BCEPOCCHUVICKASI OJIMMIIMAIA IIKOJIbHUKOB
bnank 3apanuii Mynuyunanoroi sman, 2023

Bcepoccuiickas oJiuMnuaaa MKOJIbLHUKOB
no ACTPOHOMMUU
MyHUIHMTIAJBHBINA 3TaN
8 kiacce
Bpems BoinosaHenusi pa6orsl — 90 MuH.
MakcumManbHOe KOJU4ecTBO 0amioB — 48.

KPATKHE PELHIIEHUA

3amaua 1.

Haxopsce B cpeiHux mmpoTax U Habmonas B ceHTa0pe Mepkypuil HU3KO HaJl TOPU30HTOM,
HE3a/10J1T0 JI0 3aX0/1a [JIAHEThl, YYEHHUK 3aMETHUJI, UTO B 3TO K€ BPEMS B JIPYrOil CTOPOHE TOPU30HTA
B3onuia Jlyna. B kakoe Bpemsi CyTOK 3TO TPOU301LIO0?

Pewenue.

V Meprypusi npucymemeyem unu ympennsis, uiu éeuephss euoumocms (4 6anna), npu 5mom o He
omoansemcs om Connya Oanee, uem Ha 28° u Haba0O0aemcs uepe3 HeCKOIbKO 0eCAmMKO8 MUHYM
nocie 3axooa (unu 0o eocxooa) Coanya. Ilockonvky Mepkyputi  0bl1 «HU3KO HAO 20PU3OHMOM
He3a007120 00 3ax00a NIaHemvly, MO O0OHO3HAYHO GeyepHss BUOUMOCMb, BCKOpe NOcie 3ax00a
Connya (4 6anna), ne Oonee uem uepe3 uac nocie Hezo. Ycnosue npo cpeonue wupomol
«cmpaxyemy» Om MAl08epOsiIMHO20, HO B03MONCHO20 eapuanma, koz20a Mepkypuil, obnaoas
samemno 60nbuwum cknonenuem, vem Connye, AGNAEMCI 8 bICOKUX UUPOMAX He3aX00AUUM (Unu
NOYMU He3aX00AUWUM) CBEMUNOM U UOeH Oumenvroe epems nocie 3axooa Coanya uiu nepeo e2o
80CX000M.
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3agaua 2.
Pucynok 1. CHumox
YaCTHOTO JTYHHOTO 3aTMEHHUS
28 oxts6ps 2023 roma

B omnucanum nyHHOro 3aTMeHus, Ipousouienuiero 28
okTsi0pst 2023 rosa, HAa OTHOM M3 MHTEPHET-CAWTOB OBLIO CKa3aHO:
«...28 OKTHOpsT MPOM3OWIET YAacTHOE JIYHHOE 3aTMEHHE.
Habnronate ero moxxno Oyner mpumepHo B 22 yaca, B CeBepHOM
MOJIyIIapui  OHO  OyJeT JOCTaTOYHO XOpomio BHAHO. Ero
JUTUTENTFHOCTh TMPAaKTHYeCKH MOJTOpa daca. JIlyHa B 3TO Bpems
npuoOpeTeT KpPacHOBATBIM OTTEHOK, TaK KaK €€ YaCTHYHO
3aKpOET 3eMHasl TOJTyTeHbY.

Ha pucynke 1 mpuBeAeH CHUMOK MaKCHMalbHOU (hasbl
9TOTO 3aTMeHHs. VICXO/s W3 HEro M TOTO, YTO BBI 3HAETE IMPO ITO
SIBJICHHE, IPOKOMMEHTHPYITE, HET JIM B OMIMCAHUH HETOYHOCTEH.

Pewenue.

B onucanuu ecmv neckonvko nemounocmeii.

1. Jlyna 60 épems wacmmuuix paz sammenusi, mem donee, Kak 8UOHO uz pomoepaguu, secoma
manvix (28 oxmsabps ona cocmaensna oxono 0.13), npakmuuecku He MeHsem yeem u 0CMaémcs
Oeno-scénmoti, nomeMHeswas 4acmes — mEMHo-cepast, houmu yépras (2 éanna). [Ipu smom modcHo
ommemumay, 4mo Habaoas 3ammenue homozpaghuyecku, KpacHo8amviti OMMeEHOK 3AMMUSULENCS
uacmu JIynel 6cé osrce modrcem Oblmb 0OHAPYIHCEN.

