® BOTAY MOLLI, 2019/20, oT60poYHbIit 3Tan, 9 knacc

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2019/20, ot6opouHbIi 3Tan, 9 Knacc

ToBapHble M NaccaXxuMpckue noesaa

IlBa TOBapHBIX IT0€311a OTIPABJSIOTCS M3 MOCKBBI B IpOC/iaBib C MUHTEPBAJIOM B 10 MUH U e[yT C OAU-
HAKOBBIMM ITOCTOSTHHBIMM CKOPOCTSIMMU v1. M3 SIpociasiist B MOCKBY ¢ MHTepBaJioM B 20 MUH OTHpaB-
JISIIOTCS [BA TTACCaKUPCKUX MT0e3a, KOTOPbIE TOXKe eAyT C ONUHAKOBLIMU ITOCTOSTHHBIMU CKOPOCTSIMU
vo. MAIIMHMCT ITAaCCasKMPCKOro Moe3/1a 3aMeTU/T, YTO MaIlIMHMCTBI TOBAPHBIX MTOE310B ITpOoeXaan Mu-
MO Hero C pa3Huliein B 4 MuH.

. . U2
1. HaiimuTe oTHOIIEHMe CKOpocTeil — . OTBET OKPYIJIATE OO JeCSThIX.
vy

2. C KakuM MHTEepBAJIOM MPOeayT MUMO MalllMHMUCTAa TOBAPHOTO MMoe3a MallMHUCThI TTACCaKUP-
CKMX 1oe310B? OTBET YKXKUTE B MUHYTAX U OKPYIJIUTE A0 1eJIbIX.

1)1,5; 2)12 muH.

Manouku Ha Kpalo Tapenku

Ha kpaii Tapenku ¢ paguycom 10 cM, CTOsIIIEI HAa TOPU30OHTAIbLHOM CTOJIe, OIUPAIOTCS YeThIpe OAU-
HaKOBBIe MaJIOUKM, KaXK1ast U3 KOTOPBIX uMeeT Maccy 50 r, pacrpeeeHHYI0 paBHOMEPHO I10 JIJIMHe,
paBHOJ 15 cM (CM. pUCYHOK). Y KaxkA0¥ Majouky OIMH KOHeI] JIeKUT Ha Kpalo Tapeiku, a BTOpOii
OIMMpaeTCs Ha APYryo najouky. CTOpOHA MOMy4YMBILIErocs KBaapara 13 najouek pasHa 10 cM. YcKo-
peHue cBOOOJHOTrOo nageHus g = 10 M/c2.

1. Haiigute cuity, ¢ KOTOPOII ITaJIouka JelCcTByeT Ha Kpali Tapenku. OTBeTr ykaxkurte B H 1 okpyr-
JIATE 10 NeCAThIX.

2. C Kaxoil cuioy B3auMMOZeiCTBYIOT ABe raaouku? OTBeT yKaxkuTe B H 1 OKpyIuTe 10 COTHIX.
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1)0,5H; 2)0,375 H.

) Gakan B cocyae ¢ Bopoit

B OTKpBITHIN CBepXy UMIMHAPUYECKUI COCY[ TIOMEIAal0T MeHbIINI M0 pa3Mepy HWIMHIPUYECKUIT
crakaH maccoii 150 r. Cocyn, HamoJMHSIIOT BOAOI 10 KpaéB TakK, YTO CTakKaH OCTAETCS IiaBaTh B BO-
ne. [Tocne 5TOro HAYMHAKT aKKypaTHO EPeHOCUTDb BOLY M3 COCy[a B cTakaH. [1omaab OCHOBaHUS
cocyma 100 cm?, BbicoTa cocyna 15 cm, cedenue crakada 20 cvm?, BbicoTa crakaHa 10 cm. TommuHoii
CTEHOK COCY/Ia ¥ CTaKaHa MOKHO IIpeHe6peub. IIIoTHOCT Boabl paBHa 1000 kr/m>.

1. Kaxkoit 06bEM BOIbI MOSKHO TIEPEHECTHM 3 COCYA B CTaKaH, YTOOBI OH eIIé Tu1aBaj B Boge? OTBeT
YKaKUTE B CM> M OKPYIVINTE [I0 LIEIbIX.

2. HackonbKo M3MeHUTCSI ypOBeHb BOAbI B cocyae? OTBET yKakuTe B CM U OKPYTJIATE 10 LIeJTbIX.

1)50 cm?;  2) 0 em.

