® BOTAY MOLL, 2024/25, 3akntounTenbHbli 31an, 10 knacc

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2024/25, 3aknouutenbHbi 3tan, 10 knacc

B noroHe 3a Hyném

Koneco pagunycom R = 50 cm ABMsKeTCsl 6e3 MPOCKab3bIBaHMUS 110 TOPU30HTAIbHOM TOBEPXHOCTH,
TIPM 3TOM €0 OCh ABVIKETCS C YCKOpeHyeM a = 1 m/c?. CITycTs Kakoe BpeMsl TI0c/Ie Hauasla JBVKeHIS
KoJieca yCKOpeHMe HEeKOTOPOi ero TOUKM, HAaXOSIeics Ha pacCTOSTHUM r = 25 CM OT ocu, OyaeT
PaBHO HYIO?

t~0,93c.

F-yckopeHue

F-06pa3HyI0 TPyOKy LIeMKOM 3aIlOHMIN PTYThIO, KaK ITOKa3aHO Ha PUCYHKe. JIJIMHa KaXKL0ro Kojle-

Ha TpyO6Ky paBHa L = 3]9—0, rze po — atMocdepHoe JaB/ieHue, p — IVIOTHOCTb PTYTH, ¢ — YCKOPEHUe
pg

cBo6ogHOrO nageHus. TpyoKy HAUMHAIOT IBUTATh TOPMU30HTANIBHO C MJIABHO BO3PACTAIOLINM YCKO-
peHyeM a (cM. pUcyHOK). Ilnomazp cedenus Tpyoku S mana (V'S < L). JlaBieHueM napos pTyTH
MOSKHO ITpeHeOpeyb.

1. OmpenenuTe 00bEM BBIIMBIIENCS U3 TPYOKM PTYTH, KOTIA YCKOPEHMEe CTAaHeT paBHbIM g. Yemy
PaBHO JIaBJIeHl€e PTYTU Ha JIEBOM KOHIIE TOPM30HTAIbHO YacTu TPyOKM B 3TOT MOMEHT Bpe-
MeHu?

2. PaccumuraiiTe cyMmMapHbIii 06b€M BO3ayxa B TPYOKe IPU YCKOpeHUM, paBHOM 3g. [IpuBeauTe
cxeMaTU4YeCcKuit pUCyHOK pacrpeneneHns: pTyTu B TpyOKe.

3. OTBeThTe Ha BOMPOCHI ITyHKTA 0) AJIsI CJIydast a = 4g.

DVi=Slp=2pg; 2)Vie= 25T 3) Sl
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3 06onouka Ha Becax

O60/10UKY C TOHKMMM U TUIOXO TTPOBOISIIIIVIMM TEIJI0O CTEHKAMM 13 HePACTSDKMMOTO TMOKOTO TTOIN-
9TUJIeHa B3BeCWIN, KOTJa B Helt He ObLIO BO34yXa, MOMYUYMIOCh 3HaUeHue Macchl M = 5 T. 3aTeM
C IOMOLIBIO HACOCa uepe3 TPyoKy ¢ HeGonpIuM cedeHreM S = 0,2 cM? 3a BeCbMa KOPOTKOE BPeMsI
7 = 5 ¢ 000JI0UKY 3aMIOIHWIN 10 06b€éMa V' = 10 IMTPOB BO3LyXOM, KOTOPbIii 6pasicsi CHapy>Ku, 1 cpa-
3y >Ke B3BeCUJIM TOTYUYMBIINIACS MEIIOK C BO3LYyXOM Ha TeXx ke Becax. [lomyumnu 3Hauenme 0,95M.
Yepes Gosnbliioe BpeMsl, KOTIa YCTAHOBWIOCH TEIVIOBOE PaBHOBECHeE, Pe3yIbTaT B3BEIIMBAHUS [IJIsI
000JI0UKM € BO3[yXOM CHOBA okasajcsi M. [laBneHue Bo3ayxa BHYTPU OOOJOYKM U BHe €€ Bceraa
paBHO py = 10° IMa. Hajizure Temnepatypy 1j OKpY’KaloLlero BO3ayxa.

Tp = (261 £ 1) K.

TpeyronbHuK-38e34a

I/ISBECTHO, yTO J100as cxXeMa, C TpeMs BbIBOOHBIMM KOHTAaKTaMM, COCTOAIIAA U3 MOeaJIbHbIX MCTOY-
HMKOB HaIIpS>KeHMA U pe3nCTOPOB, MOXKeT OBITh npeacTraB/ieHa B BMe 3Be3bl MJIM TPEYTOJIbHIMKA, B
BETBAX KOTOPBIX CTOAT NOea/IbHbI€ MCTOUYHUKN IINTAHUSA Y COITPOTUBJIEHM.

U, " 3 U,
-A l\
B C

Puc. 2

[TycTp B cxeMe Ha puc. 1 M3BeCTHBI COMPOTUBIIEHNMS U HAIpsDKeHMe MCTOYHMKA. [IpoBeauTe sKBU-
BAJIEHTHYIO 3aM€eHY CXeMbl, M300pa>kéHHOM Ha puc. 1, cxeMoit, M306pakEHHOI Ha puc. 2. I 3TO-
IO PacCYMTaiTe, YeMy MOTYT ObITh PAaBHbBI COITPOTUBIIEHNST PE3UCTOPOB U HATIPSKEHMS ICTOYHMKOB
MIUTAaHUS B SKBUBAJIEHTHOI 1IeTn. YKaKNUTe, OyIeT Jiu Takoe pellleHne efHCTBeHHbIM? CBOi OTBET
obocHyiiTe.

