® BOTAY MOLL, 2011/12, 3akntounTenbHbii 3tan, 10 knacc

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2011/12, saknouutenoHbin 3tan, 10 Knacc

Bpycok noa yrnom

Ha ropu3oHTa/JIbHOM CTOJIE JIEKUT JepeBsSHHbIN 6pycok. KoadhduieHT TpeHus Mekay MOBEPXHO-
CTBIO CcTONA U 6pyckom p = 0,1. Eciu MpumoskuTh K 6PYyCcKy CHiTy, HalpaBJIeHHYI0 BBEPX IO YIJIOM
a = 30° K TOPU30HTY, TO 6PYCOK 6yIeT IBUTaThCs IO CTONY C yeKopeHueM a = 0,18 m/c?. Tlox Kakum
YIJIOM (3 HaJIO0 MIPWIOXKUTH K OPYCKY TaKyIO ke 10 MOZYJII0 CUITY, UTOObI OPYCOK ABUTAJICS TIO CTOY
paBHOMepHO? OTBET OKPYIJIMTE [0 Lie/IbIX IPafycoB. YCKOpeHMe cBO60LHOro najenns g = 10 m/c?.

1g(cos o + psin )

V14 p?(a+ pg)

b=+ arccos( ) + arctg u, T.e. 51 =~ 45° wnu By ~ —34°.

HenuHeitHas npyxuHa

Ha pucyHke mokasaH rpaduk 3aBUCUMOCTY MOZYJISI CUJIbI F' pacTsKeHUS TIPYKMHBI OT €€ yIjImHe-
HUS 2 (TIpy 6obIINX AedhopMalysX MPY>KMHA He MogYMHsIeTcs: 3aKoHy I'yka). [TpyskMHY MPUKPeIIs-
IOT OJHMM KOHIIOM K ITOTOJIKY. K Ipyromy KOHITy IpY>KHbBI, He nedhopMupys e€, akKypaTHO IO/iBe-
MIMBAIOT TPY3 Maccoit m = 650 T, TIOC/Ie Yero OTIycKalT Tpy3 6e3 HauanbHOI ckopocTu. O1ieHuTe,
Ha KaKyl0 MaKCMMaJIbHYIO IJIMHY PACTSHETCS MpykuHa. TpeHneM 1 Maccoit pykK1HbI TpeHe6peyb,
yCKOpeHye CBOGOMHOTO MafleHusl IPUHATh paBHbIM g = 10 M/c2.
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E) Crakau B BopoéMme

He60s1b111071 ITyCTO? TOHKOCTEHHBI IWIMHAPUIECKMI CTakaH 06bEMOM V) TTepeBOpauMBaloT BBEPX
IOHOM U MeJJIeHHO IMOTrPYKaloT B ITyOOKMII BOLOEM, yaepK1Basi OCh CTaKaHa B BEPTUKAJIbHOM T10-
JokeHMM. Hast ToBepXHOCThIO BOMOEMA HAXOAUTCST BO3AYX (aTMochepHOoe JaBIeHue py), TeMiepa-
Typa KOTOPOrO paBHAa TeMIlepaType BOZLbI, a OTHOCKUTeNbHas BAaKHOCTh 100%. ITo KakoMy 3aKOHY
OyaeT M3MeHSIThCSI MOAY/b BHITATKMBAIOIIEN CUIIbI, JeVCTBYIOIIEl Ha CTaKaH, IPU ero MOorpyskeHnUn
OT MOBEPXHOCTY BOABI B BOJOEM Ha Iyouny H? [IIOTHOCTH BOMBI paBHA p, YCKOPEHNE CBOOOTHOTO
nageHus g, JaBjaeHe HaChIeHHbIX ITapOB BOJbI IIPU SAHHOW TEMIIEPATYPE py.

