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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2020/21, 3aknoumTenbHbIM 3Tan, 8 Knacc

Konbuo ¢ 6ycamu

V3BecTHO, UTO yIpyrue 6YCMHKM OJMHAKOBOI MacChl, HACaskeHHbIe Ha TOPU30HTAIbHYIO CIIUILY, 110
KOTOPOJi OHM MOTYT CKOJIb3UTb 6€3 TpeHMsI, B IIPOLIecce CTOIKHOBEHVSI 0OMEeHMBAIOTCSI CKOPOCTSIMMA,
YTO CXeMaTUUYHO UJITIOCTPUPYET PUCYHOK HIKeE.
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[TycTh Ha rM1agKoe, pacoos)keHHOe B TOPU30HTAIbHON MJIOCKOCTY KOJIBIIO paguycoM 1 M, HacaskeHbI
4 yrpyrue 6yCMHKY OAVHAKOBO Macchl (puc. Huke). [TososkeHne 10607 6yCMHKM B JTF0607 MOMEHT
BpPEMeHU OIpeneseTcs YIJIOM ¢, KOTOPBI OTCYUTBIBAETCS OT JIMHUM O A IPOTUB YaCOBO CTPeNKu
U MOKeT TIPUHUMATh 3HaueHus oT 0° 0 360°. B Hy/1leBOii MOMEHT BpeMeHU YIJIbl, 3aal0liue MoJI0-
>keHye OYCMHOK Ha KoJblie, paBHBI: ¢1(0) = 0, v2(0) = 90°, ¢3(0) = 180° 1 ¢4(0) = 270°. CkopocTH
OYyCMHOK B HY/IEBOIt MOMEHT PaBHBbI: v; = 27 M/C, vo = 0, v3 = T M/C, v4 = T M/C ¥ HaIIpaBJIeHbI TaK,
KakK MMOKa3aHO Ha PUCYHKe.
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1. Al) Eciu 661 BTOPO#1 ¥ 4eTBEPTOI 6YCMHOK He ObLJI0, TO KaK BIMIsIAEN ObI rpaduK 3aBUCUMO-
CTU yI7a 3(t), ONpeAessIoulero nojaoXeHne TpeTbeii 6yCUMHKY, OT BpeMeHM JJIs1 IEPBBIX IBYX
cexyH 1 nBIoKeHus1? (1 6amn)

A2) V306pa3uTe rpaduk 3aBUCUMOCTH YIIA @ (t), OTIPeeSIIOIIero MoJIosKeHe BTOPOii OyCUH-
KM, OT BpeMeHU 11 TTIePBBIX ABYX CEKYH]I, IBISKeHMS (Ha KOJIbIie ueThIpe OycuHKM). (3 6asa)

2. B kakoit TouKke Kojblla 6yIeT HaXOAUTHCS Uyepes3 2 CeKyHIbI TTOC/Ie Havala OBMKeHUs TiepBast
6ycuHka? CKOJIBKO CTOTKHOBEHMI OHA MCIIBITAET 3a 3TO Bpems? (2 6aia)

. BepHo i1, 4TO yI/IBI, XapaKTepU3yIOII/e I0JoKeHe OYCMHOK, a TaK’Ke CKOPOCTU OYCHMHOK Ue-
3. B , , § , §
pe3 HeKkoTopoe BpeMst T’ OyayT TaKMMU Ke, KaK B Haua/lbHbIi MOMeHT? Eciiu f1a, To HaiiauTe
Bpems 7. (5 6ajIOB)
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besmeH

BesmeH — 3TO pyuHble BeChI [IJIsI B3BEIIMBAHMSI IPYy30B HEOOJbINOI Macchl. OmVH 13 BapMaHTOB KOH-
CTPYKLMY 6e3MeHa MOKHO BUIeTh Ha PUCYHKe. Be3MeH COCTOUT 13 MeTaInueCckoro KOpoMbIiia, 3a-
KPETUIEHHOTO Ha KOPOMBIC/Ie TTPOTUBOBeca (Ha JIeBOM KOHIIe KOPOMBbIC/IA) U TIOJBVKHOV TMPH (CIIpa-
Ba). Ha KpIlovyoK mojBenmBaeTcs rpys, Maccy KOTOPOTO Hai0 Y3HATh, a TIOJIOKEeHNe TUPU Moaoupa-
eTCsI TaKMM 00pa3oM, YTOObI B paBHOBECHY KOPOMBICJIO PACITIONaraaoch rOpu30HTaNIbHO. [ToKa3aHus
6e3MeHa, M300PaKEHHOTO HA PUCYHKE, paBHBI 4 KT. PIIOM C HMM HAXOOUTCSI CAHTUMETPOBAs JIn-
HeliKa.
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VI3BeCTHO, YTO eC/Iy C 3TOTO 6e3MeHa CHSATh TUPIO U ITOJIBECUTD €ro 3a 0Ch, K KOTOPOJi ObUT MPUBSI3aH
KPIOUOK, MHaue TOBOPSI, TIepPeBepHYTH (PUC. HUKE), TO B TIOJIOKEHUY PaBHOBECHSI KOPOMBIC/IO OyIeT
pacronaraTbCsi TOpU30HTATbHO.

AL 9 S 14 € < T ®

OmnpenenuTe MO 3TUM JAHHBIM MacCy TMPU m ¥ Maccy M OCTaJIbHOV KOHCTPYKUuM (6e3MeHa 6e3
IUPU U B3BEIIMBAEMOro Ipysa).

