BCEPOCCHMCKA ST OJTUMITUAJA IKOJILHUKOB
11O ACTPOHOMMUMU. 2018-2019 yu. r.
MYHULUITAJIbHBIA STAIL 10 KJITACC

3agaua 1

Haiinure 3 ommbOku Ha pucynke. g kaxaoil U3 HHUX OOBIACHUTE, MOYEMY
Br1 e€ ykazanm.

HIxaJja 3J1eKTPOMArHUTHOIO U3JIy4YeHUS

Yactota  AnuHa

[T B OMHE|
[hakm)
-G
10 KocMmuyeckde nyuu
FamMma - Hany4eHue
i PeHTreHoBCKHE Nydu
i Ynetpaduonet UY C (BoTpedasTcA npW CEapKe, CAMEIR ONACHEIR 40A NKgeiR)
0.2 Ynetpaduonet UY B (BrizeiBaeT CONHEMHEIE OHOMM
M NOBPEKAET CETYATKY MNa3a, KAHLEBPOTEH)
0.32
YneTpaduonet U A (Cameiid marksi v GezonacHe i)
0.38
DuoneToBbIi g
0.43
CuHui
047
lonyboit
0.49
3enéHblit + Buguman vactk 3/m cnektpa
0.56
HKentuii
0.6
OpanxeBbIi
0.64
Kpachbii i)
T g7z
MHdpakpacHele eonHel Bricokol MHTEHCHEHOCTH
WHbpakpacHele BONHE HW3KOR MHTEHCHBHOCTH
400
11Ty Panapel
TeneeuneHue, YKE - AHanasoH paduo | PanuouacToTel
1 Ml KopoTkMe W CpedHMe pagnoBONHE
1Ky, 3BYKOBEIE BONHEI
g
3x10 HMHbpazeyKOBEIE EONHE

OtBer: 1. KOCMHMYECKHE JIydd HE SBISAIOTCA SJICKTPOMArHUTHBIM U3JIYYEHUEM,
a TPEACTaBJIAIOT CcOO0OM dYacTUilbl, 2. 3BYKOBBIE BOJIHBI HE SIBJISIIOTCS BJIEKTPO-
MarHuTHBIM H37TydeHueM; 3. HUHQPa3BYKOBbIE BOJHBI HE SBISIOTCS BJIEKTPO-
MarHuTHBIM H3JydeHUEM; 4. HHTEHCUBHOCTh (CJIOBO 3amucaHo AJs UH(GPaAKPacCHOro
M3IIy4eHUs) HUKAK HE BIUAET HA YacCTOTY WJIM JJIMHY BOJIHBI U3YYCHUS U TOITOMY
HE MOXET SIBJIATHCS €70 XapAKTEPUCTUKOW HA JIEKTPOMArHUTHOM IIKAJIE.



Bcepoccuiickas onMMnuana mKOIbHUKOB 1o acTpoHoMuu. 2018-2019 yu. r.
Mysnununanbabli otamn. 10 kmace

Kpumepuu oueHueanun.:

VYKa3zaHne KOCMUYECKHX JIy4el OLICHUBAETCA B 3 OaJLia.
VYka3zaHue 3BYKOBBIX BOJIH W HH(Pa3BYKOBHIX BOJH OIEHHBaeTCs B 2 0OaJjuia
32 KQXKIO€.
YKazaHne HHTEHCUBHOCTH OICHUBACTCSA B 2 OaJlJia.
CymMapHas olieHKa He JTOJDKHA MTPEBBIIATh 8 0aJ10B.
Makcumym 3a 3aaauy 8 6a1.106.

3agaua 2

Habmonarens Buaut mnonHyio JlynHy B co3sesauu JleBel. B kakom Mecsie
npoBoaATcs HabmoaeHus1? OTBET 00bsICHUTE.

Pewenue
Bo Bpems mnonHonynus ComHue wu JlyHa HaxomsTcs MO pa3HbIE CTOPOHBI
Habmogarens (3emin).

