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Kuauru nis gro6uresied aCTpOHOMUH

u3 cepum «AcTpoondamorexa ot 'AcTtpoKA'

= E XypHan «3emnsa n BceneHHas» -
ACTPOHOMMYECKUIA KaneHaapb Ha 2005 rop (apxus — 1,3 M6 )i * L4 N3naHMe ANS NIOBUTENEN ACTPOHOMUM

http://files.mail.ru/79C92C0B0BB44EDOAAED7036CCB728C5 E C NoNyBeKOBOM MCTopMen
- http:/earth-and-universe.narod.ru
AcTpoHoMMYeckuin kaneHaapb Ha 2006 rog  http://astronet.ru/db/msag/1208871
AcTpoHoMMYeckuin kaneHgapb Ha 2007 rog  http://astronet.ru/db/msg/1216757
o AcTpoHoMmyeckuin kaneHaapb Ha 2008 rog  http://astronet.ru/db/msg/1223333
AcTpoHoMuyeckuin kaneHaapb Ha 2009 rog  http://astronet.ru/db/msa/1232691
AcTpoHoMuyeckuin kaneHaapb Ha 2010 rog  http://astronet.ru/db/msg/1237912
AcTpoHoMMyeckuin kaneHaapb Ha 2011 rog  http://astronet.ru/db/msg/1250439
AcTpoHoMMYeckuin kaneHaapb Ha 2012 rog  http://astronet.ru/db/msg/1254282
AcTpoHoMMyeckuin kaneHaapb Ha 2013 rog  http://astronet.ru/db/msg/1256315
AcTpoHoMMYeckuin kaneHaapb Ha 2014 rog  http://astronet.ru/db/msg/1283238
AcTpoHoMMYeckuin kaneHaapb Ha 2015 rog  http://astronet.ru/db/msg/1310876
AcTpoHoMMYeckuin kaneHaapb Ha 2016 rog  http://astronet.ru/db/msg/1334887
AcTpoHoMMYeckuin kaneHaapb Ha 2017 rog  http://astronet.ru/db/msg/1360173
AcTpoHoMMYeckuin kaneHaapb Ha 2019 rog  http://astronet.ru/db/msa/1364103 [ ]
AcTpoHOMMYECKUM KaneHaapb Ha 2020 rop hitp://www.astronet.ru/db/msg/1364099

AcTpoHOMUYECKUMn KaneHpapb -  CNpaBOYHWK  hit ://www.astronet.ru/db/ms /1374768
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ConHeyHoe 3aTtmeHne 29 mapta 2006 roga v ero HabmogeHwe (apxve — 2,5 M6
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KomeTbl n nx metoabl ux Haﬁnwneuww (apxma 2 3 M6)
http://astronet. ru/db/ms/1236635 MEEFAA gt

«AcTpoHOMUYeCKas raseta»

L L | http://www.astro.websib.ru/astro/AstroGazeta/astrogazeta
AcTpoHOMMYeCKUe XpoHuku: 2004 roa (apxmB - .10 M__6) o
http://www.astronet.ru/db/msg/121700788 & - 5 1

‘ 1 http://urfak.petrsu.ru/astronomy_archive/
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AcTpoHOMMYeckue XxpoHuku: 2005 rog aqu 10 M6)
http://www.astronet.ru/db/msg/1217007 i \/I¥

AcTpoHoOMMYeckune xpoHuku: 2006 rog (a XMB - 9 1 M6) = Tp O Vl |_L K I/l HA Y KG
http://www.astronet.ru/db/msg/1219122 d-‘

AcTpoHOMMYeckmne XpoHuku: 2007 roa (apxus - 8 2 M©6) CoBN e;,THo ¢ scleptific.ru O p l/l O HT
http://www.astronet. ru/db/ms/1225438 ~ fwww Clence. ru/
MpotusocTosiHua Mapca 2005 - 2012 rogbl (apxus - 2 M6) )
http://www.astrogalaxy.ru/download/Mars2005 2012.zip| 2. J E. M~ E. H. T bl
. http://elementy.ru

Kanengaps na0imonarensi — Bam nem3sMeHHbIIi CIIyTHUK B HA0J110JeHUsAX Heba! s

KH Ha saHBapb 2020 roga http://www.astronet.ru/db/news
=y

nnnnnnnnnnnnnnnnnn

L

«AcTpoHOMUYecku BecTHUK»
HL KA-OAP -
http://www.ka-dar.ru/observ
e-mail info@ka-dar.ru
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Bbiweawme Homepa xypHana «He6oceoa» MOXHO cKavaTb
Ha cnegymowmx MHTepHeT-pecypcax:
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http://lwww.astronet.ru/db/sect/300000013

ftp: www.popmec .ru
W

| € NTAR

http://www.astrogalaxy.ru
http://www.shvedun.ru/nebosvod.htm
http://www.astro.websib.ru/sprav/jurnalN (xypHan + Bce Homepa KH)

http://ivmk.net/lithos-astro.htm

CCbINKM Ha HOBble HoMepa - Ha http://astronomy.ru/forum



YBaxaemble
JHOUTEN ACTPOHOMUM!

Kypnan «HebGocBom» mo3apaBiseT BCEX UYUTATENEH C
HoBbIM TrofOoM M JKelaeT sAcHOro Heba M caMbIX
WHTEPECHBIX IPOTYJIOK IO 3Be3nHOMYy HeOy B 2020
roay! SlHBapckue MOpO3bl B cpenHeil momnoce Poccuu
COUeTaloTCsl ¢ sICHBIMUM Hodamu. Ha 3Be3gHoM HeOe
POCCHIIb CaMbIX APKHUX M KpacuUBBIX co3Be3auil. OpuUOH,
bonpmoit Ilec, Mameiii Ilec, Temen, bausHelwl,
Bo3Hnumii ¥ Opyrue 3aHUMAarOT BOCTOYHYIO M IOJKHYIO
4yacTh BeuepHero Heba. Ho Ge3yciioBHOW KeMUy:KUHOM
SHBapCKUX BeuepoB sBiseTcs BeHepa, koropas cuser
HeOeCHBIM OpwIMaHToM B co3Be3nuax Kosepora u
Bonones. Ee Bugumocts mocime 3axoma ComHua
IPEBBINIAET TPHU 4aca, a SPKOCTh MUMEET 3HaueHue -4m.
braromapst cBoell ApKOCTH IUIaHETa BHAHA AaXKe THEM
HEBOOPY)KEHHBIM IJIa30M (BO BTOPOH IOJIOBHHE MAHS).
Mepkypuii IepexoAuT ¢ yTPEeHHEro Ha BeuepHee Helo,
Mapc u IOmurep Habironmarorcs mo yrpam, a CaTypH
BBIXOJUT Ha YTpeHHee He0O BO BTOPOH IIOJOBHHE
Mecsana. 3 3aMeTHBIX acCTPOHOMUYECKUX SBJICHUH
MecsAlla MOXHO OTMETUTh IIOJIYTE€HEBOE JIYHHOE
3atMenue 10 suBaps 2020 roma. XoTs IMOTyTEHEBBIE
JIyHHBIE 3aTMEHHS MaJI03aMETHBI, HO HHTEpeC K HUM
cpenu JoOuTeNell aCTPOHOMHM BeChbMa BBICOK. Tem
Oornee, 4TO JaHHOE 3aTMeHHE OyneT HaONOZaThCs OT
Hayaja ¥ 70 KOHIIa Ha BCeil TeppUTOPUH Hallell CTpaHBI.
bonee mnoapoOHble cBeleHHs 00 acTPOHOMHYECKHX
ABJIEHUAX SHBapsS MOXKHO Y3HaTb M3 CTaTbU B JIAHHOM
HoMepe xypHana «HebGo mecsima: sHBapp - 2020» Ha
cTpanule 26, a taxke n3 Kajenmaps HabiaronaTens Ha
sSIHBapb U ACTpoHOMHYECKOro kajeHnaaps Ha 2020 rox.
Cratbst Huxomas  emuna  «IlyremectBue 1o
BCEJIEHHOW» (CTp. 8) MO3BOJIUT BaM IOAENATh IYTh IO
Bcel HaOmromaeMoi yactu Hamrero mupa. MHTepecHas
craths (cTp. 14) 00 ncropuu oGcepBaTopuy B MApKe UM.
Makcuma I'oppkoro, HamucaHHas B  COaBTOPCTBE
Hukonaem  JleMuHBIM M COTpYOHMKaMH  3TOH
o0cepBaTOpUY, OTKPOET BaM HEU3BECTHBIC CTPaHMUIIBI
KHU3HH 3TOro 3Be3fHoro goma. Cmacubo BceM, KTO
IIOMOTaeT JKypHaJly CBOUMM cTaThaMmu. [lummute,
yONUKyHTECh B )KypHaJle OT JII0OUTeNeil acCTpOHOMHH U
JUIsl JItoduTeNel actpoHoMu!

Acnozo neba u ycnewtnvix nabarooenui!
Uckpenne Baw  Anexcanop Kosznosckuii

CopepxaHue

4 HebecHbrid Kypbep (HOBOCTY acTpoHOMMM)
Kpatep Esepo 3arotosun mHoro
UHTEpecHOro Ans Mapcoxoaa
«Mapc-2020»

8 TlyrewecTtBue no sceneHHou
Hurkonavi JemuH

14 Nctopua actpoHomuyeckom
obcepsatopuu B napke M.l'opbkoro
H. emur, M.FO. Hesckuii,
B. Pasymos-lasawenu, J1. Bonornaxckas,
M. Wanosarnos, M.Muxenés

18 ActpoHomuuecku 2020-1
AnexcaHap Kosznosckui

23 XKypHan «3emnsa u BceneHHas»
Homep 5-2019
Banepui llmsbes

26 He6o Hap Hamu: SSHBAPb - 2020
Anexcarap Koznosckui

O6aoxka: Cnupanvhasn 2anaKkmuka
NGC 6744 http://www.astronet.ru/db/apod. html

Pa3mep Gosbluoil, KpacuBoi crupansHOl ramaktuku NGC 6744 —
noutd 175 ThICAY CBETOBBIX JIET, OHA OOJbIIE, YeM Hail MileuHbId
ITyts. OHa HaXOAMTCS HA PACCTOSIHUM OKO0JIO 30 MUJUTHOHOB CBETOBBIX
JeT B IOKHOM co3Be3quu IlaBIMH M B MajeHbKHE TEIECKOIIbI
BBINISIAUT ~ CHAa0BIM  NPOTSDKEHHBIM — o0bekTOM. Jluck — Gim3koi
OCTPOBHOI BCEJICHHOH HAKJIOHEH K JIydy 3peHHsS. DTOT yAHBUTEIBHO
YeTKMil ¥ TOAPOOHBIl MOPTPET TaJlAKTUKM MOKPhIBACT Ha HeOe
obnacTb, NPUMEPHO paBHYKO pa3Mepy Jmucka moinHod JlyHel. B
XKEITOBATOM sipe THTAHTCKON TalaKTHKH JOMHUHUPYIOT CTapble,
XOJIOAHBIE 3BE3/Ibl. 32 MpeJielaMy s/[pa BUHBI CIIMPAIbHBIC PyKaBa, B
KOTOPBIX MHOT'O MOJIOABIX TONYOBIX 3BE3JHBIX CKOIICHHH M
po3oBaThiXx obnacteit 3Be3oobpasoBaHus. IIpoTsiKeHHBI pykaB
MPOXOIUT OKOJIO MaJleHbKOM ranaktuku-cnytHuka (NGC 6744A)
(BHM3y cmpaBa). OTa TaJakTHKAa HAallOMMHAET CIYTHHK HAILIero
Mieunoro I1yrn — Bonbsioe Maremnanoso O6naxo.

ABTopsl 1 npaBa: Xyokait JIny, [xuanr KOxanr

Iepesoa: 1.10. LiBeTkoB

Cgepcrano 05.12.2019

Juzaiinep oonoxku: H. lemun , koppekrop C. BensikoB stgal@mail.ru

B paGote Haj )KypHAIOM MOTYT y4acTBoBaTh Bee xenatonme JIA Poccnn m CHI'

Be06-pecypc xxyprana: http://www.astronet.ru/db/author/11506 , moura xypnana: stgal@mail.ru

Tema xypHana Ha Actpodopyme - http://www.astronomy.ru/forum/index.php/topic,19722.0.html
Be0-caiiter: http://astronet.ru, http://astrogalaxy.ru, http://astro.websib.ru, http://ivmk.net/lithos-astro.htm
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Kpatep E3epo 3aroroBusi MHOT0

HHTEPEeCHOro JJ151 Mapcoxoaa
«Mapc-2020»

o

Puc. 1. Cnesa: kpamep Eszepo xkpynnueim naanom. B
JIe80M 6epPXHeM Y2ly XOPOULO BUOHO PYCIIO OpesdHell PeKuU.
Llsemamu noxazana ommnocumenvbHas bICOMA y4ACMKO8
penvegha: uem ceemiaee ommeHox, mem gviute. Osanom
o0bo3nauen npeononazaemvili  pation  pabomol
naanemoxooa «Mapc-2020». Cnpasa: 6onee obwuil
NAAH Y4ACMKA MAPCUAHCKOU NOBEPXHOCIU C YKA3AHUEM
nonoxcenusa kpamepa Esepo. On naxooumcs Ha kpaio
pasnunwvl Hcuowr (Isidis Planitia). H3o6pascenus ¢
catimog jpl.nasa.gov u en.wikipedia.org

Jlerom 2020 roma HACA mnnanupyer 3amycTUTh Ha
Mapc mnaneroxony «Mapc-2020». I'maBHas 3amaua
MHCCHH — acTpOOUOJIOTMYECKUE UCCIIEN0BAaHUA, B TOM
YuCie IIOMCKH CJIEN0B JAPEBHEH JKU3HUM Ha OCHOBE
U3y4EHHS JOCTYIHBIX TI€OJOTHYECKUX MAaTepHaJIOB.
Heckonbko JieT ydeHble OOCYXJalld, Kakoe MECTO Ha
noBepxHocTH KpacHOW ITaHETBI MOXKET OKa3aThCs
CaMbIM IIEPCIEKTUBHBIM C 3TOH Touku 3peHus. U
HaKOHeIl ONpeieNuIncy — 3T0 Oyzner kparep Ezepo, B
JPEBHOCTU NpeJCTaBBIIMI COOOH 03€po, B KOTOpoOe
BIIAJaM PeKH. B 1enbTe ofHON M3 TaKuX APEBHUX PEK
YUYEHBIE  HAJCIOTC  HAWTH  CTPOMAJIUTONOAOOHBIE
IOCTPOMKH WIIM JApPYTUE CBUAETENBCTBA IIPUCYTCTIBUS
MHKPOOPraHU3MOB. B NByX cTaThsX, KOTOpBIE OAHA 3a
npyrod Bemuid B kypHanmax lIcarus u Geophysical
Research Letters, paccka3biBaeTcs, oueMy Ui pabOThI
aMEpUKaHCKOT0 Mapcoxoja ObUIO BEIOpaHO UIMEHHO 3TO
MECTO.

3amyck Muccun «Mapc-2020» 3aruiaHUpOBaH Ha JIETO
2020 roma. Ecnmum He ciayuuTcs HaKIagOK M 3aIlycK
COCTOUTCS B HIOJIE, TO MUCCHA JOCTUTHET OBEPXHOCTH
ruiaHetsl B heBpaie 2021 roga. [lo cBoeli KOHCTpYKIUH
mwianeToxon «Mapc-2020» B 11€710M aHaJIOTHYEH CBOEMY
npeAnecTBeHHUKY — Mapcoxony Curiosity. OH Oyner
00opya0oBaH NpHOOpaMu Ul aHAIN3a XUMHYECKOIO M
MHHEPAJIOTMYECKOI0 COCTaBa MAapCHAHCKOH IIOYBHI,
OOHapy)XeHHS B PETOJIUTE OPraHUYECKUX COEIUHEHHUH
(PEHTIeHO(IYOPECIEHTHBIM CIIEKTPOMETPOM,

i
. Jezero
A~ Crater

Isidis
Basin

yAbTPaHOIETOBBIM PaMAaHOBCKUM CIIEKTPOMETPOM), a
TaKoKe reopagapoM, KOTOPhIH 30HAUPYET I'e0IOTHIECKOe
cTpoeHne Hexp Ha riaybuny no 10 merpoB ¢
paspelieHueM B OMH CAHTUMETD.

Panee mpu mnomomy OpOHUTAaIbHOrO CIyTHHKa Mars
Reconnaissance Orbiter, 3amymenHoro B 2005 rony,
OBbLI JeTaJbHO M3Y4EH COCTaB MoBepxHocTH Mapca. C
MIOMOIIBIO YCTAaHOBJICHHOTO Ha €ro 00pTy CIeKTpoMeTpa
CRISM, paboraromero B BUIUMOM U HH(PPAKPaCHOM
CIIEKTpE, ObLIH COCTaBJIEHBI oApOOHbIE
MHHEPaJIOrMYeCKUe KapThl, HA KOTOPHIX XOPOIIO BHUIHEI
30HBl Pa3BUTUS PA3IMYHBIX TIPYNI MHHEpalIoB —
OKHUCJIOB, CHJIMKATOB, KapOOHATOB.

Oco0blii MHTEpEC C TOYKHM 3PEHHS IIOUCKOB CJIEN0B
JpEBHEH JKU3HM IPEACTaBISIOT KapOoHatel. Ha 3emue

HUMCHHO OHH cilararoT PaKOBUHBL MOPCKUX
6CCHO3BOHO‘IHI>IX, CKCJICTHI KOpaJlJIOB, a  TakKxKe
CTPOMATOJINUTBI — HCKOIAEMBIC OCTAaTKU JAPEBHUX

MaHOOaKTepUaIbHBIX MaToB. K ToMy e KapOOHaTHbIE
OKaMEHEJIOCTH MPEKPACHO COXPAHSIOTCS B OCaJOYHBIX
MopoziaXx MHIJUIHAP.BI JeT. J[peBHeline cTpoMaTonnThI,
HalileHHbIE B 3€MHBIX IOpOJaxX, MUMEIT Bo3pacT 3,7
mipa et (cM. HalizeHbl ctpoMaTonuTsl Bo3pactom 3,7
MJIpA JIET — JPEBHEWINME ClIeAbl JKU3HH Ha 3eMile,
«3OneMeHThI», 05.09.2016).

Kpome Toro, kapOoHaThl, 00pa3yrouyecs B pe3ysIbTaTe
B3aUMOJICHCTBHA MEX]y YIJIEKUCIBIM Ta3oM M BOIOH,
COXPAHAIOT B M30TONHOM COCTaBe€ CBOMX 3JIEMEHTOB
uHbpOpMAIUMIO O KIMMaTe M COCTaBe JpeBHEH
aTMoc(epbl BO BpeMs X 00pa30BaHUs.

