. paszen 7). 3apucoBKa MOXKET OKa3aTh YPe3BHIUAHHO
LICHHYIO [TOMOILIb B TOYHOM ornpezeneHnu koopaunat KJIA. axe
CaMblil CXeMaTHYHBIH HAOPOCOK — JTy4Ille, YeM HUYETO.

6. |Bce BU3YyaJIbHBIC BIICYATIICHUA U OPOXKIACHHBIC UMU COO6pa)KeHI/I${

00s13aTENIbHO HAIJICKHUT 3aHOCUTH B XKypHail. UTo npeacTaBisercs
OaHaJILHBIM BO BpeMsl HAOMIOACHHS — TI03)KE MOXKET OKa3aThCs
Ba)XHBIM. [ToqpOOHbIE KOMMEHTAPUH TTOBBILIAIOT JOCTOBEPHOCTD
HaOJIOJCHHI U TOMOTaIOT N30eKaTh OOBIYHOI JIOBYIIKHU, KOTIa
HaOJIFOJATEII0 MEPEIIUTCS TO, YTO OH CTPEMUTCS YBUICTh. MHOTHE
TFOOHTENH TOJaMH HE COOOLIANN O CBOMX Pe3yJIbTaTax, Onacasich
O0OBHHEHHMII B IPEAB3ATOCTH. ITO OOJbIIAS OTEPS VISl HAYKH.
meiiTe 7T0 B BUY, ecinu cTaHere oueBuanem KJIS. Kakosa
pUYKHA SBICHHUS — IPYroi Bompoc. JlocToBepHbIe HAOMIOICHUS
[OMOT'YT HAaKOMUTB JaHHbIE VIS MOCICAYIOIIEro 0000IIECHHS 1
Hay4HOTO aHAIHM3a.

7. |Ecnu ecTh BO3MOXHOCTB coTorpadupoBarh sBICHUE, TO

00s13aTEIBHO CIIEYET MOMBITATHCS. HeoOX0anMo yKa3aTh yCIoBHs
CHEMKH, BBIICPXKKY, THI (hoToamnmapara i 00bEeKTUBA, BEJIAch JIH
CheMKa B IVIaBHOM (hOKyce JIHO0 MPUMEHSUIACh OKYIISIpHAs
mpoekuusi. BaxkHO Tak)Ke OTMETHTh TOYHOE BpEMs, B KOTOPOE
[OJIyYCH KaXIbIi KaJap CepHHU, YTO IIOMOXKET YCTAHOBUTD
[POIODKUTENBHOCTD SIBICHHS U €r0 X0 MEXIY SKCIIO3UIMAMU.
[leTanbHble CBeICHNS 00 YCIOBUSIX CheMKH BAKHBI U JIJISI
[OCJICAYIOIIHX PACCIPOCOB, KOTa BAPYT OOBSIBUTCS HEMAJIO
PKENAIONIMX Pa3HECTH B MyX U MPax pe3y/IbTaThl BAIIHX
HAOJIIONCHUI.

8. |BecbMa peKoMeH/yeTCs TOAEPIKUBATh CBSA3b C APYTUMH

Ha0II01aTeIAMH, YTOOBI IOMYYHTh HE3aBHCHMOE OATBEPIKICHNUE.
HezaBucuMbIe pe3ylbTaThl 00JIa1a0T BBICOKOI JOCTOBEPHOCTBIO U
OXOTHO NPHHUMAOTCS Hay4HBIM coobmiecTBOM. BaxHo, 4To He
CJIe/lyeT OIMCHIBATH IIPOUCKOMSIICE SBJICHUE Yepecdyp MOAPOOHO,
00pallasck K APyriuM HaOII0AaTeNsIM ¢ POCckO0it 0CMOTPETh
[0I03PUTENbHBII palioH.
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[Mox mociemHUM MOHUMAETCS CICAYIOMIEE: OITYCTHM,
HA 3aMajHOM CKJIOHE Bajia KpaTepa ApHCTapX 3aMEUcHO
CUSIHHAC, MCHSIONICE IBET OT PYyOMHOBOIO JO CBETIO-
po3oBoro. Coobmiass koiieram o Bo3MoxHOM KJIA,
CIelyeT HE BIABaThCi B IOIPOOHOCTH, a OIKCATh
SBICHAEC B O0OmmMX uepraX. Hampumep, yurmie
OTPaHWYUTLCS ~ COOOIIEHWEM, YTO  OOHApPYKEHBI
nBetoBbie 3P dexTsl B Apuctapxe. Korna nabmogarens
Oyz#eT TOTOB MONCTHUTHCS YBHICHHBIM, ITO3BOJIETE €My
TIEPBOMY OIHCATh pe3yiabTaThl. Ecim OHM cXomsarcs ¢
BallMIM{ HAONMIOACHUSAMH, TO Jy4Ile IOMPOCHTH €ro
COCTaBHUThH OTYET, a BIICUYATIICHHUS OOCYAUTH JIUIIH ITOCIIE
OTIIPaBKH  COOOIICHWs. BaxHO mpuBIEYsr  BCEX
YYACTHUKOB K TOMY, 4YTOOBI OHH CaMOCTOSTCIBHO

COCTaBHIIU COOOIICHUS O TPOU3OIIC/IIEM SBICHUN. DTO
yOepexeT HaOMIOAaTeNeil OT YYKOTO BIUSHHS W OT
OTaceHUH TOMacTh BIPOCaK.

Pacnipenenenne nomyropa Thicstd KJISI Mo JIyHHOMY [MCKY COTJIACHO
Kartajory HACA 1978 T.
(KOMITBIOTEPHBIN aNropuT™ U au3aifiH A.B. Apxumosa)

MKAJA 3SJJKEPA JJId OHNPEJEJEHUA
AJIBBEJO OBBEKTOB HA JIYHE

B Tabmuue mpuBeneHbl alb0eA0 PAa3IMYHBIX JIYHHBIX
(opmarnmii, u3MepeHHbIe B MOMHOIyHHE. KamnOpoBKy
HCIIONIb3yeMOT0 (HIBTPA TAKKE CIIEAYeT BBIIOIHITH
TOJIBKO B MOJHOJIYHHE.

2,5 |BHyTpH O3y, Butpysus, Auzout, Vitruvius,
IMurara, ['urmana, Mapus | Pitatus, Hippalus,
Marius
3,0 |BHyTpH TapyHIwus, Taruntius, Plinius,
[Tnuans, Teoduna, Theophilus, Parrot,
IMappora, ®nemcTuna, Flamsteed, Mercator
3,5 |BuyTpu ['anzena, Hansen, Archimedes,
Apxumena, Mepcenna Mersenius
4,0 [BHYTpH Manunmus, Manilius,
[Tromemes, I'epuxe Ptolemacus,
Guericke
4,5 [moBepxHOCTH BOKpPYT Aristillus, Sinus
Apucrtuinna, 3anus Medii
LenTpanpHbiii
5,0 |Baxbl Aparo, Jlancoepra, |Arago, Lansberg,
Bymmanena, moBepxHocts |Bullialdus, Kepler,
BoKpyT Kenepa u Aristarchus
Apucrapxa
5,5 |Bansl [Tukapa, Picard, Timocharis,
Tumoxapuca, Ty4an Copernicus
Konepnuka
6,0 |Bamel MakpoOus, Kanra, |Macrobius, Kant,
beccens, Mectunra, Bessel, Mosting,
6,5 |Bamel Jlaarpena, Tearera |Langrenus,
Theaetetus
7,0 |Teon, Apuaneii, bone B, |Theon, Ariadaeus,
Buxwmann, Kernep Bode B, Wichmann,
Kepler
7,5 | Yxepr, ['oprensuii, Ukert, Hortensius,
DBKINL Euclides
8,0 |Bamel I'oxena, boxe, Godin, Bode,
Komnepanka Copernicus
8,5 [Baumsr [Ipoxia, boxe A, Proclus, Bode A,
INummapxa C Hipparchus C
9,0 |Lenszopun, Inonucui, Censorinus,
Mectunr A, Mepcenr B u | Dionysius, Mosting
C A, Mersenius B, C
9,5 |BHYTpu Apucrapxa, Aristarchus, La
Jlanepysa Perouse
10,0 |meHTpabHBIN UK Aristarchus

Apucrapxa

0 MHoJIHasg TCHb

1,0 |camseie Temuble netamu B | Grimaldi, Riccioli

I'pumansau u Puauonn

1,5 |Buyrpu bomkosuua, buiin
u [ynn

Boscovich, Billy,
Zupus

2,0 |aHO DHAMMHOHA,
Jlemonse, FOnus Liesaps,
Kprorepa, @ypse A

Endymion, Le
Monnier, Julius
Caesar, Cruger,
Fourier A

HABJIIOAEHMUS JIYHBI B IIENEJIBHOM CBETE

Ectes omHa 006macTh WCCIemOBaHWA, KOTOPOW MHOTHE
JOOWTENN 3a4acTyi0 TpPEeHeOperaroT: Hu3ydyeHHe TOu
ctopoHsl JIyHBI, KOTOpYIO OocBemaeT 3emis. iMeHHO Ha
STOW dYacTH CHyTHHKa CTOJIETHSMH HAOIIomanIach
OCHOBHAsT 4YaCTh KPAaTKOBPEMCHHBIX siBICHUE. CaMbIid
HCKJIIOUNTEIBHBIN ciydail uMen Mecto 26 Hosops 1540
roga. Ha myOke, cnemaHHOM TOTJa B T'€pPMAaHCKOM

ropore Bopmc, mokazan cepn Jlymsr B Buze
YeJIOBEUECKOT0 JIMIA, MEXIy IJla3aMH KOTOPOTO CHSET
3Be3/a. JanHoe SIBIICHUE Ha0II01a710Ch
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HEBOOPY)KCHHBIM TJIa30M M OKa3aJoCh HACTOJBKO
HEOOBIKHOBCHHBIM, YTO MOIAJO0 HAa JYOOK. DTO BCEro
JUIIb ONWUH W3 JECATKOB 3BE3IONOJOOHBIX OTHEH,
CUSIOIIUX  TSATHBINICK W JPYTUX  HCOOBIYHBIX
HCTOYHUKOB CBETA, 3aMCYCHHBIX Ha CBETSIICHCS
MenenbHeIM  cBeToM cTtopoHe JIyHel. CoBpeMcHHBIC
HaOJIOIaTeNI TaKKe COOOMANIM O CHSHHAX B Kparepe
Apucrapx, OOHapyXCHHBIX HEBOOPYXEHHBIM TJIa30M.
Korma BBl mpucTynuTe K HaONIOACHUSM B IIENEIEHOM
CBETE, TO CPABHUTEIHHO CKOPO BBISICHUTCS, KaKOE BpeMs
roma Ui HUX Hambosee OnmarompusaTHO. IlermenpHBIN
CBET 3aMeTHeH, koraa cepn JIyHbl MOAHUMAETCS] BHICOKO
Ha ceBepo-3amaje, a korga JlyHa cTouT Ha roro-3amaie,
TO SIPKOCTh €T0 CHIIKACTCS BCICICTBHE aTMOC(EPHOrO
moriomeHus. Eciu  TOPH30HT  HENOCTYNEH — UIs
0003peHUs, TO 93TO TaKKE MOXET MOMEIIATh
HaOmoneHusiM.  Hampumep, Ha Moell  1utomanke
TOPHU30HT C 3amajHO CTOPOHBI 3aKPHIBAIOT JCPEBbS, H
MMO3TOMY OYEHb TPYAHO VYBHOCTH CEPHHK MOJIOION
Jlynel. JIns HAOMIOACHWA B TIEMEIILHOM CBETE MOXKET
moTpeboBaTbes Tmepedparbcsi HA IPYTYIO TUIOIIAIKY, C
KOTOpO# OTKphIBaeTcs Jy4luil Buia. B atom ciyuae,
BO3MOYKHO, NPHUTOJUTCS KOMITAKTHBIN TENECKOI, Ja0bI
ceaHCc HaOMOJEHUH OBLT CBSI3aH C JIETKOW MPOTYJIKOH, a
HE MIpeBpaINaCcs B TATOCTHBIH KOIIIMap.
Korna s Hauan HaOmronath JIyHy B MEenensHOM CBETE, TO
CTaJIO0 SICHO, YTO MOKHO COCTABUTH IIKAITy €r0 SIPKOCTH
momo0HO TOW, YTO MPHUMEHSICTCA TIPU  JTYHHBIX
3aTMeEHHAX. S pemmwi, 4To MUama3oH SPKOCTEH IIKabl
JIOJDKESH 3aKITI0YaThes B mpezenax otT 0 (camMblii TeMHBIH
TeTeNbHBI  cBeT) 10 5 (HamOosplmas SPKOCTH).
Omnwcanne pa3ImdHBIX YPOBHEH SIPKOCTH COCTABICHO II0
pe3yibpTaTam MHOTOJICTHUX HAOJIIOICHUIH,
COJIEPIKAIIMXCS] B MOEM JTHEBHUKE.

0 [ Temnas cropona JIyHbl Hepa3nuuuMa, B OMHOKIIb WIIM TEJIECKOI HE
BHIHBI HUKAKHE JICTAJIM HU Ha IMUCKE, HU JaKe Ha JuMOe.

1 | Temnas cropona JIyHsl OYTH HEpa3ANYNMa, AETATH BUIHBI
TONBKO Ha uMOe. MoryT ObITh BHAHEI TaKKHe 00pa30BaHus, KaK
I'pumanbsau nnu Mope Kpusucos, Ho 04eHb HEMHOI'0O€ CBEPX TOTO.

2 | CBers1ascs nemnenbHbIM CBETOM CTOPOHA TPOSBIISICTCS U3
TEMHOTBI, BUIHBI TEMHbIE MOpsi. HuKakue cBeT/IbIe KpaTephl il
JIydd He BUIHBL JIYHHBIH TUCK MOXET OBITh OOHAPYKEH
HEBOOPYKCHHBIM IJ1a30M.

3 | ITenesbHEI CBET JOBOJBHO SIPOK, MOPS JIETKO PA3IHYalOTCsL.
Mooxer HabmofaThes HospYanue y tumba. Buans! Takue spkue
Kpatepsl, kak Apuctapx, Konepruk nnu Kerutep.

4 | B nenenpHOM CBeTe JIETKO Pa3inyaloTCsi OCHOBHBIC JTyHHBIC
(hopmanun, OTICTIINBO BUAHBI TCMHBIC MOPS U SIPKHE KPATEPBbI,
0003Ha4eHBI JTy4eBble CTPYKTYpbI. TemHas cTropoHa JIyHs
OTYETINBO BHJIHA HEBOOPYKEHHBIM TJIa30M U JIETKO HaOIIfo1aeTcs B
Tesneckorn. CusiHEe cepIia He CKa3bIBAaeTCsl Ha SPKOCTH IIENEeIbHOr0
cBeTa.

5 |IlenenbHblii CBET UCKIIIOUUTENBHO APOK, HEBOOPYKEHHBIM IIa30M
BUJHEI TaKUe KpaTepsl, kak Apucrtapx, Konepuuk wmm Tuxo. B
TEJIECKON BUIHO MHOYKECTBO MEJIKUX KPaTepoB, OTYETIHBO
paznuyaroTcs MHOrue GopMalny ¢ HU3KUM anb0eso, B HUX JIETKO
HaXOJATCS MenKkue fetany. HeBoopy:keHHOMY ITa3y JOCTYIIHBI BCE
KpyIHbIEe (popManum.

27 Hanbomnee aKTUBHBIX JIyHHBIX 00BEKTOB

JIYHHBIE 3ATMEHNUA n KJIsA
JlyHHBIC 3aTMEHHS TPOHWCXOIST B TIONHOJIYHHE, KOTAa
Jlyna wHorma momagaer B TeHb 3emud. Bo Bpems
3aTMEHUS SPKOCTh AHMCKAa JIyHBI pe3Kko CHMKaeTcs Ha
HECKOJIbKO 4YacoB. JIyHHBIM 3aTMEHHUSIM IOCBSILIEHO
MHOXXECTBO  uccienoBanuil.  [IpuMeHUTENTBHO K
npobneme KJISl 3HauMTENBHBIH WMHTEPEC BBHI3BIBAIOT
pe3ynbTaTtel HaOmojaeHWH B WH(QpakpacHOW ob6macTH
CIIEKTpa, OOHAPYKUBIIIHE MHOXKECTBO «TOPSIYUX TOUYCKH
Ha JIYHHOU TTOBEPXHOCTH.
«Ha undpaxpacaom nzoOpaxennu JIyHBI, MOJTydeHHOM
BO BpeMs JYHHOTO 3aTMEHHUS, OOHApyXEeHbl COTHH
TEIUTBIX TOYEK (YYacCTKOB IIOBEPXHOCTH, OCTHIBAHHE
KOTOPBIX BO BpEeMsI 3aTMEHHS MPOMCXOIHUT MEIJICHHEE
CPaBHHUTEIBHO C OKPYXKAOIICH UX MECTHOCTBIO). M3 HIX
okono 400 OTOXIECTBICHO C MalbIMU KpaTepaMi,
KOTOPBIC BBITILSIAT OYCHD IPKUMH B MOJHOIYHUE. YacTh
TOYCK COBNANa C OCNBIMH MATHAMHU IIOJHOJNYHUS,
KOTOPBIC, KaK M CBETIBIC <UIyYW», BEPOSATHO, SBISIOTCS
CKOIUICHUSIMU ~ MeNKUX KpatepoB. CyllecTBOBaHUE
ropsaux Touek Ha JIyHe CBS3BIBAIOT C Pa3IMYMsAIMHU B
TEIUTIOEMKOCTH M TEIUIONPOBOJHOCTH JIYHHBIX IOPOJ, a
TaKkKe C T.H. «IYHHOW aKTUBHOCTHIO», TOJ KOTOPOM
MOJPa3yMEBAIOTCS pa3NIuYHbIe TIPOSIBICHUS
COBPEMEHHOMN «IUTyTOHHUYECKOM» NeSITeIbHOCTH JTyYHHOU
Kopel. Hanmpumep, psamom HaOmromarened  ObLIH
OTMCUYCHBI CJa0ble Ta30BbIC W3BEPIKCHHS W3 JTYHHBIX
HeZp, SBIEHUS JIOMUHECHeHUMH U T.J. Kak moxazan
TIIATENIFHBIA  aHaNW3, HauOoJiee AaKTHBHBIA pPalioH
npuxoaurcst Ha obnacte Apucrapx-I'eponor, [lommHy
Hlperepa, a Tarke kparepsl [lmatoH u Anbdomc.
JlynHoe 3aTMEHHE JaeT HeMajble MIaHCH OOHApPYXHUTh
KJISI, ecnu siBneHue AEMCTBUTENBHO MPOU30MIET B ATOT
nepuoq. Bo3MOXHO Takke M TO, UYTO pe3Koe IaJeHHe
TeMIepaTypbl MOBEpXHOCTH JIyHBI, MOMAaBIIEH B 36MHYIO
TE€Hb, MOYKET CIIOCOOCTBOBATH CO3JAHUI0 HEOOXOIMMBIX
ycioBUM JiJ1s1 BO3HUKHOBeHUsT KJTS.

IIo  marepuanam
TeJIeCKOIOCTPOCHUE»
(Muxaua Jlbicak)

caiita  «AcTpoHOMHA W
http://www.astronomer.ru/
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3aragku
BceneHHon

o

L TRMEATR \
Y4acTOK JIyHHOH TOBEPXHOCTH C «ropoiom». benoil Touxoi
ob6o3HaueH kpatep Llperep

Moyt B camMoM LeEHTpe BuMAMMOro gucka JlyHbl
HaxogaTcs Gonblasa v yauBuTenbHas dopmauus.
OTa 0cobeHHOCTb penbeda XOopowo BMAHA B
nobuTenbckMe TEeneckonbl B TEYEHWe BCero
HEeCKOnbKMX YacoB 2-3 pasa B rog, HO [Jo
nocriegHero BpeMeHu Obina He wm3banoBaHa
BHMUMaHMEM aCTPOHOMOB.