R R R
L= T2 = 5373 = o) PellieHye He efMHCTBeHHO.

botay.pro — ¢u3uka ¢ pazbopamu 3apau 2


https://botay.pro/olimpiady/mosh/2024-25-zakl-10/
https://botay.pro/olimpiady/mosh/2024-25-zakl-10/

® BOTAY MOLL, 2024/25, 3akntounTenbHbii 3tan, 10 knacc

B Pedpakromerp

PedpakromeTpust — ogyuH 13 Hanbosee yao6HbIX CITOCOO0B OIpeene sl KOHIIEHTPALy IIPUMeceit
B KMIKOCTU ITyTEM M3MEPEHUS e€ TIoKa3aTess IPeJoOMIeHNUS.

[Tpocreiimmii pedpakTomMeTp MpeacTaBIsieT cob0 TyOycC (CM. PUCYHOK, ITPeICTaBIeHHbIN BbIIIE), Ha
OHOM KOHIIe KOTOPOTO pacIiojiokeHa Ipu3ma C IOJAUPOBAHHON CKOILIEHHOM rpalblo. Ha 9Ty rpaHb
HAHOCUTCS Kalljis UCCaeayeMoit XXKUIKOCTU, KOTopas 3aTeM IPIKMMaeTCs K TTOBEPXHOCTU pacceu-
BaTesieM. PaccemBaTesb o6ecrieunBaeT OCBeNeHNe KUIKOCTY 0L BceMy yriamu. Ha ;pyrom KoHiie
TyOyca HaXOomUTCs OKYJ/IsIp. IIpy HabGmomeHny yepes OKyJIsSIp IIpY HaIlpaBJIeHUM SIPKOTO CBeTa Ha pac-
ceuBaTesb, BUAHA IIKaJIa, YaCTh KOTOPOJ OCBellleHa, a 4aCTb — HeT. [paHMIa MeXIy OCBEIIEHHOM U
HeOCBeIIEHHOI 061acTSIMM OIpeesisieT IToKa3aTeslb IPeTOMIeHUS SKUIKOCTY, OMHO3HAYHO CBSI3aH-
HbIN C KOHIIeHTpaIuei mpumeceri.

ALCOHOL

[IpuHUMTIMATbHAS ONITHYeCcKas cxeMa pedpakToMeTpa MoKa3aHa Ha pUCYHKe, TTpeiCTaBIeHHOM HM-
Ke.

CoGHparonas Jhvrza
JIMH3a OKyTIApa
PaccemBatenb o
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JKIKOCT TYE:
d| ¥ }>_
__________ F------9---
B |
3avepHEHHAasT - F . Fy -
IOBEPXHOCTb W e A
[ostyrpospa4Hbrii 3KpaH
CO IIKaJIOit

3a mpu3Moii, BHYTpU TyOyca, pacIionoskeHa coomparinas JMH3a. B eé GokasbHONM IJIOCKOCTY Ha-
XOJIUTCS TIOJIYIIPO3payHblii MaTOBBIM 5KPaH CO IIKaJIONi, pacCMaTpUBaeMblii uepe3 OKyJsIp. B mpo-
CTejileM BapyaHTe OKYJISIp IIpeCTaBIsIeT CO00Vi OMHY JIMH3Y, a 9KPaH PaclojIoKeH B e€ GoKaIbHOI
riockocTu. [IpeArionaraeTcs OTCYTCTBUE OTPAasKeHMS CBETA OT 3a4€pPHEHHO TOBEPXHOCTU TTPU3MBbI.
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[TpeamonoxkuM, 4YTO HEOOXOIMMO CITPOEKTHUPOBATh pedpakTOMETP IJISI U3MepeHUs] 00bEMHOI KOH-
LIeHTpaIuy CIIMpTa B Bofie ¢ mpeaesioM usmepenus 60%. [Ipu3ma pedpakromeTpa M3roTOBIEHA U3
CTeK/1a C rokasareyieM IpenomiieHns n = 1,500.

1. KakoBa BeniMuuHa yria § pu BeplliMHe MPU3Mbl, €CJIU IIPU MIOMEIeHMN Ha CKOLIEHHYIO IPaHb
npusmbl 30%-HOro pacTBOpa CMpTa € IoKasaTenaeM IpeomiaeHus nsy = 1,350 rpaHuiia ocse-
MIEHHOI 06/1aCcTY Ha 9KpaHe repeceKaeTcsl ¢ ONMTUYECKO OChIO TUH3BI?

2. PaccunTariTe gauHy MKaabl d (CM. pUCYHOK) Ha MOJYIPO3payHOM 3KpaHe. POKYyCHOe pacCTos-
Hue inH3bI F' = 10 cM. [loka3aTesnsb npesomaeHust uncton Boapl n = 1,333, 60%-Horo pacTBopa
crnupra — ngg = 1,362.

3. Llkana pedpakroMeTpa JOKHA UMETb LieHY feneHus 1%. Byaem cuuTaTh, UTO YeJI0BeUeCKOMY
a3y KOMGOPTHO pa3/inuaTh MpegMeThbl Ha aJéKOM PacCTOSIHUM, eCIU YIJIOBOe PacCTOSIHME
MeXOy HUMMU He MeHee ¢ = 15" (15 yrmoBeix MuHYT). PaccunTaiiTe MakCMMalIbHO BO3MOKHOE
dbokycHOe paccTosiHMe OKYISIpa Fax-

1) =258% 2)d=6,6MM; 3) Fpax = 25,2 MM.

NcTouHmK: MOCKOBCKas onMMNMaga LWKOAbHUKOB No ¢usmke, 2024/25, 3akntoumtenbHbli 31an, 10 knacc — ycnosus, peleHus.
3apaum nepeHabpaHbl Ha botay.pro, peweHns — No oduLMaNbHbIM.
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