ﬂaﬂee 00U U3 eapuanmoe 00bACHeHUA:

M3BECTHO, YTO B CO3BE3IMU [[€BBI HAXOAUTCS TOUKA OCEHHETO PABHOJACHCTBHUS. 3HAUWT,
BO BpeMs Ha0MoJEeHUM, ONHUChIBaeMbIX B ycinoBuu, CoiHIIE HAaxXOAWJIOCh B
OKPECTHOCTSIX JIPYroi TOYKU PaBHOJEHCTBUS — BECEHHEH, B co3Be3nuu Poib. B Helt
ConHile ObIBacT BECHOM — B KOHIIE MapTa.

llpyeou eapuamm: y4aCTHUK MOXET MPOCTO 3HATh TOT Mecal, korga ComnHie
HaxonuTcst B co3Be3auu JleBbl (ceHTsi0pb). COOTBETCTBEHHO, CABUT Ha 6 MecsIlEeB
(4TOOBI MOMACTh B MPOTUBOMOJIOKHYIO YacTh HEOA) 1acT MPaBUIbHBINA OTBET: MapT.

Onnako co3se3nue JleBbl — Oosnbinoe co3Be3nue. CONHIE MepeceKaeT ero Oosblie,
yeM 3a Mecsll. Takum o0pa3om, OTBET — MapT-arpedb.

OTtBeT: MapT-anpenb

Kpumepuu ouenusanus

OtBeT «MapT-anpenby (WK «MapT») olleHuBaeTcs B 4 GaJiia.

OTBeT ¢ KOHKPETHOM 1aToi B MapTe (Hampumep, 22 MapTa) OllCHUBACTCS B 2 faJlia.

OTBeT «BECHOI» OIIEHUBAETCS B 2 0aJsLIa.

OtBet «beBpanby (UM «Maii») OlleHUBAETCs B 2 fajia.

OObsicHeHne oTBeTa oneHuBaerca B 4 0anaa (ot 0 10 4 6anNI0B B 3aBUCHUMOCTH

OT MOJHOTHI U TPABUIILHOCTH):

O ykazaHue Ha To, uTo JlyHa u ConHIE B MOJHOJIYHUU HAXOAATCA MO pa3HbIe
CTOPOHBI HaOmoAaTeNsl (He 3aBUCUT OT BHIOPAHHOI'O BapraHTa OOBSICHEHUS ), —
2 dajLaa;

O YyKa3aHHW€ Ha TO, UYTO B CO3Be3quU JleBbl HaXOAUTCA TOYKA PaBHOIECHCTBUS
(ny11 mepBOro BapuaHTa peuieHus), — 1 0ami;



Bcepoccuiickas onMMnuana mKOIbHUKOB 1o acTpoHoMuu. 2018-2019 yu. r.
Mysnununanbabli otamn. 10 kmace

O YyKa3aHue€ Ha TO, YTO 3TO O3HauaeT, uTo CoJHIle HAXOAUTCSA B cO3BE3aUU PHIO
UJIU B OKPECTHOCTSIX TOYKHA BECEHHEr0 PaBHOACHCTBUS (Il IEPBOrO BapuaHTa
pemenus), — 1 6as;

O ykazanue Ha To, uTo ConHile ObiBaeT B JleBe B ceHTs0pe, — 2 Oana,;

0 «mepenocy CoiHila Ha 6 MecsieB — 2 faJiJia.

Yuacmuux mooicem npeonodicumos c60€ 00vACHEHUE, KOMOpoe OONNCHO Oblmb
NPOBEPEHO 8 NPUMEPHOM COOMBEMCMBUU C NPEOTIONHCEHHOU CXEMOT).
Maxkcumym 3a 3aga4y 8 6a1106.

3agaua 3

B nexabpe 2016 r. B CMU npomenbkHylna HOBOCTb, YTO SIIOHCKUW JIOOUTENb
aCTPOHOMHUHU HaOMIOJal MPOXOXKACHUE [IeCSITKA Te€OCTAllMOHAPHBIX CHYTHUKOB
ogHoro 3a apyruMm Ha ¢one TtymanHoctn Opuona (o =5h36m, o =-5°28").
OOBsicHuTe, MOTJIO JU Habmomarhcs Takoe sBieHue (mmpora Anmonmu 30°-459).
Ecnu Moruo, To orieHuTe BpeMs MPOXOKACHUSI OTHOTO Ie0CTalMOHAPHOI0 CHYTHUKA
no bonbioit TyMmanHocty OpuoHa (yriioBoi TuaMeTp TyMaHHOCTH — npumepHo 30').

