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9 KJacc TecToBbIil TYP 21.03.2025

9/10|11.1. Cuunepsnl

B. B. Kpacomxuna
Bawm npejicraBiienbl napaJurakTHYeCKue SJUIAIICHL 3BE371 i Habuogarens Ha Carypue. Hampas-
JIeHIe HaBEPX COBIIAJAET C HAIPABJICHUEM Ha CEBEPHBIH MOJIIOC SKIUITHKNA. Bee TpaekTopun jtamb
B onnoM MaciiTabe. CTpesovukoil yKazaHo HallpaBjeHne HabJII0aeMOoro JIBUKeHus 3Be3/1bl. Cuu-
TaiiTe, aTo opoura CarypHa KpPyroBas U JIE2KUT B IVIOCKOCTU SKJIUITUKU.

PaccraBbre 3BE31BI 110 Mepe YBEIUYEHUSA SKJIUINTUIECCKON ITUPOTHI [ OT HAUMEHBINEro 3HAUEHU
10 HanOOJILIIIETO.

SR

B

—
OGO

Puc. 1: Habmiomaemble 3/1IATICHT

C
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9 KJacc TecToBbIil TYP 21.03.2025

Pernenue.

Buaumblie TpaeKTopun JBUKEHUS 3BE3/1 00YCJIOBIEHDBI MAaPA/IAKTHICCKAM CMEIeHrneM. DTOT -
dexT jTaeT cMeleHne 3Be3/1blI 110 SJLIAIICY, Y KOTOPOro 0OJIbIIas 10J1yoCh paBHa BeJndnHe 3ddekTa,
a MaJiasl IMOJIyOCh OTJINYIAETCsT OT OOJIBINON MHOXKHTeIeM sin 5. [Ipu aToM Mastast moyoch 3JLmIca
CMOTPHT BCETJIa Ha TOJIIOC MUPA.

CpaBHUB MaJible U OOJIBIIHE ITOJYOCH SJLINAIICOB, MOJYyYaeM SKJIUINTHICCKYIO IHPOTY, TOUHee, eé
MOJLYJIb:

. b
sin ] = -

3HaK SKJIUITHYECKON IMMUPOTHI MO2KHO IIOJIYHYUTH M3 HallpaBJICHUA ABU2KEHUA 110 IJIJIUIICY. B ce-
BEPpHOM IIOJIyIIapUU 3TO IIPOUCXOAUT IIO 4aCcoBO1 CTpeEJIKE, & B I02KHOM — IIPOTHUB.

Taxumm 06paszoM, 0TBETHI JOJKHBI ObITh ciemxyfonmmn: FADCBE

Kpurepun orneHnBaHusl. 5
[IycTh:
e 1 — obmiee qucso nosunuii (OykB) B OTBETE;
o Npox = @ — MaKCHMaJIbHOE KOJIMYECTBO Hap MO3UIHIi;
e K — uucsio nap, B KOTOPHIX OTHOCUTE/IbHBIN MOPsiIOK OYKB B OTBETE yYaCTHUKA COBIIAJIAET
C TaKOBbIM B IPAaBWJILHOM OTBeTe (HAIpUMEp, eCjii paccMarpuBaercs mapa 0yks AB, To A
JIOJIZKHA CTOSITh B OTBeTE yYaCTHUKA paHbIle, deM B, ecjin B TPaBUJILHOM OTBeTe A cTOUT
paHbIe, YeM B, njim, cCOOTBETCTBEHHO HA0OOPOT).

o Fciu 6yKBa BCTpedaeTCd B OTBETE HECKOJIbKO pa3, TO OHa HE Y4IUTbIBACTCA IIpU HO,ILC‘{éTe K.

OrnennBaHMe MTPOU3BOINTCS TIO CJIEIYIOIUM TTPABIIAM:
e Omnpenensiercss BeIMINHA,

K
Nmax'

e Ecmu f < 0.5 (TO ecTh MeHee MOJIOBUHBL TIAP PACIIOIOKEHBI KOPPEKTHO), 38 3a/a9y HATHCIIsI-
ercd () 6ayLIoB.

e Eciu f > 0.5, npumensiercs JmHeiiHOe npeobpasoBanue, nepeBojsiiiee uurepsas [0.5, 1] B
unrepsas [0, 5):

f=

F—0.5

1-05)

[ ] HOJIyquHaH OIICHKa OprFJIHeTCH II0 IIpaBUJjIaM MaTeMaTHUIeCKOI'O OprFHeHI/IH.

[ ] B CJlIydae, €CJIM YH4aCTHHUK 3alluCbIBa€T a6COJIIOTHO BeprIfI OTBET B O6paTHOM IIopdaKe, eMy
Ha4YUCJIAdeTCA ]_ 6&.7'1]1 3a 3a/1a4y.