&3 npo anekrpocamokar

B anekTpocamMokaTe B KaueCTBe MCTOYHMKA SHEPTUM UCTIONb3yeTCs 6aTapest IUTUIi-MOHHBIX aKKYMY-
JSTOPOB. IIpy MOMOIIIY CITeNaJbHOTO YCTPOIICTBA, KOTOPOE Ha3bIBAeTCSI KOHTPOJIEPOM, ¥ MOTOPA
9JIeKTpUYeCcKast SHeprus, 3aracéHHasl B aKKyMYJIITOpe, IIpeobpasyeTcst B MeXaHUYecKylo paboTy 6e3
moTepb. MOXKHO CUMTATh, UTO MPU IBVDKEHUM C ITOCTOSTHHOJ CKOPOCTBIO BCSI MexaHuueckass pabo-
Ta COBEpIIAeTCSI MOTOPOM CaMOKaTa MPOTUB CUJIbI COTTPOTUBIIEHMS BO3/AyXa, KOTOpas IIPOTOPLO-
HaJbHA KBAJIPaTy CKOPOCTU camoKkaTa. YPOBeHb 3apsiia 6aTapen MponopLMOHaIeH JeKTPUUeCKoit
3HEpPTUH, 3aMaCEHHON B aKKyMYJISITOPE.

[Tpu gBMKEHMUM Ha CaMOKaTe CO CKOPOCTHIO 15 KM/4 110 TOPM30HTAIbHO JOPOTre YPOBeHb 3apsiaa 6a-
Tapeu ymeHbinaeTcs oT 80 % mo 70 % 3a 20 MUHYT. 3a KaKOe BpeMsI IIPOU30MIET TaKOE Ke YMeHbIIe-
HMe 3apsifga 6aTapen, Py IBMKEHNUM CO CKOPOCTHIO 18,9 KM/ I10 TOJ 3Ke Topore Ha TOM ke caMoKaTe
TOrO Xe CaMOro 4YeJIoBeKa, UTO U B [IePBOM Ci1yvae?

ITosicnenue. Korma MbI TOBOPUM «pab0OTa COBEPILAETCSI IIPOTUB CIUJIbI COITPOTMUBIIEHMS BO3AYXa», TO
MMeeM B BUY, UTO paboTa CiJI, 3aCTaB/ISIOIINX CaMOKAT ABUTaThCsI, paBHA 10 a6COTIOTHOI BeIMUMHe
paboTe CUJIbl COITPOTMUBIIEHMS.
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Mpennoxute KOHCTPYKLMIO

Ha cTone cTOUT HMAMHAPUYECKUI COCY C BePTUKAIbHBIMM CTEHKAaMM, 3aII0JTHEHHbBI BOAOI MpHu-
MepHO HaIoJI0BMHY. [l1omazs cedeHns cocyaa pasHa S = 400 cM?2, BHM3Y coCyma MMeeTCs ITyIiep,
K KOTOPOMY MPUCOEOMHEH TOPMU30HTAIBHO PACIIONIOKEHHBIN MIJIAHT. [Ipyroil KOHell ITaHTa Coey-
HEH CO IITYIIEPOM «UEPHOTO SIIYKAa», B KOTOPOM HaXOIUTCSI HEM3BECTHOE YCTPOICTBO (CM. PUCYHOK).

HeusBecTHOe yCTPOIICTBO AeiiCcTBYeT cienytomum obpaszomM. Eciau B cocyn 1onmMBaOT HEMHOTO BOZbI
(Am nopsigka 100 1), ypoBeHb SKMIKOCTU B cOCye oITycKaeTcs (!) Mo CpaBHEHMIO C IepBOHAYaIbHbBIM.
Ecnu e mocie 3TOro u3 cocyna 3a4epIribiBalOT TaKylo Ke MOPLMI0 BOIbI, TO YPOBEHb ITOAHUMAETCS
IO TIepBOHAYaIbHOI BBICOTHI. [IpenyioxkuTe KOHCTPYKLMIO YCTPOICTBA, KOTOPOE MOXKET HaXOAUTCS
BHYTPM YEPHOTO SI1yKa. Fi306pa3uTe cxeMy yCTPOICTBA ¥ KOPOTKO OOBSICHUTE IIPUHLINII €T0 PAOOTHI.

V3BeCTHO, YTO B KOHCTPYKIIMM YCTPOICTBA MCIIOb3yeTC s HEKOTOPOe 060pyI0BaHME 3 CIEIYIOIIErO
CTIMCKA: UWIMHAPUYECKNUI COCYA — TaKoii 3Ke, KaK Ha CToJIe, HepacCTsDKMMbIe HUTH, TIPY>KMHA JKECT-
KocThio £ = 300 H/M, Ha6op rpy30B pasHBIX MAcC, pe3MHOBBIN IJIAHT C BHYTPEHHUM JIMaMETpPOM,
COOTBETCTBYIOIIVM AMaMeTpy LITyllepa Ha CTeHKe siuKa. Bce rpy3sl 1 cocys cHabskeHbI KPIOUKaMM,
KOTOPbI€ MOTYT ObITh MCITOTb30BAHbI IJIS1 KPEIUIEHUSI HUTeN U MpPYKMHbL. KpereHus: ojist HUTei u
MIPY>KMHBI MMEIOTCSI TaKyKe Ha MOTOJIKe M CTeHaX SIIMKa.

[110THOCTH BOZBI M YCKOPEHME CBOOOIHOTO MafeHust paBHbI: p = 1000 Kr/M° 1 g = 10 H/kT.

McTouHmk: MocKoBCKas onuMnuaga WKonbHUKoB no dusmke, 2020/21, 3aknounTenbHbIM 3Tan, 8 KNacC — YCN0BUS, pPeLleHus.
3apaum nepeHabpaHbl Ha botay.pro, peweHns — No oduLMaNbHbIM.
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