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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2025/26, 3aknounuTenbHbIX 3Tan, 7 Knacc

ToHHbI necka

B mycTOi KOHTeHep 3aChINAIOT MECOK C TIOMOIIbLIO IBYX KOHBEepHbIX JIeHT. [IJIMHA Kaska0i JIeH-
Thl cocTasisieT L = 30 m. [lepBas meHTa OBUKETCSI CO CKOPOCTBIO v1 = 3 M/C, C HE€ B KOHTeITHeD
KaKIYI0 CEKYHIY CChiraeTcs m; = 20 Kr mmecka. Bropas jeHTa IBUXKETCS CO CKOPOCTBIO v = 2 M/C,
C Heé B KOHTeIHep KaXKIYI0 CeKYHIY MOCTyMaeT mo = 10 KT mecka. JIEHTbI BK/IIOYalT OJHOBPEMEH-
HO, B HQUaJIbHbIJI MOMEHT OHMU NyCThl. [IeCOK HaUMHAIOT TOAaBaTh HA JIEHTbI HA PACCTOSIHUU L OT
KOHTelHepa cpasy Iocjae UX BKIYEeHMS.

1. 3a Kakoe HauMeHblliee BpeMsi ITOC/ie BKIIOUEHMS JIEHT B KOHTelHep OymeT 3arpyskeHo M =4 T
recka?

2. CKOJbKO KMJIOTPAMMOB MecKa MOCTYIUT B KOHTEeHEeP € KaK/I0¥ IEHThl K MOMEHTY OKOHUAHUS
3arpys3kmu?

)T =145¢c; 2) My = 2700 kr, M2 = 1300 Kr.

Paauyc Weapuwmnbaa
Hp]/l penieHM 3agadmM MOILYT HOHa,ILO6I/ITbCH cieaymiine ClripaBOYHbIe HaHHbIE: I'PABUTALIMMOHHAS

M
moctostHHast G = 6,7 - 107" ——; ckopocTh cBeTa B Bakyyme ¢ = 3 - 10° m/c; paguyc 3emmn
KT - C

M
R = 6,4 - 10° M; yckopeHMe cBOGOLHOrO MafeHus Ha IoBepXHoCcTy 3eMin g = G =10 o) (3mech

R?
M — macca 3emn). [IpuBenéHHbIle 0603HaUeHMS GM3MUECKMX KOHCTAHT OCTAIOTCSI HeM3MeHHbIMMU
Ha MMPOTSDKeHUM BCelt 3aaunt.

CoracHo 00111eii TeOpUM OTHOCUTEIBHOCTHU, €C/IN CKaTh chepuueckoe TesI0 paBHOMEPHOI MJIOTHO-
CTU 10 pagynyca, MeHbIIEro HeKOTOPOIo KpUTUUECKOIo 3HaueHus R, TO rpaBUTalMs Ha €ro oBepX-
HOCTM CTaHeT HACTOJIbKO CUJIbHOM, UTO Jla)ke CBET He CMOKeT MOKMHYTh 3TO TeJI0 — OHO TpeBpa-
TUTCS B YEPHYIO ObIPY. DTOT KPUTUUECKUI pagnyC, Ha3bIBa€Mblil TPaBUTALIMMOHHBIM, WM PAAUNyCOM
[IBapImmabaa, BBIYUCISIETCS 110 hopMyrie:

Rg:2-m°‘-Gﬁ-cv,

rIe m — Macca Tena, «, [ ¥ -y — HeKOTOpbIe 6e3pa3MepHble IIOCTOsSIHHbIe. HuKake Apyrie XapaKkTe-
PUCTMKM Tesia (TTIOTHOCTDb, XMMMUIECKNI COCTaB 1 T.I1.) Ha 3HaUeHue R, He BINSIOT.

1. ITonb3ysIch COOOpasKeHUSIMU pa3MepPHOCTH, OIPeIe/INTe 3HAUeHMS TTIOCTOSTHHBIX «v, 3 U 7.

2. Jlo kakoro pajgmuyca Heo6X0QMMO CKaTh 3eMIII0, COIJIACHO MPUBENEHHON TeOpuM, UYTOObI OHa
IpeBpaTuIach B UEPHYIO AbIPY?
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2G 2gR?
Da=1,6=1,v=—2,ToecTb R :—Qm; 2)Rg:g—2%9,1MM
C C

B3 Cucrema c nopxatbiMu npyxuMHaMm

B cucreme, 1306pak€HHOI Ha pUCYHKe 1, HeBecomasi M HEpPACTSKMMasi HUTh IepeKMHyTa yepes 1Ba
TTOABVKHBIX HEBECOMBIX 0j10Ka. E€ mpaBbIii KOHeI MPUKPEIIEH K HEITOABVDKHOM rOpU30HTaIbHOM
CTEeHKe, a JIEBbII KOHEIl — K ITO/I;KaTO MPYKMHE XKECTKOCThIO k1 = k. Och ITpaBoro 6;710Ka MpUKper-
JIeHa K MO/IKATO MPYKMHE KECTKOCTBIO ko = 4k. [IoporoBble 3HAUYEHMSI CUJI TTOIKATUS 06enX Ipy-
SKMH OfVMHAKOBbI  paBHbBI Fy. BepxH1e KOHIIbI IPYKMH KECTKO 3aKpeTyieHbl. B HauaabHbIE MOMEHT
BpeMeHM JIeBbIi 6JI0K HAUMHAIOT paBHOMEPHO OITyCKaTh, TAK UTO €ro OCh ABMKETCS C MIOCTOSTHHOI
CKOPOCTBIO v. I3BECTHO, UTO BEIMYMHA CUJIbI, TPUKIIAIbIBAEMOIL K OCH 6JI0Ka, B HAYaIbHbI/I MOMEHT
paBHa Fy. CunTaiiTe, UTO HUTb He MTPOCKAIb3bIBAET 110 GI0KaM, TPeHME B OCSIX 6I0KOB OTCYTCTBYET.