[IpenBapuresbHas oreHKa = O - (
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9 KJacc TecToBbIil TYP 21.03.2025

9/10|11.2. TasrakTUYeckasi KapyceJib

A. B. Becenosa
Ha pucynke nokazana Teoperuveckasi KpuBas BPAIIEHUS JTUCKOBOM raJIJaKTHKU: 3aBUCUMOCTD KPY-
T'OBOI CKOPOCTH B IIJIOCKOCTU JHCKa TI'aJJaKTHUKKW OT PaCCTOAHUA 10 ee oeHTpa. Touku ormedaroT
II0OJIO2KEeHME HECKOJIbKMX HpO6HbIX 3BC3/I. Hpe,B;HOJIaFaH JABUZKEHNEe 00 BEKTOB JAUCKa I'aJJaKTUKHA YII0-
PAA0OYECHHBIM, PaCIIOJIOZKUTE IIapbl 3BE3/1 B IIOPA/JKe BO3pacCTaHud CUHOJUYIECCKOI'O IIepuo/a.

400
380 |-
360 |-
340 |
320 |
300 |
280 ||
260 ||
240 |

V, (kv/c)

220 |

200 ||
LE R e B — e

BapuanTbl oTBeTa:
A:aunp
B: 8u~y
C:any
D:Bud
E:vuéd

Pemienne.

OpbuThl 3B€37, KPYroBble, MOITOMY IOHATHE CUHOJAMYECKOrO IepHoja UMeeT CMbICI. JIBukenue
3BE3/] IUCKa YIIOPsI0YEHHOE, CIe0BATEHHO, 3BE3/IbI IBUKYTCA IO CBOUM OpOUTaM B OJIHY CTOPO-

7 o
—, TOr'la CUHOJIUYIECKUU TTIEPUO/ JIJIA ITaPbL
)

ny. [lepuos obparenns: Kaxk10i 3Be3/1b1 paBeH 1; =

3BE311 (7, ) MOYKHO BBIDA3UTh KaK

2rR; 27R;
Sij = i, = Vi Y =27T-L.
’ |T1L — T7J| 27TR1 _ 27TRj |R,~vj — RjUZ‘|
V; %
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9 KJacc TecToBbIil TYP 21.03.2025

3ameTnM, UTOo JjIs peleHns 3a/1a9i HaM TPeOYeTcsT yMeTh COTIOCTABIATD 3HAUYEHUS] CHHOIIMYIECKOTO

[IepPUOJIa JIJIA Pa3HBIX I1ap, IIPU 3TOM Mbl MOXKEM I10JIb30BAThCA ITPOU3BOJIBHON CUCTEMON €JIMHUII.
Ecin nozcrasigars 3Havenust R B KK, a ¥ B KM/C, CHHOJAUYECKUIl 11eproJ GyJer u3MepsaTbCs
B KIIK/KM-C. Paccunraem cuHOMYIecKHe MepUoJIbl i YKa3aHHBIX B 33IaHUU Hap:

A: iif ~ 105 3(1)'05;11.370| = 23107 seme/xu -
B b;i: - |1.2501;22.310| = 5.4+ 107w/ v -
¢ b;? ~Jo5- 2265;22 T 1077 seme/xn -
b: 5;;5 B 2201;55.310| = 3.8+ 107 e/ rcn - .
E 535 = 2-5 =1.2-107? KK /KM - C.

27 |2-220 — 5 - 250

ITpaBuasusbiii orBer: CADBE

Kpurepuu orieHnBaHus. 5

[IycTh:

n — obree uncao nosuruii (6yKB) B OTBeETE;

max = ”("2_1) — MaKCHMaJIbHOE KOJIMYECTBO Hap MO3UIHii;
K — uucso map, B KOTOPBIX OTHOCUTEJIbHBIN MMOPSA/IOK OYKB B OTBETE YYACTHUKA COBIIAIA€T
C TaKOBbIM B IPAaBWJILHOM OTBeTe (HAIpUMeEp, eCjii paccMarpuBaercs mapa 0yks AB, to A
JIOJIZKHA CTOSITh B OTBETe yYacTHUKA paHbIle, deM B, ecjin B IpaBUJILHOM OTBeTe A cTOWT
paHblle, 4eM B, Wi, COOTBETCTBEHHO HA0BOPOT).

Ecim 6yKBa BCTPEYIa€CTCA B OTBETE HECKOJIBKO pa3, TO OHa HE YIUTbhIBACTCHA IIPpU HO,ILC‘{éTe K.

OHGHHB&HI/IG IIPOU3BOJUTCHA 110 CJICAYIONIUM ITPpaBUJIaM:

OHpeﬂeHHeTCH BeJIMYMHa

K
Nmax
Ecau f < 0.5 (To ecTh MeHee MOJIOBHHBI 1A PACIIOIOKEHBI KOPPEKTHO), 32 3a/a9y HATHCIIsI-

ercs 0 6asLIoB.
Ecau f > 0.5, npumensiercs JmHeiiHOe npeobpasoBanue, nepesojsiiiee unrepsas [0.5, 1] B

unrepsas [0, 5):
f—- O.5>

1-0.5

[Momyuennast oreHka OKPYIVIAETCS MO PABUIAM MATEMATUIECKOTO OKPYTJICHUS.