HeobObI4YHble cooOLleHus.
A - niobutens actpoHomun - B Havane 90-x rogos
Obl;1 BeCbMa HauuMTaH pasfuMYHOW IMTepaTypoun.
Torpa s n y3Han o6 oTkpbiTum B 1822 ropy
Oyaywero npodeccopa MIOHXEHCKOro
yHuBepcuteta @paHy Nayna ¢oH [pynTynseHa
(1774-1852r) WCKYCCTBEHHbIX  YKpenmneHumn
CenenutoB (kutenewn JlyHbl). OH  3apucosan
B6nM3un kpatepa LUpéTtep « Nopoa»- obpasoBaHue,
YeM-TO MOXOXee Ha parMeHT  HeOOCTPOEHHON
nayyben ceTu: HU3Kne npsiMble Banbl,
pacxogswuecs nogq yrnmom 40 rpagycos,
COEe[IMHEHHbIE  MOMapHO  «PeLLUETKOMN» n3
nonepeyHbIX M MapannenbHbIX  Baros, a BOT, K
npumepy, 4to nuwet K. [MOKpOBCKUMN B CBOEM
nssectHoM «[llyteBogutene no Heby» 1923 roaa,
ctp. 107:«bnns ueHTpa JlyHHOro gucka Ha BOCTOK
oT LleHTpanbHoro 3anuBa ecTb kpaTep LUpétep.
oTo0T KpaTep CpaBHUTENBHO HebonbLiown,
HenpaBUNbHON (POPMbl, C POBHbLIM U HErnybokum
OHOM 1 cam no cebe Huyero ocoBeHHoro He
npeacraBnsieT, HO Ha ceBep OT Hero
NpoCTUpaeTcss Of4HAa U3 CaMblX WHTEPECHbIX W
YOUBUTENbBHbIX MECTHOCTEN Ha BCen myHHON
MOBEPXHOCTU. JTO - LUMPOKOE, HO HEBBLICOKOE
ANNUNTUYECKOE NNaTo, YCbINaHHOE OEeCKOHEYHbIM
yncriom OYropkoB, KOPOTKMMWM TpPeBHAMU rop u
uenon cuctemonm p[JonuH. 3decb Takas Macca
oTAenbHbIX nogpobHocTen, yTO noyTn
COBEpPLUEHHO HEBO3MOXHO B HUX pasobpaTbces.
O6bwmn  BMA  NOpasUTenbHO  MeHsieTcsa ¢
ocesilleHeM, [lo mepe TOro, Kak nogHUMaeTcs
ConHue OCBeLlalTCa  HOBble  BYropku,
nponagatoT crtapble. OCobGeHHO wHTepeceH psaa

BanoB, OTKpbITbIX B 1822 r. [pynTyinseHom,
KOTOopble MpPOBOAMNM B YOUBIEHWE  MHOIMUX
HabnogaTenen CBOEN COBepLUEHHON

JlyHHBbIW ropoA: KTo ero cosaan?

nNpaBuUnbHOCTbLIO. OHU UMEKT BUA UCKYCCTBEHHbIX
YKpEnneHum».

MonynapHbIA acTpoHOMUYeckuin xxypHan «Hebo
n teneckon» (CLUA) Tpwxabl coobwan cBegeHus
06 aTom obbekTe BHayane 90-x rogosB NpPOLUIIOro
BeKa, ykasblBanucb koopauHatel. Tam 8 1 yBuaen
3apVCOBKY, CAEMNaHHyl €€ MepBOOTKpbIBATENEM.

PelwéTka-o6bekT HedopMansHO Ha3sblBarncs
«'opogom [pyntynseHa», [lpaBga, B Apyrnx
n3gaHusax  ykasblBanucb  Apyrne  KOOpAWHaThl,
oyato 6bl «lopop [pynTynseHa» noTepsiH...

BbbiBaeT Takoe.

Tak Hawén nu ®oH NpynTynseH Ha JlyHe
Fopon?

B MOEM pacnopsikeHun Haxogurncsa KadeCTBEHHbIN
Teneckon cuctembl HbtoToHa anameTtpom 130 MM,
M s A0BONbHO ObicTpo Hawen [opog MpynTyiiseHa
8 dheBpana 1995r. To, 4TO 9 yBMOEn B OKynsap
Teneckona, nopasuno mMeHs. Bo mHorve rogsl 4o u
nocrie A He Buaen Ha JlyHe Hudero 6Gonee
yavmBuTenbHoro. B nepBble ke  CekyHAbl
HabnogeHnn A yBuaen MNOMHOCTbIO OCBELUEHHbIE
CKNOHbI Kpatepa LpéTtep, a nog HMM npaBunbHbIN
YepTEX U3 MONOCOK JTYHHbIX rop NPOTAXKEHHOCTLIO
B HECKONbKO YrMoBbIX CeKyHA. H Obln nepenonHeH
YyBCTBOM BOCTOpra W GraroroBermHoro crpaxa
nepes 9TMM HebecHbIM OTKpoBeHneMm. Ckopee
Bcero, ata JlyHHas kapTuHa crnocobHa yauBnATb
BOOOpaeHnss MHorux. JIM4HO MHe noKasanochb,
YTO 3Ta KapTUHa HEU3BECTHA Hayke.
Mockonbky [opoa BuaeH nydwe Bcero npu
CKOMb3siLeM OCBeLLEeHMN, MOCKOMbKY Banbl €ro
CNWWKOM MoforM To Ans Bblbopa MpaBUIbHbIX
MOMEHTOB BPEMEHM BWAMMOCTU S BbICUMTbIBAN
OOMNroTy  MOJSIOXKEHUS  NUHWM  TepMuHaTopa
(rpaHuubl OHS 1 Houm Ha JlyHe) no dopmyrnam u3s
«ATtnaca JlyHbl», Ta xe UHdopMaunsa M3noxeHa B
XypHane «3Be3goyét» Ne 3  3a  1998r.
Heobxognmas gonrota MmHyc 12 rpagycoB nocre
nepBO YETBEPTU, a TakK Xe Mpu NPOTUBOMONOXKHOM
OCBELLleHMM Mocne nocneaHen 4eTBepTu MUHYC S
rpag. Heobxogumo  oTmMeTuTb, 4YTO  WU3-3a
BOCTOYHbIX YKMNOHOB pelwéTtkn [opoga BuAEH OH
MeHee 3apdekTHO: opmaLmsa Bonblue Noxoxa Ha
pac4yécky.
Taknm 06pa3oM, MOXHO y3HaTb, YTO 0ObeKT ByaeT
XOpOLLIO BWAEH HECKONbKO pa3 B rog, ecnm He
noaBedét noroga, a ero  BblPasuTenbHOCTb
onpegensaeTca YrnoBOW BbICOTOM COMHUA Hag
MYHHBIM  TOPU3OHTOM, Jyyllee 3HayeHue 2
rpagyca. KoHeyHo, onbiTHble  Habnogatenu
Hanmgyt lopog M npu MeHee 6GnaronpusTHOM
ocBelleHun. 1-aa 4veTBepTb JlyHbl nydlle Bcero
HabniogaeTca BecHoW, B MapTe, NOcCnegHsas —
OCeHbl0, YTPOM B CeHTabpe. UMmeHHO B 9TU
MOMEHTbI BpeMeHM JlyHa HaxoguTcs B BbICOKMX
304uaKanbHbIX CO3BE3MAX.

MepBbiM genoM 49 cocTaBun  3apUCOBKY
pewéTtkn [opoga n €€ OKpyKeHus, a B
OanbHenleM 3TOT PUCYHOK MOCTOSHHO YTOYHSM U
pononHsan (cMm. puc.).
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Bun B 300mm Teneckon. Asrop H. Kynenios

A HeOoOHOKpaTHO obpawancs K
npodeccnoHanbHbiM  acTpoHomam.  OuepefHyto
MOI0 3ajady cOopMynupoBan CTapLUUiA Hay4HbIN
COTPYAHUK KaHauaoat @.M.H. Bnagnmup
Bacuneesny HosukoB (Mockosckui  [AULL), a
MMEHHO 1 JOIMKEH cam cdoTorpaduposath lopog,
TaK Kak B Halle BpeMs 3apUCOBKU HE  SABMSAHOTCA
Kaknm-nmbo [OoKa3aTenbCTBOM .

Yepes nonroga A cgenan cneuunasnbHblA Teneckon
ans gotorpacdumposanus JlyHbl-200 mm Kaccerpen-
Puun-Hecmut, ¢ dokycHbiM pacctosHmem 3800
MM, C 4acoBbiM anektponpmsogoM. C 1996r. 4
nonyyunn COTHU coTorpacumn 3arago4yHon
MECTHOCTMW.

Teneckon cucremsl Kaccerpena, mmamerpom 200 MM C 4YacoBEIM
9NIEKTPOIPUBOIOM, IIOCTPOCHHBIH B 1995r. mmst dororpaduposanus
«"opona» Ha Jlyne. Aprop Kynemos H.B.

K coxaneHuio, 93T  CHUMKM  TOXe  He
yooBsneTsopunu cneumanuctos. B npodem [opopg
pynTynseHa He nérkun 06beKT ans
doTorpachmpoBaHusa. Ero  yrmosble  pasmepbl
paBHbl amcky Mapca npu cpeoHem
NPOTMBOCTOSAHMM, @ SAPKOCTb - criabee CartypHa.
Co BpemMmeHeM, ynyywass MeTOAMKY W  JOBS
yOOOHbIE MOMEHTbI BUAMMOCTU, 51 BCE XX MOy4us
[ECATKM NOAPOOHbLIX M300paXeHUn Ha NNEHKax
"Kogak". Y>xe Ha HUX BUOHbI Te AeTanu, KoTopble
3apucoBbiBanl MepPBOOTKPbIBATENb, U Te Oyropku,
onucaHHble K. MNokpoBckuM. Ho BCE ke 3TO Obinn
He3ameTHble pe3ynbTaTbl. Bpems netut 6bICTpoO.
Tenepb, Ha cMeHy @OTOMMEHKAM MNpPUXOaAT B
NpakTuKy nobutenen acTpoHOMUM SNEKTPOHHbIE
Kamepbl M3C, «koTopble B [OecAaATkM pas
yyBCTBUTENbHEE (POTONNEHOK. Yepes HecKonbko
net A noctpoun 6Gonee MOLLHBIA  Teneckon
onametpom 300 MM cuctembl HbloToHa un
NPUMEHU Ansi CbEMOK 3NIEKTPOHHYD  Kamepy
«WAT-902». Ha MHOroYMCreHHbIX, MNOyYEeHHbIX
MHOW  BMOEO3anucsx  BUAHbI nogpobHocTn
cTpoeHusa opoga pasmepoM B HECKOIbKO COTEH
meTpoB. B 2004 r. s coenan oTnevatku KagpoB
BMgeosanucu npu  nomowm  komnbtotepa. K
COXaneHuto U 3TN  U300paxeHWss MeHbLUEro
KayecTBa, YeM Ha akpaHe Tenesusopa. HepasHo 4
3anHTepecoBan 9Ton TemMon  Tynska LaxoBa
A., KoTopbin ~ obpaboTan  COTHM  KagpoB
oumcppoBaHHOM BUAEO3aANUCK, CAEMAHHON MHOK
29 wmapta 2004r. KOMMbIOTEPHOW MpPOrpamMmmon
«perncTakcy. Monyunnacb ycpeaHéHHoe
nzobpaxerHme. O4yeBMOHO, YTO  IMNEKTPOHHas
Kamepa caenana TO, 4YTO HEBO3MOXHO And
doTonnéHkn. CpeaHee paspelleHne - He Xyxe
1km. daHHOe n3obpaxeHne nokasbiBaeT [opog He
COBCEM TaKuM, KakvM ero BnepBble Hapucosan ero
nepBooTKpbiBaTenb B 1822r. Ho B aTon pasHuue
3aKnNYalTCa  OWKbKM  pucoBarnblLUMKa, HEXenu
n3MeHeHus, bbiBLUKE 3a uctekwme 182 roaa.

«Copon I'pyiityiizenay. Buneosamucs 29.03.2004r. IlsturpamycHoe
ocsemenue. Teneckon cucrems! HploToHa, muamerp 3epkana 300 M,
JKBHBaNeHTHOe (okycHoe paccrosHue 9 M. Kamepa WAT-902,
obpaboTtka «Perucrakcy.
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Y10 nokasbiBaloT HabnogeHna?
opoa HaxoauTCst NOYTU B LeHTpe Avcka JlyHbl Ha
O4YeHb TEMHOM MATHE , BUAUMBIM B MOMHOMYHWM
Aaxe B OMHOKIb, €ero TEMHas Knskca B LUMPOTHOM
HanpasneHun umeet AnuvHy okono 80 kM. Bcé xe
HEMOHSATHO — MOpCKasi N U 3Ta TeppuTopust unm
ocTpoB MaTtepuka. W3 natm BanoB [opoaa,
pPacnoNoXeHHbIX B LUMPOTHOM HamnpaBlieHUU XyXe
npocmMaTpmBaeTcs 4YeTBEPThIA. CaMblii BLICOKUA ©
KpyTOn 1-CceBepHbIin Barn, BbINOMHEHHbIA B chopme

naTUHCKON ByKBbI «N».
Ero 3anagHbin KOHeu, B BWOE KOHWYECKOW FOPKM
nmeet BbICOTY B I KM. Beicoty

dopmauuin 9 BbIMUCHIAN MO NPOCTON dopmyre:
H =L tg h, roe L - anuHa TeHu, h - yron
ocBelleHns. Tepputopus C BOCTOKa W 3anaja
PELLETKN COAEPKUT OKONO AEeCHATKa naparnnenbHbIX
cOpoCoB- TPELUUH, NX HanpasrieHWe coBnagaeT C
HanmpaBneHneM WwuMpokoro pudTa y KpaTepa
Mannac. [lopoa coaepXuT npsMmble getanu
BCEBO3MOXHbIX HanpaBneHuwn,
KOHLIEHTPUPYIOLLIMXCA K peLlléTke, a TpeLiuHbl oT
Hero ucxoasiiue copgepxar B3aMMHO-
neprneHauKynsapHble  COCTaBnsolmMe, Hanpumep
CTpaHHaa TpewuHa bopge, Haxoggwasaca Ha
CeBEpO-BOCTOKe, OHa BuAHA B BuAE, Kak TEMHOW,
Tak uU ceeTnon getanu B Buae kpecta. Kaxertcs,
4YTO BCe 3TV AeTanu m3obpakalT 3amMbICrioBaTbIN,
HO HE3aKOHYEHHbIN YEPTEX. 3aragoyHas
TEpPpUTOPUS COOEPXKMT SIMbl COBCEM He MOXOXue
Ha KpaTepbl, OHW HenpaBWUSIbHOW W CriaXXeHHON
dopmbl. C 3anaga Ha mopckon 4actu Mops
OcCTpoBOB HAxXoOOATCA XaOTUYECKM pacronoXeHHble
xonwmbl-kyyn. B 300 MM Teneckon XOpoLwo BWOHO
YyTO  9TWM  HacbiNKM  nepeceyeHbl  GonbLINM
KONMMYecTBOM napannenbHbiX TpelmH-copocos. C
lora K pewéTtke npumbikaeT 8-km Kpatep LUpétep
«A» C 3acbiNaHHbIM OHOM. [pynTyn3eH HasbiBan
ero "umtagenbw". Pagom C KpaTepoM £
pasrmnsgen npsiMoyrofbHyto TpewuHy. OHa noxoxa
Ha 3aroTOBKYy €Llé He OOCTPOEHHOrOo, LIEeCTOro no
CYETY, IOXKHOro Bana.

Kak obpasoBanca «lopoa»?
PegkoctHbl nu ansa JlyHel dopmbl penbeda kak y
lopogpa [pyntynseHa? A npoBén  MHOro
crneumnanbHblX — UCCneaoBaHW B Teneckonsbl.
B3avMHO napannenbHble TpewuHbl  Ha JlyHe He
penkocTb (B oTnuyune oT B3aUMHO
nepneHavkynsapHbix — TpewmH [opoga). Ckaxy
cpasy, 4Yto aHanoroB [opoay [pynTynseHa 4 B
CBOW Terneckonkbl ewé He sugen. lNpeacrtaBum, 4To
MunnMapgbl net Hasag JlyHa Obina Hactosiwen,
BYJIKQHUYECKN aKTUBHOM niaHeTon. Ha
NOBEPXHOCTU cylecTBoBarna BpeMeHHas
aTmoccpepa U3 BynkaHudeckux rasoB. >Kupgkas
naea nokpbiBana OrpoMHble MPOCTPaHCTBA, Kopa
Tpeckanacb M cmellanacb. VIMeHHO Torga u mor
BO3HWKHYTb [opod. OH npegcTtaBnsieT cobown
CKNMagKM CMELLEHHBLIX BEPXHWUX CrlIoeB JTyHHOM
nosepxHoctn. OH UMEeeT  BHYTPEHHee,
TEKTOHUWYECKOE NPOVCXOXAEHWNE. BaxkHo

onpefenuTbL Bo3pacT TEPPUTOPUM MO KOCMUYECKUM
cHumkam. MoxeT okasaTtbcsi, 4TOo ['opog Monoxe
KPYMHBLIX OKpYXaloLmMX KpaTepoB. A cuutato, 4To
npuvpoda JlyHbl MOXeT cama co3fgaBaTb MHOrue,
yOMBUTENbHbIE HA MEpBbIA B3rnsg dopMbl, Beab B
NUCTOPUU TyHbI OblN  BYNKAHUYECKM aKTUBHbIN
nepuwod. S HUKOTO He X044y BBOAMTb B
3abnyxgeHue, HacTaMBasl Ha Kakou-nmbo Bepcum
npoucxoxaeHus. MNonarat, YTO He CTOUT BnagaTtb
B KpaWHoCTM «unocodctBys, 4to ecnu [opoa
CyllecTByeT, TO OH 00sa3aTenbHO [OMmKeH ObiTb
KeM-TO MocTpoeH». [pyragd KpanhHOCTb COCTOUT B
MHEHUM 4YTO Takue durypbl B npvpoge
HEBO3MOXHbI, CregoBaTeflbHO ropofa He MOXeT
ObITb BOOOLLE. DTO CyKAEHNE NPUBOAUT K BLIBOAY,
4YTO MOW HABNIAEHMS - ONTUYECKAs UNIO3US.

Tak npaB nu 6611 npocpeccop MpynTynseH?

pynTyn3eH Obin uccnegoBaTenem, onepeavBLLM
cBO€ Bpems. Bo-nepsbix, B Te rofpl, B KOTOpble
Xun [pynTyn3eH, K NageHuio KamHen (MeTeopuToB)
YY€Hble OTHOCWUSIUCb CKEeNTMYEecKU. [PynTyn3eH xe
CMeno yTBepxAarn, YTo BCce KpaTepbl Ha IJTyHHON
noBepxHocTM obpasoBanucb MK3-3a yOoapoB npwu
nageHusix KpynHbIx MeTeopouaoB. Cenvac Mbl
3HaeMm, 4To ObINo MMeHHo Tak. KpaTtepbl Ha JlyHe
OencTBuTENbHO Obinn  0Bpa3oBaHHbI  NageHUEM
KPYnHbIX MeTeopouzoB. B To Bpemsi  coobLieHust
O MageHunM KamHelh c Heba BOCMPUHUMANMUCH
YY4EHbIMU  CKenTu4eckn. Bo-BTOpbIX:  OMNbITHbIE
acTpPOHOMbI  CMOMMM  MOBTOpPUTH  HabmnogeHus
opoga; npodgeccuoHansl JlopmaH, bap, Megnep,

CopaTHUKN pynTynseHa Obinn camMmbIMun
aBTopuTeTHbIMU. OHM pucoBanu JlyHHble KapThbl,
HO OOBbABMIM  HAMpPOTMB, YTO Ha [aHHOW
Tepputopun 6nm3 kpatepa Lpétep HET  Hu4ero

HeobbI4HOro. ATU acTPOHOMbI OTCTaMBanu uaew o
nonHom HeobutaemoctTn JlyHbl M nony4unu
bonblyo nogaepxky actpoHomoB. C Tex nop Ha
kaptax JlyHbl Topoga HeT. [pynTyinseH 6bin npas
BABOMHE: BO-MEPBbIX, MPOUCXOXAEHNEe KpaTepos,
BO-BTOPbIX, OH AEWCTBUTENbHO Halwén Ha JlyHe
yavmBuTensHoe obpasoBaHne — «[lopoa». Takke
€My NPUXOAMIIOCb BUAETb CUSIbHOE CBEYEHMe Ha
TéMHON cTopoHe BeHepbl. K coxaneHuio, B
BbIBOAAX OH TakK Xe Kak 1 Bce owmnbarcs, HO 3TOro
emy He npoctunn. B 20 Beke, nocne nonértos
nogen Ha JlyHy cHoBa 3aroBopunu 0 BO3MOXHOCTU
HaxoxaeHun Ha JlyHe [eATenbHOCTU  YYKMX
actpoHaBTOB (Apxunos A.B. u gp.), n paxe
noroeapmBalOT O HOBOW Hayke - BHesemHomn
apxeornorun. JlyHa, kak n gpyroe HebGecHoe Terno,
Bcerga Oyaet npuenekaTb BHMMaHue nobutenemn
actpoHomuu. lNpsimaa CrteHa, HdonuHa Lpétepa,
Fopogn [pyntynseHa. Jliobutenu, OCHaLLEHHbIE
COBPEMEHHbBIMM 3NIEKTPOHHBIMW Kamepamu, CMOoryT
caenaTb KavyecTBeHHble n3obpaxeHus. Ho npuwno
Bpems ckasaTb CMNoBO MO 3TOMYy MoBOAdYy
obwectBy npodeccuoHanbHbIX acTpPOHOMOB, WU
NPUHATL peLleHne atoro 184-neTHero Bonpoca.