Pewenue
Takoe sBaeHue Morjo Habmomarbes w3 SnoHuu. ['eocrammoHapHbIe CHYTHUKH
Bpamjarorcsi mo opoute ¢ paguycomM npumepHo 42000 kM (3TO YUCIO MOXHO
MOMHUTb, MOXXHO TIOJIYYUTh BBIYMCICHUSIMH), JI€KAIEd B TIIJIOCKOCTH 3€MHOIO
AKBaTOpA.

Ha pucyHke mokaszaHo mojiokeHue HaOmomarens J m cnmyrHuka S. Jluams OS —
MPOSKIs dKBaropa. BumHo, uTto mpu HaOmoaeHHsX u3 CeBepHOro IOJyIIapus
3eMiIM CKIIOHEHHE CIyTHHKA OyIeT OTpUIareidbHBIM (CIIYTHHK JJIs HaOJro aTes
HaXOJUTCA MO SKBATOPOM).

Kommenmapuii: sma 3a0aua sensemcs oyeHounoul. B el e mpebyemcs npogederue
MOYHbIX 8bluUCIeHull. Jlonyckaemcs (4 Oadice nNpusemcmeyemcs) OYeHOUHoe
peuwienue 3a0auu. Tem He MeHee, NpugeOém mym HOJHOE peuleHue, ad OYeHOUHOoe
O6yoem npusedeHo 4ymo HUdiCe.



Bcepoccuiickas onMMnuana mKOIbHUKOB 1o acTpoHoMuu. 2018-2019 yu. r.
Mysnununanbabli otamn. 10 kmace

Onpenenum BeIUMUHHY 0.
JIBa mpsimoyronsHEIX Tpeyronbarka OBJ u SBJ umerot obmyro cropony BJ:
BJ] = 0] * sinp = BS * tgd

T.x. JO=R, a BS=0S-OB=0S-0OJ*cosd, rme R=6400 xm - pammyc 3emn,
a 0OS=42000 kM — paaryc TeoCTarmOHapHONW OPOUTHI (3TY BETMINHY MOKHO TTOMHUTD,
a MOXKHO MOJYYUTh BRIYUCICHUSIMU U3, Hanpumep, 3-To 3akoHa Kennepa), To:

o] . R .
tgo = BS *Se = 42000 — R * cosg * S
IToacraBuB ¢=30° u $=45° naigém, yto 6~-5° ... —7° CKIIOHEHHE TYMaHHOCTH

OpI/IOHa YKJIAAbIBACTCA B OTOT AW AITa30H.
0uen01m0e peuienue

Bennuuny & MOXHO OUEHHUTHh U U3 IrpyOOro mpuOIMKEHUS — U3 PUCYHKA BHJIHO,
YTO OTHOIIICHUE BEJIMYUH YIJIOB ¢ ¥ O IPUMEPHO PaBHO OTHOIICHUIO paccTosHuit OB
u BS. I'pybo ero moxHO cuutarh paBHbiM oTHoOIIeHHIO (42000-R)/R=5,6,
rie R=6400 kM — pammyc 3emmu. Torma ckiIOHEHHE CIYTHHKAa B 3aBUCHMOCTHU
OT WIUPOTHI OYAET Jiexkarb B uHTepBasie ot —30°5,6 = —-5,4° no —45%5,6 = —8°.

BpeMs mpoxoxaeHust OnpeeseTcsl yrJIoBOM CKOPOCThIO CYTOYHOTO JIBUXKEHUS HeOa
(T.X. TYMaHHOCTh OJIM3Ka K 3KBATOPYy, a T€OCTAllMOHAPHBIC CIYTHUKU HEMOIBHUXKHBI
OTHOCUTENIBHO Ha0Jrojnaresst), paBHoW mnpumepHo 360°24y = 15%q = 15"/mun.
T. e. Bcs TyMaHHOCTb Oy/IET MepecevyeHa CHYTHUKOM 3a 2 MUH.

OTBeT: 1a, Moria Ha0moaaTbCsl. BpeMst NpoXokIeHust TPUMEPHO 2 MUHYTHI.

I(pumepuu ouenueanus.