Po — Pu r9Vo
Fu = pgVi = :
PIM b0 = pu+ pgH Ll
Po — Pu

Nén B 6acceitHe

[Tocsie MOIOMKY CUCTEM OTOIJIEHMS M BOJOCHAOKeHMsT 6acceitHa 06bEMOM V' 4acTb BObI BhITEK/IA
M3 Hero, a OCTaBIIAsICS YacTh 3aMép3ina. B utore B H6acceitHe octascs néx o6beémom (10/27)V mipu
temmneparype 0 °C. B 6acceitH HauMHAIOT HAIMBATh Bomy. Kakyio TemIiepaTypy J0O/KHA MMETDb BOJIa,
yTOOBI, KOT/Ia JIEN pacTaeT, 1 6acceiiH OyeT MOJTHOCTbIO 3aII0JIHEH, BOJIA B HEM MMeJIa TeMITepaTypy
t = 20 °C? IJIOTHOCTY BOABI M JIbIa p = 1000 Kr/M> 1 p; = 900 KI/M?, yIe/lIbHbIe TeIIOEMKOCTY BOJbI
u nbga cg = 4200 Ix/(kr-°C) u ¢ = 2100 Ix/(kr-°C) COOTBETCTBEHHO, y/Ie/IbHAs TEIJIOTA IIaBIeHUS
sbga A = 335 KIDK/KT. IToTepsiMu TEIUIOTHI IIpeHeOpeyb.

10px(t + A/cs)
to=t+ ———"—> ~T70°C.
’ " 27ps — 10py

) Axxymynatop TenedoHa

EMKOCTb aKKYMYJISITOPOB MOGM/IBHBIX TeJIe()OHOB YaCTO M3MEPSIOT B MU/UIMaMIiep-yacax (MA). Ota
BeJIMYMHA TTIOKA3bIBAeT, CKOJIBKO YaCOB MOKET Pab0TaTh aKKYMYJISITOD, AaBasi TOK CMJIOM B OJMH MUJI-
nuamiep. EMKOCTb HEKOTOPOro akKKyMYJ/IATOpa paBHa ¢ = 950 MAuU. MoOGM/IbHBI TenedoH mocie
3apsiIKY aKKYMYyJISITOpa rpopaboTan ¢ = 80 4, a HampspkeHMe Ha aKKyMYJISITOpe ObLIO MOYTH TTOCTO-
SIHHO U paBHO U = 3,6 B, moc/ie yero akkyMyssiTOp paspsaawics. YeMy paBHa cpefHSISI MOIHOCTb,
noTpebsiBIIasics: TeeOHOM B 3TOT Iepuof, BpeMeHM? AKKyMY/ISITOP CUMTATh MIealbHbIM MCTOY-
HUKOM.
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3 KnuH c waitboit Ha HUTH

Ha rm1agkoit ropM30HTAIbHOM TMTOBEPXHOCTY HaXOAUTCSI KIMH € BBICOTOM h = 30 CM U IIMPUHON OC-
HOoBaHUs d = 40 cM. Ha ero miaikoi HakJIOHHO# IJIOCKOCTY HaXOAMUTCSl MaJieHbKasl 11aitba, coenu-
HEHHAsI C KIVMHOM IIpY ITOMOIIY HEBECOMOJ HepaCTSKMMOW HUTH, TIEPEeKMHYTOM uepe3 IBa 610Ka
(cM. pucyHOK). B/1oku HeBecoMbie 1 BpalllaloTCsl 6e3 TpeHusl, Macca KJIMHa B n = 8 pa3 60Jibliie Macchl
mai6pl. C KaKMM YCKOPEHMEM HAaUHET IBUTAThCS KJIMH I10C/Ie OTITyCKaHus? YCKOpeHe CBOOOIHOTO
najleHus CYUTaliTe paBHBIM g ~ 9,8 M/c?. [IBUsKeHMe KIMHA — IIOCTyIaTebHOe.

90si
n-+5—4cos« 49

Crep)xHu B nonycepuueckoi yawe

Imagkast monycdepnyeckast yaiia HEMOABIKHO 3aKpervieHa Ha CTOJIe TaK, UYTO €€ OCh CMMMEeTPUA
BepTUKaJIbHA. B yanry nmocieoBaTenbHO KJIAAYT IBA TOHKMX HEOGHOPOLHBIX CTEPSKHSI OOMHAKOBO
Macchl M OAMHAKOBOJ OJIMHBI, MeHbIlIel auamMeTpa Jaiiu. IlepBbolii cTepskeHb B IOIOKEHUM PaBHO-
Becus oOpasyeT C TOPU30HTOM YTOJI vy, & BTOPOIl — VIO iy < «v1. 3aT€M CTEPKHU CKPEIUISIOT APYT
C IpyroM OOKOBBIMM TTOBEPXHOCTSIMU TakK, UTO OHM OOpPa3YyIOT HOBBIM TOHKUI CTepKEHb MPesKHel
IJIVHBI, ¥ KIAOYT MOTYYMBIIMIACS COCTaBHOM CTepsKeHb 0OpaTHO B valry. Kakoil yron ¢ rop30HTOM
OymeT 06pa30BbIBATH B IMOJIOKEHMM PABHOBECHS 3TOT COCTaBHOJ CTEPKEHb?

a = arctg@(tgoq + tga2)>.

