BCEPOCCHUMCKA ST OJTUMITUAJA IKOJILHUKOB
1O ACTPOHOMMHMN. 2018-2019 yu.r.
MYHUIUTIAJIBHBIN STAIL 11 KJIACC

3agaua 1

Haiinure 3 ommOku Ha pucynke. g kaxaoil U3 HHUX OOBICHUTE, IMOYEMY
Br1 e€ ykazanu.
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1T 77
MHjpakpacHele eonHel Bricokol MHTEHCHEHOCTH
WMHbpakpacHee BoNHEl HU3KOR MHTEHCHEHOCTH
400
11Ty Pagapel
Teneengeqne, YKB - nwanasod paguo . Panuouactorel
1 My KopoTkue W CpefHHE pafHOEINHE
1Ky, 3EYKOERIE BEONHEI
g
3x10 HMHpazEyKOBEIE EONHE

OtBer: 1. KOCMHMYECKHE JIydd HE SBISAIOTCA SJICKTPOMArHUTHBIM U3JIYYEHUEM,
a TPEACTaBJIAIOT COO0OM dYacTUilbl, 2. 3BYKOBBIE BOJIHBI HE SIBJISIIOTCS BJIEKTPO-
MarHuTHBIM H37TydeHueM; 3. HUHQPa3BYKOBbIE BOJHBI HE SBISIOTCS BJIEKTPO-
MarHuTHBIM H3JTydeHUEM; 4. HHTEHCUBHOCTh (CJIOBO 3alucaHo AJs WH(GPaKpacHOro
M3IIy4€HUs) HUKAK HE BIUAET HA 4acCTOTY WJIM JJIMHY BOJHBI U3YYCHUS U TOITOMY
HE MOXET SIBJIATHCS €70 XapAKTEPUCTUKOW HA JIEKTPOMArHUTHOM IIKAJIE.
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Kpumepuu oueHueanun.

YKa3zaHne KOCMUYECKHX JIy4eH OLICHUBAETCA B 3 OaJlia.
Vka3zanue 3BYKOBBIX BOJIH M HH(PA3BYKOBHIX BOJH OIEHHBAeTCs B 2 0OaJjia
32 KQXKJI0€.
VYkazaHue HHTEHCUBHOCTH OLICHUBAETCS B 2 0aJjLia.
CymmapHas oLleHKa He TOJDKHA MPEeBbIATh 8 0aJ110B.
Maxkcumym 3a 3aaauy 8 6a1106.

3agaua 2

B nekabpe 2016 r. 8 CMU npomenbkHyla HOBOCTh, UYTO SITOHCKUH JHOOUTEIH
aCTPOHOMHUHU HaOMIOJal NPOXOXKACHUE JIeCSITKAa T'€OCTAllMOHAPHBIX CHYTHUKOB
ogHoro 3a apyruMm Ha ¢one TtymanHoctn Opuona (o =5h36m, o =-5°28").
OOBsicHuTe, MOIJIO JU HaOmMomarhcs Takoe sBieHue (mmpora SAnmonwu 30°-459).
Ecnu Moruo, To olleHuTe BpeMsi MPOXOKACHUSI OHOTO Ie0CTAMOHAPHOI0 CIYTHUKA
no bonbioit TyMmanHoctu OpuoHa (yriioBoi TuamMeTp TyMaHHOCTH — npumepHo 30').

Pewenue
Takoe sBiaeHue Moriao HaOmoaarbcs u3 fAmoHuu. ['eocTanMoOHapHBIE CIIYTHUKH
BpamjaroTcsi mo opobute ¢ paguycom npumepHo 42000 kM (3TO YUCIO MOXHO
MOMHUTb, MOXXHO TOJIYYUTh BBIYMCICHUSIMH), JI€KAIMEH B IJIOCKOCTH 3E€MHOIO
AKBaTOpA.

Ha pucyHke mokaszaHo mojiokeHue HaOmomarens J m cnyrHuka S. Jluamsa OS —
MPOSKIs dKBaropa. BumaHo, uTto mpu HaOmoaeHHsX n3 CeBepHOro IMOJyIIapus
3eMiIM CKIIOHEHHE CIyTHHKA OyleT OTpuIareidbHBIM (CIYTHHK JJIs HaOI0 aTes
HaXOAUTCA MO/ SKBATOPOM).

