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BCEPOCCHICKASI OJIMMIIMA JIA IIKOJbHAKOB
bnank 3aganuit Mynuyunanvueii sman, 2023

Bcepoccniickas oiuMIHBana MKOJILHAKOB
no ACTPOHOMMHA
MysununajabHbIH 3TAl
7 kjace
Bpems Beinosnenusi padorsl — 90 MuH.
MaxkcumalpHOe KOTHYeCTBO OajiioB — 48.

KPATKHUE PEIIIEHHA

3agaya 1.

Haxonsce B cpegnux mupoTax M Habmomas B ceHTAOpe MepKypuil HH3KO Hal TOPH30HTOM,
HE3aJI0JIr0 10 3aX0Jia IUIAHETHI, YYEHUK 3aMETHJI, YTO B 3TO XK€ BpeMs B APYroil CTOPOHE rOPU30HTA B30IILIa
Jlyna. B kakoe BpeMs CYTOK 3TO MPOU30ILIO?

Pewenue.

V' Mepxypus npucymcmeyem unu ympenHss, wiu euepHss euoumocmv (4 Oanna), npu >mom OH He
omoansemcs om Connya Oanee, uem Ha 28°, u HAONIOOGEMCS Uepe3 HECKONbKO OeCAMKO8 MUHYM NOCie
3axooa (unu 0o éocxooa) Connya. ITockoneky Mepxypuii 6bi1 « HUZKO HAO 20PU3OHMOM HE3A00N20 00 3ax00a
RIQHEMbLY, 3MO OOHO3HAYHO 6EHEPHASL BUOUMOCTb, 6ckope nocie 3axooa Connya (4 6anna), ne 6onee yem
uepe3 uac nocie wezo. Ycnosue npo cpeoHue WUpomel «CIMPAXYemy Om MAl08ePOSMHO20, HO 603MONCHO20
sapuanma, xozoa Mepxypuii, obnadas 3amemno 60nvuum crxionenuem, yem Connye, A611emcs 6 6bICOKUX
WUPOMAX He3aX00AuuM (UNU NOUMU He3axX00AUUM) C6EMUWIOM U UOEH ONUMeNbHOe 6peMs Nocie 3ax00a
Connya unu nepeo e2o 80cxodom.

3anayga 2.

Pucynok 1. CHuMOK
YaCTHOTO JIyHHOTO 3aTMEHHS
28 okra6ps 2023 rona

B omnmcanuu myHHOrO 3aTMeHws, mpowmsomrenmero 28 okTsOps
2023 roza, Ha OJTHOM M3 MHTEPHET-CAlTOB GBLIO CKA3aHO: «...28 OKTA6ps
NPOU30MIET YacTHOE JIyHHOe 3aTMeHue. HabGmonate ero MoxHo OymeT
npuMepHO B 22 vaca, B CeBepHOM MOyIIapud OHO OyIeT JOCTaTOYHO
xXopouro BUIHO. Ero murensHOCTh NpakTHYECKH moniTopa 4aca. JIyHa B
3TO BpeMs NpPHOOPETET KPAaCHOBATHI OTTEHOK, TaK KaK €€ YaCTUYHO
3aKpOeT 3eMHas MOITYTECHBY.

Ha pucynke 1 mpuBeneH CHHMOK MaKCHMaJbHOM (a3bl 3TOro
3aTMeHus. Mcxond W3 Hero W TOro, YTo BBl 3HAETE PO 3TO SBJICHHE,
IIPOKOMMEHTHPYHTE, HET JIH B ONMCAHUH HETOYHOCTEH.

Pewenue.
B onucanuu ecmv necxonvko Hemounocmeii.

1. JIyna 60 epemsa uacmueix Qas 3ammernus, mem 6o0ee, KAk 6UOHO U3 homozpaguy, 6ecoMa MAIbIX
(28 oxmabpa ouma cocmagnana oxono 0.13), npaxmuuecku He MmeHsem ysem U OCMAEMCA DeNO-HCENMOT,
nomemuesuwQa yacme — mMEMHO-cepas, noumu uépHas (2 6anna). Ilpu 3mom MOJNCHO OmMemums, Ymo
Habmooas 3ammeHue Gomospa@uyecKky, KpACHO8AMbIN OMMEHOK 3ammuswietica wacmu JIynul 6cé oice
Mooicem Ovimb 0OHAPYJICEH. ,

2. Kpacnosamuiii ommeHOK 60 8pems 3ammeHus JIyHa npuobpemaem He u3-3a mo20, 4mo eé
3aKpBIBAem MeHb Wil NOLYMeHb 3eMiu, a u3-3a mozo, Yymo JIyHy oceewyarom monvko npeioMiEHHble 3eMHOU
ammocgepotl u npouteduiue yepes Heé (U OMMmMO20 KpacHsie) ConHeyHvie 1yuu (3 banna).




BCEPOCCHUMCKAS OJIMMIIHAJIA HIKOJbHAKOB

bnank 3ananuit Mynuyunanoroiii sman, 2023

3. Bo epemsa uacmmuuix menesvix paz 3ammenus JIVHQ Yoice ROAHOCMbIO NOZPY3UNACL € 3EMHYIO
NoJlymeHnsb, a YaQCMU4YHO — 6 meHb Haulell nianemul (3 banna).

,ZZ]ZH NOHUMAHUA ceoMempuu npowedweeo 3amMeEHUA npueoOuM €20 cxemy.
Partial Lunar Eclipse of 2023 Oct 28

Geocentric Conjunction = 2101275 UT T = 2450245 37601
Greatest Fchipse = 20013355 UT LI = 2480248 34300

Penumbral Magnitnde = 1,3432 P Rading = Gamusa = 0.9473
bt Mogmitnde = 91272 UL Rading = 55° Axis w (1953064
Saros Series = 146 Member = 1§ of 72 )
Son at Greatest Eclipse Moon at Greatest Lelipse
(Ceocentric Coordinates) (Crocentric Coondinates)

RAC= Ldblim25.8s
Dee. = -13°14%10.1"
8D = WIS
HEP = 0070008

Echptic .

Earth P?mnmltr.r.
Ectipse Sei-Durations Eetipse Contact
Fenumbral = (2hidm10s s Pl = 178944 UT
Umbral = 00139m32s 1 = 19:34: 18 UT
U= ur
Pd= a4 UT

[ SUUR—)  -

3angayga 3.

Habmonas ConHue Ha OfHOM M3 3eMJIENO00HBIX [UIAHET, OCBOEHHBIX B OymyiieM, yUeHHK 3aMETHIL,
4TO B CaMblil IMHHBIA JeHp roga CoiHue (T.e. MaTepUHCKas 3Be37la) OCBENIAET JHO CAMOIO rIy00KOro
ko012, a B 1aTy 3MMHErO COJHIECTOSHHS Ha 24 4aca HAaCTymaeT NoysipHas Houb. Ompenenure, Ha Kakoi
YTOJI HaKJIOHEHA IUIOCKOCTh 3KBAaTOPa IUIAHETHI K €& opOuTe.

Pewenue.

B cnyuae, xoz0a «e camerii Onunnbiil Oenb 200a ux ConHye océewaem OHO camozo anyboxozo kon00ya» peus
UOEm npo mo, Ymo 6 OeHb NeMHe20 CONHYECMOAHUSL NONYOCHHAA BbICOMA CEEMUIA pasna 90° (2 6anna).

B cnyuae, xoz0a 6 summee connyecmosmue na 24 waca Hacmynaem nOIAPHAA HOUb, MONCHO
cuumamo, umo nonyoexHas gvicoma ceemuna OKOJI0 0° 2 banna).
Yumsa, umo usmenenue evicomwl ceemuna cocmaensem Ah=2e (smo cneoyem u3z Qopmynvi eepxueil
Kynomunayuu h=90-¢+35, 6 nepeom ciyuae 5=¢, 60 6mopom 5=-g), momenmansro nonyuum Ah=90° u g=45°
(4 6anna).

Ilpumeuanue. Brumamenvnvle yuacmuuxu mozym ysudemsv 8 3a0aue OMCbUL K ucmopuu npo
omnpedenenue paouyca semnu pamocgherom.

3amaua 4.

Bocxon nmu 3axon Jlyner Han Kasasckum Kpemném usobpaxén Ha ¢oTo (puc 2), moy4eHHOM B
PEXKUME MYIBTUIKCIIO3UIMHM (KOT/Ia HA OJIMH KaJIp AeJaceTcsl HECKOIBKO CHUMKOB)?



BCEPOCCHICKAS OJIMMIIMATA NIKOJHHUKOB
bnank 3amanuit Mynuyunanenwiii sman, 2023

Pucynok 2. JIyna van Kazanckum Kpemém.

Pewenue.

Ilocronvxy Kazanv pacnonoscena 6 Ceseprom nonywiapuu (2 6anna), mo cymounoe O6UNCEHUE CEEMUL 1o
Hebecnol chepe 66nU3U 20pU3OHMA NPOUCXOOUM «Cleéa-Hanpasay (4 6anna). Ilosmomy na omo — 60cx00
Jlyner (2 6anna 6v1600).

Ilpumeyanue: b6e3 yxazanus NOIYUAPUS U APZYMEHMAYUY OYEHKA He Modicem Oblmb NOMHOU 0adxce
npu eeprom omeeme. Hanpumep, npocmo npu ymeepoicOenuu «3mo 60cxo0» 3a 300a4y He Moxcem Ovimb
svicmaenero bonee 2 6annos, npu «OBUNCEHUE CNe6A HANPABO, NOIMOMY MO E0CX00» 3A0aUA He MOJNCem
bvimb oyenena bonee, uem 6 6 6aunos.

3anxayga 5.

B Conreunoli cucteme 3amyIeH CIyTHUK. IITOCKOCTE OpOUTHI CITyTHHKA COBIIANAET C SKITMITTHKOM,
SKCIIEHTPHCUTET OopOuThl €=(9/22), Gonpluas Mmoiayoch a=2 a.e. BBIUHCIHMTE, BO CKOJNBKO pa3 MEHSeTCS
paccTosHue OT 3eMIIH 0 CITyTHHKA B IPOTUBOCTOSHHE, U YKKHUTE Ha PUCYHKE, [I0YEMY 3TO IPOUCXOIHT.