Hukonan BnagnmupoBud Kynewos
(cneumaneHo ans xypHana «Hebocsoa»)
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TexHuka |

| HabnoaeHun |

dotorpadupyem JIyny

JlyHa B nonHonyHuu. ®oto: Lunar and Planetary Institute

Jlyna mOMCTHHE SBIICTCS CaMBIM  OJaroJaTHBIM
ACTPOHOMHMYECKUM OOBEKTOM Ja)ke IJIsi HAYMHAIOIIETO
mroburenst actpoHOMHH. CaMbIif CKPOMHBIM TEJIeCKOI
WIH 3pUTENbHAs TpyOa MO3BOJSET pasrisicTh Ha HEH
TaKoe KOJIMYECTBO JeTalei, 4To IMOPOH ayX 3axBaThl-
BaeT. KaxxeTcs, CTOUT NPOTSHYTH PYKY, U THl KOCHEIIBCS
STHX 3araJIouHBIX BEPIIMH, BBICTYMAIONINX  OJIK3
TEPMHUHATOPA U3 Mpaka JyHHOU Houu. Ho no ucreyenuun
HEKOTOPOTO BPEMEHH Y Ka)KIOTO0, HABEPHOE, BO3HUKACT
HENPEOJIONMMOe  JKEeJTaHHE  TONYYHUTh  XOPOIIYIO
(dbotorpaduro myHHOW TOBepxHOCTH. K cyacThio, 3TO
HECJIOXKHO C/eNaTh: BBICOKas SpKOCTh JIyHBI O3BOJISIET
(ororpadupoBarh ee ¢ KOPOTKUMH BBIAEP)KKaMH, U3-3a
Yero  OTmajaer  HeoOXOOUMOCTh B CJIOXKHOH
9KBAaTOPUATLHON MOHTHUPOBKE C YaCOBBIM MEXaHHU3MOM
— BIIOJIHE JOCTAaTOYHO OOBIYHOW a3UMYTAJILHOM, JIMIIIb
ObI oHa ObLTa ycTonuymBoi. [ToaTtomy, nmenHo JlyHa, kak
TIPaBUJIO, CTAHOBHUTCS TEPBHIM 0OBEKTOM CHEMOK JTFOOU-
Tenel acCTPOHOMUMU.

OIITUKA

C gero Hayats? [Ipexae Bcero, HEOOX0IUMO TO00PATH
COOTBETCTBYIOIIYI0 onTHKY. st ¢ororpadupoBanus
JlyHBI BHOJIHE CTOJUTCS TEJECKOI WM 3pHUTEIbHAS TPY-
6a ¢ muamerpoMm oObektuBa Goinee 50 mm. IMomoitmyT
TaKoke Teneo0beKTHBHI THIa «Taupy, «Pyounap», MTO
1 UM nojo0HkIe. Eciu BB pacrosaraete aHaIOTHYHBIMA
WHCTPYMEHTAMH, MOXETE€ CMEJO0 YHTaTh JaJblIe.
IIpocretimumM  crocoboM  dotorpadupoBanus JIyHbBI
ABISIETCS. €€ CheMKa C UIMHHO(OKYCHBIM Telle-
00BEKTHBOM WM B HpAMOM (OKyce Teneckomna (mpu
STOM INTAaTHBIA OOBEKTUB U3 KaMephl BEIBOPAYMBACTCH).
3Has (OKyCHOE PacCTOSHUE CHCTEMBI, OYEHB JIETKO OIle-
HUTh OXHWAaeMbli pasmep JIyHBl Ha Heratuse: ee
JUaMeTp B CaHTHMETpax OyAeT IpUMEpHO paBeH
(dhoxycHOMY PACCTOSIHUIO 00BEKTHBA (v
9KBUBAJICHTHOMY (DOKYCHOMY pPAacCTOSIHHIO) B METpax.
Tak, B mpsmoM doxkyce Teneodbektua MTO-1000 mmu
Teneckona ¢ (GOKycHbIM paccrosHeM 1000 MM
m3obpakenne JIyHsl Ha HeratuBe cocTaBuUT 10 MM,
Torma Kak TeneoObekTHB <«3M-6A» (F=500 wmm)

MO3BOJIUT NMONMy4uTh JIyHy nuamerpom okono 5 M. M3
9TOTO0 CllefyeT, YTO eciu (HOKYCHOE pacCTOsSHHE
TEJIECKOIIa MEHee TIOJ[yMeTpa, TO MEJIKUX TOApOOHOCTEH
Ha qucke JIyHBl TpH CheMKe B IpsIMOM (oKyce
pa3nuuuTh HE YAAcTCsA, TaKk Kak Ha OTHeYaTke ¢
HeraTHuBa, Ha KOTOpoM auamerp JIyHBl MeHbIIE 5 MM,
OyIayT BUAHBI JIMIIL CaMble KpyIHBIE O0Opa3oBaHMSL.
Brixox ©3 MONMOXKEHHS 3aKI0OYaeTCsl B YBEIHYCHHH
SKBHUBAJICHTHOTO (DOKYCHOT'O PacCCTOSHHS HCIIOIB3yEeMOH
BaMH cuCTeMBbl. [Ipm cpeMKax C TelneoObeKTUBAMH
MOXXHO HCIOJB30BaTh TEJIEKOHBEpTephl. Ilpumenss,
HarpuMep, 2-KpaTHbli TenekonBepTep Trma «TK-2M» ¢
TeneoObeKTUBOM «3M-6A» MOXHO TONYYHTh Ha He-
ratuse JIyHy nuameTrpoM okono 10 MM, 4TO yxe BHOJHE
JOCTAaTOYHO It psfa nenedl. Kak mokasana mpakTHka,
MOJKHO HCIIOJIb30BaTh HE OJIMH, a J[Ba TEIICKOHBEPTEpa U
Oonee. Ilpu cheMKax C TEIECKOIOM HMeEeTcs OOJbIe
BO3MOXKHOCTEH n3MEHUTHh d3((eKTHBHOE (HOKyCcHOE
paccrostHUE ero Oo0BeKTHBa. Bo-TIepBBIX, MOXKHO
BOCIIOJIb30BaThCsl  JMH30M  bBapnoy, nelctByromeit
AQHAJIOTHYHO TeleKoHBepTepy. [lomemenHas MexIy
00BEKTHBOM Telleckona u (hoTokamepoit (0e3 mTaTHOTOo
00BEKTHBa), OHA YBEJIIMYMBACT MAcCIITad HM300paKeHHS
Ha CHHUMKe. bojee paavKaibHBIM METOIOM YBEINYCHHUS
pa3mepoB JIyHbI Ha HeraTuBe SIBISIETCSI TaK Ha3bIBaecMast
CheMKa C OKYJSIpHOI kamepoil. B aTtom cnocobe BMecTo
ouH3el  Baprnoy  ycraHaBnimMBaeTcss  OKyNSlp WM
KOPOTKO(OKYCHBIH KHHO- win (oTtooObekTHB. [lonou-
past  QOKycHOe pAacCTOSIHHE OKyJIipa H  MeHsA
PACCTOSIHHE MEXTY OKYJISIPOM U KaMmepoil (OIsTh ke 6e3
ITATHOTO OOBEKTHBA), MOXHO TOOWBATHCS HYKHOTO
macmTaba H300pakeHUs. OKBHBAJCHTHOE (HOKYyCHOE
paccTrosiHHE€  TpPU ChEMKaxX C OKYJSPHON Kamepoiut
paccuMThIBaeTCs 1Mo popmyie

F=FN/),

rie F — ¢dokycHoe paccTosHue OOBEeKTHBa, f —
(okycHOE  pacCTOsHHE  OKyJspa,/—  paccTosHue
¢doTomneHK 0T (OKaJBHOW IUIOCKOCTH — OKYIIIpA.
Hanpumep, y Bac ecTh Tenmeckon ¢ (DOKYCHBIM pac-
cTossaeM oObekTuBa 1000 MM, BBI B3sUTH OKYISIP C
(OKyCHBIM ~ paccTossHHEM 25 MM ¥ YCTAaHOBHIIU
¢dotokamepy Ha paccrosHum 100 MM oT (okampHOU
IUIOCKOCTH OKyJsipa. Torma skBuBaneHTHOE (hoKycHOE
pacctosiaue Oynet paBao 3000 mm. ITocnemuuii BapuaHT
npeoOpa3oBaHus (OKYCHOTO PACCTOSIHUS CHCTEMBI —
BCE OCTABHTH «HA CBOMX MECTax»: OKYJISIp HaXOJHUTCS B
OKYJApHOM y37le, a INTaTHBIH OOBEKTHB — B
(doToammapare. B aTom crocobe kamepa ¢ 00BEKTHBOM
moMemaeTcss  cpady  3a  OKYJIAPOM  TEJECKOTa.
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OKBUBAJICHTHOE (JOKYCHOE PACCTOSHHE TAKOW CHUCTEMBI
BBIpa)KaeTCs TPOU3BEICHUEM YBEIUYCHUS TEIECKOIA Ha
¢dokycHoe paccrosinue (oroodbekTuBa. Hampumep, BbI
HCHOJb3yeTe OKYNIAp, Aaroumui 33-x KpaTHOE YyBelu-
4yeHHWe, W (QoroammapaT ¢ OOBCKTHBOM, HMEIOIINM
¢dokycHoe paccrosHue 58 mm. Torma IKBHBaJCHTHOE
(hokycHOe paccTosiHEe CUCTeMBI OyzaeT paBHO 1914 M.
M3menss Macmrad u300paXkeHHs, TOMHHTE, YTO BBI
HUYET0 HE MOJydYaeTe «3aJapoM»: MOCKOJIBKY IHaMETp
00BEKTHBA OCTaeTCsl HEM3MEHHBIM, TO yBeimdeHue (ho-
KYCHOTO  DacCTOSHHSI ~ CHCTEMBI  TNPHBOAWT K
YMEHBIIIEHUIO OTHOCHTEIIFHOTO OTBEPCTHS. DTO, B CBOIO
ouepenb, O3Ha4yaeT, 4ro  u3o0paxenue  JIyHbI
CTaHOBHUTCS OoJiee TYCKIBIM W JUIA €ro npopaboTKu
MPUXOJIUTCS YBEIMIUBATh BPEeMsl BBIIEPKKHU. [Ipu 3TOM
yKe He OOOWTHCH 0€3 TOMOIIM YacOBOTO MEXaHH3MA,
OIMOKM XOAa KOTOPOTO MOTYT IIPHBECTH K MOTepe
kagectBa (ororpadun. Kpome TOro, HecmokoicTBHe
atMocepbl, 3aMbIBalOIIee MEJKHE JeTald H300-
pakeHHs, IPH [UINTENBHBIX BBIACPIKKAX OKAa3bIBAcT
Ooyee cHIBHOE BIMSHHE, YeM IIPH KOPOTKHUX. Ecim BB
XOTHUTE TONyYNTh Ha CHUMKe BHI JIyHBI «OT Kpas 1o
Kpas», BaM HYXHO TPOCIECIUTH 3a TeM, 4TOOBI OHa
MMOTHOCTBIO BJe3Na B Kaap. [Ipu MCHONB30BaHUM CTaH-
JapTHOW (oToruleHKH ¢ ¢dopMaToM Kagpa 24x36 MM
XOPOIIIME Pe3yIbTaThl MOJTyYaTcs, eciid auaMetp JIyHbI
Ha HeratuBe OyzaeT okoso 20 MM. DTO JOCTHTAeTCS MPH
SKBHUBAJICHTHOM (DOKYCHOM pACCTOSHHH OOBCKTHBA
2000-2500 mm.

MEXAHHKA

Jns dororpaduposanus JlyHs! Gosee Bcero MmoaxomsT
3epKajibHbIe (poTOanmaparsl, HalpuMep, THIA «3EHUTY,
TaK Kak OHH ITO3BOJIAIOT HEIMOCPEICTBEHHO BUJAETH TO,
YTO 4yepe3 HECKOJIBKO CeKyH OyaeT 3aduKCHpOBaHO Ha
MJeHKe. 3epKalbHble (oToanmapaTsl CYIICCTBEHHO
o0JIer4aloT HaBeJCHHE Ha PE3KOCTh, OJHAKO CIEIyeT
MMOMHHTB, YTO MIPUMEHSIEMbIE [UISl 3TOTO B COBPEMEHHBIX
cHCTeMax  ONTHYECKHe  KIMHbS B YCJOBHSX
HEJI0CTaTOYHOTO OCBENICHHS paboTaroT Hed(DPEKTHBHO.

I[Ipu 3TOM yYTHTE, 4YTO AMATOHAIBHOC 3EPKANBIEC B
(dboTokamMepe TOYTH BCerga Pa3bIOCTHPOBAHO, U
MMO3TOMY HEJb3s (POKYCHpPOBAaTh U300paXKCHHUE IO
MaTOBOMY CTEKIy 0e3 NpeABapUTEIbHON YCTaHOBKH
3epkama. J[lemaercs 3T0 Tak: Oepercs 3apspKCHHAS
Kamepa W OOBIYHAs JIMHEWKa, OHM YCTAaHABIMBAIOTCS
(bukcupoBaHHBIM 00pa3oM Tak, YTOOBI JMHEHKa Oblia
BUJIHA B MOJIE 3pEHHsS OOBEKTHBAa M HAXOAWIACH MO
yraoMm -30° K ONTHYEeCKOH OcH OOBEKTHBA; TIOCTIE ITOTO

HABOJIUM KaMepy Ha Pe3KOCTh MPUMEPHO Ha CEPEIHHY
JUHEHKHU U AenaeM 3-4 CHUMKa MOAPSI C OIHOM U TOH
ke (POKYCHPOBKOH (IIPU 3TOM 3allOMHUHACM ITOJIOKCHHE
(doxycupoBoyHoTOo KONBHA). Ilocie 3Toro mposBIisieM
IUICHKY W CMOTPUM B JYIy: Kakas OTMETKa JIMHCHKH
monmy4ymiaach camas pe3kas. 3areM, YCTaHOBHUB B
TIpEeKHEE MOJIOKEHNE JTMHEWKY U PoTokamepy (C TeM xke
MOJIO’KEHHUEM (POKYCHPOBOYHOTO KOJIBI[A), CMOTPUM TIO
LEHTPY MAaTOBOTO CTEKJIa: KaKoe JeNICHWE JIMHEHKH B
(oxyce Ha camoMm fene. Ecnu He TO, 94TO Ha IJICHKE, TO
PETyIMPOBOYHBIM  BHHTOM  TIOAIIPABISIEM  3€PKaJIo.
Kpome 3epkanbHBIX MOXHO HCIIONB30BaTh U ApPYTHE
(doToanmaparel, KOHCTPYKIHS KOTOPBIX MO3BOJISET
CHUMATh INTAaTHBIA OOBEKTHB, €CIU BBl XOTHTE
MPOU3BOMUTh CHEMKH B TpsMOM (okyce wim ¢
OKYJIIPHOM KaMepoi.

JAUAMETP JIYHBI 1 MAKCUMAJIBHASA
BBIJEPKKA

Jis kperennst hotoammapara K TEJIECKOITy TIPHICTCS
W3TOTOBHUTH CIICIIUATIBHBIN MEPeXOJHUK, OJWH KOHEIl
KOTOPOTO HMMeeT pe3pdy moxa QoToammapar, a Apyrou
BCTAaBIIICTCS WJIM HAJEBAcTCA HAa OKYISAPHYIO TPYOKY
Teneckona (K 3apyOeKHBIM TEJNeCKoNaM I0J00HbIE
MEPEXOIHUKU BBHITYCKAKOTCS CEPUHHO M HA3BIBAIOTCS
«T-amanrepy). M300paxkeHne B 3TOM cHocobe CheMOK
(dbokycupyercss TepeMelIeHHEeM OKYJISIPHOW TpYOKH.
Korma mpon3BoasTCsl CheMKH C OKYISPOM W INTATHBIM
00beKkTHBOM (doToamnmapara, Kamepa 3aKpervIsieTcs
CHENHAIBFHBIM KPOHIITEHHOM IIPSIMO K TPyOE TeNlecKo-
ma, JuO0 YyCTaHABIMBAETCS Ha OTHENBHBIA IITATHB.
OOBexTHB Kamephl YCTaHABIINBAETCS «Ha
0OECKOHEYHOCTb», a PE3KOCTh HABOJUTCS C ITOMOIIBIO
oKynsipa Teneckomna. Ecim BBl mosb3yerech He 3ep-
KaJIbHBIM (pOTOAIIAPATOM, TO JJISI HABEACHUS PE3KOCTH
MOCTYIHUTE CIEIYIOINM 00pa30oM: HaBEIUTE TEJIECKON C
(doroanmaparom Ha JIyHy, OTKpOWTE 3aTBOP U 3aTHIOIO
KpBIIIKY (oToammapara, K KaIpoBOMY OKHY NPIKMUTE
KycOdeK  MaTOBOTO  CTekna ®  chokycupyiire
n300pakeHre. 3aTeM MOXKHO BCTaBJSATh IUICHKY |
HAauYMHATH CBEMKy. ECTeCTBEHHO, B JTOM Ciydae
TEJIECKOTI JOJDKEH OBITh CHAOXKEH MCKaTelIeM.

IMYJIbCHUA U BBIIEPKKA

Hnst mobutensckoro  GortorpadupoBanus  JIyHbI
TONUTCS, B TpuHIMNE, 00as 1mieaka. OcoOeHHO
MYJpPCTBOBaTh 37€Ch HE CTOWUT. IloMHHTE TOJBKO, UTO
BBICOKOYYBCTBUTENbHBIE IeHKH (Oonee 200 ex. ISO)
HMEIOT KPYITHOE 3epHO, KOTOPOE XOpOIIO OyAeT 3aMeT-
HO TIpH Te4aTH ¢ OOJBIINM yBEIHYCHHEM. Y
HU3KOYYBCTBUTENBHBIX 3MyJbcuil (MeHee 32 en. ISO)
3¢pHO HE3HAYHWTENBbHOE, HO Ipu (ororpadupoBaHIH
MOHANO0TCA 0oJee UIMTCTBHBIC BBIOCPKKH, a 3TO
MOXKET TIPHBECTH K pa3MbBIBaHHIO u300paxeHus. C
KaKod jKe BBINECPKKOW HEoOXomuMmo cHuMath JIyHy?
OKCIIEpUMEHTATBHO  3TO  MOXHO  ONPENeIHTh C
MOMOIIBI0  JKCIOHOTpamMMmbl. [l ee  momydeHus
chotorpadupyiite JIyHy CcO BCEeMH BBIICPKKAMH,
UMEIONIMMHCS Yy ¢oToanmapara. 31ech HE00X0IUMO
caenath oaHo 3amedanue. I[lpu dortorpadupoBanmm
HETOJBIDKHBIM TEJECKONIOM (TO ecTh 0e3 YacoBOro
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MeXaHH3Ma) MaKCUMallbHasl BBIIEPKKA HE JOJDKHA OBITh
Gosiee TOH, MPU KOTOPOI MPOUCXOIUT cMelieHne JIyHbI
Ha IUICHKE Ha BEJIMYHMHY, HPEBBIMIAIOIIYI0 KPYXOK
paccessHust  Qortoamyinbcun. B tabmmme  cnea
MIPUBENICHbl 3HAYECHUsI MaKCHUMaIbHBIX BBIJICPKEK B
3aBUCHMOCTH ~ OT  OKBUBAJCHTHOTO (okycHOTO
paccTosHus Teneckona (Kpyxok paccessaust mpuasar 0,05
MM). Ha npeznene, MOXHO YBENUYHUTH BBIACPIKKY BIBOE,
HO He Ooilee, B IPOTUBHOM cilydae u300paxkeHne Oyner
cMemieHHbIM. [IposSBUB 3KCIIOHOTpaMMy B IMPOSIBUTEINE,
PEKOMEHAYEeMOM ISl JaHHOTO THUIA SMYJIBCHHA, MBI OII-
penennM HamOoylee yOadHYIO BBIACPXKKY U JaHHOW
¢assr Jlynsl. CretyeT moM4epKHYTh, YTO SIPKOCTH JIyHEI
B 3aBUCHUMOCTH OT (a3bl 3HAYMTEIBHO MEHSETCH.
[MosToMy mpm Manmelx ¢asax BBIICpKKA OyzeT B
HECKOJIBKO pa3 OoJjblie, YeM IpH MOJTHOJIYHHH. YUTHTE,
YTO 34eCh MOXXET BO3HHKHYTh CHUTyallHs, Korja
MMOHAOOUTCST  BBLAEPXKKA  OoJblIas  MaKCHMAaJIBHO
JIOMyCTUMOM TIpU ChEMKE C HEMOJBIKHOW Kamepoiu. B
3TOM Ciydae ClexyeT JHOO BOCIOIB30BATHCS YACOBBIM
MEXaHU3MOM, JTHOO0 MepedTn Ha Ooiee TyBCTBUTEIBHYIO
SMYJIBCHI0O U OOOWTHCH OoJice KOPOTKOM BEIIEPIKKOM.
MoHO TaKke NpOSBIATH IUICHKY B HECKOJIBKO pa3
JONbIIe, 4YeM OJTO YyKa3aHO B WHCTPYKLUUH, YTO
PaBHOCHIIEHO YBEJIMUYECHHUIO YyBCTBUTEIEHOCTH IIJICHKH.