Cnextpomerpuueckas cbeMka CRISM  BerBuia
TAHyLIyIocs  BOONb  Oepera  JApeBHEro  03epa,
pacnonarasuierocsi korna-to B kparepe Ezepo, momocy
KapOOHATHBIX MOPOJ, a B paiioHe EeNIbThI MaJeOPEKn —
[JIMHUCTBIE ~ MuHepansl  tuma  Mg-Fe-cmexrura,
OTHOCAIIMECS K IPYIINE BOJHBIX CIOUCTBIX CHIMKATOB




(puc. 2). O ToMm, 4TO Kpartep OBbLI 3arlOJHEH BOJOH U
OPEACTaBIsUT  coOOH  03epo, TOBOPAT  IIMHHCTBIC

OTJIOXKEHHE Ha €ro JHe, a TaKKe XapaKTepHble (OpMbI
perbeda OeperoB ¢ AeIbTaMU PEK U KaHAJIOB.

wlRE UV 5

Puc. 2. Cnexmpomempuueckoe usobpagicenue patioHa
«3anaoHoll 0enbmuvly — O0ebibl NAEOPEKU 8 3aNAOHOT
uacmu xpamepa E3sepo. Ilonoca xapbonamuwvix nopoo
8bl0€NIAEMCA 3€NIEHbIM YBEMOM, 2TUHUCHIbIE MUHEPATb]

— cupenesvim. Hantocmpayus ¢ cavima brown.edu

BornpmuHCTBO peuHbIX ceTell Ha Mapce ObUTH aKTHBHBI
CO BTOpOH IOJIOBUHBI HOMCKOTO 10 NEPBOM IMOJIOBUHEI
recrepuiickoro nepuoaos (3,8-3,5 mupx ner nHazan). O6
9TOM CBHUIETENbCIBYET INIyOMHA JOJUH M KaHbOHOB,
pa3pes3aroluX HIKHEHOMCKUE OTIOXKEHUs, a Takxke
HOZCUeT BO3pacTa JOIMH 110 HAapyIAlOUIUM HX
kparepam (A. D. Howard et al., 2005. An intense
terminal epoch of widespread fluvial activity on early
Mars: 1. Valley network incision and associated
deposits). Peuynass akTHBHOCTH B paiioHE 3amagHOM
JIeNbThl MpekpaTuiaack npumepHo 3,8 + 0,1 miupa ner
nazaxn (C. Fassett, J. Head, 2008. Valley network-fed,
open-basin lakes on Mars: distribution and implications
for Noachian surface and subsurface hydrology), a
03epo B KpaTepe MOIJIO CYIECTBOBATH €Ile HEKOTOpoe
BpeMsI [IocJIe 3TOTO.

KcraTu, xpartep HONy4msl CBO€ HMMsI OT HACEIEHHOTO
nyHkra E3epo B bochum u I'epueroBune, Ha3BaHHe
KOTOPOT'0 MEPEBOJUTCA KaK «03€po». YUEeHbIE CUMTAIOT,
YTO TO HAWJIy4lllee MECTO IJIs IIOUCKA CIIEA0B JIpeBHEH
XKMU3HH Ha Mapce. OHU HaZelOTCs OOHAPYXUTh 37€Ch
CTPOMATONIUTONONOOHbIE  CTPYKTYphl, KOTOpHIE B
36MHBIX  YCIOBHAX  (OpPMHUpOBAaIMCh  HAa  JHE
MEJIKOBOIHBIX BOAOEMOB BIOJIb JAPEBHUX OEperoBBIX
JIMHUH, r1e ObLJI0 MHOTO CBETA.

Hpennonarae’rca, YTO IIOCJI€ BBICAAKM Ha KPOMKE
KpaTe€pa Mapcoxod CIYCTHUTCS BHU3, HpOﬁI[CT BIOJIb
II0JIOCHI Kap6OHaTHI>IX mopogq B OAHOM U JApPYromMm
HalmpaBJICHUH, 3aXBATUT 30HY ACJIbTOBBIX OTJIOXKEHUU U
4yepe3 ABa roJa 3aBEPIIUT CBOM IIyTb Ha OJHE KpaTepa

(puc. 3).

«Mapc-2020» Oyner orOoupath 00pa3ibl KapOOHATHBIX
opoJ; BecoM 0KoJ10 20 rpaMM KaXKIblil, 3alieyaTaer ux B
METaJUTMYECKUE IIWIMHAPBI Pa3MepoM C IIapUKOBYIO
PYYKY W 3aTeM OCTaBUT HX B OIPEAEIEHHOM MECTe Ha
MoBepXxHOCTH Mapca, yToObl Oyayiasi MUCCHSI CMOTJIa
3a0path 3TH 00pa3ibl Ha 3EMITIO JIJIsl U3yUEHHSI.

Puc. 3.

Ilpeononacaemvlli  mapuwpym  O8UNHCEHU]
naanemoxooa «Mapc-2020y». Hzobpascenue ¢ caiima
Jjpl-nasa.gov

Ha cerogmsmHmii neHs Ha MOBEpPXHOCTH Mapca yxke
CKOIIWJIOCH ~ OKOJIO  HOJyKWIOorpaMMa  00pa3LoB,
coOpannbix  MapcoxomoMm  Curiosity. IlpoekT 1o
BO3BpAIlIEHUIO 3THX U COOpaHHBIX Muccueil «Mapc-
2020» mnpo6 Mars sample return (MSR) ceiiuac
paspabatsiBaetcs HACA u EBporneiickuM kocMuYecKuM
arenrctBoM (EKA). K stHBapro 2020 roga 10KHBI OBITH
COIJIaCOBaHBl  OIOMKET TMpoeKTa U ero  oomas
apxuTexTypa. BosBpamiaemas pakera JODKHA ObITh
samymieHa B 2026 roamy. Ilo mimaHy oHa JOCTUTHET
noBepxHoctd Mapca B 2028 romy, a B 2031 roamy
00pas3upl OyAyT AOCTaBIEHbI Ha 3eMIIIO.

AMepukaHckue U (paHIy3CKHE  Yy4€Hble  IOJ
pykoBonctBoM bpationn Xopran (Briony H. N. Horgan)
n3 Yuusepcurera [lepapto (CLLIA) npoBenu aeTanbHbIH
aHaJIM3 MHHEPAJOTMYECKUX U MOPQOIOrHYECKUX
CBOMCTB TeoNorHueckux oOpa3oBaHHIl B 3amagHOM
yacTu kpaTepa Ezepo u B paiioHe 3amagHOI JEIbTHI.
Pe3ynbTaThl UCCIENOBaHUA OIYOJIMKOBAHBI B JKypHale
Icarus.

B xauecTBe HCXOIHBIX MAaTEpPUAJIOB HCIOIb30BAINUCH
runepcrekTpanbusle  n3o0paxenuss  (Hyperspectral
imaging) B BuAUMOH u OmwkHEH WHppaKpacHOH
o0nacTaX  CHeKTpa, IOJy4EeHHblE C  IIOMOIIBIO
cnektpomerpa CRISM, a Ttakxke QoronzoOparkeHus
BBICOKOTO Pa3pelleHus U IU(ppOBbIE MOAENHU penbeda.
I'unepcnexTpanbHble JATYUKH 00pabaThIBaIOT
uH(GOPMALUIO BO BCEM 3JEKTPOMATHUTHOM CIEKTpE, a
IO CIEKTpaM OOBEKTOB MOJKHO CYAUTH 00 UX COCTaBe.

Hcxonss w3  Tomorpaguueckux  OCOOCHHOCTEH U
pACIIONIOXKEHUsI [0 OTHOIICHHIO K APYTHM
Te0JIOTUYECKUM (hOPMAIIUSIM, aBTOPHI JETAIOT BBIBOA O
TOM, 4TO KapOOHATHBIE MOPOABI, 3a()UKCHPOBaHHBIC B
BUJIC TTOJIOCHI BJOJIb 3aI1aTHOTO Kpasi KpaTepa, sSBIIIOTCS
03epHBIMH KapOOHATAMH, OCKICHHBIMH B IIPUOPEKHOMN
cpene maneoosepa (puc. 4). To ectb, 3TO He
HEePEOTIIOKEHHBIE, A COXPAaHUBIIME CBOE MHEPBHYHOE
3ajeraHue IOpOJbl, a 3HAYUT BEChbMa BEPOSTHO, YTO B
HMX MOTYT OCTarbCsl HETPOHYTHIMH Makpo- U
MHUKPOOHOCHTHATYPHI (CIIe/Ibl )KU3HH).

ABTOpBI CUUTarT, 4YTO Kap6OHaTI>I OTKJIaABIBAJINCh B
MCJIKUX W TCIUIBIX BOJaX ACIbTbI M3 pe‘IHOfI BOJBI,
HOCTyHaIOH.leﬁ C PacCIioJIOKEHHOT' O 3arajgHee

BojocOopHoro Oacceiitna. Ecnmm  Obl  kapOoHaTHBIE
MHHEpAJIBl OCXKIANUCh U3 O3CPHOH BOABI, TO OHU
IPHUCYTCTBOBAJIM OBl M B JAPYTHX YacTsiX 03epa, a He
TOJIBKO B 3aI1aJHO JEIbTE.
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Puc. 4. B oxpecmnocmsx 3anaonou Oeibmuvl HOIOCA
KapOOHaAmHbIX ~ NOpOO0  600NbL  GHYMPEHHe20  Kpas
Kpamepa  (Kpacuvlii KOHMYp) O0cpaAHUYeHa  Y3KUM
ouanasonom evicom — om —2420 0o —2260 m (no
OMHOWEHUIO K IKEUNOMEHYUANbHOU — NOBEPXHOCU
epasumayuonnoco noas Mapca). Hnmocmpayus u3

obcysicoaemoti cmamwu 6 Icarus

JlHO kpaTepa B LeJIOM CIOXEHO Maduueckumu (c
BBICOKMMU cofepskaHusiMu Mg u Fe) BynkaHHYeCcKUMU
HOpOJaMH — MOTOKaMH JIaB, KOTOPBIE JIMIIb 110 KpasMm
HEPEKPHITHIMU KapOOHaTaMH u TJIMHUCTBIMU
OTJIOXKEHHUAMH.

B 3eMHBIX yclOBUAX KapOOHATHBIE IOPOABI U3 PEUHBIX
IIOTOKOB OTKJIQABIBAIOTCS B KPAEBbIX HACTAX LIETOYHBIX
(conmoBbix) 03ep, uMeromux pH Boxaer Ooiee 9. Boabl
JIOJDKHBI copepkaTh OukapbooHar HCO; u mpu stom
OBITh TIEpEHACHIMEHHBIME KaTHOHamu Ca’ n Mg
Haunbosnee Onu3kuM aHAJIOroM, IO MHEHHIO aBTOPOB,
ABJIAETCSL O3epHO-pedHas cucrema ozepa Canga (cM.
lake Salda) B Typumu. OHO TOXe paCIIONIOXKEHO B
KpaTepe, a BIAJAIONIUe B HETO BOAHBIC IIOTOKH, TaK XKe,
Kak M B cioydae c KpaTepoM E3zepo, pa3mbiBaior
OKpyXaromue o3epo Maduueckue 1mopopel. B
npuOpeXHBIX  BoAax o3epa Canga  omiaraercs
rugpomarse3ut (hydromagnesite) — ruapaTupoBaHHbIH
KapOOHaT MarHus, U 3TO OAHO U3 HEMHOTUX MECT Ha
3emsie, TIJe CHHE3eNEHblE BOAOPOCIH  CO3JAIOT
COBpPEMEHHBIE CTPOMATONUTOBBIE mOCTpoiiku (M. J.
Russell et al., 1999. Search for signs of ancient life on
Mars: expectations from hydromagnesite microbialites,
Salda Lake, Turkey).

OpHako, aOCONIOTHO HE OYEBHUAHO, YTO KapOOHATHI
3amagHON OkpauHbl KpaTepa E3zepo oOpasoBamuch npu
yuactuu Oaxrepuii. Ha 3emiie ecTb MHOrOYHCIIEHHbIE

W. Delta Front

Elevation
(-2470 m)

TIpUMEPBHI, Korga

KapOOHaTHBIE
npuOpeXHOH 30HE 03ep 00pa3ylTcs aOUOreHHBIM
nyreM. OIMH M3 CaMbIX pAaCIpPOCTPAHEHHBIX TaKHUX
IpUMEpoB — KapOOHaTHBIE Ty(Bl WIH TPaBEPTHHBI,
OCaXKJIarolecs U3 PONHUKOBBIX WIM TEPMAaJbHBIX BOJ
OpU MX MOCTYIUICHUM B O3€pHBIC IIEJIOYHBIE BOJBI,
oorateie HCOs;— (cM.: TpaBepTHHOBBIE Teppackl

OTJIOXKCHUA B

INamykkane).  JIOCTaTOUHO  MOIIHBIE  OTJIOXKCHUS
KapOOHAaTHBIX Ty(OB BCTpPEYAIOTCS B TNPHOPEKHBIX
yacTsx coneHblx o3ep 3amana CLIA (mampumep, ozepo
MoHo) n Bocrouno-AdprkaHcKkoit puhTOBO JOIHHBI.

ABTOpBI CUHTAIOT, YTO Ja)Ke B ITOM Clydae H3ydeHHE
KapOOHATHBIX ITOPOA 3amagHON YacTH Kparepa Esepo
Oyner BechbMa HPOAYKTUBHBIM, MOTOMY YTO U
abuoreHHele Ty(]bl, M KapOOHATHBIE OCAJKH MOTYT
COXpaHiATh B cebe  Chuedbl  KU3HENCATENBHOCTH
OpraHM3MOB, a TaKke — JaTb OOraThli Marepuai Juist
HAJEOKIMMATHIECKUX PEKOHCTPYKIUH.

IIpu cnexkTpoMmerpuueckoil cheMmke B KpaTepe E3zepo
ObLIH UCHTU(HUIUPOBAHEI MHHEpabI
THAPATHPOBAHHOTO  KpeMHe3eMa  THIA omana
(amopdublii TuapokpemHeseM SiO,nH,0). H3yuenuro
9TUX  MUHEPAJIOB  MOCBSALIEHO  MCCIEHNOBAHMUE,
npoBeneHHoe rpymmnoi ydensix n3 CHIA u Kuras non
pykoBonctBoM J[xona Mycrapaa (John F. Mustard) u3
BpayHoBckoro YHUBEPCUTETA. Pe3ynbTaThl
omyonukoBaHsl B kypHane Geophysical Research
Letters.

I'mppatupoBanHblii KpemMHe3eM B kpatepe Ezepo mor
MOSIBUTHCSL KAK MHUHUMYM TpeMsi myTsiMu: 1) oH ObL1
NPUHECEH PEYHBIMU IIOTOKaMmH; 2) TYTeM NpsIMOro
OCaXJICHUSI U3 TEPMaJbHBIX PAaCTBOPOB (€CIU 3TO ObLI
palioH BYJIKaHHYECKON aKTUBHOCTH, Ha 3eMJe TaKue




IpUMepsl €cTh); 3) B pe3yabTaTe B3aUMOASHCTBUA C
BOJIOH IIopoA 6a3aJIbTOBOIO OCHOBaHUS KpaTepa.

Puc. 5. Kpacnvimu mouxamu noxasanvl mecma, 2oe ol

UoeHMuUYUpoBar  2UOPAMUPOBAHHBIL — KPEMHE3EM.
3enenviti yeem — OMIONCEHUS. 3ANAOHOU OeNbMbl,
HCENMBIL ~— —  OMIONCEHUA  CeGEPHOU  Oelbmbl;
KOPUUHEBbIll — BbIX00bl 0A3ANLIMOBO20 OCHOBAHUS
@uonemosvrii. — peunoe pycno. Hzobpascenue u3s

obcysicoaemoti cmamwvu 6 Geophysical Research Letters

Panee Bce (akThl HICHTU(PUKAIIMH Ha MOBEPXHOCTH
Mapca THUAPATHPOBAHHOTO KpEMHE3eMa CBSI3BIBAJIH
HCKJTFOYHUTETIBHO C TPOIIECCAMU H3MEHEHHsI TIOpPOJI
OCHOBaHUs. BecbMa BEpOSATHO, YTO U B JAHHOM CITydae
MBI UIMEEM JIEJI0 C TEM JKE MPOLECCOM, TeM Oosiee YTo
MUHepai oOHapyXeH HETOCPEICTBEHHO HaJl
Oazanbramu (puc. 5).

Tem He MeHee, W JABa MHEPBHIX BapHaHTa B O03EpHO-
pedHoli 00CTaHOBKE BIIOJIHE PeajibHbl. B mepBoM ciydae
KPEMHUCTBIE ocaJKu nociue TUTH(UKALUIH
(3aTBepaeBaHust) NpeoOpa3yloTcs B KPEMHHUCTHIC
craHipl. Bo  BTOpoM  cimydae  BOKpPYr  TOpsSYMX
UCTOYHHMKOB, HECYIIUX pPACTBOPEHHBIH KpeMHeE3eM
GbopMHPYIOTCS  OTJIOXKEHHS KpeMHUCTOro Tydpa —
reizepura.

W3 3eMHOM T'€0JI0rMK U3BECTHO, YTO U B T€X, U B IPYIHUX
IOPOJaX XOPOLIO COXPAHAIOTCS OMOCUTHATYPBHL. ITO
CBSI3aHO C TeM, 4YTO IIPU BBINAJACHUM KPEMHHUA U3
PacTBOpOB, KpeMHe3eM crocodeH 3aMelaTh
OpraHyyeckyue KiIeTkd. [Ipy  3TOM  HOJHOCTBIO
coxpaHseTcs MOpP(HOJIOrUs OpraHU3MOB BIUIOTH [0
KJIETOYHOM CTPYKTYpBI, a 3a C4eT KOHCEPBAaIUU KIETOK B
KPEMHHUCTOI 000J04Ke — OpraHH4YecKuil yriepox, a
UHOT/Ia JIa)Ke JTUIU/BL.

ABTOpBI CYMTAIOT, YTO HWACHTU(GUINPOBAHHBIN HMHU
TUPOKPEMHE3eM, CKOpee BCero, 00pa3oBajicsi Ha MecTe,
B HIDKHHX CJOSX KOMIUIEKCA IENBTOBBIX OTJIOKCHHUM.
Kak mpaBmio, Takue MecTa Ha TEIUIOM MEIIKOBOJBE,
Ky#da PEKOH CHOCHTCS NHTATeNBHBI — MaTepual,
coOpaHHBIH C OONBIIOH TEppUTOpUM, Hauboiee

6J'IaFOHpI/IiITHI>I JUI1 pa3sBUTHA  KU3HU. A caom
KPEMHHCTBIX OCaJKOB MOr'yT CITOCOOCTBOBATH
MaKCUMaJIbHOM COXPaHHOCTH 6I/IOMaTepI/IaJ'Ia.

VYueHble pacCUUTHIBAIOT, YTO C MOMOIIBIO
obopynoBaHus, pa3MelIeHHOro Ha
mwianeroxone «Mapc-2020», oHM, Kak
MUHHAMYM, IOJYyYaT OTBETHI Ha BOIPOCHI,
Kacarolyecsi TeHe3nca KapOOHATHBIX U
KPEMHHCTBIX OTIIOKeHnH kpaTtepa Ezepo, a
KaKk MaKCUMyM — OOHapyxaT CJebl
JIpeBHEN MapCHaHCKOM KU3HU.

B 3akmroueHMH XOTENOCh OBl OTMETHTb,
gyro go 2012 roma HACA wu EKA
pa3pabaThIBali  Mapcoxol B  paMKax
COBMECTHOH  IpOrpaMMBl  OCBOEHHSA
Mapca. B 2012 rony HACA Brinmo us
IIPOEKTA, HayaB IUIAHUPOBATh
cobctBeHHyl0  Muccuto  «Mapc-2020».
EKA mnponmomkuno pa3paboTKy CBOEro
Mapcoxoja B COTpyJHUYECTBE C
Pockocmocom. Celfuac 3TOT  ammapat
uMeer pabouee Ha3BaHHE MapCOXOJ
«Pozanuny =~ ®paHKIMH» B 4ecTb
AQHIVIMHCKOTO XUMHKa ¥ IHOHEpa HCCIeNOBaHUI

ctpyktypsl JJHK.