Pewenue.
IIpeoicoe scezo, mpebyemcsa ykazamp, 4mo usmenenue paccmoanus « Cnymuux-3emisy 6 npomueocmosnue
MeHAemCs U3-3a pasHo2o paccmoanus om cnymuuxa 0o CoaHya (ananoez ¢ 6enuKumMy npomuOCmMOSHUAMY
Mapca) (I 6ann), a yoanenue cnymuuxa om 3emau pasHo e2o paccmoanuto 00 Connya, yMeHbUeHHOMY Ha
lae.
(3mom 661600 + 6epHbLI PUCYHOK C KOHDuUzypayueii oyenusaemcesa 8 2 banna)

B yxazannom cnyuae nepuzenuiinoe paccmosnue cnymuuxa g=a(l-e) (1 6ann),
paccmosnue om He2o 00 3eMiu 6 NPOMUBOCMOAHUY, 8blpadicenHoe 6 a.e. r1=q-1 (1 6ann),
agenuiinoe paccmosanue cnymuuxa Q=a(l+e) (1 6ann),
paccmosiHue om Hezo 00 3eMiu 8 NPOMUBOCMOAHUY, 8blpadicenHoe 6 a.e. r;=0-1 (1 6ann).
IToocmameus wucnennvie 3navenus, noayuum, ymo ry/r;=10 (1 6ann omeem)

3anaua 6.

IllapoBoe 3BE3HOE CKOIUTEHHE COCTOMT U3 10° ONMMHAKOBBIX 3BE3N, KWKHAS U3 KOTOPHIX HMEeT
BUIMMEIH G6reck 13™. BHIHO M OHO HEBOODPYKEHHBIM TJIa30M C 3€MJIM, ¥ B KaKOM IOJyIIapuu HeGecHOM
ctepbl TakHe CKOIUICHHS €CTh B PEIbHOCTH?



BCEPOCCHIICKASL OJIMMIINATA IIKOJILHUKOB
Bnank 3amaumii Mynuyunaneneiil sman, 2023

Pewenue.
Iockonwky 10° odunarosvix 36¢30 datom eviuepwius no spxocmu ¢ 100*100 pas, xascovie 100 pas — smo 5",

mo cymmapuulii eviuepeiut cocmasum 10" (2 6anna). 13-10=3" — maxoeéa eudumas spKoCmb 6Ce20
ckonnenusa (2 6anna). Ho eudno mesoopysicénnvim znazom (2 6anna). Ha nebe 3emnu Hem uiaposvix
CKONJIeH Ul MAKOU APKOCY, HU 8 0OHOM U3 nonyuapuii (2 banna).

Ipumeyanue: Taxoil bneck cpasHum ¢ sApkocmvlo 36€30 cosse30us Kaccuones wnu, ecnu 206o0pume 0
Ougghysnvix ob6vexmax, ¢ apkocmwio Tymannocmu AHOpOMeObl, UOUMOU HEBOOPYHCEHHBIM 2TIA3Z0M.

CupaBouHble JaHHbIE:
la.e.=1.496-10% km; 1mx=206265 a.e.
Macca Conaua 2-10°° KT, Macca 3emtd 6- 10** kr, macca Mapca 6- 10® kr, macca Jlyns1 7- 10* kr.
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BCEPOCCHIICKAS OJIMMIINAJIA IIKOJIbHUKOB
bnank 3amanuit Mynuyunanouuiii sman, 2023

Bcepoccniickas oJiMMIHa A MKOJIbLHAKOB
nmo ACTPOHOMUHA
MyHuIEnAJIbHBIN 3Tall
8 kmace
Bpems BeinoHenus padotsl — 90 MmuH.
MakcuMambHOE KOJTHYECTBO 0amIoB — 48.

KPATKHUFE PEILIEHUA

3amauqa 1.

Haxomsce B cpenaux mupoTax ¥ HaOmonas B ceHTsA0pe Mepkypuit HU3K0 Hall TOPH30HTOM,
HE3a70JIr0 10 3aX0/1a IIAHETHI, YIEHUK 3aMETHII, 9TO B 3TO )K€ BpeMs B APYTO# CTOPOHE TOPH3OHTA
B3omwia JIyHa. B xakoe BpeMst CyTOK 3TO IIPOU30IILIO?

Pewenue.

Y Mepkypusa npucymcmeyem unu ympenHas, unu 6eyepHs uOuUMocmy (4 6anna), npu smom oH He
omoansemcs om Connya Oanee, yem Ha 28° u Habn0OAemcs yepe3 HeCKONbKO OeCsimK0o8 MUHYm
nocne 3axooa (unu 0o eocxooa) Connya. Ilockonvky Mepxypuil Ovbll «HUSKO HAO 20PU3OHMOM
He3a007120 00 3ax00a NAAHeMmbLY, 3M0 O0OHO3HAYHO 6e4epHss GUOUMOCHb, 6CKOpe NOCile 3ax00a
Connya (4 6anna), ne 6onee uwem uepe3 yac nocie Hez20. YcClo8ue NpPo CpeOHUe UWIUPOMbL
«cmpaxyemy Om MAN0BEPOAMHO20, HO B03MOJNCHO20 6apuanma, kozoa Mepkypuii, obraoas
samemno 60nvuum cxnonenuem, yem ConHye, 6158eMCs 8 BbICOKUX WUPOMAX He3aX00AuwumM (Unu
nOYmMU He3ax00AUUM) C8emULOM U udeH OnumenvHoe epems nocie 3axooa ConrHya unu nepeo e2o
80CX000M.



BCEPOCCHIMCKAS OJIMMIIMAJIA IKOJIHLHAKOB
Bnauk 3aganuii Mynuyunanenwviii sman, 2023

3amgaga 2.

Pucynox 1. CHEMOK
YaCTHOTO JIYHHOTO 3aTMEHUS
28 okTg6psa 2023 roga

B omucaHuu JIyHHOTO 3aTMEHHs, Ipou3olueamero 28
okTs6ps 2023 rona, Ha OJHOM U3 HHTEPHET-CAWTOB OBLIO CKa3aHO:
«...28 oOkTaOps mpom30iimeT YAaCTHOE JIyHHOE 3aTMEHHE.
Habmonare ero MoxHo Oyzer mpuMepHO B 22 yaca, B CeBepHOM
HOJIyIIapul  OHO OydeT [JOCTaToYHO XOpomo BHAHO. Ero
JUIATEIHOCTh TpaKTHYecKH ImonTopa daca. JlyHa B 3TO Bpems
mpuoOpeTeT KpacHOBaThIi OTTEHOK, TaK Kak €€ YacTH4YHO
3aKpOET 3€MHasl TOTyTEHb ».

Ha pucynke 1 mpuBeeH CHHMOK MaKCHMalbHOH (a3sl
3TOro 3aTMEHHUs. McXo/s U3 HEro W TOro, 4TO BBI 3HAETE IIPO 3TO
SIBIICHUE, IPOKOMMEHTHUPYITE, HET JIX B OIUCAHUM HETOYHOCTEH.

Pewenue.

B onucanuu ecmv Heckonvko HemoyHOCmeli.

1. JIyna 60 8pems wacmmwvix ¢paz 3ammenus, mem 6onee, KaKk 8UOHO U3 Pomozpaduu, 6ecobma
manvix (28 oxkmsabps ona cocmasnsina oxono 0.13), npakmuyecku ne MeHsem yeem U OCMAEMCs
beno-2cénmoti, nomemHesuLas Yacme — mEMHO-cepas, noumu yépras (2 6anna). Ilpu s5mom MoxHcHo
ommemump, Y¥mo Habmo0as 3ammenue Gomozpapuiecky, KpacHo8amvlli OMMEHOK 3AMMUEULETICSL
yacmu JIynvi 6cé sce mocem 6vimb 0OHAPYIHCEH.

2. Kpacnosamuiii ommenok 80 epems 3ammeHus JIyna npuobpemaem He u3-3a mozo, 4mo eé
3aKpvi6aem meHb UlU NoLymeHv 3emau, a u3-3a mozo, umo JIyHy oceewaiom MmMONbKO
NpeloMAEHHble 3eMHOU ammocgepoll u npoueduiue yepe3 Heé (U OMMO20 KpACHble) CONIHEYHble
ayqu (3 banna).

3. Bo epems uacmmuvix meHneevix az sammenus JIyHa yoice NOIHOCMBbIO NOZPY3UNACL 6
3eMHYI0 NOJLYMeHb, A YACMUYHO — 8 MeHb Haulell nianemsl (3 6anna).

s noHumanus  ceomempuu  NpouleOuie20  3AMMEHUS  NPUEOOUM €20  CXeMy.
Partial Lunar Eclipse of 2023 Oct 28
Geocentric Conjunction = 2101275 UT 1D, = 248024637601
Greatest Eclipse = 20:13:53.5 UT LD = 246024634300
Penumbral Magnitude = 11432 P. Radius = 1.2829° Gamma = (05473
Umbral Magnitnde = 01272 U, Rafines = 0.T355° Asis = 0.9369°
Saros Serjes = 146 Member = 11 of 72
Sun at Greatest Eclipse Mion at Greatest Belipse
(Geacentrie Coordinates) {Geocentrie Coordinates)

RA = 1dhlim25.85
Dee, = - 13147101
2D = DOF1695.9"
HP. = 00700089

Eelipse Semi-Durations

Penumbral = (2hidml0s
Umbral =  D0h39m32s

| 3 A X L -]

RAL = 02h09m47 55
Dee. = +14%05'01 6%
813 = (OR1609.7%
HP, =« (0759'18.9*

Earth Umbis -

Earth ??:mmltm

s Exlipse Comacts

Pl = 1759404 UT

U THRPR WO TP "
¢ 5 80 45 @ i
i 4

P4 = 222804 UT




BCEPOCCHIMCKAS OJIMMIINATA MIKOJbHHUKOB
bnank 3aganuit Mynuyunaneueiii sman, 2023

3anaua 3.

Habmonaa Connne Ha oJHOR U3 3eMJIEIO00HBIX IUIAHET, OCBOEHHEIX B OyAyIIEM, YUYEHHK
3aMEeTWI, YTO B CaMblii JUIMHHBIA AeHb roga ComHiue (T.e. MaTepHHCKas 3Be3[a) OCBEINACT IHO
Camoro riy6oKOro KOJOANA, a B JaTy 3UMHET0 COJHIIECTOSHHS Ha 24 Yaca HACTyNaeT MOJApHAs
Houb. OnpenennTe, Ha KaKoH yToJl HaKJIOHEHA IIOCKOCTh 9KBATOpA IUIAHETHI K €€ opouTe.

Pewenue.

B cnyuae, xoz0a «6 camvlii OnunHbL OeHb 200a UX CONHYe Océewjaem OHO CAMO20 2NY6OK020
KOOOYay» peyv UOEm npo mo, Ymo 6 OeHb IeMHe20 CONHYECMOAHUL NOLYOEHHAS 6bICOMA CEeMUNA
pasna 90° (2 6anna).