ACTpOHOMBI YacTO TOJNB3YIOTCS MPAaBHUIOM, COTJIACHO
KOTOPOMY BBIIEpKKa TpU cbeMke JIyHBEI B (aze Mexy
MTOTHOJTYHHEM M YCTBEPTHIO MOJDKHA OBITH B 2 pasa
Oonbme BeLaepKkd ais JyHsl B monHomyHuH. JlyHa B
MIEPBOI YeTBEPTH TPEOYET YBEIMUCHHUS IKCIIOZUIINHN CIIIe
B 2 pa3za. Mex/Iy 4eTBepPThIO M HOBOJIYHHUEM BBIICPIKKA
YBEJIMYUBACTCSI OTIATh B 2 pa3a, W MOocIeaHee 2-KpaTHoOe
YBEIMYCHUE BpPEMEHH BBIICPKKA HEOOXOAMMO ISt
CBEMOK Y3KOr'0 JYHHOTO ceprma. Bo Bcex ciydasx He
CTOUT PKOHOMHTH IUICHKY, a JIydIlle AeaTh 3alacHbIe
CHUMKH C BBIICP)KKOW, OOJbIIed W MEHBIICH, dYeM
TEOpPETHICCKAS.

TEXHUKA CBEMOK

[pu dororpaduposanun JlyHsr (u1 He TONbKO JlyHBI)
JUIL  WCKITIOYEHHMs BUOparmid cleqyeT NPHMEHSTh
(doTtorpocuk. Ecnm BeI momb3yeTech QoTroammapaTaMmu
THTIA «3€HUT», TO s OBl HE PEKOMEHIOBAJ TMPUMEHATH
BBIZIEpXKKY 1/30 cexyHzapl. Jlemo B TOM, 4TO NPH ITOH
BBIJICP)KKE MPOUCXOJUT CHUIbHAsi BHOpaumusi 3aTBOopa, U
n300pakeHUe MOMy4JaeTcst cMa3aHHbIM. [t ycTpaneHus
BuOpanmii 1pu GoTorpadMpOBaHUN C BBIIEPKKOH OT
pyku (pexuMm «B») MOXHO HOCTYNUTH CIEIYIOUINM
obpazom: nozaseaute JIyHy B HEHTp Kajpa, 3acJIOHHTE
00BEKTHB (KPBINIKOH, KapTOHKOW, IIANKOH, HaKOHEL),
OJTHOM PYKOH HaXMHTE Ha CIycK (oToTpocuKa, 3aTem
Jpyroi pykoi OTKpoiiTe Ha HyXHOE BpeMsl 3aCIOHKY U
CHOBa 3aKpO¥Te, MOCIIe Yer0 MOXHO OTIYCTUTBH 3aTBOP.

JUTMHHO(OKYCHBIE TEeNCOOBEKTUBBI OOBIYHO JOBOJBHO
CUIIHO YYBCTBHUTCIFHBI K TEMIIEPAType OKpPYKaroIieH
Cpenbl, BCIEICTBUE YEro YCTAaHOBKa «Ha OecKoHed-
HOCTb» YacTO HE COBNAgaeT C COOTBETCTBYIOLINM
3HaUKOM  OeckoHeuHocTH. [lodTOMy, ecmum  Her
YBEPEHHOCTH B NPaBWIBHOW (DOKYCHPOBKE, CIEAyeT
JenaTh «BWIKY (DOKycoB», cHHMas JIyHy Kak HEMHOTO
Jamplle, TaKk W HEMHOro OmmKe OT  PHCKH
«beckoHeyHOCTRY. Eciam (okycHOe paccTosiHHE BaIiero
TeJIECKOIIa WM Teleo0heKTHRBa He mpeBbimaeT 600 M,
TO C €ro TOMOIIBI0 MOXXHO NOJYYHUTh WHTEPECHBIC
tdotorpadum Jlyasl Ha omgHOM Kampe. OcoOeHHO Kpa-
CUBBI 3aXOIbl MOJIOAOTO Mecsna. J[ig momydeHus
TAKOTO CHHMKa TMojaBeauTe u3o0paxenue JIyHBI K
JICBOMY  BEpXHEMY  Kpam  Kajipa,  YCTaHOBUB
MPEIBAPUTEIHFHO BBIACPIKKY B PEXKHM «OT PYKW». 3aTeM
3aKpoiTe  OOBEKTHB  3acJIOHKOH,  OTKpoite H
3adukcupyiire 3aTBOP ¢oroanmapara. Janee
MPOM3BEANTE TEPBYIO CHEMKY, HeJas BBIIEPKKY OT
PyKH C ToMompio 3acioHKd. l[lomokaure okomo 2
MUHYT (3a 3T0 Bpems JlyHa CMECTHTCS Ha BEIHIHHY
CBOETO JMaMeTpa) M CHOBa JelalTe BBIICPKKY, U TaK,
noka JlyHa He BbIiAeT U3 Kampa (ToJe 3peHus Ballero
acTporpad)a cleQyeT MPEIBAPHUTEIFHO PACCUUTATH).
Eme npome mosryyats NoA00HBIC CHUMKH TIPU TIOMOTIIH
(doroanmapara, KOHCTPYKIUS KOTOPOTO MO3BOJSET
OTKITIOYATh TEPEMOTKY IUICHKH TpPU B3BOJEC 3aTBOPA.
I'maBHOe — He 3a0BITh TOTOM CHOBa BKJIIOYHTH
MEPEMOTKY, MHAYE TOCICAYIOINE CHUMKHU IOMaayT Ha
TOT XK€ Kajp, W pabora Oyner mcmopyeHa. Bapweupys
HWHTEpBaJIaMHI MEXITY MOCTIeI0BATEIEHBIMU
SKCHO3UIUAMHE JIyHBI, BBI CMOJKETE ONPEHCTHTh YaCTOTy
pAacCIIONIOKEHHS JIyHHBIX IHCKOB Ha CHUMKE, KOTOpPas
BaM OoJibIlle HpaBUTCA. Temepp KOPOTKO PAacCMOTPHUM
ocoOeHHOCTH  (oTorpadupoBaHUs C KOHKPETHBIMH
TEJIECKOTIaMH.

Teneckonsr TAJI, TAJI-M u TAJI-1, k coxaneHuro, He
MO3BOJLIIOT (hoTorpadupoBath B mpsiMoM (okyce 6e3
TepefeNki  OKyJsIpHOTO y37a. Hambomee ymaunsie
cHUMKH JIyHBI Ha O3THX TeJNeCKOmax BBl CMOXETE
TOJIYYUTh ¢ JTUH30M bapnoy (6e3 okymnsapa) wiu ¢ OKy-
JISIPHOM Kamepoil. OkynsipHOE YBEIUYCHUE
MPEIIOYTUTEIFHES, TaK KaK MPU HCIOIb30BAHUY JINH3BI
Bapnoy wu300pakeHne Ha Kpasx Kaapa 3aMeTHO
uckaxaercsa. @DotorpadupoBaHHe €  TEICCKOMAMH
Meade u Celestron He cocTaBUT MpoOIeM, TaK KaK JUIs
9THX TEJECKONOB BBIMYCKAIOTCA TCPEXOMHUKH IS
KpEeIUICHUST CaMBIX pas3iIuyHbIX (oToammaparoB, a
OONBIIMHCTBO  MHCTPYMEHTOB  3THX  GUPM  YKe
cHaOXEHBI YAaCOBBIMH MEXaHM3MaMH. B 3akiroueHme,
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aBTOpP COBETYeT UHUTATEeNsIM HE paccTpauBaThCs MpU
MepBbIX HeydauaXx. Ha HavanmpHOM JTame OHH
Hen30e)KHBI M HE JOKHBI Bac cMmymarb. Cam 1,
MIOMHUTCSI, NEPENOPTIII HEMAJO IUICHOK Mpexae, 4eM
yoajoch MOMY4YUTh HEUYTO moxokee Ha JlyHy. 3aTo
Kako# Obuta panocTh nepBoi modexnsr! Hanetocs, uro n
BBI €€ UCTIBITAaeTe.

TABJIAIBI

B tabmune 1 npuBeneHs! 3HadeHus nuamerpa JIyHBI Ha
HeratuBe (d) W MaKCHMaJIbHOTO BPEMEHH BBIACPKKH
(T), mpu xoTopoM MoxHO (oTorpaduposars Jlyny 6e3
THJUPOBAaHMUS, B 3aBUCHMOCTH OT (DOKYCHOT'O PaccTos-
Hust  oowvektuBa (F). Ilpm  pacuere BenmmuuHa
MaKCHMaJIHOTO c/iBUTa ObLTa puHsTa paBHoit 0,05 MM.

Ta6bnuua 1
F, Mm d, Mmm T, cek
100 0,9 6,88
200 1,7 3,44
300 2,6 2,29
400 3,5 1,72
500 4,4 1,38
750 6,5 0,92
1000 8,7 0,69
1500 13,1 0,46
2000 17,5 0,34
3000 26,2 0,23
4000 34,9 0,17
5000 43,6 0,14
10000 87,3 0,07
15000 130,9 0,05
20000 174.5 0,03

Tabnuma 2 BepHA A IJICHKH 9yBCTBUTENBHOCTHIO 100
en. ISO. Jlnsa mnenkn gyBcTBUTENbHOCTEIO 50 ex. ISO
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BCE BBIZAEPKKH HEOOXOJMMO YBEIMUYHTH BaBoe, s 200
en. ISO — ymenbmuts BaBOE U T. A. Ilpumep: mueHka
100 en., A=1/16, nonHOIYHKE; ONITHUMAIbHAS BBIJEPIKKA
-1/60 cex.

Tabnuuya 2
1/8 [1/11 [1/16]1/22(1/32(1/45|1/64]11/90(1/128
OTHOCHUTECIIBHOC
OTBEPCTHE
DA3A BBIAEPXKA, cex

Momnomynme | 1/250|1/125{1/60(1/30[1/15|1/8 |1/4 |1/2 |1

Mexay 1/125(1/60 |1/30|1/15|1/8 [1/4 {1/2 |1 2
MOJTHONYHHEM
U 4ETBEPTHIO

YerBepTh 1/60 [1/30 |1/15]1/8 |1/4 [1/2 |1 2 4
Mexny 1/30 [1/15 |1/8 [1/4 [1/2 |1 2 4 8
YETBEPTHIO U
HOBOJIYHHEM

Toukwmii cepn | 1/15 (1/8 |1/4 |1/2 |1 2 |14 |8 16

"

15.04.2005 16.04.2005 17.04.2005 18.04.2005

KoMBUHMPOBaHHBIN CHUMOK CMeHbI NyHHbIX a3 3a 4 aHs. PoTo
aBTopa (ocTanbHble ¢oTo - c canTa
http://www.universetoday.com )

AnekcaHdp JleywkaHos, lavsoft@yandex.ru
mobumenb acmpoHomMuu u3 2. Bonoadsi
(cnmenuansHo s KypHana «HebocBom»)




Actpocob6biTusa .
euiuncnsiem camu | FpeaBbIYUCTIEHMe 3aTMEeHUN C NOMOLbIO Tabnuy,

CornacHo runotese [xepanbaa XOKUMHCA, ApeBHeNLee coopyeHne CToyHxeHax (18 Bek Ao Haluen apbl!) Morno
ncnonb3oBaTbCs ANS NpeaBbluMCneHns 3aTMeHun. [1na aToro, No ero NpeanonoXeHUsaM, AOCTaTo4YHO ObIno vepes
onpeaenéHHble NPOMEXYTKU BPEMEHMW NepeknaabiBaTb KAMEHb MO KPYry U3 OQHOW NyHKU B APYryHo. Uto  Xe,
BMOMIHE BO3MOXHO. Booblie rosops, npeaBblyMCieHne 3aTMEHUN OeNno BOBCE HE Takoe CIIOXHOE, Kak MOXeT
nokasaTtbCsl Hecneumanucty. JlyHHass opbuta HaknoHeHa kK opbute 3emnu (3KNMNTUKE), U 3aTMEHUA MOryT
NPOUCXOAUTL TONbKO BONM3N ToYEK nepecedeHus (yanax), He ganee 11-17° ot Hux. Cama opbuTta JlyHbl meaneHHo
noBopayvMBaeTCa Tak, YTO y3nfbl AenatT NonHbIn Kpyr 3a 18,6 roga. [encTBUTENBHO, CTOUT «NepeknafbiBaTb
KaMeHb» KaxabI rog Ha 19°, n Bceraa MOXHO OyaeT 3HaTb, B Kakoe BPEMS rofa HblHYe MPOou3oNOET 3aTMEHMe.
Tenepb, B aMoxy KOMMbIOTEPOB, KaMHU MnepeknagbiBaTb HE Hado, O 3aTMEHUW MOXHO Y3HaTb OAHUM LLENTYKOM
«MbILWKNY. N BCE Xe, ecrnv npuexaB Ha gady, Bbl 0OHapyxunu, 4to 3abbinn nobumbii HOYTOYK B SMEKTpUYKe, UIn
NpoCTo XenaeTe ydeauTbCs, YTO BbIMUCIUTL 3aTMEHME — Aero NpocToe, nepeq Bamn — 4 Tabnvupbl. Ucnonbays
nepBy, MOXHO ObICTPO M C TOYHOCTBLIO OO MOMNYAHS paccyuTaTb ATy HOBOMYHMS MW MonHonyHus. Mcnonbsys
BTOPYIO, MOXHO OnpedenvTb, B KakMe HOBOMyHWS MPOM30ONAYT COMHEYHble 3aTMEHUS, a B KaKue MONHOMNYHUS —
nyHHble. Ucnonbaysa Tabnuuel 1,1V 1 pucyHKn, MOXXHO YTOYHUTL 0BCTOATENLCTBA 3aTMEHUN.

OO6uume ycnoBus HacTynneHUs 3aTMeHun (Ana cnpaBku).

Opb6wuTa JlyHbl HakNoHeHa K aKNUMTUKe Ha yron 5° 9’ B cpeaHeMm. [103TOMy HacTynneHue 3aTMeHMUn BO3MOXHO
TONbKO TOrAa, Korga HOBOMNYHME WY NOMHONYHWE HacTynaeT B6nn3aun y3na JiyHHON opouThl.

JIyHHbIE 3aTMeHNA

MUHUManbHbIM | Makcum. | cpegHui

YrnoBow paguyc TeHn 3emnu (B MUHyTax) 37,45 45,64 40,93
YrnoBowv paguyc nonyteHn 3emnu (B MMHyTax) 70,05 77,7 72,93
[MonHble 3aTMeHMs NpY paccTosiHMK JlyHbl OT LeHTpa TeHn 3emnu 22,78 28,88 25,39
YacTHble 3aTMeHMs NPY PacCTOsIHUK JlyHbl OT LeHTpa TeHn 3emnu 52,12 62,4 56,47
[MonyTeHeBble 3aTMEHWsI NpW paccTosAHMM JIyHbl OT LeHTpa TeHn 3emnu 69,51 77,70 72,93
YrnoBoe paccTosiHue JlyHbl OT y3na (B rpagycax) ans nosiHbix 3aTm. 4,36° 5,53° 4,86°
YrnoBoe pacctosiHme JlyHbl OT y3na (B rpagycax) Ans YacTHbIX 3arT. 10,02° 12,02° 10,86°
YrnoBoe paccTosiHme JlyHbl OT y3na (B rpagycax) ans nonyTeHeBbIX 13,42° 15,04° 14,09°

ConHeYHble 3aTMeHus

LleHTpanbHble 3aTMeHMs Npu paccTossHMm JlyHbl OT ueHTpa ConHua 53,84’ 61.51 57.03
YacTHble 3aTMeHMs Npy paccTosiium JlyHbl oT ueHTpa ConHua 84.27 94.57 88.57’
YrnoBoe paccTosiHme JlyHbl OT y3na (B rpagycax) ans LeHTpanbHbIX 10,34° 11,85° 10,98°
YrnoBoe paccTosiHme JlyHbl OT y3na (B rpagycax) ans YacTHbIX 16,34° 18,41° 17,20°

1. To tabnuue Il cpegHux npoxoxaeHuii ConHueM y3noB MyHHOW opbuTbl onpeaenstoTcs aatbl

2. bnu3 aTux AaT onpeaensitoTcsl MOMEHTbI HOBOMYHUIA U MOMHONYHWIA No Tabnuue |

3. lMNpumepHas dasa nyHHbIX 3aTMEHWUIA 1 30HbI BUAVUMOCTY COSTHEYHBIX OMPEeAEnsioT No PUCYHKY 1 1 2.

YeMm panblue ot gatbl npoxoxaeHust ConHueM y3na npoucxoamT cusurns (HOBOMyHUE UNW NOSTHOMYHWE), TEM MeHbLUE dasa 3aTMeHUsI.

4.  YTOYHUTb MOMEHTbI NPoXoXaeHus yana ConHueM 1 MOMEHT CU3UMMKU MOXHO, Hanasa BennyinHbl AC (aHomanus ConHua) n AM

(aHomanus NyHbl) n3 cootBeTcTBYOWMX Tabnuy (I n 1V).
MomeHT npoxoxaeHus y3na ConHuem:
MY = MY(cpeaHuit) —1.89 * sin(AC®)’
YTOYHEHHBIN MOMEHT CU3UTUK:
MH(M)= MH(M)(cpeaHuit) — 0.407 * sin(AN1°) + 0,017 * sin(2*A1°) + 0,173 * sin(AC°®)

! I[J'Iﬂ TEX, KTO CO IIKOJIbI UCIIBITHIBACT HCIPUA3Hb K CUHYCaM, MOSACHCHUSA B Ta6nnue 5.
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Tabnuvua |. Ina onpegeneHus cpegHnx aaT HOBOSYHWUIA 1 NONHONYHWUIA Mo ["puropuaHckomy kaneHaapio

MonpaBka Ha MonpaBka 3a cToneTus (E) Nonpaeka 3a mecsubl
yeTblipéxcoTneTtus (A) (B) Hoeon | MNonHon
-1600 28.95 100 5.34 AHB 29.46 14.69
-1200 19.74 200 10.68 deB 28.00 13.23

-800 10.71 300 16.01 A K SHe(B) | 30.47 15.70

-400 1.57 Monpaska 3a ooee . |@es(B) | 29.00 | 14.23
0 21.96 neaguartuneTtus (C) MapTt 0.00 14.76

400 12.80 20 18.59 Anp 28.06 13.29

800 3.73 40 7.64 Man 27.59 12.82

1200 24.01 60 26.23 WioHb 26.12 11.35

1600 14.84 80 15.28 Uionb 25.65 10.88

2000 5.66 Monpagka 3a rogel 1-19 (D) Asr 24.18 9.41

2400 26.00 1 18.90 11 28.68 CeHT 22.71 7.94

2800 16.81 2 8.26 12 17.06 Okt 22.24 7.47

3200 7.59 3 27.16 13 6.43 Hos 20.78 6.01

3600 27.93 4 15.53 14 25.32 Oek 20.30 5.53

4000 18.71 5 4.90 15 14.69 Bbl4EeCTb

4400 9.48 6 23.79 16 3.06 29.53

4800 0.25 7 13.16 17 21.96 59.06

5200 20.54 8 1.52 18 11.32 88.59

5600 11.29 9 20.42 19 0.69 118.12

6000 2.04 10 9.78

I'Ipasl/lna NoNb30BaHUA:
Ons onpeneneHna gaTtbl cpegHero HoBOJNyHUA UK NOJNTHONYHUA No valropmaHCKomy KaneHgapto:

1.MNpencrtaBnTb roa B BUAE CyMMbl YETLIPEXCOTNETUA, CTONETUI, ABaauaTuneTun, net ot 1 go 19.

