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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2010/11, 3aknouutenbHbi 31an, 10 Knacc

JIMHaMoMeTp B KocMoce

B manékom Kocmoce oKasasics IWKOAbHBIN AMHAMOMeTP, KOPITYC KOTOPOro uMmeet Mmaccy M = 20T, a
Npy>XnMHa uMeet Maccy m = 10 . 3a KPIOYOK, YKpPEeIJIeHHbI Ha KOPITyCe, TSHYT ¢ cuiioil F; = 5 H,
HaImpaBJIeHHOI BAOIb OCY MPYKMHBI, a 32 KPIOYOK, HAXOISIIMIICS Ha CBOGOTHOM KOHIIE TIPY>KUHBI,
TSHYT ¢ cwioii Iy = 2 H, HampaB/IeHHOV B CTOPOHY, ITPOTUBOIIONIOKHYIO cujte Fy. UTo GymeT «I1o-
Ka3bIBaTh» IMHAMOMETP, TO €CTb HAaI[pOTUB KAKOTO JieJieHUs Ha 111KaJ/ie OCTAaHOBUTCS MHAMKATOPHAS
cTpenka?
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LWapuk u knuH

Ha rimagkoii ropM30HTaIbHONM ITOBEPXHOCTY HAXOAUTCS )KECTKUI KJIMH Maccoit M, ipudyeM ero Iiaj-
Kasl HaKJIOHHAS TTIOBEPXHOCTb COCTABJSIET YTOJ < C TOPU30HTOM. Ha 3TOT KJIMH HajeTaeT sKeCTKUI
IIapyUK Maccoii m, Y KOTOPOTO 3a MI'HOBEeHMe [0 CTOJIKHOBEHMS C HAKJIOHHOM MOBEPXHOCThIO KIMHA
CKOPOCTb ObTa TOPM3OHTAIBHOI. [IporcxoguT abcomOTHO yIpyruii yaap. IIpu KakoM OTHOIIEHUN
m/M mapuk nocie ynapa OyaeT JBUraThCsl B BEPTUKATbHOM HallpaBlIeHUN?

m/M =1 — ctg?a.

&3 Oxpowka u kapTowka

[lIxonpHMK KOst Ha/InI B TapeJIKy XOJI0L4HYIO OKPOILIKY, MMEIOIIYI0 TeMITepaTypy toxp = 10 °C. Macca
OKPOIIIKM B TapeJike paBHa m = 300 T, a €€ yaeabHas TeIVIOEMKOCTb paBHA YAeIbHOM TEIJI0EMKOCTHU
BOAbI ¢y = 4200 Ix/(kr-°C). Kosst ;o6aBm1 B OKPOILKY TOPsiuyi0 KapTOIIKY, KOTOpasl umesa TeMmIie-
paTtypy txapr = 80 °C. IlonHas Temn0éMKOCTb f06aBIeHHOM KapTowky paBHa C' = 450 Ix/°C. Ilo-
CJle YCTAHOBJIEHMS TEIIJIOBOTO PaBHOBECHS TeMIlepaTypa KapTOLIKM M OKPOILKM OKa3aachb paBHOM
t = 22 °C. B KaKyIo CTOPOHY ObLJIO MepegaHo O0JIble TeIJIOTHI IIPY TeIJI00O0MeHe C OKpYKaloIIeii
Cpenoii: OT COepKMMOTO Tapeiku B Cpefly UaM Ha060pOT, M Ha CKOIbKO 6osbliie?

Bosbiiie TerioTsr 66110 nepegaHo OT COOEPXKMMOIO TapPEJIKM B OKPY)KAIOIIYIO CpeAy Ha BEJIMUMHY
Q - C(tKapT - t) — McCg (t - tOKp) - 10980 H)K.
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MnaBatowmit KOpabnb B THKENOM rase (MonspHas mMacca)

B uHTepHeTe ceifuac MOKHO JIETKO HAai TV BUIe03aMCH Pa3INdHbIX (pr3MUeCcKuX OIMbITOB, B YaCTHO-
CTU, TAKOTO:

['pyrina CTyAeHTOB HamycKaeT B O60/bIIOe KOPBITO 10 KpaeB KaKO¥-TO TsKeJblit ra3 u3 6aioHa, a
MOTOM KJIaJleT Ha MMOBEPXHOCTb 3TOTO ra3a B KOPbITe MOJelb KOpabsisi, COTHYTYIO U3 aJlOMUHUEBO
(dombru, 1 3TOT «KOpabJIb» TIaBaeT, KaK HACTOSIIINIA «JIeTyunii rojijanae»! IIoToM cTyneHTbI 3auep-
MBIBAIOT KOBIIMKOM Ia3 13 KOPbITa, [IePeMBaIOT €r0 BHYTPb «KOPabIsi», I OH TOHET.

HajiguTe, KaKoil MMHMMAJIbHOJ MOJISIPHOJ Maccoit M moyiKeH 06/IafaTh TOT TSKeJIbIii ra3, YTo0bl
B HEM MOT IIaBaTh «KOPabJib» B (hopmMe IIPSIMOYTObHOTO Mapasuiesienumnena (C OTKPbITHIM BEPXOM),
COTHYTBIV 13 OBITOBO aTIOMUHMEBOW (OMBIY TOMIMMHON h = 25 MKM. PazMepsl «Kopabiisi»: qiamHa
a = 50 cm, mmpuHa b = 20 cM, BbicoTa 60pToB ¢ = 10 cM. CUMTATh, YTO JINIIIHME KYCKY, 00pa30BaBIIN-
ecs Ipy CrubaHmy mapasuienenumnena u3 aucta Ghoynbru, yaaneHsl. [NIOTHOCTD amIOMUHUS py = 2,7
r/cM3, IJIOTHOCTH BO3/[yXa IIPU JAaHHBIX YCIOBUAX PaBHA py = 1,3 Kr/M3, cpeusis MoIspHas Macca
Bo3nyxa My = 29 1/MOJIb.

([2(a + b)c + ab] hpat + abeps) My
abcpg

M > ~ 65 I/MOJIb.

) Tpu 6arapeitku

V3 Tpex omMHaKOBbBIX 6aTapeek cobpasu Lielb, CXeMa KOTOPOii n300paskeHa Ha pucyHKe. UTo ImoKa-
SKeT BOJIbTMETD, IMMOJK/IIOUEeHHbIN K BhiBogaM 1 u 2? DIIC Kaxkmoil u3 6aTtapeek paBHa £.
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[Tokaszanue BonbTMeTpa V' = 2£/3.

3 Tpysuku Ha HUTH-TpeyronbHUKe

Ha ropu3oHTabHOM CTOJIE HAXOASTCS ABA OAVMHAKOBBIX IPY3MKa, CBSI3aHHbIE HEBECOMOI U HEPaCTSI-
SKMMOJ HUTBIO, 00pa3yiolieit paBHOOeIpeHHbIN TpeyroabHUK AO B (CM. puc.). YIJIbI P OCHOBAHMU-
SIX TPEYTOJIbHMKA PaBHBI «. B TOuke O K 3TOV HUTU NPpUBSI3aHa Apyras HUTb, KOTOPYIO YAEPXKMBAIOT
BepPTUKAIBHO cJieTka HATSHYTOM. C KaKMM MMHMMAaAbHBIM YCKOPEHMEM HY>KHO HadyaTh MOJHUMATh
TOUKY O, YTOOBI TPy3bl OTOPBAINCH OT CTOJIA B MOMEHT Havasia CBOero ABVKeHMS?
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a=g-ctg?a.

BNIOKM, HUTU M NPYXKMHA

B cucreme, n306paskeHHOM Ha PUCYHKe, Bce OJIOKM — HEBECOMbIE U BpalaloTcs 6e3 TpeHus, Bce HU-
TU — HeBeCOMbIe ¥ HepacTsKMUMbIe (MX KeCTKOCTb BeJIMKa M0 CPaBHEHMIO C JKECTKOCTbIO MPY>KMHBI).
[Ipy>kuHa Taxke HeBecoMa. CuCcTeMa HaxXOAUTCS B mokoe. IIpu Kakoii macce rpysa M rpy3 1 cpasy
1oc/Te TIepeXkKUTraHmus HUTYU B TOUKe A Oy[IeT MMeTb YCKOpeHMe OOJIbIIee o MOAYIII0, YeM g?