OtBeT «1a» oueHuBaercs B 1 0aJL.
OTBeT 0 BpeMEHU MPOXOKACHUS B 2 MUHYTHI 0€3 BBIUUCICHUN WJIH OOBICHEHUMN
ouieHuBaercs B 1 0as.
JlokazaTenbCcTBO BO3MOXKHOCTH MPOXOXKIEHUS OlleHHBaeTca B 4 Oamua (T.e.
BMecTe ¢ 1 6a/10M 32 OTBET «J1a» OICHKA 3a 3TOT ATAIl COCTaBJISICT 5 0a/IJI0B).
Breanciienne BpeMeHH MPOXOXKICHHS OICHWBaeTcs B 2 Oaia (T.e. BMecCTe
C OTBETOM O BPEMEHM B 2 MHHYTHI OIICHKA 3a 3TOT ATall COCTaBIsieT 3 0aJuia).
JlonyckaeTcss yTOYHEHUE 3TOrO0 BPEMEHHU NMYTEM Y4€Ta CKJIOHEHUS TYMaHHOCTH
Opwuona (gepe3 COS 8) — BpeMsi HEMHOT'O YBEJIMYHUTCH.

Maxkcumym 3a 3apauy 8 0a.1106.



Bcepoccuiickas onMMnuana mKOIbHUKOB 1o acTpoHoMuu. 2018-2019 yu. r.
Mysnununanbabli otamn. 10 kmace

3agaua 4

MoeTr 1M MCKYCCTBEHHBI CIYyTHUK 3emiu paboTaTh Ha OpOUTE C BBICOTOM
(T.e. ¢ paccrogHreM OT moBepxHocTH 3emim) B amoree h=10000 kM
u skcueHtpucutreToM € = 0,57 A eciim € = 0,1? OTBeT MOATBEPAUTE pacuETaMu.

Pewenue

Onpenenum niepureitHoe paccrossHue aanHoro MC3. Ecnu 0oHO OKaXeTcsd MEHbLIE
paauyca 3emiid, TO CYTHUK HE CMOXET HaXOAUTHCS Ha COOTBETCTBYIOIIEH OpOuUTE,
T. K. Ha IEPBOM € 000pOTE OH yJIapUTCsl O TOBEPXHOCTH 3EMJIH.

Cuauana HalJ1I€EM PacCTOSHUE OT LIEHTPa 3€MJIM JO TOYKHU aArores:
7, = h + Rg = 10000 + 6400 = 16400 km.

N3BecTHO, uTO paccrosiHue B amoree (ra) W paccrosHue B mepuree (Ip) CBSI3aHbI
C pazMepoM OO0JIbIION MOTyOocH (8) U IKCHEHTPUCUTETOM (€) COOTHOIICHUSIMU

n=(0-e)xa
r,=0+e)*xa
OTCroa MOXKHO IOJIYIUTh COOTHOIIEHHUE
L _l+e

T 1--e¢

41 HOJIy‘II/ITI) 3HAQUCHUA rp I I[BYX 3Ha‘—ICHI/If/'I e u3 YCJ'IOBI/ISI 3aga4un.
1-—e

l1+e

Benuuuny nepuceiinoco paccmosnus MOMXCHO HAUMU U UHAYe.

Ty = Tg *

W3 cootHOLIEHU

r,=0+e)*xa
HalléM BeIMYMHY OOJIBIIOW IOJYyOoCM & M IOCJe 3TOr0 HaiaéMm mnepureiHoe
paccTosiHue:

n=(0-e)xa
B mepBom ciydae (e =0,5) rp~5467 xM. Dra BenMuMHA MEHBIIE paguyca 3eMId
6400 kM. 3HAUHT, HAa TaKOK OpOUTE CITyTHUK PaboOTaTh HE CMOXKET.

Bo Bropom cimydae (e =0,1) rp~ 13420 kM. Dra BeJIMYWHA 3HAYMTEIHLHO OOJIBIIES
paauyca 3emuin 6400 kM. 3HaUUT, HA TAKOM OpOUTE CIYTHUK PabOTarh CMOXKET.