2. OTpuuaTenbHble rogbl NpeacTaBUTb B BUAE OTPULATENBHOIO YeTbIPEXCOTNETUSA N NONOXUTENbHbIX
cToneTun, oeaguaTtuneTnuin n T1.4., HanpuUMep:
-563 = -800 + 200 + 20 + 17
3. Cnoxutb nonpaeku Tabnuy A, B, C, D, E. CneayeT pasnuuyaTb siHBapb 1 beBparb NPOCTbIX U
BMCOKOCHbIX (B) net !
4. Ecnn cymma 6onblue 29.53, BbiumtaTh 29.53 nocnegoBaTensbHo. Vickomas aarta 6ygeT gaTow nepeoro
HOBOMYHMS UNK NonHonyHus. Ecnu gaTta meHblle 3, BTOPOK JaTon, BO3MOXHO, ByaeT uncno, 6onbluee Ha
29.53
NcTtnHHas cuaurns (HOBOMyHUE NNW MOSTHOMNYHUE) MOXET OTNU4aThCs OT CpeaHeln Ha BenuunHy ao 14

Yyacos. Ncnoneaysa Tabnuubl 11l 1 1V, MOXHO YTOYHUTE MOMEHT A0 1-2 4acos.

YTOUYHEHHbIA MOMEHT CU3UTUN:

MH(IT)= MH(M)(cpegHun) — 0.407 * sin(AJ1°) + 0,017 * sin(2*AJ1°) + 0,173 * sin(AC°)
oe AJT° - HangeHHasa u3 Tabnuubl IV aHomanusa JlyHel, AC° - n3 Tabn. Il aHomanua ConHua

Mpumepb!:

Onpegenutb gaty nonHonynmnsi B8 | OnpeaenuTtb gaty HoBonyHus | OnpegenuTb AaTy HOBOMYHUS B
utone 2006 roga B mapTe 2006 . mae 585r. po H. 3.

2006 = 2000 + 6 MonpaBku: 585 r. no HO = -584 r (Bucokoc)
MonpaBku 2000 5,66 -584 = -800 + 200 + 16

2000__ 5,66 6 23,79 Monpasku:

6 23,79 mapT, H 0,00 -800 10,71

wonb,l_10,88 cymma 29,45 200 10,68

cymma__ 40,33 —29.53=10,8 CpegHsis naTa HOBOJTYHUSI 16 3,06

To4yHOe Bpemsa HacTynneHus 2006, mapT 29.45 Man,(H) 27,59

nonHonyHus — 11 nionsa 4 4. 2 Cymma 52,04

MWH MO BCEMUPHOMY BPEMEHW. -29.53 = 22,51 magq, no
McTnHHOE nonHonyHne MoxeT rpUropuaHcKoMy KaneHaapio
OTNUYaThbCs OT CpeaHEero Ha Mo tonmaHckomy kKaneHaapro
BEnn4YuHy o 14 yacos. narta 28 mas
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Tabnuua Il. Ina onpegeneHns MOMEHTOB CpeHUX NPOXOXAEHUN

CornHueM y35oB JIYyHHON OpOuThI
MonpaBka Ha MonpaBka 3a ctoneTtusa(B) [Hn Ha 0 uncna
yeTblipéxcotneTtus (A) Mecsues (E)
-1600 281.70 100 217.72 AxB 287.62
-1200 111.73 200 88.83 deB 318.62
-800 288.38 300 306.55 SHe(B) 286.62
-400 118.41 Monpaska 3a A. KysHeuos ®es(B) | 317.62
0 295.07 peaguarunetus (C) 2006 © MapTt 0
400 125.10 20 320.64 Anp 31
800 301.75 40 294.66 Man 61
1200 131.78 60 268.68 UioHb 92
1600 308.44 80 242.70 Uionb 122
2000 138.47 Monpaeka 3a rogel 1-19 (D) ABr 153
2400 315.13 1 328.24 11 142.44 CeHt 184
2800 145.16 2 309.86 12 123.06 Okt 214
3200 321.81 3 291.48 13 104.68 Hos 245
3600 151.84 4 272.10 14 86.30 Oek 275
4000 328.50 5 253.72 15 67.82 BblYeCTb
4400 158.53 6 235.34 16 48.54 346.62
4800 335.18 7 216.96 17 30.16 693.24
5200 165.21 8 197.58 18 11.78 1039.86
5600 341.87 9 179.20 19 340.02 1386.48
6000 171.90 10 160.82

MpaBuna nonb3oBaHUs:
1. MNMpeacTaBuTb rog B BUAE CYMMbl YETLIPEXCOTNETUI, CTONETUN, ABaguaTuneTni, net ot 1 go 19.
OTpuuartenbHble rogbl NPeACTaBUTb B BUAE OTPULIATENBHOMO YEThIPEXCOTNETUS N NONOXUTENBHbIX
cToneTun, gBaguatuneTnin n T1.4., Hanpumep:

-563 =-800 + 200 + 20 + 17
2.Cnoxwntb nonpaekn A, B, C, D
3.Ecnu cymma 6onblue 346.62, BbIYECTb 3TO YMCMO NOCNEeAoBaTeNbHO
4 BblvecTb vncno Ha 0 geHb Mecsiua, bnuxkanwimnm k octatky (E). Cnegyet pasnuyaTb stHBapb U
deBpanb NPOCTbIX Y BUCOKOCHLIX (B) neT.
5.Ecnu octaTok 6onblue 286.62, BO3MOXHbI 2 MOMeEHTa NpoxoxaeHus ConHuem ysrna B 3TOM roay.
Mony4yeHHasa gata — MOMEHT MPOXOXAEHMS BOCXOAALLEro y3rna nyHHon opbutsl ConHuem, ans
COSIHEYHbIX 3aTMeHMI. Hucxogswero yana — aAng NyHHbIX 3aTMeHnin. Bcé — no MpuropnaHckomy
Kanengapto!
MoMeHT NpoxoXaeHus NPOTUBOMONOXHOrO yana = +- 173.31 gH4a

Mpumep. OnpenenuTb cpeaHne MOMeHTbl | [Npumep. MOMeHTbI

npoxoxaeHnst ConHuem y3nos B 262 T. npoxoxaeHuns ConHuem
oo H. 3. yanos B 2006 roay

262r. oo H.D. =-261T. 2006 = 2000 + 6
-261r.=-400 + 100 + 20 + 19 MonpaBku:

MonpaBku 2000 138,47

-400 118.41 6 235,34

100 217,72 cymma 373,81

20 320,64 Bbl4yecTb —346,62 = 27,19
19 340,02 MapT

cymma 996,79 nnm 303,55 Hucxopsawwmn ysen:
BbluTEM 275, nony4um gaty 28,55 27.19+173.31= 200,5
Oekabps. 9710 (-184) 16,5 ceHTAbGPA.

Bblutem 287,62 nonyuum gaty 15,9
aHBaps. To ecTb ConHue ABaxabl B 3ToM | WTak, cpeaHue aatbl

rogy NpoLUsio BOCXOOSALMIA y3en: B npoxoxaeHus ConHuem
Havarne roga (15 aHBaps) u B koHUe (28 y3noB B 2006 rogy — 27.19
aekabps). Hucxogsawwmn ysen: 303,55 — mMapTa n 16.50 ceHTa6psI

173,31= 130,24, vnun (-122)
8.24 niona. Bonuan atux gat BO3MOXHbI
B 3TOM roJly 3aTMeHus
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Ta6bnuua lll. Ana onpegeneHus cpeaHent aHomanuu ConHua Ha nobyto gaty no [MpuropraHckomMy kaneHaapro

MonpaBka Ha MonpaBka 3a cToneTus (E) Nonpaeka 3a mecsubl
yeTblpéxcoTtneTuns (A) (B) |
-1600 116.0 100 -1.9 AxB 301.8
-1200 109.2 200 -3.9 deB 3324

-800 102.5 300 -5.8 A K 5He(B) 300.9
-400 95.7 Monpaska 3a ' 28’826@“03 ®eg(B) 331.4

0 89.0 neaguartuneTtus (C) MapTt 0.00
400 82.2 20 -0.2 Anp 30.5
800 75.4 40 -0.4 Man 60.1
1200 68.7 60 -0.6 NioHb 90.7
1600 61.9 80 -0.8 Uionb 120.2
2000 55.2 Monpaska 3a rogel 1-19 (D) Asr 150.8
2400 48.4 1 -0.2 11 -0.9 CeHt 181.4
2800 41.7 2 -0.5 12 -0.1 Okt 210.9
3200 34.9 3 -0.8 13 -0.4 Hos 2415
3600 28.1 4 0 14 -0.6 Oek 271.0
4000 21.4 5 -0.3 15 -0.9 lMonpaBka 3a oeHb Mecaua
4400 14.6 6 -0.5 16 -0.2 Monp= D * 0.985; roe
4800 7.9 7 -0.8 17 -04 D — Homep aHs
5200 1.1 8 -0.1 18 -0.7 (c ApobHon YacTbio)
5600 354.4 9 -0.3 19 -1.0 BbiuecTb 360°, 720°,
6000 347.6 10 -0.6 1080°, 1440°

lMpaBuna nonb3oBaHuWs:
CpeldHsas aHomarnusi CornHuya (AC) — cpedHee paccmosiHue ConHya om nepueenus. Oma genudyuHa
rnomoxem ymo4yHums damy npoxoxdeHusi ConHuyem y3r108 fiyHHol opbumsi u MOMEHm cu3duauu
(HOBOMYHUS UNU MOSHOYHUSI).
[ns onpegeneHna cpegHen aHomanuu ConHua:
1.MNpeacTaBnTb roa B BUAE CyMMbl YETLIPEXCOTNETUI, CTONETUI, ABaauaTuneTmn, net ot 1 4o 19

2. OTpuuaTenbHble roabl NPeAcTaBUTb B BUAE OTPULATENBHOIO YeThIPEXCOTNETUS U NONOXUTENbHbIX
cToneTun, geaguatuneTuin n T1.4., Hanpumep: -563 = -800 + 200 + 20 + 17

3. Cnoxutb nonpasku Tabnuy, A, B, C, D, E, n nonpasky 3a AeHb MecsLa
4. Ecnn cymma 6onblue 360°, BbIMECTb 3TO YACIIO NOCNegoBaTeNbHO

Ecnu nsBecteH cpeaHuii MOMEHT npoxoxaeHnst ConHuem yana n Ha 3ToT MOMeHT HangeHa AC,
TO UCTUHHBIA MOMEHT npoxoxaeHusa ConHuem yana oygerT:
MY = MY(cpegnuin) —1.89 * sin(AC°)

Mpumep. CpeaHuii MOMeHT npoxoxaeHns ConHuem
yana B 2006 rogy — 27.19 mapTa. YTOYHUTb 3TOT
MOMEHT

Haxogum AC no tabnuue:

2000 55.22

6 -0,5

mapt 0,00

27,19 * 0,985 = 26,78

cymma 81.5°

MowmeHT Y3na (MCTUHHBIN) = mapT 27.19-1.89*sin(81.5°)
= 25.32 mapTa
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Tabnuua IV. ina onpegeneHus cpeaHent aHomanuu JlyHel Ha nobyto aaTy no puropMaHckomy KaneHaapro

MonpaBka Ha MonpaBka 3a cToneTus (E) Nonpaeka 3a mecsubl
yeTblpéxcoTtneTus (A) (B) |
-1600 224.7 100 185.8 AHB 309.1
-1200 258.6 200 11.6 deB 354.2

-800 292.8 300 197.3 A K 5He(B) 296.1
-400 327.2 MNonpaska 3a ' 25’8%6@”03 ®es(B) 341.1
0 1.9 neaguartuneTus (C) MapTt 0.0
400 37.8 20 39.8 Anp 45.0
800 72.0 40 79.5 Man 77.0
1200 107.5 60 119.3 UioHb 122.0
1600 143.1 80 159.1 Wionb 153.9
2000 179.3 Monpaska 3a rogel 1-19 (D) Asr 198.9
2400 215.5 1 88.7 11 282.1 CeHrt 243.9
2800 252.3 2 177.4 12 23.8 Okt 275.9
3200 289.2 3 266.2 13 112.6 Hos 320.9
3600 326.4 4 7.9 14 201.3 Oek 352.9
4000 41 5 96.7 15 290.0 MonpaBka 3a geHb
Mecsua
4400 42.0 6 185.4 16 31.8 Monp=D * 13,065; rae
4800 80.2 7 2741 17 120.5 D — Homep aHs
5200 118.8 8 15.9 18 209.2 (c ApoBHOWM YacTbio)
5600 157.7 9 104.6 19 298.0 BbluecTtb 360°, 720°,
6000 197.1 10 193.3 1080°, 1440°
lMpaBmna nonb3oBaHuWs:

CpeldHss aHomarnus flyHbl (AJl) — cpedHee paccmosiHue JlyHbl om riepuzenus. 3ma eenuyuHa

IOMOXem ymoYyHUMb MOMEHM CU3uauu (HOBOJTyHUS UMU MOJSIHOTYHUS).

[ns onpepenexus cpeaHen aHomanum JyHbl:

1.MNpeacraBnTb roa B BUAE CyMMbl YETLIPEXCOTNETUI, CTONETUI, ABaauaTuneTmn, net ot 1 go 19

2. OTpuuaTenbHble roabl NPeACcTaBUTb B BUAE OTPULATENBHOIO YeThIPEXCOTNETUS U NONOXUTENbHbIX

cToneTun, geaguatuneTnin n T1.4., Hanpumep: -563 = -800 + 200 + 20 + 17

3. Cnoxutb nonpaeku Tabnuy, A, B, C, D, E, n nonpasky 3a AeHb MecsLa

4. Ecnn cymma 6onblue 360°, BbIMECTb 3TO YACIIO NOCneoBaTeribHO

YTOUYHEHHLIA MOMEHT CU3UTUN:

MH(IMT)= MH(IM)(cpegHun) — 0.407 * sin(AJ1°) + 0,017 * sin(2*AJ1°) + 0,173 * sin(AC°)

Mpumep. CpeaHsa gaTta HoBonyHusa B mapTe 2006 — 29.45
YTOo4HMM 3TOT MOMeHT. 2006 = 2000 + 6
Haxoanm aHomanuio ConHua (AC) n aHomanuio JlyHel (All) Ha 3TOT MOMEHT

AC AJl

2000 55,2 179,3

6 -0,5 185,14

MapT 0,00 0,00

29.45 *0.985=29,01 * 13,065=384,8
CymMMa 83,7° 749,5

BeluecTb 720=29.45

YTOUHEHHbIN MOMeHT: 29.45 — 0.407 * sin(29,5°) + 0,017 * sin(2*29,5°) + 0,173 * sin(83,7°)=

=29.45 - 0.014 = 29,44 mapta unu 29 mapta 10,6 yaca no BCEMUPHOMY BpeMeHU. TOo4YHbIe
pacyéTbl gatT 11 yacoB 16 MUHYT.
Mockonbky ConHue NpoxoanT BocxoasLmin ysen 25.32 mapta (cM. npumep k Tabnuue ), n pasHocTb
cocTaBuT 29.44 — 25.32 = 4.1 gHA, TO COrMacHO PUCYHKY 2 NPOM30ONAET LieHTparnbHOe 3aTMeHNe B CEBEPHOM
nonywapuu 3emnm
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PucyHok 1.
PEEXDH{,.EI,EHME MEXDY MOMERTOM NONHOMYHIA, MOMEHTOM NDOXOHOEHIAA CDJ’IHLLEM W3na
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Tabnuua 5.KpaTkme cBegeHnst o CMHyce.
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Mcnonb3oBaHune Tabnuu npegnonaraeT BbIYUCIIEHUS C UCMOMb30BaHUEM (DYHKLMU CUHYC (Sin).

[ns uenen gaHHbIX Tabnuuy BbiCOKas TOYHOCTb HeobsI3aTemnbHa, a BbIYMCNUTD CUHYC MOXHO 6e3 BCAKMX

KanbKyndaTOpOB.

HanomHum:

sin

sin

CHHYC - IIDOERITHA & QHHIYTHOTO

-1

Tabimala cHEYCOR

DTHESKA HA BEPTHEATEHYE) 0CL

O SHAUEHHE o

ooo 180 0,0 120 3&0

& 1741 +0,1 —-|186 354

" 12 168 +0,2 —-|15z 348

YDaR SHAUEHHE Yrmnm
noo®1g0°| + 0,00 - |180° 360
10 170 + 0,17 -~ 120 350
Z0 1a&0 + 0,34 - Z0o 340
20 150 + 0,50 - 210 330
40 140 + 0,64 - 220 3Z0
a0 130 + 0,77 - 230 3210
a0 120 + 0,87 - Z40 200
70 110 + 0,94 - 250 220
B0 100 + 0,98 - 2a0 280
20 + 1,00 - 270

17 163 | +0,3 -|197 343
24 156|+0,4 -|z04 336
30 150|+0,5 -|zio 330
37 143|+0,6 -|z217 323
44 136|+0,7 -|224 316
53 1z27|+0,8 -|z33 307
64 116|+0,9 -|z44 296
7z 108|+0,95-|z252 zZ88
90 90| +1,00-|270

Anekcandp Kysneyoe, HuxHuli Tacun
kuznezowaw@yandex.ru
(cneyuanvno 0ns gcypruana «Heboceo0»)
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Pacckasbl o
co3Be3ausx

Bbonbwasa Meanseauua,
Manas Measeguua...

B monmaBnsionieM OOJBIIMHCTBE CIIy4aeB, 3TO —
TEepBbIe CO3BE3/Us, O CYLIECTBOBAHUU KOTOPBIX MBI
y3HaeM emie B JeTCTBE. BcrmoMHUTE, Kak 3TO OBUIO y
Bac? Bo3M0XHO, KTO-TO U3 CTapIlKX MOKa3al BaM HX Ha
HeOe? A MOXET, BBl CaMH Y3HAJIH O 3BE3THBIX
Mengenunax wu3... MmynsTguabma? [a-ma! Ilomuute
YMmky — Oenoro meapexxonka (puc. 1)? Bemp 3a ero
MPUKITIOYCHUSIMA € BBICOTBI  TOJSIPHOTO  HeOa
HaOIrOHAIOT UIMEHHO OHH!

YMKa — 10HbIl «acmpoOHOM» U3 Myribmauiibma

Hy, a BpIpactas u3 MynabT(QHIEMOB, ITOYTH BCE MBI
y4UMCS HaXOAWThb CEMHU3BE3IHBbIM KoBUI bombiioi
Menseauupl. B cpennux mmpotax Poccun on Hukorga
HE 3axoguT 3a ropu3oHT. [lo3gHel oceHbl0O U 10
CepelIMHBI 3MMBI IO BEYEpPaM €ro MOXKHO HAWTH
JIOBOJILHO HH3KO B CEBEPHOW dacTh Heba, MOTOM OH
HAa4YWHAeT MOJHWMAThCI K BOCTOKY, M B ampere-mae
BHJCH BBHICOKO HAaJl TOJOBOM, a JIETOM — CKJIOHSETCS K
3anagy... Muorue 3HatoT W IlonsipHyro 3Be3my —
caMylo SIpKyl0 B KoBiuMke Mamoii Mensenuisl, JIeTKO
HaxoauMasi ¢ TIOMOIbI0 KoBIIa bombimoi (cMm. puc.2).
Ot «oburarenn» 3BE3OHOr0 Heba  3HAKOMBI JaKe
OYCHb JJAJICKUM OT aCTPOHOMHUH JIFOJISIM.

[IprunHa Takol MOMYISPHOCTH — MPEXKAE BCETO B
YVHUKaJTBHOM ITOJIOXKCHUHU, KOTOpPOE 3aHMMacT Ha Hebe
Ionspuas 3Be3ma. BenencTBue CyTOYHOTO BpaiieHHS
3eMiIM BOKDPYT CBOEW OCH, HaM KaXETCs, YTO 3BE3JIBI,
Jlyna, Comame u BooOme Bcs HebecHas cdepa
BpamiaeTcs BOKPYT IBYX BooOpaxkaembix Touek. OmHa
W3 HUX BHUJHA TOJEKO B CeBEepHOM TOIyIIapuu 3eMIIH,
npyras — B KOxHOM. DTH TOYKHM TIONYyYWJIM Ha3BaHUE
romocoB Mupa. 1 Bot Bozne CeBepHOTO MOM0ca Mupa U
MMOCYACTIIMBIIIOCH OKaszaThes Ilomsaproit 3Be3ne. Ckaxy
cpasy: 3Ta ee poib — BpeMecHHas. Eme Bo BpemeHa
Xpucra, 1a ¥ BO BpeMs MpaBICHUS KHs3s Bragumupa,
MBI HE UMEITH TaKOTO HaJIe)KHOTO opucHTUpa. He Oymem
HWMETh €r0 U CIIe Yepe3 ThICIUY JICT.