BnaxHble ApoBa

B capae nmeskaT 6epé3oBble IpoBa, KOTOpbIe comepskaT 50% Biaru OT MaccChl, ¥ COCHOBBIE C MacCCO-
BOJi JTosieit BoAbl B HUX 15%. VoenbHas TeIioTa CropaHusl CyXuX IpoB (M 6epE30BBIX, M COCHOBBIX)
15 MIIk/Kr. YoenbHas TeIioTa napoobpasoBanus Boabl 2,3 M]IK/KT, yoeabHast TEIVIOEMKOCTh BOJIbI
4200 I>x/(xr-K). KoauuecTBo TeIIoThl, HEOOXOAMMOe I/ HarpeBaHMs U MCIIapeHus ColepKalleiics
B IpOBax BOAbI, CYUMTANTE BIYCTYIO MOTPAuYeHHOM dHeprueii. Bona, mpeBpaTUBIIMCH B ITap, Cpasy ke
yOJISIeTCs U3 TIeUr yepes3 IbIMOXOL,.

1. HaiinuTe yoenbHYI0 TEIUIOTY CTOPAHMS ChIPbIX 6€pE30BBIX APOB Mpu TemmepaTtype 20°C. OTBeT
yKaxxkute B MIIK/KT 1 OKPYIJIUTE 10 JEeCATHIX.

2. Halinute yoenpbHYIO TEIUIOTY CTOPAHUS ChIPBIX COCHOBBIX APOB Ipu TeMmriepatype 20°C. OTBeTt
yRaxkuTe B MII>K/KT M OKPYIJIUTE [0 OECSThIX.

1) 6,1 MIx/kr;  2) 12,3 MIK/KT.

3 uens c BonbTMeTpOM

B yuacTke AB 3/IeKTpUYeCKOI 1LIeIM TeUET IMOCTOSTHHBIN TOK. COMTPOTUBIIEHNS BCEX PE3UCTOPOB U3-
BecTHbI: R1 = 10 OMm, Ry = 20 Om, R3 = 30 Om, R4 = 40 OM, R5 = 60 OM. BosibTMeTp, BKIIIOUEHHDIN
B CxeMYy, MOKa3biBaeT HanpsbkeHme U = 1 B. BonbT™MeTp MeanbHbIlA.

E; E-
—§ 1
A Rs E
§ I
29} Es

botay.pro — ¢u3uka ¢ pazbopamu 3apau 2


https://botay.pro/olimpiady/mosh/2019-20-otbor-9/
https://botay.pro/olimpiady/mosh/2019-20-otbor-9/

® BOTAY MOLLI, 2019/20, oT60poYHbIit 3Tan, 9 knacc

1. HaiiguTe TOK uepes pe3ucTop C CONPOTUBIeHEM Ry. OTBET yKaXXUTe B MUIZIMaMITepax  OKPyT-
JIUTE 10 1eJIbIX.

2. quy PaBE€H TOK Uepe3 y4aCTOK AB? OTBeT VYKaXXNUTe B MWIIMaMIIEpPaX M OKPYIVIUTE 00 LEJIbIX.

3. Haiigure ob1iee cornpoTtusaeHme memnu. OTBET YKaKUTE B OMaX U OKPYIJIATE JI0 I[eJTbIX.

1) 100 MA; 2) 150 MA;  3) 20 Om.

3 nNaccaxup norousier cymky

[MTaccaskup B a3pOIOPTY CJIYYaiiHO MOCTAaBUJI CBOIO CYMKY Ha IBVDKYITYIOCS TOPOKKY. Korza oH 3T0 3a-
MEeTWJI, CyMKa Oblj1a y>Ke OT Hero Ha paccTossHuy 20 M, ABUTAsICh IIPU 3TOM C ITOCTOSTHHOV CKOPOCThIO
1 m/c. [Taccaskup HauMHaeT 6exKaTh BIOTOHKY CYMKe C TIOCTOSHHBIM yCKOpeHuem 1 m/c?.

1. CKOMBKO BpeMeHM ITacCaskup AOTOHSI CYMKyY? OTBeT BbIpa3uTe B C, OKPYIJIUTE [0 AECIThIX.

2. Kaxkoii myTbh mpo6eska maccaxkup, YTo0bl JOTHATh CYyMKY? OTBeT BbIpa3uTe B M, OKPYIJIUTE 0
11eJI0T0 YMCiIa.

1H74c;, 2)27Tm.