B ciyuae, eciin yuacTHUK 3aluchiBaeT aOCOJIOTHO BEPHBIN OTBET B OOPATHOM IOPSIIKE, €My
Haduc/siercs 1 6asut 3a 3aady.

f=

[IpenBapuresbHas oneHKa = 5 - (
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9 KJacc TecToBbIil TYp

21.03.2025

9/10|11.3. KapTbl 3Be371HOTO HEbA

B.B. Henamves, M.B. Kysneuos, A.B. Pebpukxos
Bawm mpejicraBiieHbl KapThl 3BE3IHOIO HEDa B 9KBATOPUAJILHOI cucTeMe KOOpJnHaT. B nmeHTpe Kaxk-
JION KapThl HAXOJMTCSA TOYKA ¢ KoopauHaTamu (o = 12h, 0 = 0°). Ha kaxk10ii 13 KapT OTMEYEHBI

pasimuHble acTrpodusndeckne 00beKThl. CormocTaBbTe KapThl U 9TH 00bHEKTHI:
1. [Tapossle ckomaenus Myednoro myTu
. Monoapie maccuBabie OB-3BE3 151
. CBepxHOBBIE

2
3
4. Besble Kapauku
5. MauJsie Tesa Comneunoil Crucrembl
6

. DK30ILIaHETHI

/

,

\ N
&

A
/
/
/
/n.uin. e,
L
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9 KJacc TecToBbIil TYP 21.03.2025

Pernenue.

JI1s1 KaxK 101 KapThl CTOUT MCKATh OCH CUMMETPUH, IIEHTPHI pacipeIe/eHus Ul IIOHATh, YTO pac-
npejeeHne 00 bEKTOB OTHOPOIHOE.

I'paduk F mmeeT BbIIEIEHHYIO TIJIOCKOCTD. DTa MIOCKOCTD — IJIOCKOCTD SKJIUITAKA. V 9T0 0O bEKTHI
CoJIHEeTIHOI CUCTEMBI.

Ha xapre B pacmo/ioxkenbl 00beKTHI BJIOJb IJIOCKOCTH TAJIaKTUIECKOr0 9KBATOPA WU ILJIOCKOCTH
jucka mameit laytaktiuku Myeansrtit [IyTs. [Tpu 9T70M 00bEKTHI PACIIOIOXKEHbI B BUJIE TOHKOM JIMHUY.
CMoTpHUM CIICOK 0OBEKTOB U UITEM B HEM Te, KOTOPbIe MOT'YT paciojiaraTrbcs B Hareil [amakTuke,
U IPUTOM CTPOTO B IIJIOCKOCTH TAJTAKTHIECKOTO JIMCKa. B cIicKe BAPpHAHTOB €CTh MOJIO/IbIE MAaCCHB-
HbIE 3B€3/IbI, BO3PACT KOTOPBIX He TpeBbIiaeT 10 MUJITHOHOB JIET, M OHU OY/TyT BUIHBI TaM K€, IJe
u obpazoBasinch. OcTajibHble OOBLEKTHI HE MOI'YT UMETh CTOJIb SIBHON HMPUBA3KU K TaJaKTUUIECKO
IIJIOCKOCTH.

[TocmoTpum nHa rpaduk E. Ha HEM 00BEKTHI PACIIOIOXNKEHBI BOKPYT HEKOTOPOH TOYKM, KOTOpPas
FIMeeT IpsIMOe BOCXOKIeHne okosto 18", a ckionenme okosno —30°. DTH mapaMeTpbl MOKHO OHATD
110 CeTKe Ha KapTe. DTO NPHUMEPHbIE KOOPJAMHATHI IeHTpa [ajakThuku. 3HAYUT, OOBEKTHI C 9TOMH
KapThl IpuUHa IexKaT Harrelr [anaktuke, 60see-Menee chepuiecku CUMMETPUYIHO PACIIPE/IEICHBI
OTHOCUTEJILHO €€ IEHTPa, HO HEe HAXOJATCS B €€ JIMCKe. DTO IMIapOBbIe CKOILICHUS.

I'paduk C — 510 00BEKTHI, KOTOPBIX HET Ha MaJIaKTUIEeCKOM SKBATOPe, TNO0 KOTOPhIE He BUIHBI M3~
3a MEXK3BE3IHOTO TOIJIOIIEHNS B IMCKe Harei ['ajakTuku. 9To MOTYT OBITH TOJIBKO BHETAIaKTHIe-
ckue o0beKThI. V3 1peyIoyKeHHOr0 CIIICKa BHETAJTAKTUICCKUMEA MOTYT OBITH TOJBKO CBEPXHOBBIE.
[Tostromy C — 3T0 CBEpXHOBBIE.

Kapra A — 310 Gesbie KapuKu. JTO TYCKJIble 00bEeKThI, KOTOPhIE BUIHBI ¢ PACCTOSHI, MEHBIINX,
gem 100 mapcek. DTO MEHbBIIE TOJIUHBI TaJIAKTUIECKOTO JTUCKA, TOITOMY JIJIS HAC OHU PaCIIpeie-
JIEHBI PABHOMEPHO.