Ero 3amyck 3amnanupoBaH Ha 25 utong 2020 roga. Ilo
mwiany B Mapre 2021 roma OH JODKEH JOCTHYb
HOBEPXHOCTH Mapca U IpH3eMIINThCA B palioHe IUIaToO
Oxcust (Oxia Planum). 3agaya mMuccuu Ta ke, 4To U Y
«Mapca-2020» — TMOHCK CIEI0B CYILECTBOBAHUS
MIPONUION WM HacTosel xu3Hu Ha KpacHoil mianere.
Hecmotps Ha To, uTo Mapcoxon «Po3anunan OpaHKInH»
[0 CBOMM Tra0apuTaM 3HAUUTEIBHO MEHBIIE CBOErO
aMEpPUKaHCKOro  cobpaTa, OH OCHAIleH BCEMH
HEOOXOJMMBIMU aHAJIUTUYECKUM IHpUOOpaMH, a Takxke
OypoOBOif yCTaHOBKOH C MaKCUMaJbHOH paboueii
riyouHol 2 merpa. [Iporpammoii peaycMotpeH oToop
17 obpazuoB kepua. Kpome toro, 0yp obopynosan MK-
CIIEKTPOMETPOM Ui MHHEPaJOTMYECKOro H3YYCHUsS
TOPHBIX [OPOJ] Ha ITyOUHE.
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ECENEHHAA

Hama ceromgusmiHss craThsd OyAeT  IOCBSIIEHA
MyTEHIECTBHIO MO BCeleHHOM U CBOE MMyTeIecTBUE MBI
OCYIIIECTBMM C TIOMOIIBI0 OECIUIATHOM MPOrpaMMBbI
Mitaka

(https://4d2u.nao.ac.jp/html/program/mitaka/index E.ht

ml). Hauném cBoii myTh ¢ TOro Mecra, Iie caMu ceidac
HaxomuMmcs. 3en€HbIM KPEeCTHMKOM OTMEUYEHO Halle
MECTOIIOJIOKEHHE — MyCTh 3TO OyJer ropox Pocros-Ha-
Jony. Henanexko Mbl MOXeM YBUAETH A30BCKOE MODE,
Uépnoe mope, Kpemmckuii momyoctpoB u KaBkasckue
TOpbl, @ yJAIMBLIMCh YYyTh Jajiblie — U BCIO 3EeMIIIO
LIEJTUKOM.

Bmwkaiimmm k HaMm HEOECHBIM TEJIOM OYZAET, KOHEYHO,
Haml cnyTHUK — JIyHa, ynanéHHas OT Hac B CpeiHEM Ha
384 000 kunomerpoB. CTOUT MpHU ITOM OTMETUTH, YTO
oTHOcHTeNnbHble pa3Mmepbl CONHIA, TJIaHET, a TaK JKe
BCEX OCTANBHBIX Ten COJIHEYHOH CHCTEMBI 371eCh OyIayT
YMBIIIIEHHO TpeyBenuueHbl. CBA3aHO 3TO C TEM, YTO B
MIPOTUBHOM CIIy4ae MBI MPOCTO ObI HE YBHJEIH JMCKOB
IUIaHET B MacmTadax ux OpOMT — HACTOJIBKO OHH OBLIH
ObI MaJIbL.



Ecnu Mbl ynanumcs emé cuipHee, TO MomaaéM yKe BO
BHYTpeHHIOIO 4acTb COJHEYHOH CHCTEMBL. 37ech
pacnionoxxeHo CoNHIIE U YeThIpe MIAHETHl, Ha3bIBaeMble
BHYTPEHHUMH IUIAHETAMH JIHOO )K€ TUIAHETaMH 3eMHOM
rpynnsl. K HuM otHOcaT Mepkypuii, Benepy, 3emito u
Mapc. Uem ke OTIMYAIOTCS BHYTPEHHHE IUIAHETHI OT
TEX, YTO PACIOJIOKEHBI 3a opOutorr Mapca? Orimumii
MOXKHO BBIJISJTUTH HECKOJIBKO: BO-TIEPBBIX, CYIIECTBEHHO
OTJINYaeTCss XMMHUUYECKHH COCTaB — €CIM BHYTPEHHUE
TUIAHETBI COCTOSIT M3 KaMEHUCTOr'O BEUIeCTBA M MMEIOT
TBEPYIO MIOBEPXHOCTb, TO IUIAHETHI BHEIIHUE SBIISIFOTCS
ra3oBeIMU rurantamMu. CoOCTBEHHO TOBOpsl, M3 CIIOBa
«THT'aHTBI» BBITEKAET BTOPOE CYIIECTBEHHOE OTIINYUE —
pasmep. JIro0ast n3 BHEIIHUX IUIAHET TOpa3fo OOJbIle U
MaccuBHEE, 4YeM BCE BHYTPEHHHE IUIAHETHI BMECTE
B3SITHIE.

Hemaneko or opOMTBI 3eMiM MBI MOXEM YBUIETh
OpaHXEBYI0O JIMHUIO, KOTOpas 00O3HadaeT OJHY
ACTPOHOMUYECKYI0 enuHuIy. Jlemo B TOM, YTO B

actpopusuke  CONHEUHOW  CHUCTEMBI  PACCTOSHUS
MPUHATO BBIpAXKaTh HE B KWIOMETpaX, a B
ACTPOHOMUYECKHUX  CAMWHHUIAX, YHCICHHO  PaBHBIX

cpenHeMy paccrosiHuio Mexay ConHIeM | Hallen
3eMaéli WM, €CIM H3BICHUTLCS 00jee IMOHATHLIMU
cioBamMu — 3T0 150 MUIITHOHOB KUIIOMETpOB. BBesaena
ObUTa Takas €IMHHIIA HW3MEPECHHUS PACCTOSHHS CYryoo
IUIs yao0CTBa — JJIs TOro, YTOOBI HE OIEPUPOBAThH B
pacuérax TakKuMU OOJIBIIUMH YHCIAMH, KaK MHJUTHOHBI,
MUJUTHAPIBI, TPUUTHOHBI U T.1I.

Mexny opbOuramu Mapca u lOnmrepa MBI MOXeM
YBHUIIETh OTPOMHOE KOJIBIIO, COCTOSIINEE M3 MHOKECTBA
OCJIBIX TOYEK — 3TO BCE aCTEPOMIBI, T.C. KAMCHHUCTHIC
TeNna pa3sMepoM OT HECKOJBKHX METPOB JI0 THICSYU
kuioMeTpoB. COOCTBEHHO TOBOpS, TEIO pPa3MEpoOM B
TBICIYY KWIOMETPOB B MOSCE ACTEPOUIOB BCET'O OJHO —
9TO KapiukoBas IuiaHera llepepa. IlepBonauanbHO, B
XIX Beke, kak Toiabko llepepa ObLia OTKphITA, €€
OTHECIH K OomnpiiMM IiaHeTaM CONHEYHOH CHCTEMBI,
Hapsay ¢ Mapcom nnu 3eMi€d, HO MO3Xke, MOCie TOro,
KaK OBLTH OTKPBITHI IPYTHE acTEPOUIbI M OIMpeleieHa
Macca camoit llepeprr, €€ mepekIaccuGUIUPOBAIN
CHauaja B aCTePOMI, a 3aT€M — B KapPJIUKOBYIO IUIAHETY.
Tem He MeHee, maxe B CTaTyce KapJIMKOBOW IUIAHETHI
Ilepepa ocraércs KpymHEWIIMM OOBEKTOM IIOsica
aCTEepOUJIOB H 3aKJII0UacT B cebe Ooyiee OHOM TPEeTH ero
MAacCBhI.

31ech, B MporpaMMe - IIaHETAPHH, HAM KajKeTCs, 4TO
MOSIC aCTEPOHMIOB OYEHb IUIOTHBIM, HO Ha CaMOM JIelie
9TO HE TaK — PACCTOSHUS MEXKIY COCETHUMHU 00BEKTaMU
B HEM COCTaBJIIOT MHJUTHOHBI KHJIOMETPOB, a JIIOOOM
KOCMHUYECKHH KOpalbiib, KOTOpPBIA OYAeT CKBO3b HEro
MpoJIeTaTh, NPAKTHYECKH HE PUCKYET CTOJNKHYTHCS TaM
¢ yeM-I1100.

3a MOsICOM acTEepOMIOB pacloiIOKeHa KpyHHeHmas
mwianera ConmHeuHolt cuctembl — IOmwurep. IOmumtep
OYeHb MAaCCHBEH, 10 Macce OH npumMepHo B 318 pas
MIPEeBOCXOMUT Hanry 3emutto. Eciu O OH HaOpai emé B
10 pa3 Oomblme Maccel, TO cTajd Obl yKe 3BE3I0H —
KOPHYHEBBIM KapiMKoM. Torjga Ha HamieM HeOe ObLIO
ObI 1Ba COJIHIIA — OJIHO KEJITOE, a BTOPOE — KpacHoe, a
BCE TpeIMEThl Ha 3eMile OTOpachiBajau Obl JIBOWHBIE
TEHH.

Ha opb6ure IOmurepa — Brepemu u mo3aad HETO — MBI
MOXEM YBHZAETH €ellé IBE TPYIIIBI aCTEPOHIOB — 3TO TaK
Ha3biBaeMble TpostHIbI HOmurepa. OHM pacroioXeHb! B
Toukax Jlarpamka — T.e. B TakMX TOYKax, THe
rpaButaimsi ConmHua u lOmurepa KoMmrmeHcUpyeT Apyr
npyra. Takoe pacrmoioXeHUe  SIBISETCS  OYEHb
YCTOWYMBBIM W OHO HEM3MEHHO Ha MPOTSHKCHUH
MUJUTHAP/IOB JIET.

3a KOmuTepoM HaxoauTcs, MOXKaIyH, caMas M3BECTHas
miaHera ConmHedHo# cuctembl — CaTypH, 3HAMEHUTBIH,
MPEeXJE BCEro, CBOMMHU KOJIbIIAMH, COCTOSIIIUMU U3
MHOYKECTBA JICISHBIX (pparmMeHToB. Eciau MBI momieTum
K HUM TOOJIYDKE, TO YBHIUM, YTO KOJIbIA HE CILIOUTHBIE




— OHH COCTaBJIEHbl M3 MHOXXECTBAa TOHEHBKHX KOJIEUeK,
OTIENEHHBIX IPYT OT Apyra TEMHBIMH IIPOMEKYTKAMH —
miensamu. J[Be kpymnHetime meinu — mens Kaccunu (oHa
camas IIMpOKas W 3aMeTHas) W Ielb JHKe (yKe, HO
TOXE JOCTaTOYHO KOHTpAacTHas) JOCTYNHBI  JUIst
Habmonenust ¢ 3emiu. Bee ske ocTaibHBIE HIETH, a MX
TYT TBICAYM, OBUIM OTKPBITHI yXKE C IOMOIIBIO
KOCMHUYECKHX aIllaparoB, Takux kak Kaccunu-Itoiirenc,
KOTOpBII COBceM HelaBHO — B ceHTsOpe 2017 ropa,
3aBEepIIJI CBOIO JIBAALATWIIETHIOW paboTy W Cropein B
IUTOTHBIX YacTsIX aTMocdepsl CaTypHa.

[Inanerapuit mo3Bossgier HaM MocMoOTpeTh Ha CaTypH ¢
CaMBIX pa3HBIX PAaKypCcOB — B TOM YHUCIE U C TaKUX,
KOTOpbIC HEAOCTYIHBI [T HaOmoaarens ¢ 3emiu. Tak,
HaIpHUMep, €CIH MBI IOCMOTPHM CO CTOPOHBI CEBEPHOT'O
MONIOCa TUIAHETHI, TO YBHAMM, Kak TeHb or CaTypHa
MaJIaeT Ha €ro KoJblia. A €CIlld, HallpOTUB, B3TJITHEM CO

CTOPOHBI IOXKHOI'O IIOJIFOCa, TO 3aME€THUM, KaK TCHb OT
CHUCTEMBI KOJICH IMagacT Ha JUCK CaMOro CaTypHa.

CTpOl"O TOBOpA, BCC IUVIAHCTHI — TUTaHTBI OKPYKCHbBI
KOJIbIIaMH. HOCMOTpI/IM Ha CJICAYIOIYIO U3 HUX — YPaH.
Kom)ua YpaHa MBI MOXEM YBUACTH Ha KYIIOJIC
IJ1aHeTapuss B BHIC TOHEHBKOM CepeHLKOﬁ IIOJIOCKH,
OHOHCI)IBaIOH_Ieﬁ JUCK IUIAHCTHI.

[Toyemy >xe CTONb PA3HUTEIBHO OTIMYAIOTCA MEXKIY
coboit kompra CatypHa u VYpana? IlpuumH TOMY
HECKOJIBKO: BO-TICPBBIX, CYIIECTBEHHO pPa3IM4acTCs
cocrag kouell. Eciau konbiia CaTypHa COCTOST U30 JIbAa,
TO KOJIbIIa YpaHa — U3 MaTepralia, 00JIbIle MOX0XKEro Ha
caxy, rpadur win yroab. OUeBUAHO, YTO CHEr W JIET
JIy4Ille OTPaKAIOT COJHEYHBIC JIYUH, HEXKEIU Caka HIIH
yrojib, a IOTOMY U Ka)XyTcsl HaMm Oojiee sspkumu. Bropast
NpUYMHA TaK M BOBCE OaHalbHA - EJIO B TOM, YTO
cucrema kojern CaTypHa O4eHb MaCCUBHA M MIPHUMEPHO B
1000 pa3 mo Macce MPeBOCXOAUT KOJIbIla YpaHa.

Camoit nanéxoit muaneror CoMHEUHON CHCTEMBI ceifuac
cunrtaercs HenTyH, HO He Tak TaBHO 3TOT CTaTyC OBLT Y
npyroro oobekTa — y [lmyToHa.

Pluto

IMomretum k Ilnyrony moOmmke. Jlemo B TOM, 4TO B
1930 rony, xorga ITimyToH OBUT OTKPHIT, €r0 pa3Mepbl U
Macca ObUIM oOmpenesieHbl B KOpHE HelpaBWIbHO. B
YaCTHOCTH, MpEANOoJaraioch, 4YTO €ro pa3Mepbl
MPUMEPHO COOTBETCTBYIOT Tabaputam 3emun. B
JeWcTBUTENLHOCTH ke [IyToH ropa3no MeHblle He TO
4yTO 3eMJM, HO Jaxe Hamiei JIyHbI, 94TO He MO3BOJISIET
eMy cuutathcs Oonbmiod 1uaHerod  CoHEYHOM
cucrembl. [lostomy B 2006 romy Ilmyron Obin
nepeBeI€H B IPYIIY KapJIUKOBBIX IIaHET.

Tem He Mmenee, B 2015 rogy Ilnyron ObuT mompoOHO
uccleoBaH  KocMH4yeckuMm  anmapatroM  «Hosble
TOPU3OHTHD) W 3TO CYIIECTBEHHO PACIIMPHIO HAIIH
3HaHWsA 00 STOM yHaNEHHOM HeOecHOM Tene. bbun
noydeHsl noapoousie dororpadun IlryroHa — camoit
3aMETHOM JIEeTaNbl0 Ha ero MOBEPXHOCTH OKa3aJoCh Tak
Ha3zpiBaeMoe «Cepaue IlmyToHa» - 3TO OrpOMHBII
A30THBIH JIeTHYK, Ha3BaHHBIN B 4eCTh
nepBooTkpbiBarens [lnyrona Knaiina Tom60. MHTtepec
MIPE/ICTaBIsIET TOT (PaKkT, YTO a30T, KOTOPHIA B 3€MHBIX
YCIOBUAX TMPEICTaBIIsACT co0oi ra3 u Ha 78% ciaraer
3eMHyto armocdepy, Ha Ilmyrome oxmaxnaercs
HACTOJIBKO, YTO TpeBpaiaercs B J€1, TBEPAYIO TOPHYIO
MOpOMy, Claralmoulyl0 3HAYUTENbHbIE 00JacTH Ha
noBepxHoctH [ImyToHa.



)19 - 20:00:

IHomumo IlnyroHa, 31ech ke, Ha 3aaBopkax CoaHeuHOMH
CHCTEMBI, MBI MOXEM OOHAapYKUTh €€ MHOKECTBO
00BEKTOB, MMOX0XkHX Ha [IIyToH Mo cocraBy U pa3mepy —
9TH OOBEKTHI 00pa3yloT emé OAWH TOSIC acCTEPOHIOB,
Ha3piBaeMbli Iloscom Koiinepa. CambIM  KpyITHBIM
o0bekTOM mosica  Koiimepa  0OBIYHO — CUHTAETCS
KapJIMKOBasl IUIaHeTa Opujaa, KOTopas INPUMEpHO Ha
20% MaccuBHee, YeM YK€ YIOMSHYTBHII HaMH paHee
ITmyroH.

Ecnu MbI ynetum emeé B ¢TO pa3 Aajiblie, TO MonaiaéM B
OrpOMHOE 00JIaKO, COCTOsIIIee M3 MHOXKECTBA siep
JIONTONEPUOINIECKIX KOMeT — 3To 00aako Oopra. Yto
O3HaYaeT CJOBO «JIOJTONEPUOAMYECKUX»? A O3Ha4aeT
OHO TO, YTO Ha OoAWH 00opoT Bokpyr ConHIA y 3THX
KOMET yXOJSIT COTHHU THICSY, & TO U MUJUIMOHHI JIET. A 'y
HEKOTOPBIX, TAKUX Kak Komera [lenaBana, naxxe JECATKH
MUJUITHOHOB JIeT. MHorme M3 KOMET 3Toro obJaka
IBWKYTCsT BOKpYr COJNHI@ TO OYeHb BBITSAHYTHIM
opOutam, W3peaKa NPOHHKAsh BO BHYTPEHHIOI YacTb
COJTHEYHOH CHCTEMBI, IJie¢ M CTAHOBSTCS JOCTYIHBIMH
IS HAOJIIOIEHUA.

& Qort‘€leyd

10 thousand au

IMo BHemmHe#l rpanune OOGnaka Oopra OOBIYHO |
poBoAT rpaHuily COTHEYHON CHCTEMBI — JICJIO B TOM,
YTO €CIM MBI OymeM yHoalathCs emié CuibHee, TO
rpaButarms CoJHIA OCTaOHET HACTOJIBKO, YTO IO CBOCH
cuiie yxe OyIeT yCTynaTh IpaBUTAIMU COCSTHHUX 3BE3.
Y TaJaKTHYECKOTO IICHTpA.

Bce nmanpHelimme paccTosiHAS OyIyT yKe TaBaThCs B
CBEeTOBBIX Trojax. CBeToBOW Toa — 3TO OrpoMHas
eIMHUIIA U3MEPEHUsI PACCTOSHUS, KOTOpas paBHA TOMY
PACCTOSIHUIO, KOTOPOE CBET MPOXOJHT 3a KaJICHIAPHBIX
TOJl WJTH, €CITH BBIPA3HTh 3TO PACCTOSHUE B KHIIOMETPax
— 93T0 mnpuMmepHo 10 TPWIIMOHOB KHUIOMETPOB.
OrpoMHasi BEIMYKMHA, KOTOPYIO JaXe TPYIHO CPABHUTH
¢ 4eM-11u00, C YeM MBI MOTJIH ObI IMETH J€JI0 Ha 3eMIle.
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brnmxaiimied k HaM 3Be3NION, pasymeercs, €ClIM He
cuntath ConHua, sBisieTcs KpacHbI kapiuk [Tpokcuma
IentaBpa — coyrHuk Anbdsl IleHtaBpel. Bce 3tn
3BE31BI YIAICHBI OT HAC YyTh OoJjiee, 4YeM Ha 4 CBETOBBIX
roaa. Taxxke B 4KciIe caMbIX OJIM3KUX YHCTUTCS CHpHYC
— sipyaiilnas 3Be3Jla 3eMHOro He0a, pacroyioKeHHas Ha
pacCTOSIHUM PUMEPHO B 8 cBETOBBIX JieT oT ComHIa.



