® BOTAY MOLLI, 2019/20, oT6OpOYHbIi 3Tan, 8 knacc

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2019/20, ot6opouHbIi 3Tan, 8 Knacc

fpaduk nytu
Ha rpaduke n3o6paskeHa 3aBUCMMOCTb IIPOJAEHHOTO TEJIOM ITYTY OT BpEMEHMU.

1. C KaKkoi1 CKOpOCTbIO TeJIO IBUTAJIOCh B TeueHMe repBoro yaca? OTBeT YKaKUTe B KM/Y U OKPYT-
JINTe 10 NeCsIThIX.

2. Uemy paBHa cpeIHSISI CKOPOCTD 3a 5 yacoB? OTBET YKasKMUTe B KM/U U OKPYTJIUTE 10 NEeCSThIX.

3. B Kakoii MOMEHT BpeMeH! y Tejla Obljla MaKCUMaJIbHasI CPemHsSIsI CKOpPOCTb? OTBET YKaKUTE B
yacax U OKpPYTJINTE 0 AeCSThIX.
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#3 Cucrema 6n0okosB u rpys

Ha pucyHke n3o6paskeHa cucTeMa, COCTOSIIas 13 6JI0KOB, HEBECOMbIX HUTEIi M MaCCUMBHOTO Tpy3a.

botay.pro — ¢u3uka ¢ pazbopamu 3apau 1


https://botay.pro/olimpiady/mosh/2019-20-otbor-8/
https://botay.pro/olimpiady/mosh/2019-20-otbor-8/

® BOTAY MOLLI, 2019/20, oT6OpOYHbIi 3Tan, 8 knacc

1. Kakyio cuiry Hy>KHO NPUKJIaJbIBaTh K CBOOOSHOMY KOHILy HUTHU, UTOObI paBHOMEPHO MOJHU-
MaTh I'py3 Maccoit m = 3 Kr? Bce 6710k B JaHHOM BOIIPOCE CYUTATh HEBECOMBIMU. YCKOpeHMe
cBobomHorO nageHus g = 10 H/kr. OTBeT ykaxkute B H 1 OKpyramTe A0 OeCSATHIX.

2. Kak M3MeHUTCSI OTBET Ha MPeabIAYIIii BOIIPOC, €CIM CPeIHMIi 610K OKaKeTCsT MaCCUBHBIM C
M = 2 kr? OTBeT ykaxkute B H 1 oKpyr/inTe g0 AeCSAThIX.

) CGrepxenb u Bbicbinaowwmiics necok

MacCcuBHBIN CTep>KeHb ITOKOUTCS Ha MOACTaBKe, ONMPasiCh OMHUM KOHILIOM Ha IIagkuii rmoj. Ha gpy-
rOM KOHIIe CTepXKHS yKperuieHa vania maccoit 200 r, BHYTpu KOTOPOI HaXoAaUTCS Iecok maccoi 400
r (cM. pucyHOK). [Tocse Toro, Kak B yaille caesaay HeOOIbIIIoe OTBEPCTHE, M3 HEE HA TT0JT HAaUMHAaeT
BBICBIIIATHCS ITECOK C MOCTOSIHHBIM MAacCCOBBIM pacxomom 15 r/c. Macca ctepykHs 2,4 KI. YCKOpeHue
cBOOOMHOTO nageHus g = 10 H/KT.

1. Timagkuit CTON EVICTBYET Ha CTEPKeHb CUJION, HAlpaBIeHHOM: 1 — BepTUKAJIbHO BBEpPX; 2 —
BBEPX, MePIEeHINKYISIPHO CTEPXKHIO.

2. Cuna, c KOTOPOJ CTepsKeHb JIeiCTBYeT Ha I10J1, C TeueHeM BpeMeHu: 1 — yBenuunBaeTcs; 2 —
YMEHbIIIaeTCsl.

3. Haiigure cuy, ¢ KOTOpPOJ CTEepP>KeHb AeCTBYeT Ha IOJI, yepe3 5 ¢ Moc/ie Havyala BbIChIIIaHUS
necka? OTBET YKakuTe B HbIOTOHAX U OKPYIJIUTE 10 COTBIX.

Ky6 B nBYyXCNOMHOM O3epe

BepxHuii, IpecHbIli C/I07 BOABI B 03epe umeeT ToamyHy 50 cm. IoTHOCTb pecHoii Bogs! 1000 Kr/m3.
[1y6MHHBIE BOZBI 03€pa MMEIOT IIOTHOCTh 1200 Kr/M?, II0TOMYy 4TO cofiepskaT B CBOEM COCTaBe 60J1b-
Iree KOJIMYECTBO CONMM. B 03epo ormycTmim omHOpoaHOe Tesio B ¢popme Kyba ¢ mymHOI pebpa 1 m.
[InoTHOCTDH Tea paBHa 1050 kr/m>. HalimuTe BbICOTY, Ha KOTOPYIO BEPXHSS IPaHb Kyba BBICTYIIaeT
HaJI TOBEPXHOCTHIO MTPECHOi BoAbl. ITomaab o3epa cuuTaiiTe o4eHb 60/b110i. OTBET YKakKUTE B CM
Y OKPYIJINTE 10 NeCSThIX.
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) KotéHok u weHok easT cocuckm