I[lprumHa — B HENPEPHIBHOM JBWXKCHUU OCH
BpalllcHUs  3eMJIM, BBI3BAHHOM  CHJIAMH  JIYHHO-
COJTHEYHOTO MIPUTSKECHUS. [o-nayanomy OHO

Ha3bpIBaeTCsl mpereccueil. [[pyrumu cioBamu, 3eMHBIE
reorpaduyueckue moJroca (a BMecTe ¢ HUMH 1 TIOJTIoca

S

Tapg Fal

- E-r.uewudw (drraed)

Kapma cosee3dul bonbwas Medseduya u Manasi Medseduua
lMokasaH criocob ombickaHusi NonspHoU 368e30bI

/.%w\k{

MHpa — WX <«IpOEKIMM» Ha HeOecHOW cdepe)
ONMCHIBAIOT B MPOCTPAHCTBE CJOXHYIO  KPHBYIO,
MOXO0XKYI0O Ha CIUpallb, B pE3yJbTaTe YEro B pPOJIH
[NonsipHO#t OKa3pIBalOTCSL pasHble 3Be3abl (puc. 3).
bmwxaiimeit k momocy mnpexzae Obira Oera Manoi
Mengenuubr (Koxab), a B Oymymem CTaHyT TamMma H
anba Lledes. Ho He Bce M3 HHUX OKaXyTcs Tak JKe
Oommsko k momocy. [loxkanmyd, 3a TocienHee BpeMst
kpome [lonsapHo#, ynqauHO MCHOJHSI 3Ty POJb TOJBKO
Ty6an (anbda Jpakona).

& w5y .
Macumi .{ / & a0

/—/peueCCUOHHOG cMeweHue mo4yku CGSGPHOZO noJsiroca mupa

Cama e [onspHas kak pa3 B HallM JHUA HAXOJUTCS
Ha HauUMEHBUIEM pAacCTOSHHM OT moitoca. llpaBna,
HEeOOJBIIYI0 OKPY)XKHOCTh BOKPYT HETro OHa BCE JKE
OTIMCHIBACT, ¥ NPU TOYHBIX M3MEpEHHSX (B reorpadum,
TeoNe3NH, Ja W B NPAKTUKE PSAOBBIX JIOOUTETCH
ACTPOHOMHHU — TSI TOYHOW KOPPEKIMH OCH TEJIECKOIIa)
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— 93TO MPUXOIWUTCS YIUTHIBaTh. HO IpU OpHEHTHPOBKE
Ha MECTHOCTH 3TO PACCTOSHHE MPEHEOPESIKUMO MAJIO.
Jis Typucta, OXOTHUKA W JIFOOOTO, KTO HYXKIAaeTcs B
BEPHOM  HAIPaBJICHUH MyTH, TCPICHIUKYIIP,
omymieHHbIH OT [1ospHOM 3BE3/IbI K TOPH30HTY, YKAXKET
Ha TOUYKY ceBepa.

A Temneph naBalTe paCCMOTPUM ITH CO3Be3Hs Ooee
noapo6Ho. [ Havama — BepHeMcs K KoBITy bombrmoi
Menseauiipl.

HecomuenHo, 3TO0 omHa W3 TEPBBIX TPYIH 3BE3N,
KOTOpBIE YEJIOBEK BBIICTHI CPEeON OCTaNbHBIX. Ero
3HAIOT OOJILIITMHCTBO HAPOJIOB 3eMITH.

Hepenko nmpuxomuTcs CIbINIaTh, a MOPOI M YUTATH,
omuOoYHOEe MHeEHHe, 4Tto bombiras MexaBenuna He
BuaHa u3 lOxnoro momymapus 3emin. Ha camom xe
nene 510 BepHo st IlonmspHOlt 3Be3dbl, KOTOpas
CKpBIBaeTCA W3 BHUIY Ha dKkBaTtope. OcTallbHbIe 3BE3]IBI
Mamoit Mensenumpl u3-3a X ciaaboro OJecka yxke
TPYAHO PAa3IHYNTh B SKBATOPHAIBHON 30HE, XOTA OHH
emie IMOJHUMAIOTCA Haa ropu3oHToM. KoBmr ke
Bonpmiot MenBeauupl BUIEH OTTyHa, a Takke U3
I0KHOM TPOMHMYECKOM 30HBI, Hemnoxo. Bocxoms wu
3axX0/s HaJ TOYKOH ceBepa, OH MOJHIMAETCS HEBBICOKO
¥ BBIDJBIINT ONPOKUHYTHIM. [lepBast ero 3Be3na (aibda,
JlyOxe) CTaHOBHTCS HEBOCXOASMmIeH yumb Ha 30-M
rpagyce FOKHOW mmmpoTel.. Takum oOpasom, u3
HACCNICHHBIX JIFOJBMH MECT BHE 30HBI  IIOJIHOW
BuauMoctd  Kosma — TONBKO FOXKHBIC YaCTH
Bbpasunuu, Aprentuns! u Yunu, Ypyrsait, yacts IOAP u
Jlecoro, ror ABctpanmuu, Tacmanus u Hoast 3emanmust.
N eme — apxumenaru 10HbIX Mopel. JKurensiMm Bcert
OCTaNbHOW dYacTH CYIIH JTH CEMb 3BE3I XOPOIIO
H3BECTHEI.

e & loaihede, ¥

TR ¢
lesenus

Her w4ucna wHaponueiM Ha3BaHusiM  bombiioi
MenBenunbel. HaBepHOe, BBl CIBIIIATH Takue ee
Ha3BaHusl, kak Jlock, [lnyr, KonecHuua, u KoHeuHO ke,
KoBir — MHOTHE HapOBI aBaIH €if 3TO UMsI, 3a9aCTYIO
He 3Hag Huuero apyr o gapyre. Jloce, OneHp wuiu
Konecunma (Tenera, IToBo3ka, Apb6a) — Toxke YacTbie
o6pa3bl. CXOICTBO C HUMH MOXKHO yrajath B (urype
CO3BE3 1IN

MHOTO CIIOpOB W JIOTAJIOK BBI3BIBACT W Ha3BaHWE
Mensenuna, win Measeap — TakXKe OJHO U3 CaMbIX

pacnpoctpaHeHHBIX. OHO BCTpedaeTcs Ha OIPOMHOM
TEPPUTOPUH, Y HAPOJIOB, MAJO CBA3aHHBIX MEXKIy COOOM
— Y I'PEKOB, Y CJaBSH U JaXe Y CEBEPOAMECPUKAHCKHUX
uHneines Ho TpaaWIIMOHHO CYUTACTCS, YTO CO3BE3/IUE
COBCEM HE MOX0Xe Ha MeaBels! DToMy COCOOCTBYET
TPaIUIMOHHOE U300paXKeHUE ee (PUTyphl Ha CTAPUHHBIX
3BE3HBIX KapTax — C UIHHHBIM XBOCTOM, KOTOPOTO
HET Yy peaJbHBIX MeaBeaci (puc. 4).

CymiecTByeT OYeHb  HMHTEpECHass TEopHs O
MIPOMCXOXICHIH 3TOTO Ha3BaHU. COTIacHO €,
pasrajika Kpoercsi B cOOCTBEHHOM JBWXeHHU 3Be3a. 00
3TOM TOBOpHWTCA, Harpumep, B kaure 0. A. Kaprenko
«Ha3Banmst 3Be3mHoro HebGa» (M., Hayka, 1981 r1.)
CornacHo stoit Teopun, 100 000 ner Hazan 3Be3NbI
Bompimoid  Mensenuusl  oOpasoBeIBaM  QUTYPY,
MOXO’KYIO Ha Mmensens (puc. 5)!

7 o2

B &

BoamoxHo, 100000 nem Hazad modu 8 b. Medseduue
OelicmeumeribHO gudenu medsedsi

durypa 3Beps Obuia 0Opa3zoBaHa IMIECTHIO 3BE3JTaMHU
HeiHemHero Kosmra, a cenmpMmasi, benerHam (dta) —
HaxXxoAWjiach B OTHAJCHWH 3BEpPh Kak Obl «3aaupai
MOpAY», TTISAS KyJa-To BBepX. «B3rism» ero maman xak
pa3 Ha benernami,, KoTOpas BIIOJHE MOTJIa COWTH 3a
JeTeHpIma... MoxkeT ObITh, MOTOMY MenBeauma —
nMeHHO MenBenuiia, a He Mensean? Ecim 3Ta goranka
BepHa — 3Hauut, 100 000 net Ha3ax nrogu yxe yMenu
pasroBapuBaTh, B UX S3BIKE YyXKE OBLIO CJIOBO,
o0o3Havaromee MeaBeas. A 3TOT (akT MOXKET MHOTOE
3HAYUTh JUIA IIOHHMAHHS  HCTOPHH YEIIOBEUCCKOTO
oOrmiecTBa.

Ho xouy 3aMeTHTh, YTO B 3TOM NPEAIIOIOKCHUN
MHOTO cyOBeKTHBHOTO. Hampumep, ecTs coBpeMeHHas
uHTeprperanus  ¢urypel  bombmoit  MeaBeauiibl,
caenanHas I'. Peem. OH Tak coequnmn ¢purypy Kosmra u
cimabple 3Be3[Bl CO3BE3AMSA, YTO CXOJCTBO C MEIBEIEM
BRINJIAIJIUT YK€ HECOMHEHHBIM. «XBocT» ee y Pes cran
rosioBo#i (puc.6a u 6b)!

A KpoMe TOro, HJajJeKo HE Ka)XIOMY IOHITHO, YTO
MOXeT OBITh 00IIEro y (GUrypsl 3TOro CO3BE3IHs C TEM
ke JloceM, a Takke C KOHEM, OCIIOM, BOJIOM, COOAKO,
KabaHOM, 0EreMOTOM, aHTHIIOIOW, TOPHOCTAEM, OPJIOM,
U Jake ¢ KUTOM M aKyjou! A Beab cpemu HapoIHBIX
Ha3BaHui boapmoi Menseauisl eCTh U Takue!

Haponnas ¢anrazus nmepeHocnia Ha HeOO TPEeIMETHI
NpPUBBIYHBIE W 3HAaKOMbIe — OOBIYHO H3 oOmxona
3eMJIe/leNnblia, OXOTHHKA, CKOTOBOJA... A TIOTOM, MHOTO
Mo3Xe, TOABISUIACH  MH(BI, OOBICHSIIONUE  OTH
Ha3BaHus. Camblii m3BecTHBRIW MH] o bBonpmoit
MenBeauue mnpumen K HaM M3 JApeBHEH Oiajbl.
Cormacho  emy, 310 — HuMmbpa Kammicro,
BO3IIOOJICHHAs 3¢BCa, MPEBpAICHHAS B MEIBEIMILYy €ro
peBHUBOI xeHo ['epoii.
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[lo moBomy Mamoit Mensenuusl MupB MeHee
KOHKpETHBI. JINYHO MHE NPUXOAUIOCH YUTaTh, UTO 3TO
— cuyxkaHka Kammicro, HO, ckopee BCero 3To
«IPUTSHYTO 32 yumm». HecomHeHHO, co3Be3ane 00s13aHO
CBOMM Ha3BaHHEM IIPEXKJE BCETO CXOJCTBOM (OPMEI C
Bonemoit Measenunei.

MNo-crapomy

Uro »xe emie HHTEPECHOro TasT B cebe OTH

cozee3gua?  Ilpexxpe Bcero, 3HAMEHUTYIO 3BE3JHYIO
napy — Mumnap u Anpkop. C qpeBHHX BPEMEH 110 3THM
3Be37aM IIPOBEPSsUIM OCTPOTY 4YEIOBEYECKOro IJIa3a.
Munap — cpeaHss 3Be3fa B pydyke KoBIIa bombioi
Mengemuupl. YenoBek ¢ XOpOIIMM 3PEHHEM JIETKO
Pa3NuYUT PSIOM C HUM CIa0yro 3BE3J0YKY — AJIBKOD.
Apabs1 Ha3bIBasM nx KoHem u Beagnukowm. ..

OtH 3Be3[pl 00pa3yloT NBOHHYIO cHUCTEMY. AJBKOP
oOpamaercss BOKpyr Mumapa, mpaBaa, OpOWTaIBHBIN
TIEpUOA €ro HAcTOJNbKO BEJNWK, 4YTO 3@ BCIO

MHOTOBEKOBYIO HCTOPHIO HAOJIIOJCHUI, CMCIICHUC HE
CTajI0 3aMETHEIM. . .

Mutiap, kak 1 Bce 3Be3bl KoBIla, 3a HCKIIIOYCHUEM
yyTb Ooyiee TyckJIOH nenbThl (Merpen), nexamei y
OCHOBAHUS «PYYKH» — 3BE3lla BTOPOI BEIUYHMHBI.
Anpkop wMeeT msTyr0 BenuuuHy. (Hamomuro, dto
TOHATHE «3BE3Has BEINYHNHA» HE UMEET OTHOIICHUS K
HCTHHHBIM pa3MepaM 3Be3l, W SBISCTCA COUHUIICH
u3MepeHusi ux Onecka). B 1enom, OHM HHUYEM HE
BBIJENSIOTCS Ha Hebe, €ciM He CYUTaTh CBOETO
a¢¢exTHOTO cocencTBa. Ho HEBOOpPYKCHHBIH Tia3 HE
BUIWUT YIOWBHUTEIBHBIX OCOOCHHOCTEH ATHX IBYX 3BE3J.
Bnpouewm, aByx mu?

B teneckon Mumap pasnensiercs Ha JBE 3BE3[bI,
MONYyYMBIINX 0003HaueHue Mwumap A u Mumap B. C
MMOMOIIBIO0 CIEKTPAIFHOTO aHANIN3a YAAIOCh BBHISCHUTD,
yT0 00a KOMIIOHEHTa JTOW JBOHHOM 3BE3[LI CaMH
SIBIISIFOTCSI KpaTHBIMU 3Be3iaMu! Mumap A — nBoiiHas,
a Mumap B — cocrout u3 Tpex 3Be3x! OnHako oHH yke
HEJOCTYITHBI HUKaKOW OIITHKE. . .

Takum obpa3om, mepex HaMu — cucTeMa U3 6 3Be3n!
6 COJHII, CBI3aHHBIX MEXAY OO0 CHIIaMH TATOTCHHS. ..

B cos3esnun bonbmoir MeaBenunpl elme HeMalo
WHTEPECHBIX  O0BEKTOB. [amakTWKW, TEpEMCHHBIC
3BE€3/lbl, 3HAMEHHWTas IUIaHeTapHash TyMaHHOCTH M97
(«CoBay), 3HAKOMAast MHOTUM o CHHUMEKaM
Kocmuueckoro teneckoma uM. Xa06ma... Bce onHm
JOCTaTOYHO CNaObl, HO MOTYT OBITh HaWJICHB B

JMIOOUTENBCKUE  TENECKOIBL., MpaBma, i1 M97
WHCTPYMEHT JOJDKeH HMMETh OOJBLIONH  JuaMmeTp
O0OBEKTHBA.

OcHoBHAas JIOCTOIIPUMEYATENBHOCTh Manoi

Mensequusl — Bce Ta ke llomspnas 3Bezga. Kpome
BCETO BBIIIETIEPEUNCICHHOTO, O HEHl MOXXHO CKa3arts,
YTO OHAa TOXKE€ OTHOCHUTCA K YHCIy [BOWHBIX 3BE3[,
paszpensembix B Teneckorn. Kpome toro, [lomspras —
nepemMeHHas 3Be3fa. OHa OTHOCHTCS K Kiaccy nedeun,
Ha3BaHHBIX Tak 1Mo MMeHM 3Be3nasl JlenbTsl Lledes —
TUIMUYHON WX IpeAcTaBUTEIbHULBEL. C peryasipHOCTBHIO
MasTHHUKa  Ta30Bble  aTMoc(epsl  3THX  3BE3N
pacuMpsIOTCSl M CKMMAIOTCS, BBI3bIBas HM3MEHEHHE
6necka. KoneGanust Oinecka IlomspHoli He CTOMb
3ameTHBI, Kak y Jenster Lledes, HO uyTkme mpuOoOpsI
peryysipHo GUKCUPYIOT HX...

Ha »ToM s 3aBepmaio kpaTtkuii 0030p 3THX JABYX
co3Besaui. Xody JHMIIb 3aMETHTh, YTO MHOIO
JIOTIOJTHUTEJIBHBIX nogpoOHOCTEH 0
JOCTOIIPHUMEYATEIBHOCTSIX ~ 3BE3JHOTO Heba MOXKHO
HallTh B Hay4yHO-NOMyJIsApHOH nuTeparype. Mmure,
YHUTaliTe — W HE YIMyCKalTe BO3MOXXHOCTH YBUJIETH TO,
0 YeM YHUTaJi, CBOUMH Ti1a3amu!

Upuna lNo3dHskoea, 2. Ps3aHb
Jlobumenb  acmpoHomuu, 4yneH  Pocculickoeo  coro3a
pogheccuoHarbHbIX J1UMepamopos

(ciertmansHO 171t KypHaa «HebocBom»)
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CerogHA B JaHHOW pyoOpuke Mbl MO3HAKOMUM
Bac c¢ <¢otorpacdmammn [nakcuHa AHTOHa

( A4 OT
TPOHOMUW

BacunbeBnya - nwobuTenss acTpoHOMUM U3
ropona HoBokysHeuka (kny6 Astronovo).
Cubupckun nwooburtensb acTpoHOMuUu

3aHMMaeTCcs acTPOHOMMEW HECKONbKO neT, U
poobunca B actpodoTtorpachmm  Hennoxux
pe3ynbTatoB, O 4YeM MOXHO CyAUTb MO €ero
CHUMKaM pas3finvHbIX HE6ECHbIX 0O HLEKTOB.

Inesiapt - 25.07.2006 (03:14 - mectHOe) SkyWatcher 707EQ1
+Simple Type, Canon A95, oxymsip 25Mm, is0400, t=10 cexynz.

Comueunoe 3atmenne 29.03.2006 — monnast ¢asa (19:45 - mectHOE)
SkyWatcher707EQ1+Simple Type, Canon A95, is0200, t=1/25 cek.

20 centa6pst 2003roaa B 15:56 GMT. CamonensHblii 125mMm/970Mm
Teneckon-peduekrop "Hetotona". 10mm okynsp + 2x JIb u
opamxkeBblil cBetopuibTp OC-23. Buneokamepa Panasonic RX-6
(VHS-C). 3ym nipu cbéMke 4x. Onmdposka Ha Pinnacle Studio
DC10+. Cnoxenue 170 kanpoB u3 ¢parmenta B 946 xaapoB B
nporpamme RegiStax 2.

Jlyna B daze nocnenneii verseptr - 19.07.2006 (03:10 - MmecTHOE)
SkyWatcher 707EQ1+Simple Type, Canon A95, 150200, t=1/60 cek. Benpimika «puanyma» 2006-05-22 (0:01:59 - mectHOE)
Iridium 31 (-6.0m) - 200iso, t=15cex.
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AHOpoMEDE!

0630p mecsua.

