BCEPOCCUMCKA I OJIUMITUAJIA T10 ®U3UKE
HIKOJILHIKOB ropoaa Kamxyru
2018 — 2019 yueOHBIit roj
8 kaace

1. OnsiTel podeccopa [aroka. [lnoTHocTh KaMHsA. (10 OamIOB) . o
http://www.physolymp.ru/wp-content/uploads/2015/06/mun2013.pdf ( —

[Ipodeccop I'mox mpoBoawi CBOH odepemHOil dKcrepuMeHT. MeH3ypka
ObL1a YacTUYHO 3amnoiiHeHa Bogol (puc. 1). [Ipodeccop B He€ MOMHOCTHIO
NOTpy3Ui KaMyllIeK Ha HUTOYKE, HE KacasCh UM JHA. YacTb BOJBI IIpU 404 0
sToM BbBUTMIAch. [Ipodeccop BeIHYN Kamernek. B MeH3ypke ocrancs
HOBBI 00beM BOABI (puc. 2). UeMy paBHa IJIOTHOCTb KaMHs, €CIIH €ro

macca 56 r? e R

10 10
Bo3MokHOE perenue \J/ X/
3amaTHHH M. Puc. 1 Puc. 2

OOBeM KaMHS paBeH 00beMy HE3aIoJIHEHHOH YacTH MEH3YPKH 110CIIE OIyCKaHHS.
210 V=18 M1 (cMm3).

[TnoTHOCTH Kamymika p=m/V=3,1r/cM3

[IepBblil pUCYHOK HE HYXEH.

Kpurepuu orieHuBanns

Wnes onpeneneHus o0beMa KaMHs 3 Oamna
Haxoxnenne oobema 4 baia
Pacuer miotHocTu 3 daiuta

2. Momnaoxk (10 Gamios)
http://www.rosolymp.ru/attachments/6442 7.pdf

[podeccop ok — 3asyibiil peidak. B oxuH npekpacHbIil JeTHHI JAeHEK podeccop
OTIIPaBUIICS HA PBHIOANIKY, NMPUXBAaTHB C COOOW yHouky M cHactu. llommaBok s

pBIOOIOBHOM ynouku uMmeeT odbeM 5 cM® m maccy 2 1. K momiaBky Ha Jjecke

MPUKPEIJICHO CBUHILIOBOE IPY3UJI0, M IIPU 3TOM MOIUIABOK IJ1aBaET, NOIPY3HUBLIMCH HA \\ ﬂ
HOJIOBUHY CBOero oowbema. Haiinmure maccy rpyswia. IlnotHocts Bogsl 1000 kr/m?, (LoD (C J)

IoTHOCTE cBuHIA 11300 xr/m3.

Bo3MoxxHOe penienne



http://www.physolymp.ru/wp-content/uploads/2015/06/mun2013.pdf
http://www.rosolymp.ru/attachments/6442_7.pdf

Ha cucremy, COCTOALIYIO K3 NOIIABKA M TPY3WIA, ACHCTBYIOT HANPABICHHBIC BHU3 CHIIbI
TsKeCTH mg (npuiaokeHa k nomiasky) 1 Mg (npunoxkena K rpysuiy), a TakiKe HanpaBieHHbIE
BBepX cuibl Apxumena p,gV /2 (npunoxena k nomnasxy) u p,gM / p, (npunoxkena k rpysu-
ny). B paBaosecun cymma Cul, ICHCTBYIOIIMX HA CHCTEMY PaBHA HYIIHO!
p,gV + p.gM
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KDI/ITGDI/II/I OLICHWBaHUA

3anrcaHO yCIOBHE IJIaBaHMs MOTUIABKA C TPY3WIIoM | 4 Oaima

Y4reHo, 4YTO TOIIABOK TOTPY’XKEH B BOAYy Ha | 2 Oamna
MOJIOBUHY 00beMa

[IpoBeneHsl MaTemaTuyeckue mpeoOpasoBanus u | 4 Gamia
MOJTyYCH TPABHIIbHBINA OTBET

3. Bogoman (10 6amioB)

Ienpenmreitn JI1.O., Kupuk JLA., T'enbdrar .M. Pemienne Kimo4eBbIX 3ajad MO
(m3uKke I OCHOBHOM mKOIBI. 7-9 kiaccel.-M.:MJIEKCA, 2013

Ne 20.3

OpHaxapl Ha peidanke npodeccop Ok Tak 3aMedrajcs, 4TO 4YyTh HE YrOJIWI B
Bojonaa. Boja majana BHU3 ¢ OTPOMHOM BBICOTHI M ¢ IIYMOM yJapsulach O 3€MIIIO.
[Ipodeccop 3amymancs: «C kakoi BEICOTHI JOJDKHA MAAaTh BOJa, YTOOBI PHU yape O
3eMJIIO0 OHA 3aKHMaia?y.

[Momoru nmpodeccopy oTBeTHTH Ha 3TOT Bonpoc. CuuTaii, YTO Ha HarpeB BOJBI HIET
50% pacxoayemMoii MeXaHWYEeCKOW SHEpruu, HadaidbHas TemiepaTtypa Boabl 20 °C.
VY aenbHas TemnoeMKocTh Boabl 4200 Jk/kr-°C.