B cnyuae, xo20a 6 sumnee connyecmosnue Ha 24 yaca Hacmynaem NoiApHAA HOYb, MOJICHO
cuumamey, umo NONYOEeHHAS gvicoma ceemuna 0KONO 0° 2 oanna).
YVums, umo usmenenue evicomv céemuna cocmasnsiem Ah=2¢ (smo credyem us opmynvi 6epxreii
kynomunayuu h=90-p+0, 6 nepeom ciyyae 5=¢, 60 6mopom 6=-¢), momenmansuo nony4um Ah=90°
u £=45° (4 6anna).

IIpumeuanue. Brnumamenvhuvle y4aCmMHUKY MOZYM Y6Udemb 8 3a0ayue OMCbll K UCTNOPUYU PO
onpeoejenue paouyca semau Ipamocgenom.

3agaua 4.

Bocxon wmm 3axox Jlymsr mHajy Kasamckum Kpemuém wuzobpaxén ma doto (puc 2),
NOJyYCHHOM B PEXXHUME MYILTUIKCIIO3UIAHY (KOTAa Ha OJMH KaJp JeNlaeTcs HECKOJIBKO CHUMKOB)?

Pucynok 2. JIyna nan Kazanckum Kpemiém.



BCEPOCCHIMCKAS OJIMMITHAIA IIKOJIbHAKOB
Brnasx 3ananuit Mynuyunaneueiti sman, 2023

Pewenue.
Iockonvky Kasans pacnonosicena ¢ Cegéeprom nonywapuu (2 6anna), mo cymounoe O8udiceHue
ceemun no Hebecnoil cgepe ebnuzu 20pusonma  npoucxooum «cresa-Hanpasay (4 oOanna).
Hoamomy na gpomo — eocxo0 Jlynvl (2 6anna 6v1600).

IIpumeuanue: 6e3 YKa3anus NOLYULAPUS U APZYMEHMAYUU OYeHKA He Modicem Oblmb NOIHOU
Oadice npu eeprom omeeme. Hanpumep, npocmo npu ymeepicoeHuu «3mo 60cxo0» 3a 3a0a4y He
Moocem Ovimb 6vicmasieHo bonee 2 6ann0s, npu «OBUdCEHUE Clleéa HANPAgo, NOIMOMY MO
60cx00» 3a0a4a He modicem Obimb OyeHena bonee, yem 6 6 6AILNOE.

3amgaga 5.

B Conneyno#f cucTeMe 3amyIneH CIOYTHUK. IIOCKOCTH OpOHTHI CIyTHHKA COBIATAcT C
SKIIMIITHKOM, SKCIEHTpHUCHTET OpOuThl €=(9/22), Oonplmas IHoxyock a=2 a.e. Bermcnmre, BO
CKOJIBKO pa3 MEHSETCS PacCTOSHHE OT 3eMJIM N0 CIIyTHHKA B IIPOTUBOCTOSHHE, M YKaKHUTC Ha
PHCYHKE, TOYEMY 3TO IIPOUCXOIUT.

Pewenue.
IIpescoe e6cezo, mpebyemcs ykazame, umo usmeHenue paccmoanus «Cnymuux-3emasy €
NpPOMUBOCMOSHYUE MEHIemCs. U3-3a pa3Ho20 paccmosnus om cnymuuka oo Conwya (ananoz c
genukumu npomugocmosHuamu Mapca) (1 6ann), a yoanenue cnymHuxa om 3emiu pPasHO €20
paccmosnuio 0o Connya, ymeHvuienHomy Ha 1 a.e.

(3mom 6v1800 + 8epHbLIL PUCYHOK C KOHDuUzypayueil oyenusaemca 6 2 banna)

B yxazannom ciyyae nepuzenutinoe paccmosnue cnymuuxa q=a(1-e) (1 6an),
paccmosnue om Hezo 00 3eMlu 6 NPOMUBOCMOAHUY, 8bipadicenHoe 6 a.e. ¥1=q-1 (1 bann),
agenuiinoe paccmosanue cnymuuxa Q=a(l+e) (1 6ann),
paccmosnue om He20 00 3eMIu 8 NPOMUBOCMOAHUY, 8bipadicerHoe 6 a.e. r2=0-1 (1 bann).
Iloocmameus uucnennvie 3navenus, noryyum, ymo ry/r;=10 (1 6ann omeem)

3anaga 6.

IlTapoBoe 3BE3NHOE CKOIUIEHHE COCTOMT W3 10* omMHAKOBBIX 3BE3[, KaXIas M3 KOTOPHIX
uMeeT BHIMMELIL Omeck 13™. BHOHO 1M OHO HEBOODPYXKEHHBIM I7a30M C 3eMIIA M B KakOM
HOJTyIIapuu HeOeCHOM ceprl TaKue CKOILICHHS €CTh B pealbHOCTH?

Pewenue.
Iockonwky 10* 0dunaxosvix 36630 Oatom eviuepouus no apxocmu 6 100*100 pas, kaxcovie 100 paz —
amo 5", mo cymmapuwii ewiuzpeius cocmasum 10" (2 6anna). 13-10=3" — maxosa eudumas
apxocmv 6ce2o ckonienus (2 oanna). Ho éuono negoopyscénnvim enazom (2 6anna). Ha nebe
3emnu Hem wLAPOBBIX CKONAEHULI MAKOU APKOCMU, HUL 8 00HOM U3 nonyuiaputi (2 banna).
Ipumeyanue: Taxoti breck cpasrnum ¢ aprocmuvio 36¢30 co3ee30us Kaccuones unu, ecau 206opumoe

0 ougp@ysuvix obwvexmax, ¢ apxocmvio Tymaunnocmu AHOpOMeObl, 6UOUMOU HEBOOPYHCEHHBIM
2Na3oM.

CnpaBo4HbI€e JaHHbIE:
la.e.=1.496-10% km; 1mx=206265 a.e.
Macca Comnnna 2- 10°° KT, Macca 3eMiH 6- 10% Kr, Macca Mapca 6- 10% Kr, Macca JIyHs1 7- 10%? k.



Bo19e39AUOY oH SyHES0dMLIOY —~
«d1HaN WISHTEUUWNLIO WMNOHBNMLIGALDAd» AOV. €202 O - . .VNM OO —\ OZ E

-0119do 90 ¥ 1910HeI T BdOoLREdE LLOONIOII
PHOHOINBH I0JA HMOMEX BH ‘QIMIOrodi() ‘9hOH KeHAEIOU LORLIALORH
BOBh {7 BH BHHEOLOOUHIOD OIOHWHE AILeY € B ‘BXIOIOX OJOMOQAILI
OIOWE) OHI 1oBIMOE00 (BIgods KedOHHdOLeW °9'L) ONHIO) BITOI
9HOY WIIHHMIT WITWED € OLh ‘IHMIOWEE MMHOBA ‘WOMATAQ € XIIHHI0€00

‘LOHRI XIIHQOYOLIOLWOE €M HOHIO BH OIHIO)) KeRIOIIQRH] JeHA]( 9oeruroxer oced ondonmdn yodex g “BHAJ[ BLINOLE
erHoendoa oHOodoro MoIAdY g ¥wodd oX OlLe € Olh ‘IULOWRE MHMHORA
‘€ BhBIRE ‘[9IOHELT BIOXBE OF OJIOYREedH ‘WolHOsudol YeH odeMH uudAMdol

odggiHOO € keroirgeH M xelodum xuHIodo 4 90BTOXEH
‘HOLOOHROLOH UMHBOULIO 9 HIf 1OH

‘ornAduinommododn ‘onHords ore odu ‘I eheleg
OLoBHE 199 OLh ‘OJOL M OJOH €M BIOXOL]
"KUHOWIRE 0JOlE I9¢R() HOHIIBWHMONEW

MOWHHO Horogudu | oxHAoud e
"«IHOLALrOII BBHWOE
100d)es OHRHUIOBh 90 MeM MBL “OHILLO
U1dredoHoRd) roradgondu Kwodd ‘Qf — GOLIrBQ OHLOIRUION QOHIIBNHONBIA]
ol¢ g vHAI[ "eoeh edoiron moohuINedn
9100HIIOIMLY OJF ‘oHrumg omodox
OHROIBIOOY I19WAQ oOHO wuudemAron
woudogo) & ‘eoen gz 4 ondomudno
10YAQ OHXXOW 019 ILBXOIIQR]] "OMHOWILEE
o0HHAI 00HIOBR Ioryoenodn EdAOEINO

JOXUIL WoDLdYY

"9OUIDIULO HHDIQ 9 DINIOHADh
0 annamad awponuadau awapAgve 2f] "0HQOdPOU IUNDIIWVNUDE
hoove  wnHomag  woxdanou  wiasnndogsod  awnsuwdogo
dwognd ‘noxndd WNKHIOUIGY 9OWIIUIO NHDIG 9 NONUDE
a0g mnopve ownmmad n awunvuwnhodu OHAWIUDWNHG

Q7 "'» :OHBERMO OLIYQ HO01MEI-LOHJOLHM "HAW (7] — 19L09ed sundnIromad sWadg
(4
€4 WOHIO ®H ‘BIOI ¢7O¢ ¥dOKINO 8T 19.000ed o1MHIHIrOIIGE ol BHIIAALIHL
oJomromosuodn

‘EMHOWIRE OJIOHHAIl MUHEBOMIIO g 1dea / 20e11 6

1ELE NIFHIBHMITMHATA

NHUINOHOd LDV ou

eYod £707 ¥doEINO0 87
EVHOWIRE OJOHHAIN OJOHLOBHh
SOWHH)) *[ MOHAOUJ AOMMHIIFONIN BTRHIIIAMICO BEMXIUUII0dadg

*7 hereg

L oN deUuneeige

‘wewe NIGHILRUNNNHAYY *S0MMHALIONM eenunnuo sexoHexMUgAuoed v sexounoosodeod £202

/OMHBLK LOISHIAQLEE O W I9HINE WIEHE SITHLUITIEE /UIAWOELMKONISL M UMLK 10%91/OHJBWOHBEd OHBHLIOLINE 91ehaLl - 1B10ML WOHHEL EH OLh '90014HagA BINBLILWOX iehsu B8L08hex widesodu-0oaduoe sut!
190euuwnLo AsuH19BRA



BoLaenoAuo’ aH snmHegodvUOY -
«d1HaMN MISHTEMUWWLIO UANOHBXULIGALDSY» A0V £202 ©® (0]

..F oN Qm::s_m_mv_mw

: NI
008 1SN MMHLIRIRI OF QMHEOLoORd I () [ 9EHOIINALO] OF QUHEOLIORJ
"I 4,01 -/ IHA][ BOORW

‘DN ;019 BOdRIA BOORW ‘DX ()] -9 UIWAE BOOBW ‘DI ()] -T CYIHIO)) BOOBIA]
"9 G9TYOT=MUT N g0 1-96% =98]