[Tocnennnit BapuanT D — 310 sK3011anersl. i HUX MbI BUJIIM PABHOMEPHOE PACIIPE/IeJIEHIe, TaK
KaK 60.)'[]311_[&5{ JaCTh N3BECTHBIX O6'beKTOB HaXOIUTCA B 6JIH)K&I71H.IHX OKPECTHOCTAX COHHH&, BbLJE-
JIEHHYIO IIJIOCKOCTD SKJIMIITUKK 1 00JIaCTh B co3Be31uu JIebeid, Ky/ia ObLT HAITpaBjeH OpONTAIbHBIII
Testeckoll «Kerieps», OTKPBIBIINIT OOJIBITYIO0 YaCTh M3BECTHBIX YK3OIIJIAHET.

" orBer EBCAFD

Kpurepun onneHnBaHUS. 5
e 3a KaxKJIyio OYyKBY, IIOCTABJICHHYIO HA BEPHOE MECTO, HAYUC/IAeTC 1 GaJLI.
e Ecim cymMMapHOe 9HC/I0 0aJIOB ToJTyvdaeTcs OOJIbINe 5, TO OKOHYATETbHAS OIEHKA 10 33 1ade
OrpaHUYUBaeTCA 5 OaIIaMu.

XXXII Beepocceniickast onmmmMimajia mo AcTpoHOMEIH cTp. 7 m3 17



9 KJacc TecToBbIil TYP 21.03.2025

9/10|11.4. Kauteiimockon

0.10. T'oaybesa
[Tepen Bamu m300pazkeHUsT 5 9JIEMEHTOB MMOBEPXHOCTH min armocdep 1ianer CoJiHedHON cucre-
Mbl. PaccraBbre hororpadun 1mo Mepe yBeJIUUEHHS CpeJIHEel OpOUTAJILHON CKOPOCTHU IIJIAHET, Ha
KOTOPBIX HaxoAsaTcsa cdhororpadpupoBaHHble 00bEKTHI.

XXXII Beepocceniickast onmmmMimajia mo AcTpoHOMEIH cTp. 8 m3 17
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9 KJacc TecToBbIil TYP 21.03.2025

Pernenue.

st navana unentudunupyeMm oobekTol. A — Caryph, B — FOmurep, C — Mepkypuit, D — Mapc, E
— Bemta. OpbuTaibHasg CKOPOCTD IIPOIIOPIHOHAIbHA a0, Vi, 4eM Jasibliie HaXoJuTes IIaHeTa,
TeM MeHbIIe e€é cKopocTh. CJie10BaTeIbHO, MOXKHO PaCCTaABUTH OOBEKTHI IO Mepe MPUOTHKEHUsT K
Comnmy — caagana Caryph, morom FOmmrep, Mape, Semisa n nocmeaauit — Mepkypuii.

[IpaBuibaent orer: ABDEC.

Kpurepun onennBanus. 5
[Tyctn:
e 1 — obmiee 1ucso nosunuii (OykB) B OTBETE;
o Ny = @ — MaKCHUMAaJIbHOE KOJIMYECTBO I1ap MO3UIIUA;
e K — umcj0 map, B KOTOPBIX OTHOCUTEJILHBIN MOPSIOK OYKB B OTBETE yYaCTHUKA COBIIAIAET
C TaKOBBIM B IPAaBWJIBHOM OTBeTe (HAIPHUMEp, €CJIi paccMarpuBaercs mapa O0yks AB, To A
JIOJIZKHA CTOSITh B OTBETE y4YacTHHUKA paHblle, 9eM B, ecjd B IPaBUILHOM OoTBeTe A cTouT
paHbIlle, YeM B, Wi, COOTBETCTBEHHO HA0OOPOT).
e Ecm OykBa BCTpedaeTcss B OTBETe HECKOJIBKO pa3, TO OHAa He YUINTBIBAETCS Mpu mojacuére K.

OHeHI/IBaHI/Ie IIPOU3BOAUTCHA 110 CJICAYIOIIUM IIpaBUJIaM:
e OmpenensieTcs BeIUYINHA,

K
Nmax‘

e Ecmu f < 0.5 (TO ecTb MeHee MOJIOBUHBI TIapP PACIIOJIOKEHBI KOPPEKTHO), 38 3a/1a9y HATUCIIsI-
ercs 0 6aylIoB.

e Ecin f > 0.5, nupumensiercst JuHeiiHOe mpeobpasoBanue, mepeBojsiiee natepsas [0.5, 1] B
unrepsai [0, 5]:

f=

f—=0.5

1-0.5 )

[ HOJIyLIeHHaH OIICHKa OKPYIVIAETCHA 110 IIpaBUJIaM MaTEMaTHUIC€CKOI'O OKPYIJICHUA.

e B ciyuae, ecoim y9aCTHUK 3allUChIBAET aOCOIOTHO BEPHBIN OTBET B OOPATHOM TOPSIIKE, EMY
Hagucsagercd 1 6asn 3a 3a1ady.

