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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2020/21, 3aknouuTenbHbIX 3Tan, 9 Knacc

Imcko-wap

Iyicko-11ap — 3TO HIap C 3epKaJbHOV TOBEPXHOCTHIO, COCTOSIIIEN 3 COTEH WM ThICSY I'paHeit, Kaxk-
Iast U3 KOTOPBIX — MajIeHbKOe IIJIOCKOe 3epKayio. OObIYHO OH MOABENIMBAETCS Ha MTOTOJIKE K YCTPOJi-
CTBY, KOTOpPOe PaBHOMEPHO BpalllaeT ero BOKPYT BepTUKa/lIbHOM ocu. Korga map ocemiaeTcst mpo-
SKeKTOPaMM, 3PUTEIN BUIST MHOTOUMCIEHHbIE OTOIECKM («3aifuMK»), Geryuiue mo mojy, CTeHaM U
MTOTOJIKY MoMelteHus (HoTo HiKe). 3epKalbHble MAPbl MPUOGPEIN MOMYJISIPHOCTb B ITepUO, pac-
1IBeTa MY3bIKaJbHOI'O CTUJISI IUCKO, B KOHIle 70-x romoB 20 Beka, KOrJa UX CTaau yCTaHABIMBATh B
3aj1aX AVCKOTEK M HOUHBIX KITyOOB.

[TycTes map paguycom R BpalaeTcsi BOKPYT BEPTUKAIbHON OCU, TPOXOJIIEN yepes ero LeHTp (T. A,
puC. HUKe, BUJ CBEPXY), COBepIIasi n 060pOTOB B CeKyHAY. PaccTosiHMe OT 1eHTpa 1iapa Ao BepTu-
KaJIbHOJ CTEHbI, COBMNAAAI0NIEeN C TOPU30HTAIbHOM 0CbI0 0. X HA pUCYHKE, paBHO H, 1ipu 5TOM H > R.
[[lap ocBelaeTcst My4yKOM Tapasulie/ibHbIX JIyueit, KOTOPbIii hOpMUPYyeTCs MTPOKeKTOPOM, PaCIoyo-
SKEHHBIM Ha CTe€He Ha TO¥ e BbICOTe, UTO U LIeHTD 1uapa. JIyunu cBeTa OT POKEeKTOpa UAYT IepIieH-
IVIKYJISIDHO CTEHE, IIOTIePeYHbIl pa3mep Iy4yKa paBeH 2d.
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PaCCMOTpI/IM «3a171qm<1/[», 6EI'YIJ_II/IG 10 CTeHEe Ha TOM ke BBICOTE, UTO U ITPOKEKTOP.

1. Yemy paBHO MaKkCUMaJIbHOE 3HaUeHMe KOOPAMHATHI 3aMUMKa Tmax?
2. Omnpepnenute CKOPOCTD v(x) ABVOKEHUS «3aiiuMKa», IPOXOASIIEro TOYKY ¢ KOOPAMHATO .

3. IlycTb ogMHaKOBbIe MajleHbKMe TUIOCKME 3epKajia, IIOKPhIBAIOIe TI0OBEePXHOCTD 11apa, UMEOT
dbopMy KBaIpaTUKOB C AJIMHOM CTOPOHBI a (a < R). ITycTh IMyyoK CBeTa MPOKeKTOopa, Majao-
Mt Ha map, MMeeT HeGOJbITYI0 PaCXOAMMOCTb (PYC. BBIIIE), OTIpeAeIsieMyIo YITIoM 2¢ (¢ < 1,
cM. Ykaszaumue). OlieHuTe MaKCMMabHOe 3HaYeHMe YIJIa ¢, IIPY KOTOPOM XOTSI Obl B HEKOTOPBIX
TOUYKAaX CTE€HbI MOKHO OYIeT pasaANuUTh OTJebHbIE «3aIUKI».

Vkasaunue. [Ipu perreHuu 3agad 1 1 5 MOTyT oKa3aThCs TIOJIE3HBIMU CIeAYIOIINe TPUOGIVKEHHBIE COOTHOIIIE-
HMSI JJIS1 TPUTOHOMeTpUUeckMx QyHKIIMIT MalbIX YIVIOB « (o < 1, [a] = pag): sina ~ o, cosa ~ 1, tga ~ «.

botay.pro — ¢u3uka ¢ pazbopamu 3apau 1


https://botay.pro/olimpiady/mosh/2020-21-zakl-9/
https://botay.pro/olimpiady/mosh/2020-21-zakl-9/

® BOTAY MOLL, 2020/21, 3akntounTenbHbIi 3Tan, 9 knacc

VR? — d? 2dH x?
1) 2max = 2dH 2 op ~ 7 ;0 2)v(z) = 4wHn <1+ I{2> ~ 47Hn; 3) B GOpMyInpoB-