KoTéHoxk 1o umeHu ['aB 1 IeHOK pa3kKUanCh IBYMS OAMHAKOBBIMU COCMUCKaMU. [locsie TOTo, Kak OHU
C IBYX KOHIIOB CbheJU ITIePBYI0 COCUCKY, KOTEHOK CTaj MaccuBHee Ha 20 rpamm. BTopyio cocucKky Toske
€JIY C IBYX KOHIIOB, HO KOTEHOK YBEJIMUYMJI CKOPOCTD IOeIaHMsI B IBa pa3a, 1 I0oc/Ie IMoegaHMs BTOPOi
COCMCKM ero Macca cTajia eié Ha 30 rpaMmMoB 00s1blie. CKOpPOCTb OeAaHMsI COCUCKM III€HKOM IIpU
9TOM He MoMeHsIach. KOTEHOK 1 IeHOK B 000MX CJTydasix HAUMHAIU €CTh COCUCKY OTHOBPEMEHHO.
KakoBa macca omHo¥i cocucku? OTBeT BbIpasuTe B TpaMMax, OKPYIJIUTe A0 11e/I0r0 YMC/Ia.

3 PasHosecue cuctembl 6nokos

C KaKkoi1 cuioit F' Heo6xXoaMO IeiiCTBOBATh Ha CBOOOIHbIN KOHel, HeBeCOMOT HUTHU, UTOObI CHCTeMA
HaxoaM/Iach B paBHOBECHH, €CJIM MACChl BCeX 6JIOKOB M Tpy3a paBHBI m = 1 KI. YCKOpeHue CBO6OTHOTO
nageHus cumtarb paBHbIM 10 H/Kr. OTBeT BbipasuTe B H (HbIOTOHAX), OKPYIIUTE IO L€/I0T0 YMCa.

CnopTcMeH Ha TpaMn/nHe

Ha pucyHKe 1ToKa3aH CIIOPTCMeH, KOTOPBIJ CTOUT Ha TPAMILIVHE ¥ TOTOBUTCS K BBITIOJTHEHUIO IIPBIK-
Ka ¢ MecTta. Macca ciopTcMmeHa 58 kr. JIErkast 1ocka TpaMIUIMHA JIEXKUT Ha JBYX OITOpax, KOTOpbIe Ha-
XOASITCS HA paccTosiHuM d = 1,5 M apyr ot apyra. Eé nimHa paBHa L = 4,5 M. YcKopeHMe CBOOOIHOTO
rajieHus CYMTaTh paBHbIM 10 H/KT.

A
-

1. JleBas omopa IeiicTByeT Ha JOCKY C CUJION [, HalpaB/eHHOW: A) BBepX; b) BHU3.
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2. Yemy paBHa cuna Fy. OTBet BbipasuTe B H (HbIOTOHAX), OKPYIJIUTE MO 1eJI0T0 YMCa.
3. IlpaBas onopa OeicTBYeT Ha SOCKY C CUJIOi Fh, HaTipaB/ieHHOI: A) BBepx; b) BHU3.

4. Yemy paBHa cuiia Fs. OTBeT Bbipasute B H (HbIOTOHAX), OKPYIJIMTE A0 L€J0T0 YMCIIa.

8 [Ba wapuka oaMHAKOBOM MacChbl

IlBa mapuka paBHOV MacChl CAe/aHbl 13 OOHOTO U TOTO Xe MeTa/ia. OOUH 13 HUX CIIOLIHOM, a Apy-
rOl UMeeT I0J0CTh. EC/IM B HATIOJIHEHHBI 40 KPaéB COCY[, C BOAOM OCTOPOKHO TOJOXKUTD IJIaBATh
IIAPMK C TIOJIOCTBIO, TO Uepes Kpaii cocyza BbibeTcs 20 cM> BOZIbI, €C/IM JKe B COCY/I, IIOTPY3UTh CIIJIOII -
HOJK IIAPUK, TO U3 COCY/a BhITeUeT 5 cM> BoAbl. IIIOTHOCTD BoAb! paBHa 1 r/cm?. YekopeHue cBO6Oz -
HOTO NajeHus cuuTaTh paBHbIM 10 H/KT.