$IHHRY d19Hhogedn)

L(1EN) MTomodIHY 9LOOHHBIWA ], MHUINBIRI € EOWHINERERNO ‘0IMAYAQ
WELEeHOWOO0X WOERILI WISHHQXAJOOEOH eHIME (MMIIIGLOE LHONOW €) BHO
HIf LOTA] 6]~ WidHgRd IOHBLO MOOIQ UIGHIOINOOQE 99 ‘KeaoHXdodd ey
ko198dogd 9EHOIIIALI] BIIOY [+ MOOIQ UITNHIHE LOOWH M HMHULMRIE |
yormeH diHomMiHe eH uHHOUgRdIEH € IMOOhMINEdI EOLOBIOIQEH
(Homd( BMI'E0g£0d ereode Kemyehdr) 0EMOIIIdL0q LHRINIXdoE)

‘9 BhelRg
‘Luroxonodi ore AWOROU ‘OXHAoNd
BH OLIDKBMA U ‘OMHEOLO0gU10dI € BMMHLALID OY HMIWOE 1O SUHEOLOOed
KOLOKHOW ted OMAIOMO 0€ ‘OLUIOMRIGY ‘OB 7=B 900AIOL KBINII0OQ
“(zz/6)=>° 191ugdo LOLMOMAIHONONE ‘UONULIIHMINE O LOBTBLUE0D BMXHUHLAIID
19149d0 9LO0MOOL] “MMHILAID HOMALBE OWOLOUO UOHROHLO)) ¢
°S BhBIBE
‘eeed 7 € KOLUIMIHOWA OHIIBEOHE BOOBW OJO MID9 ‘QIHI0) ALOHBII ATIEH

ur LmxdorA ‘ormernnooed ‘nogolAdy muwog Armgdo sewwmHud[y

‘b ehereg

‘vewe NIGHILeLNNNHAYY “80XVHALONM efenunvLo BexoHexuUgAused 1 sexounoosodesg €202

faVHaLh LOIBHIAALEE 8H W 19HEME UNEHE SISHLUIMEE /MITWSBLURONISL U UMILOh LOXD1/OHAOWOHEEd OHBHLIOUISE 91EhaL - (910U WOHHEY BH OLh ‘9001Mtfegh BLNSLILWOY LBhaU ealoahey widedodu-osaduoye sut!

19renunmnLIo AiuHLoEhA



BCEPOCCHICKAS OJIMMITAAJTA MIKOJIbHAKOB
brank 3amanmii Mynuyunanvrwiii o5man, 2023

Bceepoccniickasi 01TAMIMAIA MIKOJIHLHAKOB
nmo ACTPOHOMMUHA
MyHnnunajibsHbIH 3Tan
9 kaace
Bpems BeimoJineHust padotsl — 120 MuH.
MaxkcuManbHOe KOJIHYIECTBO 6amioB — 48.

KPATKHUE PEILIEHUA

3amgaua 1.

Haxopsce B cpenHux mupoTax ¥ HaOmonas B ceHTA0pe MepKkypuii HU3KO Hal TOPH30HTOM,
HE3aI0JIr0 0 3aX0/a IIAHETH], yYeHUK 3aMETHII, 9TO B 3TO K€ BpeMs B JPYroi CTOPOHE TOPU30HTA
B3onuia Jlyna. B xakoi npumepHo ¢a3ze Haxoaunack Jlyna?

Pewenue.
Y Mepxypus npucymcmeyem unu ympennss, unu 6euepHss UOUMOCmy (2 6anna), npu 3mom OH He
omoansemcs om Connya danee, yem Ha 28° u nabmodaemcs uepe3 HeCKONbKO OeCsamKO8 MUHYm
nocne 3axooa (unu 0o eocxooa) Connya. Ilockonvky Mepkypuii Ovbll «HU3KO HAO 2OPU3OHMOM
HEe3a00/120 00 3ax00a NIAHEembLY, 3M0 00HOZHAYHO GeyepHsAs SUOUMOCMb, 6CKOpPe NOCTe 3ax00a
Connya (2 6anna), ne 6onee yem 4epes yac nocie Hezo. Bocxooawas 6 smo epemsa JIyna 00ndcHa
Ovimb noumu nonuas (2 6anna), wepes 1-2 Ous nocie norHonyHus (2 6anna). Ycnoeue npo cpeorue
WuUpomul «Cmpaxyemy Om MAL08EPOAMHO20, HO 603MONCHO20 6apuanma, koz0a Mepkypui,
obnaoas 3amemuo 60nvwium cknoneHuem, 4dem ConHye, A6AAeMCA 6 BbICOKUX UUDPOMAX
He3ax00suum (UIU NOYmu He3ax008UjuM) C6eMuUIOM U 6uUOeH ONUMeNbHOe 8peMs Nocje 3ax00a
Connya unu nepeo e20 60CX000M.

Ipumeyanue. Omeem «NONHOLYHUE» C YKA3AHUEM 8Cell NPUBEOEHHOU BblUle AP2YMEHMAYUU
He Mooicem Obimb OYyeHeH gvlule, Yem 8 6 6annoes.



BCEPOCCHUMCKASL OJIMMIINATA IIKOJIbHUKOB
Bnank 3amanuii Mynuyunanenuiii sman, 2023

3amaua 2.
Pucynok 1. CHEMOK

ACTHOT'O JIyHHOTO 3aTMEHHS
28 oxTa6ps 2023 roma

B ommcamuu JIyHHOrO  3aTMEHHMS, IIPOHM3OIICAIICTO
28 oxTsa6ps 2023 roma, Ha OJHOM M3 HHTEPHET-CAHTOB OBLIO
CKa3aHo: «...28 oxTa0ps mpou30HIEeT YacTHOE JyHHOE 3aTMCHHE.
Hab6moznaTh ero MoxHO OyzmeT mpumepHO B 22 uyaca, B CeBepHOM
HONyIIapud OHO Oymer [ocTaTo4HO Xxopomo BHAHO. Ero
JUIATEIBHOCTh IpakTHYecKd moiropa daca. JlyHa B 3TO Bpems
mpuoOpeTeT KpacHOBaTBIM OTTEHOK, TaK Kak €€ YacTU4HO
3aKpOET 3€MHAas IOLYTEHDY.

Ha pucynke 1 mpuBeqeH CHHMOK MaKCHMAalbHOH ¢asel |
5TOro 3arMeHus. Mcxons u3 HEro U TOro, Yro BEI 3HAETE IIPO 3TO
SBJIEHHE, IIPOKOMMEHTHPYHTE, HET JIA B ONMCAHUK HETOYHOCTEH.

Pewenue.

B onucanuu ecmv HecKOILKO HEMOYHOCMEH.

1. JIyna 60 epems wacmueix paz sammenus, mem 6onee, Kak 6UOHO U3 omozpauu, 6ecoma Mablx
(28 oxmsabps ona cocmasnina oxono 0.13), npakmuyecku He MeHsAem ysem U OCMAEMCA 0eno-Hcénmor,
nomemHesuIas Yacme — MEMHO-cepas, noumu uépnas (2 6anna). Ilpu >mom MOX*CHO omMmemumbv, YMO
Habnodas 3ammenue GomozpaguyecKy, KpACHOBAMbLE OMMEHOK 3ammusuietica wacmu JIyner 6cé oice
Modicem 6vimb 0OHAPYIHCEH.

2. Kpacnosamuiii ommenox 80 6pems sammenus JIyna npuobpemaem He u3-3a mo20, 4mo eé
3aKpbI6aem menb Wiy NONymeHs 3eMuy, a u3-3a moeo, 4mo JIyHy oceewjaiom monsKo nperomiénHble 3eMHOU
ammocgepoii u npoweduiue yepes Heé (U OMMmMo20 KpacHvle) conHeynvle 1yqu (3 banna).

3. Bo epems uwacmmueix meHegvlx haz 3ammeHus JIyHa yoice NONHOCMbIO NO2PY3ULACL 6 3eMHYIO
HOMYmMeHb, A YACMUYHO — 8 MeHb Haulell nianemyl (3 banna).

s noHumanus — z2eomempuu  NpouLeOuLe2o ez2o

3aMMeHUs ~ NPUBOOUM cxemy.

JIn = 246024637601

LD = 2460248 343040

Gamima = G473
Axig o 0.8364°

Geocentric Conjunction = 2101275 UT
Greatest Eclipse = 20013585 UT

Penumbral Magnitude = 1.3432 P. Radius = 1.2820°
Unbssal Magmimde = 01272 UL Rating = 07355%

Saras Serjes = 148 Mlember = 11 of 72

Sun at, Greatest Belipse
(Geocentric Coordinates)}
R = Ldhlim25.85
Dec. = -}3*1410.1"
AL = 007169597
HP = 007000890

Eebptse . .

Earth Umbra

Moon at Greatest Eclipse
{Geocentrie Coordinates)

RA = 02h0md? 5s
Dee. = +14%0501.6%
B0 o (PIeRT
HE = (0°59'18.9%

. . Earth PTmnult 'Y
Ficfipse Semi-Dusations o Exclipse Consacts

Penumbral = 02h4m10s
Imbral = O0h30m32s

= L SUUNNN RS | -3




BCEPOCCHICKAS OJIMMIIMA TA IIIKOJHLHAKOB
bnank 3aganuit Mynuyunaneneiii sman, 2023

3anxauga 3.

Habmonas ConHne Ha 0HOHN U3 3eMIIENIOM00HBIX IUTAHET, OCBOCHHBIX B OYAyIIEM, YICHHK
3aMeTWI, YTO B CaMblii JUIMHHBEIA OeHb rofa ConHne (T.e. MaTepHHCKas 3Be3[la) OCBEINAeT IHO
Camoro rirybOKOro KOJOIUa, a B JaTy 3MMHEr0 COJHIECTOSHHS Ha 24 Yaca HACTyIaeT MOJIIpHAs
HOYb. OnpenennTe, Ha KaKoH YToJl HaKJIOHEeHa IIOCKOCTh 3KBATOPA ILTAHETHI K €& opOuTe.

Pewenue.

B cnyuae, xoz0a «6 cambvlii OnuHHbIL OeHb 2004 UX CONHYe océewyaem OHO CaMO20 21Y6OK020
KOLOOYa» peyb UOEm npo mo, 4mo 6 OeHb NemHe20 CONHYECMOAHUS NONYOCHHAs 6bICOMA CECMULA
pasna 90° (2 6anna).