€3 BoasHas pakera

«BopstHast pakeTa» MpecTaBsieT co60it moaytopaauTpoByto (V' = 1,5 1) 6yTbUIKY, B KOTOPYIO HAJIUTO
He6OJIbIII0e KOJIMUYeCTBO BOAbI Maccoii m = 200 r. PakeTa HeCET IMOIe3HbIN IPy3, 3aKPETUIEHHBIN Ha €€
KOpITyce CHapy>Xu. ByTbIsIKa 3aTKHYTa pe3MHOBOI MPOOKOIL, a JaB/ieHe BO3AyXa B Heil paBHO p = 5
atmocdep. OieHNTe, Ha KaKyI0 BBICOTY B3JIETUT 3Ta PaKeTa, 3aylieHHAsl BEPTUKAIbHO BBEPX U3 TTe-
PEBEPHYTOTO MOJIOXKEHMS B pe3y/IbTaTe ObICTPOTO BBIOPOCA BOJIbI IIOC/IE yIATeHNs TPOOKN. B MOMeHT
cTapTa pakeTta 6pUTa HeroaByokHa. OOIast Macca B3JieTeBIlel pakeTsl ¢ «60eronoBKoii» M = 0,5 KT.
CunTaiiTe, UTO JaBjaeHue B OyThUIKE IMPU BbIOPOCE BOIbI MEHsIETCS He CWIbHO. Maccoit mpooku u
BO3[yXa B 6yThIIKe IpeHebpeub. IOTHOCTD BozbI p = 1000 Kr/M?, ycKopeHue cBO6OIHOrO MafeHusI
g = 10 m/c?.
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h_KM_(4/5)pAVm_ 4pm? ~ 46 M
T Mg Mg(m+M)  5pMg(m+ M)~

€} YerbipéxyronbHas nposonoyHas nupammaa

VI3 1IpoBOJIOKM CJiesiaiy ITPaBUIbHYIO UeThIPEXYTOMbHYIO TMPaMUILY, BCe pEOpa KOTOPOI MMEIOT Oy -
HaKoOBOe comnpoTuieHne R. K cepenyHam AByX cocemHUX (TMePIEeHIUKYISIPHBIX) PEOEp OCHOBAHUS
MTO/ICOeAVIHWIIM BBIBOZBI A M B oMMeTpa — Ipubopa 1151 MU3MepeHMs COITPOTUBIIeHN . UTO IMOKaxKeT
ommeTp?

2R/3.

BycuHka n aBMXKyLLMIACA 3apaa,

[To IIMHHOMY HEIPOBOMSIIEMY CTEP;KHIO MOKET 6e3 TpeHMs mepemMenaThcst 6ycMHKa Maccoii m u
3apsiioM q. BIoJib cTepsKHSI Ha pacCTOSTHUM d OT HETo MepeMellaloT ¢ ITOCTOSIHHOM CKOPOCThIO V) TO-
YyeyHblii 3apsif g. CuMTast, YTO B HAYaIbHbIi MOMEHT OYCMHKA ITOKOMUJIACh M OblIa 0€CKOHEYHO yaase-
Ha OT TOYEYHOTO 3apsa, OIpeIe/nTe MaKCMMAaJIbHYIO CKOPOCTb Viax O6ycuHKM. [TocTpoiiTe rpaduk
3aBUCUMOCTU Viax OT Vp.
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VolV,

McTouHuk: MockoBcKas onMMnMaaa WKoNbHWKOB no dusmke, 2011/12, 3akntoumtenbHblii 3tan, 10 knacc — ycnosus (1), ycnosus
(2), pewenus (1), pewenus (2). 3apaum nepeHabpaHbl Ha botay.pro, peweHns — no odULMaNbHbIM.
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