Kommenmapuii: sma 3a0aua sensemcs oyeHounoul. B nell ne mpebyemcs npogederue
MOYHbIX  8bluUCNeHuli. [lonyckaemcs (U Oadce NpuBemcmeyemcs) OYeHoOYHoe
pewienue 3a0auu. Tem He meHee, npusedém mym NOJHOE peuieHue, d OYeHOUHOoe
OyOem npuseoeHo 4ymo Hudice.

Onpenenum BEIUYUHY O.
JIBa mpsimoyronbHbIX Tpeyronbarka OBJ u SBJ umerot obmyro cropony BJ:

B] = 0] * sinp = BS * tgd
2
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T.x. JO=R, a BS=0S-OB=0S-OJ*cosd, rme R=6400 xm - pammyc 3emn,
a 0OS=42000 kM — paaryc TeoCTarmOHapHOW OPOUTHI (ITY BETMYNHY MOKHO TTOMHUTD,
a MOXKHO MOJYYUTh BRIYUCICHUSIMU U3, Hanpumep, 3-To 3akoHa Kemnnepa), To:

o] . R .
tgo = BS ¥ Sme = 42000 — R * cosp ¥ Sing
[ToacraBuB ¢=30° u $=45° wnaigém, yto 6~-5° ... —7° CkIIOHEHHE TYMaHHOCTH

OpI/IOHa YKJIaAbIBACTCA B OTOT W AITa30H.
0uen01m0e peuiernue

BenmnunHy & MOXHO OIEHUTh U U3 TPyOOro mpuOIMKEHUS — U3 PUCYHKA BUJHO,
YTO OTHOIIICHUE BEJIMYUH YIJIOB ¢ ¥ O IPUMEPHO PaBHO OTHOIICHUIO paccTosHui OB
u BS. I'py6bo ero wmoxHO cuutarh paBHbIM oTHoOIIeHHIO (42000-R)/R=5,6,
rie R=6400 kM — pammyc 3emmu. Torma ckJIOHEHHE CIHYTHHKAa B 3aBUCHMOCTHU
OT WUPOTHI OYAET Jiexkarb B uHTepBasie ot —30°5,6 = -5,4° no —45%5,6 = —8°.

Bpems npoxoxaeHus onpenesnsieTcss YriioBOH CKOPOCThIO CYTOYHOIO JBHXKEHUS Heba
(T.K. TYMaHHOCTb OJIM3Ka K 3KBATOPY, a €OCTALMOHAPHBIE CIIYTHUKU HETOJBH>KHBI
OTHOCUTENIBHO Ha0Jrojnaressi), paBHoW mnpumepHo 360°24y = 15%q = 15"/muH.
T. e. Bcsa TyMaHHOCTb Oy/€T nepeceyeHa ClyTHUKOM 32 2 MUH.

OTBeT: 1a, Moria Ha0MoaaThbCsl. BpeMst MpoXoIeHUsI TPUMEPHO 2 MUHYTHI.

Kpumepuu oyenusanusa:

OtBeT «1a» oueHuBaercs B 1 6aJL.
OTBeT 0 BpEeMEHHM MPOXOKIACHHUS B 2 MUHYTHI 0€3 BBIUMCICHUIN WM OOBSICHCHUU
orieHnBaercs B 1 0as.
JlokazarenbCTBO BO3MOXHOCTH MPOXOXKACHUS olleHuBaeTcs B 4 Oaaaa (T.e.
BMecTe ¢ 1 6aJ10M 32 OTBET «J1a» OIICHKA 3a 3TOT 3Tall COCTABJISIET 5 0a/JI0B).
Boluucnenve BpeMEHM MPOXOXKIEHHS OIEeHHBaeTcs B 2 Oana (T.e. BMecTe
C OTBETOM O BPEMEHH B 2 MHUHYTHI OIICHKA 3a 3TOT ATall COCTaBIsieT 3 0aJuia).
JlonyckaeTcsi yTOYHEHUE 3TOrO0 BPEMEHHU NMYTEM Y4€Ta CKJIOHEHUS TYMaHHOCTH
Opwuona (gepe3 COS 8) — BpeMsi HEMHOT'O YBEJIMYHUTCH.

Makcumym 3a 3aaauy 8 0a.1106.

3agaua 3

MoxeT JIM HMCKYCCTBEHHBIM CHYTHUK 3emiid padoTaTh Ha OpOUTE C BBICOTOM
(T.e. ¢ paccrosHueM OT TmoOBepxHOCTH 3emim) B amoree h=10000 &m
u 3kcueHTpucuteToM € = 0,57 A eciim € = 0,1? OTBET NOATBEPAUTE paCUETAMU.

