3A0AHVA O4YHOIO TYPA OIMMINUALLI « TOMOHOCOB»
MO POBOTOTEXHUKE 2017/18 C PELLEHNAMMW

10—11 knaccobl

1. Ha paguycax 4eTBepTM Kpyra, Kak Ha AnameTpax, MOCTPOEHbl NOAYKPYru
(cmoTpu pucyHOK). YTOo umeeT 6osbluyo naowaab: obuwas (B KNeTKy) YacTb
3TUX MONYKPYrOB WM YacTb YETBEPTM KPyra, He NOKPbITas UMM (B INHENKY)?

PeweHue. 3Tn yactm PaBHbI MO nNaoOWaaun.

2. FEDOR (Final Experimental Demonstration Object Research) — aHTponomopdHbIn poboT-cnacatesns.

MoluHocTb poboTa cocTtasnseT 20 nowaanHbix cun (13,5 KBT). Poct — 180 cm, Bec — go 160 Kr. Ero
Hay4YMIN KaTaTbCA Ha NbI)Kax U CAycKaTbcA no TpamnauHy. FEDOR
Cbe3¥KaeT C ropbl BbicOTOM H, OKaH4YMBatOWLENCA FOPU3OHTANbHbIM
TpamnanHoM. [lpu Kakon BbicoTe TpamnauvHa FEDOR nponetut

H Hambonbluee paccToAHME MO rOPU3OHTAIM U KAKOBO 3TO paccTosaHue?
TpeHnem nblXK O MOBEPXHOCTb FOpPbl M CONPOTUBAEHMEM BO3AyXa
MOXHO npeHebpeyb.

PeweHue. Mo 3aKOHY COXpaHEHMA IHEPTUM

mv3
mgH = mgh + —

lpe Vg — CKOPOCTb po60Ta Ha TpamnauHe. PaccTtoAHMe noneTa NO ropm3oHTaNn 6y,u,eT PaBHO

S = 2y hH — h2.
M ycnoBusa makcMMyma ANs PacCTOAHMUA KakK GYHKLUMKM OT BbICOTbI TPAMMANHA MNOAYy4UM, 4To h=H/2.

3. Mapc — yvetBépTaa no yaganéHHoctu ot ConHua M ceabmas no pasmepam naaHeta ConHEYHOM
cuctembl. Macca Mapca coctasndaet 0,107 maccbl 3emnn, 06bém — 0,151 o6bEMa 3emnu, a cpeaHni
NvHelHbIn anametp — 0,53 amameTtpa 3emnun. HasBaHa B Yectb Mapca — apeBHepumckoro 6ora
BOWMHbI, COOTBETCTBYHOLLErO ApeBHerpeyeckomy Apecy. MHoraa Mapc Ha3blBaloT KKPAaCHOM NAAHETOM»
M3-3a KPAaCHOBATOrO OTTEHKA NOBEPXHOCTU, NPMAABAEMOTO €M MMHEPANIOM MArrTfEMUTOM — Y-OKCUAO0OM
wenesa(lll). MnHumanbHoe pacctoAaHme oT Mapca a0 3emau coctasnaeTt 55,76 MaH. Km (Koraa 3emns
HaxoauTca TouyHo Mexay ConHuem u Mapcom), makcumanbHoe — 401 mnH. KM (Korga ConHue
HaxoAnTcA TOYHO mexay 3emnén n Mapcom).

Mapcoxog Curiosity, obHapy*KnB MHTEpeCHbI 0bpa3seL, MapCcMaHCKON Nopoabl, NOCbINAET HA 3emto
3anpoc M XAET KOMaHAbl OT onepaTopa, KOToPbIN HaxoauMTca Ha 3emne, 6paTb obpasel AnA aHaM3a
nnn HeT. CKONIbKO MUHYT J0/KeH xaaTb Curiosity pagom c obpasyom rpyHTa?

PeweHne. PasmocurHan pacnpocTpaHaeTcs B KOCMOCE CO CKOPOCTb ceeTa 3*10° km/c. Pasmepamu
NAaHeT MOXKHO npeHebpeyb NO CPABHEHUIO C PACCTOAHUAMU MeXKAY HUMWU. [pU MaKcMmanbHOM
yAaNeHUn CUrHan B oAHy CTOpoHy byaet natn 401*108/3*10° ¢ = 1340 ¢ = 22,3 MMH. 3HaUUT }KAaTb
HY>KHO 44,6 MUH. NP MUHUMaNBLHOM Y3/ I€HUU CUTHAN B OAHY CTOPOHY byae natn 55,76*10%/3*10° ¢
= 185,9 ¢ = 3,1 MMH. 3HAUUT KAATb HYXKHO 6,2 MUH.



4. BepTuKanbHble KonebaHUs rpy3a Macchl M Ha NPYXKUHE KeCTKOCTU k B BA3KOW cpeae C y4eTOM CUbl
TAXKECTU OMUCIBAIOTCA YPAaBHEHNEM

x(t) = ae Pt + (2a —2)e 9" + %,

roe X(t) — OTK/IOHEHUE NPYXUHbI OT COCTOAHUA PaBHOBECKA, a — NapameTp, 3aBMCF|IJ.I|MlZ OT Ha4a/IbHbIX

ycnosmﬁ, a p,q — NONOKUTENDbHbIE NAPaMETPbI, 3aBUCALLME OT MaACCbl rpy3a, KeCTKOCTU NPYXKUHbI U
mg

BA3KOCTM cpeabl. B coctosHumM pasHoBecua BenuumHa x(t) =~ nocroaHHa. lpys sbiBenM 13
m, o
COCTOAHMA paBHOBecuA. Ona BenmunH p = 2,q = 1, Tg = 1 HanguTe 3HaAYeHMA NapameTpa a, Npu

KOTOPOM B npouecce ABUXKEHUA NPYHKUHA ABaXKObl OKaXXeTCA B HEPACTAHYTOM COCTOAHUMN.

PelweHue.

-t _
Pewenue: 3ameHoii © =Y sagaua ceoguTes K cnepytolei: HaiTu 3HaYeHMa napameTpa &,

ay’+2(a-1)y+1=0

npun KaXXaom n3 KoOTopbixX ypaBHeEHUE nmeet 4Ba NON0OXKUTE/IbHbIX KOPHA.

=1/a>0,y,+y,=(1-a)/a>0,D=4a’-12a+4>0.
3‘f)u(3+£;+w) 0 —B‘ﬁ

2 , OTKYAa

Ycnosus storo J1Y2 Monyyaem cucrtemy

a>0a<l ae(-x;

ae(

5. TOHKOe BbiCOKOE AepeBo cnnaieHo No4d KOpeHb U NajaeT. Ky,a,a I'IpOFM6aeTCF| CTBO1 AepeBa BO BpeEMA
nageHnAa: BbINYKNOCTbIO BHU3 NN BBer? MOXXHO cyuTaTb, YTO CTBOAN AepesBa Cpasy nepennneH
NOJIHOCTbIO U COMPOTUB/IEHNE BO3AYyXa OTCYTCTBYET.

PeweHue. CtBon 6yaeT npornbaTbca BHM3. MOMKHO paccMoOTpeTb MoAe/lb B BUAE MepeBEepPHYTbIX
MasTHMKOB C pasHoit aanHoi. Yem 6Gonblwe anvHa, Tem 60/blue Nepuos M Ha MEHbLIMA yron
NoBepHEeTCA MasTHUK 3a O4HO U TO e Bpems.
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