Ha ynanenun B JECATKM M COTHH CBETOBBIX JIET OT
3eMii MBI MOXKEM HAWTH TPAKTUYECKH BCE 3BE3IBI
3HAKOMBIX HaM co3Be3auii. PaccMoTpum, HanpumMep, BOT
9Ty 3Be3ny — berenbreize. B paznoro poga CMU ouenb
YacTO MOXXHO HaWTH YTBEPXKJEHHS O TOM, YTO I3Ta
3Be3/la CKOpPO JOJKHA B30PBATHCS CBEPXHOBOM, HO Ha
caMOM Jielle TaKue 3asBJICHHS, KaK MHHHMYM,
nocremiel.  Jla, berenpreiize paHoO WM MO3THO
B30pBETCSI CBEPXHOBOM 3BE€3/I0M, HO KOIJla UMMEHHO 3TO
npou3ouAET — 3aBTpa win depe3 10000 yier, HUKTO He
3HaeT. boree Toro, He CyneCTBYeT HaIEXHBIX CIIOCOOOB
orpeziesieHust 3Toro cpoka. [ToaroMmy oxuaats B3pbIBa B
Ommkaiiniem OymayrieM He CcTouT. Bnpouem, maxe eciu
OH ¥ NMPOHU30HMIET — HUKAKUX HETaTUBHBIX (PeKToB 1Ist
3eMii HeCTH He OYJIET, CIIMIIKOM YK €JTUKO PACCTOSHUE
MEXIy HaMH U 3ToH 3Be370i1 — nopsaka 600 cBEeTOBBIX
JeT.

Our Galaxy

Ecnmu MBI ynetuM OT Hamiero aoma eui€é Aajblie, TO
CMOXXEM YyKe HaOmoJaTh BCIO Hally TajJaKTUKy —
Mueunstit [Tyts. Muneunstit [1yTe npencrasisier coboit
CIHPAJIBHYIO TAJIAKTHKY - 3/IECh, Ha KYIOJIE TUIaHEeTapHst
MBI MOXKEM JIETKO B 3TOM YOEIUTHCS M YBUJETH €ro
CTPYKTYpY, NMOXOXYI0O Ha THraHTCKuii BomoBopor. Ho
JUIsL peaNibHOro 3eMHOro HaOmomartenss Mieunsiii [Tyt
Oyner BBHINNIAAETh HHAaYe — B BHIE IPOTSHKEHHOM
Oenécoil momockl, mepecekaromieli Bcé Heb6o. CBs3aHO
9TO C TeM, YTO J000i HAOIIOJATENb, HAXOMAIIUICS HA
3emie, cMOTpUT Ha Mieunslit IIyTh He cO CTOpPOHBI
TIOJTIOCA, & U3 INIOCKOCTH, KaK ObI «COOKY».

Triangulur
P

«Our Galaxy

million light-years

Andromeda Galaxy

Henanexo or Mieunoro Ilytu Mbl MoxeMm HalTu
OONbIIOE  KOJMYECTBO TYCKJIBIX TalakTHK — 3TO
Bonbmoe u Manoe MaremnanoBsl OOnaka, KapJiukoBas
ranaktuka CKynpnTopa, KapJiuKoBble ranakTuky Jles [ u
Jle II. Bece 3Tu rajnakTHKU O4eHb Majbl — [0 Macce OHU
B JIECSITKM M COTHH pa3 YCTYIAIOT Hallei rajakTHKe, a
MOTOMY M HE OTHOCSTCSI K OCHOBHBIM 4JIeHaM MecTHO
rpynmbl. K TakoBbIM, Kak NPaBHJIO, OTHOCST TOJBKO
Hally TajaKThKy, TyMaHHOCTb AHIpOMEnbl |
ranakTuky TpeyronbHuKa.

O TymanHOCTH AHIpOME/IBI XOTENOCH OBl pacckaszaTh
HaMHOIO ToApoOHee. Bo-mepBrix, 3TO KpynHeimas
rajaKkThKka Hallero MEeCTHOTO CKOIUIGHHS — OHa
MPUMEPHO B IIOJTOpa pa3a OONbIIe M MAaCCHBHEE, YeM
Ham  Mieunsiit  Ilyte. [pyroit e€ wuHTepecHOM
0COOEHHOCTBIO SBJsIeTCsl TOT (akT, uto TyMaHHOCTB
AHIpOME/BI CUNTAETCS CaMbIM YHAaJEHHBIM OOBEKTOM,
BUJUMBIM HEBOOPYXEHHBIM TJ1a30M — HECMOTpS Ha TO,
YTO pacCTOSHUE /0 He€ cocTaBysieT Oonblie 2,5 MIIH.
CBETOBBIX JeT, €€ BcE€ emé MOXKHO YBUACTbH
HEBOOPY)XEHHBIM TJIa30M, 0€3 IMPUMEHEHUS ONTHUKU B
BUJI€ OY€Hb MaJEHBKOTO BBITSHYTOTO IISITHBIIIKA CBETA.
Ho sT0 crnpaBemiMuBO TONBKO B TOM CIly4ae, €CIU MBI
OyneM TpOBOAWTH CBOM HAOJIONEHHS BAAJIH OT
ropoackoit  3acBerku. B ropoge  TymaHHOCTB
AHIpoMenbl TaKKe MOXHO MpPOHAOIIONATh, HO IS
3TOr0 HaM MOTPeOyeTCss HEOOBIIION TEISCKOI W XOTS
OblI mmoneBoil OmHOKIB. Kcratn, nmpu3MeHHBI OWHOKIB
SIBIISIETCS TOCTATOYHO MHTEPECHBIM U YHHBEPCAIBHBIM
WHCTPYMEHTOM Julsi HaOmiofeHusl 3BE3qHOrO Heba —
MOATOMY, €CJIM Yy Bac JOMa Takol ecTh, 00s3aTeIbHO
BOCIIOJIB3YHTECh UM — TIOBEPHTE, Bbl HE OKAKUTECH
pa3oyapoBaHHBIMHU.

CxoruteHus raJlakTUK 00BEIUHSIOTCS B
CBEpXCKOILUIEHHs, a T€, B CBOIO oOuepenb, 00pa3yloT
KpyIHOMACIITaOHYI0 CTpYKTYpy Bceenmennoit. Ecnu Mbl
OyneMm ToBOpUTH O BceneHHOW B caMOM KPYITHOM
Macmrabe, TO Mbl CMOXXEM BBIACIUTH JBAa OCHOBHBIX
TUIa 00pa30BaHUH — 3TO TaJaKTUYECKHE CTEHbI (WIIH,
KakK MX em¢ Ha3bIBalOT — HUTU) U ITYCThIE IPOCTPAHCTBA
— BOWABI, 3alOJIHEHHBIE TOJBKO MEXTaTaKTHUIECKUM
ra3oM, Kak IpaBUiIO, BOIOPOIOM.

Hy u ecnu MBI ynerum coBceM pnamneko — Ha 13,8
MUIUTHAPJIOB CBETOBBIX JIET OT 3€MJIM, TO MBI CMOXXEM
YBHETH PEIMKTOBOE M3TydeHHE. JTO TO, YTO OCTAJIOChH
HaMm OT OOJIBIIOTO B3pHIBA — MOMEHTa (DOPMHUPOBAHUS
Hamel BecenenHoi.



N3zyuas TeMIIEpaTypHYIO KapTy PEIUKTOBOTO
U3JIydEeHUs,, MBI MOXXeM OOHapY)XUThb Ha HEH ropsuue
00J51aCTH, OTMEUYCHHBIE KPACHBIM, M XOJIO/IHbIE, KOTOPHIE
UMEIOT CUHHMH WM (UONETOBBIA OTTeHOK. Cumraercs,
4TO TOpsYMe OO0JACTH COOTBETCTBYIOT — KPYITHBIM
rajakTHYeCKUM CT€HaM — B O3TOM HaIPaBJICHUU
HaXOOUTCSd MHOTO BEIECTBA, XOJOJHBIE K€ SBISIOTCS
OTpa)XeHHEM OOLIMPHBIX Bo#IoB. Takum crmocoOom,
HATpUMEp, B CO3BE3AMH OpHIaHa ObUT OOHApPYKEH
TMIAaHTCKUM BOWI, B IONEpEYHHKE NpeBbIAOmui 3
MWIIHApAa CBETOBBIX JeT. Jlaxke TpyaHO NpeACTaBUTh
cebe Takoe — 3 MWDUIMapaa CBETOBBIX JIET IMYCTOrO
NPOCTpPaHCTBA: 0€3 TaJlaKTHK, Oe3 IUIaHeT, 0e3 3BE3,
3aII0JIHEHHOTO XOJIOAHBIM M OYEHb pa3psHKEHHBIM

BOJIOPOJOM.
Teneps MBI MOXXEM COBEPIIUTH OOpAaTHOE MyTEIIECTBUE:
PENMKTOBOE  W3JIydyeHHe —>  KpyIHOMacIuTaOHas

CTPYKTYpa, IA€ KaXKaas TOYKa — 3TO I'aJlaKTHKa C

MWIUIHApAaMU 3BE3]  — CKOIUIEHHMs TalakKTHUK —
MECTHasl Ipynmna rajaktuk — Mieunslii Ilyte u ero
CIYTHUKH —CITUpaJIbHBIE pyKaBa — OJIMDKaie K Ham
3B&31pl — rpanuna ComHeyHoit cuctembl U OOnako
Oopta u3 MHOoxectBa kKomer — Ilosc Koiimepa —
IUIAHETBI-TUTAHTBl —> BHYTPCHHAA 4YaCTb ConHeuHoit
cucteMbl — CoJHIle — a BOT OHa Hama 3emuid. 37ech
MbI U IPU3EMITUMCH.

Hukonai JemuH, rmo6umerns acmpoHoMUU,

2. Pocmos-Ha-/[]JoHy
CneumansHo ans xypHana «He6ocsog»
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AcTpoHOMHYECKasi 00CepBaTOpUs, pPacHOIOKEHHas B
LeHTpaJbHOM Mapke I.PocroBa-Ha-J[oHY, HMeeT oueHb
JONTYI0,  CIOKHYI0O M HMHTEPECHYIO  HUCTOPHIO.
[epBonauansHO oHa npuHayiekana PI'Y (PocroBckomy
l'ocyaapcTBEHHOMY YHUBEPCUTETY). ACTPOHOMHUYCCKUE
ucciuenoBanus B PI'Y Hayamuch ¢ MOMEHTa ero
OCHOBaHHA,  T.€. ¢ mepeesga  Bapmasckoro
yHuBepcurera B 1915 rogy. OHM HpOBOAWINCH Ha
kadenpe acTpOHOMHM M T'€OIE3UH IOl PYKOBOICTBOM
npo¢. C.JI. YUepHoro.

Ha xadenpe BBINONHAINCH, B OCHOBHOM, Pa0OTHI IO
HeOeCHOW MeXaHHKe - MpPOBOJAMIIUCH PacdeTbl OpOUT
MaNblX IUIAHET C YYETOM BO3MYIIEHHH OT APYIUX
IUTAHET U pacyeThl OPOUT TeNl ¢ MEePEeMEHHOW MacCoM -
KOMET.

B roael BoiHB ¢ 1942 1. mo 1944 r PocroBckuii
YHUBEpCHTET OBUI 9BaKkyupoBaH B ropox Om
(Kuprusust), a mo ero Bo3pameHuto B 1947 B
TOPOJICKOM TapKe, Kak caMOM TeMHOM mecte Pocrosa-
Ha-JloHy  ObUla  TOCTpOEHa  aCTPOHOMHYECKAs
obceparopus PI'Y, kotopast Obuta OTKphITa B 1948 T.
Ee actpoHOMHYecKWii TaBWIBOH OBUI  OCHAIICH
[eiicoBckum 15-cm pedpakTopom, a B 1981 romy ObLT
ycraHoBiieH 400-MM 3epKaJIbHBIH TeJIeCKOMN-pedIIeKTop,
W3TOTOBIICHHBIH B OJECCKMX  MAacCTePCKUX  MOA
PYKOBOJICTBOM IHMPEKTOPA OECCKOH acTPOHOMHYECKOMN
obcepsaropuu B.II. IleceBnua.

B Tor ke nepuon B 00cepBaTOpuy Hayally POBOUTHCS
HaOIIOICHUST IepeMeHHbIX 3BE3],
Koporkornepuoanyeckux uedeun Ttuma RR Lyr. B
00cepBaTOpUU TPOBOIMIN WCCIEIOBAHUS TIEPEMEHHBIX
3Be3]] TaKWe H3BECTHBIE POCTOBCKHE ACTPOHOMBI, Kak
mpod. Anekceri AnekceeBud bateipeB, A.B. bouek u
Banentuna [lerpoBHa IO nxuna. B 1973
YHUBEpCUTETCKass oOcepBaropus ObUla 3aKpbITa, a
00Opy/ioBaHHE TEPEBE3CHO B HOBYIO 00CEpBaTOPHIO,
noctpoennyto B Hempuroske. B 80-x romax B
nomenienun obcepsatopun B Ilapke ['opbkoro Obun
OTKpBIT IJIAaHETApUH.

90-e TOmBI MO MOHSATHBIM TPHYMHAM CTAJd OYEHb
CIIOKHBIM BpeMEHeM JUIs Hamedl oOcepBartopuu -
(akTH4eCKH B OTO BpeMs OHa Kak KyJIbTypHO-
MIPOCBETHUTENBCKOE YUPESXKACHHE He (YHKIIMOHHPOBAJIA!
B €€ 34aHUH pacronaraics BuneocanoH. B Hauane 2000-
x rozoB [lmanerapuii BO30OHOBUII CBOIO paboTy, OJHAKO
coBceM ckopo, B 2007 BHOBb 3akpbulci H3-3a
aBapUUHOI'O COCTOSHUS MTOMELCHUH.

K cuacteio, TpydgHble BpeMeHa He MNPOJOKAIOTCS
BeuHo. B 2014 r Obuta mpoBeaeHa PEKOHCTPYKIUS
3maHusl 00CepBaTOpUM U €€ IepeodOopynoBaHHEe, a B
2015 roxy oHa ObUIa OTKpHITA JAJISI TIOCETHTENEH, Kak
JeKkTopuii " ACTpOHOMHYECKas odocepBaTopus'.




B ToM ke romy ObUI CMOHTHUPOBaH HOBBIH KYyIOJ, B
KOTOPOM pa3MeIlEeHbl COBPEMEHHbIE TenecKomsl: 150-
MM pedpaxrop arnoxpomar u 90-MMm
uHTep( epEeHIINOHHBIH COJIHEUHBIN TEJIECKOI
"Coronado", mO3BOJSIONINE MPOBOANUTH HAOIIOACHHS
KaK HOYBIO, TaK U JTHEM.

Tyr crour ymomsHyrh BOT o uéM. OOBIYHO Bce
MIOCEeTUTENH y HAac CHpalMBaioT: "A BO CKOJIBKO pa3
yBEIMYUBAET OTOT Teneckon?". OTBETUTh Ha HEro,
KOHEYHO, MOXXHO, HO JIy4llle OCBETHTh 3TOT BOIPOC
Oomee koppektHo. Ha camoMm jene, BakHeHIeH
XapaKTepPUCTUKOW TelleCKola SBJISETCS BOBCE HE
yBEIWYEHHUE, a ameprypa — 3TO JUaMeTp OOBEKTHBa
(sruH3BI 15 pedppakTopa WM 3epkaiia A peduiekTopa)
B MuwumMerpax. Uem ameprypa Oosbliie, TeM OoJjblie
cBETa OT JNANEKUX U TYCKIBIX OOBEKTOB KOCMOCA MBI
CMOXKEM co0paTh U TeM OoJiee SIpKOe M KOHTPACTHOE
n300pakeHHEe TMONYYUTh. YBEIMUEHHE K€ SBISIETCS
MIPOU3BOTHOM, T.€. 3aBUCAIIEH OT anepTyphl BETMYUHOM.
OOBIYHO MaKCHMAJIbHO TIOJIE3HOE YBEIMYECHHUE IS
KayeCTBEHHOTO  ONTHYECKOr0 HWHCTPYMEHTa paBHO
YIBOGHHOMY TMaMeTpy 0ObEeKTHBa B MIJLTUMeETpax. T.e.
st eneckona "Takahashi" oHo cocraBnser 300 kpat, a
mis "Coronado" - okomo 180 kpat. EcrectBenHo,
JIAaHHBIE BEJUYWHBI CIPABEUIUBBI JUISI  UJIIEaTbHBIX
aTMOoc(epHBIX YCIOBUII - Ha NpPAKTHKE OHH, Kak
MIPaBUIIO, HEMHOT'O MEHBIIIE.

Boo6iie e MBI MOXKEM MOCTaBHTh Ha TENECKONE H
6orpiree yBenuuenne. C TEXHHYSCKOW TOYKU 3PECHUSI
yBEITUUEHUE YHCICHHO PaBHO OTHOIICHUIO (HOKYCHOTrO
paccrosiHus OOBEKTHBA K (DOKYCHOMY PACCTOSHHIO
okymsipa. W ecaum MBI, K TOpHMEpPY, BO3BMEM
JIBYXMHUJUTUMETPOBBIA OKYISAp U OyaeM HCIOIb30BaTh
ero Ha Tteneckone "Takahashi", To momydum
HOMHUHAJIbHOE yBenudeHnue Oonbmie 500 kpart. Ciemyer
MOHUMATh, YTO TAKOE CBEPXYBEIHUYEHUE OYIET CPOIHH
nuppoBoMy 3yMy Ha (oToammapaTe: HOBBIX AeTayiei
OHO HaM He MOOABHT, a BOT SPKOCTh M KOHTPACTHOCTh
NPEKHUX 3aMETHO YMEHbHIMT. Tak YTO ero MOXHO
HCTIONB30BaTh TONBKO IO OYCHb SPKAM OOBEKTaM,
Hanpumep, 1o Jlyne.
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B 1enoM criexTp 3aaad, penraeMbIX ¢ HOMOIIBIO HAIIEro
o0opyIoBaHUA  O4YEHb LIMPOK - OT  OOLIero
O3HaKOMJIEHHS CO 3BE3NHBIM HEOOM [0 HaydHBIX
UCCIIENIOBAaHUI  JBOMHBIX U  IIEPEMEHHBIX 3BE3J.
INocerutenu obcepBaTopun MoryT HabmonaTs ConHie B
JIHEBHOE BpeMs; JIyHy, ITaHeTH! U 3BE3/IbI - B HOUHOE.

Pedpakrop mnpomsBoxctBa kommanHun "Takahashi”

CHaOXEH  aBTOMATU3UPOBAHHOM  BKBAaTOPHAIBHOM
MOHTUpPOBKOM u coBpemeHHoi II3C-matpuneit, d4ro
OTKpBIBAa€T BO3MOKHOCTU HE TOJBKO VIS HPOBEICHUS
BU3YyalbHBIX HaOMIOAEHMI, HO M [1UII CepbE3HOH
actpogororpapuu. K coxaneHuo, BO3MOKHOCTH 3TOr0
UHCTPYMEHTa 3aMETHO OIpPaHHYEHbl €ro T'OpOACKUM
pacloloKeHueM - TOPOICKOM CMOr M 3acBeTKa
ABJIAIOTCS 3J€HIIMM BparoM acTpoOHOMa-HAOMIOAATeNs.
Ho >Tu orpaHu4eHHs KacaroTcs, IJaBHBIM 0Opa3oM,

BO3MOXHOCTU €I'0 Hay4HOTO
UCIIONB30BAHUSA -  BECTH
IPOCBETUTENBCKYI0  PaboTy
OHH HE MEIIaloT.