Pewenue

Onpenemum nepureitHoe paccrosHue ganHoro MC3. Eciin 0OHO OKaXeTCsl MEHbIIE
panuyca 3emMiH, TO COYTHUK HE CMOXKET HaXOJUThCS HAa COOTBETCTBYIOIIEH OpOUTE,
T. K. Ha IEPBOM K€ 000pOTE OH YIAAPUTCS O MOBEPXHOCTH 3EMIIH.

3
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Cuauana HaliIEM PacCTOSHUE OT IIEHTPa 3€MJIU JO TOUKHU aAroresi:
7, = h + Ry = 10000 + 6400 = 16400 kM.

N3BecTHO, uTO paccrosiHue B amoree (a) W paccrosHue B mepuree (Ip) CBSI3aHbI
C pazMepoM OO0JIbIIION MOTYOocH (8) U IKCHEHTPUCUTETOM (€) COOTHOIICHUSIMU
n=(0-e)xa
r,=0+e)*xa
Otcroa MOKHO MMOJTYYUTh COOTHOIIICHUE
L _l+e

T 1--e¢

41 HOJIy‘II/ITB 3HAUCHUA rp JJI I[BYX 3Ha‘—I€HI/If/'I e u3 YCJ'IOBI/ISI 3aga4un.
1-—e

l1+e

Benuuuny nepucetinoco paccmosnus MOMXCHO HAUMU U UHAYe.

Ty = Tg *

M3 cooTHOMIEHUS
r,=0+e)*xa

HalléM BeIMYMHY OOJIBIIOW IOJYyOoCH & M IOCJ€ 3TOr0 HaiaéMm mepureiHoe
paccTosiHuE:

n=(0-e)xa
B mepBom ciydae (e =0,5) rp~ 5467 xM. Dra BenMYMHA MEHBIIE paguyca 3eMId
6400 kM. 3HaunT, HA TAKOW OPOUTE COIYTHUK PabOTATh HE CMOXKET.

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

OtBer: Ha opbOutre ¢ €=0,5 cnyrHuKk paboTaTh HE CMOXKET; Ha opOure
ce = 0,1 cmyrHUK paboTaTh CMOXKET.

Kpumepuu oyenusanusa:

Boruucnenue amnoreiiHoro paccrosHusi (MM €ro  HKCIOJb30BaHHE HaMpPsIMYIO
B BBIUHCIICHUSX B PEIICHUN) OlieHuBaeTcs B 1 0aJLI.
BbiBOAg WM 3amuch TOTOBOTO BBIPAXKEHUS, CBS3BIBAIOIIETO SKCIIEHTPUCUTET,
MEPUTEHHOE U aloreifHOe PacCcTOSHUS (M UCIIOJB30BaHUE TICTIOUKH [ -> @ -> Ip),
OLIEHHBAETCs B 3 DaJLia.
Boruucnenne mpaBUIBHOTO MHEpUreidHOro paccrosiHus (mo 1 0amny 3a KaxkIblid
Cllydaii) OlleHUBaeTcs B 2 faJuia.
dopMyIMpPOBKAa OKOHYATEJIBHOTO OTBETa (CpaBHEHHE C paanycoM 3emud 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 pelIeHnid OlleHBaeTCs B 2 faJJia.
Ommbka Ha KakoM-TO 3Tane (apudmernyueckas wid B QopMylie) CHUMKAET OIEHKY
TOJIBKO 3a TOT ATall, B KOTOPOM OHa ObLja AOMYIIEeHA.
Maxkcumym 3a 3aga4y 8 6a1106.
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3agaua 4

Ha xakon MakcuManbHOW BBICOTE€ HA 3€MHOM IIape MOXKET MPOUCXOAUTH BEPXHSIA
KyabMuHaIus 3Be3abl Anpoupeo (B Jlebens)? Ha kakoii MHUHUMAIbHON BBICOTE
Ha 3€MHOM IIape MOXET MPOUCXOAUTHh BEpXHAS KyJabMUHaNUs AnbOupeo?
Koopnunarer Ansoupeo: a = 19h30m, & = +28°.

