Bcepoccuiickas onuMnuaaa MKOJILHUKOB 110 acTpoHoMuu 20162017 yu. r.
MynununansHbii 3Tamn. 10 kinacce

OTBETHI M KPUTEPUHU OLICHUBAHUS

3aganue 1

Ha dotorpadusix npeacraBieHbl pa3iudyHble HEOECHBbIC SBICHUS. YKaXUTE, YTO 3a
ABJICHHE W300paKEHO Ha KaXJIOM CHUMKE, MMes B BHJYy, YTO H300paKeHUs HE
nepeBEPHYThIE, a HAOIIOJEHUS MPOBOIWINCH U3 cpeaHux mupor CeBepHOro
noyymapus 3eMiu.
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Omeemut
OOpamaeM BHHMaHHE, YTO B BONPOCE CIPAIIUBACTCS O TOM, KaKOe SIBJICHHUE
n3o0paxeHo Ha kapTuHke (a He oO0bekT!). Mcxons w3 3TOro M MPOU3BOJUTCS

OILICHUBAHUE.

1) mereop (1 6a1; «METCOPUT» WU «OOTU HE 3aCUNTHIBAIOTCSA);

2) METCOpHBIN JOXIb (IPYTroi BapHaHT — «KMETEOPHBIN TOTOK») (1 6amI);

3) mnokpeitie Mapca JlyHoll (Ipyroii BapuaHT — «IOKpBITHE IUIaHEThl JIyHOID))
(1 6amn);

4) 3axoxa Connua (1 6am);

5) nokpsiTre 3B€3/bl JIyHOU (BO3MOMXKEH KPATKUW BapHaHT «HOKpbITHE) (1 0asL1);

6)
7)

8)
9)

3axon JlyHpl (BO3MOXKEH BapHWaHT OTBETA «HEOMEHHS» — IEPBOE IOSBICHHUE
Mozooi JIynsl Ha HeOe nociie HoBoayHus) (1 0aswI);

KOJIBIIE0Opa3HOe COTHEYHOE 3aTMEHUE (BO3ZMOXKEH KPATKHil BAPUAHT «COJTHEYHOE
3aTMeHHue») (1 6am1);

nyHHoe 3aTMeHue (1 6asmn);

OTKpBITHE 3Be3/1bI JIyHOU (BO3MOXKEH BapUaHT «KOHEI MOKPBITUs») (1 6aJw1);

10) ITIOJIHOC COJIHCYUHOC 3aTMCHUC (BOSMO}KCH BApHAHT «COJIHCYHOC 3aTM€HI/IG>))

(1 6am);

11) mpoxoxxaenne Benepsl mo aucky ConHua (BO3MOXEH BapUaHT «IIPOXOXKJICHUE

Mepkypus no aucky CosHIIa» WIM «IIPOXO0KICHUE TUIaHeThl Mo AUcKy CoJIHIa»)
(1 6am);

12) nenenbusiii cBeT JIynsl (1 0aJwI).

HpuMeltaHue: BCC NOIMYCTUMBIC BAPHUAHTBI OTBCTOB HAIIMCAHBI B CKOOKax.

Maxkcumym 3a 3a0anue — 12 6annoe.

3aganue 2

Ha pucynkax npezacraBienbsl pUrypbl HeCKOJIbKUX co3Be3auid. [loa kaxnoit ¢purypoit
yKa3zaH e€ HoMep. YKaXUTe B OTBETE HA3BAHME KaK10T0 CO3BE3uUsl (BBIMUILUTE Maphl
«HOMED PUCYHKA — HA3BAHUE HA PYCCKOM SI3BIKEN).

\S)
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Omeemul

1) Jle6enn (1 6aswn);

2) Opuon (1 6am0);

3) I'epkynec (1 6an);

4) bonpmas Menseauna (1 6asmn);
5) Kaccuornes (1 6an);

6) Jles (1 6amnn);

7) Jlupa (1 6amn);

8) Lledeii (1 6amn);

9) Opén (1 6aswn).

Maxcumym 3a 3a0anue — 9 6annoe.

