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BcOLl, 2024/25, 3aknouutenbHbli 3Tan, 10 knacc, TeopeTMyeckui
TYP

Bcepoccuiickag onMMnmana WKobHUKOB Mo dusmnke  Ycnosus

3apaua 1 T[lepenpaBa

W3 rmyHKTa A, pacroyioyKeHHOTO Ha OJJHOM Gepery peKu IIMPUHOI [, TieperpaBisieTcsl Ha MPOTUBO-
TTOJIOKHBIV 6eper HebosbIIasi MOTOPHAs JoaKa. bepera pexu mapannenbHbl Ipyr Apyry. CKOPOCTb
TeueHMs peKu Be3Jle OAMHAKOBa M paBHA u. Ha MpOTUBOIIONIOKHOM Gepery peku Ha OJHOM MepIieH-
OUKY/Isipe K 6eperaM ¢ MyHKTOM A pacrojioskeH MyHKT B. CKOPOCTb JIOAKY OTHOCUTEIbHO BOIBI
TOCTOSIHHA TI0 BeJIMUMHe U paBHA 2u, a €€ BEKTOpP B TeUeHMe BCero BpeMeHM IeperpaBbl MepreH-
OUKysipeH nipsimoit BC, roe C' — 1eHTp JIOAKN. B HEKOTOpbIit MOMEHT BpeMeHM t; CKOPOCTb JIOAKA
OTHOCHUTEJIbHO Oepera IepreHauKy/IsipHa JIMHUK Oepera.
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A
1. B kKakoM HalpaBaeHUM JI0[Ka Havaia JBMKeHMe U3 ITyHKTa A: 10 TeUeHUIO0 WX IIPOTUB Teue-
HUs1? OTBET 06OCHYIATE.
2. Haiigute yron /ABC B MOMEHT BPEMEHMU t.

3. Ha kakoM pacCTOSIHUM OT MyHKTa B GymeT HaXOOAUThCS JIOAKA, KOTIa OHAa TOCTUTHET ITPOTUBO-
TIOJIOSKHOT'O Oepera peku?

4. Ha kakom PaCCTOSAHUMA OT ITYHKTa B 6y,lleT HaXOOMTbHCA JIOAKA B MOMEHT BpeMeH! t1?

5. Haiigurte pagnyc KpMBU3HBI TPAeKTOPUM JIOOKU B CUCTeMe OTcuéTa Gepera JJis IBYX C/TyyaeB:
a) B MOMEHT CTapTa U3 IyHKTa A; 6) B MOMEHT BPEMEHM t.
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3apaua 2 [lpusma

Ha mepoxoBaToii ropr30HTAIbHOM TTOBEPXHOCTU CTOJIA HAXOAUTCS CUCTEMA, COCTOSIIAS U3 TPU3MBbI
Maccovi m, CHaO3KEHHO¥ JIETKUM 6JIOKOM, 1 6pycka Maccoit M = 2m (cM. puc.). BOKoBast TOBEpXHOCTb
TIPU3MBI SIBJISIETCSI ITIaJIKO¥, & YTOJI MEX/y I'PaHbl0, Ha KOTOPOJ HaXOAUTCsI OPYCOK, ¥ TOBEPXHOCTHIO
cTosa paBeH « (sina = 3/5). K 6pycky npuBsizaHa JIErkasi HepacTsDKMMasl HUTb, IepeKMHyTas uepes
670K, K ITPOTMBOIIONIOKHOMY KOHILY KOTOPOJ IPUIOKeHa ropu3oHTaIbHas cwia F. Vi3BeCcTHO, UTO
YCKOpeHMe IIPU3MbI He 3aBUCUT OT BEJIMUMHBI 3TOM CUJIBL.

ol
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1. OmpenenyuTe BO3MOKHbIE 3HaUeHMS KO3hPUIIMeHTa TpeHUs p MeKIY IMPU3MO 1 TTIOBEpPXHO-
CTBIO CTOJIA.

2. 1151 KaXKaoro 13 MOyYeHHbIX B MyHKTe 1 3HAaUeHMIT p HaliAuTe YCKOPEHME TIPU3MBI a.

VYcKkopeHMe cBOOOTHOTO IaieHNsT paBHO g. HaKJIOHHBIN OTPe30K HUTY MapasuiesieH J1eBoii 60KOBOIA
rpaHu rpusMbl. TpeHye B ocy 6;10Ka OTCYTCTBYeT.