Ke yactu C momyiieHa ommubka (CM. KpUTEPUM OpraHu3aToOpoB: 3a yacTb C BceM, MPUCTYIMUBIINM K
pelleHNIo, 3aCUUThIBaeTCs 2 6asiia, a BCS 3a/1aua olleHuBaeTcs B 8 6asIioB).

dnoHraums BeHepbi

Hab6niogenusam 3a raHeToi BeHepa ¢ 3emn melaet e€ 61130cTh Ha He6e K ComHILy. YTom ¢ (CM.
pUC.) MEXXAY HaTlpaBJeHMsI MU ¢ 3eMJiu (£) Ha IIaHeTy, B JaHHOM c1y4dae Ha BeHnepy (V), u Ha ConHLe
(S) Ha3bIBaeTCS An0Heayueli; OHA ObIBAET BOCTOYHO ¥ 3aMafHOM B 3aBUCUMMOCTH OT PACITOIOKEHMST
TJIaHeThl Ha HebecHoIi cdepe oTHOcUTenbHO CosHIla. BeHepy B HamnbosblIelt 3amagHOM 3/IOHTal N
MOSKHO HaOJI0IaTh Iepes, pacCBeTOM, a B HanOOJIbIeii BOCTOUHOM — cpa3y nocie 3akaTta CoJHIa.
CunTaeTcs, 4TO IJIaHeTa pacrionaraercs 3anagHee CoMHIIA, eC/IM OHA TMOSIB/ISIETCSl Ha HebGe paHblle
HEro.

ATTLIITAA DITATTALITAA ATALITNATTIATY ~ANomabD Taoam

HamnbosnbIree 3HaueHMe 3JOHTAIIMY COCTABIISIET OKOJIO 46,5°, TowIemHMIA pa3 OM3KMe 3HaUYeHMsI Ha-
6momanuch ¢ 11 mo 14 aBrycra 2020 roza, mpuuem Benepa 6buta BuaHa Ha paccBete. Op6UThI 3eMIn
¥ BeHepbl MOXKHO CUMTATh KPYTOBBIMU U JIEXKAIIMMU B OGHONM MJIOCKOCTU. BCe TyIaHeThl BpalllaroTCs
BOKpyT Co/IHIIA B OMHOM HallpaBjJieHuM, 3eMJsI BpalllaeTCsl BOKPYT CBOe OCU B TY 3Ke CTOpoHY. OT-
KJIOHEHMEe 3€MHOM OCM OT MepIIeHAMKY/ISIpa K IVIOCKOCTY BpallleHs IVIaHeT B JaHHOM 3a7aue Hecy-
IIeECTBEHHO.

1. Haiigute paccrosinue ot BeHepsl qo ComHIla, eciu pacctostHme ot 3emun 10 ComHila paBHO 150
MJIH KM.

2. Korgma mpuMepHO MOKHO OXXUAATh CIeIYIOIMNIA Haubosiee MTOAXOASIINIA 151 HabmogeHus Be-
Hepbl MOMEHT?

1) Ry ~ 109 mutH KM;  2) oKosto 5 Host6pst 2021 roma.

B Terpasap

[TpaBUIBHBIN TETPasp CAeIaH U3 HEMPOBOISIIEro MaTepuasia. Ero moBepXHOCTb IMTOKPhITA TOHKOIA
(obroi TOMIIMHBI 1, MHOTO MEHbIIIel pa3MepoB pedep. YienbHOe COMPOTUBIIeHMEe MaTepyasa osb-
TV PaBHO p.
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1 COTINUKACADIITAMCS DEODAM B

K 1ByM He compuKacammmumcst pEbpam BOOJb BCei X IJIMHBI IPUTIASUI MeIHbIe IIPOBOJIOYKMA ITpe-
HeOpeKMMO MaJIOrO COMPOTUBIIEHMST (JIMHUM YBEJIMUEHHON TOJIIMHBI HA PUC. BbIIIE), K KOTOPHIM
MOAKTIOUNII OMMeTp. Kakyio BeTnunHy COMpOTHUBIIEHMS ITOKa3bIBaeT Mpnbop?