3aganue 3

Hapucyiite BepHyl0 NOCIEIOBAaTENbHOCT CMEHBI JYyHHBIX (a3 (JOCTATOYHO
HApHCOBaTh OCHOBHBIE (Da3pl) mpu HaOmoneHuu U3 cpenHux mupoT CeBepHOro
nonymapusa 3emud. [loanuminre Mx Ha3BaHUs. PUCYHOK HayHUTE C MOJHOJYHMS,
He ocBelEHHbIe ColtHIeM YacTu JIyHBI 3aIITPUXOBBIBANTE.

Omeem
OnuH 13 BO3MOXKHBIX BAPUAHTOB PUCYHKA (2 0aJliia 32 BepHbI BAPUAHT):




Bcepoccuiickas onuMnuaaa MKOJILHUKOB 110 acTpoHoMuu 20162017 yu. r.
MynununansHbii 3Tamn. 10 kinacce

OcHOBHbIMH  (pa3aMH  OOBIYHO CYMTAIOT TMOJIHOJIYHHUE, IOCIEIHION YETBEPTD,
HOBOJIYHHE, MEPBYIO 4eTBepTh (3 Gasia). 3xeck nepeuucieHsl ¢aszbl JIyHbl B TOM
NOpAJIKE, B KOTOPOM OHU IIPUBEACHBI HA PUCYHKE.

IIpu orcyrctBum omHol w3 ¢a3 Ha pucyHke cHuMaercsi 1 O0amia. 3a ommboyHoe
yKkazaHue Ha3BaHus (a3pl cHuMaercss 1 0asu. OreHka 3a 3aj7ayy HE MOXET OBbITh
OTpHUILIATEIILHOM.

IIpu omeHwMBaHMM pUCYHKA HAI0 OOpaliaTh BHUMaHHWE HA TO, YTOOBI TEPMHUHATOP
(rpaHMIIa CBETJIO/TEMHO Ha TOBEPXHOCTH JIyHBI) mpoxoams depe3 momtoca JIyHBI
(T. €. HEIOMYCTUMO prcoBaHHUE (a3bl, KaK «OTKYyIICHHOE 10710K0»). Eciu 3T0 He Tak
B OTBETE, OIICHKA CHHsKaeTcsa Ha 1 0aJi.

Ilpumeuanue: B pEUICHUU TPUBEIEH MHHUMAJIbHBIA BapuaHT puUCyHKa. He
o0s3aTelbHO B KOHIE emé€ pa3 pucoBaTh JlyHy B mnosHOnyHuu. Jlomyctumo
U300paKeHHE MTPOMEKYTOUHBIX (a3:

€ ( RE X

Maxcumym 3a 3a0anue — 5 6annoe.

3aganue 4

Mapc, HaxoasmMiics B BOCTOUHOM KBajaparype, v JlyHa HaOnr0Aa0Tcs B COEIMHEHUU.
KakoBa ¢aza Jlynel B 3170T MOMeHT? OTBET OOBSACHUTE, NPUBEIUTE PUCYHOK, HA
KOTOPOM M300pa3uTe OMMCHIBAEMYIO CUTYALHIO.

Omeem

Ha pucyHke mnoka3aHbl IOJOKEHHS BCEX Te€J, YYACTBYIOIIUX B OIKMChIBAEMOM
cuTyanuu (TakoW PUCYHOK JIOJDKEH OBITh MpUBEAEH B padote: 3 6amia). [Ipu takom
nosioxkeHuu JIyHel otHOcUTENbHO 3eMau U ConHia OyeT HaOMIoAaThCs MOCIIETHSS
4eTBEPTH (2 OaslIa).
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Ilpumeuarue: pUCyHOK MOXKET OBITh HECKOJIbKO WHBIM (HAampuMep, BU B3aUMHOTO
PacIoIoKEeHUsI CBETUJI HA HeOe 1 HaOJIrogaTeNsl Ha MOBEPXHOCTH 3€MIIH ), TJIaBHOE,
9TOOBI B3aWMMHOE TOJIOKEHHUE TeJl ObLIO YKa3aHO BEPHO W OBLIO IMOHSATHO, MOYEMY
Jlyna Oymetr IMEHHO B TOH (pa3e, 4To IpHBEACHA B OTBETE.