B cnyuae, ko20a 6 sumnee connyecmosnue na 24 waca Hacmynaem noJApHAs HOYb, MOXHCHO
cyumameo, umo NONLYOeHHAS gvicoma ceemuna 0KO00 0° ¥ banna).
YVums, umo usmenenue evicomvr ceemuna cocmaensem Ah=2¢ (smo cnedyem us gopmynvi sepxueil
kynomunayuu h=90-p+0, 6 nepeom ciyyae 5=¢, 60 6mopom 6=-¢), momenmanvHo nonyuum Ah=90°
u €=45° (4 6anna).

IIpumeuanue. Bunumamenvuvie y4aCMHUKY MOZYM Y8UOEMb 6 3a0a4e OMCbLL K UCHOPUY NPO
onpeoenenue paouyca semiu Ipamocgenom.

3anaua 4.

[Tpunumas opbuTy 3eMiIn KpyroBOHM, pacCUMTailTe, YAEPKHT Jd Hamry mianery CoiHie,
€CIIM €0 Macca BHE3aITHO YMEHBIMUTCS B 2 pasa.

Pewenue.
IIpu osudicenuu no xpy2060i opbume ckopocmv mena pasHa émopoi kocmuyeckoii V=sqrt(GM/a)
(2 b6anna).

IIpu smom maccoi 3emnu ModcHO npenebpeywv, nosmomy ymenvutenue maccet Connya 6 2 pasa
npueedém K yMeHbULeHUIO NONHOT MACCHL CUCEMbL 8 2 pa3a U Nepeast KOCMUYECKas CMaHem paeHa

Vi=sqrt(GM/2a) (2 6anna).

Hns smoii cucmemer 3HaueHue Kpy2080i ckopocmu 3emiu «00 usmeHeHus maccoly Oydem
V=sqri(2)*V;=V,  m.e. emopoii  KocmMuueckou, Ui  NAPABOIUYECKOU  CKOPOCMbIO.
IIosmomy yoeporcame 3emnio na 3amxrymoi opbume Connye ne cmosicem. (4 6anna 3a umozoevie
8EpHble PACCYHCOCHUA U APZYMEHMUPOBGAHHbLI 6EPHbLI OMEem).

3agaua 5.

B Conneuno#l cucteme 3amymieH CHOyTHHK. [IITOCKOCTH OpOWTHEI CITyTHHKA COBIOacT C
SKJIIMITHKOM, 3KCHEHTpHUCUTET opbuthl €=(9/22), Gomplmas moiayoch a=2 a.e. BerumciamTe, BO
CKOIIBKO Pa3 MEHSETCS PAacCTOSHHE OT 3eMIIM O CIyTHHKA B NPOTHBOCTOSHHE M YKAKHUTE Ha
PHCYHKE, I09E€MY 3TO IIPOUCXOIHUT.

Pewenue.

Ilpesicoe 6ceco, mpebyemcs ykazamv, umo usmeHeHue paccmosnus «Cnymuuk-3emnay 6
NPOMUEOCMOAHUE MEHAEMCS U3-3a pasHozo paccmoanusi om cnymuuka oo Coanya (ananoz c
genuxumu npomusocmosnuamu Mapca) (1 6ann), a yoanewue cnymuuxka om 3eMau pasHo e2o
paccmosanuio 0o Connya, ymeHvuennomy Ha I a.e.

(3mom 6b1600 + 6epHbLIL PUCYHOK ¢ KOHPuUzypayueil oueHusaemcsa 6 2 6anna)



BCEPOCCHICKAS OJIMUMITAAJIA IIKOJLHUKOB

Bnank 3apanuit MyHuyunanenwiil sman, 2023

B yxazanunom cuyuae nepuzenuiinoe paccmosanue cnymuuxa g=a(l-e) (1 6ann),
paccmosHue om 1He20 00 3eMiu 8 NPOMUBOCMOAHUY, BbIpAdCenHoe 6 a.e. r1=q-1 (1 6ann),
agenuiinoe paccmosanue cnymuuxka Q=a(l+e) (1 6ann),
paccmosnue om Hezo 00 3eMmiu 8 NPOMUBOCMOAHUY, 8bipadicentoe 6 a.e. ra=0-1 (1 6ann).
Ioocmameue uucnennvie snavenus, noayyum, umo r/r;=10 (1 6ann omeem)

3amayga 6.

Ceepxrmradr berensreifse (apuaifrmas 3Besma cospesmus  OpuoH) — HaGIOHaeTcs
IPaKTHYECKH B HANpABICHHU HA AHTUIEHTD Hamed [alakTHKH W AMeeT BUAMMEBIA Oneck +1™.
Korna Berempreiize B30pBETCS Kak CBEpXHOBAs, €€ abCOMOTHEIN O1eck cTaneT paBHEM -19™. Byner
au oHa (B MOMEHT BCIBINIKH) BHIHA HEBOOPY)XEHHBIM IJ1a30M KOCMOHaBTaM OymyInero,
OKasaBIMUMCH B TajlakTuke TymanHOCTS AHApomens! (M31)?

Pewenue.

Ilockonvky M31 Oanvuie yem cmanoapmmuoe 0L Onpeodenenus abCoNOmMHOU 36630H0U GeNUYUHDBL
paccmosnue (10nx) ¢ 800000/10=80000pa3, mo 38e30a ¢ maxo2o paccmosanus 0yoem
Habnooamvcsl 8 (80000)2=64 *10° paz
crnabee. Omo npumepro 4.5+5+5+5+5=24.5 na eeruyunvi cnabee eé abconomnozo brnecka, unu -
19+24.5=5.5".Omo uymv spue, uem npedeivHas Ol HEBOOPYICEHHO20 21a34 NpedelbHas
8eIUYUHA, MAK Ym0 Y8udems 6cnvluiky bemenveeiize ModCHO 0adice U3 coceonel 2anaKkmuxu!

Ilockoneky 9xnacc ewé He 3HAKOM C peuleHueM J102aAPUPMUYECKUX YPAGHEHUL, MO MNPUtimu K
MAaKOMy 6bl800Y MOJCHO UlU pewias (Hanpumep, noobopom) coomuoutenue I[loecona, unu
NpuMepHo onpedenus pasHocmyv brecka (KK 6 peuleHuu Gvluie), Ul dice, UCX00 U3 00pamHO2O0.
Lna evinonnenusa ycnous euOUMocmy «Ha npedeiey 36e30a O0NHNCHA CIMAMb ApYe 8 10" pas, m.e.
yoanumuvcs 8 1 g pa3 omuocumenvHo paccmosnus 6 10nk. Ilockonvky M31 6audice, mo écnviuika
6yoem 8UOHA HEB00PYIHCEHHBIM 2N1a30M.
Ouenka 3a0auu ¢ 8 Oannoe oaémca 3a n0bO0e 6epHOe APZYMEHMUDPOBAHHOE peuieHUe.

CnpaBo4Hble JaHHbIE:

la.e.=1.496-10° km; 1mx=206265 a.e.

Macca Conrna 2-10°° KTI, Macca 3eMa 6- 162 KT, Macca Mapca 6- 10% KT, Macca JIyHsl 7- 10% kr.
Paccrosaue no berensreiize 170 nk, paccrosaue o ramaktuku M31 800 kmk.
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BCEPOCCHUIMCKAS OJIMMIIHAJIA MIKOJHLHUKOB
bnask 3aganuit Mynuyunaneueiii sman, 2023

Bcepoccuiickas oJlHMIIMAAa MIKOJLHAKOB
no ACTPOHOMMUMA
MyHununaJ sHeIA 3Tal
10 xaace
Bpems BpimosiHeHust padorel — 120 MuH.
MaxkcuManbHOE KOTHIecTBO OayuioB — 48.
KPATKHE PELIIEHHA

3anaga 1.

Haxopnsce B cpeqHuX MHPOTax W HaOMIONas B CEHTAOpe MepKypHii HH3KO Hajl TOPH30HTOM,
HE3aJI0JIro 10 3aX0/a IIAHETH], YYEHUK 3aMETHUII, 9TO B 3TO )K€ BPEMS B IPYroif CTOPOHE TOPH30HTA
B3omwia JIyna. B kakoif npumepHo ¢a3e Haxomunace JIyHa?

Pewenue.
YV Mepxypus npucymcmeyem unu ympennss, wiu 6e4epHss 6uOUMocmo (2 6ania), npu 3mom oH He
omoansemcsa om Connya Oanee, yem Ha 28° u HAOIIOOAEMCA yepes HECKONbKO 0eCAmMKO8 MUHYM
nocne 3axooa (unu 0o eocxooa) Connya. Ilockonvky Mepkypuil 6bli «HUSKO HAO 20PU3OHMOM
He3a00120 00 3ax00a NIAHEMbLY, MO OOHOSHAYHO GeUepPHSs SUOUMOCHb, 6CKOPE NOCLEe 3aX00a
Connya (2 6anna), ne 6onee yem yepes uac nocne Hezo. Bocxooswasn 6 smo epemsa Jlyna Oonoicua
bvime noumu nonnas (2 6anna), yepes 1-2 Ons nocne norHoryrus (2 6anna). Yenosue npo cpeonue
wupomul «Cmpaxyemy Om MALO6EPOAMHO20, HO 603MOJHCHO20 6apuanma, ko20a Mepxypuil,
obnaoas samemuo 60nvwium crionenuem, uem ConHye, AGNAEMCA 6 6bICOKUX UAUDOMAX
He3ax00AWuM (UlU NOYMU He3aX00AUUM) C6eMUNIOM U 6UOEH ONUMENbHOe 8PeMs NOCie 3ax00d
Connya unu nepeo e2o 80cxooom.

IIpumeuanue. Omeem «NONHONYHUEY C YKA3AHUEM ECell NPUBLOEHHOU Gblule APSYMEHMAYUY
He Modicem Oblmb OyeHen gvlule, yem 6 6 balos.



BCEPOCCHICKASA OJIMMIIUAJIA IMKOJHbHUKOB
Bnank 3aganuit Mynuyunanoueiii sman, 2023

3agaua 2.

Pucynok 1. CHUMOK
YaCTHOT'O JIyHHOTO 3aTMEHH
28 oxTs16ps 2023 rona

B ommcamum IyHHOrO 3aTMEHHs, NIpom3omenamero 28
okTss6pst 2023 roma, Ha OJHOM M3 MHTEPHET-CaiTOB OBLIO CKa3aHOo:
«...28 OKTI0ps mTpOM3OHUOET UYACTHOE JyHHOE 3aTMEHHE.
Hab6momars ero Moxuo Oyzmer mpuMepHO B 22 gaca, B CeBepHOM
[OJIyIIapHd OHO OymeT [JOCTaTOYHO XOpoIo BHAHO. Ero
JUTATENIHOCTh TMPaKTHYeCKH Imonropa daca. JIyHa B 3TO BpeMms
mpuoOpeTeT KpacHOBaTBIA OTTEHOK, TaK Kak €€ YacTH4YHO
3aKpOET 36MHAad MOy TEHD .