3apauya 3 [MMaparwowmiti NoplueHb

B umnmMHapuIeckom cocyie, YCTAaHOBJIEHHOM BEPTUKAJIBHO B I10JI€ CUJIBI TSIKECTH, ITOJ, MAaCCUBHBIM
TOPU30OHTAIbLHBIM MOPIIHEM Maccoit m = 100 KT coaep>KMUTCSI OMHOATOMHbBIN MAeanbHbIN ra3. Hanm
MOpIIHEM — BaKyyM. [TopireHb HAXOAMTCS B PABHOBECUM M MOKET IIepeMeIaThCs BIOJIb CTEHOK CO-
cyza mpakTuuecku 6e3 TpeHust. ITopiieHb 3aKpervisiioT B 9TOM paBHOBECHOM TTOJIOXKEHUU, TTOCTIe ue-
ro KJIagyT Ha HEero rupio Maccoit M. 3aTeM mopiieHb 0CBOOOXKIAIOT. [Ipy manbHelemM IBUKEHUN
TIOPIIIHS C TUpel ero MMHUMAabHOE PacCTOSTHUE hpin 10 AHA COCY/a B IBA pa3a MeHbIIe MCXOTHOTO
paccrossHus hg = 1,0 m. Onipenenure:

maccy rupu M
MOJY/Ib MaKCYMMAaJIbHOT'O YCKOPEHMS amax IIOPILIHA C IMpeil B IIpoLjecce OBVKeHUS ;

MOOY/Ib MaKCUMaJIbHOM CKOPOCTU Umax ITOPIIHSA C I‘I/IpEf;I B IIponecce OBV>KeHMS.

B N =

Yepes ganuTesibHOE BpeMs MOPIeHb OCTaHOBWIICS. HaliguTte paccTossHue h 10 AHA COCyda, Ha
KOTOPOM OyZIeT HaXOOUThCS TIOPIIEHb B COCTOSIHMYM HOBOTO TEPMOIMHAMUYECKOTO paBHOBE-
cus.

TeryI0EMKOCTb COCYa M TTOPILIHS TPeHe6PEXXMMO Majia, TEIIO0TAauya B OKPYsKAIOIIYIO Cpely OTCYT-
ctByeT. [Ipy OBM>KeHMM MOPIITHS OT MCXOAHOTO MOJIOKEHMS 10 ero IepBOii OCTAHOBKM ITPOIIECChl B
rase MOXXHO CUMTAaThb paBHOBECHBIMM. Macca raza MHOT'O MeHbIlle MacChl OPIIHS. YCKOpeHMe CBO-
060HOTO MaZeHMs CYMTaliTe paBHbIM g = 10 m/c2.
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3apaua 4 Ksaapar vs Kpyr

VI3 TOHKOJ HeIIPOBOSIIEN MIOCKOM IIACTMHBI BhIpe3an MSITh GUryp pasHoii GopMbl U pa3mMepa.
Kaxkayro 13 HUX 3apsSauin 3JeKTPUUECKUM 3apsIOM C IIOCTOSTHHOM, TOJIOKUTEIbHOM U OAMHAKOBOI
111 BceX GUTYP IMMOBEPXHOCTHO IVIOTHOCTBIO.

[TepBast purypa rnpeacraBiseT co60¥ KBapaT cO CTOPOHOI 2a, OT KOTOPOTO C OAHOTO M3 YIJIOB OTpe-
3/IM KBaJpaT cO CTOPOHOM a (CM. puc. 1). Moayab HaNpsS>KEHHOCTU 37IEKTPUUECKOTO TT0Is, CO30aH-
HOTO B TOUKe O 3apsiiaMy Ha MIOBEPXHOCTU TaKoii pUrypsl, paBeH Fj.

2a

2a

Puc. 1

1. Yemy paBHO oTHOoIeHue E'/Ey, toe E' — MoIy/ib HAaNIPSIKEHHOCTY 37IEKTPUUECKOTro MO, CO3/1aH-
HOro B Touke O’ BTOPOIi 3apsbkeHHO (purypoii, uMmeroieit Gopmy KBagpaTa cO CTOPOHOI 2\a, OT
KOTOPOTO C OJJHOTO U3 YIJIOB OTPe3a/in KBaApaT CO CTOPOHOI A\a (puc. 2)? A — HEKOTOPOe MOT0XKU-
TeJIbHOE YNCIIO.