OtBer: Ha opbOutre c¢ €=0,5 cnyrHuk paboTaTh HE CMOXKET; Ha opOure
ce = 0,1 cmyrHUK paboTaTh CMOXKET.
Kpumepuu oyenusanus:

Boruucnenue amnoreiiHoro paccrosHusi (MM €ro  HKCIOJb30BaHHE HaMpPsIMYIO
B BBIUHCIICHUSAX B PEIICHUN) OlleHuBaeTcs B 1 0aJLL.



Bcepoccuiickas onMMnuana mKOIbHUKOB 1o acTpoHoMuu. 2018-2019 yu. r.
Mysnununanbabli otamn. 10 kmace

BoiBOg WM 3amuch TOTOBOTO BBIPAXKEHUS, CBS3BIBAIOIIETO SKCIIEHTPUCHUTET,
MEPUTEHHOE U altOreifHOe PacCTOSHUS (MITH UCIIOJBb30BAHUE TISTIOYKH [ -> @ -> Ip),
OLICHHBAETCs B 3 DaJLia.
Boruucnenne mpaBUIBHOTO MHEpUreidHOro paccrosiHus (mo 1 0amny 3a KaxIblid
ciTydail) orieHuBaeTcs B 2 6asiia.
dopMyIMpPOBKAa OKOHYATEJIBHOTO OTBETa (CpaBHEHHE C paanycoM 3emid Ju0o
BBIYKCIIEHUE BBICOTHI OPOUTHI B Tiepuree u cpaBHeHue e€ ¢ () olieHuBaercs B 2 6asiia
(mo 1 6ammy 3a KaXIbIA CITyJai).
[IpaBuiibHBIN OTBET (HET, 1a) O€3 pelIeHuid OlleHUBAeTCs B 2 faJia.
Ommbka Ha KakoM-TO 3Tane (apudmernydeckas Wik B (OpMyse) CHUMKAET OLEHKY
TOJIBKO 3a TOT 3Tall, B KOTOPOM OHa ObLia JOMyIlIeHa.
Makcumym 3a 3apauy 8 0a1106.

3agaua 5

Ha kxakoi MakcHMMallbHOW BBICOTE€ HA 36MHOM IIApe€ MOXKET MPOUCXOIUTH BEPXHSS
KylbMuHaNus 3Be3nbl Anpoupeo (f Jlebens)? Ha kakoldk MUHUMAIbHOM BBICOTE
Ha 3€MHOM IIape MOXET MPOUCXOAUTh BEpXHSS KyJIbMUHANUS AJbOupeo?
Koopnunarer Ansoupeo: a = 19h30m, & = +28°.

Pewenue

MakcumarnbsHasi BbICOTA B BEPXHEUW KyJIbMHHAUKU OyIeT MNpU KyJIbMHHAIUHU 3BE3]IbI
B 3¢HUTE, T.€. BbicoTa Oymer paBHa 90 rpamycoB. OTBEeT Ha BTOpPOH BOIPOC
HE TaKk O4YeBUJICH. MUHHMMalIbHasi BHICOTA B BEPXHEH KyJIbMHUHAUU OYAET TOTAA,
KOrjla OHa OyJeT MPOUCXOAUTh MOJ TOPU30HTOM. /[ 3BE31bl C MOJOKUTEIBHBIM
CKJIOHEHUEM 3TO OyneT HaOI0aThCsl B F0KHOM MOJIyIIapuu 3eMiau. MuHHMallbHOM
BBICOTA KYJIbMUHAIIMKM OyAeT Npu HaOMOACHUHM W3 OMMKAWIIUX OKPEeCTHOCTEH
HOxHoro nomoca Mupa (Ha caMOM ToMrOce 3BE3NIBI HE BOCXOAST W HE 3aXOJST,
a UX CYTOYHBIE TPACKTOPUH MapajUieIbHbl TOPU30HTY — T.€. HAa CaMOM IIOJIOCE
KYJIbMUHAIIUY B IPUHIIKIIC HE HaOmropatorces). [Ipu stom h = —28°,

Kommenmapuii: obvsacuenue k pewenuro ne mpebyemcs (0Ho npugedeHo 0Jis 00ue2o
NOHUMAHUSL).

Kpumepuu oyenueanusn:

[IpaBunbHBINA OTBET HA NEPBBINA BOIPOC «MaKcuMalibHas BbicoTa 90°)» oneHuBaeTcs
B 4 daJLia.