Ha pucynke 1 mpuBemeH CHHUMOK MaKCHUMAalbHOH (a3bl
3TOr0 3aTMeHMs. McXolsd U3 HEro M TOro, YTO BBl 3HAETE IIPO 3TO
SIBJICHHE, IIPOKOMMEHTUPYHTE, HET JIX B OIIMCAHUY HETOUHOCTEH.

Pewenue.

B onucanuu ecmv HeCKOILKO HEMOUYHOCMET.

1. JIyna 60 spems yacmuuix gpaz sammenus, mem b6onee, KAk 6UOHO U3 pomozpaduu, 6eCoMa MAbIX
(28 oxmsabps ona cocmasnana oxono 0.13), npakmuuecku He MeHsem yeem U ocmaémcs beno-scénmot,
nOmeMHe8Uas Yacmv — MEMHO-cepas, noumu yépras (2 6anna). Ilpu 3mom MOJNCHO OMMeEmMUms, Ymo
Habmooas 3ammeHue Gomospaguyecky, KpacHO8AmMblli OMMEHOK 3ammueuietics wacmu JIyHvl 6cé dice
Mooicem Ovbimb 0OHAPYIHCEH.

2. Kpacnosamuiii ommenok 60 epems sammenus JIyna npuobpemaem He u3-3a mo20, 4mo eé
3aKpvI6aem MeHb Wil NOJYMEeHb 3emy, a u3-3a mozo, umo JIyHy oceéewarom monpKo npeiomiéHHble 3eMHO
ammocgepoii u npoweduiye yepe3 Heé (U OMMO20 KpacHeie) conneynvie ayyu (3 anna).

3. Bo 8pems uacmuvix meHegvlx haz 3ammenus JIyHa yoice NOIHOCMBbIO NOSPY3UIACL 6 3eMHYIO
nOJIymeHs, a YaCMUYHOo — 8 MeHb Haulell naianemel (3 banna).

na  nonumanus — ceomempuu  npouteOule20  3GMMEHUS  HPUBOOUM €20 CXEM).

Partial Lunar Eclipse of 2023 Oct 28

Greocentnie Conjunction = 2108275 UT I = 2460246.37691
. Greatest Eclipse = 20:13:55.5 UT 1D s 2480248 34300
Penumbral Magnitude = L1432 P. Rodivs = 1.2829°  Gamma = 0.0473
Umbral Magnimde = 01272 U Radies = 0.7358° Axiga 0.93064°

Saros Serjes = 146 Member = 11 of 72

Sun at Greatest Belipse
(Geocentric Coordinates)
RA = 14kl im25.8s
Dec. = -13%1410.1"
D = DOT16%E9"
HP = 00700089

Eebptee .,

Moon at Ureatest Eclipse
{Greocentric Coordinates)

RA = 0250%md7.5s
e, = +14%501.6%
1 = (0PI
HEP = (P50 1859+

Barth E‘?numl:m
Fetipse Semi-Durations & Eelipse Contacrs
Penumbrad = 02hidm10s Pl= 175044 0T
Umbeal = O0h39m325 Ul = 193018 UT

LR £ SRS WS ¢ -3

U4 = 25322 UT
Pd= 222804 UT




BCEPOCCHMCKAS OJIMMIINA A IIKOJIbHAKOB
bnank 3aganuit Mynuyunanenoiti sman, 2023

3axaua 3.

Hab6momgas Commile Ha OQHOM U3 3eMIIEIIOOOHBIX IIJIAHET, OCBOCHHBIX B OyoyINeM, y4CHUK
3aMETHJI, YTO B CaMblil JUIMHHBIA aeHb roga ComHne (T.e. MaTepHHCKas 3Be3[a) OCBEINAET THO
caMoro TIyOOKOro KOJOAIA, a B JaTy 3WMHEr0 COJHIECTOSHHS Ha 24 yaca HacTymaeT IOJIIpHas
HOYb. OmpenenuTe, Ha Kako#i yroJl HaKJIOHEHa IIOCKOCTh 9KBAaTOpa IUIaHETHI K €€ opOuTe.

Pewenue.
B cnyuae, xoz0a «& camvlii OMUHHBLU OeHb 200Q UX COJHYe Océeujaem OHO CamMoz0 21y60K020
KO0OOYA» peysb UOEém Npo mo, Ymo 6 OeHb IeMHe20 CONHYECMOAHUA NOLYOEHHAA 6bICOMA CEEMUNLA
pasna 90° (2 6anna).

B cnyuae, xoz20a 6 sumnee cornyecmosnue Ha 24 waca Hacmynaem NOJAPHAS HOYb, MOJICHO
cuumame, umo NONYOeHHAs gvicoma ceemuna 0KON0 0° ¢ banna).
Yums, umo usmenenue evicomui ceemuna cocmagnsem Ah=2¢ (3mo cnedyem us gpopmyner 6epxueil
xynomunayuu h=90-p+6, 6 nepeom ciydae =g, 60 6mopom 5=-¢), momenmanvro nonysum Ah=90°
u £=45° (4 6anna).

Ipumeuanue. Bnumamenvhvie y4acmHuKU MO2Ym Y8UOems 6 3a0a4e Omcolll K UCIOPUU NPO
onpedenerue paouyca 3emnu pamocgeHom.

3anaga 4.

[Tpuaumas opOuTy 3eMiid KpyroBOM, paccumTaiiTe, yASpXKUT au Hamry IutaHery ColnHIE,
€CIIH er0 Macca BHE3aIMHO YMEHBINUTCS B 2 pasa.

Pewenue.
IIpu Oeudicenuu no Kkpy2060ii opbume CKOpoCmb mena pagra emopoi kocmudeckoi V=sqrt(GM/a)
(2 6anna).

IIpu smom maccoti 3emnu MOK*CHO npeHebpeuwb, nosmomy ymenvuieHue maccer Connya 6 2 pasa
NpuUBeOEém K YMeHbULEHUIO NOJIHOT MACCLL CUCTeMbL 8 2 pa3a U nepeas KOCMUYEeCKas Cmanem pasna

Vi=sqrt(GM/2a) (2 6anna).

JIns amoii cucmempl 3HAYeHUEe KPY2080U CKOpOCMU 3eMau «00 USMEHEHUs Maccoly byoem
V=sqrt(2)*V;=V, m.e. 8MOpPOlU  KOCMUYECKOU, unu  napaboniuyeckoi — CKOPOCHbIO.
ITosmomy ydepocamv 3emnio na samxnymoi opoume Connye He cmodcem. (4 banna 3a umozoevie
8EPHbBLE PACCYHCOEHUA U APZYMEHMUPOBGAHHBIIL 6EPHBLIL OM6em).



BCEPOCCHIICKASA OJIMMIINAJTA MIKOJIbHUKOB
bnauxk 3aganuit Mynuyunanvruiii sman, 2023

3amaua 5.

B ConHeuyHo#l cHcTeMe 3alylleH CIOYTHHK C HEOONBIIMM CTa0HIBHBIM HCTOYHHKOM
u3Tydenus (JIaMIOYKOM), BHUIUMBIM H3Jajieka. IIIOCKOCTh OpOHMTBI CIYTHHKA COBIANacT C
SKJIMITHKOM, €& skcueHTpucurer e=(9/22), Oonplnas moiryock a=2 a.e. Beramcnure, Ha CKOJBKO
3BE3IHBIX BEIMYMH MOXET MEHATHCS BHIAMBIN OJECK 3TOT0 MCTOYHHUKA CBETA IPH HAOIIOIEHMH C
3eMId B IPOTHBOCTOSHHE (T.e. Pa3HUIy MEXTYy MaKCHMAIbHBIM UM MHHHMAIbHBIM OIIECKOM
JIAMITIOYKH B IPOTUBOCTOSHUS). OTBET COIPOBOAUTE PUCYHKOM.

Pewenue.
Ilpexcoe ecezo, mpebyemcs yKazamv, Ymo U3MeHeHUe APKOCMU JLAMNOYKU NPOUCXOOUM U3-3Q
UBMEHeHUs. pPaccmosHus 00 Heé (MO YCI0BUI0 UCMOYHUK céema cmabuieH), a usmeHenue
paccmosnus «Cnymuux-3emnsy 6 npomueocmosHue MeHAemcs U3-3a pPA3HO20 pPACCMOAHUSL Om
cnymuuxka 0o Connya (ananoez c eenuxumu npomugocmosnuamu Mapca) (1 6ann). llpu smom
yoanenue cnymuuxa om 3emau pasno e2o paccmosiHuto 0o Connya, ymenvuiennHomy Ha 1 a.e.
(3mom 6v1600 + 6epHbLI PUCYHOK C KOHDuzypayueil oyenugaemcs ¢ 2 6anna)

B yxazannom cnyuae nepucenuiinoe paccmosanue cnymuuka q=a(l-e),
paccmosnue om He20 00 3eMau 8 NPOMUBOCMOAHUY, GblpadiceHHoe 6 a.e. r1=q-1 (1 6ann),
agenuiinoe paccmosinue cnymuuka Q=a(l+e),
paccmosHue om He2o 00 3emiu 8 NPOMUBOCMOAHUY, 8bipadicenHoe 8 a.e. r2=0-1 (1 6ann).
Iloocmameus  yucnennvie  3Hayenus, NOJLYYUM, umo  ryr;=10 (1 bann).
Hzmenenue paccmosnus 6 10 paz oacm usmenenue euoumoti apxkocmu ¢ 100 pas, wiu na 5™
(2 6anna).

3amgaua 6.

Ceepxrurant berenpreiize (spuaiimmas 3Be3ga co3pesmus OproH) HaOIrOmaeTcs
IPaKTHYECKH B HAMPABJICHWH HA aHTUIEHTP Hamed [alakTUKM W MMeeT BUIUMBIN Gmeck +1™.
Korpa Berenbreiise B30pBETCS Kak CBEPXHOBas, €& a0COMIOTHEIA Oleck cTaHeT paBHEM -19™. Byner
oM OHa (B MOMEHT BCIBIIKH) BHOHA HEBOOPY)XEHHBIM TIJ1a30M KOCMOHABTaM OY.IyINero,
OKa3zaBIIMMCH B rajiaktuke Tymannocts Arnpomenst (M31)?

Pewenue.
Ilockonvky euoumas u abcontomuas 36. GelUYUHbL CEA3AHbL coomHouteHuem M=m+35-5igr. C
paccmosanus 8 800 nK suoumas apxocmp EBemenveeiize cocmasum

m=-19-5+5*g(800)=5.5"

Mooscno paccyscoamv unaue.