Pyka ¢ 60yNUHr-1apoM

YeIOBEK JeP>KUT LIap AJ1s1 GOY/IMHTa Maccoii 7,2 KT Ha JIafloHM, KaK II0Ka3aHo Ha pucyHke. Ero rniedo
BepPTUKA/IbHO, a MpejIuleube (HYKHSS 4acTh PYKy), Macca KOTOPOro pasHa 1,8 Kr (BMecTe ¢ J1afio-
HbBIO), HAXOAUTCS B TOPU30HTAIBHOM IOTIOKeHUM. YCKOpeHMe CBOOOIHOTO MafeHusl CUUTaliTe paB-
HbIM 10 Mm/c2.

bunenc /

MecTo KOHTaKTa Ny /
MIe4YeBOH 1
JIOKTEBOH KoCTeH

. < 4,0 cm LlenTp Macc HIKHETO
< 15¢cM —> peruara (npemieuse +
KHCTD)
~—— 33cm —————————>

1. C xaKkoit cusoit meiicTByeT 6uiieric Ha rpeaiedbe? OTBeT BbipasuTe B H, okpyminTe 10 gecst-
KOB.

2. C Kakoii cuioi B3aMMOIEeCTBYIOT IlJieueBast 1 JIOKTeBast KOCTU B MecTe KOHTakTa? OTBeT BbI-
pasute B H, okpyriinTe 10 1eCITKOB.
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1)660H; 2) 570 H.

B l-06pa3Hbiit pe3epByap

I'-06pa3Hblil pe3epByap, MOKa3aHHbIV HAa PUCYHKE, 3aII0JTHEH JOBEPXY BOIOJ 1 OTKPBIT B aTMocdepy.
d = 5 m. ITInotHoCTb BOAp! 1 r/cM>. ATMOChepHOe JaB/ieHne He yUnThIBaiiTe.

d
2d

1. Haiimure cuiy maBiaeHus Boabl Ha rpaHb A. OTBeT BbIpa3uTe B MeraHbIOTOHAX, OKPYIJINTE 10
IeCSThIX.

2. quy paBHa CH1Jia OaBJI€HVS Ha I'PaHb B? OTtBer BbIPpA3UTE B METraHbIOTOHAX, OKPYIVIMTE 00 Oe-
CATBIX.

1)2,5MH; 2)3,1 MH.

€D NepeoxnaxaéHHblit poXAb

Ha ynuite na€Tt nepeoxnak€HHBIN AOXOb, TeMIlepaTypa KoToporo —3°C. [Tepeoxna>kI€HHbIN TOKIb
— 9TO JIOKb, B KOTOPOM TeMIlepaTypa BOJbl HUKe TeMIlepaTyphl 3amep3aHus. [lepeoxnaxaeHHas
BOJa OUE€Hb HeCTAOMJIbHA ¥ JIETKO PacIalaeTcss Ha CMeCh JIbJa M BOJIbI, HAXOSIIVXCS B TEIIOBOM
paBHOBecHH. B ciyuyae nepeoxnaxkAeHHOTO TOXKAS TAKOe pasyioskeHue MPOUCXOOUT, KaK TObKO Karl-
JiS TIaflaeT Ha KaKylo-HMUOYIb MOBepXHOCTh. Koraa Karuist mepeoxiaaxkAEHHOTO A0S yIiaua M JOCTUT -
Jla TeIVIOBOTO paBHOBECHS, TO KaKas YacTh KaIuIM MpeBpaTuiaach B a€a? OTBeT YKakuUTe B IIPOLIeH-
Tax, OKPYIJIMTE A0 LeJ0T0 Uncia. YaenabHas Terio€éMKOCTh Boabl 4200 Ix/(kr-°C), yaenbHas Tel-
J0éMKOCTD Jibaa 2100 [Ix/(kr-°C), yaenbHas TeIUIOTa IUIaBAeHMS Jibaa 335 KIK/Kr. KuHeTnyeckoii
JHeprueii nagamwleil Kariu MOXKHO IIpeHeOpeyb.

4%.
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BonbTMeTpbl U KNKoum

KiiemMbI yyacTka 1emm, cxemMa KOTOpPOro m3obpaskeHa Ha pUCyHKe, TTOIK/II0YAlOT K MaeaabHOI 6aTa-
peiike. Bce pe3ucTopbl OAMHAKOBbIE, BOTBTMETPHI UeabHble. B Hauane 06a kitoua pa30MKHYTHI, U
BoJIbTMeTp V) moKa3biBaeT HampsbkeHue 10 B.