Aa

2)\a

Aa

2\a

Puc. 2

2. OmpenenuTe MOJY/Ib M HAITPaBJieHVE BEKTOPA HATIPSDKEHHOCTHU E 4 97eKTP1YeCKOTO II0JIsI, CO3aH-
HOTO B TOUKEe A TpeTbeii 3apsiKeHHO uUrypoii, mpeacTapisitoneit coboit KBaapaT CO CTOPOHOI 8a,
OT KOTOPOTO C OAHOTO U3 YIVIOB OTpe3ai KBaApaT CO CTOPOHOI a (puc. 3). Moaynb BeKTOpa E 4 BbI-
pasuTe yepes BeIUUIUHY Fj.

8a

8a

Puc. 3
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3. OnpegnennTe MOAY/b M HAIIpaBJIeHNE BEKTOPA HAIPSDKEHHOCTU E g 37IeKTPUYECKOTO M0JIsl, CO3L4aH-
HOTO B TOUKe B 4eTBEPTOI 3apsbkeHHOV GUTypoit, umeroliei popmy ueTBepTH KOJbIla (PUC. 4), BHYT-
peHHMIi paanyc KOTOPOTO PaBeH a, a BHEIIHUI — 2a. Monynib BeKTOpa E'p BeIpasuTe uepes Fj.

Puc. 4

4. OnpenenuTe MOIY/Ib M HAITpaBJIeHME BEKTOPA HATIPSI)KEHHOCTU Ec 37IeKTPUYECKOTO 10151, CO30aH-
HOTrOo B TOuKe C TISITOJ 3apsbkeHHOI MUrypoii, uMmeroieit dopmy Tpamnenyu (puc. 5), 0lHO OCHOBaHMe
KOTOPO1 paBHO a, BTOpoe — 2a. Moay/ib BeKTOpa Ec BbIpasuTe uepes Fy. YIJIbI IIpy 60IbIIEM OCHO-
BaHMM JaHHOJ Tpamelyuy yKa3aHbl HA pUCYHKe.

60°

2a

Touku O, O', A, B u C Hax0O#SITCS B OJHOV IIJIOCKOCTY C COOTBETCTBYIOIIEN (PUrypoii.
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3apaua 5 Baii kopamo!

B 6eckoHeuHOIt s5eKTpuUecKoit ernu, pparMeHT cXeMbl KOTOPO1 IpeicTaB/ieH Ha pUCYHKe, Kaxkaast
TPEYTOJIbHAS sTYeiiKa COLEPKUT TPU UCTOYHMKA C OOMHAKOBBIMY BHYTPEHHUMMU CONIPOTUBIEHUSIMU
r, HO pasHbiMu I/C (£, 2€ u 3E), IpUYEM MONSIPHOCTD MTOAK/II0YEHMS UCTOYHUKOB C OTHOI U TOM ke
O[IC mepuoauuecKy MeHseTCs (CM. PUC.).
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1. YUemy paBHBI pa3HOCTYM IMOTEHIMAJIOB (¢ — ¢_) MEXIY IIFOCOM M MMHYCOM KaXX[0r0 MCTOY-
HMKA B JAHHOV Lenu?

A

X
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Y
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2. OmpemenuTe CUJIbl TOKOB Yepe3 BCe MCTOYHMKY B JAHHOI LIeIn.

3. Kaxkoe conpotuBiaeHne R MOKakeT OMMeTP Py MOAK/IIYeHIM K IVTIOCY M MMHYCY MCTOYHMKA C
9IC &, HaxopsIerocs B JaHHOI Henu? Kakue conpoTuBieHus Ry 1 R3 MOKaskeT npubop, ecin
cAenaTh TO XKe camMoe C MCTOUHUKaMM 2€ u 3€ COOTBETCTBEHHO? ByayT /v 3aBUCEThb ITOKa3aHUS
OMMeETpa OT MOJISIPHOCTY ero MOAKIIUeHNs?

4. OpguH 13 nctouHukoB ¢ IJC 2€ 3ameHmIn OpyruM UCTOYHUKOM ¢ SIIC, paBHOM £, M BHYTPEH-
HUM CONPOTHUBIeHMeM /2. KakoBa B 3TOM ciiyuyae OyzeT cuiaa Toka I, TeKylero yepes 3ame-
HEHHBIIT UCTOUHUK?

Bennuunbl £ u r cunTtaniTe u3BeCTHbIMM. COMPOTUBIEHMEM COEIMHUTENbHBIX TIPOBOAOB MOXHO Mpe-
He6peyb.

MNcTouHuk: Bcepoccuitckas onmMmnuaa WKONbHUKOB no dusmke, 2024/25, 3aknountenpHblit 31an, 10 knacc, TeopeTmyeckuin Typ
— YCNoBMS, peleHus. 3afaun nepeHabpaHbl Ha botay.pro, peweHns — no oduLManbHbIM.
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