ConHeuHbI N TeJIEeCKOoN
"Coronado", TOCTpOEHHBIH
Ha ©Oase wuHTEphepomerpa
®dabpu-Ilepo, SIBIIICTCS
HIOUCTHHE YHUKaJIbHBIM
00opyaoBaHUEM UL
obcepBaropuii FOra Poccum.
U3 BCETO BUJIUMOTO
JMara3oHa cBeTa OH
HPOITyCKaeT JIHLIb
HEeOOJIBIION  CHEKTPaIbHBIN
ydactok  mumpuHod 0,3
aHrcTpeMa BOIM3M JIMHUH
cepun banemepa Bomopona
H,, COOTBETCTBYIOIIEH
JUIMHE BOJHBI B 656,28 HM.
Ilo moBogy CHEKTPOB, MHE
Ka)KeTCsl, CTOMT IPOSICHUTE.
Kak wu3BecTHO, BHIMMBII
CBET IpeicTaBiseT co0oil
3JIEKTPOMAarHUTHOE
U3JIy4€HHE C JUIMHOM BOJHEI
ot 400 uM ((pHONETOBEII) 10
700 HM (KpacHbI) - HTOTO
MBI  HMEeM  JOCTYIHBIH
nuanasoH B 300 HM wiom
3000 AHTCTPEM. Hns
TEJIECKOIIa XKe 3TOT JUaNa30H
Menbie B 10 000 pa3. Oto
HO3BOJISAET HPOBOJUTD
HaOIIOIEHUST XPOMOC(HEPHBIX
obpazoBanuii Ha CosnHiE He
TOJIBKO BO BPEMsI COJTHEUHBIX
3aTMEHUM, HO U BooOLIe B
JI000M TTOT0XKHI JIEHb.

[Touemy e MBI UX BUAUM?

Cexper 3axiroyaercs B TOM,

yro xpomochepa ConHia

CBETHT MPaKTUYECKH

HOJIHOCTBIO B iuHKMH H,, B TO

BpeMsi Kak ¢oTocdepa - BO
BCEM [Hama3oHe cIekTpa. Takum oOpa3oM, TeIecKol
"Coronado" MO3BOJISIET HAM B THICSYH Pa3 YMEHbBIIUTH
3acBETKy OT (oTrocdepbl U NOBBICUTH KOHTPACTHOCTD
Jeraneit XxpoMocdepsl.




Kpowme ACTPOHOMMYECKOTO o0opyoBaHus,
oOcepBaTropusi  pacroliaraeT TaKKe COBPEMEHHOM
MaTepHANTbHO-TEXHUYECKOH 0a3oi A TpoBeACHUs
JIeKIMOHHBIX 3aHATuil: Ha 100-mroiimoBoMm JKK-3xpane
JIEMOHCTPUPYIOTCSI ~ TIO3HABaTeNbHble  QWIBMBI O
Bcenennoii. B kymonme mpexHeill  oOcepBaTopum
CMOHTHpPOBAaH IUIaHeTapuid, B  KOTOpPOM  ceifuac
MpoBOAATCS  JieKuuu-pacckassl  "lIporynka  mon
3Be3aHbIM HeOoM", "IlyremectBue mo Bcenennoi" u
MHOTHE JpYyTHe, MO3BOJIAIOIINE N3Yy4aTh CaMble pa3HbIe
aCIIeKThl HayKH 0 Heoe.

B omHoM wu3 mnoMemeHuin
00cepBaTOPHU  PACIIOIOKEH
arrpakuuod "Fly-Motion" -
CUMYJIATOP aBUAIMOHHBIX W
KOCMHYECKUX MOJIETOB,
(YHKIIMOHATIPHO CXOXKHH C
TPEHUPOBOUYHBIMH CTEHAAMHU
NUWJIOTOB TPaXJaHCKOH U
BoeHHOH aBmanuy. KabOuna
aTTpaKIMOHA criocobHa
BBINOJIHATH TIOJIHEIE
MIEPEBOPOTHI  OJHOBPEMEHHO
B JIBYX IUIOCKOCTSIX, 4YTO

BeCchMa MIPaBIONOI00HO
BOCCO3/1a€ET YCIIOBUSA
peasbHOT O yIIpaBJICHUS
CaMOJIETOM.

B pamkax Hay4HOW pPaOOTHI
COTPYIAHHKAMH
o0cepBaTOpUH  MPOBOJUTCS
perymsipHoe ¢ororpadupopanre CoiHIA C TOMOIIBIO
teneckona "Coronado" u ¢opmupyercs OaHK JaHHBIX
actpodoTorpaduii Cosnana TUTST aHaIn3a
XpoMmochepHbIXx  cTpykTyp. OmHO W3  HAY4YHBIX
HampaBiieHuit  pabotel  OOcepBatopum  CBSI3aHO C
UCTOpUEH acTpOHOMUHU POCTOBCKO# 001aCcTH - H3y4YeHUE
WCTOPHH CO3J[aHUsI U pabOThI caMoii 00CepBaTOPUH.

B mmanax obcepBatopuu co3gaHue 0a30BOrO U
yIIyOJIEHHOTO KYpCOB  JISKIMH IO  aCTPOHOMHUH,
MPOBEICHUE CEMHHAPOB MO AaKTyalbHBIM MpobIeMaM
COBPEMEHHON aCTPOHOMHH, HCTOPUH ACTPOHOMHH,
MPOBENICHHE MPAKTUYECKHUX 3aHSTHIH Ha
HaOJIOATENIbHOM TUIOIAKE PSIOM C IUIAHETapHeM IO
M3YYECHHIO PACIIONOXKEHMS CO3BE3NH Ha HOUHOM Hele.

[TmaHupyercs MOIEpHU3ANUSA HAOMIOAATENBHOW 0a3bl U
pacIIdpeHue  CHeKTpa YCIyr Uil ITOCETHTEJICH,
CBSA3aHHBIX C HAOIIONEHHWEM HeOECHBIX OOBEKTOB:
OMHOKYJIsIpHAs HAacaJka Ha TEJIECKOIN ITO3BOJIUT BECTH
OHOBPEMCHHBIC BH3YyaJllbHble H  (poTorpaduueckue
HAOMIOZACHUS 32 AaCTPOHOMHUCCKUMH OOBCKTAMH U
SIBIICHUSIMH, a OKYJIAp C TepeMEHHbIM (HOKYCHBIM
PAcCTOSIHUEM JacT BO3MOXKHOCTh OBICTPOH CMEHBI
YBEITUUCHHSI, JABACMOT'0 TEJICCKOIOM.

Y3kononocHele (GUIBTPHI IS HaONMIOACHUS OO0BEKTOB
JTAIFHETO KOCMOCa TO3BOJISAT HAOMIONATh IIaHETapHbIC
U TUQPY3MOHHBIE TYMAaHHOCTH JaXe B YCIOBHAX

FOpOI[CKOﬁ 3aCBCTKH.

Peanusyrotcst mu 3tH wiankl? - [TokaxeT Oymaytee.

aeawenu, J1. Bodonaxckas,
M. lWanoeanoe, M. Muxenée

CrenuaibHo s XXypHaJjia «HebocBom»




2020 200 6ydem UHMEPECHbIM & OMHOWeHUU
COJIHEeYHbIX 3amMeHull, a makxe nnaaHem u
Komem.

[nasHbIMU acmpoHOMUYECKUMU COBbLIMUSIMU
2020 eoda 6ydym nonHoe U KosibyeobpasHoe
COJIHeYHbIe 3ammeHusi (yacmHbie asbl
KombyeobpasHo2o 3ammeHuss 6ydym 8udHbl C
meppumopuu Poccuu u CHI). Bceao xe 8 amom
200y rpou3olidym 08a COMTHEYHbIX U YembIpe J1yHHbIX
3ammeHus. JlyHHble 3amMmeHus npuxodsmcsi Ha
SIHBAPCKOE, UMHbLCKOe, UIIIbCKOe U HOS6pbCcKoe
rofIHOMYHUE, @ COJIHEYHbIe - Ha UKOHLCKOE U
OekabpbCcKoe HOBOJYHUE.

Penumbral Lunar Eclipse of 2020 Jan 10

Geocentric Conjunction = 19:04:06.8 UT ID. = 2458859.29452
Greatest Eclipse = 19:09:54.1 UT ID. = 2458859.29854

Penumbral Magnitude = 0.9209 P. Radius = 1.2806° Gamma = 1.0728
‘Umbral Magnitude = -0.1109 U. Radius = 0.7276° Axis = 1.0550°

Saros Series = 144 Member = 16 of 71

Moon at Greatest Eclipse
(Geocentric Coordinates)

RA. = 07h26m45.7s
Dec. = +23°00'03.4"
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@ ) HE = 00%5900.8"
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Sun at Greatest Eclipse
(Geocentric Coordinates)
RA. = 19h26m31.95
Dec. = -21°56'49.9"
S.D. = 00°16'15.9"

HP. = 00°00'08.9"
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Farth Umbra
Penumbral = 02h04m22s P1=17:0535UT

P4=21:14:19UT

Eph. = Newcomb/ILE
AT= 768s F. Espenak, NASA’s GSFC - 2004 Jul 07
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Mepeoe 3ammeHue 2020 2zoda 6ydem
nosymeHeebiM JyHHbIM. OHO npousoltdem rpu
nonHonyHuu 10 sHeaps, a a €20 eudumMocms
pacrnpocmpaHumcsi Ha ece palioHbl Poccuu u CHI.
MakcumarnbsHasa ¢paza 3ammeHuss cocmasum 0,92,
Umo eecbMa bu3Ko K epaHuye 3emHol meHu. JlyHa
npoldem 4epe3 CeBEpPHYyI 4Yacmb 3eMHOU MEHU.
BammeHue ysudsam makke xumenu Esponbi, A3uu,
Appuku u Aecmparnuu.

Bmopoe  3ammeHue  200a
nosymeHeebiM  NIYHHbIM U  [ipou3olidem 8
nonHonyHue 5  uwHs.  3ammeHue  cmoz2ym
Habnodampb xumenu meppumopuu Poccuu u CHI,
KpOMe ce8epHbIX U 80CMOYHbIX palioHO8 CmpaHsbl, a
MakcumaribHasl rnosiymeHesasi ¢paza e2o cocmasum
0,59 npu npoxoxdeHuu JlyHbl 4Yepe3 CE8EpHYIo
yacmeb 3eMHol meHu. Obwasi npodomKkumeibHoCMb

6ydem

rosiymeHe8oco 3almMeHuUs cocmaeum bonee mpex
yacos.

Penumbral Lunar Eclipse of 2020 Jun 05

Geocentric Conjunction = 18:57:43.4 UT JID. = 2459006.29009
Greatest Eclipse = 19:24:59.7 UT J.D. = 2459006.30902

Penumbral Magnitude = 0.5936 P. Radius = 1.2788° Gamma = 1.2405
‘Umbral Magnitude = -0.3994 U. Radius = 0.7429° Axis= 1.2283°

Saros Series = 111 Member = 67 of 71

Sun at Greatest Eclipse Moon at Greatest Eclipse
(Geocentric Coordinates) (Geocentric Coordinates)
RA. = 04h57m21.65 N RA. = 16h58m25.5s
Dec. = +22°39'21.3" | .‘ A/Dec. =-21°27'09.3"
S 00°15'45.7" _—. S\ ;/ S.D.= 00°16'11.4"
HP. = 00°00'08.7" N | [ HP. = 00°59'25.1"
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Earth l’ﬁnumbm
Eclipse Semi-Durations Eclipse Contacts
Penumbral = 01h41m34s s P1=17:4321UT
P4=21:06:29 UT

Eph. = Newcomb/ILE
AT~ 7725 F. Espenak, NASA's GSFC - 2004 Jul 07
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Annular Solar Eclipse of 2020 Jun 21

Geocentric Conjunction = 06:41:18.4 UT 1D. = 2459021.778685
Greatest Eclipse = 06:39:59.3 UT 1D. = 2459021.777769

Eclipse Magnitude = 0.9940 Gamma = 0.1210

Saros Series = 137 Member = 36 of 70
Sun at Greatest Eclipse
(Geocentric Coordinates) N
RA. = 06h01m33.0s
Dec. = +23°26'09.7"
S.D. = 00°15'44.2"
HP. = 00°00'08.7"

Moon at Greatest Eclipse
(Geocentric Coordinates)
RA. = 06h01m30.1s
Dec. = +23°32/57.2"
S.D.= 00°1524.0"
HP. = 00°56'31.1"

External/Internal
Contacts of Penumbra
Ul =04:47:38.0 UT
| U2 = 04:49:04.5 UT

P3=07:2825.0 UT s U3 = 08:30:55.1 UT
P4 = 0933575 UT Local Circumstances at Greatest Eclipse 4= 0832158 UT
Lat. = 30316N Sun Alt. = 82.9°
Ephemeris & Constants ~ Long. =079°4L3'E  Sun Azm. = 1743° Geocentric Libration
Eph. = Newcomb/ILE Path Width = 21.2 km  Duration = 00m38.2s (Optical + Physical)
AT= 7725 1= -497°
k1 =0.2724880 b= -0.11°
K2 =0.2722810 o= 169°

Ab= 00" Al= 00"

[ N N )
0 1000 2000 8000 4000 5000
Kilometers

F. Espenak, NASA's GSFC - Fri, Jul 2,
sunearth.gsfe.nasa.govleclipseleclipse. himl

Tpembe 3ammeHue 2020 2o00a 6ydem
KosibUueobpa3HbIM COJTHEeYHbLIM U ripousolidem npu
HogonyHuu 21 utoHs, a ronoca KonbyeobpasHol
¢pasbi npolidem no Agbpuke, HXKHbIM cmpaHam A3uu




u akeamopuu Tuxoeo okeaHa. MakcumarnbHas ¢hasa

3ammeHusi cocmasum 0,994 npu
npodomKkumenibHocmu KonbuyeobpasHol ¢asbi
3ammeHuss 38 cekyHO 8 cepeduHe  MoOoCkl

3ammeHus. Yacmubie ¢pa3bl 6ydym 8uOHbI 8
Hekomopbix cmpaHax Eeponbl, 6 Agpuke, A3uu u
UHOoHesuu. YHacmHbie ¢ha3bl 3ammeHuss cmo2ym
Habmodampb XXumesnu toXHOU Mosio8uHbl  Hawel
CMpaHsbl.

Penumbral Lunar Eclipse of 2020 Jul 05

Geocentric Conjunction = 04:29:00.7 UT  J.D. = 245903568681
Greatest Eclipse = 0429:55.6 UT 1D, = 2459035.68745
Penumbral Magnitude = 0.3797  P. Radius= 1.2515°  Gamma = -1.3640
Umbral Magnitude = -0.6385  U. Radius = 0.7167° Axis= 13147°
Saros Series= 149 Member = 3 of 72
Moon at Greatest Eclipse
(Geocentric Coordinates)
RA. = 18h59m12.55

Sun at Greatest Eclipse
(Geocentric Coordinates)
RA. = 06h59m10.4s N
Dec. = +22°4423.4"
S.D. = 00°15'43.9*
HP. = 00°00'08.6"
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Penumbral Lunar Eclipse of 2020 Nov 30

Geocentric Conjunction = 09:07:53.0 UT JID. = 2459183.88047
Greatest Eclipse = 09:42:41.6 UT JD. = 2459183.90465

Penumbral Magnitude = 0.8548 P. Radius = 1.2047° Gamma = -1.1309
Umbral Magnitude = -0.2575 U. Radius = 0.6532° Axis= 1.0288°

Saros Series = 116 Member = 58 of 73

Sun at Greatest Eclipse Moon at Greatest Eclipse
(Geocentric Coordinates) (Geocentric Coordinates)

RA. = 16h27m39.9s N RA. = 04h28md6.5s

Dec. = 21°4430.8" | Dec. = +20°44'46.2*

SD.= 00°16'13.1" Earth Penumbra SD. = 00°14'52.4"

HP. = 00°00'08.9" HP. = 00°54'35.1
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Eph. = Newcomb/ILE
AT~ 777s F. Espenak, NASA's GSFC - 2004 Jul 07
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Yemeepmoe 3ammeHue eoda 6ydem
nosymeHeebiM  NIYHHbIM U  [ipou3olidem 8
nonHonyHue 5 wutona. Omo 3ammeHue 6ydem
Habnodambcssi 8 pasHbix hazax e CeeepHol U

OxHoli  Amepuke, a €20  MakcumaribHasi
rnonymexesas gasa docmueHem 0,38.
EcmecmeenHbili criymHuk 3emnu npoudem & 3mo
3amMeHuUe 4Yepes HXKHyl0 Yacmb 3eMHoU meHu. B
Hawel cmpaHe 3ammeHue Habnodamscs He 6ydem.

Msamoe 3ammMeHue 200a 6ydem
nosymeHeebiM  NIYHHbIM U  [ipou3olidem 8
nonHonyHue 30 Hosbps. 3ammeHue  cmoa2ym

Habnodampb xumenu meppumopuu Poccuu u CHI,
Kpome 3analHbIX palioHo8 cmpaHbl, a MakcuMalsibHas
rnonymeHegasi alza eeo cocmasum 0,85 nipu
npoxoxoeHuu JlyHbl 4epe3 HKHY0 4Yacmb 3eMHOU
meHu. Obwas npodomKUMenbHOCMb oJ1yMeHe8020
3amMeHusi Cocmasum OKO/l0 mpex C [0/108UHOU
yacos.

Total Solar Eclipse of 2020 Dec 14

Geocentric Conjunction = 16:18:05.4 UT 1D. = 2459198.179230
Greatest Eclipse = 16:13:22.9 UT 1D. = 2459198175959

Eclipse Magnitude = 1.0254 Gamma = -0.2940

Saros Series = 142 Member = 23 of 72
Moon at Greatest Eclipse
(Geocentric Coordinates)
RA = 17h29m54.2s
Dec. = -23°32'59.1"
S.D. = 00°16'23.7"
HP. = 01°00'10.4"

Sun at Greatest Eclipse

(Geocentric Coordinates) N
RA. = 17h30m05.8s oL
Dec. = -23°15'32.2" =

S.D. = 00°16'14.9"

HP. = 00°00'08.9"

Ul=14:32:279UT
U2 =14:33:00.1 UT
U3 = 17:53:44.7 UT
Ud=17:54:129 UT

P1=13:33:477UT \
P2 =15:36:45.7UT |
P3 = 16:49:52.2 UT s

PA = 1852598 UT Local Gireumstances at Greatest Eclipse
Lat. = 40°205'S Sun Alt, = 72.7°
Ephemeris & Constants ~ Long. =067°56.1'W  Sun Azm. = 103°

Eph. = Newcomb/ILE  Path Width= 90.2km  Duration = 02m09.6s
AT= 7175 1= 3.49°

K1 = 02724880 b= 041°
12 = 02722810 c= 147

Ab= 00" Al= 00" Brown Lun. No. = 1212
[ W |
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F. Espenak, NASA's GSFC - Fri, Jul 2,
sunearth.gsfe.nasa.govleclipseleclipse.himl

Lllecmoe 3ammeHue 2020 2o00a 6ydem
nonHbiM cosiHe4YHbiM. OHO rnipousolidem rpu
HosonyHuu 14 Oekabps, a nonoca nonHou a3kl
3ammeHus npolidem no akeamopuu Tuxo2o okeaHO8
u AmnaHmu4YyecKo2o OKeaHOo8, @ makxe rnepeceyem
10XHYy0 Yacmb Yunu u Ap2eHmuHbl. MakcumarnbHas
npodormKkumensHocmb nonHou ¢hasbl cocmasum 2
MuHymsl 9 cekyHd. B Poccuu He ©6ydym
Habnodambcs daxe YyacmHble ¢hasbl 3amMeHUS.