1. Kakoe HampsikeHMe MIOKa3bIBaeT BOJIbTMETP V7, KOT/AAa 3aMbIKAIOT TOJIBKO KoY 1. OTBeT BbIpa-
3uTe B B, OKpymInTeE 10 11€JI0T0 YMcia.

2. Kakoe HanpspkeHMe IOKa3bIBaeT BOJBTMETP Vo, KOIJa 3aMbIKAIOT TOJIBKO K04 2. OTBET BbIpa-
3UTe B B, OKpyI/IMTE 110 11€I0TO UMCIa.

3. Kakoe HampskeHMe MoKasbIBaeT BOJIbTMETP V7, KOTAa 3aMbIKaloT 06a Kiroua. OTBET BbIpa3suTe
B B, OKpym/nTe [0 11eJI0r0 uncia.

4. Kakoe HaIpspKeHMe ITOKa3bIiBaeT BOJIbTMETP Vo, KOrma 3aMbIKaIOT 06a Kiatoua. OTBeT BbIpasuTe
B B, OKpyI/inTe [0 11eJI0T0 UncIa.

1)10B; 2)6B; 3)10B; 4)5B.

KameHb Ha Heu3BeCTHOM NnaHeTe

Ha omHoJ1 HeM3BeCTHO IJTaHeTe KaMyIlleK, 6pOIIeHHbI co cKopocThio 10 M/c o yriiom 60° K ropu-
30HTY, Yyepe3 BpeMs 2 C MMeJl CKOPOCThb, HallpaBJIeHHYI0 Nof, YI7ioM 30° K ropu3oHTy. Onpenennre,
Ha KaKyI0 BBICOTY ITOIHSICSI KAMYIIIEK 3a 3TO BpeMsi? COMpoTUBIeHMeM BO3ayxa IpeHe6peub. OTBeT
BbIPA3UTE B M, OKPYIJIUTE 10 JECSTHIX.

11,4-11,6 m.

Moacraeka u aBa rpysa

Cucrema u3 MOACTaBKY Maccoii M ¥ ABYX IPy30B MAcCO¥ m HAXOAUTCS B paBHOBECUM, KakK ITOKa-
3aHO Ha PUCYHKe (HaO/omaeTcs 3epKaibHast cuMMeTpust). HUTu u 610KM HEBECOMBI, TPEHMS B OCSIX
OJIOKOB HeT.
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M

1. Haiinure MuHMMa/IbHOE 3HaUeHMe OTHOLIeHUsI m /M, Ipyu KOTOPOM 3TO paBHOBeCKe BO3MOX-
HO. OTBeT OKpYIJINUTE IO JECSThIX.

2. Ilpu KakoM OTHOIIeHUM m /M cuia IaBieHus Ipy3a, [eiiCTBYOLasl Ha MO/ICTAaBKY, M HAaTsKe-
HJe HUTU OTINYaloTcs B 2 paza? OTBeT OKPYIJIUTE 1O JEeCSIThIX.

1)0,5; 2)1,5.

MeHoNNacToBbIi LMAMHAP W NPYXMHA

B repBoM OITbITE Ha THO 3aKPEIUIEHHOTO HEIOABIKHO O6aKa IMOMEeCTWIN LMIMHAP U3 TTeHOIIacTa
U COEOUHUJIN €r0 TOHKUM CTePXKHEM C IPYKUMHO KECTKOCThIO £ = 75 H/M (puc. cieBa). CTepskeHb
MIPOXOANUT Uepes y3Koe OTBepcTHe B AHe 6aka. TpeHus Mexkay HUM 1 6aKoM HeT. BbicoTa IIMInHapa
h = 20 cm, a ero auameTp d = 6 cM. B HauabHBIF MOMEHT MPYXKUHA He TedhopMUpoBaHa.

d
-E—3n- h €3 l

B 6ak Haymmu Boay o ypoBHS H = 30 cM (Boja He MTOKa3aHa Ha PUCYHKe). B y3koe oTBepcTye Boma
He IpocavynBaeTcsl.

