Bceepoccuiickasi 0JIMMIHAAA IIKOJbHUKOB 110 ACTPOHOMUH
2018-2019 yu.r.
I xoaLHBIA dTAN

5-6 kaaccnl Pernenus

1. «ConmHeuHasi akTUBHOCTBY» — KOMILJIEKC HECTallMOHAPHBIX 0Opa3oBanuii B atmochepe ConHna: narHa,
daxebl, IPOTYOEpaHIIbl, BCIBIIIKH (3 Kaxcooe 6epHO yKazanHoe obpaszosanue no 2 6aiia).

2. B omauuue oT CIOKOWHOTO JABMKEHUS niaHem, Komemsl BEAYT ce0st Kak ofepkumMbie. OHU ABHKYTCS
110 opOuTaM ¢ OemeHON CKOPOCThIO (2 6anna). B omauuue 0T 4€TKO OYEPUECHHBIX NAAHEm

KoMema BBITJSITAT KaK TYMaHHOE CBETSAIIEeCs MSATHBIIIKO, KOTOPOE HA3bIBAIOT roJoBoi (2 6arna). Kak
U nianemul, Komemul 1BUXKyTCst BOKpYr Connua. Ho B omauuuu ot 1uiaHeTHBIX OPOUT TpaeKTOpUU
JIBMDKCHUST KoMem OOBIYHO CHIIBHO BBITSIHYTBIC (2 6auna). T1o pasmepam, popmMe U BUIY TPACKTOPUI
KOMETBI 3HAYUTEIBHO OMauyaromcs OT niaHem M X CIyTHUKOB. KOMeThI Majibl TOIBKO 10 Macce (2
6anna). «XBOCT» KPYIMHONU KOMETHI IO 00bemMy mpeBocxoauT COoHIlE, B TO BpeMs KaK Macca MOXKET
COCTaBIIATh JIUIIb HECKOJIBKO THICSY TOHH.

3. Ha cpennux mmpotax (y Hac) bonbmas Measenuna, Manas Mensenuna u Kaccuornest BUIHBI Ha HeOe
HaJl TOPU30HTOM Ha MPOTsLKEHUU Beero rofa (/ 6anr). IlosToMy ¢ OTBICKaHMSI STUX CO3BE3AUN HAUHEM
OIMCaHUE BUJa 3BE3/IHOTO Heba ceroiHs BeuepoM (ckakeM, B 9-10 yacoB Beuepa) mpu yCIOBUHU XOPOIIEH
norosibl. OTHUMU U3 IEPBBIX HA OCEHHEM BeuepHeM HeOe MOsIBIIAIOTCS sipkue 3Be3/bl Bera, Jleneo,
Anbtaup (no I 6anny), oOpasyromnye 601bIIONH TPEYTOAbHUK (3TO JIETHUH TPEYroJbHHUK; OH BHJIEH Ha
HeOe 1 oceHbio). Oxoio Beru - camoii 00JIbI1I0# 3BE3/1bI CEBEPHOTO HEOA — YETHIPE 3BE3/1bI CO3BE3 M
Jlupsr (I 6anr) 0Opa3yroT MaieHbKHi Tapaiienorpamm. Haunbosee sipkue 3Be3b1 co3sesaus Jleoems (1
Oan) pacto0kKeHbl B BUJE KPecTa, B OJHOM U3 BepIIUH KoToporo Haxoautcs [lene6. Ocenb — yno0HOe
BpeMs Juts Habmonenust co3Besnuii [leraca u Auapomenst (no 1 6anny). OTbICKaTh UX Ha HEOE TOMOXKET
co3pe3aue Kaccuoneun. Spxue 3Be3an! [leraca (/ 6ann) pacnioiokKeHbl B BUJE KOBIIA, 3HAYUTEIBHO
npeBocxojsiiero cemussesane bonpioit Measenunsl. Kaapar [leraca coctaBien TpeMs 3Be31aMu
STOTO CO3BE3AMS U 3BE€3701 00 AHIPOMEIBI.

4. 38 net; 14928 ner.

Pemenue:

a) 1O PKBATOPY 3EeMJIH:

s=2nR = aD = 3,14-12800 (xm).

v = s/t =3,14-12800/4 (xm/rozx).

6) ot 3emuu 10 JlyHbI:

tn =51 /v=384000-4/3,14-12800 ~ 38 ner

B) ot 3emiu 10 ComHIa:

tc =5Sc /v =150000000-4/3,14-12800 ~ 14928 ner

(3a seproe svinoanenue smana (a) — 2 6anna, smanos (6, 8) — no 3 banna).
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I xoaLHBIA dTAN

Pemenus

7-8 Ki1acenl

1. «DxmunTuka — 60bII0M KpYyr HEOeCHOM chephl, BI0oIb KoTopoi aBmwxketcs ConHie (boabuion — 2
banna, kpye — 2 banna, nebecroii cipepwl (neba) — 2 b6anna, osudxcemces Connye — 2 6aina).