UHpopmayus o6 amux 3ammeHusix 6ydem
nocmeneHHo nybnukosambcs Ha Acmpoghopyme
http.//astronomy.ru/forum/ 8 meme ACmpoOHOMUYECKUE
HabmodeHuss. O Hauboriee UHMEPECHbIX Ons
Xumenel Hawel cmpaHbl 3ammeHusix 6ydym
onybnukosaHbl Ccmambu 8 XypHane «Heboceodx»
http://www.astronet.ru/, a makxe 8blr10eHbl Ux 8e6-
eepcuu Ha AcmpoHem. Cmambu O COJSIHEYHbLIX U
JTYHHbIX 3amMeHUsdaX paHHUX Jiem UuMermcs Ha
http://www.astronet.ru .

Geocentric Libration
(Optical + Physical)

Budumocmb nnaHem 6 2020 200y
docmamoyHo bnazonpusmHa. Mepkypull 8 meyeHue
200a docmueHem 3 ympeHHUX (Mapm, Ursb, HOSI6pPb)
u 3 eeyepHux (¢hespanb, UOHb, OKMS6Pb)
anoHeayul, He omxods om ConHua bornee yem Ha 27
epadycos. Jlydwas eedyepHsis bydem 8 ¢hesparne, a
Jlydwast ympeHHss - 8 Hosibpe.




~Neptune

10 cheBpanA - BeyepHAA (BocToyHadA) anoHrauwA 18 rpagycos 01 oKTABpPA - BeyepHAA (BocToYHaA) ancHrauwA 26 rpagycos

04 vioHA - BeuepHAA (BocTOMHAR) 3noHrauws 24 rpagyca

BEYEPHWE SNOHTALIMA MEPKYPWA 2020 MCOA (ona Mockeel nocne 3axona ConHua)

24 maprTa - yTpeHHAA (3anagHan) anoHrauuA 28 rpagycos 10 HoAGpA - yTpeHHAA (3anagHasn) anoHraumA 19 rpagycos

22 wionsA - yTpeHHAR (3anagHan) anoHrauus 20 rpagycos

YTPEHHWE SINOHIALINM MEPKYPKA 2020 NTOLOA (ons Mockebl nepep, Bocxogom ConHua)
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KapTa suanmMoro nytu Mapca B uioHe - aexabpe 2020 rdﬂa

Ana BeHepbi 8 2020
200y brazonpusimHbim
spemeHeMm Ons  HabnodeHuUl
6ydem u nepsas u emopas
nonosuHa e2oda (24 mapma -

18

MmakcumaribHas 8eyepHsis
anoHeayusi, a 13 aseycma -
MmakcumaribHas YMPEHHSIS

anoHeayus). AQnsa Mapca 2020
200 - bnazonpusimHoe epems
Ona HabmodeHul, m.k. 13
OKmMsbps niaHema docmuaHem
npomusocmosiHusi ¢ CornHuem,
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08 mapta - coeguHeHve ¢ COnHUEM

23 MIOHSA - CTOAHWE K NONATHOMY ABWKEHUH
11 ceHTa6pA - npoTMBoCTOAHME ¢ ConHUEM
29 HoAbpA - CTOAHUE K NPAMOMY ABUKEHWHO
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U3 11 coeduHeHuli nnaHem Opya ¢ Opyaom
8 2020 200y cambiMu bruskumu (MeHee nonepadyca)
6ydym 3 seneHus (27 sHeaps - BeHepa u HenmyH, 1
mas - Mepkypuli u YpaH u 21 dekabps - KOnumep u
CamypH). Mernee 1 epadyca (Ho 6onee nonepadyca)
cmaHem yeriogoe paccmosiHue mex0y Mapcom u
Onumepom 20 mapma, Mapcom u CamypHom 31
mapma u Mepkypuem u BeHepoli 22 mMas.
CoeduHeHuss Opyeux nrnnaHem MOXHO Halumu 8
kaneHdape cobbimuli AK_2020.

Cpedu 10 nokpbimul JlyHol 6osbwux
nnaHem CornHeyHol cucmembl 8 2020 200y:

Mepkyputi nokpoemcsi 1 pa3 (14 dexkabps), BeHepa -
2 pasa (19 uwHs u 12 dekabpsi), Mapc - 5 pa3 (18
espans, 18 mapma, 9 asaycma, 6 ceHmsbps u 3
(23 ssHeapsa u 19

okmsbps), FOnumep - 2 pasa

gespans). [lokpbimul JlyHou CamypHa, YpaHa u
Henmyna e oamom 200y He 6ydem. CamypH
rnokpoemcsi o4yepedHoli pa3 mosnbko 6 arnpens 2024
2o0a. OwuepedHoli cepuu  rokpbimuli  YpaHa
npudemcsi xO0amb 00 7 ¢pespana 2022 eooda.
lMokpbimus Henmyra JlyHol HauyHymcs He paHee 1
ceHmsbps 2023 eo0a.

IMokpbimut JlyHoU sipkux 36e30 8 2020 200y
He bydem. [lokpbimus 38e30bl AHmapec npudemcs
x0amb 0o 25 aszycma 2023 200a, nOKpbIMus
3863061 AnbOebapaH (anbgha Tenbya) 0o 18
aseycma 2033 200a, nokpbimus 3ee30bi Peeyn
(anbgba Jlbea) - do 26 urona 2025 2o0a, a NOKpbIMUS
36e30bl Criuka (anbgha [esb)) — 0o 16 uroHs 2024
2o0a.




Acmepoud Becma cmaHem cambiM SIpKUM 8 e j
amom 20dy. Ezo brieck 8 Havane u 8 KOHue eoda .
docmueHem 7,4m (cosee3zdue Kuma). bnecka 7,7m e
27 aezycma OocmueHem Llepepa (cossesdue -
Bodones). Acmepoud [lannada ecmynum 8 :
npomusocmosiHue ¢ ConHuyem 14 uoHs npu brecke
9,6m (coszee3due Cmpenbi). CeedeHusi 06 amux Cee
Opyaux SAPKUX acmepoudax nybnukyromcs -
exemecssyHo 8 KaneHOape HabrniroGamenss Ha .
http.//www.astronet.ru/ L.,
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Cpedu komem docmynHbiMu On1s MarnbiX U
cpedHux merneckonos 6ydym, no KpalHelu Mmepe,
0seHebecHble cmpaHHUUbl: PANSTARRS (C/2017
T2) u P/Machholz (141P), oxudaembili 6neck
Komopbix cocmasum sipye 10m. Komema P/Blanpain
(289P) eo3moxHO 6ydem eudHa HEBOOPYKEHHbIM
2nasoM Ha HOYHOM Hebe sHeaps. Cnedyem
ommemumb, Ymo npueedeHHbIll CMUCOK Mo)Xem
3Ha4umesibHO MeHsIMbCSl, 88UOY OMKPbLIMUS HOBbIX
Komem u ygsenuyeHusi briecka oxudaeMbix, a makxe
nomepb U38ECMHbIX KOMEM.

Y13 MemeopHbIX MOMoOKoe8 Jyqwumu Ons
HabntodeHut 6ydym Jlupudsl, lNepceudsbl, OpuoHUObI,
JleoHudb! u 'emuHUOdbI.

OnepamusHbie ceedeHusi 06
acmpoOHOMUYECKUX S6/IeHUSIX U MHO204YUCIIeHHbIE
CCbIIKU Ha UHMEePECHbIe acmpopecypchbi MOXHO
ecezda Halmu Ha AcmpoHem http.//www.astronet.ru/ SicHoro HeGa M ycnemHbIX HaGmoaeHnii B 2020 roxy!

8 KaneHOape Habrrodamerns u AcmpoHoMUYecKoU
Hedere. W
CBeeHusi 0 APUTUX siBJIeHHAX roxa nmerorcst B AK 2020 -

http://www.astronet.ru/db/msg/1364099
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3EM/1A
== BCENIEHHAS

HAYHA HA KDJIECAX
AFMTABTOBYC MOCKOBCKOrO NAAHETAPUA

MCCNEADBATE N TARH CONHLA ANbGPES GAVNEP

HOMHOAMEPUKAHCKOE 3ATMEHME-2019- +

CEMbB JIET «<PAOVMOACTPOHA»
«30HAbl» BO3BPALLAKOTCAH
MONET K CONHUY

AHHOTAIlUM OCHOBHBIX cTaTeill kypHajda «3emuss u
Bcenennasi» Ne 5, 2019

Cemp nem «PaouoAcmponar. Ynen-
Koppecnonoenm PAH  1O.10. Kosanée
(Acmpokocmuueckuii.  yenmp  Dusuueckozo

uncmumyma um. ILH. Jlebeoeea, Mockosckuii
usurko-mexnuueckuii uncmumym).

B wurone 2019 r. ucnomHuioch BOCEMb JIET C
MOMeHTa 3amycka 10-MeTpoBOro paauoTenecKona
npoekta «PagnoActpon». BriBenennsiii 18 urons 2011
r., «Crektp-P» mnpopaboranr B KOCMOCE CeMb C
MOJIOBUHOW JIET BMECTO 3aIIAaHUPOBAHHBIX TpeX.
CoBMecTHO c KpyMHEHIITUMU HAa3eMHBIMU
paanooOcepBaTOpUsIMH  MHOTHX CTpPaH MHpA HaIl
paauOTENIECKOIl TIO3BOJISAT M3ydaTh JalleKhue W SIpKue

00beKkTHl BO  BcenmeHHoi:  KBa3zapbl, IYJIbCaphl,
KocMuueckre Masepel. B mae 2019 r. pabora
OpOMTaNIBHOIO ammapaTa 3aBeplImiiack, HO 00paboTKa
coOpaHHBIX  JaHHBIX Mpoxoibkaercs. Hmke MBI
pacckaxem 0 caMbIX  SIPKHX pe3yabTarax
«PagnoAcTpoHa»,  TOMYYEHHBIX K  HACTOALIEMY

BPEMEHHU, U HEMHOTO — O MEPCIEeKTUBaX KOCMUYECKOM
paauouHTephHEPOMETPUU CO CBEPXTMHHBIMU 0a3aMH.

«30HOBLY 6036PAUAIOMCAN. Joxkmop
dusurko-mamemamuueckux nayk B.B. Illesuenko
(I'ocyoapcmeennutii acmpoHomuuecKuil
uncmumym um. ILK. IHImepnuoepza MI'Y).

Iocne 3aBepiuieHHs NMEPBOTO 3Talla HCCIEIOBAHUM
oOpaTHOW cropoHbl JIyHBI, Korma OBUTM TONY4YEHBI
0030pHBIE JaHHblE Ha OONBINYI0 YacTh BCEH IJyHHOM
MOBEPXHOCTH, HAyaJloCh OCYIIECTBJICHUE CIEIYIONIIHX
IaroB  C  I[OMOUIbI0  IPUHIMIINAILHO  HOBOM
KocMHuecKkoi TexHUKH. Bo BTopoii monoBuHe 1960-x rT.
B CCCP Ha npaBUTENbCTBEHHOM YpPOBHE ObLIa MpUHSTA
MepCrieKTHBHAS  mporpamMma  um3ydeHust JIyHel c
UCIIONIb30BAHUEM HOBOT'O TOKOJICHUSI THIOTHPYEMBIX
KOCMHYECKHUX KOpaOJeH.

«llonem k Connuy». Jokmop usuko-
mamemamuyeckux Hayk H.C. Becenoeckuii
(Hayuno-uccnedosamensbckuil UHCmUmMym
a0epuoii  ¢usuku um. JI.B. Crobenvyvina,
Hucmumym xocmuueckux uccineoosanuii PAH),
mazucmp ¢uzuueckux Hayxk K.b. Kanopuesa
(Hayuno-uccnedosamensbckuil UHCmUmMym
a0epuoii uzuxu um. /[.B. Cxobenvyvina).

B cratee pacckaspiBaeTcs O Mapajiokcax B
HCCIIEIOBAaHUN COJTHEYHOTO BETpa M JArOTCS OTBETHI Ha
BOIPOCHI: TOYEMY JyeT COJHEYHbIH Berep? 3aueM
neteth K CONHIY? KOMY U 3a4€M 3TO HYXXHO? IOoueMy
kopoHa ConHIa Topsiyee MOBEPXHOCTH Hallel 3Be3[bl?
Ha »Tn wu Jpyrue BOHpPOCHI JIOMKHBI  OTBETUTH
WCCIeIOBaHMsl BHENIHEH KOpoHbl CoJHIA C MOMOMIBIO
KOCMHUYECKOH conHeuHOH obcepatopun «Ilapkep»
(Parker Solar Probe — comHeunsiii 30Hm Ilapkep),
Ha3BaHHOH B YECTh AMEPUKAHCKOTO acTpoU3MKa
IO mxuna Iapkepa.

K 90-nemuio Mockoeckozo naanemapus.
«Hayka na konecax. Azumasmodyc Mockogckozo
naanemapuay. Hayunwi oupexkmop
Mockoeckozo nnanemapus @.b. Pyonésa.

[epBeiii aruraBTo0yc MockoBckoro [lmanerapus
Hayan paborath B 1950 r. AruTanMoOHHBIA aBTOOyC —
3TO CIELHANbHO I1epeoOOpYNOBaHHBIA aBTOOYyC, B
KOTOpOM  OBLI  YCTAHOBJIEH  «JHEBHOI»  OJKpaH,
anmaparypa st IPOeKIUH Y3KOIUIEHOYHBIX (pHIBMOB (a
TaKke JWAlo3UTUBOB 8 X 8 W criaijos),
3BYKOYCHIIUTENbHBIE YCTAHOBKH, PaJUONPUEMHHUKH |
Marautoonsl. Kpome Toro, k MecTy BBICTYIUICHUS B

arutaBToOycCe JIOCTaBJIAIUCh BCEBO3MOYKHBIE
aCTPOHOMHYECKHE M (PU3NYECKHe IEMOHCTPalUOHHEIE
npubopsl  —  Teneckonm (WM OMHOKYNSIp) — JUIs

HAOJIOCHUH pa3IMYHBIX HEOCCHBIX 00BEKTOR.



BeicTyruienus COTPYIHHKOB ITaHETAPHUS,
BBIE3)KABIIUX B aruraBTOOyce, IOJB30BAIUCH Y
MOCKBHYEH 0c000# MOMyISIPHOCTHIO.

B repBoe BpeMsi Ha arutaBTOOyCax
YCTaHABJIMBAINCh  MEPEIBIDKHBIE  3JIEKTPOCTAHIIUH
(mBWXKKHM), crocoOHBIE — OOecreunTh  COOCTBEHHOM

9JIEKTPO3HEpTHeil paboTy Bcell ero ammaparypsl.
OpHako B JanbHEWIIEeM, C pPa3BUTHEM MECTHOM
AJIEKTPOCETH U CO3AaHHEM TPaH3UCTOPHOH ammapaTyphl,
paboraromeld ot Oarapedl WIM  aKKyMYJISTOPOB,
Ha/I00HOCTh B COOCTBEHHBIX MCTOYHUKAX IMEPEMEHHOTO
TOKa IPaKTHYECKH OTIIaJIa.

«lOxcnoamepukanckoe  3ammenue-2019».
Joxmop duzuxo-mamemamuuecxkux Hayk
oupexkmop Acmponomuueckoi obdcepsamopuu
Hry C.A. Azee (Hucmumym Conneuno-3eMHOIl
¢usuku CO PAH, Hpkymck).

2 miong 2019 1. cOCTOATIOCH IOJNHOE COJHEYHOE
3aTMEHHE, HaOIofaBIIeecs B IOr0-BOCTOYHOM YacTH
akBaTopun Tuxoro okeana, Ywiu u ApreHTuHe.
3aTMeHHe SBISUIOCH  TIOBTOPEHHEM  aHAJIOTMYHOIO
siinenus 21 urons 2001 r. yepe3 capoc. MakcumanbHas
MPOJOJDKUTENBFHOCTh  TONMHOH — (a3bl  cocraBwia 4
MHHYTHI 33 CEKyHIIbl, HO COOTBETCTBYIOUIMH Yy4acTOK
ITOJIOCHI HAXOAMJICS Jajieko B okeane. Ha cymie (B Ywin
u ApreHtuHe) HamOOJbIIAs JUIUTEIBHOCTH ITOJIHOM
(a3pl IeKaNa B mpeaenax ot 2-X J0 2,5 MUHYT.

«Hzopv Tumogheesuu 3omkun (k 90-nemuro
co Oua poxcoenusn)». Kanouoam ¢uzuko-
mamemamuueckux nayk A.U. Epemeesa (IFAUILI
MTrY).

Urops Tumodeesnu 3otkuH (1929-2016) — oaun
W3 W3BECTHBIX MOCKOBCKHMX JesiTeJed B 00jacTu
METEOpPHOH AaCTPOHOMHHM M METEOPUTHKH, YUCHBIH,
OKCIIEPUMEHTATOP,  KOHCTPYKTOp-U300peTaTeib |
TalaHTJIUBBIA BocnUTareib-nienaror. OH poxauics 8
ampenst 1929 r. B MockBe B ceMmbe IIpenojaBaTess
¢usuxku. Otenr ymep B 1941 1., mocime 4ero MaTh
paborama Ha moure. Bcro BoiliHy nmo 1945 r. cembs
ocraBasiack B MoCKBe.

Ve B mKomeHble roApl y Wrops mposBuiics
MHTEpPEC K aCTPOHOMUH, KOTOPBIH YKpenmics 6aaroaapst
pabore B Kpyxkke npu MockoBckoM IuiaHetapuu. C
1947 1. mo 1952 r. HUropp 30TKMH — CTYAEHT
acTpoHoMuyeckoro oraeneHus mexmara MI'Y. Ilocne
ero OKOHYaHUS MOJIOZOH BBIITYCKHUK o
pacIipe/ieieHlIo CHOBa OKa3biBaeTcsi B [Imanerapum, HO
yxke B ero mrare. 110 BOCHOMHHAHHSM HEKOTOPBIX

OBIBIINX COTPYAHUKOB IUTaHeTapus, Urops
TumodeeBry 3aBEZ0Ball Beeit OTKPBITOH
aCTPOILIOLIAIKOMN (B Koropylo  BXoawia W

oOcepBaropusi) U Ha HEM OJHOM 3a BCE ITO JieKasa
MaTepuaibHasl OTBETCTBEHHOCTh. 30TKHUH PYKOBOIMII
«CTapUIMMW» KpyKKaMd MOCKOBCKOrO IUIaHETapHs, B
KOTOPBIX 3aHUMaJUCh MIKOJbHUKM 8—10-X Kiaccos,
coBepIIaT MOE3IKUA C KPYKKOBIIAaMH B KpBIM C IIEIBIO
HAOJIOZACHUN METCOPHBIX IOTOKOB W JaJbHEHINEH HX
HaydHOH 0Opa0OTKH. 3aHATUS TPOBOAWIIUCH TaK
HWHTEPECHO, YTO HE TOJBKO HAIOJNHSIN CIIyIIaTenei
HOBBIMH 3HAaHUSAMH, HO M TOKOPSUTH WX BBICOKUM
poManTH3MOM Hayku o Kocmoce. B sToT mepuon, kak

mcan B 2004 r. B aBroounorpadun Urops Tumodeesuy,
y HEro «HAKOMWIICS HMHTEPEC M OMBIT OOpalieHus C
pa3IMYHBIMM HMHCTpYMEHTaMu M mpubopamu». Cpean
corpynuukoB T'AUII MI'Y crapuiero mokonxeHus
HEMaJI0 TaKUX, KTO CTaJ CHEIHAJUCTOM B aCTPOHOMMH,
«TIpOiAs uepe3 ero pyku» B MOCKOBCKOM IITaHETapUU
(crapowm ermie, kctaTy, poecHuke V. T. 3oTkuHa, 1 TOraa
HACTOSIIIIEM 00pa3oBaTeNLHO-IPOCBETUTELCKOM
YUPEKICHUHM, YTO Ha JIONTHE TOIBI 3aTeM ObLIO

yTpauecHo).