Pewenue

MakcumainbsHasi BbICOTA B BEPXHEW KyJIbMHUHAIUKM OyneT MpU KyJIbMHHAIUU 3BE3]IbI
B 3€HUTE, T.€. BbicoTa OyaeT paBHa 90 rpamycoB. OTBeT Ha BTOpPOH BOIPOC
HE Tak O4eBUJICH. MHUHMMAalbHAs BbICOTAa B BEpPXHEH KyJIbMUHAUMHU OyJeT TOria,
KOorjla OoHa OyAeT MPOUCXOAUTh MOJ TOPU3OHTOM. [l 3BE31bl C MOJOKUTEIHHBIM
CKJIOHEHUEM 3TO OyAeT HaOI0aThCsl B F0KHOM MOJIyIIapuu 3eMiau. MUuHUMAaIIbHOM
BBICOTA KYJIbMUHAIIMKU OyAeT NpH HAOMIOACHUM U3 ONMKaMIIUX OKPEeCTHOCTEH
IOxHoro momoca Mupa (Ha caMoM MonrOce 3BE3BI HE BOCXOIST U HE 3aXOMST,
a MUX CYTOYHBIE TPACKTOPUM MapaJUIeIbHbl TOPU30HTY — T.€. Ha CaMOM IIOJIIOCE
KYJIbBMAHAIIUY B IPUHIIKIIEC HEe HaOropatorces). [Ipu atom h = —28°,

Kommenmapuii: obvscuenue k peuienuro ne mpebyemcs (OHO npugedeHo 0Jisi 00ue2o
NOHUMAHUSL).

I(pumepuu oueHnueanus.

[IpaBunbpHBINA OTBET HA NEPBBINM BOMPOC «MaKCUMalIbHas BbIicoTa 90°) oLeHuBaeTCA
B 4 0aJs1a.

[IpaBunpHBIE OTBET Ha BTOPOM BONPOC «MUHUMAJIbHAs BbIcOTa -28%° wiH,
OPYTMMH CJIIOBAMH, «MUHUMAaJIbHas BbICOTA 28° MOJ TOPU30HTOM» OLEHUBACTCA
B 4 6asna.

OTrBer Ha BTOPOM BONPOC «MHUHUMANbHAas BbicoTa 0% WM «KyJIbMUHALUSA
Ha TOPU3OHTEY» olleHuBaeTcs B 1 0aJuI.

Maxkcumym 3a 3aga4y 8 6a1106.

3agaua 5

25 ampens 2018 roma ObuIO ONYOJMKOBAHO OOHOBJICHME Karajora acTpoOMETpH-
yeckoro cnyrHuka GAIA. Tenepp B HEM conepiarcs mapamakcel 1 331 909 727
3B€31. OlLleHUTE CpellHee YrJIOBOE PACCTOSIHUE MEXIy 3BE3lamMu  Karajiora
Ha HeOecHOM cdepe, cuMmTas, 4YTO OHHU pacHpeaesieHbl o HebecHoOM cdepe
paBHOMEepHO. OTBET 3aNHUILIUTE B YIIIOBBIX CEKYHIaX.

Pewenue
Haiiném nmomanb HebecHOM cephl (MM BCIOMHUM, YEMY OHA PaBHA):
o 2

) ~ 41253 kB. rpagyca =~ 1,49 = 108 kB. yr;1. MUHYT

S = 4m ctepag = 47T(
21

~ 5,35 * 10! kB. yra1. cekynp
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360°
2
Bupno, uto N = 13,32 * 108 3pé31 npuxogutcs Ha 1,49 * 10°® yrnoBeix MuHyT.

31ech —4YHCIIO TPaaycoB B 1 paguane.

OueHuM nCKOMOE yIioBoe paccrosinue L mexny 3Bé3namu:

5,35 % 1011

13,32 « 108 20

OTtBer: npumepHo 20"

Kpumepuu oueHueanusn.

Boruucnenue (WM 3amuch MO MaMsiTH) IUIOMIAAA HEOECHON cdepbl ¢ OTBETOM
B nuarna3zone 40000-43000 kB. rpaiycoB OLIEHUBAETCA B 2 0aslia.
[lepeBon miomaau chepsl (WM 3aUCh MO TAMATH — TOT/Ia OLEHKAa CYMMHUPYETCS
C MPEABIAYINEH ) B KB. YIJI. CEKYH/IbI OIICHUBACTCS B 2 OaJlia.
Brraucnenue koHeHTparuu 3831 (oTHomenus N/S) onieHuBaeTcs B 1 6aJ.
Boruucnenue yrimoBoro paccrosinusi (METOJ0M, MPEICTaBICHHBIM B PEIICHUH, WIH
4yepe3 pacCykJAeHHus, HallpuMmep, O TOM, 4TO Ha | KB. YIJI. MUHYTY HNPUXOAUTCSA
npuMmepro 10 3BE31d...) ¢ orBeToM B aumamaszoHe 5-40" omeHuBaercs B 3 OaJa.
Jlomyckaercst mosiBIeHne koddduruenrta v2.
B cnydae pemenust uepe3 oOmiyro ¢popMyiy MOJHBIM 0aljoM OLIEHUBAIOTCS BCE
ATarbl, MPOSBUBIIKECS B KOHEUHOU (popMmysie.
Ucnons3oBanue BmecTo cdepbl Kpyra (kBaapara W Tp.) OLEHUBACTCS TOJBKO
B repBoM 3Tare. Bee Apyrue sramnbl OIEHHUBAIOTCS HE3aBU CUMO.
Apudmernueckas omuOKa 3aHylsieT TOT 3Tal, Ha KOTOPOM OHa ObLia JOmyIIeHa
(kpoMe omOKHU B 001Iel popMmyre).
Makcumym 3a 3aaauy 8 da/106.