B despane Comnre nmxercs mo co3sesanto Kosepora,
16 ¢eBpans mepexonms B co3Be3gue Bogones wu
ocTaBasich B HEM 10 KOHIIa Mecsma. LleHTpambHOE
CBETHJIO IIOCTEIICHHO IIOJHUMAETCS MO SKIHITHKE K
ceBepy: JIHU CTaHOBSITCA JUIMHHEE, a HOUM — Kopode. Ha
mmpore MockBel —momyneHHas — Beicota  CormHima
JIOCTUTAET K KOHIYy 3UMBI 26 rpaxycoB. TeMm He MeHee,
BPEMEHU T HAOOICHUI 3BE3THOTO HeOa M HEOCCHBIX
SIBIICHAN BIOJHE JOCTaTo4HO. Jlonrora OHS K KOHILY
Mecsia coctaBuT 10,5 4yacoB, MO3TOMY B PacIOpsKCHIH
JMFOOUTENeH aCTPOHOMHUU OCTaeTcs OoJiee MOMYCyTOK. B
HayajJe Mecslla CyMEpEedHBIH CerMEeHT BedepHero Heba
MPUBJICKACT BHUMAHHWE IBYMs SPKAMH CBETHIAMH B
co3Be3nuu Bopones. Spkas Bewnepa (-3,7m) u meHee
apkuii Mepkypuit (-1,0m _ -0,5m) B TedeHme mepBoi
JleKapl Mecsna OyIyT HaXOMUThCS Ha PacCTOSTHUH 6 — 7
rpaxycoB Apyr OT apyra, a 7 deBpans Mepkypuit
JOCTUTHET BOCTOYHOH (BeuepHeit) smonramum (18,2
rpagycoB). Bo Bropoil momoBHHE Mecsla camas
omu3kas k CoJHIly IUIaHeTa CKPOCTCs B JIydax BedepHEH
3apu, a Benepa eme monro OyneTr ykpamaTh Be4epHEe
HeOO, Tmepexoxs K KOHI[y Mecsilla B CEBEpHOE
monytrapue Heba. 19 ¢eBpans okono BeuepHeii 3Be3 b
npoiineT pactymas Jlyna B ¢asze 0,06, u 3TOT Beuep
OyZeTr camMbIM BOCXUTHTEIBHBIM IO KpacoTe B (eBpaie
mecse. Eme omHO coOBITHE «W3 JKH3HW» BeHepbl
npomszonaeT 7 geBpans. B 3TOT 1eHb OHA CONU3UTCS 10
40 yrmoBeIXx MHUHYT ¢ YpaHoMm. IlomyHouHoe HeOO
CepeMHBl MecsAlla XapakTepHO co3Be3mueM JIpBa
BBICOKO B FOKHOM yacTu HeOa. B 8,5 rpamycax k 3amany
OT TJTaBHOW 3BE31bI CO3BE3AMs BCIO HOUB BUeH CaTypH,
KoTopeld 10 eBpainst BCTYMUT B HPOTUBOCTOSIHUE C
Comaniem, u Oymer camoil HaOmrOmaeMol IIaHETON
Mecsina. OpUOH - caMoe KpacHBOE CO3BE3AUE 3MMHET0
Heba -HaXOJUTCS B IOT0-3aIalHON YacTH Heba, KoTopas
B (heBpayie SBISAETCS COOpAaHUEM CaMBIX SPKUX 3BE3].
Jleree Opwmona Bugen bombmmoi Ilec ¢ Cupuycom (-
1,47m). Beime camoil sipkoi 3Be3Abl PaCIOJIOKUINCH
co3e3nusi Emunopora, Manoro Ilca u Paka. Brime
Opuona BumHBI bim3Henpl n Bo3uwuwnii, a mpaBee —
Temer; co 3Be3aHbIM ckormieHueMm [lmesaer (M45). B
CEBEPHOW YacTH Heba y TOPH30HTA CUseT 3Be3na Bera u3
co3Be3nusi Jlupel, a bonbmas MeaBeauia noaHsiach
MMOYTH B 3CHUT. MEXIy 3THMHU IBYMS PaCHOJIOKHINCH
OKOJIOMIOJSIpHBIE ~ co3Be3nus: Mamas  Mensenuna,
Hedeii, Kaccuomnes, [Ipaxon u XXupad. Bera ne 3axoqur
B CPEIHUX IMIHPOTAaX 3a TOPH3OHT M BCETAAa HAXOIUTCS

HanpotuB CHpuyca, MOdTOMYy eciau Bvl cMoTpuTe Ha
Cupuyc, 1O c3agu Bcerja OyIeT HaXOIUThCS anbdha
JIuper. Cozsesnus Ilepcest 1 AHApPOMENBI CKIIOHSIOTCS K
ceBepo-3aIalHoMy ropHu3oHTy. M3 nmepeMeHHbIX 3Be3] 2
(deBpans  JOCTUTHET MaKCHMyMa Oliecka  camas
W3BECTHAas W3MEHsIomas Ojeck 3Be3na Mwupa u3
co3pe3nusi Kwura. VYTpennee He0O, Takke Kak H
BEUEpHEe, NPUMEYaTeIbHO IBYyMs IUIAHETaMH. JTO -
Mapc wu IOmutep, KOoTOpele pa3AeieHBl YIIOBBIM
paccrostauem 30 rpagycoB B Hadaie mecana, U 40 — B
KoHIe. Mapc nBmkercs mo co3Be3gmio Crperpha, a
IOnurep — mo co3sesmuio 3meeHocra. Obe IIaHETHI
BUAHBI HH3KO HAJ TOPH30HTOM, HO B YCIOBHUS
HAOMIONGHUSI WX B  TEIICCKON MOXHO  Ha3BaTh
JOCTaTO4YHO  OmarompustHeiMU.  OcTaBmIdecs JiBe
TaHeThl: YpaH W HenryH HaxomsaTcs Ha BEYEepPHEM
HeOocKIIOHe, HO HenTyH He BUIEH yXe B Havaie
MecsIa, a YpaH CKphIBacTCA B JIydaX 3apd K KOHILY
niepuona. JIyaa 2 ¢eBpans BCTYymuT B a3y OTHOTYHUS,
a MeHee uYeM uepe3 CyTkh mnokpoer Caryph!
[lomHONMyHME cpaerxaeT HOYM Hadala Mecsna OYCHb
CBETJIIMH, HO YXe K Tmocieanet uyerBeptu JlyHa
OTYCTHUTCA TJIyOOKO B IOXHOE TMoymapue Heba, W B
CEBEPHBIX IIMPOTaxX He OyZeT BOCXOAuTh BooOmie. Bo
BTOPOY IMOJIOBUHE MeECSAlla HOYHOC CBETHIJIO MOSIBUTCS B
BUJIC PACTYIIECTO Ceplia Ha BEYCpHEM HEOOCKIOHE, a 24
(deBpans  OyaeT BBHITJISIICTh IOJIOBHHKOW JYHHOTO
mucka. Ilocnmenuss gekama Mecsna OyaeT caMoi
OnaronpusATHONH Al HaOmroneHWit Hamed HeOecHOM
cocenkn. Bropas  gekama  Mecsma - camoe
OJIaronpusATHOE BpeMs UIsl HaOMIOACHWNA TYMaHHOCTEH
W KOMET. DTOT MEPHOJ XapaKTePeH CAMBIMH TEMHBIM
HOYaMH, KOTZla TP SICHOHM IOrojie MOXHO pasTisiIeTh
3BE3MbI 710 6 3BE3qHOW BeNMWYUHBL. B QeBpane camoit
sapkoii komertoit Oyaer P/Siding Spring (P/2007 HR30),
KoTOpas npoizeT ro co3se3auto Ilepces. Ho u ee Oieck
Oyner mpuaepKuBaThcs 3HaYCHHsA 11m, YTO MO3BOJIHT
HAOIIONaTh €€ TONBKO B TEJNECKONBl C JAAMETPOM
o0bekTHBa OT 150 MM W BhImie. M3 ManpIx IiaHer
(acrepoumoB)  JMIOOUTETM  ACTPOHOMHUH  CMOTYT
HaOmomath 6 HeOecHBIX 00BEKTOB A0 10m, caMbIM
SIPKUM U3 KOTOpHIX Oymer Becra (7,5m). 3a mecsiy ota
Manasg IUIaHeTa NOOBIBaeT B CO3Be3AMsAX BecoB wu
Ckoprmona. Ilepepa, xotss m cinabee Bectbl, HO ee
oTnuyaeTr coOmmkeHne ¢ Benepoit 8 despans go 7
rpagycoB. JlHeBHbIe  HAONIONCHUS  CBOOATCH K
HaOmonenusiv ~ ComHia, HO Onaromaps — OOJBIIOWN
SPKOCTH JHEM MOXHO HaOmomate u Benepy (mmpu
ONMarompusATHBIX  YCIOBUSX JIaXKe HEBOOPYKCHHBIM
ria3oMm) B 25 rpagycax OT LEHTpaJbHOro cBetuna. Ha
camom CoHIe Aaxke B HEOONBIIOW TENECKOIN JIETKO
00HApPYXKHUTh TEMHBIC TISITHA. PerynspHoe OTCIe:)KUBaHUE
WX TIOABJICHUS TIO3BOJISIET CYIOWTH O COJNHEYHOW
aKTUBHOCTH. B comHeunsni teneckon «Coronadoy»
BUIHBI  TPOTYyOEpaHIbI ®  Jpyrue  oOpa3oBaHHs
COJTHEYHOH aTMOC(epHI.

MMpu Hadémoaenusix CosHHA B OOBIYHBINE OHHOKJIb
WIH TeJIeCKON 0053aTeJbHO HCHOJBb3YHTe TeMHbI
WJIH COJTHEYHBbIN (puabTp!
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MokpbiTe CatypHa JlyHown 3 cheBpans.

3 ¢eBpans B 02 yaca 19 MuHYT MO
MOCKOBCKOMY BPEMEHHU MPOHU30HAET
nokpeiTe CaTypHa MOUYTH MOJHOMN
JlyHoii. DTO TOKpBITHE XOPOIIO
Oymer BHAHO Ha BCEH TEPPHUTOPUH
Poccun 3a uckiIrodeHMEM caMbIX BOCTOYHBIX PallOHOB
crpansl. He cmotps Ha sdpkyro JlyHy, HOKpbITHE
MPUBJICKACT BHUMAHHE CBOCH HEOOBIYHOCTHIO, T.K.
konpra CaTypHa MU HOKPBITHH HOIPOCTY <JIATYT» Ha
TTOBEPXHOCTH JIYHHOTO Iucka! VHade, KONbIA IJIAHETHI
OymyT pacnonoxkeHel Bnoinb Jsmmba Jlynel. Ha
EBponeiickoit wactn Poccum siBnenme MoxkHO Oyner
HaOI0JaTh MOCHE MOJYHOUYH, a YeM JaJIbIle Ha BOCTOK,
TeM mo3zxHee (Ommke K YTpy M paccBery). bieck
Carypna cocraBuT 0,2m, uyto Ha 12,5 3Be3gHBIX
BeJIMUMH MeHblre, yeM y Jlyner (-12,7m)! Bmecre c
CarypHoM moodepenHo OymyT TOKPBIBATBCS M €Tro
CITyTHUKH, HO BBUIY UX Majoro Onecka W sipkoil JIyHBI
HaOMIOIGHWE WX HE TPEACTAaBUTCS BO3MOXHBIM.
OTkpbITHE TUIAHETHl Tipou3oiaeT B 02 yaca 53 MUHYTHI,
HO, B OTJIMYHME OT TOKpHITHA, Kosbla CatypHa OymyT
MOSIBJIATECS NEPIEHANKYISIPHO JIyHHOMY JiUMOy. B
TaOnuIe NpHUBEAEHBI OOCTOSTENBCTBA IMOKPBITHS JUIS
ropojos Poccun.

IMokpeiTne  he OtkpsiTHe he

AbaxaH 23:35 -18° 00:34 -10°
AryHCKOE 23:39  -03° -

ApXaHTeJNbCK 22:54 -40° 23:52 -37°
AcTpaxaHb 23:44 -45° 00:18 -40°
BapHayn 23:34 -23° 00:35 -14°
BepesHuKn 23:11 -38° 00:13 -31°
Buitck 23:36 -22° 00:36 -13°
BpaTck 23:32 -13° 00:27 -06°
B_Hosropon 23:06 -47° 23:40 -45°
Bramummp 23:13  -46° 23:58 -42°
Bosrorpan 23:37 -47° 00:09 -42°
Bosiorna 23:05 -44° 23:56 -40°
BopxyTa 23:00 -31° 00:03 -26°
BopoHex 23:30 -48° 23:55 -46°
Barka 23:10 -41° 00:08 -35°
ropa Oroprex 23:07 -36° 00:11 -29°
TopHO-ANTaNCcK 23:37 -21° 00:37 -12°
Iymvexa 23:04 -23° 00:05 -18°
ExaTepuuSypr 23:18 -37° 00:20 -29°
ViBaHoBO 23:11 -45° 23:59 -41°
MxeBCK 23:15 -41° 00:14 -34°
UpKyTCK 23:38 -10° 00:33 -02°
Jtowkap_Ona 23:13 -43° 00:09 -37°
Kazanb 23:16 -43° 00:12 -36°
Kanyra 23:20 -48° 23:49 -46°
Kemeposo 23:31 -22° 00:31 -13°
KocTpoma 23:09 -45° 23:58 -41°
KpacHOAPCK 23:31 -18° 00:29 -10°
Kynemxap 23:11 -39° 00:12 -32°
Kypra 23:23  -34° 00:26 -26°
Kerseut 23:39 -16° 00:37 -07°
Jinneux 23:25 -48° 23:57 -45°
MaTrHMTOTOPCK 23:25 -38° 00:25 =-30°
Maxaukana 00:02 -44° 00:13 -42°
MockBa 23:14 -47° 23:53  -44°
MypMaHCK 22:44 -37° 23:41 -35°
HaGepexssie_UesHsl 23:17 -41° 00:15 -34°
Hapean_Map 22:55 -35° 23:58 -30°

HepoHTpu 23:28 -02° -
HuxHEeBapTOBCK 23:17 -28° 00:19 -20°
HuvoxHutt_HoBropon 23:13 -45° 00:04 -40°
HyoxHuit Tarmn 23:15 -37° 00:18 -29°
HoBoxy3HeUx 23:34 -21° 00:34 -12°
Hoeocubupck 23:30 -24° 00:31 -15°
Hopuibck 23:05 -22° 00:05 -17°
OmMcx 23:27 -30° 00:30 -21°
Opentypr 23:27 -41° 00:24 -33°
Open 23:28 -49° 23:45 -47°
Opck 23:30 -39° 00:28 -30°
Nexun 23:55 +05° -

TepMb 23:14 -39° 00:15 =-31°
MleTpo3aBoOMCK 22:57 -44° 23:46 -41°
MeHza 23:22  -46° 00:08 -40°
Nckos 23:11 -48° 23:31 -47°
Paszakb 23:18 -47° 23:57 -43°
c_KaMpmunmyHka 23:21 -42° 00:18 -34°
CaMapkaHi 00:00 -31° 00:53 -21°
Camapa 23:22 -43° 00:16 =-36°
Canexapn 23:03 -31° 00:06 -25°
CapaHck 23:19 -45° 00:08 -40°
CapaTos 23:27 -46° 00:11 -40°
Canxr-lleTepBypr 23:01 -46° 23:39 -44°
Cepos 23:12  -36° 00:16 =-29°
CypryT 23:15 -29° 00:18 -22°
CBIKTEIBKAP 23:04 -39° 00:05 -34°
Tam60B 23:24 -47° 00:01 -43°
TBeps 23:11  -47° 23:49 -44°
TuxCu 23:02 -09° 23:55 -06°
ToMCK 23:28 -23° 00:29 -14°
TOonbATTI 23:21 -44° 00:15 -37°
Tyna 23:20 -48° 23:52 -45°
Typa 23:16 -17° 00:13 -11°
ToOMEHB 23:19 -34° 00:23 -26°
YrnaH_Yne 23:39 -08° 00:33 +00°

YIIBAHOBCK 23:19 -44° 00:12 -37°

Yers_Opmemckuit 23:37 -10° 00:32 -02°
Vers_Mmmck 23:28 -13° 00:24 -06°
voa 23:20 -40° 00:20 -32°
Vxta 23:02 -37° 00:05 -32°
XanT_Mancuitck 23:14 -32° 00:17 -24°
YeGoxcapst 23:14 -44° 00:09 -37°
Yenadunck 23:22 -37° 00:24 -28°
Ynra 23:38 -05° 00:30 +03°
Smmcra 23:50 -47° 00:05 -44°
SkyTCK 23:18 -03° 00:08 +01°
Spocnasis 23:09 -45° 23:57 -41°

R e R R R R R R R R R R R R S R R R S S R

ACTPOHOMMYECKH KAJIEHJAPH
HA ®EBPAJIb 2007 TOJA (9=56°, 1=60°)

(Bpemsi MockoBcKoe)
Darta Bpewms fiBneHue

2 Ir 00:17 Massalia (+8,4) 3,9° mxuee Jlyun (&=1,00 As=+030
Be=52)

08:45 MNonHOnyHME

16:22 (meuep) CATYPH(+0,2) 6ams Jyum ($=1,00); 4.6°
HuKe

3 C6 02:19 noxp. JlyHon nnanerst CATYPH (+0,2)

02:51 CATYPH (+0,2) 0,1° moxuee Jlymmt ($=0,99 As=+059
Bc=37)

03:21 oTkp. JlyHou nnaHerm CATYPH (+40,2)

06:03 (yTpo) CATYPH(+0,2) 6ams Jyum (€=0,99); 1.6°
npaeBee

4 Bc 08:19 Hauano BeCHH B CeBepHOM nojaymapum 3emmm, Ocenm -
B IOKHOM

17:13 VYPAH 7,54° ces. nnanern Ilepepa2005 (31.29°)
5 @ 02:10 MEPKYPMHA: 6,30° 6amus mnanerst BEHEPA (3;1.24°)

20:

o

8 Massalia(8,5) 2,85° moxu. BBesgH ck. Scan(

1.99)
6 Br 19:07 Thalia: cTosmme (m =9,7; 5na=130°14')

7 Cp 15:13 JIYHA: B amoree R=63,497 ($=0,76)
19:10 MEPKYPWIi: BeuepHsia aaoHrammst (m =-0,5; 3a=18°14")
22:11 BEHEPA 0,67° moxu.miasers YPAH (9x.25°)

8 Ur 15:58 HENTYH: coeguuenme (m =7,9; 3n1=00°15')

9 MNr 11:10 BEHEPA 6,82° cer. nnaHeTw llepepa2005 (31.26°)
20:45 MEPKYPMM 11,55° cee. muameTs llepepa2005 (3;1.26°)

10 C6 12:51 JlyHa B NOCHeRHEN 4YeTBEpPTH
19:27 CATYPH: nporusocTositime (m =0,2; 3a=178°42')

12 mu 03:10 MEPKYPMI: 13,20° 6nms nnameTs: SeHoMmus (15)2005
(31.30°)

03:50 MEPKYPMI: 13,24° 6ams nnaners Eunomia2004
(911.30°)

04:00 orxp. Jlymoit (=0,00) 23 Tau Sco( 2.82)

05:46 (yTpo) KIUTEP(-1,8) 6ams Jyus (€=0,34); 7.5° Bsme

18:23 MEPKYPWIA: 4,38° 6nms nmnanerst YPAH (3;.20°)

13 Br 05:44 IocnenHmit BOCXOX cTapoi JIyHH yTpoM
14 Cp 06:26 MEPKYPMA: crosmme (m =1,2; 3:1=14°22')

16 IO 21:47 BEHEPA 9,28° oxH.mnaHeTsn 9BHoMusi(15)2005
(91.27°)
22:48 BEHEPA 9,28° moxu.mraners Eunomia2004 (3:.27°)

17 C6 19:14 HoroanyHue

18 Bc 00:00 Massalia: HavaJlo BMAMMOCTM BEYEPOM M HOYBI
16:54 lepBoe nosiBneHme JIyHH Ha BedYepHeM Hebe
16:54 (Beuep) MEPKYPWI (+2,9) 6mamus Jlyus (&=0,01); 4.9°
npasee
16:54 (meuep) YPAH(+6,1) 6ams Jlyum ($=0,01); 2.7° Bzme

19 nu 12:19 JYHA: B nepuree R=56,670 ($=0,04)
16:57 (meuep) BEHEPA(-3,7) 6ams Jyum ($=0,05); 2.3°
neBee

20 Br 00:00 Mpmuc(7)2005: Havano BedepHeN BUAMMOCTH
00:00 MEPKYPUI: OKOHuaHME BMAMMOCTM
16:59 (mewep) BEHEPA(-3,7) 6ams Jyum ($=0,12); 12.2°
HKe
23 N7 06:44 MEPKYPWM: HumxHee coenuHenHme (m =6,6; Dn=03°44')

24 C6 00:00 YPAH: OKOHYaHMe BUAMMOCTU
10:56 JlyHa B nepBOi YeTBEpPTH
25 Bc 20:38 MEPKYPWII: c6mmxenue mo 0,632 a.e. (m =4,7)
28 Cp 00:00 Ilepepa2005: oxkOHYaHME BMIOMMOCTM
03:19 noxp. Jlynoir ($=0,85) 77 Kap Gem( 3.57)
03:34 orkp. Jlynoit ($=0,85) 77 Kap Gem( 3.57)

21:16 Massalia (+9,0) 4,1° moxuee Jyun (=0,90 As=+009
Bc=56)
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Bun 3Bes3pgHOTO Heba OKOJIO NOoJiyHouM 5 deBpasa mim okojsio 23 uyacoB 20 deBpansa

Counue B peBpane 2007 roga (aass MocKBbI)

HaTa Bocx

o JoUs WN

124
122
120
:18
:16
114
112
:10
:08
:06
:04
:02
:00
:57
:55
:53
:51
148
146
144
141
:39
:36
134
132
129
127
124

BK

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
143
142
142
142
142
142
142

3ax

17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
18:

BK®

+17°
+17°
+17°
+17°
+18°
+18°
+18°
+19°
+19°
+19°
+20°
+20°
+20°
+21°
+21°
+21°
+22°
+22°
+22°
+23°
+23°
+23°
+24°
+24°
+25°
+25°
+25°
+26°

nuameTp

32728”
32728"”
3227”7
32727"
32727”
32726”
32’'26"
32’26"
32725”
32725”
327 25"
327 24"
327 24"
32724”
32723”
32723”
327227
327227
327 22"
32’21”
32721”
32720”
32720”
32720”
32719”
32719”
32718”
32'18”

xoop. (0

:56,4
:00,5
:04,5
:08,6
:12,6
:16,6
:20,7
124,17
:128,6
:32,6
:36,6
:40,5
:44,5
:48,4
;52,3
:56,2
:00,1
:03,9
:07,8
:11,7
:15,5
:19,3
:23,1
:27,0
:30,8
:34,5
:38,3
42,1

u.