«Hccneoosamens maiitn Connya Anvehpeo
Daynep». C.A. I'epaciomun.

B 2018 r. ucnonauinocs 150 et co aHA pokaeHUs
Anpdpena Daynmepa (Alfred Fowler; 1868-1940) —
BBIJIAIOIIETOCS AHIJIMICKOTO acTpoHOMa-
CHEKTPOCKOMKUCTa W (H3MKa, mepBoro I 'eHepalbHOro
cekperapsi MeXayHapOoIHOr0 aCTpPOHOMHYECKOT'O COr03a

(1919-1921), 41-ro npesunenta  KopomneBckoro
ACTPOHOMHYECKOT O obmiecTsa, npe3ueHTa
HanunonansHoro KOMHUTEeTa ACTPOHOMHH u

OOBETMHEHHOTO0 TOCTOSIHHOI'O KOMHTETa COJHEYHBIX
3atMennit MAC, unena-koppecnonnaeHta Ilaprxckoit
aKkaJeMUH HayK, 4ieHa JIOHIOHCKOro KOpPOJEBCKOTO
o011ecTBa 110 Pa3BUTHIO 3HAHUH O IIPHPOJIE.

A. ®aynep poauics 22 mapta 1868 r. B Yucnene
(Mopkmmp) B Gexuoit paGodeil ceMbe TeKCTHIBIINKOB,
ObUT ceapbMBIM ChIHOM Xaiipama n Oamszel Daynep. B
1876 r. cembs mepeexana B paiioH Ilapksyaa r. Kutnn
(MyHunmnaneHeli pation bpandopn B rpaderee Yacr-
Wopkuimp), rae Anb(pea HOmen B HAYANbHYIO IKOIY.
3aMeTHB O€ICTBEHHOE IIOJIOKEHUE CEMbH, COCEl IO
JIOMYy, BHJEBUIMH B MaJlbYMKe MHOIroOOeIIatonee
Oynyiee, Havau (PUHAHCHPOBATh €ro oOpasoBaHue. B
1880 r. MOAPOCTOK TOMYYWSI CTUNCHAUIO MECTHOM
TOproBoii M rpammarnieckod mkonel (Trade and
Grammar School). HecMoTpss Ha JIMYHYIO Tpareauio —
camoyOuiictBo otma, B 15 jer Anbdpen BeMrpan
KOHKYPC M CTaJ CTUNeHIuaToM HanmoHambHOHM HIKOJBI
Hayk. Uepe3 JiBa rojia IOHOIIA MOCTYIMI B 3TO BBICIIEE
yueOHOe 3aBencHue Jlonmona B HOxaom KeHcuHrToHe
(uptHe VIMTIEpCKUI KOJUTEIK).

«Teopemuueckoe Hacnedue AJL
Yujricesckozo u e20 poab 6  pazeumuu
Kocmuueckoil puzuonozuu u 6OUOpUMMOIOZUL.
Jlokmop Meouyunckux HAyK OeicmeumenbHblil
unen Poccuiickoit Akademuu KOCMOHABMUKU UM.
K.D. Huonkoeckozo B.A. I'anuuuit (Hncmumym
Meouko-ouonozuueckux npoonem PAH).

Boigaronumiics oTeuecTBEeHHBIN yueHbId AJleKCaHp
JleonnmoBuu YrxeBCKUH OTYETIIUBO MOHUMAJI
€JIMHCTBO IMPOTEKAIONIMX B MPHUPOAE TMPOIECCOB H
sinennd. OH  BuUAEN MHUP [Jla3aMHd  YUEHOTo-
€CTECTBOUCIIBITATENS], XYJOKHUKA # T1odTa. Emy
NPUHAIISKUAT P (QYHIAMCHTAIBHBIX  OTKPBITHHA,
KOTOpBIC BHECIM HEOIICHUMBIN BKJIaJ B MHPOBYIO HAYKY
Y HaBCErJa BIHCAIH €r0 MMs 30JIOTHIMH OYKBaMHU B
HCTOPUIO €CTECTBO3HAHUS.

Belpocmnii B ceMbe BOEHHOI'O H300peTaTens-
apTUUICPUCTA, OH IMOJYYWI MPEKpacHoe 00pa3oBaHUE.
B nmomamneii 6ubauoTexke oTma ObuI0 OKOIO 15 TEhIC.
KHAT Ha BCEX EBPOICHCKHX s3bIKaX (KOTOPBIMHU C




JeTcTBa Bhajen AnekcaHap). OTHM BO MHOTOM
OOBSICHSETCS  MIMPOTa TO3HAHHM W TBOpYECKas
YCTPEMIICHHOCTh MOJIOOr0 yueHoro. OH GbUT HE TOJIBKO
(DM3UKOM, CTATHCTHKOM M COILMOJIOrOM, HO M BPayoM,
ouomoroM U (miocohoM, a KpoMe TOro, — IOITOM,
MY3bIKAHTOM M MPEKPACHBIM MEH3a)KHCTOM.

«Cmo nem Ha cmpayxce Heba (K 1006unero
MesxncoyHapoonozo acmpoHoOMUHEcK020 CO3a)».
Joxmop duzuxo-mamemamuuecxkux HayK
npogpeccop Poccuiickoii axademuu nayx /I.3.
Buée (Uncmumym acmponomuu PAH).

Ot pemaxuuu. B 2019 roay actpoHOMBI Bcero Mupa
OTMEYaloT CTOJIETHUIN ro0uei TJIaBHOU
MEXIYHApPOIHOH aCTPOHOMHYECKOH OpraHu3aliud —
MexayHapomHoro actpoHomuueckoro corosa (MAC). B
9TOM CTaThe HAIl aBTOP — JOKTOP  (PH3HKO-
MaTeMaTUYeCKUX  HAyK,  NPU3HAHHBIA  YUYCHBIH
acTpoU3MK M 3aMeyaTeIbHBIA MOMYIAPHU3ATOp HAYKH,
JIOKTOp (pU3UKO-MAaTEeMAaTUICCKUX Hayk — JlMurpuid
Bube pacckaspiBaeT 00 3Tamax craHoBicHus MAC,
npobsiemax, ¢ kortopbiMu COIO3 CTaJKUBAJICS Ha 3ape
CBOCH NIEATCIBHOCTH, MPOIUIBIX W HBIHCIIHUX IENIAX U
3aadax, a TaKkKe O TEepPCIeKTHBaX OpraHu3alliy,
00BbeIUHSIONIEH MPOGECCHOHATBHBIX aCTPOHOMOB BCEl
IUTAHETHI.

B nsaTomM HOMepe HaIIero XypHayia Mbl ITyOJUKyeM
MEPBYI0 YacTh CTaThH, IOCBSIICHHYIO HCTOPHUCCKUM
acrekTaM. B mpojomkeHuH, — KoTopoe — Oynmer
OITyOJIMKOBAHO B LIIECTOM HOMEpE, aBTOP PaCCKaXeT 00
OCHOBHBIX MEXTyHAPOIHBIX ACTPOHOMHYECKUX
MIPOCKTAX, BBIMOJHCHHBIX M BBITOJHICMBIX IO STUION
MAC, coBpeMeHHBIX Tmpo0iemMax, W HE TOJIBKO
HAy4YHBIX, KOTOpBIC BCTAIOT IIEpe] OpraHu3almei, a
TakkKe O MEPCHEKTHBAX pa3BUTUS MEXIyHapOIHOTO
aCTPOHOMMYECKOTO cOr03a. Beex mpuyacTHBIX K Hallen
3aMeYaTebHOW HayKe, a Takke TeX, KTO JKHBO U
aKTUBHO €0 HMHTEPECYETCS MBI IMO3MPABIIIEM C ITHM
3HAMEHATEIHHBIM FOOUIICEM.

«K 60-nemuro 36eHuzopoockoii
oocepsamopuu HHACAH». Kanouoam ¢huzuko-
MamemamuyecKux Hayk, 3aeedyrouuii

Oocepeamopueii C.U. bapabanos.

Ucropus 3BEHUTOpPOJICKON obcepBaTopun
NMHACAH (3uB, 2000, Ne 1; 2009, Ne 1) — ObIBIICH
3BEHUTOPOICKOM SKCIIEPUMEHTAIBHON CTaHLUU
Actponomuyeckoro cosera AH CCCP  (nmanee
ActpocoBera), ObIBIIeH 3BEHUTOPOJCKON HAyYHOH 0a3bl
AcTtpocoBera, TECHO CBA3aHa C HMCTOpHUEH OCBOCHUS
KocMoca.

«Kocmoc 6 npezenmayuax: e nomoup
npenooasamenam». JIOKmop IKOHOMUYECKUX
yjien Mescoynapoonoit akademuu
acmponaemuxu nayk /I.b. Iaiicon.

B cenrsab6pe 2018 roma Ha 0a3e HECKOJIBKHX
MOCKOBCKMX IIKOJI ~Hayama paboTaTth Mporpamma
«MHKEeHEpHO-KOCMUYECKHMI KJTace» ISl IKOJBHUKOB
9-11 xmaccoB  (http://www.esclass.space/).  llens
MPOrpaMMBI — JaTh YBJICUECHHBIM pedsTaM BO3MOKHOCTh
MONYYHUTh TpeanpodecCHOHAbHOE 00pa3oBaHHe II0

OCHOBHBIM KOCMUYECKUM JUCIUTUIAHAM u
MMOJITOTOBUTHECS K BBIOOPY CBOel Oymymiedl Kaphepsl.
OpraHu3aTopsl IIPOrpaMMBbl pa3paboTaiu y4eOHbIe |
MpaKkTU4eCKUe Kypchl B mapTHepCTBe ¢ ['ockopmoparueit
«Pockocmocy, UKW PAH, UMBII PAH, MI'Y um. M.B.
JlomoHOCOBa, ¢ pSIIOM KOMMEpPYECKMX KOMIIAHHM,
AnspoxocmuueckuM areHTcTBoM I'epmannu DLR.

[Iporpamma Kkjacca BKIIOYAae€T PSSO  BBOAHBIX
JIUCITUTUINH, 3HAKOMSIIUX IHIKOJIHLHUKOB C Pa3IUYHBIMU
acneKTaMu COBPEMEHHOU PaKkeTHO-KOCMUYECKOM
JIESATENHHOCTH M UCTOPHEH ee 3apOoXKJIeHUSI U Pa3BUTHS,
a TakKe TNPAKTUYECKUX KYypCOB, IIO3BOJISIONIUX Ha
MpaKkTUKEe TPUMEHUTh IIOJIYUCHHbIE 3HAHUS TIpU
CO37IaHMHM MAaKETOB CIYTHUKOB W BBICOTHBIX 30H/IOB
«CanSat».

ABTOp HacTosIen 3aMETKHU MIPUHUMAET
HEenmocpeACTBeHHOe ydactue B mpoekte. B 2018-2019
roAy HaMu OBLI COCTaBJICH M MPOYUTaH Kypc «Mcropus
W TpaKkTHKa KOCMHYECKOW JesTellbHOCTH» Ha 0Oase
mixone Ne 1501.

«byoywue rocmuueckue npobnemvt u ux
pewenunyn. Akademux JI. M. 3enéustit.

ABrop kHuru «Future space problems and their
solutions» Mocudp Mocupony CMynbCKHH — JOKTOp
(U3UKO-MAaTEMaTHYECKUX HAyK, TJIABHBIH Hay4YHBIH
cotpyaHuk MucTuTyTa Kpruocdeps! 3eminn TrOMEHCKOTro
Haygroro nenrpa CO PAH, mpodeccop mo xadeape
TEOPETHYECKOH U MPHUKIIAaTHON MEXaHUKH.

KHura omyOnukoBaHa Ha aHIVIMICKOM SI3bIKE M
MOCBSILIEHA pacyeTy MABWKEHUH HEOeCHbIX Tel B
Pa3NMYHBIX CIy4dasx B3aWMOJEHCTBHS, OTO SBIICHUE
paccMaTpuBaeTcsi B COOTBETCTBHHU € 3aKOHOM TSTOTEHUS
Herotona.  JInsg  ymciaeHHoro — pemieHus — 3ajad
B3aUMONEHCTBUA N Tea aBTOp KHHTH pa3paboTan
cucremy GALACTICA (oHa mpencraBieHa B
CBOOOJIHOM JIOCTYTIE, Yepe3 CeTh UHTEPHET).

«llepsan  KHuza 0  MHOZOKAHAIBbHOIU
acmponomuuy. Axademux A.M. Uepenawyk
(TAHLII MT'Y).

MHoroxkaHajgbHas  aCTPOHOMHUSI ~ OKOHYATEJIbHO
«BCTYIIWJIa B CBOM IpaBa» mocie OoTkpbitus B 2015 r.
TPaBUTAIIMOHHBIX BOJH OT CJIMAHUSA YEpHBIX MbIp U
HEUTPOHHBIX 3Be3] B JBOMHBIX cucrtemax. Ecom B XX
BEKE€ AaCTPOHOMUS, IO OYE€Hb TOYHOMY OIpEEIICHUIO
N.C. IIknoBckoro, crajia BCEBOJHOBOU, TO B XXI Beke
ACTPOHOMMS NPEBPATUIIACh B MHOT'OKAHAJIBHYIO HAayKYy:
OoHa uccrenyer  BcemenHyro kak B KaHaie
9IEKTPOMAarHUTHBIX BOJH, TaK W B JPYrHX KaHajax:
HEUTpUHHOM, KaHale KOCMHUYECKUX JIyued, u
TpaBUTAIIMOHHBIX BOJIH. Ot1o OTKpBIBAET
MIPUHIUIIHATIGHO HOBBIE BO3MOXKHOCTH HCCIEI0BAHUMN
acTpopu3M4ecKux  OOBEKTOB, YTO MNPUBOJAUT K

BbIIAIONIUMCS OTKPBITUAM B obJiacTu ACTPOHOMMUMU.

http://www.astronet.ru/
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HN30pannbIe aCTPOHOMHYECKHeE coOBLITHS
Mecsaua (Bpemsa BcemupHoe - UT)
1 sawueaps - Oonconepuoduueckas nepemeHHdas

36ez0a S Ckymbnmopa 6au3z maxcumyma Onecka
(6m),

1 sineaps - Jlyna (0= 0,3+) 6uz Henmyna,

2 aweapsa - Jhyma (@= 0,4+) 6 anocee caoell
opbumul Ha paccmosinuu 404576 km om yemmpa
3emnu,

2 saneaps - Mepxypuii npoxooum 6 noIymopa
epadycax iodicHee FOnumepa,

3 aueaps - maxcumym Oelcmeus MemeopHO20
nomoxa Keaopanmuowvr (ZHR= 120) u3 cozee3dus
Bononaca,

3 aueaps - Jlyna 6 ghaze nepgoii uemeepmu,

4 ausaps - Jlyna (©= 0,66+) 61u3z Ypana,

5 aneaps - 3emns 6 nepueenuu ceoeii opoumvl Ha
paccmosanuu 0,9832436 a.e. om Connya,

6 AuBaps - 00120NEPUOOUYECKAsl NepeMeHHds
36ez0a X Eounopoca 6nuz maxcumyma 6Onecka
(6,5m),

7 aueaps - Jlyna (@= 0,9+) npoxooum ceeepuee
Anvoebapana,

9 smneaps - Jlyna (@= 0,98+) 6 socxodsyem yzie
ceoetl opoumul,

10 smeaps - Jlyna (@= 0,99+) npoxooum mouxy
MAKCUMATbHO2O CKIIOHEHUsL K cesepy om HeOecHO20
aKeamopa,

10 sineaps - Mepxypuil 6 eepxHem cOeOUHEHUU C
Connyem,

10 sneaps - nonnonytue,

o Anmpouens 3
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10 sueapss - norymenesoe JIYHHOE 3AMMEHUE
(Omaxc.= 0,92) npu euoumocmu Ha 8cell
meppumopuu Poccuu u CHT,

11 smneaps - Vpan 6 cmosnuu ¢ nepexooom om
NONAMHO20 K NPAMOMY OBUINCEHUIO,

12 sausaps - Mepkypuii npoxooum 6 2 2padycax
toxcrnee CamypHa,

12 simeaps - Jlyna (@= 0,98-) npoxooum ceeepuee
36€30H020 ckonaenus Acau (M44),

13 sausaps - Jlyna (@= 0,9-) npoxooum cesephee
Pezyna,

13 sneaps - noxpvimue acmepoudom Eurydike (75)
Ha 1,6 cexyno 3eezowt HIP115945 (6,0m) us
coszsezousi Polo npu euoumocmu 6 Ilpumopve, Ha
Caxanune u na Kamuamke,

13 sineaps - Camypu 6 coedunernuu ¢ Connyem,

13 sneaps - Jlyna (@= 0,88-) 6 nepueee ceoeii
opbumul Ha paccmosinuu 365962 km om yemmpa
3emnu,

14 saueapss - Ooneonepuoouueckas nepemeHHdas
36e30a R Opna b6auz maxcumyma orecka (5m),

17 sineaps - Jlyna (©= 0,53-) 6auz Cnuxu,

17 aneaps - Jlyna 6 ghaze nocreouneii uemsepmu,

18 sneaps - Mapc npoxooum 6 4,7 ep. ceeepuee
Anmapeca,

20 sneaps - 00120nePUOOUYECKAsT NePeMEeHHAs
36e30a xu Jlebeos bauz maxcumyma onecka (3,5m),
20 smweaps - Jlyna (®= 0,17-) 6auz Mapca u
Anmapeca,

22 smneaps - Jlyna (©@= 0,04-) 6 nucxoosuem yzie
ceoetl opoumul,




23 sameapsa - noxpwimue Jlhymou (= 0,03-)
FOnumepa npu onesnoii suoumocmu 6 Aecmpanuu
u Hoeou 3enanouu,

23 saueaps - Jhyna (@= 0,03-) npoxodum mouxy
MAKCUMATbHO2O CKAOHEHUs K 102) Om HebecHo2o0
aKeamopa,

24 sneaps - Jlyna (0= 0,01-) 6auz Camypna,

24 aueaps - HOBOIYHUe,

25 aneaps - Jlyna (@= 0,01+) 6auz Mepkypus,

27 samneapss - Bemepa npoxooum 6 4 yenosvix
munymax om Henmyna,

28 sneaps - Jlyna (0= 0,11+) 6auz Henmyna,

28 sneaps - Jlyna (0= 0,11+) 6au3 Benepei,

29 sauneapsa - Jlyna (= 0,22+) 6 anocee cegoeltl
opbumul Ha paccmosinuu 405389 km om yemmpa
3emnu,

31 samneaps - Oonconepuoouueckas nepemMeHHas
seez0a T Ilenmaepa 61u3 maxcumyma onecka (5m).

O030pHOE myTewmiecTBME MO HeOy sSTHBapsl B >KypHaJe
«Heb6ocsomy (http://www.astronet.ru/db/msg/1232663).