2. Kpacnosamulii ommenok 60 epems sammenus JIlyna npuobpemaem ne uz-3a mozo, umo eé
3aKpvleaem meHb U Nnonymensv 3emau, a us-3a mozo, umo JIyHy oceewjarom monvLKo
NpenomMiéHHble 3eMHOU ammocgepoli u npoweouiue yepe3 Heé (U Ommoz20 KpacHvle) CONHeuHble
ayuu (3 b6anna).

3. Bo epemsa uacmuvix menegvix ¢pas sammenus JIyHa yice NOIHOCMbIO NO2PY3UNACL 8
3EMHYIO NOJYMEHb, A YACMUYHO — 8 MeHb Haulell nianemol (3 6anna).

s noHumanus  ceomempuu  npoweouleco  3aMMEHUs.  NPUBOOUM €20  CXeM).

Partial Lunar Eclipse of 2023 Oct 28

Geocentric Conjunction = 21:01:27.5 UT 1D = 246024637601
Greatest Fclipse = 2(:13:55.5 UT 1D = 2460246 34300

Penumbral Magnitude = 1.1432 P. Radius = 1.2829° Gamma = 0.9473

Umbral Magnitude = 0.1272 U, Radius = 0,7555% Axis = 0.9364°
Saros Series = 146 Member = 11 of 72
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3amaua 3.

Habnronast ConHile Ha OJTHOW M3 3eMIIETIONOOHBIX TUTAHET, OCBOCHHBIX B OyAyIeM, YUYCHHK
3aMETHJI, YTO B CaMblil JJIMHHBINA JeHb rojga CosHie (T.e. MaTEpUHCKas 3BE3/1a) OCBEIIAET JTHO
caMoro TIIyOOKOTO KOJOIA, a B JIaTy 3UMHErO COJIHIIECTOSIHUA Ha 24 yaca HAcTymaeT MOJsipHas
Houb. OmpenienuTe, Ha KaKOW yroJl HAKJIIOHEHA IIOCKOCTh 9KBAaTOpa IJIAHETHI K € opouTe.

Pewenue.

B cnyuae, kocoa «8 camvlii OnumHbIl OeHb 200a UX COJNHYe ocewaem OHO CAMO20 21YOOK020
KOI0OYa» peub uoém npo mo, Ymo 8 OeHb JemHe20 CONHYECMOSHUSL NOTYOEeHHAs bICOMA CEeMuULa
pasHa 90° (2 6anna).

B cnyuae, koeoa 6 sumnee connyecmosinue na 24 uaca Hacmynaem NOISAPHAS HOYb, MONCHO
cuumame, umo noJyOeHHas evicoma ceemuia 0KOJ10 0° 2 oanna).
Yums, umo uzmenenue evicomol ceemuna cocmasiiem Ah=2¢ (3mo credyem u3 gpopmynvl eepxmei
kynomunayuu h=90-p+9, 6 nepgom ciayuae 0=¢, 60 6mopom 0=-¢), momeHmanvro noayyum Ah=90°
u £=45° (4 6anna).

Ipumeyanue. Buumamenvnvie yuacmuuku Mo2ym ysuoems 6 3a0aye omculil K UCHOPUU NPO
onpedeneHue paouyca zemau Ipamocghernom.

3amaua 4.

Bocxon wmm 3axon Jlymsl Hanm Kazanckum Kpemném wuzobpaxén Ha doto (puc 2),
MOJIyYCHHOM B P&KUME MYJIbTHIKCIIO3UITNH (KOTa Ha OJMH KaJp JIEIAaeTCs] HECKOJIBKO CHUMKOB)?

Pucynok 2. JIyna nag Kazanckum Kpemném.
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Pewenue.

Iockonvky Kazanv pacnonooscena ¢ Ceseprom noaywapuu (2 é6anna), mo cymounoe 08uddceHue
ceemunl no HebecHOU cghepe 60IU3U 20PU3OHMA  NPOUCXOOUM «cCllesa-Hanpasay (4 6anna).
Ilosmomy na ¢pomo — eocxo0 Jlyuwi (2 6anna 6v1600).