[IpesBapuresibHas oreHKa = 5 - (
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9 kJracc TecToBbIil TYP 21.03.2025

9/10|11.5. Takue pa3Hbie HEPUOIDI
Henamves B.b.

Bawm mpejsicraBiienbr cxembl wiin rpaduKu, XapaKTepPU3YOMUe Pa3IudHble ACTPOHOMUYECKIE WJTH
acTpodusndeckne sipjeHus. PaccraBbTe UX B TOpsiJIKe BO3PACTaHUs MEPUOJIOB COOBITHIA.

150 -
n n
8 100 = -
n n
6 u [
50F = [ ]
4
L | n
2 0 ] ]
0 | [ |
-50 = -
5
| | n
f n -
& -100 |- - .
| ] ™ u n
-6
I -150
-8 40 -20 0 20 40 60 80 100 120 140

A. Nsmenenne cunonmaeckoro nepuoga JIyuser ¢ | B. amenenne koopaunar Beru

TedenneM Bpemenu (B dacax). CpejHee 3Hatde-
mme 299 121 44™

Latitude
60

40

D. Vzmenenune KoOpAMHAT MOJIIOCA MUDPA

E. TpaekTopun JIByX COJIHEYHBIX 3aTMEHUN HA

MMOBEPXHOCTU 3eMJIN

XXXII Beepocceniickast onmumMimajia mo AcTpoHOMEIH crp. 11 u3 17



9 KJacc TecToBbIil TYP 21.03.2025

Pernenue.

OIII/IIJ_[GM7 Y9TO IIPOUCXOJUT Ha KazKI0M H3 I‘pa(bI/IKOB.

A.

Ha pannom rpaduke MOXKHO YyBUJIETh M3MEHEHUs] CUHOUYECKOTO TIEePU0/ia, CBA3aHHbIE C 3JI-
JIUTITHIHOCTHIO JIYHHOU OpOUTHI. [I/1 HAXOXKIEHNS IEPHOJa STOTO IIPOIECCa MOYKHO BOCIIOb-
30BaThCA (DOPMYJION CUHOIMYECKOTO IIePHO/a, HO YUYeCTh TOT (DAKT, UTO AHOMAJIUCTUIECKIIT
Mecat, pasen 27.554554, a cpeanmit cunommaeckuit epuog, pasen 29.530594. IMosyumm mpo-
MEKYTOK MeXKJIy JIByMs TOC/IeJI0BATEIbHBIMUA MaKCUMAJIbHBIMU 3HAUYEHUSIMU CHHOJIUYECKOIO
repuo/ia;

ST,

T=——
S -1,

~ 412 nneii

Ha »s1oit kapTunke m300pakeH 3JIIAIC, CBA3aHHBIN ¢ U3MeHeHneM KoopjuHaT Beru. 9rto e
[OJIIPHBIE KOOP/IMHATHI, & KaKas-TO JIEKAPTOBA CeTKa KOOP/IMHAT. DTO HapasIaK THIECKUIT 3JI-
qunc Beru B skiunTuueckux koopaunarax. [lepuos takoro sBienus — 1 rog. To, uro 31ech
[IPEJICTABJIEH 3JIIUIIC, MOYKHO OBLIIO IPOBEPUTH HOCcTpoeHueM. [Ipuannamu Takoro sJiInnTude-
CKOI'O CMEIEHUsA KOOPJAUHAT MOTYT OBITH TOJIBKO JiBa 3 dekTa — mapaJsjiake uin adbepparus.
Ho y oboux s dexToB nepmot — ouH 1o/,

D10 «6abouku Maynaepay — Kjiaccudeckuil rpaduk, MOKa3bIBAIONINI, KAK MEHSIETCs IMUPOTa
COJIHEYHBIX ISITeH cO BpeMeHeM. [lepmogmaHoCTb 3TOTO sABJIEHUsT paBHA IEPUOJLY COJTHEYHOI
AKTUBHOCTH, TO €CTh OKoJIO 11 Jet.

DTa KapTUHKa IMOKAa3bIBAET, KaK IePEeMEIaeTcs MOJII0C MIPa 0 SKBATOPUATILHOI ceTKe KOOp-
nuHaT. B Hammy smnoxy mosioc 01m30K K 3Be3jie o Mastoit MeiBeuiibl, KOTOPYIO 9acTO Ha3bI-
BatoT [lonmspnoit. [lepuos aBuKeHns MoII0ca MUPa PaBEH MEPUOLY IPEIEecCun 3eMHOM OcH —
puMepHO 26 THICAY JIET. DTO CAMbIH OOJIBINON TEPUO/T U3 BCEX ITPEJIIOKEHHDIX.

