3agaHust MyHHIMIIAJIbHOIO 3Tana Beepoceniickoi 0 1MMNINAAbI HIKOJIbHUKOB
no actporomun 2019/2020 y4eOHnsliii roa.
Bpems BbinosiHeHus 2 yaca.
Txaace
OTBeThI U KPUTEPUH OLEHNBAHUS

3ananne 1

Ha pucynkax mpeacraBieHsl GUTypbl HECKOJIBKUX co3Be3auid. [loa kaxmoit purypoit ykazan eé
HOMEp. YKaXUTE B OTBETE Ha3BaHUE KaXKJOTO CO3B€3/1Us (BBIMUILINTE MAPbl KHOMEP PUCYHKA —

Ha3BaHHUE HA PYCCKOM SI3bIKEY).
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Maxcumym 3a 3a0anue — 8 6aJJI0B

Omeemot

1) Bouwimas Menseauna (16amn);
2) Kaccuomnes (16amn);

3) Jles (16amn);

4) Jlupa (16amn);

5) Ledeii (16amn);

6) Opén (16am1);

7) Jlebenp (16amn);

8) Opwuon (16am1);

3aganue 2
Bribepute BepHbIe yTBEPKICHUS.
1. CkopocTtb JBUKEHUS 3eMiu 1o opOuTe OoJIbllIe, YeM CKOpPOCTh MepKypusi.
Konpna ects ToNbKO y 1BYX miaHeT COJTHEYHON CHCTEMBI.
I'msans va Comuiie rma3zom, Mbl BUANM ero ¢hoTtocdepy.
CepebpucTblie o6s1aka sSBISIOTCS CaMbIMHM BHICOKUMH 00JIakaMH B 3eMHOM aTMocdepe.
Kaccuones — skBaropuanbHOE CO3BE3IUE.
JIyna — caMblil KpynHblii ciyTHUK B COJIHEYHOH cucTEME.
OmnuTep — camas Gombias riaHera COJTHEUHOW CHCTEMBI.
Cupnyc — spue [lonspHoii 3Be3/bl.
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Omeem: Bepubie yrBepxaeHUs Ne 3, 4, 7, 8.
Kpumepuu oyenueanusn:

3a Ka)xJ10€ BEpHOE yTBEPKICHUE MO 2 HaJl1a, 3a KaXKJ10€ HEBEpHOE — MHHYC 2 DaJiia.
CymmapHas oyenka ne modicem 6vimv meHvuue 0.

Maxcumym 3a 3a0anue — 8 6aJJI0B.
3aganue 3

JIBa KOCMHYECKHUX ammapara OyAymero CTapTyroT ¢ 3eMJIH CO CKOPOCTSIMUA OTHOCHUTEIILHO
Connua 1000 km/c u 10000 xkm/c cooTBeTcTBeHHO. [lepBbIii 1eTUT ¢ sk3o1anere [Ipokcuma
IenraBpa b (paccrosiaue g0 Heé 40000 MITAp. KM), @ BTOPOH — K TUIAHETHOW CHCTEME BOKPYT
3Be3bl TRAPPIST-1 (paccrostaue 39,50 cBetoBbIX J1eT). [lo mpunéry ob6a xopabist cpasy xe
OTIIPABSIT HEKOTOPBIE JAHHBIC Ha 3EMITIO C TOMOIIBIO PATUOCBS3H. JJaHHBIe OT KaKOTo KOpaois
MIPUAYT paHbllle U Ha cKoJbko? OTBET npecTaBbTe B rojiax. Bpemenem nosiéra BHyTpu
MJIAHETHBIX CHCTEM U OTHOCHUTEIIbHBIM JBIKEHUEM 3BE3] TpeHeOpedh. CKOPOCTh CBETa paBHA
300000 xm/c.

Pewenue:
Hatiném Bpems nonéra 1o KaxaoH 3BC3IbL.

1) Ipoxcuma Lentaepa b
r
T= o= 410 cex = 1270 et

2} 3epezga TRAPPIST-1
PaccrosHie mo 38e30p1 + = 39,5 X 365,25 X 24 % 3600 X 300000 = 3,74 - 10 kM
Bpema t = 5 = 1185 net

300000 wm/c

TO e BPEMS MOKHO HAWTH ropa B 7= 395 %
(370 Ke Bpe OKHO 0paso npoLe , 10000 7ne/c

= 1185 neT)

‘.‘!‘F'-ITEM, HTO TAHHEIC, OTIIPABICHHEIC C AllllapaToR, 6}-’,[[}7'1' JICTCTE 0 ITOIYHATCIIA

Ha 3emIie pazHoe BpeMd.
1000

t; = 1270+ 1270 % 200000 — 1274,2 roga, roe BTOpoe cllaraeMoe — BpeMs,

KOTOPOE 3aTPATHT CBET, 4T0OBI mMpeomoieTh paccTosuHe oT Ilpoxcumsr Llentaspa
0 C{]JIHI_IE. {T.E‘ pPacCTOAHHE A0 3BE34bl B CBETOBBIX I'OOAX, KOTOPOS MOMKHO HaliTh
OTHENEHO, JIHOO0 MOMHHTE €10 U3 NMPOYHTAHHEIX KHHI )

t, = 1185+ 39.5 = 1224,5 roaa

3) Pazuuna speMeHH OyIeT paBHa
At =1274,2 —1224,5 = 50 ner.