Maxcumym 3a 3a0anue — 5 6annoe.

3aganue 5

C kakoil cpefHeil CKOPOCTBIO JBMIKETCS T'paHUIla JACHB/HOYbL MO MOBEpXHOCTU JIyHBI
(R =1738 km) B paiione e€ sxkBaropa? OTBET BbIpA3UTE B KM/4 U OKPYTJIUTE JIO IIEJIOTO.
Jljis cripaBKy: CUHOAWYECKH Tiepuo]i oopatenus JIyHsl (mepuoji cMeHbl JIyHHBIX (ha3)
OpUMEPHO paBeH 29,5 CyTOK, cuAepUYecKud mepuoji oOpaiieHus (Iepuoji 0CEBOro
BpateHus JlyHnsl) npumepHo paBeH 27,3 CyTOK.

Omeem

Jnuna skBatopa Jlynsl L =2nR =2 x 1738 x3,14=10920,2 kM (1 6ann). [us
pelieHus 3ajJadyd HeOoOXOJMMO HCIOJIb30BaTh BEJIMYMHY CUHOJAMYECKOIrO MEpHoja
oOparieHus, T.K. 3a JIBH)KEHHUE TPAHULIbI JIEHb/HOYb IO MOBEPXHOCTU JIyHBI OTBEUaeT
HE TOJbKO BpamieHue JIyHbI BOKpYr cBoeil ocu, HO u mnonoxeHue CoiHia
OTHOCUTEIbHO JIyHBI, KOTOPOE MEHSETCSl BCIEICTBHE JABUKEHHUS 3E€MJIM IO CBOEH
opbute. [lepuon cmensl nyHHbix ¢a3z P =295 cyr. =708 u (2 6amia — ecnu HET
OOBSICHEHHUSI, TIOYEMY HCIIOIb30BaH MMEHHO ATOT mepuon; 4 Gajia — eciiu ecThb
BepHOE OOBSCHEHME; 32 MCIOJb30BaHUE CUEpUUecKoro nepuoaa 1 6asi). 3Hayur,
ckopocth Oymer V =L/P=100920,2/708 km/a=15 xm/a (1 ©6ania; stor Oamn
CTaBUTCS 3a BBIUYMCIECHUE CKOPOCTH, B TOM YHCJIC W MPHU HCIOIH30BAHUH 3HAUYCHUS
27,3 — otBeT mipu 3TOM OyaeT 16,7 km/q).

Ipumeuanue: perieHNEe MOKET OBITH CIIETAHO «B OJIHY CTPOKY». OIleHKa ITPH 3TOM HE
CHUXaeTcs. 3a OTBEeT Oe3 pemeHus oreHka 1 6as.

Maxcumym 3a 3a0anue — 6 6annos.

3axanue 6

Ectb mu Ha 3emie Takue PETHOHBL (CCJII/I Ja, TO A€ OHH H&XOIUITCH), rac B HCKOTOpLIﬁ
MOMCHT BPCMCHHU BCC 30INAKAJIbHBIC CO3BC3IUA HAXOAATCA HA T OpI/IBOHTG?

Omeem

Kak w3BecTHO, 30MaKaJbHBIMH HA3bIBAIOTCS CO3BE3/MsI, MO KOTOPHIM IMPOXOIUT
ComHIle, T. €. KOTOpPBIE MepeceKaeT IKIUINTHKA. 3HAYNUT, HY)KHO OIPEACIUTh, TIe H
KOT'/Ia SKJIMIITHKA COBIIAJACT C TOPU30HTOM. B 3TOT MOMEHT OyayT COBMaaaTh HE
TOJIBKO TUIOCKOCTH TOPU30HTA M SKJIMIITHKHU, HO M TIOJIOCA SKJIHMITHKU C 3CHUTOM M
HaaupoM. T. €. B 3TOT MOMEHT OJIMH M3 TIOJIFOCOB KIIUIITUKH MPOXOIUT Yepe3 3CHUT.
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KoopauHaTel ceBEpHOTO MOJI0OCA SKITUTITUKH
(CM. PUCYHOK):
6p =90° — £ = 66,5°
a, = 18"
U I0KHOTO, T. K. OH B IIPOTHUBOIOJIOXKHOM
TOYKE:

5, = —(90° — &) = —66,5°
a, = 6"

Touka co ckioHeHueM =+66,5° KyJIbMHHU-
pyeT B 3€HHTE€ Ha MOJSPHOM Kpyre
(Cesepuom wim OxxaoM): h = 90 — ¢ + 6.
KoneuHo, BO3MOXHBI  OTKJIOHEHHS  OT
NOJISIPHOTO Kpyra Ha HECKOJIIBKO TIpagycoB, T. K. CO3BE3HMS — JIOCTaTOYHO
IPOTSKEHHBIE OOBEKTHI.

Ouenka 3a 3amauy (MOJIHOE pelieHue — 6 0aJI0B) CKIIABIBACTCS U3 MPABHIBHOTO
OO0BsICHEHHs yCIOBUS (KyJIbMUHALMS TOJIIOCA SKJIUITUKA B 3€HUTE WJIHM, HAIpUMED,
OJIHOBPEMEHHAsI BEPXHSISI U HUKHSAS KyJIbMHUHALMS JABYX MPOTUBOIOJIOXKHBIX TOUEK
SKJIMIITUKM Ha TOPU30HTE), IMPU KOTOPOM BO3MOKHA OIMCHIBAEMasi CHUTYalHs
(3 6ann1a), BEpHOTO OMpeeeHHs MUPOTH HaOIoeHus (2 0ajJia), yka3aHus Ha TO,
9To Takux oOmacteid Oynmer aBe — B CeBepHoMm u IOkHOM momymapusx 3emin
(1 6am).

IIpumeuanue: onpeneniarb KOOPAUHATHI IMOJIOCOB JKJIUITHUKU, KaK 3TO CHEIAHO
B PEIICHUH, HE 00s13aTEIHHO (MX MOXKHO 3HAaTh). JlOMyCTHUM ApYyTO# X0/ pelieHus.

Maxkcumym 3a 3a0anue — 6 6annoe.

3axanue 7

Jlromu 3amyctunu Ha HU3KY0 opOuty JlyHbl (Bbicota 50 kM) crtaniuio. C Kakum
MHTEpPBAJIOM BPEMEHH MbI OyJeM e€ BUIETh TO C OJHOTO Kpas JIyHHOTO AMCKa, TO
¢ apyroro? Macca JIymst M = 7,35 x 10 kr, pamuyc Jlymsl R = 1738 K,
rpaBUTALMOHHAs nocTosHHAs G = 6.67x 107 H x M / kr’.

Omeem

Huskass opOuta o03Hauaer, 4YTO BBICOTOM MOXKHO TMpPEeHEeOpeYb MO CPaBHEHUIO
¢ paauycom JIyHbl. A 3HauuT, anmapaTr OyJeT MOSBIATHCS PSJIOM C JIUMOOM JIBaK]IbI
3a mepuoja oOpamieHus BOKpyr JIyHbI, depe3 paBHBIC MPOMEXKYTKH BpPEMEHH, II0
MOJIOBUHE CBOET0 OpOUTaILHOTO nepuoja. [lepuosa myHHo# ctaHuuu OyJeT paBeH:

2mR,

T =
Vi
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Vn — KpyroBas CKOPOCTb CTAaHIIMM Ha OKOJIOJYHHOM opOute (T.e. nepsas
KOCMUYECKasi CKOPOCTh i JIyHbI).

GM,  |6.67" 10-11-7.35-102%2

V= = 1679.5 ~ 1680
1= "R, 1.738 - 106 M/
1 sapuanm
3Ha4uT,
- 2-3.1416-1.738 - 10° 6500 ¢ = 18
= 1680 = €= ot

n MCPHUO IMMOABJICHUA CTAHIUU PAIOM C JIMMOOM COCTaBUT IIOJIOBUHY Op6I/ITaJII>HOFO:

t = T/2 = 0,9 yaca.