Ha mannoit cxeme m300parkeHbl Tpeku TeHu JIyHBI Ha MOBEPXHOCTH 3€MJIM BO BPEMsl COJTHEU-
HOTO 3aTMeHus. Bumaao, uTo hopma TpaeKTOpuii OYeHb MOXO0Kasd, YTO TOBOPHUT O TOM, YTO
3aTMEHUS MMPOUCXOJAT TPUMEPHO B OJIHO U TO K€ KaJIeHJIapHOe BPeMsi, TO €CThb ¢ pa3HUIleil B
HecKoJIbKO JieT. [Ipu sTom, dhopma TpaekTopuit TOBOPUT U O TOM, UTO 3aTMEHUsI AHAJOTUIHBI
10 KOH(UTYpAIUU CBETUJI U y3JI0B JIYHHOI OPOUTBHI, & OTJINYAIOTCS TOJBKO IO BPEMEHU CY-
TOK. 3aTMEHUsI CMEIeHbl MPUMEPHO Ha TpeTh obopora 3emim. Bpemennast pasHuiia MexTy
zarmenusmu — Capoc, mpumepno 18 et n 10 mHeit.

OtBet: BACED
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9 KJacc TecToBbIil TYP 21.03.2025

Kpurepun onneHnBaHUS. 5
[Iycrs:
e n — obmiee qucso nosunuii (OyKB) B OTBETE;
o Nopox = @ — MaKCHMaJIbHOEe KOJIUIECTBO Tap MO3UINI;
e K — umcio nap, B KOTOPBIX OTHOCUTEJILHBIN MOPsi/IOK OyKB B OTBETE yYaCTHUKA COBIAJIAET
C TaKOBBIM B IPAaBWJILHOM OTBeTe (HAIPUMEp, eCji paccMarpuBaercs mapa 0yks AB, to A
JIOJIZKHA CTOSATHL B OTBETE yYaCTHUKA paHblle, deM B, ecjiin B npaBubHOM oTBeTe A crouT
paHblIlie, YeM B, WK, COOTBETCTBEHHO HA0GOPOT).

e Ecyin OykBa BcTpedaeTcss B OTBETE HECKOJIBKO pa3, TO OHA He YUUTBIBACTCA IPH MojcdéTe K.

OHeHI/IBaHI/IG IIPOU3BOJUTC 110 CJACAYIOIIUM IIPpaBHUJIaM:
® OHpe,ZLeJIHeTCH BeJIMYMHa

K

Nrnax

e Ecmun f < 0.5 (To ecTh MeHee MOJIOBUHBL TIAP PACIIOIOKEHBI KOPPEKTHO), 38 3a/a9y HATHCIIsI-
ercd () 6aylIoB.

e Eciu f > 0.5, npumensiercs JmHeiiHOe mpeobpasoBanue, mnepeBojsiiee uurepsas [0.5, 1] B
unrepsad [0, 5l:

f=

f—05

1—-0.5 )

e [lomyduennast oreHKa OKPYTJIAETCH IO IMPABUIAM MAaTEMATUIECKOTO OKPYTJICHUS.

e B ciyyae, eciin y9acTHUK 3alUChIBaeT abOCOJIOTHO BEPHBIM OTBET B OOPATHOM IOPSJIKE, €My
Hagucssgercs 1 6ast 3a 3a1ady.

[IpenBapuTebHas oneHKa = 5 - (
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9/10|11.6. TpaekTopun

10.11. Quaunnos

Ha pucynke npezcraBieHbl (B KAHOHUYECKOM BHJIE) HATh BO3MOXKHBIX TPACKTOPUIl JBUZKEHUS
HEeKOTOpOoro Kocmmdeckoro tejga M B okpectHocTn Cosaia. CoroctaBbTe KayK/Iyl0 TPaeKTOPHIO
KOHKPETHOMY KOCMHYECKOMY OOBEKTY, IIPEJICTABJICHHOMY B TaOJ/IUIE HUKE.

Y Y Y; Y Y
M/ N M M M
% /‘
s X — X X — X
S ~ \ S X
1. 2. 3 4. 5.
Puc. 2: Tpaekropun 06beKTOB KOCMUYIECKUX TeJT
A. Benepa
B. Komera C/2024 G3
C. Dpuna
D. 3sesna Ioinna
E. Kowmera 2I/Borisov
Pemnenne.

[Ipexk e Bcero 1o BHENTHEMY BUJLY OIIPEIEIUM THII PACCMaTPUBAEMON KPUBOIL.

Ha puc. 5 npejicraBieHa OKPYXKHOCTb, ITOCKOJIBKY BCE €€ TOYKH DaBHOY/IAJIEHBI OT Hadasa
JEKapTOBOU CACTEeMbl KOOPDAUHAT.

Ha puc. 3 npeacrasien samunc, B oJHOM u3 (HOKYCOB KOTOPOI'O, COTJIACHO IMEPBOMY 3aKOHY
Kemepa, naxoaurcs Cosaiie (4TO U BUJHO U3 PUCYHKA).

Ha puc. 4 npencrasiena nmapabosa, MOCKOJIbKY B KAHOHMYECKOM IPEJICTABJICHUN ITa KPUBas
00g3aTeIbHO JIOJIZKHA TTPOMTH Yepe3 HadaJI0 KOOPJAUHAT U JIOJIZKHA, OBITh CUMMETPUIHOI OTHO-
CUTEJIbHO OJIHOM M3 Ocell JeKapTOBOI CHCTeMbI KOOPIMHAT. JKCIEHTPUCUHTET MapabosIbl paBeH
€JTUHUTIE.