h 3
R=p— = i (B 0603HaUEHMSIX OPTaHM3aTOPOB).
2da 4d

MnoTHOCTL MaHTUK

[To CcyIIeCTBYIOIINM MTPEICTABIEHUSIM O CTPOeHMM 3eMJIH IO, CJIOEM 3€MHO KOpbI HEGOJIbIIIO TOJ-
IIMHBI HAXOAUTCSI MaHTUS, COCTOSIINASI M3 CWJIMKATHBIX ITOPOA, M MPOCTUPAIOIIAsICs IPUMEPHO [0
rryouHbl 2900 KM, MaHTHUS OKpYsKaeT XuAKoe BHelllHee simpo. C HeOOMbIINX TTyOMH M3-3a BbICO-
KX JaBJIEHUI TBEPAOE BEIeCTBO MAaHTUM HAaUMHAET IIPOSIBISATD MJIACTUYECKME CBOMCTBA, TO3TOMY
MPY paCUETaxX MOKHO CUMTATD €T0 KUIKMM. Ha OCHOBe aHasn3a JaHHBIX O CKOPOCTSIX PaCIpoCTpaHe-
HUS CeficMMUeCKUX BOJTH BO3SHUK/IM MOJe/ibHbIe ITpeiCTaBAeHUS O paclipefeneHN 1aBjieHys BHYT-
pu 3emin. B mepBom nmpubavskeHUM rpaduk 3aBUCUMOCTY JaBJIeHUs p OT TyouHbI A (ipu h < 3500
KM) COCTOUT U3 IBYX JMHEINHbBIX YUaCTKOB (PUC. HUKE), IPU 3TOM I'paBUTALIMOHHAS CUiia, NeliCTBY-
I0Iasi Ha TeJI0 Maccoi m cO CTOPOHBI 3eMiM Ha rryomuHax mo 3000 KM, orpeessieTcsl 0 TO ke
dbopmyiie, YTO ¥ HA MOBEPXHOCTU: F' = mg. MOXKHO CUMUTATh, UYTO YCKOPEHME CBOOOIHOTIO TaieHNS

paBHO g = 10 m/c.
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V306pa3uTe rpadmuecku 3aBUCUMOCTb INIOTHOCTY BelleCTBa 3eMJIU OT ITyOMHbI, COOTBETCTBYIOILYIO
YYaCTKY MIPSIMOJE ITPOTIOPIIMOHAILHOCTY Ha rpaduke maBieHus. Ha CKOMBbKO M3MeHSIeTCS TVIOTHOCTh

B TOUKe 13JIoMa IrpaduKa JaBJIeHUs?
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p = 4830 Kr/M>+50 Kr/M> (ITOCTOSIHHA Ha y4acTKe MPsIMOji ITPOMOPIMOHAAbHOCTH);  Ap = 5200 Kr/M>+
100 xr/m>.

B nNnanuposanue

Ha Kpbl10 7eTaTenbHOro anmnapara co CTOPOHbI HaTeKalollero Ha Hero oToka Bo3zayxa, IBUsKYIe-
rOCSI CO CKOPOCTBIO v (OTHOCUTENIBHO KPbIIA), NEMCTBYIOT CUJIbI, 3aBUCSIIME OT CKOPOCTY v: TIOLBEM-
Has cuia L(v), OpTOroHaabHasi CKOPOCTH, U CUJIa COMpoTuBieHust D(v), COHarpaBaeHHasi CKOPOCTHU
(cM. pucyHok). OtHomenue K (v) = L(v)/D(v) Ha3pIBaeTCsl aspoouHamuueckum Kauecmeom. B sToi
3a/laue pacCMaTpPUBAETCs MOJET MIaHepa (6e3MOTOPHOIO JIeTaTebHOTO aliapara), sl KOTOPOro
a’poAMHaMIYecKoe KaueCTBO MOKHO CUMTATh ITOCTOSIHHBIM, He 3aBUCSIIMM OT HAIIPaBJIeHUS U Be-
JIVMYMHBI CKOPOCTH 0.

i3BeCTHO, UTO B HEIOABMKHOM (OTHOCUTENIbHO 3€MJIM) BO3IyxXe ITVIaHep MOXET JieTeTh, CHUKASICh,
C TIOCTOSTHHO¥ CKOPOCTbIO, TaK UTO YMEHbIIIEHME BbICOThI OyeT coCTaBIsITh 20 METPOB Ha KasKIbIii
KUJIOMET] IepeMeIeHys 110 TOPU30OHTaIN (PUC. HIKE).

ToT >xe maHep MOXeT JleTeThb, He CHIKAsACh, CO CKOPOCThI0 w = 20 M/C OTHOCUTENbHO 3eMJIM BO
BCTPEUYHOM BOCXOZSILEM IIOTOKE BO34yXa, CKOPOCTb KOTOPOI'O OTHOCUTEIBLHO 3eMJ/IM paBHA u = 5 M/C
¥ HaITpaBJieHa IOl Ma/IbIM YIJIOM < K TOPM30HTaIM (CM. YKa3aHue). Haliaure 3HaueHMe yria a.

Vkasaunue. [Ipu perreHuu 3agad 1 M 5 MOTyT oKa3aThCsl TIOJIE3HBIMU CIeAYIOIINe TPUOGIVKEHHbIE COOTHOIIIE-
HMSI JJIS1 TPUTOHOMeTpUUeckMx QYyHKIIMIT MalbIX YIIOB « (o < 1, [a] = paf): sina ~ o, cosa =~ 1, tga ~ «.

U+ w
o= .

¢ = 0,1 pag.

McTouHmk: MoCcKoBCKas onuMnuaga WKonbHUKoOB no dusmke, 2020/21, 3aknounTenbHbli 3Tan, 9 Knacc — yCnoBuS, peLlleHus.
3apaum nepeHabpaHbl Ha botay.pro, peweHns — No oduLMaNbHbIM.
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