Oteet: JlaHHBIe OT BTOpOro Kopadns npHayT OplcTpee IpHMepHO Ha 50 Jet.
Kpumepuu oueHuesanun 06pamume 6HUMAHUe, ons PA3HBIX KlaCCO8 Kpumepuu omiudaronics,
KaK U yCioeus 3moti 3a0ayiL).

OCHOBHOC, YTO JOJIXKHO OBITH MIOKA3aHO B peIICHUN JIaHHOM 3aaavu, 5TO YMCHUC pa6OTaTB C
PacCTOAHUAMU, 3aJaHHBIMU pPa3HbIMHA CHOCO6aMI/I, YMCHHEC IICPEBOJAUTH U3 OJHUX CAUHUILL



U3MEPEHUH B IPyTrUe, IOHUMAaHUE KOHEUHOCTH CKOPOCTH PACIIPOCTPAHEHUS CUTHAJIA U YUET
9TOTO B PEIICHUM.

3a BBIYMCIIEHUE BPEMEHHU MOJETA 10 KaXK0U U3 3BE37 (J1F00BIM cIOCOOOM, HO OTBET JIOJDKEH
COBIIACTh C HpI/IBCIIéHHBIM BBIIIC C y‘{éTOM BO3MOXHOT'O OKPYIJICHHA HA PA3HBIX JTallax —
JOTTyCKaeTCsl OTJIMYME BO BpeMeHu npuiiéra kopaomneit =10 net) mo 3 6asia. [Ipu nHanuuun
apu(METHYECKON OMMOKH OIICHKA CHUzKaeTcs: Ha 1 6asu.

3a y4€T BpEMEHH PACIPOCTPAHEHUs CUTHAJIA OT 3BE3/bl 10 3€MJIU SIBHO WJIM KOCBEHHO, T.€. 03
yKa3aHus, IOYEeMY MOSBUJIOCH JOTIOJIHUTENbHOE ciaraeMoe, + 1 0as (BbIcTaBiseTCs U IIpU
HaJIMYUU apuPMEeTHUYECKON OMMOKY B MPeIbIAyIIEN U B 3TOM YaCTU PEUICHUs], T.€. TYT BaKHO
MTOHUMAaHUs caMoTo ()aKTa, YTO 3TO BpeMs Ha/I0 YUECTb).

3a BBIYUCIIEHHE PA3HOCTU BPEMEH U1 000X CiIydaeB U (pOpPMYIHPOBKY OTBETa B rofax + 1
0aJu1 (CTaBUTCS TOJIBKO MPU OTCYTCTBUM ONITMOOK HA MPEIBIAYIINX dTanax.

Maxcumym 3a 3a0anue — 8 6aNI0B.
3ananmue 4

B3anmuoe nonoxenue Mapca, 3emnu u CoJiHia B
HEKOTOPBIi MOMEHT BPEMEHU MOKa3aHO Ha PUCYHKE.
Jlyna npu 3TOM Habuno1aeTcsi B coequHeHnu ¢ Mapcom.
Kaxosa (aza JIyasr B 3ToT MOMeHT? OTBET OOBSCHHTE.
Crnenaiite pucyHok JIyHbI B 3T0# (haze (HEOCBEIICHHYIO
ComnnieM yacTh JIyHBI HaIO 3aIITPUXOBATH)

Omeem

[Ipu onuceiBacMoMm noJioskeHnu JIyHbl OyeT
HAOJIF0IaThCS TOCIIEAHSS YeTBEPTH (4 DaJLIa).
[IpaBunbHbii pucyHok Jlynsl — 2 6asia. [IpaBunsHoe
00BsACHEeHME — 2 0aJLia.

OTBeT «1epBas 4eTBEPTh» OlicHUBaeTCs B 1 0aJuI.
OTBeT «4eTBEPTh» OIICHUBAETCSA B 2 OaJLia.

OtBert «Oyner ocBelieHa JieBasi ctopona JIyHsl» onienuBaercs B 1 6a.
Maxcumym 3a 3a0anue — 8 d6ana.

O6mue PEeKOMEHAANUH WICHAM KIOPHA 10 OLICHUBAHUIO pa60T Y4YaCTHUKOB OJTUMIIMAABI

1. Xropu onumnuazpl OLEHUBAET 3allMCH, MPUBEAECHHBIE TOJBKO B YMCTOBHKE. UEpHOBUKU He
IIPOBEPSIIOTCA.

2.He nomyckaeTcsi cCHATHE OallIOB 3a IJIOXOHW MOYEpK», 3a PEHICHHE 3a/a4d HepalMoOHAIbHBIM
crocoOoM, He B 00111eM BH/IE, WIIH CIOCOO0M, HE COBMAIAIOIINM C TIPEIOKEHHBIM METOIMYECKOU
KOMHUCCHUEN.

3.IIpaBunbHBIN OTBET, NPUBEACHHBIH 0€3 OCHOBaHMS WM MOJYYEHHBIH W3 HENpaBHIBHBIX
paccyXA€HUM, HE YUUTHIBAETCS.

4.Penienne KaxJI01 3aa4K OLICHUBACTCS LENbIM YMCIOM 6atoB. OT HyJIs 10 MAaKCUMAJIBHOTO 32
3a/laHue.