2 sapuanm
MoxHO HEe cpa3y IOJCTaBIIATh YHCICHHBIC 3HAUCHHS B (POPMYJIBI, a MpeoOpa3oBaTh

UX, BBIPA3MB NEPUOJ OOpallleHUs Yepe3 CPEAHIOI IUIOTHOCTH JIyHbI (BenuynHa

IUIOTHOCTH HE JJaHa B YCIIOBHMHM, HO yYalllMHCsS MOXET €€ BBIYHMCIUTH WIH 3HATh —
3

npubmnkenHoe 3Hadenue 3300 kr/m’):

_ 2nR,  2mR, 4m?R3

v, GM, . GM,
R,
3-3,1416

N 6,67 -10-11-33-103 ~ 6540 ¢ = 1,8 yaca.

AT?R3

Gpn%ﬂRﬁ G

n IICPHUO ITOABJICHNA CTAaHIUU PAIOM C JIMMOOM COCTaBUT IIOJIOBUHY Op6I/ITaJ'II>HOFOI

t= T/2 = 0,9 yaca.

3 eapuanum
Mo>kHO pemiath 3a1a4dy, HCToab3ys 3-it 3akoH Kermiepa (B 00001mEHHOM BUJIE):

Ty M+m, a3

2 ~ p3

T“M,+m R;
(3aecr M — macca ComnHila, m — Macca CIyTHUKA, T,, m, U a, — epuo oOpaleHus
3emnu Bokpyr ColHila, Macca 3eMiId U paguyc OopOUTHl 3eMJIM COOTBETCTBEHHO).

Bo3moskHa 3anmuck 3TOro 3aKoHa AJis Ipyroro Habopa Tej, Hampumep ISl CUCTEMBI
3emus — Jlyna (Bmecto cuctembl ComnHie — 3emiist).
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[IpeneOperast MaibIMU MaccamMu MO CPABHEHUIO C OOJIBIIION, TTOTYUHM:
2 3
EM_a
2 ~ p3
T-M, R;
OTcrona uCKOMBIH Tiepro;] OyJeT paBeH:

3
T=T, Ea_g ~ 1,8 yaca.

n MCPHUOI IMMOABJICHUA CTAHIUU PAIOM C JIMMOOM COCTaBUT IIOJIOBUHY Op6I/ITaJII>HOFO:

t = T/z = 0,9 vyaca

Ouenueanue

JlonmycTUMBI U Apyrue crocoObl perieHus. Bece BapuaHThl peleHus 10JKHbI TPUBOIUTh
K OJIMHAKOBBIM OTBETaM (JIOMyCTUMbI HEKOTOPBIE OTKJIOHEHMS, CB3aHHBIE C TEM, UTO
B BapuaHTax 2 W 3, a TaKkKe B JAPYTrMX BapHaHTaX MOTYT HCIIOJb30BaTbCS HECKOJIBKO
OTJIMYAOUIUECS YHCIIOBBIE 3HAYCHMS).

Bapuanmur 1 u 2. Onpenenenue anuHbl opOuTHI criyTHHKa (2nR; =10 920 kM) —
1 6asu1; onpeneneHne opOUTATIBHON CKOPOCTH CITyTHUKA VI — 2 0aJuia; BIYUCICHNE
nepuosa oodpameHus — 1 0a1; HaXoKJIeHHE OTBeTa (JIeJIeHne OpOUTAIIBHOIO Mepruoaa
Ha 2) — 2 f6aJuia.

Bapuanm 3. 3anucek 3-ro 3akona Kerepa B yTouHEHHON (popme Al y4acTBYIOLIMX
B 337aue Tea — 2 Oajuia (eciid 3aKOH 3amucaH B OOUIEM BHUJE€ U Ha 3TOM pEILECHUE
3akaHuuBaercs — 1 6aur). KoppektHoe npenedpexeHne MajlbIMi MaccaMi (T. €. Maccoi
CIlyTHHKa IO CpaBHEHMIO ¢ Maccoil JlyHbl, Maccoil 3emyii IO CpPaBHEHHIO C MacCou
Comnnia, maccoit JIyHsl o cpaBHeHUI0 ¢ Maccoit 3emin) — 1 6asa (3TH Macchl MOTYT
ObITh cpa3y OmyulieHbl B Qopmyiie, O6aml 3a 3T0 BCE PAaBHO BBICTAaBIIETCA). 3aIUCh
BBIpOKEHUs JUIs Iepuoja coyTHHKa — 1 0ail, HaxoXIeHHe OTBeTa (JiesieHHe
OpOUTANBHOTO TEepHoa Ha 2) — 2 GaJia.