Ha puc. 1 npeacrasiena BeTka rurepOOJIbl, KOTOpas HUKOLAA He IIPOXOAUT UYepe3 Hadaso
KOOpAMHAT (B KAHOHMYECKOM IPEJICTABICHNUN), ¥ IIPH 9TOM BETBH KPHBOW ACHMITOTHIECKH
MOJIXOMIAT K JIBYM HPAMBIM — aCUMIITOTAM TUIIEPOOJIbI, B3AaUMHO ITEPECEKAIONTNMCI B HadaJ e
JIEKapPTOBOI CUCTEMbI KOOD/IMHAT.

Ha puc. 2 npencrasiena npsmasi. € MoxKHO paccMaTpuBaTh KaK IMPeIeIbHBIN cIydail rumep-
0O0JIBI IIpK € — OQ.

Tenepb conoctaBuM OOBEKTHI U BUJIBI TPACKTOPHIl.

Kak mspectno, Benepa msuxkercs okpyr CosHila 1mo opbure, 09eHb OJMU3KONH K KPYTOBOIA.
SHAYUT, JAHHOMY TeJIy JOJKHA COOTBETCTBOBATH TPAECKTOPUS 5.

Opuja — 9TO Kap/JIMKOBas ILJIAHEeTa, PacloJiarailiasicsd Ha naabaux pyoexkax CosrHedIHON cu-
CTEMBI U JIBUKYIIALACS 110 CUJIBHO BBITSIHYTON 3JUIMITHYIECKON opouTe. 3HAYNUT, JAHHOMY Ty
JIOJIZKHA COOTBETCTBOBATH TPAEKTOPHUS 3.
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e Komera 2I/Borisov — 310 efuHCTBeHHAS M3BECTHAS UEJIOBEYECTBY KOMETA, HPUIIEIIIAS U3
MeK3BE3HOIO mpocTpancTBa. 11ocKoIbKY OHA He MpUHAJIEKUT u3HadaabHO COJIHETHON CH-
cTeMe, OHA JIBUTAETCs 110 THIepOOJIMIeCcKOl TPAeKTOPUN. SHAYUT, JTAHHOMY Ty JO/2KHA CO-
OTBETCTBOBATH TpaeKTopus 1.

e 3Besma [loabna — 9T0 MaOMaCCUBHBIN KpacHBIH KapJ/nK, POl cKBo3b COJTHETHYIO
CUCTEMY 110 IIPAMOJIMHEITHOM TpaeKTOpUH OK0JIO 70 ThICAY JIeT Ha3a/ . SHAYHUT, JaHHOMY 00b-
KTy JIOJIZKHA COOTBETCTBOBATH TPAEKTOPUS 2.

e Komera C/2024 G3 — 310 sipuaiinmas Henepuojuieckas komera 2025 roja, JBUKYIIAACS TI0
mapaboOTMIECKOl TPAEKTOPUN C IKCIIEHTPUCUTETOM, PaBHBIM enuHuIe. OYeBUIHO, JTAHHOMY
TeJy JOJIZKHA COOTBETCTBOBATH TpacKTopus 4. B mpuHImie, 3ToT 00beKT MOXKHO HAWTH Me-
TOJIOM HCKJTIOUEHUSI.

B urore B orBeTe JM0/KHA OBITH 3alncaHa caeayomas mocaeaoBareabHocTh: EDCBA.

Kpurepun onneHnBaHUS. 5
e 3a KaxKyio OYyKBY, PACIOJIOKEHHYIO Ha IIPABUJILHOM MecTe, Hauuc/asgeTcs 1 Oasi.
e Ocoboe ycsorue st orBeroB B u E. Eciin 6yksa B nocrasiiena Ha MecTo, rie JI0/I7KHA CTOATH
E (u/umm mHaobopor), 3a KaxKjioe Takoe pasMelenne Haducssercst no 0.5 6asiia.
e [Ipensapurenbuas oleHKa paBHa CyMMe HAYUCJIEHHBIX OAJIIOB.
e OkoHuaresbHasl ONEHKA OKPYIJISETCS MO MPABUJIAM MaTeMaTUIeCKOr0 OKPYTJICHMUS.

Ocoboe ycioeue jyist orBeroB B u E paboraer, eciin y9acTHUK TeperryTal TPAaeKTOPUU HapaboJIbl
U TUIIEPOOJIDIL.

XXXII Beepocceniickast onmmmMimajia mo AcTpoHOMEIH cTp. 15 u3 17



9 KJacc TecToBbIil TYP 21.03.2025

E. H. ®adees
Teneckonr FAST, pacroioxkennbiit Ha mupote 26° ¢. I11., MOYXKeT HaOJ/II0/IaTh Ha 3eHUTHBIX PACCTO-
auungax 710 40°. Beibepure n3 crmcka 00bEKThI, KOTOPbIE OH MOXKET HabJIIOIATh.