1. YUemy paBHa cuiia Apxumena, NeiCTBYIOIas Ha nosibili wapuk? OTBeT BbipasuTe B MH, OKpyr-
JIUTe 0O LesIoro Yncia.

2. Hajigure IJIOTHOCTb MeTaJlIa, U3 KOTOPOro CelaHbl apuku. OTBeT BhIpasuTe B I/CM?>, OKpyT-
JINTE [0 11eJIOTO YMciIa.

€) 0sasenocunesucra

Paccrosiame mexny KysHeukom u Hukonbckum cocrasisieT 100 km. B onviH 1 TOT ke MOMEHT Bpeme-
Hu 13 Ky3sHelnka B Hukoibckoe v 13 HukoibCckoro B Ky3Helk HaUMHAIOT €XaTh [4Ba BeJIOCUIIeNCTA.
Benocunenuct, BpiexaBuinii u3 KysHelika, exaji BCIO JOPOTY € TOCTOSSHHOM CKOPOCTBIO v. BhiexaBiimit
13 HUKOJIBCKOTO BEeJIOCUTIEMCT eXall CIIepBa CO CKOPOCThIO 36 KM/4, a MOC/ie BCTpeun C BeJloCUIIe-
nuctom u3 KysHelika rmoexas gajbliie co CKOpocTbio 25 km/4. B Ky3Helk u Hukonbckoe o6a Benocu-
reaucTa npuexaau ogHOBpeMeHHO. Ha kakoM paccTtosiHuu oT KysHelrika OHM BCTpeTunnch? OTBeT
BbIpa3uUTe B KM, OKPYIJIUTE IO LeJI0r0 Yncia.

Teno Ha NpyXMHE U CTEPXKEHb B XKUAKOCTH

Cucrema, cocTosIas 13 Tejia 06beMoM V' = 125 cM?, HeBeCcoMOii IPYKMHbI JKECTKOCThIO k = 100 H/m
Y1 CTEPKHSA C ITONIePEYHbIM ceueHreM S = 10 cM?, 4aCTUUHO MOrPYKeHHOIO B KUIKOCTD [IOTHOCTHIO
p = 700 Kr/M>, ypaBHOBeIlleHa C [IOMOLIbI0 HUTH, TIEPEKMHYTOI uepes 6JIOK (CM. PUCYHOK). TpeHue
B ocy 6;10Ka OTCYTCTBYeT. [logBelieHHOe K MPYKMHE TeJIO MOTHOCTHIO MTOTPY’KAIOT B JKUAKOCTb IIJIOT-
HOCTBIO 2p = 1400 Kr/M?>, 1 TIOC/Ie 3TOTO CUCTEMA BHOBb OKA3bIBAETCSI B PABHOBECUM.

1. Ha CKOIBKO ITOC/Ie YCTAHOBJIEHVSI HOBOTO PaBHOBECHSI CUCTEMBbI M3MEHUTCST Aedopmarys rmpy-
>kMHbI? OTBET BbBIPA3UTE B CM, OKPYIJIUTE [0 11€JIOTO YKCIIa.
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2. Ha cKobKO IMpY 3TOM M3MEHUTCS [Ty HA MOTPYKeHMsI CTePyKHS B (KUAKOCTH? OTBET BbIpa3uTe
B CM, OKPYIVIUTE [I0 11€JI0r0 YMCIa.

MoacTaBka ¢ ABYMS rpy3samu

Cucrtema U3 MoJCTaBKM Maccoit M ¥ IBYX I'Py30B Maccoi m HaXOOUTCS B paBHOBeCUM, KaK IOKa-
3aHO Ha PUCYHKe (HaOM0AaeTcs 3epKayibHast cuMMmeTpust). HuTu v 610KM HeBeCOMBI, TPeHUS B OCSIX
6710k0B HeT. HaliiuTe MUHMMAaIbHOE 3HaUeHMe OTHOLIeHUs m /M, TPy KOTOPOM 3TO paBHOBeCHe
BO3MOXHO. OTBET OKPYIJIUTE JI0 AECSIThIX.

JlBa KanopmMMeTpa co NbAOM

NmeroTcs nBa uaeaabHbIX KAJIOPUMeETpPa, B OHOM M3 KOTOPBIX HAaXOAMUTCS BoJia IPU TemIiepaType
to = 20 °C, a B ApyroM — BOAA U [Ba B TOYHOCTY OJVHAKOBBIX KYyCKa JIbJIa B COCTOSIHUM TEPMOIVHA-
MMUUYECKOTo paBHOBecHs. 3 BTOPOTO KajopuMeTpa IepeKaIafblBaloT B MePBbIi OIVH KYCOK Jiblia, U
TaM yCTaHaBauBaeTcsl tTemneparypa t; = 10 °C. 3aTeM B IIepBblii KAIOPUMETP ITePeKIafbIBaI0T BTO-
poJi Kycok abAa. Kakas TemmepaTypa YCTAaHOBUTCS B HEM? YielbHas TeIIOEMKOCTb BOJIbI ¢ = 4200
Ix/(kr-°C), ymenpHas TeluioTa miasieHus apga A = 330000 Ix/kr. OTBET BbIpasuTe B rpamycax
Llenbcusi M OKPYTJINTE 00 AECSTHIX.

McTouHmk: MockoBCKas onMMmnuaaa WkonbHUKoB no dusmke, 2019/20, otbopoyuHbii 31an, 8 knacc — ycnosus (1), ycnosus (2),
ycnosusa (3), pewenuns (1), pewenns (2), pewenus (3). 3amaum nepeHabpaHbl Ha botay.pro, peweHns — no oduLManbHbIM.
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