3a npeBbIIeHUEe TOYHOCTH B KOHEUHOM OTBETE (YUCIIO 3HAKOB IOCIIE 3alsITON OOJIbIIIe
NByX) cHuMaercs 1 6am.

Ilpumeuanue: MOXXKHO HE TIpeHEOpEraTh BHICOTOM OPOUTHI IO CPABHEHUIO C PATUYCOM
Jlynel (YMCIIEHHBIM OTBET NpPaKTHUUECKW He u3MeHuTcs). Pazpemaercs cpasy
BOCIIOJIb30BaThCs TOTOBOM (Gopmylion aiisg mepuojaa obpainenus (rmocieasis dhopma
3anucu (OpMyJibl B PEIICHUH B BapuaHTE 2) — OIIEHKA 3a 3TO HE CHUXKaeTcs (mpu
BEPHBIX BBIYHMCIICHUAX — 4 GaJlj1a 3a 3TOT dTal peuieHus).

Maxcumym 3a 3a0anue — 6 6annoe.
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3ananue 8

[Ipennoioxxum, yd€Hple CO3MAJIM HENOABUKHBINA bOJIBIION NOIAPHBINA TEJIECKOI IS
HAOJIIOICHUS] CYTOYHOI'O BpAILlEHUs 3BE3]] HEMOCPEACTBEHHO BOJIM3U TOJIOCA MUPA,
HaIpaBUB €ro TPyOy TOYHO HA CEBEPHBIN MONIOC MUpa. TOYHO B LIEHTpE MOJIsl 3pEHUS
oHu obHapyxuau Ouenb MHTepecHblt Bueranaktudueckuii Mcrounuk. [lone 3penus
3TOrO Teyeckona cocrabisieT 10 yriioBbIx MHHYT. Uepe3 CKOJBKO JIET y4EHBIE HE
cMOTyT 60JbIIIe HA0MI0aTh ATOT ICTOYHHMK ¢ TOMOIIBIO ATOTO TeiecKomna?

Omeem

[Tomroc Mupa Bpamaercss BOKPYT IMOJIOCA JKIUNTHKA C TEPUOAOM TMPUMEPHO
Tp=26000 ner (1 ©Oama). YIiIOBOE€ pacCTOSTHUE MEXKAY OTUMU MOJKOCAMU
(2 6anaa) — He yTo MHOE, Kak € = 23,5° (T.e. 90° — yron HakjJOHA OCU BpallleHUS
3eMIIH K IJIOCKOCTH SKJIMITHUKH). Tak Kak MOJI0C MUPa IBIKETCS 10 MAJIOMy KPyTY
HeOecHOM cdephl, yriioBas CKOPOCTh €r0 JBMXKEHHS OTHOCHTENIBHO HaOJIoAaTess
OyzieT MEHbIIIE YTJIOBOM CKOPOCTH BpPAIlICHUSI TOYKHA Ha HEOECHOM dKBaTope B 1/sin(g)
pa3 (2 6anaa).

Tak kak W3HAYaJIBHO TEJIIECKON CMOTPUT TOYHO Ha TMOJIIOC Mupa W Ha McTouHUK,
MaKCHMAaJIbHO BO3MOXKHOE BpeMs Habmtonenust MIcTouHuKa COCTaBUT:

Lo
—_ 2

= Seosincg [p ~ 15 ser (3 Ganna).