3agaua 6

B nmanekoi ramakTuke, BUIUMOM ¢ 3eMi Kak 00bekT 19,5™, BCIIBIXHYIa CBEpXHOBASL.
B pesynbrare cymMMapHBIiA OJIeCK TallakTUKU CO CBEPXHOBOM okaszaics paBeH 18,9™.
Bbrunciure  3BE3AHYI0  BeNMUYMHY — cBepxHOBOM. HeoOxomumbie  (dopmyiisl
Y BBIYMCIICHUS IIPUBEAUTE B PEILLICHUN.

Pewenue

Beeném obGo3HadueHus: O6JECK CBEpXHOBOM MsN, OJECK TalaKTUKH JO BCIHBIIIKH MG
U cymMapHbiii Oieck M. COOTBETCTBYIOIIME NOTOKUM (HDOTOHOB (WMJIM SHEPruu,
WJT OCBEIIEHHOCTHU WJIU JAPYrue CBsI3aHHbIE BETUYUHBI) 0003HauuM uepe3 Esn, Ec u E.

B coorBerctBUM ¢ dopmynoi Ilorcona, cBsi3bIBarOlel OTHOIIEHHE ITOTOKOB
Y Pa3HOCTH 3BE3IHBIX BEJIINYUH,

E - E
m = mgy = 25lg ~* = 2,5lg ——= = 25lg (1 _ f)
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Ornomrenne Ec/E MoxHO HaiiTH, emé pa3 npumenuB Gopmyiy Ilorcona k pasnocru
3BE3HBIX BEJIMYUH TANTAKTUKA U OOBEKTA «TalAKTUKa+CBEPXHOBAs», HO 3amucaB e
B IPYroM Buji¢ (OTHOCUTEIHLHO TTOTOKOB):

& — 10—0,4(mg—m) — 10—0,4(19,5—18,9) ~ 0,575

E
[TomcTaBuB 3TO OTHOIIEHUE B MEPBYIO (hOpMYITy, moTydnum: Msn=19,83.

OTtBeT: 3BE€3/1HAs BEIMUYMHA CBEpXHOBOM paBHa 19,83.

Kpumepuu oueHueanusn.

OnpeneneHue TOJILKO OTHOILIEHUS MOTOKOB OT TATAKTUKU U CYMMapHOr0 OOBEKTa
OLICHMBAETCS B 2 DaJia.
Tonbko mpaBUILHBIN OTBET (0€3 POpPMYJIIbI M BBIYMCICHUI) OLICHUBAETCS B 2 OaJiia.
3anuce ¢opmynsl Ilorcona (maxe ©0e3 €€ UCHOIL30BaHUS B PEUICHUH)
OLICHUBAETCS B 2 DaJLia.
[IpaBunbHBIA OTBET (ZIOMycKaeTcss OTBET B auamazone 19,7 — 19,9) ¢ dopmymnoi
[Torcona (B TOM WJIM HHOM BHU/I€) U BHIYUCICHUSMHU OLIEHUBACTCS B 8§ 0aJ/I10B.
B cnydae BbIUHCICHMS 3BE3IHOM BEJIMYMHBI CBEPXHOBOM KAK CpPEIHETO
apupMeTH4EeCKOro 0jecka rajJjakTukd U CyMMapHOro Ojiecka 0OBbEKTOB C OTBETOM
19,2™ craBurcs onenka (0 6a110B.
Kaxxnas apudmerrueckas ommdKka CHUXKAET OLICHKY Ha 2 faJiia.

Maxkcumym 3a 3agauy 8 0a106.

Bcero 3a padory 48 6a/1710B.