M31 oanvuwe yem cmanoapmuoe 011 onpedenenus abCONOMHOU 36¢30H0U BeNUYUHBL PACCMOSAHUE
(10nx) 6 800000/10=80000pa3, mo 36e30a ¢ maxozo paccmosnus 6yoem HaAbONIOOAMbCS 8
(80000)°=64*10° pas cnabee. Dmo npumepno 4.5+5+5+5+5=24.5 na eenuuunvr cnabee eé
abcontommnozo 6necka, unu -19+24.5=5.5". Omo uymo spue, uem npedenvras O He0OPYHCEHHO20
2nasa npedenvHas 6eIULUHA, MAK Ymo yeudems 6cnviuiky bemenveeiize MOJXCHO Oadce u3 coceoHel
eanaxmuxu!

Ecnu yuenux ewé ne 3Haxom c peuleHuem 102aPUGPMUYECKUX YPAGHEHUT, MO NPUUMU K MAKOMY
661600y MOJCHO UMY pewlas (Hanpumep, noobopom) coomuouwenue Ilozcona, uiu NpPuMepHO
onpeoenus pasHocmv Onecka (Kak 6 peulenuy 6vluie), UIU dice, Ucxo0s uz obpamuozo. s



BCEPOCCHICKAS OJIMMIINA TA MIKOJIbHUKOB
bnank 3amanuii Mynuyunanenwiii sman, 2023

BbINOIHEHUS. YCILOBUS 6UOUMOCIMU «HA npeodeiey 36e30a OO0JJICHA cmamb apye 6 1 0% pas, m.e.
yoanumuvcs 6 10° pas omuocumensho paccmosanusa ¢ 10nk. Ilockonvky M31 bnusice, mo ecnvluka
Oyoem 6UOHA HEBOODYIHCEHHBIM 2TLAZOM.

Oyenxa 3adauu ¢ 8 0annoe oaémca 3a n060e 6epHOe APZYMEHMUPOBAHHOE PpeuleHue.

CnpaBodYHbIe JaHHBIE:

la.e.=1.496-10% xm; 1mx=206265 a.c.

Macca Conana 2-10°° KT, Macca 3emu 6-10°" xr, macca Mapca 6- 105 Kr, Mmacca JIynasr 7- 10% xr.
Paccrosane no berensreiize 170 nk, paccrostaue 10 ranaktukd M31 800kmk.
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BCEPOCCHUIMCKAS OJIMMIINAJIA MIKOJIGHUKOB
bnank 3aganuit Mynuyunanoueiii sman, 2023

Bceepoccniickasi otuMnnaga mKoJILHAKOB
no ACTPOHOMMUU
MysnnunajasHBIH 3TAN
11 xaace
Bpems BrinosiHeHusi padoThi — 180muH.
MakcuManbHOe KOTHIeCTBO OayuioB — 48.
KPATKHE PEIIIEHHA

3anpaga 1.

JIBe 3eMienof00HBIE 3K30IUIAHETHI HMMEIOT COBEPINCHHO MIACHTHYHBIE C 3€EMHBIMH
dusmueckue mapamerpel. ConHeYHEIE CYTKH Ha HUX PaBHBI, KaK U Ha 3eMite, 24 gacaM, a 3BE3IHbLA
rox cocraBieT 365.256 cpeJHUX CONHEYHBIX CyTOK. Macchl ITaHeT TaK XKe PaBHBI MEXIY COO0M U
paBHEI Macce 3emnn. OOe IIaHETH! 0OpaIIarOTCsS BOKPYT MaTEPUHCKOM 3BE3IBI IPOTHB YaCOBOM
CTPEIIKH, €CIM CMOTPETh C CEBEPHOrO IOJIOCAa MX JSKMNTHKH. Ho ofHa W3 IUTaHeT Bpammaetcs
BOKDYT CBOECHM OCH B TOM JX€ HAlPaBICHUH, YTO M BOKPYI MAaTEPHHCKOM 3BE3[BI, a Ipyras — B
IIPOTHBOIIOJIOKHOM.

Oburatenn KakHOH M3 TakWX IUIAHET 3aMyCTHIM IUIAHETOCTAIIMOHAPHBIA CIyTHHK (IO
aHAJIOTHHU C 3€MHBIM I€OCTallMOHAPHBIM). ByayT 1 OTIMYaThCsS OpOUTHI 3TUX CILyTHHKOB C TOYKH
3peHHs IIapaMETpOB M TE€OMETpUH (HAIpaBleHHs) OOpalmeHus CIIyTHHKAa BOKDPYT ILIAHETHI?

Pewenue.
Ilockoneky y O6yx nnanem 6 3a0auye HANPAGIEHUE 0CeB020 6BPAUWEHUS OMHOCUMENLHO
opbumanvHo20 OmaUYAemcs, Mo, 8 NEPeOM CLyude (CO8nadeHue HANPABNIeHUN 8PAUEHUsL) 8 200)
oyoem 366.256 36¢30Hbix cymok (kak u Ha 3emie — Ha 00HU DONbULe, YeM CONIHEYHbIX), a 60 6MOPOM
(npomueononodNCHYIe HANPABNIEHUS 8PAUEHUs) — HA 00HU MeHbule, m.e. 364.256 (2 6anna). [Ipu
5MOM NPOOONIAHCUMENLHOCb 36E30H020 (CUOEPUYECK020) 200a 00UHAKO8A, NOSMOMY 6 NepeoM
cnyyae 36€30Hvle cymku 6yoym npumepHo Ha 2/365 kopoue, ywem 60 émopom (2 6anna). Ilosmomy &
nepeom ciyyae nepuoo NIaHemoCmMayuoHaproz2o cnymuuka 6yoem Ha 0.13 yaca meHvule, Yem 60
8MOpPOM, COOMEEMCMBEHHO, U opbuma — yymb Hudice (2 6anna). OuesuoHo mak e, 4mo
HanpasieHue 00paweHus CRymHuka 6y0em OMIUYambCs, NOCKONLKY 8 000UX CAY4aax CHYMHUK
oondicer bvimb 3aNyUjeH 8 My Jce CMOpPOHY, Ymo 8pawjaemcs nianema (2.6anna).

Ilpumeuanue. B cnyyae ykazanus, umo omauuamvcs 06yOym MONbKO HANPAGLEHUA
obpawjerus CnymHuKa, 3a0a4a He Modcem Obimb OyeHeHa eviule, Yem Ha 2 bana.



BCEPOCCHMCKAS OJIMMITHAIA IIKOJIbHUKOB
Bnank 3aganmit Mynuyunaneueiii sman, 2023

3ama4a 2.

Pucynox 1. CEEMOK
YaCTHOT'O J[yHHOT'O 3aTMEHHUS
28 oxts6ps 2023 roxa

B ommcamum JIyHHOrO 3aTMEHMS, IPOM3OINENIIEro 28
okTa6ps 2023 roxa, Ha OJJHOM U3 HHTEPHET-CAHTOB OBLIO CKa3aHO:
«...28 OkTa0ps TpoM3OHAET YAaCTHOE JIyHHOE 3aTMEHHE.
Hab6monate ero MoxHo OyzmeT mpuMmepHO B 22 daca, B CeBepHOM
HOJIyIIapuyd OHO Oymer [OOCTaTOYHO XOpoImo BHIHO. Ero
JUTATENIFHOCTh MPaKTHYEeCKH Ioiropa daca. JlyHa B 3TO BpeMs
mproOpeTeT KpacHOBaThII OTTEHOK, TaK Kak €€ YacTH4YHO
3aKpOET 3eMHasl TOTYyTEHb ».

Ha pucynke 1 mpuBeIeH CHHMOK MaKCHMalbHOH (a3bl
9TOro 3aTMEHHus. Mcxoas U3 HEro u TOro, 4To BBI 3HAETE IIPO 3TO
SBJICHHE, IPOKOMMEHTHPYHTE, HET JIX B OIIMCAHUU HETOYHOCTEH.

Pewenue.

B onucanuu ecmv Heckonbko HemouUHOCME.

1. Jlyna 60 spems vacmuuix (az sammenus, mem 60ee, Kak 6UOHO U3 omozpaduu, 6eCoMa MATbIX
(28 oxmsabps ona cocmasnsna oxono 0.13), npakxmuyecku He MeHsem yéem U ocmaémcs 6eno-KHceénmot,
nomemHe8was Yacme — MEMHO-cepas, noumu yépHaa (2 6anna). Ilpu 5mom MONCHO OMMemMUmMs, Ymo
Habmooas 3ammeHue Gomospaguyecky, KpacHO8ambulli OMMEHOK 3ammueuieicsa wacmu JIyHel 6cé oice
Mooicem bvimy 0OHAPYHCEH.

2. Kpachnosamulii ommeHOK 60 epems 3ammeHus JIyna npuobpemaem He u3-3a mozo, 4mo eé
3aKpbIBaem meHb Uly NOIymens 3emau, a us-3a mozo, ymo JIyny oceewyarom monsko npeiomMaEéHHble 3eMHOU
ammocgepoii u npouweduiue uepe3 Heé (4 OMMmMo20 KpacHvle) coHeynvle ayyu (3 banna).

3. Bo 8pems uwacmueix meHegulx ¢haz 3ammernus JIyHa yoice RONHOCMBIO NOZPY3ULACL 8 3eMHYIO
NONymeHs, a YaCMUYHO — 8 MeHb Haulell nianemel (3 6anna).

Jns  noHumanua — 2eomempuu  nNpouLeouLe2o

Partial Lunar Eclipse of 2023 Oct 28

3amMeHus ~ NpugoOuUM €20  CXemy.

Geoceentric Conjunction = 2801273 UT 1D = 2460246 37601
Greatest Belipse = 20013555 UT LD = 2460246 34300

Fenumbral Magnitude = 1. 1432 P Radius = 1.2820% Camma = 0.9473
Umbral Magnitode = 01272 T, Radivg = 0,7355° Axis = (.5364°

Member = 13 of T2

Saros Seves = 146

Sum.at Greatest Eclipse
(Geocentric Coordinates)
RA = Lik1im25.8s
Dee. = -13°14710.1°
A0 = WP1es 9
HP = 007008.5"

Exkiptic ., _

Farth Umbra.