Coyctst 310 Bpemsi VICTOUHMK BBIHJET W3 IOJIA 3peHUs Tejeckomna (IOJC MUpa
OyZeT no-npexxHeMy B LEHTPE I0JIsA, TaK KaK TEeJIECKON Ha 3emMile CTOUT HEMOIBUXKHO,
OyZyuyd M3HA4YaJIbHO HANpaBJIECHHBIM Ha IOJIIOC MHUPA; HAIIOMHHUM, YTO MOJIOC MUpPA
O CYyTH — TOYKa MEpPECceUeHUs NPOAOKEHUS OCH BpallleHUs 3eMiM ¢ HeOecHOU
chepoii).

Eciy B KOHEYHOM OTBETE Yy4YalIUMiCsA HE pPa3AessdeT IOJOKEHHUs IOJIFoca Mupa H
Hcrounrka, TO Ipy BEPHOM YMCJIEHHOM OTBETE BBICTABJISETCS He DoJ1ee 6 0a1/10B.

Ilpumeuanue: Be3e B pelIEHUM MOXXHO HCIONB30BaTh c0S(90-¢) wim cos(66.5°)
BMeCTO sin(e). Bo3aMOXKHBI Ipyrue peieHus 3a/1auu.

Maxkcumym 3a 3a0anue — 8 6annos.

3axanue 9

[Ipu noctaBke Ha JTyHHYIO 0a3y rPy30B U MACCAXKUPOB KOPAOIh BHIXOJUT HA KPYTOBYIO
OKOJIOJIYHHYIO OpOMTY € BBICOTOHM 25 KM HaJ moBepxHOCThiO JIyHbl. Ham mocamodnoi
TUIOIIAIKOH OH KOMIIEHCHPYET CBOIO OpOHTANBbHYIO CKOPOCTh M HAYMHAET CBOOOHOE
nagenre Ha Jlyny. Ha HekoTOpoll BBICOTE€ BKIIIOUAIOTCS TOPMO3HBIE JIBUTaTelH,
KOTOpBIE JI0 Mocaaku paboTaroT mocTosHHO. Ha kakoi BeICOTE Tepesa MOCaaKol OH
JOJKEH ObUI BKJIIOYUTH TOPMO3HBIE JBUTATENM, YTOOBI, JBUTASICh C IOCTOSITHHBIM
YCKOPEHHEM, PaBHBIM JIBYM 3€MHBIM YCKOPEHHUSIM CBOOOJHOTO TaJCHUS, COBEPIIUTH
MSTKYIO TMOCaAKy (C HyJeBOM CKOpocThio)? CuurtaTh, YTO HU3MEHEHHEM YCKOpPEHUS
CBOOOJIHOTO MAaJICHUs C BBICOTOM MOXKHO npeHeOpeub. Macca Jlynsl B 81 pa3 meHsblie
3emMHOM, paauyc JIynsl B 3,67 pa3a MEHbIIIE paguyca 3eMJIu.
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Omeem

ITocanka xopabns pacramaercs Ha JiBa 3Tamna: 1) cBoOoaHOE majaeHue (T. €. Habop
CKOPOCTH), JyIsiiieecss HauOombinee Bpems, M 2) e€ KOMICHCAUUA A0 HyJId Npu
KoHe4YHo mocanke. O0a IBIKEHUS paBHOYCKOPEHHBIC. B TIepBOM citydae yCKOpeHHE
KOpaOyisi paBHO JYHHOMY YCKOPEHHIO CBOOOJHOrO TIaJeHHUs, BO BTOPOM —
pE3yNBTUPYIOINIEE YCKOPEHHE OOpaTHO MO HAIMPaBICHUIO JIYHHOMY W PAaBHO IBYM
3¢MHBIM. 3alUIIeM YpaBHCHHS, ONMHUCHIBAIONINE W3MEHCHHE CKOpocTH. HavaibHas
CKOPOCTBH Ha MIEPBOM 3Tare U KOHEUHAs CKOPOCTh Ha MOCJIETHEM 3Tare paBHbI ():

Vnaaex—mﬂ = gﬂtnaaeﬂuﬂ " Vl"OpMO)KEHI/Iﬂ - 2g3tTOpMO)KeHI/IH =0

Tak kak KOHE4YHAasi CKOPOCTh MaJICHHs PaBHA HAYaIbHOW CKOPOCTH TOPMOXKEHUS, HAM
OyJIeT M3BECTHO COOTHOIICHUE BPEMEH MaICHUSI U TOPMOKEHUS:

M;
D2 2
tna,aeHuﬂ 2.93 R3 M3 RJI 1
= =2 =22 =281 —>~ 12
Lropmokenus 9n G_él My R3 3,67
RJI
N3 ycnoBus cnenyer, 4ro:
Sna,qex—mﬂ + STOpMO)KeHI/IH = 25 KM
2
g]ltnaaex-u/m
Sna,qeﬂml . 2 —
S B 2g5t2 B
TOPMOKEHUSI v 93Lltopmorxenns
l'IaL[eHI/IHtTOpMO)KeHI/IH - 2
2
gf[tHaAEHI/IH
= 2 _
2
gﬂtﬂaﬂeHI/IﬂtTOpMOD}(eHI/IH - g3tTOpMO)KeHI/IH
2
g]ltrlaaem/m 2
2 9n tl'[a,ELEHI/IH

thane N thane g3 2t2
<g_/1 t“ﬂ — g3> t'l?OpMO)KEHI/IH g (tnﬂ — _> TOPMOXEHHSs

TOPMOKEHHUS Topmoskenus I
2
_ 1 ] napenus
tnagenns . 1 lnagenns Zthopmox-ceHHH

tTOpMO)KCHI/IH 2 tTOpMO)KeHI/IH
. tl‘[aﬂeHI/IH ~ 12

tTOpMO)KeHI/IH

Pemasi cucreMy u3 JBYX YpaBHEHHUM, MOJy4aeM, 4TO KOpaOib JOJKEH HavaTh
TOPMOKEHHUE Ha BBICOTE IPUMEPHO 1,9 KM.
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Ouenuganue
3ajmaya TOCTpo€HAa Ha KOMOMHAIMKM HW3BECTHBIX WIKOJBHBIX (opMyn s

PABHOYCKOPEHHOTO JBM>KCHHS. 3a 3alKCh BBIPAKEHHS UJII CKOPOCTH U NYTH MpHU
PaBHOYCKOPEHHOM JBMXeHUU — 1o 1 0asy. 3a 3amuchk (MCcmoias30BaHue) (hopmyIibl
JUIsL YCKOpPEHHUsI CBOOOJIHOTO MajeHusi (WM MCIOJIb30BaHUE W3BECTHOM yyaliemycs
BEJIMYMHBI YCKOpPEHHUs cBOOOaHOTO TajeHus Ha JlyHe — mpumepHo 1,6 M/Cz) —
2 0aqu1a. 3a nojiydeHue BEpHOTO YUCJIOBOTO KOHEYHOTO OTBeTa (B AuamnazoHe oT 1,6
10 2,2 kM) — 4 6aaa.

Ilpumeuanue: OllEHKA HE CHIIKACTCS 3a UCIOJb30BAHUE YHUCIIOBBIX 3HAYCHUU TS
pa3IMuYHBIX BEJIMYUH (HallpUMep, YJalluics MOXKET 3HaTh BEJIUYMHY CBOOOJHOTO
nanenus Ha JIyne (mpumepHo 1,6 M/c®) M ncTonb30BaTh ¢8 pH peruenun). Gopmyiy
JUTSI OTHOIICHMS IIyTe HA pa3HbIX dTanax JBUXKEHUS MOXHO ObUIO OBl MOJIYYUTH U U3
oOmux cooOpaxkenmit. Ho HemomycTtuma mpocTas 3amuch OTOM  (HOPMYIIBI
(Snanenus! Stopmoers™ tnagenus! tropwmonenms — KaK IIPH IBUIKEHUH C IIOCTOSTHHOM CKOPOCTBIO)
0e3 0OBACHEHMI, MOYeMy Takas 3allCh «JIETMTHUMHA» B HalleM ciydae (B ATOM
ClIydae 3a MoJIy4eHHEe KOHEUHOTO OTBETA BHICTABISAETCS TOJIBKO 2 GaJjlia).

Maxkcumym 3a 3a0anue — 8 6annos.

Bcezo 3a pabomy — 65 6annoe.
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