MecT.)

-17°18"
-17°01’
-16°43’
-16°26’
-16°08"
-15°50"
-15°31’
-15°13’
-14°54"
-14°35"
-14°15’
-13°55’
-13°35”
-13°15”
-12°55’
-12°34’
-12°14"
-11°53”
-11°31’
-11°10’
-10°49
-10°27"
-10°05"
-09°43’
-09°21’
-08°59
-08°36"
-08°14’

HdaTa Bocx.

o doUs WN KR

HHERRRBO
s WwWN RO

16

25
26
27
28

(StarCalc5.5)

ApHaaH

Jlyna B ¢eBpasie 2007 roga (111 MockBbI)

15:42
17:08
18:31
19:50
21:07
22:22
23:38
00:56
02:16
03:40
05:01
06:11
07:01
07:33
07:52
08:04
08:13
08:20
08:26
08:34
08:43
08:56
09:16
09:51
10:46
12:00
13:25

BK

:55
148
143
141
140
138
134
126

Baxon

08:38
08:52
09:01
09:07
09:12
09:17
09:22
09:27
09:34
09:44
10:01
10:28
11:15
12:26
13:56
15:34
17:14
18:53
20:29
22:06
23:43
01:22
02:59
04:27
05:35
06:19
06:45

BK®

+55°
+50°
+45°
+39°
+33°
+27°
+22°
+17°
+12°
+09°
+06°
+05°
+06°
+09°
+13°
+19°
+25°
+33°
+40°
+47°
+53°
+58°
+61°
+62°
+62°
+60°
+56°

AnekcaHOp Koamnosckuti
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dasa

0,00
0,01
0,05
0,11
0,20
0,31
0,42
0,54
0,65
0,75
0,84
0,91

40

Pagmyc

15713”
15’05
1458”7
1452”7
14’748”
147 45"
147 46"
14748"
14’54”
15703”
15'15”
1528”7
1543”7
15’58”
16’12”
16’23”
1630”
16’ 32"
16’29”
16’23”
16'13”
16’02
15’51”
15740”
157297
1519”7
15711

KoopamuaTu (BK)

:47,5
:38,5
:26,0
:10,9
:54,3
:37,4
:21,3
:07,0
:55,7
.48,1
:44,6
:44,7
:47,1
:49,8
:50,9
:49,6
:45,8
:40,5
:34,7
:29,8
:126,9
:26,5
:28,5
:31,6
:33,9
:33,5
:29,2

+20°40’
+15°48’
+10°20’
+04°31’
-01°24’
-07°14’
-12°48"
-17°57"
-22°27’
-26°04’
-28°31"
-29°30"
-28°45"
-26°12’
-21°54’
-16°10"
-09°24"
-02°04’
+05°20’
+12°20"
+18°29’
+23°21/
+26°37’
+28°05’
+27°42"
+25°38
+22°10’



MNonesnas |
cTpaHuyka |

Camble-caMble KOMeThbl

*

Kometa ¢ camoin 6GonblION SIPKOCTbIO - KomeTa [annes,
Ha3BaHHasi B YeCTb aHrMUINCKOro actpoHoma damoHaa Mannes
(1656 - 1742), KOTOpPbIN YyCTAHOBWIT NEPUOAMYECKUIA XapaKTep
ee Bo3BpalleHns K ComHuy M MpaBWnbHO MpeABbIYUCIIAN ee
cnepyoluee NnosiBreHue.

* KomeTa ¢ cambiM KOPOTKMM MepvodoM obGpalleHus BOKPYr
ConHua - kometa 3Hke, OTKpbiTas B 1786 r. u HasBaHHasi B
YeCcTb HemeuKkoro actpoHoma WoraHHa O3Hke (1791 - 1865),
KOTOpbIVA yCTaHOBMI nepuoanyeckuin Xapakrtep ee
BO3BpalleHMs Kk ConHuy W npaBUMbHO MpPeABbIYMCIIUN ee
cnepyollee nosieneHue. lNepuop obpalleHVss KoMeTbl JHke
Bokpyr ConHua coctasnseTr 3,3 roga. (Kometa Bunbco-Ha-
XappuvHITOHa, OTKpbITas B 1949 r., Mena pacyeTHbIi nepvog
obpawenus 2,3 roga, opHako Oonblie HMKOrAa  He
Habnopanace.)

* KomeTa ¢ cambiM ONMHHBIM NepvodoM obpalleHus BOKpYr
ConHua ~ komeTta [epwens - Purone, oTkpbitass B 1788 1. n
HasBaHHass B 4YeCTb e€e nepBOOTKpbiBaTenen. [lepuoa
ob6paLleHuss kKomeTbl cocTaBnsieT 156 nerT.

* KomeTta c camon kpyrrnow opbuton - kometa LlBaccmaHa -
BaxmaHna-1, oTkpbiTass B 1925 r. n HasBaHHasi B 4ecCTb ee
nepBOOTKpbIBaTENEN. DKCLEHTPUCUTET ee opbuTbl paseH 0,11.
Y Bcex opbuT GonblunX NnaHeT, 3a ucknoveHnem Mepkypus un
MnyToHa, 3KCLEHTPUCUTET 3HAYUTENBHO MEHbLLE.

* KomeTa c camoi BbITSHyTOW opbuTol - komeTa BpopaeHa -
MeTkodha, oTkpbiTas B 1847 r. M HasBaHHasi B 4eCTb ee
nepBOOTKpbIBATENEN.  OKCLEHTPUCUTET  OpOUTbI  KOMETbI
coctaBnsetr 0,972, T.e. ee MaKCMManbHOEe paccTOsiHMEe OT
ConHua noytm B 70 pa3 npeBOCXOAUT MUHMMAarbHOE
pacctosiHne ot ConHua. Cpeau Havboree MHOroYMcrieHHowm
rpynnbl KOMET ¢ nepuoaomM obpatleHns meHblue 20 net camas
BbITSIHyTast opbuTa y kKoMeTbl QHKe. DKCLEHTPUCUTET ee opouTbI
coctasnsier 0,85, T.e. ee MakcumanbHOe paccTosiHue oT
ConHua B 12 pa3 npeBocxoanT MUHMMAIbHOE.

* KomeTa ¢ cambiM 60MNbLUMM HAKMIOHOM OpOWTBI K KMUMTHKE -
komeTa TyTns, koTopas Brnepsble Habnoganack B 1790 r., HO
Ha3BaHa B YeCTb aMepUKaHCKOro acTpOHOMa, NepPeOTKPbIBLIErO
ee B 1858 r. Ee opbuta pacnonoxeHa nop yrnom 54,4° k
aknunTuke. Cpean Hanbonee MHOFOYUCIIEHHOW Fpynnbl KOMET C
nepuogomMm obpaweHuss meHbwe 20 neT cambiM  GonbLIMM
HaKMoHOM OpBUTBLI K IKMUMTKKE oTNMyaeTcsa komeTa [kakobuHu
— UuHHepa - 31,7°, otkpbiTas B 1900 r. u Ha3BaHHasA B YeCTb
ee NepBOOTKpbIBaTENEN.

* KomeTa ¢ camblM ManeHbKMM HaKImoHOM OpOuTbI K SKIMUMTUKE -
komeTa Koasumbl, oTkpbiTast B 1970 r. 1 Ha3BaHHas B 4eCTb ee
nepBooTkpbiBaTens. OpbuTta KOMeTbl pacrnonoXeHa nof yrnom
54' x aknunTKKe.

* KomeTta ¢ cambiM 6G0MbLIUM NEPUrENUNHBIM PACCTOSIHUEM -
komeTa LlIBaccmaHa -BaxmaHa-1. Ee MMHMManbsHoe paccTosiHue
ot ConHua cocTtaBngeTt 5,45 acTpPOHOMUYECKOW eOuHULbI, T.e.
komeTa LLBaccmaHa-BaxmaHa-1 Bcerga pacnonoxeHa garnblue
oT ConHua, yem KOnutep.

* Kometa, npubnwkatowasca k ConHuy Ha camoe ManeHbkoe
paccTosiHue, -

komeTa JHke. OHO cocTaBnseT 51 MIH. KM, T.e. NpUMepHo Ha 7
MIH. KM MeHblle, YeM cpefHee paccTosHue Mepkypus ot
ConHua.

* Kowmeta, ypanstowascs ot ConHua Ha camoe 6Gornbluoe
paccTosiHne, ~ kometa [annes. OHo cocTaBnsieT 35,33
aCTPOHOMMYECKON eauHuupbl, T.e. nodytm Ha 800 MMH. Km
GornbLue, Yem cpefHee pacctosiHie HentyHa ot ConHua. Cpeau
Hanbornee MHOrOYUCIIEHHOW Trpynnbl KOMET C NepuoaoM
obpaweHusi meHblie 20 neTt panbwe Bcero ot ConHua
yoansetcs kometa HeynimuHa-1, oTkpbitads B 1913 r. u
Ha3BaHHas B 4eCTb ee nepBoOTKpbiBaTens. Ee adenunHoe
paccTosiHue cocTaBnsieT 12,2 acTpPOHOMUYECKOW eQUHMLbI.

* KomeTa c cambiM ManeHbkuM adenunHbIM pacCcTOsHUEM -
komeTa 3OHke. OHa ypansetca ot ConHua Ha MakcMmanbHoe
paccTosiHue 4,1 aCTPOHOMUYECKOW eAUHMLbI;

3TO Ha OfJHY aCTPOHOMMUYECKYHO €AUHULLYY MEHbLLIE, YEM CpeaHee
paccTosiHne KOnutepa ot ConHua.

* Kometa, npubnuxkaBwasica k 3emne Ha camoe 6nuskoe
paccTtosHue, - komeTa Jlekcens, oTkpbitaga B 1770 r. mn
Ha3BaHHas B YeCTb PYCCKOro acTpOHOMa, BbIYMCIMBLUENO ee
opbuty. MrHuMansHoe paccTosiHue cocTaBuno 1,2 MIH. KM; B
TOT MOMEHT OHa bblNna XopoLlo BMAHA HEBOOPYXKEHHBIM TT1a30M.

* KomeTta c cambiMy GonbluMMu pa3mepamu Habroganach B
1811 r. lnameTp KOMbI COCTaBMAN NPUMEPHO 2 MIH. KM, T.€. B
nontopa pasa 6onblue CONHEeYHOro, a XBOCT €e mpocTuparncs
Ha paccTosiHWe, NPEeBbILLIAoLLEEe aCTPOHOMUYECKYIO eAVNHNLLY.

* KomeTa ¢ caMmbiM OOMbLUNM KOMMYECTBOM XBOCTOB - KOMETA,
oTkpbiTas 9 pekabps 1743 r. ronnaHACKMM acTPOHOMOM
KnuHkeHGeprom u, HesaBucumo, 13 aekabpsi LiBenLapckum
actpoHomom [e Lle3o. Y Hee 6bIN0 MO KpaviHew mepe LIecTb
SIPKUX LLIMPOKMX XBOCTOB.

* KomeTa, HabniopaBliasica camoe 6onbluoe 4ucrio pas, -
kometa OHke. B 2003 r. oHa BepHynacb B 59-i1 pas. [lo
KONMYeCTBY BO3BPALLEHWA OHA HaMHOro onepeauna apyrue
KOMETBI.

* [NepBoe U3BeCTHOE NPOXOXAeHne 3eMny Yepes XBOCT KOMETbI
npou3oLWno B KoHue uioHs 1861 r. 3To Obln XBOCT KOMETHI,
OTKPbITOW aBCcTpanuincknum actpoHomoMm [x. Te66yTom. Hukakux
apheKToB, CBA3AHHBLIX C MPOXOXAEHWEM CKBO3b KOMETHbIN
XBOCT, 3a(hMKCMPOBaHO He Bbio.

* TlepBasi nonbiTka MpoHabnoaaTe MPOXOXKAEHUE KOMETbI
(komeTbl Mannes) no aucky ConHua 6bina npegnpuHsaTa 18—19
masa 1910 r. amepukaHckum actpoHoMom ®. OnnepmaHoMm Ha
[aBavickmx ocTpoBax — B MeCTe C  Haumyywumu
aTMocdepHbIMU YCNOBUSAMU AN HabrmogeHUn. OgHaKo HUKaKMX
cnefoB KOMETbl Ha CONHEYHOM AMUCKE YBUAETb HE yAaroch.

Momumo nepuoduyecKkux Komem, Ha 3eMHOM Hebe CoOmHu pa3
Habnolanucb Hernepuoduyeckue KoMmemsbl, [0s6/198UUECs
mornbko O00UH pa3, KoOmopble MEPEKPLITU HEKOMOpbIe U3
YyKa3aHHbIX 30ecb pekopdos.

Camble-camMble co3Be3aus

* Cos3Be3gue, umetollee camble 6onblume pasmepsbl, — uapa;
ero nnowaapb coctasnseT 1303 kBagpaTHbIX rpagyca.

* Cos3Be3gue, MmeloLLee caMmble ManeHbkue pasmepbl, —
KOxHbIA KpecT; ero nnowanb coctaBnseT 68 kBagpaTHbIX
rpagycos.

* Co3Besaue, cofepxallee camoe 6orbLuoe YUCro 3Be3f spye
2", — OpVOH; B €ro cocTaB BXOAMT 5 Takux 38e3f.

* Co3Be3gue, cofepkallee camoe 6osbLLIOoe YMCIO 3BE3A Apye
3m, — CKopnuoH;

B ero cocTtas BxoauT 11 Takux 3Be3a.

* Co3Be3gue, cofepkallee camoe 6osbLLIOe YMCIO 3BE3A Apye
4m, — bonblwas Megseauua; B ero coctaB BXoant 19 Takmx
3Be3a.

* Co3Be3gue, cofepikallee camoe 6osbLLIOe YMCIO 3BE3] Apye
5m, — LeHTaBp;

B ero cocTtaB BXoauT 49 Takux 3Be3a.

* CosBe3gue, cofepkallee camoe 6onbLLIOoe YMCIO 3BE3A Apye
6m, — LleHTaBp;

B ero coctaB BxoaaT 150 Takux 3Be3a.

* Co3Be3fue, B COCTaB KOTOPOro BXOAWT camasi ipkasi 38e3aa,
— Bonbuwon lMNec;

sipyaiiwas 3se3na Hebocsoga Cupuyc.

. * Co3Besaue, KOTopoe SBMSeTCA CaMbIM TYCKIbIM, —
CrtonoBas 'opa; B HEM HET HW1 04HOM 3Be3abl sipye 5m.

* Co3Be3gue, B COCTaB KOTOPOro BXOAUT caMoe 60orbLUoe YMcro
3Be3[ ¢ cOOCTBEHHbIMU UMeHamun, — Bonbluaa Menseauua;
Takux 3Be3q 14 — [lybxe, Mepak, ®Perga , Merpeu, Anuor,
Muuap, Ankavg unvn beHeTtHaw, TanuTa, TaHuna bopeanuc,
Tanuna Octpanuc, Anyna bopeanuc, Anyna OcTtpanuc,
Myccuaa n Anbkop.

* CosBe3gune 3ogmaka, B KoTopoM CorHue B CBOEM FO4UYHOM
OBWXKEHMMN MO SKIUNTUKE HAXOAQUTCS CaMoe NPOAOIKUTENbHOE
Bpems — [leBa; ConHue TpaTuT Ha NnepemeLLeHne No 3Tomy
cosBe3auio 44 aHs.

* Coseesane 3oamnaka, B kKoTopom CoOrHUe B CBOEM FO4UYHOM
OBWDKEHMM NO SKINUNTUKE HAaXoOUTCst CaMoe KOPOTKOe BpeMsl, —
CkopnivoH; CornHue TpaTUT Ha nepemMelleHne no 3ToMy
co3Be3auio 6 gHeN.
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2 C HoBbim rogom!
| YCneluHbIX HabnioaeHwi
xanends:| 2007 rogy!

YBakaeMple J100MTe M AaCTPOHOMMHU! [Ina nnaHvpoBaHus HabnoaeHuin B 2007 rogy Bam nomoxeTt
TpeTUN BbINyCK ACTPOHOMMYECKOro KaneHaaps, m3garouleroca B cepum «AcTpobubnmorteka» oOT
ActpoKA. TlepBble BbINYCKM [aAHHOMO kKaneHgapsi Mokasanu, 4YTo, He CMOTps Ha BceoOuyyto
KOMMbIOTEPM3ALMIO U BO3MOXHOCTb MOMYYEHUST AaHHbIX MO aCTPOHOMUYECKUM SIBNIEHMSIM MOCPEACTBOM
KOMMblOTepa, nevyaTHoe m3gaHue ACTPOHOMMYECKOrO KarneHdapsi BCe Xe MMEeeT CBOM MpeumyLLecTsa.
[locTaTO4YHO OTKPLITb KHUIY B N0O0E BpeMS, U MOXHO y3HaTb 060 Bcex siBNeHusx, nponcxogawmx B 2007
rogy. AK 2007 umeeT ygoGHbIi chopmMaT Ansi pacnevaTkm M nocrnegywowen ero cbopkum B KHUTY.
[ocTtaTtoyHo cKayaTb apXuBHbIN dann AK_2007 B ¢opmarte Word
http://images.astronet.ru/pubd/2006/10/30/0001217237/ak_2007_se.zip unm pdf
http://images.astronet.ru/pubd/2006/10/30/0001217237/ak_2007sen.zip , pacnevataTb Ha npuHTepe 35
nncToB Bymaru (C NnpuUnoXxeHnsiMu), a 3aTemM cobpaTtb MX B KHUTY COMMAacHO MHCTPYKUUK, 1y Bac B pykax
OKaXKETCHA eXEroaHuK, oceellatolwmin ocHoBHble siBrneHnst 2007 roga. O6bem apxmMBHOro ganna dopmaTta
doc cocrtaensier 1,7M6, a dopmata pdf 2,2M6. AK_2007 moxHO ckadaTb K c http://astrogalaxy.ru u
http://moscowaleks.narod.ru/. Kpome aTOorO, AK_2007 paccbinaeTcs no e-mail, c
sev_kip2@samaratransgaz.gazprom.ru . AK_ 2007 cyweCTBEHHO He OTnu4aeTcs OT u34aBaeMblX B
npowrnble roabel AK, a Takke usgaBaemblx cendac: «LLKOMbHOro acTpOHOMMWYECKOro KaneHgapsi» u
AcTpoHOMuMYeckoro kaneHgaps lNynkoBckon obcepBaTopum, U COOEPXKUT OCHOBHbIE adhemepuabl ConHua,
JlyHbl n 6Gonblinx nnaHeT, KoHdWrypauum nnaHeT M KapTbl WX BUOUMOINO ABWXEHUs, ademepuabl
actepomgoB u komeT. lNMpuBeaeHbl CBeAEHNS O COMHEYHbIX U JTYHHbIX 3aTMEHMSX, OONroNnepuognyecKmx
nepemMeHHbIX 3Be3fax, MOKPbITMSAX 3Be3d W nnaHeT JlyHOW, MOKpbITUAX actepongamu 3Besg v T.4. [pu
coctaBneHun AK-2007 wncnonb3oBanucbk: nporpammbl AK 4.12 (ocHoBHasa uvactb AK) n Kanenpapb2.0
KysHeuoBa A.B. (HwkHuin Tarun), nporpamma-nnaHetapui Guide8.0 (kapTbl ABWXEHUS KOMET U
actepounpoB), caunt ftp://ftp.ster.kuleuven.ac.be/dist/vvs/asteroids/2007/ (nokpbiTns 3Be3a actepougamm),
kanengapb IMO (mMeTeopsbl), cant http://sunearth.gsfc.nasa.gov/eclipse/ (3aTmeHns) wn exerogHukn AK
(1991-1993, 2002 rogpl). B AK Ha 2007 rog npusoautca obimin 063op siBneHun. bonee nogpobHo atu
SBNEHUSA onucbiBaloTCs B exemecadyHoM «KaneHgape Habniogatensa». He wumelowmm komnbioTepa,
MOXHO 3aka3aTb KH nMcbMoM ¢ BNOXXeHHbIM KOHBEPTOM C 06paTHbIM agpecoM. Agpec ans 3akasa: 461
645, Poccus, OpeHbyprckas obnacTtb, CeBepHbii panioH, c. KamblwnuHka, Koanosckomy AnekcaHapy
HukonaeBudy. E-mail sev_kip2@samaratransgaz.gazprom.ru

AK 2007
IPUIOIUTCA
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