Ilpumeuanue: 6e3 ykazamus NOIYUAPUSL U APSYMEHMAYUU OYEHKA He MOHCem Oblmb NOHOU
oadice npu eeprom omeeme. Hanpumep, npocmo npu ymeepicoeHuu «3mo 60cxo0» 3a 3a0ayy He
Moxcem Ovimb gvbicmasieHo Oonee 2 6anN08, NpU  «OBUICEHUE Clle8d HANPAso, NOIMOMY MO
B0CX00» 3a0aua He Modicem Obimb oyeHena bonee, wem 8 6 bannN0s.

3amaua 5.

B Conneunoit cucteme 3amyiieH CHyTHHK. [ImockocTh OpOMTBI CIyTHHKAa COBHANaeT ¢
SKIUITUKOM, JKCUEHTpUCUTET opOuThl €=(9/22), Goisbiias moisyock a=2 a.e. Berumciure, BO
CKOJIBKO pa3 MEHSETCSl paccTOSHUE OT 3eMJIM JI0 CIYTHUKAa B MPOTHUBOCTOSIHHE, U YKaXXUTE Ha
PHUCYHKE, TOUYEMY 3TO MPOUCXOIUT.

Pewenue.
Ilpeoxcoe 6ceco, mpebyemcs ykazamv, uymo uzmeHeHue paccmosivui «Cnymuuk-3emnsy 6
NpoOMuU8OCmMosAHUe MeHAemcs Uu3-3a pazno2o paccmosnus om cnymuuka oo Connya (amanoe c
senuxumu npomugocmosanusimu Mapca) (1 6ann), a yoarenue cnymuuxa om 3eMmau pasHo e2o
paccmosinuio 0o Connya, ymeHvuieHHomy Ha 1 a.e.

(3mom 61600 + 6epHbLil pUCYHOK ¢ KOHu2ypayueil oyenueaemcs ¢ 2 d6anna)

B yxazannom cnyuae nepueenutinoe paccmosimue cnymuuka g=a(l-e) (1 é6ann),
paccmosinue om He20 00 3eMmau 8 npomueoCcmosHuu, gvipadicennoe 6 a.e. r1=q-1 (I é6aan),
agenuiinoe paccmosnue cnymuuxa Q=a(l+e) (1 6ann),
paccmosinue om He20 00 3emau 8 npomueoCmosHuuU, gvipadcennoe 6 a.e. r>=Q-1 (1 éann).
Tloocmameue uucnennvie snavenus, noayuum, umo r2/r1=10 (I 6arn omeem)

3amgaua 6.

I1lapoBoe 3BE37HOE CKOMIeHHe cocTouT m3 10% onMHAKOBEIX 3BE31, Kakaas U3 KOTOPBIX
umeer BuauMbiid Omeck 13™. BuaHO 1M OHO HEBOOPY:KEHHBIM TJIa30M C 3eMJIM W B KaKOM
MOJTyIIapuu HeOECHOM cepbl TaKue CKOIICHUS €CTh B pealbHOCTH?

Pewenue.

ITockonvxy 10* oounaxosuvix 36¢30 darom eviuepuiu no apkocmu 6 100*100 pas, kaxcovie 100 paz —
omo 5™, mo cymmapuwiti eviuepoiut cocmasum 10" (2 éanna). 13-10=3" — maxosa euoumas
aApkocmeb 6ceco ckonnenus (2 6anna). Ho euono nesoopysicénnvim enazom (2 éanna). Ha nebe
3emnu nem waposvix cKONIEHUL MAKoll APKOCMU, Hi 8 0OOHOM U3 noxyuapuil (2 éanna).
Ipumeyanue: Taxoii 6neck cpasHum ¢ Aprocmuio 3630 cozee3ousn Kaccuones unu, eciu 2osopums
0 oughgysuvix obvexmax, c¢ saApkocmvio Tymannocmu AHOpomeObl, BUOUMOL HEBOOPYHCEHHBIM
2/LA30M.

CnpaBo4HbI€e JaHHbIE:
la.e.=1.496-108 km; 1mKk=206265 a.e.
Macca Connma 2-10% kr, macca 3emmu 6-10%* xr, macca Mapca 6- 10% kr, macca Jlynsl 7- 10?2 xr.



	Рисунок 2. Луна над Казанским Кремлём.