Coanne aBwxercs mo co3pe3auto Crpenbna jgo 20
SIHBapsi, a 3aTeM IepexoAuT B co3Besmue Kosepora.
CKJIOHEHUE TICHTPAJILHOI'O CBETHIIA ITOCTEIICHHO PACTET,
a TPOJODKUTEIILHOCTD THSA YBEIUYMBAETCS, JOCTHUras K
KOHITYy Mecsiia 8 4acoB 32 MUHYT Ha IUPOTe MOCKBBI.
[Nonynennas BeicoTa CoOJTHIIA 3a MECSIl HA 3TOM HIMPOTE
yBenuuutcs ¢ 11 qo 16 rpagycoB. SIHBaps - He ITydmnit
Mecsn s HaOmromenuit ConHIla, TeM HE MEHee,
HAOMIOAAaTh HOBBIC OOpa30BaHMA HAa ITOBEPXHOCTH
JTHEBHOT'O CBETHIJIA MOXKHO B TEJIECKOM Wi OMHOKIH. Ho
HY’KHO TOMHHTB, YT0 BU3yaJibHOe n3ydyenune CoJiHia
B TeJeCKON MJIN APyrue ONTHYECKHE TNPHOOPHI
HYKHO NPOBOAUTH 00s13aTebHO (!!) ¢ NpUuMeHeHUEM
COJIHEYHOI' 0 ¢punbTpa (pexomMeHaanuu o
HaOmonenuro  CoNlHIla  UMEIOTCA B JKypHale
«Heb6ocBomy http://astronet.ru/db/msg/1222232).

Jlyna HayHer naBWKeHHe 10 HeOy 2020 roma B
co3Be3quu Boponest mpu daze 0,3+, kK KOHIy mepBOro
IIHS Tofa Tepexos B co3Be3nue PeiO, HaOiromasich Ha
¢oHe BeuepHel 3apu mpaBee Benepnl. 3mech 2 sHBaps
JNyHHBIA cepm mpu (asze 0,4+ mpoiimer amoreil cBoei
opbutsl Ha paccrosaun 404576 kM OT meHTpa 3emiiy, a
3areM mepeineT B co3Be3aue Kura mpu daze 0,44+. 3
sHBaps npu ¢aze 0,55+ SyHHBIH TONYIUCK CHOBa
noceTuT co3pesaue PrIO, rie 4 sHBaps NMpouaeT 1okKHee
VYpana mpu ¢aze 0,66+, a 3aTeM CHOBa NepeHIET B
co3pesaue Kwuta. Cozse3nus OBHa oBan JIyHbI
nocturHer 5 stHBaps npu ¢aze 0,71+, a 6 sHBaps mpu
¢aze 0,8+ nepeiiner B cozBezaue Tenbna, HaOMOAASACH
MPaKTHYEeCKH BCIO HOYb. 3nech JlyHa cOmusurcs co
3BE3MHBIMH CKOIUIeHUsMHU [lnesinel m T'manpl, a 3atem
mpoiiner cepepHee AunbacOapana mpu daze 0,9+ 9
SHBaps SAPKUA JIYHHBIH JHCK TIOCETUT CO3BE3IHE
OpuoHa, a 3aTeM nepelaeT B co3Be3ane biusHenos, rae
9 sHBaps npu ¢asze 0,98+ okaxkeTcst B BOCXOAAIIEM y3JIe
cBOEH OpOUTHI (0113 TOYKH MaKCUMAJILHOT'O CKIIOHEHUS
K ceBepy oT HeOecHoro skBatopa). 10 sHBapsi HOYHOE
CBETWJIO TIpUMeT (ha3dy IOJHONYHHUS, TPH KOTOPOM
MPOU30MJET TONYTEHEBOE JIYHHOE 3aTMEHHE IIpH
MaKCHMAaJIBbHOH monyTeHeBoil daze 0,92. Oto 3aTMeHue
MOXHO Oyner HaOJronaTh Ha BCEH TEPPUTOPHU HalleH

ctpanbl. Co3Be3nus Paka monmuas JlyHa nocturser
okoJj1o 11 ssHBaps, a Ha cieAyronmi aeHb npu dasze 0,98-
NpoiieT ceBepHee 3Be3nHOro ckoruieHus Scmu (M44).
YcrpemuBmnch 3ateM K co3Be3auio JIbBa, HOuHOE
CBETHJIO JOCTHTHET ero 12 sHBaps npu ¢asze 0,95-. B
co3e3auu JIbBa 13 sHBapsa Jlyna mpoiiner ceBepHee
Peryna npu daze 0,9-. B 310 e nenp Jlyna (d= 0,88-)
JIOCTUTHET Tiepures CBOed OpOUTHI Ha PacCTOSHHU
365962 kM ot nentpa 3emuu. 15 suBaps (d= 0,77-)
JIYHHBIM OBaj mepeiner B co3pe3aue Jlewl, 17 siHBaps
npoiiast cesepHee Crmku mpu daze 0,53-. IIpunsB B
cozBe3quu JleBbl a3y mnocnemHel uerBepTH, JlyHa
niepeiiner B co3Besaue Becor 18 suBapst npu dase 0,43-
.YmenpmmB ¢azy o 0,23-, nyHHBI ceprl JOCTUTHET
co3pe3auss CxoprnuoHa 20 sHBaps, B ITOT K€ JEHb
niepeiias B co3pesaue 3meeHocra mpu dase 0,18-. 3xech
20 saBaps JIyna (d= 0,17-) mpoiiner ceBepHee Mapca,
HaOmronasch Ha yTpeHHeM HeOe. 21 sHBapsi TOHKHIA
nyuubli  cepn (D= 0,09-) mepefimer B co3Be3ue
Crpensia, rae comusurcs ¢ Catypaom npu ¢ase 0,03-
23 suBapa. B oator ke nenp JlyHa mpoiiner Touky
MaKCHMaJbHOTO CKJIOHEHHSI K IOry OT HeOecHOro
9KBaTopa OJM3 BOCXOMAIIETO y3j1a CBOCH OpOWTHI, a 24
sHBaps mokpoer HOmurep mpu ¢aze 0,01- u mpu
BUAMMOCTH B I0’KHOM Tonymiapuu 3emun (ABcTpanusi U
HoBast 3enangmst). Ilocne storo siBnenust Jlyna npu
camoii MaJtoii (hase mepeiaer B co3pe3aue Kosepora, rie
npuMer (a3y HOBOJYHHS U BBIHIET Ha BeyepHee HeOo.
25 suBapst npu daze 0,01+ mMomonoit ceprt cOMU3UTCS C
MepkypueM Ha (oHEe BEUCpHEH 3apH, a Ha CICAYIOIIUI
JIeHb TiepeiieT B co3Be3que Bopones, yBennuuB Qasy
mo 0,03+. 3mece 28 smBaps Jlyma mpu ¢daze 0,11+
mpoiiner roxkHee Hentyna u Beneps, a 3aTem
YCTPEMHUTCS K CO3Be3uI0 PBIO, KOTOpOro nocturHet 29
suBaps npu ¢ase 0,17+. 3pmecy Jlyna (D= 0,22+)
JIOCTUTHET arorest CBOeH OpOMTBI Ha PAaCCTOSHHU
405389 kM ot ueHTpa 3emiu, B 3TOT Xe JeHb,
yBennuuB (azy no 0,22+, pactymmii ceprr nepeier B
cosBesaue Kura um mpoOyner 3zeck mo 31 sHBaps,
yBennuuB ¢a3zy 1o 0,32+. [loceruB emie pa3 co3Besaue
Pw10, nmyHHbI# cepn npu ¢asze 0,4+ 3aKOHYUT CBOH MyTh
o sIHBapcKkoMy HeOy, HaOmoaascy Ha BedepHeM Hele U
HaXOJIsSICh B HECKOJIBKUX Tpajlycax rookHee Y paHa.

Boabmme IVIAHEThI CosnnevHoi CHCTEMBI.
Mepkypmii nepeMeniaerTcsi B OJHOM HAIPaBICHUH C
ConnueM 1o co3Be3auio Ctpensbiia, 16 sHBaps nepexons
B co3Be3nue Koszepora. 10 siHBapst ObicTpasi ImiaHera
BCTynmaeT B BepxHee coeauHeHne ¢  ComHIeM.
Mepkypuii B TIEpBYIO IIOJOBHHY SHBapsi HE BUJEH, a
3aTeM IOSBIISETCS Ha BeuepHEM HeOe y I0ro-3amajHoro
ropuzoHTa. Buanmeli numamerp Mepkypus uMeer
3HaYeHHWE OKOJI0 5 YIMOBBIX CeKyHA. das3a MIaHeTH
O6muka x 1. DTO0 O3Hauaer, 4YTO NPH HAOIIOJECHHU B
Teneckon Mepkypuil OyZeT UMeThb BHJI KPOXOTHOTO
nucka. bieck miaHeThl HECKOJIBKO BapbHUPYETCsl OKOJIO
3HayeHus -1m.

Benepa nBikercst B oqHOM HanpaBieHud ¢ CosHieM
mo cos3Besguio Kosepora, 11 sHBaps mnepexoas B
co3Be3ue Bonones. [Tnanera BuiHa Ha oHE BeuepHeit
3apu B BUJE sipKoii 3Be3nbl. Habmonats Benepy moxHO
Jlake HEBOOPY)KEHHBIM TJIa30M Ha JTHEBHOM HeOe (BO
BTOPOW TMOJIOBUHE JHs). 28 SHBaps OKOJO IUIAHETHI
Oyner Haxomuthest JIyHa, uTo 00Jer4uT mouck Benepsr
B JHEBHOE BpeMs. YIJIOBOE pAaCCTOSIHHE BeuyepHeil




3Be3abl OT COJNHIIA K KOHIIY MeCSIla YBEIUYUBACTCS OT
34 no 40 rpamycoB K BOCTOKY OT IIEHTPaJIbHOIO
cBetwia. Bunumerit nuamerp Beneps! Bozpacraer ot 127
o 15,57, a haza umeer 3HayeHue okoino 0,8 mpu Oecke
okomo -4m. B Tenmeckom I1aHera BHOHA B BHJE
HEOOJIBIIIOro OEI0ro IUCKA.

Mapce nmepeMemiaeTcs B OJHOM HANpaBICHUH C
ConHiieM mo co3Be3nuio BecoB. Ilmanera BugHa Ha
yIpeHHEM HeOe B BHJE JOCTATOYHO SPKOW 3Be3fbl. B
TEJECKON BHJICH KPOXOTHBIM AWCK Oe3 meraneil. bieck
IJIaHeTbl cocTaBisier +1,7m, a BUAUMBIA JUAMETP
nMeeT 3HaueHue okono 4”. Mapc 13 okts10pst 2020 roma
npoiiner nporuBoctosiHue ¢ COJHIIEM IPH BHIUMOM
nuamerpe 22,5 ceKyH[ IyTH.

KOnurep mnepememaercs B OIHOM  HaIpPaBICHUU
ConHiieM 1o co3Besauto Crpenbiia. ['a30BbIi TUTaHT
HaOmomaercs Ha (GOHE YTpeHHEeH 3apu. YIIIOBOH
muaMmerp camod  Oombinoi  mraHeTsl  CoHEYHOU
CHCTEMBI COCTaBIICT OKOJNO 32” mpHu OJIECKE OKOJIO -
1,8m. Jluck IUIaHEeTHI pa3iu4yvM Jake B OMHOKIb, a B
HEOONBIION Teleckon Ha ToBepxHocTH HOmuTepa
BHUIHBI TIOJIOCBI M Jpyrue aetand. Uersipe OONBIIHMX
CIyTHWKA BHUJIHBI Y)K€ B OHMHOKIIb, a B TEJICCKON B
YCIOBUAX XOpOIIEH BHIMMOCTH MOXKHO HaOIIOIaTh
TEHH OT CyTHUKOB Ha JMCKE TUIAHETHI.

CatypH 1nepeMemaercss B OJHOM  HaIpaBJICHUU
ConmnneM mo  co3pe3auto  CrTpenbla  psaoM €
TPEYroJbHUKOM 3Be€3]l MU, OMHUKPOH M Kcu Sgr.
HaGmiogaercs okonblioBaHHas IulaHeTa Ha  (oOHe
BeuepHel 3apu, 13 sHBaps BCTymas B COSOUHEHHE C
ConmHuem w® Tmiepexoisi Ha yrpeHHee He0o. bueck
IJIaHEeThl COCTaBiseT oKkoyno +0,6m Tpu BUAUMOM
nuaMerpe okono 157, B HEOONBIION TEIeCKON MOMXKHO
HAOJIOAATh KOJBIIO U CHYTHUK THTaH, a Takke JApyrue
HauOoJIee IPKUE CITyTHUKU. BUauMble pa3Mepsbl KOlbla
IUTaHETHI COCTABIAIOT B cpeaHeM 40x15” mpu HakiIoHe K
HabOmonareno 24 rpaayca.

Ypan (59m, 3,4”) nepememaercsi TOISATHO II0
co3Be3nuio OBHa (6s1u3 3B€3/16I OMHKPOH Psc ¢ O61eckom
4,2m), 11 suBapsi MeHsIs1 ABWKeHHEe Ha npsimoe. [Tnanera
BUJHA BCIO HOYb. Pasrisigers mUCK YpaHa MOMOXET
Teneckorn oT 80 MM B AuaMeTpe ¢ yBelIHYeHUeM Ooiee
80 kpaT u mpo3pauHoe HeOO. HeBoopyXeHHBIM Ti1a30M
IUIAHETy MOXXHO YBUJETh B II€PUOJBI HOBOJIYHHH Ha
TeMHOM 4ucToM HeOe. CriyTHHKHM YpaHa MMEIOT OJieck
crnabee 13m.

Hentyn (7,9m, 2,3”) nBuwkercs B OMHOM HaIpaBICHUU
ComHuem 1o co3Be3auto Boponest 6mu3 3Be3ab1 pu Aqr
(4,2m). IInanera BuaHA B MEpPBYIO MOJOBUHY HOUH. J[i1s
MIOMCKOB caMoi JaneKoi mianeTsl COTHEYHON CHCTEMBI
MMOHAJAOOUTCS OWHOKIb W  3BE3JHBIC KapThl B
ActpoHomuueckoM kajeHmape Ha 2020 rox, a JHUCK
pazmuuuM B Teneckon or 100 MM B namamerpe ¢
yBenuuenrem 6onee 100 kpat (mpu mpo3padHoM HeoOe).
®dororpaduueckum myteM HenTyH MOXXHO 3aIedaTiieTh
CaMBIM MPOCTHIM (DOTOAIIIAPATOM C BBIICPIKKON CHUMKA
okoio 10 cexynn. Cnyrauku HenryHa umerotr Oieck
crnabee 13m.

N3 koMmer, BUAUMBIX B SHBape C TEPPUTOPUHU Hamei
CTpaHbl, pacyeTHbId Oneck okono 1lm wm sipue OymyT

UMeTh, TIO KpailiHel Mepe, aBe komersl: C/2018 N2
(ASASSN) u PANSTARRS (C/2017 T2). IlepBas npu
MaKCHUMaJBHOM  pacyeTHOM Oiecke oOkono 1lm
IBIDKETCS 10  CO3BE3MUIO  AHApoMmensl. Bropas
mepeMelaercsi 1Mo co3Be3aumio  llepces  mpwu
MaKCHMaJbHOM  pacyeTHOM Ojecke Okoio  9m.
IMompoGHble CBefeHHS O OPYrHX KOMeTax Mecsia
umerorcs Ha http://aerith.net/comet/weekly/current.html
, a pe3yJIbTaThI HabIoMeHu it - Ha
http://195.209.248.207/ .

Cpean acTeponaoB caMbIM SIpKUM B sHBape Oyner
Becra (7,4m) - B co3Be3auu Kura u OBHa. Ddemepupt
JIPYTUX JOCTYIHBIX MAIBIM TENECKOMaM acTepOHIIOB
JaHbel B Tabmui@ax Bbime. KapTel myTeit aTUX U APYTUX
actepouIoB (koMmeT) nanel B npwioxkennn k KH (daiin
mapkn012020.pdf). CBeneHuss O TOKPBITHAX 3BE31
acTepouJaMu Ha
http://asteroidoccultation.com/IndexAll.htm .

N3 oTHOCHTENBHO SPKHMX JOJTONEPHOAUYECKHUX
nepeMeHHbIX 3Be3 (HAaOMIOJaeMBIX C TEPPUTOPUH
Poccun u CHI') makcumyma Oiiecka B 3TOM MeCSIE 110
naHHbIM AAVSO nocturayt: S Ckynsnropa 6,7m - 1
suBaps, Z Jlebens 8,7m - 1 smBaps, X CeBepHoit
Koponsr 9,1lm - 3 guBapsa, X Emunopora 7,4m - 6
sHBaps, W Jlupsl 7,9m - 8 guBaps, R Opna 6,1m - 14
staBapst, Z Opra 9,0m - 14 suBaps, X Bogones 8,3m - 14
staBapst, RT Becos 9,0m - 15 suBaps, U OBHa 8,1m - 16
staBapsi, xu Jlebens 5,2m - 20 suBaps, RY 3meeHocna
8,2m - 22 suBaps, R Mukpockona 9,2m - 22 saBaps, V
Maroro Ilca 8,7m - 24 suBaps, W Bonones 8,9m - 24
ssaBapst, R OBHa 8,2m - 28 saBaps, V esbl 8,9m - 28
stBaps, X XKupada 8,1m - 31 suBaps, T Lenraspa 5,5m
- 31 SIHBapsL. Bonbuie CBe/ICHUM Ha
http://www.aavso.org/ .

Cpean OCHOBHBIX METEOPHBIX IOTOKOB 3 sHBaps
MakcuMyMa aeiictBust gocturnyt Keanpanrunsl (ZHR=
120) w3 co3Be3mus Bosomaca. Jlyna B mepuon
MakCHMyMa 3TOrO IOTOKa OJIM3Ka K HOBOIIYHHIO M HE
co3macT ToMexX i1 HaOmomenud  KBampaHTum.
[MonpobHuee Ha http://www.imo.net

Hpyeue ceedenusi 0 s61eHUAX 2004 UMEIOMCA 8
AK 2020 - http.//www.astronet.ru/db/msg/1364099

SlcHoro He6a M ycneIHBIX HAOI0AeHMIi!

C HO6bIM 2000M U HOGLIX APKUX GHEUAMICHUI OM
36e30n020 Heba ¢ 2020 zooy!

OnepaTuBHBIE CBeJeHUs] 0 HEOECHBIX TeJaX W SIBJIEHHSIX BCEraa
MOXXKHO Haiit Ha http:/www.astronomy.ru/forum/index.php u Ha
tdopyme Crapnab http://www.starlab.ru/forumdisplay.php?f=58

D¢deMepubl IUIaHET, KOMET W acCTEpPOMIOB, a TAKXKE KapThl HX
BUAMMBIX MyTed 1o HebecHoi cdepe wumerorcs B Kanenpape
Habaronarenss Ne 01 3a 2020 rox http://www.astronet.ru/db/news/

JIeKCaHOpP RO3J108CKUU, XXYyPHall «1e00C800»




http://astrotop.ru
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i 1 . ecezda 2omoea npedocmasumsb C80U MeJsIeCKOmMbI
A\ A p nro6bumensm acmpoHomuu!

OECEPBATOPUMA
http://www.ka-dar.ru/observ

Coenamie mwair K HayKe
6mecriie ¢ Hamu!

htto://shvedun.ru

http://www.astro.websib.ru

astro.websib.ru .

http://acmpoHomusi.odb/

(ij’ ACTpOHOMMSA

(495) 729-09-25, 505-50-04

oAas: Mockea. TMKBHHﬁ"{ﬂEpeyﬂdK A.7,e7p.1 (RapTa)

OHAC  KOHTAKTHI KAK KYTATh W ONAATHTD AOCTABKA FAPAHTHA




il 1P & - - 3 T ¥
. 4 > i " 4 . .. ’ - . - . 3 d - “a # - .
. by - - . - « W - s * F
a ' A, i D ; : H oL, R -
. . : . - s S T ; . ; g - ..:.- p a R
e . S P < : 5 . L .
8 . * & L Q - . s Tl ; .‘ A

; Cnupanbnaﬂ ranaKTMKa NGC 6744 b e %

M 5 "p,-" . : _ p e