Bo3MoxxHOe penieHue

CorjiacHO yCJIOBMIO, HA HATPEB BOJBLI Maccoil m pac-
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Beruucnenus paior: h = =~ 70-10°(m).
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HO.TIy‘leHHbIﬁ pe3yJjabTaT NnoKasbiBaeT, CKOJIb BeJIMKa 9Heprus, Bbl-
aeJisieMas W norJioniaeMasi B TEIJIOBBIX IIpoieccax.



Kpurepnu onieHUBaHHUS

3anucaHO ypaBHEHHE IS KOJIMYECTBA TEILIOTHI, | 2 Oaa
MOJIyYEHHOTO BOJION MPU HArPeBaHUU

3anucaHo ypaBHEHUE JJIsl IOTCHIIMATILHON dHepruu | 2 6amna
BOJIBI Ha BBICOTE

3amucaH 3aKOH COXpPAaHEHUS DHEPruM C yderoMm | 3 Oama
TOTO, 4YTO Ha HarpeBaHume Boabl wuaeT 50%
pacxolyeMoil MEXaHU4YECKOU SHEPTUH

[IpoBeneHsl MaTemarmyeckue mpeoOpasoBanus u | 3 Gamwia

TOJIY4CH IIp aBUJIBHBIM OTBET

4. TpenupoBka (10 6asoB)

http://fizportal.ru/problem-kin-15

[Ipodeccop I'mok MOCTOSIHHO 3aHMMAETCS CIIOPTOM, Jja M CBOMX HMOAYMHEHHBIX IPUBJIEKAET K 3TOMY BaXKHOMY

neiny (Beb BO BPeMsl SKCIICAMIIMN HYXKHO OBITh CHJIbHBIM U BBIHOCITUBBIM).

Ha omnoii u3 TpernpoBok [Ipodeccop ['mrok 1 ero accucteHT 3HaWKHUH 1O KOMaH/Ie TPeHepa HAYNMHAIOT OeKaTh

C JIMHUMU CTapTa I10 HpHMOﬁ AOPOXKE B OAHOM HAIIpaBJICHUU. B OMpeACICHHBIC MOMCHTBI BPEMCHU OHHU I10

CBUCTKY MCHAIOT CBOIO CKOPOCTD. Fpa(bmcm 3aBUCUMOCTHU CKOPOCTHU KAXKAOI'0 CIIOPTCMEHA OT BPECMEHU YKAa3aHbI

Ha pucyHke. Yepes kakoe BpeMst IOCIIe CTapTa OHH CHOBA TIOPaBHSIOTCS?

W ACCHCTEHT 3HAMKMH
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V. mic Mpodeccop MoK
3

BosmoxHoe PECIICHUC

[epepucyem rpaduk B ocsix «m/c, c». [Tocne 3Toro npeodpa3oBaHus IIKana BpeMeHH YMHOKHUTCS Ha 60.

Tak Kak JABMKEHUE HA KAKOM U3 Y4aCTKOB paBHOMEpHOE (10 rpaduKy) ¥ MpSMOIHHEHHOE (10 YCIOBHUIO), TO
3aBHCHMOCTh KOOPJMHATHI OT BpeMeHH — JHHeHas1. [locTponuM 3Ty 3aBHCUMOCTb.

B HyneBoit MoMeHT BpeMeHH 00a CIOPTCMEHA HaXOAATCS Ha JJMHUU CTapTa — HYJIEBOI OTMETKE.

ITocne 120 cexynn Oera accucteHT 3HaikuH npodexan 600 metpos, npodeccop Imok — 360 meTpos. OT™METHM

9TH TOYKH Ha rpad)uke ¥ COSAMHUM UX C HYJIEM MPSAMOM JTHHUEH.

AHaANOTMYHO TOCTYIHM CO BTOPBIM H
TPETHUM 3TaIloM Oera.

B pesynbrare mojgydyuMm  JIOMaHble
JUHAM  —  TpapuK  3aBUCHUMOCTH
MIPONEHHOTO CHOPTCMEHaMHU
pacCcTOSHUS OT BPEMEHHU.

OueBuHO, YTO NPOeccop U aCCUCTEHT
MOPaBHAIOTCA  TOTAA, KOTJa  OTH
JoMaHble TepecekyTca  (pasymeercs,
nocie touku (0,0)). Ilo rpaduky
HETPYAHO YBHJAETH, YTO B ITOH TOUKE
Bpems paBHO 200 cexyHaaMm.
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Bo3MokHO periieHue 0e3 mocTpoeHus rpaduKoB, ¢ MOACYETOM MPOUICHHBIX MyTEH M UX CPAaBHCHHUEM.


http://fizportal.ru/problem-kin-15

Kpurepnu onieHUBaHHUS

[omyuensr paccTosHus, npoiineHnsie | 4 6ama
mpodheccopoM U aCCHCTEHTOM

Ectp ananus cutyanuu (rpaduk win paccyxaenus) | 4 6amna

ITony4eH npaBUIIBHBII OTBET 2 Gayta