M > 6m.

€D Uukn c onHOaTOMHBIM razom

C ogHMM MoOJIeM OJHOATOMHOTIO MAeaJlbHOIO ra3a COBepIIaT IUKINUeCKuii mpoiecc 1-2-3-4-1,
KaK IM0Ka3aHOo Ha PUCYHKe B KoopauHaTax p—V (maBieHue — o6beM). MI3BeCcTHO, UTO TeMIlepaTypa
rasa B TOuYKax 1 1 3 paBHa, cooTBeTCcTBeHHO, T = 300 K u T3 = 1500 K, a oTHOIIIeHMe 06beMOB rasa
B TouKkax 2 u 1 paBHo V5/V; = 2. Uemy paBHa paboTa, coBepiiaemasi Ta3om 3a IUKI?

=Y

o
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VR

€} 3apsxeHHble WapuK u cTepxeHb

MaJsteHbKMI IapUK M TOHKNUI HEMPOBOASIINI CTEPXKeHD JJIMHOM L, MacChl KOTOPBIX 111 ONVMHAKOBBI,
MTO/IBEIIIEHbI K TIOTOJIKY Ha HUTSX OAVMHAKOBO 60bIION OJMHBI R >> L (cM. puc.). HUTU mo3BOSOT
IIAPUKY U CTEPXKHIO ABUTATHCS TOJBKO B OAHOM BEPTUKAIbHOM MI0CKOCTU. CHavasia 1apuk U CTep-
>KeHb He ObUIM 3apsSDKEHBI M BUCEN TaK, YTO MOYTY COMPUKACATNCEH APYT C APYTOM, IIpMUYEM IapuK
HaXOIMJICS BO3JIE OIHOTO 13 KOHIIOB CTePXKHS. [[[apuKy 1 CTEPIKHIO COOGIIVIIV OIVMHAKOBbIE JJIEKTPU-
yecKkue 3apsfbl (Q, Ipuyem 3apsif, Ha CTepP>KHe pacnpeneniv paBHOMEDPHO 110 ero ayinHe. Ha kakom
PACCTOSTHUM & OKAXXyTCS B MOJIOKEHUM PAaBHOBECUS IIaPUK U TOT KOHeEI]| CTEP>KHS, BO3Jie KOTOPOTro
HIapuK CHavaia Haxonwicsa? Cuurarite, YTO AMAaMeETp IIapyKa MHOTO MEeHbIIE x, & £ MHOTO MeHbIIIe
IJIVHBI CTEPKHS.

LLLAL LA

[2kR / R
rr0 mgL @ 2megmgL”

MonHOYronbHUK U 3Be3aa

B N-monmtocHuke (cxeme ¢ N KieMMaMM) Kaxaas KieMma CoeIMHeHa C KaXkKA 0l Apyroi npu momMo-
I pe3UCTOpa COIPOTUBIeHMEeM R (CxemMa TUlla « MHOTOYTOJIbHUK»). I3BECTHO, UTO 3Ta CXeMa 3KBU-
BaJleHTHA cxeMe THUIIa «3Be3fma» ¢ N KieMMaMM, B KOTOpoi N pe3uCTOpOB HOMMHAJIOM 7 UMEIOT B
LIeHTpe OOIIMIi KOHTAKT, a JPYTUMM KOHTAKTOM COeIMHEHbI C COOTBETCTBYIOIIEN KIeMMO (KasKIbIii
PEe3UCTOpP COeqUHEH C OAHO KieMMoit). Kak cBs3aHbI Ipyr ¢ ApyroMm R u r?

R = Nr.

McToyHmk: MockoBCKas onnMnuaaa WkonbHukos no ¢usnke, 2010/11, 3akntountensHbiii 3tan, 10 knacc — ycnosus (1), ycnosus
(2), peweHus (1), pewenuns (2). 3agaum nepeHabpaHbl Ha botay.pro, peweHns — No opULMANBHBIM.
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