A. Henrp lasmakTuku

Ocrarok ceepxuoBoit 1987A B Bosbimom Maresiianoom Obstake
Tymannocts AHpoMe b

Kpabosuanyto TymanHOCTH

[Iynscap B0531 + 21

FOnurep

O6stactb 3Be31000pazoBanus B Opuone

4 Qe m e U aw

Tymannocts I'ama B [Tapycax

—

[MTaposoe ckomnenne 47 Tykana
J. Tlonspuyto 3Be31y
K. Tanaktuky B Hupky.re

Ecim IIpaBUJILHbBIX OTBETOB MEHBLIIIE, YeM HOJIeﬁ, TO B IIyCTbI€ II0JIfd IIOCTaBbTeE 6yKBy X.

Pemienne.

Yepes zennt FASTa npoxoasgar o0beKThI co ckIoHeHneM 26°. 3Ha4uT, /1151 HabII0AeHU eMy T0CTYII-
HBI 00bEKTHI OT cKJIoHeHus1 26° — 40° = —14° 1o 26° 4+ 40° = 66°. Ilonyvaem J10BOJILHO HEOOJIBIITYIO
«CJIETIYIO» 30HY B paiioHe CeBepHOro IMOJI0Ca MHUPa, B KOTOPOI OKa3bIBAETCA HECKOJBKO OKOJIOIO-
JISIPHBIX co3Be3auil. O4UeBUIHO, YTO U3 CIIMCKa HAOJIIOIaeMbIX 00BEKTOB MOXKHO CMEJIO BBIYEPKHYTh
[Tonsipayto 3Be3y.

Yro KacaeTcsd [0KHBIX CKJIOHEHMIl, TO 00beKThl ¢ —14° BocxomaT Ha Bceil Teppuropun Poccuu,
nckovas cepep Taiimbipa u psiyt octpoBoB B CeeproM JlemoBurom okeane. [TosTomy oObeKTHI
B TAKUX SK30TUYECKHX JIJI HAIIUX IUPOT co3Be3usx, kak [lapyca, Tykan u Hupkynb Takxke
MOXKHO He paccMaTpuBaTh. Bosbimoe MaremtanoBo O61ako ToxKe HaxoauTces 6,im3Ko K FOxKHOMY
nostiocy mMupa. Lertp lamaktukn pacrosiozxken B co3pespun CTpesiblia HeJAJIEKO OT TOUKNA 3UMHETO
COJTHIIECTOSIHUS, CKJIOHEHUE KOTOPOi —23.5°) TI09TOMY TOYXKE He TOJIXOJIUT.

TymannocTs AHAPOMEIBI, OYEBUIHO, HAXOAUTCS B CO3BE3UN AHIPOMEIHI, KOTOPOE MPEKPACHO
BHUJ/IHO B HAIMX IIMPOTAX U HE sBJISIETCS OKOJIONOJIApHBIM. To Ke KacaeTcs co3Be3jns Teblia, B
KOTOpOM HaxojuTcsd KpaboBuiHas TyMaHHOCTH. FOmuTep JABUXKeTCs 110 HEOY BOJIU3U SKJIUIITUKHI,
OOJIbIIIast 9acTh KOTOPO#l ceBepHee CKIOHEHUsT —14°, MO3TOMY TOXKe MPUHINIHKAJILHO HaOJII0/1a-
€M.

Pazbepémcs ¢ mysibcapoM €O CTpaHHBIM Ha3BaHUEM. BCIIOMHUM, YTO aCTPOHOMBI JTIIOOAT JIaBaTh
«TOBOpMINIEey Ha3BAHUA OObEKTAM B KaTajaorax, B YaCTHOCTH, BK/IIOYATH KOOD/IMHATHI B HA3BAHUS.
KonkperHo y aToro my/bcapa IpsmMoe Bocxoxienue 5% 30™, a ckionenne +21° (na snoxy 1950
roJla), MO9TOMY OH TOXKe MoxKeT HabJogarbes FAST-om.
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OrBer: CDEFG

Kpurepuu onneHuBaHUS. 5
e 3a KaKJiblil BEpHO BBIOpaHHBIN BapuaHT (OYKBbI, KOTOPbIe BCTPEYAIOTCSI U B BEPHOM OTBETE U
B OTBeTE YUACTHHUKA, 6e3 ydIéTa MOBTOPEHHi) HaducasgeTcs 1 6ast.
e 3a Kaxk/plil HeBepHO BBIOPAHHBIN BapruaHT (OyKBbI, KOTODBIE HE BCTPEYAIOTCs B BEDHOM OTBETE,
HO [IPU 9TOM BCTPEYAIOTCsI B OTBETE yUYacTHUKA, 6e3 yuéra nosropenuii) canmaercst 0.6 6a/1ios.
e llrorosas orenka onpeje/sercs Kak CyMMa HAYUC/IEHHBIX U CHATHIX OaJLIOB.
e [lomyuyennas oreHKa OKPYTJIAETCH IO IIPABUIAM MAaTEMATUIECKOTO OKPYTJIEHUS.
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