™~

00009001
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1. OmpepennuTe CKOPOCTU TOUKM A HATU U TOUKU B (CepedyHbl TPaBOil IPY>KMHBI) uepe3 BpeMsl ¢
rocje Havasa JBUKeHUS.

2. HaiimnTe 3aBUCMMOCTD OT BpeMeHM CUJIbl F', KOTOPYIO HEOOXOOMMO MPUKIIAIbIBATh K OCH Jie-
BOTro 6JI0Ka, UTOOBI OH ABUTAJICSI BHU3 C IIOCTOSTHHOM CKOPOCTHIO v.

IMpumeuanme. O6e TomKaThIE MPYKUHBI YCTPOEHBI TAK: OHY He NedOpMUPYIOTCS, ITOKa TPWIOKEHHAS! K HUM
CUJ1a He TIPeBBICUT IIOPOTOBOe 3HaUeHue Fyy. Kak TonbKo cuiia CTaHOBUTCS 6osbliie Fy, TpysKMHa HAUMHAeT pac-
TATUBATBCS (MU CKUMATBCS), IPUYEM €€ SKECTKOCTD k; OIIpefieNsieT CBS3b MEeXIY M3MeHeHeM CUJIbI YIIPYTo-
¢ty u gedopmanueit:

_ F—-F
- b

Ty

k; i=1,2,

rae x; — abCcomIoTHAs BenuunHa fedopmaiiuu (M3MeHeHYe ITIMHBI) TTPY>KMUHBI.

OnpeaeneHne NAOTHOCTH

B nmabopaTopuu nmeeTcst apeoMeTp, KOTOPbIN MTO3BOJISIET M3MEPSITh INIOTHOCTH TOIHKO B IMaria3oHe
ot 0,90 r/cM® 1o 1,20 r/emB. s orpezeieHUs [IJIOTHOCTU p,, HEU3BECTHOM XKUAKOCTH, KOTOpasi ierye
BOIbI, MCITOJIb3YETCSI METOJ, CMeIBaHusl. [OTOBSIT Tpu cMecu ¢ 00bEMHBIMYU HOJSIMU BOmbl: 0,40,
0,50 1 0,60 (3TM 3HaUYEHUS U3BECTHBLI TOYHO). Vi3MepeHusl Ial0T Caenyoliue 3HaueHUs III0THOCTU
cmeceit: p; = 0,912 r/cm?, py = 0,926 r/cm? 1 p3 = 0,938 1/cM3. AGCOMIOTHAS MTOTPEIIHOCTD KasKA0I0
usmepenus Ap = 0,005 r/cm?. IIIOTHOCTb BOABI IPUHSATA PaBHOIL p = 1,000 r/cM? TOYHO (3TATIOHHOE
3HauyeHue).
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1. JInst KaKmoil cMecy BBIYMCIATE TJIOTHOCTb MCXOMHOV SKUIKOCTU p, M OIpenennTe abCcolioT-
HYIO ITOTPEITHOCTh KaXKIOT0 MOy4YeHHOTro 3HaueHus1. CunTaiite, 4To 06bEM CMeECH PaBeH CyM-
Me 00BbEMOB CMeIIMBaeMbIX JKUIKOCTEIA.

2. OueHuTe, B KAKOM MHTEPBaJIe MOXKeT HaXOOUThCS UCTMHHOE 3HaUeHMe p,, 110 Pe3ybTaTaM TPEX
M3MepPeHU1 C YUETOM UX ITOTrPEIIHOCTE.

3. Ecau 6b1'y Bac 6bI1a BOSMOXKHOCTB ITPOBECTY TOJIBKO OJTHO M3MepeHMe, KaKyi0 00bEMHYIO OJTI0
BOZIbI (v HY>KHO ObIIO ObI BBIOPATh, YTOOBI ITOT'PEITHOCTD OIIpeneseHus p, Obljla HauMeHbIlei?
YUTuTe, 4TO IJIOTHOCTb CMECH JIOJIKHA IT0Ia1aTh B pabounii quamna3oH apeomeTrpa. Yemy paBHa
9Ta MMHMUMaJIbHas MmorpentHocTb? CunTaiiTe abCOMIOTHYIO OTPELTHOCTb OpeneaeHus I0T-
HOCTM apeoMeTpPOM PaBHO Ap 1151 TI060T0 3HAYEHMST 00bEMHOI 10TV BOJIBI.

P — A
@OpMYIIBL: p, = pi—ap P

P Apy = =P 5 miyERTe 30 Ay = 1/3, Apg min = 0,0075 r/cm3.
11—« 11—« ’

McTouHmk: MoCKOBCKas onuMnuaga WKoAbHUKOB no @usmnke, 2025/26, 3aknountenbHbl 3Tan, 7 KNacc — YCI0BUS, pPeLleHus.
3apaum nepeHabpaHbl Ha botay.pro, peweHns — No oduLMaNbHbIM.
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