[IpaBunbpHBIA OTBET HAa BTOPOM BONPOC «MUHHMAalbHAs BbicoTa —-28%°» wWiH,
JPYTHUMH CJIOBaMM, «MUHUMAaJbHAasA BbIcOTa 28° mOA TOPU30HTOM» OLIEHHUBAECTCS
B 4 daJsLia.

OTrBer Ha BTOPOM BONPOC «MUHHUMAIbHAas BbicoTa 0% WM «KyJIbMUHALUSA
Ha TOPU30HTE» OlleHUBaeTcs B 1 0aJw.

Maxkcumym 3a 3agauy 8 dannos.



Bcepoccuiickas onMMnuana mKOIbHUKOB 1o acTpoHoMuu. 2018-2019 yu. r.
Mysnununanbabli otamn. 10 kmace

3agaua 6

25 ampens 2018 roma ObuIO ONYyOJUKOBAHO OOHOBJICHME Karajaora acTpoMEeTpH-
yeckoro crnyrHuka GAIA. Tenepp B HEM comepxarcsa napaimakcel 1 331 909 727
3B€31. OrmeHuTe CcpemaHee YriIoBOE pPAacCTOSHUE MeEXAy 3BE3MaMU  Karajiora
Ha HeOecHOM cdepe, cumTas, 4YTO OHH pacHpeneleHsl o HebecHOM cdepe
paBHOMEpHO. OTBET 3aMUIINTE B YTJIOBBIX CEKYH/aX.

Pewenue
Haiiném momaas HeGecHol chepbl (MU BCIIOMHUM, YEMY OHA PaBHA):

360°\?
> ) ~ 41253 kB. rpagyca =~ 1,49 = 108 kB. yr;1. MUHYT
T

~ 5,35 * 10! kB. yra1. cekynp

S = 4m cTtepan = 47T<

o

3
3nece
2T

Bupno, uto N = 13,32 * 108 3sé31 npuxoautcs Ha 1,49 * 10°® yrnoBeix MuHyT.

—4uCio rpanycoB B 1 paguane.

OueHuM HCKOMOE YIiI0BOe paccrosinue L mexny 3Bé3gamu:

535 1011

13,32 « 108 20

OTtBet: npumepHo 20"

Kpumepuu oyenusanusa:

Boryucnenue (WM 3amuch MO MaMsiTH) IUIOMIaAA HEOECHON cdepbl ¢ OTBETOM
B nuarna3zone 40000-43000 kB. rpaiyCcoB OLIEHUBAETCA B 2 Daslia.
[lepeBon miomaau chepsl (WK 3aUCh MO TAMATH — TOT/Ia OLEHKAa CYMMHUPYETCS
C MPEABIAYINEH ) B KB. YIJI. CEKYH/IbI OIICHUBACTCS B 2 OaJlia.
Brraucnenue konneHTparuu 38371 (oTHomeHus N/S) oneHuBaeTcs B 1 6aJI.
Boruucnenue yrioBoro paccrosinusi (METOJ0M, MPEICTaBICHHBIM B PEIICHUH, UIH
yepe3 pacCykJAeHUs, HallpuMep, O TOM, 4TO Ha | KB. YIJI. MUHYTY HNPUXOAUTCS
npumepHo 10 3BE31d...) ¢ orBeToM B aumamaszoHe 5-40" omeHuBaercs B 3 OaJa.
Jlomyckaercst mosiBIeHne kodddurrenta v2.
B cnydae pemenust depe3 oOmiyro ¢opMyiy MOJHBIM OaljoM OLIEHUBAIOTCS BCE
ATarbl, MPOSBUBIIKECS B KOHEUHOU (popMysie.
Ucnons3oBanue BmecTo cdepbl kpyra (kKBaapara W Tp.) OLEHUBACTCS TOJBKO
B nepBoM 3tare. Bee Apyrue sranbl OIeHUBAIOTCS] HE3aBU CUMO.
Apudmernueckas omuOKa 3aHylseT TOT 3Tal, Ha KOTOPOM OHa ObL1a JOMYyIIeHa
(kpoMe omOKHU B 001IeH GpopMmyIe).
Makcumym 3a 3aaauy 8 dar106.

Bcero 3a padory 48 6a1710B.