1. Ha Kkakoii BbICOTe HaJl JHOM O6aKa OKayKeTCsI BepXHMII KOHel uInHApa? LIMInHIp MOXKHO CUn-
TaTh HEBECOMBIM. [IJIOTHOCTD BOIbI p = 1000 Kr/mM?, yckopeHue cBO60OLHOro najgesus g = 10
Mm/c?. OTBeT BbIpa3suTe B CAHTUMETPAX U OKPYIIATE [0 LEeCATHIX.

2. Bo BTOpOM oOmbITE B3sTM 6aK C OTBEPCTHEM AMaMeTPOM d M TIOMECTWIN B OTBepcTue Gosee
BBICOKUI HMIMHAP (pUC. cripaBa). CHOBa HAJIMJIN BOAY A0 ypoBHS H = 30 cMm. Ha Kakoii BbicOTe
OKaXXeTCsI BEPXHMI KOHell WINHIPA B 9TOM ciiydyae? TpeHne MeXIy CTEHKaMM OTBEPCTUS U
UMJIMHAPOM OTCYTCTBYET, HO BOAA B 3TY I1ie/ib He npoTekaeT. OTBET BbIpa3UTe B CAHTUMETPAX
U OKPYIJINTE IO OEeCSThIX.

1)27,4-27,6 cm; 2) 13,8-14,0 cm.
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OcTbiBaHMe CTaKaHa

l'opsiuast Boa B CTOSIIIIEM Ha CTOJIe OTKPBITOM cTakaHe ocTeiBaeT Ha 1°C 3a 0,6 munyThl. Eciiu Ha-
KPBITh CTaKaH JIMCTKOM Oymaru, BpeMsi OCTbIBaHUSI YBeJIMUUTCS U cTaHeT paBHbIM 0,9 MuHyTbI. Eciin
BMECTO 3TOTO MMOCTaBUTh OTKPBITHIN CTaKaH Ha MEHOIJIACTOBYIO MOJICTaBKY, TO BpeMsI OCTbIBaHMS Ha
1°C craner 0,75 munyTbl. Eciiu ke, yOpaB Mo/iCTaBKy, cAelaTh BOKPYT CTEHOK OTKPBITOTO CTaKaHa
MMeHOIUIACTOBBIN UAMHIAPUUECKUI TeIJIOU30NSITOp — BpeMs OCThiBaHMs Ha 1°C yBenmuuTcs oo 1
MMHYTHI. Terepb, YTOOBI 3aMe/IJIUTh OCThIBAHME, OMHOBPEMEHHO OYyIeM MCIT0/Ib30BaTh BCE CPENCTBA
— UM MOACTaBKY, ¥ IWJIMHADP, U AaKe TUCTOK 6ymaru. HaiimnuTe Bpems ocTbIBaHMS BoAbl HA 1°C B aTOM
cryyae. Bo Bcex akcriepuMeHTax HavyaibHas TemIiepaTypa BOAbl B CTakaHe oAMHakoBas. CunuTaiiTe,
YTO MEHOIIACT SIBJISIETCS OUeHb XOPOILIMM TeIIion3oaaTopom. OTBET BbIpa3uTe B MUHYTaX, OKPYT-
JIATE [10 L[eJIOrO YuciIa.

9 MUH.

Lienb ¢ uaeanbHbIMKU NpuGopamm

B anexTpuueckoii memnmu, cxemMa KOTOpOit M3o6paskeHa Ha PUCYHKe, BCe TIPpMOOpPHI uaeanbHble. IToka-
3aHMS MPUOOPOB YKa3aHbI HA PUCYHKE.

30B

1O
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W/ L
30 B 20 B

1. Haiigute R,. OTBeT Bbipa3ute B OM, OKPYIJINTE [0 LeJIbIX.
2. Haiinurte R,. OTBet Bbipasute B OM, OKPYIJIUTE [0 11eJIbIX.
3. Hangurte R3. OTBeT BbipasuTe B OM, OKPYIJINTE 0 1eJIbIX.

4. Havigute R4. OTBeT Bbipasute B OM, OKPYIJINTE IO 1€JIbIX.

1) 100 Om; 2)400m; 3)500m; 4) 100 Om.

McTouHmk: MockoBCKas onMMmnuaaa WKkonbHUKoB no dusmke, 2019/20, otbopoyuHbii 31an, 9 knacc — ycnosus (1), ycnosus (2),
ycnosus (3), pewenus (1), pewenns (2), pewenns (3). 3apauv nepeHabpaHbl Ha botay.pro, peleHns — no obdULMaNbHbIM.
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