Eurth PTmsmlmz

Ectipse Semi-Durations g
Penumbral = U2h idm10s

Umbral = 00039w32s

P SPCHE I, SO |
o w30 45 &0
A it fas

| ~~E TR Spae— —t T W

Moon at Greatest Eclipse
{Geocentric Coondinates)
RA& = 02600m47 5s
Dec. = +14%5301.6%
SD0= POFL60R7
HP = (0°59'18.9%




BCEPOCCHUHMCKAS OJIMMIINAJTA IIKOJIbHUKOB
brank 3aganuit Mynuyunanoueiii sman, 2023

3agaga 3.

Hab6monas CosHie Ha OIHON U3 3eMIIEIIONO0HBIX IUTaHET, OCBOCHHBIX B OyIyIIeM, yYEHUK
3aMETHII, YTO B CaMbli JUIMHHBEIA neHs roga ComHie (T.e. MaTepUHCKas 3Be€37a) OCBEIIAET ITHO
caMoro IyboKOro KOJOAIA, a B JaTy 3UMHErO COJHIECTOSHMA Ha 24 Yaca HacCTymaeT MOJIIpHas
HOo4b. OIpe/ieNnTe, Ha KaKoi yrojl HakJIOHEeHa ITOCKOCTh 3KBaTOpa IIAHETHI K €€ OpOHTe.

Pewenue.

B cnyuae, xo20a «6 cambiii ONUHHBIL OeHb 200Q UX CONHYeE 0céeujaem OHO Camo20 21y60K020
KON0OYQ» peyb UOEM npo mo, Ymo 6 OeHb JIeMHe20 CONHYECMOAHUS NOLYOeHHAs 6blCOMA C6emUnNa
pasna 90° (2 6anna).

B cnyuae, xoz0a 6 3sumHee connyecmosanue Ha 24 waca Hacmynaem NOJIAPHASL HOYb, MONCHO
cuumame, umo NONYOeHHAs gvlicoma ceemuna 0KO0/10 0° ¥ oanna).
Yums, umo usmenenue evicomvl céemuna cocmasnsem Ah=2¢ (3mo credyem u3 popmynvl 6epxueu
kymomunayuu h=90-p+5, 6 nepeom cryuae 6=¢, 60 6mopom 6=-¢), momenmansro norysum Ah=90°
u e=45° (4 6anna).

Ipumeuanue. Buumamenvhuvle Y4aCmMHUKY MO2YM Y8UOems 6 3a0a4e OMCbLL K UCHOPUU NPO
onpeoenenue paouyca 3emnu Ipamocgenom.

3anxauga 4.

Paccuwmraiite, ynepxut v Hamry mianeTy CoiHIle, €ClIM €0 Macca BHE3AIHO YMEHBIIHATCS
B 2 pasza.

Pewenue.

ITockonvky opbuma 3emau - 3IAUNC, PACCMOAHUE 00 YEHMPA MACC U CKOPOCMb NAQHEmbl
6yoym usmenamocs. Cnedyem paccmompemv 084 KpAUHUX cly4as — 3emis 6 nepuzeiuu u 6
agenuu.

Ilepucenuiinoe paccmosanue q=a(l-e), q=].496-108-0.983=].471-]08;0\4, agenuiinoe Q=a(l+e),
0=1.49610%1.017=1.521-10°km. (2 6anna)

Ilepsas xocmuueckas ckopocmuv naanemwvr Vi=sqrt(GM/a), no Oanuvim 3a0a4u NOLY4UM
V1=29.86 km/c (1 6ann)

IIpu smom paxmuueckas ckopocmsv 6 nepuzenuu Vn=V;*sqrt((1+e)/(1-e)), 6 agpenuu Va=
Vi*sqri((1-e)/(1+e)). Yucnenno smo cocmagum Vn=30.37xkm/c u Va=29.36 xm/c (1 6ann)

Ilepsas Kocmuueckas CKOpOCMb Ol  NEPUZENUNiHO20 U  aQelutino20 paccmosHul
Vin=30.11 xm/c u V1,=29.62 xm/c. Onu sce 6yoym cxopocmamu ybe2anus nocie yMeHbUleHUs
maccer Connya 608oe (nodpobuee smom nywkm - cm. peusenue ona 9 xnacca) (1 6ann)
Tenepv cpasnum ckopocmu. B nepuzeruu gpakmuyeckas ckopocmv 30.37xm/c, a nocne
YMeHvuieHus maccer napabonuveckas cocmagum 30.11xkm/c, m.e. 3emns yoanumcs Ha
becKoHeyHOCmb.

B agenuu paxmuyeckas cxopocme 29.36km/c, a nocne yMeHbULeHUs MACCL NApAbONUYecKas
29.62xm/c, m.e. 3emns OCMAHEMCs Ha OYeHb BLIMAHYMOT, HO 6CE Jice SNIUNMUYECKOTl opbume.

Taxum obpasom, omeem 6ydem 3agucemv Om mo20, 6 Kakoii mouxe opbumer 3emnu
npousoiioém xamaxnusm. Eciu 66nusu nepueenus — 3emna yiuoém na b6eckoneyHocmey, eciu e01U3U
agpenus — ocmanemcs na samxrymoii (3 6anna cpasHenue cCKOpocmeii U 651600).

Ipumeuanue. ITpu paccmomperuu CLy4as Kpy2060t opbumsl (no aHano2uu ¢ 3a0a4amu ons
7-10 xnacca) u nonyuenuu (max sce no ananozuu ¢ 9-10 k) omeema, 4mo CKOpocmv € 3MOM
clyuae cmanem 6mopotl KOCMUHecKoll U NIaHema yiemum Ha 6eCKOHeUHOCHb, 3a0a4a He MOodicem
Ovimb oyenena eviule, Yem 8 2 banna.



BCEPOCCHICKAS OJIMMIIMAJA IKOJLHUKOB
Bnask 3apanwmii Myrnuyunaneueiii sman, 2023

3amaua 5.

B ConHeuHOH cHCTEME 3alyleH CIyTHHK C HEOOJNBIIAM CTaOMIBHBIM HCTOYHHUKOM
u3IydeHns (IaMIOUYKOM), BHOMMBIM H3aieka. IIIockocTe OpOHMTHI CIyTHHKA COBIAJAeT C
SKJIMNITHKOM, €& sKcrenTpucureT e=(9/22), Gonpmas NMOIyoch a=2 a.e. BurumciuTe, Ha CKOJIBKO
3BE3IHBIX BEIMUMH MOXKET MEHATHCS BHIUMBINA OJIECK 9TOr0 MCTOYHHKA CBETa IIPH HaOIIONEHMH C
3eMIM B IIPOTHUBOCTOSHHE (T.€. PasHUIY MEXIy MaKCHMAIbHBIM M MHHHMAIBHBIM OJIECKOM
JIAMITOYKH B IPOTUBOCTOSHHUS). OTBET CONPOBOIUTE PUCYHKOM.

Pewenue.
IIpesicde 6cezo, mpebyemcs yKkazamv, 4mMO U3MEHeHUe APKOCMU NAMNOYKY NPOUCXOOUM U3-3Q
USMEHeHUs paccmosnus 00 Heé (N0 YCIOBUID UCMOYHUK céema Cmabuiewn), a usMeHeHue
paccmosnua «Cnymuux-3emnsy 6 NpomuéoCMOAHUE MEHAeMCS U3-34 PA3H020 pACCMOAHUA Om
cnymuuxa 0o Connya (ananoz ¢ eeauxumu npomugocmosuuamu Mapca) (1 6ann). Ilpu smom
yoanenue cnymuuxa om 3emiu pasHo ez2o paccmoanuio 00 Connya, ymenvuienHomy Ha I a.e.
(3mom 661600 + 8epHbLI PUCYHOK C KOHuzypayuell oyenugeaemcs 6 2 bana)

B yxazannom cnyuae nepuzenutinoe paccmosnue cnymuuxa g=a(l-e),
paccmosnue om nezo 00 3emiu 8 NPOMUBOCMOAHUY, 8bIpadicenHoe 6 a.e. r1=q-1 (I bann),
agenuiinoe paccmoanue cnymuuxa Q=a(l+e),
paccmosnue om Hezo 00 3eMau 8 NPOMUBOCMOAHUY, 8bipadicenHoe 6 a.e. r2=0-1 (1 bann).
Iloocmameus  yucieHHvie  3HAYeHUs, NOJLY4UM, umo  ror;=10 (1 oann).
H3menenue paccmosnua 6 10 paz dacm usmenenue eudumoti spxocmu ¢ 100 pas, wiu na 5™
(2 banna).

3agaqa 6. \,

Ceepxrurant berenpreitze (sgpuaiimmas 3Be3ga co3pe3nus OpuoH) HabmomaeTcs
IpaKTHYeCKH B HAIIPABICHWH HA aHTHIIEHTp Hamel [alakTuKd ¥ MMeeT BHUOMMBIA Oneck +1™.
Korna Betenbreiize B30pBETCS Kak CBEPXHOBas, €& abCOMOTHBIN Oieck craHeT pasubmM -19™. Bymer
oM oHa (B MOMEHT BCIBIIKM) BHIHA HEBOOPYXEHHBIM IJ1a30M KOCMOHAaBTaM OyZIyIIero,
OKa3aBIIAMCS B OKPECTHOCTH IieHTpa ["amakTiku?

Pewenue.
Hna xocmonasmos 6 yewmpe Mneunozo Ilymu bemenveeiize 6yoem HAxoOumuvcs 6 NAOCKOCMU
2a1AKMUYECK020 5K6AMOPA, NpaAKMUYecKu 6 Hanpaseienuu Ha anmuyenmp. Iloznowenue ceema
2a30NbLIEGLIMU 0ONIAKAMYU 6 IMOM HANPABLeHUY cocmasisiem 8 onmuyeckom ouanaszone 30-40™ na
8 KPK, NnO3MoMmy oadice BCNBIUUKY C8EPXHOBOU  y8uoemby He yoacmcs.
Bom maxoii napadoxcanvuviti omeem, eciu cpasnueamv ¢ peusenuem ona 9-10 xnacca. H3
oxpecmrocmu Tymannocmu AHnOpomeOvl ceepxHOo8yl0 b0yOem 6uUOHO, 4 U3 YeHmpa Haulel
2aNAKMUKYU — Hem.

8 6annoe oaémcs 3a nobvie 8epHbIE paccyHcOeHUs PO nozioujerue 8 niockocmu Mieunozo nymu
u 6b1600. Ecnu peuwienue uoém no anzopummy, OnUcannomy 6 peutenuu oas 9-10 kn (u nonyyaemcs,
ecmecmeenHo, Ymo ceepxHosas 6yoem 6uUOHA), 3a0a4a He Modcem bvlmb OyeHeHa eviule, Yem 6 2
banna.

IIpu smom om wikonvHUKA He mpebyemcs 3HAMb MOYHYIO BENUNUHY MeHC38E30H020 NONOUEHUS 8