2. Opwuon, Amepuira, Mukpockor, Manslii JIeB (3a kaowcoviii éepruiii omeem no 2 ouka).

3. SIpue 3Be371a BOCHMO 3BE€3THON BEJIIMYMHBI, T. K. C BO3pAaCTaHUEM 3BE3/IHOM BEITMUUHBI IPKOCTh
yOBbIBAET, C yMEHbILIEHUEM (BILIOTH JI0 OTPULIATEIBHOIO 3HAYEHUS) — BO3pACTaET (3a sepubiii omeem — 4
banna, 3a 6eproe nosicnenue — 4 banna).

4. «ITagaromas 3Be371a» — SIBJICHHE METEOPa, BOZHUKAIOIIEE MIPH MoJIeTe HEOOBIIOTO Tea ¢
KOCMHYECKOH CKOPOCTBIO B aTMO-chepe 3eMilH, a «XBOCTaTas 3Be3/1a» — sipKasi kKoMeTa (CBETHIIO, OYCHb
MEJIJICHHO MepeMeIIatoleecs Mo 3Be3THOMY HeOy M0 CHIIBHO BBITSIHYTOH opOuTe Bokpyr CouHna (3a

Kascooe 6epHoe nosicHenue — no 4 6anna).



Bcepoccuiickasi 0iMMIIHAAA IIKOJILHUKOB 10 aCTPOHOMUM
2018-2019 yu.r.
I xoaLHBIN dTAaN

Penrenust

9 kjacc

1. Ha cpennux mupotax (y Hac) boneimas Mensenuna, Manas Measenuna u Kaccuonest BugHbI Ha HeOe
HaJl TOPU30HTOM Ha MPOTsLKEHUHU Beero roaa (/ 6anr). IlosToMy ¢ OTBICKaHMSI STUX CO3BE3AUN HAUHEM
OTHCaHKE BUJA 3BE3IHOTO Heba ceroiHs BeuepoM (CkaxeM, B 9-10 yacoB Beyepa) mpu yCIOBUU XOPOIIEH
norosbl. OTHUMU U3 IIEPBBIX HA OCEHHEM BeUepHEM HeOe MOSBIISIIOTCS sipkue 3Be3/1bl Bera, /leneo,
Anwtaup (no 1 b6anny), oOpazyroiire 60JIbIION TPEYrodbHUK (3TO JIETHUN TPEYTrOJIIbHUK; OH BUJICH Ha
HeOe 1 oceHbro). Okoio Beru - camoli 00O 3BE3/IbI CEBEPHOTO HE0a — YETHIPE 3BE3/IbI CO3BE3 NS
JIupst (1 6anr) 0Opa3yroT MasleHbKHIA TTapauteiorpamm. Haunbosee spkue 3Be3 sl cozBesaus Jlebes (1
Oann) pacnooKeHbl B BUJE KPecTa, B OJJHOM U3 BepIIHH KoToporo Haxoautcs Jlened. Ocenpb — yno0HOe
Bpems s HabOmroaeHus co3pe3amii [leraca u Auapomenst (no 1 6anny). OThICKAaTh X HA HEOE TOMOXKET
co3Besnue Kaccuoneu. Spkue 3Be3anl leraca (/ 6ann) pacnonoxkeHbl B BUIE KOBIIA, 3HAYUTEIHHO
npesocxosero cemusBesaue bonpmoin Menseauubl. KBagpat Ileraca cocrapiieH Tpems 3Be31amu

9TOTO CO3BE3AMS U 3BE€370U 00 AHIPOMEIBI.
1. 2. cuna nputsokenns UC3, ¢ _ V'm F-G mM 3 Gamna
R+H (R+H)?

g™ v'm 2 Gama
(R+H)* R+H

H
R

orcrofa nepuog T= o

) = 7200 cek = 2 gaca 3 Oama

B(1+
g

3. OpuoH, Amepunia, Mukpockon, Manslit JIeB (3a kasicovitl 6eprbiii omgeem no 2 ouka).

4. . ConmHeuHbIH BeTep - 3TO MOTOKU Pa3pekeHHOro ra3a U IU1a3Mbl, HcTekaronme u3 armocgeps CoiHIla
BO BCEX HAIpPAaBJICHUAX. Ero MPUYMHON CIIYyKUT CHUIIBHBIN Pa3orpeB HWKHUX CJIOEB COJHEYHON KOPOHBI
NOTOKAMHU 3JIEKTPOMATrHUTHON M aKyCTHYECKOW 3HEPIHH, MOCTYNAOIMMHU U3 IJIOTHBIX HMKHUX CJIOEB
atmocdepsl Conania. B okpectHOCTH 3eMiiid CKOPOCTH CoTHEYHOTO BeTpa okojio 400 km/c. CTamkuBasich ¢
MarHuTochepamMu M arMocepamu IJIaHET, COJHEYHbIM BeTep MCKakaeT UX (OpMY, BBI3BIBACT B HHUX
XUMUYECKHE PEAKIMU, HOHU3AIMIO ra3a u ero cedeHue. ConaHeuHbll BeTep BblAyBaeT BOKpyr ConHia
KaBEepHY, CBOOOJHYIO OT MeX3Be3JHOW IuIa3Mbl (renuocdepy), KoTopas MpOCTUpAETCss 3a OpOUTYy
[InmyToHa; ee rpaHnIia MOKa TOYHO HE YCTAaHOBJICHA.

3a noHbBIN OTBET JaeTcs 8 6aJoB.
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Penrenust

10 -11 kaaccnl

1. ITycte Touka O - nenTp 3eminn, K - kocMoHaBT u I - ropuzont. O603HaunM anuHbI 0Tpe3koB: Ol uepes
R u KI" uwepe3 D. Torma anuna otpeska KO Oyner paBHa R + h, rme h = 400 xm - BpicOTa OpOHTEHI.
Paccrosinue 1o ropu3oHTa onpeaeuM u3 npsmoyroisHoro TpeyronbHuka I'OK mo teopeme Iudaropa: (R
+h)? = D? + R?, otkyna D> =2 R h + h? =2 R h (1 + h/2R). [Tockombky h<< R, BTOpoe crnaraemoe B 3Toii
dbopMysie MHOTO MEHbIIIE NEPBOr0, MO3TOMY MM MOXHO INpeHeOpeub. B pesynbrare momydaem dopmyiny

JUIS pacCTOSTHUS 70 TOPU30HTA IpH BbIcOTe HabOmomatens h << R: D = +/ 2Rh . [Tockonbky D << R,
TUIONIA/Ib TOBEPXHOCTH 3€MIIU, JOCTYIHYIO B3Iy KOCMOHABTa MOYKHO BBIYMCIIUTH KaK IUIOIIAb Kpyra: S
= 1 D?, mockonbKy MOJHAS TIIONIAbh TTOBEPXHOCTH 3eMIIN BBIYMCISETCS Kak miomans mapa: S = 4 1 R2,
OtHomenue 3TuX miomanaei cocrapiset s/S =h/2R = 0,03 (t.e. 3%).

[TpaBuiibHOE penieHne olleHuBaeTcs § OamiaMu.

2. Kazanoce Obl, OJ1 AEHCTBUEM CONPOTUBIICHUS BO3AyXa CKOPOCThH ammapara JOJDKHA yMEHBIIAThCS,
KaK 3TO MPOUCXOJIUT, HAIpuMmep, C JIOObIM aBTOMOOMIJIEM, KOTOpBIM KaTtutTcs mno uHepuuu. Ho y
CIYTHHKA, B OTJIMYME OT aBTOMOOWIIS, HET TBEPAOW OmOpHl. Tepsis PHEPruio 3a CUeT COMPOTHBIICHHUS
BO3/1yXa, OH HE MOXKET COXPAaHHUTh BHICOTY IOJE€Ta U HaYyMHAeT Npuoamkarees K 3emie. Ilpu stom 3a
CYET €€ MPUTSKEHUSI OH PA3TOHSIETCS M YBEIIMYUBAET CBOIO CKOPOCT.

3. SIpue 3Be3712 BOCHMOM 3BE3THON BEIMYHHEI, T. K. C BO3pACTaHUEM 3BE3/IHOM BEITMUUHBI IPKOCTh
yOBbIBaeT, C yMEHbILIEHUEM (BILIOTH JI0 OTPULIATEIHHOIO 3HAYEHUS) — BO3pAcTaeT (3a eepubiii omeem — 4
banna, 3a eeproe noscrenue — 4 6anna).

4.. KuHernueckasl 3HEprusi CHaps/ia 3aBUCUT TOJIBKO OT SHEPIUHU 3apsijia U COOTHOIIEHHS] Macc

nymku (M) u cHapsna (m). Ecnin Macca mymiky Benwka, TO CHapsJl YHOCUT € COOOH BCIO SHEPTHUIO
BeicTpena (E):

MV +mv = 0 - 3aKOH COXpaHEHUs UMITyJIbca 2 Oaiia

1 1

“MVZ+=mV?i=E - 3aKOH coXpaHeHusI SHeprun 2 Oamia

otkyma V2=2E/(M+m), mosToMy CKOpOCTh BBIIETa CHApsJa HE 3aBUCHT OT TOTO, HA KaKOM
HEOECHOM Telle MPOU3BEAEH BHICTpEd. A BOT JaJbHOCTh €ro mojiera - 3aBUCHUT. IlycTh o - yron

L_2V205in acosa
Y

HaKJIOHA CTBOJIa IIYIIKH K TOPHU30HTY. TOF}Ia JaJIbHOCTH I10JICTAa

Oaa

Kak BuaumMm, nmpu OJMHAKOBBIX 0L M V JAJIBHOCTH T0JeTa 00paTHO MPOIMOPIHMOHAIBHA 3HAYEHUIO g.
Hanpumep, nHa JlyHe Ta ke mymika BBICTpEIUT B 6 pa3 panplie, yeM Ha 3emiie (a ¢ y4eTom
COINPOTHBIIEHUS BO3/yXa - elle Janublie!)



